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8001 /8002A Service 

DOCUMENTATION OVERVIEW 

The 8001 /8002A µProcessor Lab support documentation consists of two groups of manuals: 

user's manuals and service manuals. User's manuals explain the procedures required to operate 

the 8001 /8002AµProcessor Lab system and its peripheral devices. They are identified by their 

gray covers and are a standard part of the system package. 

Service manuais provide the information necessary to perform system testing and repair. Service 

manuals are identified by their blue covers and may be purchased as optional accessories. 

The following manuals contain service information for the 8001 /8002AµProcessor Lab System: 

8001 /8002A µProcessor Lab Service Manual 

8001 /8002A µProcessor Lab Installation Guide 

8002A µProcessor Lab Flexible Disc Unit Service Manual (optional) 

118-0195-00 Flexible Disc Drive Service Manual (optional) 

Service manuals for 

8001 /8002A µProcessor Lab Emulator Processors (optional) 

Service manuals for 

8001 /8002A µProcessor Lab optional modules (optional) 

Service manuals for 

8001 /8002A µProcessor Lab peripheral equipment (optional) 

8001/8002/8002A 
NOMENCLATURE EXPLANATION 

An 8001 consists of the following plug-in cards. 

Base boards required in an 8001. Operating system is TEKOPS. TEKOPS is contained in 7 

PROM's plugged into system memory board. 

System processor 

Debug 

System communication 

Program memory: 1 board ( 16K BYTES) standard, up to a total of 4 boards (64K BYTES) 

optional 

System memory board, PROM's for each option plug into this board. The PROM's are 

sold as a part of the option. 

Options available to 8001: 

Option PROM's are sold with each emulator option. These PROM's are plugged into the 

8001 system memory board along with TEKOPS to form the complete operating system. 

REV A OCT 1979 

6800 Emulator and probes 

8080 Emulator and probe 



8001/8002A Service 

ii 

8085 Emulator and probe 

Z80 Emulator and probe 

9900 Emulator and probe 

3870/3872 Emulator and probe 

F8 probe connects to 3870 emulator 

1802 Emulator and probe 

6802 probe connects to 6800 emulator 

Real time prototype analyzer (RTPA) 

1702 PROM programmer 

2704/2708 PROM progammer 

new option available in the future 

An 8002 consists of the following plug-in cards, or assemblies: 

Base boards/assemblies required in an 8002. The operating system is TEKDOS. It is 

provided on a flexible disk. 

System processor 

System memory 

Assembler processor 

Program memory: 1 board ( 16K BYTES) standard, up to a total of 4 boards (64K BYTES) 

optional 

Debug 

System communication 

Flexible disk unit 

Options available to the 8002: 

The operating system is TEKDOS. It is provided on a flexible disk. 

6800 Emulator and probe 

8080 Emulator and probe 

8085 Emulator and probe 

Z80 Emulator and probe 

9900 Emulator and probe 

3870/3872 Emulator and probe 

F8 Probe connects to 3870 emulator 

i 802 Efnuiator and probe 

6802 Probe connects to 6800 emulator 

Real time prototype analyzer (RTPA) 

1702 PROM programmer 

2704/2708 PROM programmer 

New option available in the future 

An 8002A consists of the same boards as an 8002. The only addition is that 2 program memory 

boards are standard (32K BYTES). Up to 4 memory boards (64K BYTES total) are optional. 

Options available to the 8002A: 

All options are the same. 
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PREFACE 

ABOUT THIS MANUAL 
This manual is organized into 12 text sections and a schematic diagram section. 

Text sections i and 2 provide a generai overview of the 800i and 8002A µProcessor Labs. 

Section 1 also contains a brief synopsis of each standard module's operation within aµProcessor 

Lab. The end of Section 1 contains an example of module interaction during a software TRACE 

operation. 

Sections 3 through 10 describe each module's theory of operation down to the logical block level. 

Each section is keyed to schematics located at the rear of this manual. 

Some system troubleshooting information is included in Section 11; however, this manual is not 

presented as a comprehensive troubleshooting guide. 

MANUAL CONVENTIONS 
TEXT AND SCHEMATICS 
We have provided guideposts to help you find the schematic diagrams relating text in this 

manual. Headings in the text tell you on which schematic the circuitry under discussion can be 

found. The following example shows a text heading. 

PROGRAM COUNTER REGISTERS ' / 

l Text Subject 

The example tells you three things: 

0tm LL A<ea of Schematic 

Schematic# 

2711-03 

• The text will discuss program counter registers. 

• The program counter registers can be found on schematic 58. 

• The grid shows the general area of schematic 58 that contains the program counter 
registers. 

Using the example, you can tell that the program counter registers are located on the upper left 

corner of schematic 58. 
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SLASHED ZEROS (0) 
Throughout this manual, zeros are slashed (0) only where needed for clarity. 

HEXADECIMAL NOTATION 
All addresses are represented in this manual by hexadecimal numbers (i.e., 40AC). Subscripts 

denoting base sixteen are not used. 

UNITS COVERED IN THIS MANUAL 
This manual presents service information on the mainframe and standard system modules of the 

8001 and 8002A µProcessor Lab systems. The standard modules are: 

-System Processor module 

-System and Program Memory modules 

-System Communications module 

-Assembler Processor module 
-Debug and Front Panel 1/0 module 

Optional system modules and peripherals have separate service manuals. 

CHANGE INFORMATION 
Change information is located in the back of this manual in the CHANGE section_ Change 

information should be entered into the body of the manual when the manual is received. 

REVISION HISTORY 
Revision history information is included in the text and diagrams as they are revised and 

reprinted. Original manual pages have an"@" symbol at the bottom of the page. Existing pages 

of a manual when revised, have a revision code and date in place of the"@" symbol. New pages 

added to a section, whether they contain old, new, or revised information, will have the "@" 

symbol. 

INSTALLATION INFORMATION 
A minimum of installation material is given in this manual. Refer to the 8001 /8002.AµProcessor 

Lab Installation Guide for information regardingthe installation of 8001 /8002AµProcessor Lab 

modules and options. Module configuration information is also given in the Installation Guide. 
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OPTIONS 
Options for the 8001 /8002AµProcessor Lab system are documented by individual manuals. See 

the Tektronix Products catalog or contact your local Tektronix Fie id Office or representative for a 

list of options. 

RELATED MATERIAL AND TEST EQUIPMENT 
To make the most effective use of material in this manual, the service facility should have access 

to the following documents and equipment: 

1. Service manuals and user's manuals for all options and peripherals installed in the 

system. 
2. A Signetics 2650/2650Atechnical manual, for interpreting System Processor machine 

code. 

3. An 8001 /8002A Maintenance Front Panel. 
4. Logic analyzer-TEKTRONIX 7000 series mainframe with a 7001 F plug-in. 

5. Technical data sheets for devices used in this instrument. These data sheets are best 
obtained from the local distributor or direct from the device manufacturer. The 
Replaceable Electrical Parts list in this manual provides a reference to the 
manufacturer, and the manufacturer's part number for each device used in this 

instrument. 
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OPERATORS SAFETY SUMMARY 
The general safety information in this part of the summary is for both operating and servicing 
personnel. Specific warnings and cautions will be found throughout the manual where they 
apply, but may not appear in this summary. 

TERMS 

In This Manual 

CAUTION statements identify conditions or practices that could result in damage to the 
equipment or other property. 

WARNING statements identify conditions or practices that could result in personal injury or 
loss of life. 

As Marked on Equipment 

CAUTION indicates a personal injury hazard not immediately accessible as one reads the 
marking, or a hazard to property including the equipment itself. 

DANGER indicates a personal injury hazard immediately accessible as one reads the marking. 

SYMBOLS 

In This Manual 

,,& This symbol indicates where applicable cautionary or other information is to be 
found. 

As Marked on Equipment 

It DANGER - High voltage. 

@ Protective ground (earth) terminal. 

,,& ATTENTION - refer to manual. 

Grounding the Product 

This product is grounded through the grounding conductor of the power cord. To avoid 
electrical shock, plug the power cord into a properly wired receptacle before connecting to the 
power input or output terminals. A protective ground connection by way of the grounding 
conductor in the pO'.ver cord is essential for safe operation. 
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Use the Proper Power Cord 

Use only the power cord and connector specified for your product. 
Use only a power cord that is in good condition. 

Refer cord and connector changes to qualified service personnel. 

Use the Proper Fuse 

To avoid fire hazard, use only the fuse specified in the parts list for your product, and which is 
identical in type, voltage rating, and current rating. 

Refer fuse replacement to qualified service personnel. 

Do Not Operate in Explosive Atmospheres 

To avoid explosion, do not operate this product in an atmosphere of explosive gases unless it 
has been specifically certified for such operation. 

Do Not Remove Covers or Panels 

To avoid personal injury, do not remove the product covers or panels. Do not operate the 
product without the covers and panels properly installed. 
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SERVICING SAFETY SUMMARY 
FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer also to the preceding Operators Safety Summary. 

Do Not Service Alone 

Do not perform internal service or adjustment of this product unless another person capable of 
rendering first aid and resuscitation is present. 

Use Care When Servicing With Power On 

Dangerous voltages exist at several points in this product. To avoid personal injury, do not 
touch exposed connections and components while power is on. 

Disconnect power before removing protective panels, soldering, or replacing components. 

Power Source 

This product is intended to operate from a power source that will not apply more than 250 volts 
rms between the supply conductors or between either supply conductor and ground. A 
protective ground connection by way of the grounding conductor in the power cord is 
essential for safe operation. 
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Section 1 

SYSTEM OVERVIEW 

This section gives a brief introduction to the 8001 and 8002A µProcessor Lab systems. 

The 8002A µProcessor Lab system is a complete, stand-alone, hardware and software 

development system for microprocessor-based design projects. 

The 8001 µProcessor Lab system is intended primarily for software testing, hardware 

development, and integration of both software and hardware. Software to be tested on the 

8001 µProcessor Lab is usually developed on a host computer. 

Both the 8001 and 8002A µProcessor labs use a common mainframe. However, the 
8002A µProcessor Lab also includes a Flexible Disc Unit for mass storage. A typical 8002A 

µProcessor Lab system is shown in Fig. 1-1. 

!n this section, the 8002A µProcessor Lab is discussed first, followed by the 8001 µProcessor 

Lab. The functions and operations of each module in the two systems are discussed in the last 

portion of this section. 

8002A µPROCESSOR LAB SYSTEM 
The 8002AµProcessor Lab system provides tools to edit, assemble, and link together software 

programs for a wide variety of microprocessor and microcomputer devices. Additionally, through 

the use of selected emulator processor modules, the 8002AµProcessor Lab system can execute 

the developed software. 

With an optional prototype control probe added, the software routine may be run on a prototype 

system developed by the user. 

8002A µProcessor Lab System Hardware 
A complete 8002AµProcessor Lab system consists of an 8002AµProcessor Lab mainframe with 

its standard complement of plug-in modules, a Flexible Disc Unit, and some form of operator 

console or a host computer. 

The internal architecture of the 8002AµProcessor Lab centers around a system microprocessor. 
This System Processor uses other microprocessors to perform software and hardware support 

functions. The system contains 16K bytes of RAM system memory, and 

32K bytes (expandable to 64K bytes) of RAM program memory. The system also supports two 
flexible disc drives, with approximately 315K bytes of storage on each disc. 

1-1 
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A block diagram of a typical 8002A µProcessor Lab system is shown in Fig. i -2. The system 

contains three microprocessors: the System Processor, the Assembler Processor, and the 
selected emulator processor. Each microprocessor resides on a separate plug-in module in the 
system mainframe. Other system modules are the System Communications module, the Debug 

and Front Panel 1/0 module, System and Program Memory modules, and the optional modules 

for the Real-Time Prototype Analyzer and PROM programmers. Modules are connected to each 

other through a common system bus. Figure 1-2 will be referred to as each individual module is 

discussed. The Flexible Disc Unit is housed in a separate cabinet. It communicates with other 

system components through the System Processor. 

8002A µProcessor Lab System Software 
The operating system for the 8002A µProcessor Lab is the TEKTRONIX Disc Operating System 
(TEKDOS). TEKDOS resides in flexible disc storage. A ROM-based bootstrap routine loads the 
operating system into the 8002AµProcessor Lab System Memory immediately after power-on, 

or upon command from the front panel SYSTEM RESTART switch. 

TEKDOS provides file management and utility programs for the 8002A µProcessor Lab. All the 

major software features-assemblers, Ii nkers, text editors, etc.-operate under the supervision 

of TEKDOS. Refer to the 8002AµProcessor Lab System User's Manual for a complete discussion 

of TEKDOS software. 

8001 µPROCESSOR LAB SYSTEM 
8001 µProcessor Lab System Hardware 
The 8001 µProcessor Lab system offers all the hardware development capabilities of the 
8002AµProcessor Lab system, but not all the software features. The 8001 µProcessor Lab uses. 
the same mainframe as the 8002A, and all the standard modules, with three exceptions. The 

8001 µProcessor Lab contains only 16K bytes of Program memory rather than 32K as in the 
8002A; the Assembler Processor module is not used, and System Memory is a ROM-based 
memory containing the TEKOPS operating system, rather than disc-based as in the 8002A. The 
8001 µProcessor Lab does not use the Flexible Disc Unit. 

8001 µProcessor Lab Operating System 
The operating system for the 8001 µProcessor Lab is the TEKTRONIX Operating System 

(TEKOPS). TEKOPS resides in ROM on the 8001 µProcessor Lab System Memory module. For a 

discussion of TEKOPS software features, refer to the 8001 µProcessor Lab System User's 
Manual. 
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MODULE OVERVIEW 
Complex systems like the 8001 and 8002AµProcessor Labs depend on communication between 

the various modules that make up the system. The following pages explain the interrelationships 

between the various moduleswithintheµProcessor Lab systems. Each module is discussed first 

in terms of its functions, then in terms of its relationship with other modules. Refer to Fig. 1-2, the 

System Block Diagram, while reading this section. 

In the following text, those functions or operations associated with the 8002A µProcessor Lab 

only are noted with an asterisk(*). 

System Bus 
As can be seen in Fig. 1-2, theµProcessor Lab is a bus-oriented computer. All the modules within 

the mainframe communicate to one another via the system bus. The bus contains 

16 data lines, 16 address lines, and two groups of control lines. Some of the control lines are 

dedicated to the System Processor side of the mainframe, others are dedicated to the emulator 

processor side, and certain control lines are common to both sides. A schematic of the 

µProcessor Lab bus is located at the rear of this manual. The schematic provides a clear view of 

this separation within the bus. Details of each bus line are given in Appendix A. 

System Processor Module 
The µProcessor Lab system may be viewed as two systems, one the master (or control I er) and the 

other the slave. In this arrangement, the System Processor serves as the master. The System 

Processor has overall control of the µProcessor Lab system. The System Processor provides 

supervisory functions in both hardware and software. Figure 1-2 shows the relationship of the 

System Processor to the rest of the µProcessor Lab. A simplified block diagram of the System 

Processor is shown in Fig. 1-3. The block diagram shows the major blocks of logic that will be 

discussed here. 

Software Functions 
Those software functions controlled by the System Processor include: 

System Input/Output-directs all 1/0 activity for the system peripherals, such as the 

flexible disc, the console, and the line printer. 

File Management*-organizes, stores, and retrieves user programs and system programs 

from the disc drives. 

Text Editing*-executes the text editor program and maintains text files on the Flexible 

Disc Unit. 

Debugging-executes the debug program and controls the emulator processor through 

separate debug hardware. 

System Utilities-performs all system utility functions, such as processing messages 

between system peripheral devices. 

PROM Programming-monitors and controls all PROM activity. 

*8002A only 
REV A OCT 1979 
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Fig. 1-3. 8001 /8002A µProcessor Lab System Processor Block Diagram. 
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The System Processor provides overall control of the µProcessor Lab. This block diagram shows the 2650 
microprocessor used in the System Processor module, and the other logic that controls the disc drive unit, 
RS-232-C interfaces, and the remainder of the µProcessor Lab. 
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CONTROL BYTES 

HARDWARE 

FUNCTIONS 

RS-232-C 

1/0 PORTS 

FLEXIBLE 

DISC 
INTERFACE 

In order to perform its software functions, the System Processor must 

be able to communicate with other modules and with peripheral 

equipment. The System Processor maintains control of the other 
modules in the system by issuing control or command bytes to each 

module, as required. (This is accomplished in part by the 
Driver /Receiver block (Fig. 1-3), which interfaces the System 
Processor internal control lines with the system control lines.) The 

control byte contains the information needed by a module to perform a 
required function. For example, during debugging routines, the 

System Processor sends a control byte to inform the Debug module 
that a debug operation is being performed. The command byte issued 
to the Debug module contains information such as the beginning and 
ending software trace addresses (which the Debug module will store 

in registers) and the breakpoint addresses. 

The System Processor module also has two RS-232-C compatible 1/0 
ports (refer to Fig. 1-3). These 1/0 ports are used in communicating 

with the system terminal and printer. Using the system terminal as an 
example, when the user entered a character on the terminal, the 

character is converted to the proper code by the terminal. The 

character is then sent to the System Processor by way of the 1/0 port, 
and is acted upon by the System Processor. If the System Processor is 
performing another task, it can be interrupted by the terminal (or by 
any other module in the system, for that matter), and the interrupt­

requesting device will be serviced. 

Another function of the System Processor is to control the operation 
of, and transfer information to and from the Flexible Disc Unit* (Disc 

Interface block, Fig. 1-3). When the system is first started, the System 
Processor goes to the address of the boot PROM and begins execution 

of the bootstrap routine. The routine forces the System Processor to 

load TEKDOS from the Disc Unit into the System Memory module. 
Once TEKDOS is loaded into memory, the System Processor then 

goes to TEKDOS and begins an initialization routine located there. 
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FILE 
MANAGEMENT 

INTERRUPT 
LOGIC 

Along with controlling the Flexible Disc Unit, the System Processor 

must also be able to transfer data files from Program Memory onto 

disc. The user may have developed a program and stored it within 

Program Memory. The System Processor can access Program 

Memory, read the information stored there, and transfer it to disc 

storage. 

The System Processor module is an interrupt-driven processor. That 

is, for any other module or exteenal equipment to obtain the services 

of the System Processor, it must generate an interrupt request. The 

requests are received by the Interrupt Logic block shown in Fig. 1-3. 

The System Processor can handle 16 different requests. These 

include such interrupts as a printer requesting another line of data, or 

issuing data to a PROM Programmer module during its activities. 

When a device or module issues an interrupt request, the System 

Processor responds with an interrupt acknowledge. This 

acknowledge tells the requesting device that it has the System 

Processor's complete attention. The System Processor module then 

waits to perform whatever action is required of it. 

These examples do not list all the functions of the System Processor 

module, but do indicate some of the responsibilities of the module. 

Emulator Processor Module 
The emulator processor is discussed here to show its relative importance in system operations. 

Recall that the System Processor module was described as the master processor in a multi­

processor system. In such a system, the next most important processor is the emulator 

processor. Figure 1-4shows a simple block diagram of an emulator processor. Figure 1-2 shows 

the relationship of the emulator processor to the rest of the system. 

IMPORTANCE 
OF 
EMULATOR 
PROCESSOR 

The emulator processor is one of the main reasons for using a 

µProcessor Lab in microprocessor-based development. The emulator 

processor is required to run software designed for a specific 

microprocessor or microcomputer device. Without an emulator 

processor, both software and hardware development would be 

impractical, if not impossible. 
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The emulator processor bears a considerable resemblance to the 

System Processor module. Both are microprocessor-based. Both are 

connected to the motherboard bus of the µProcessor Lab. Both have 

dedicated memories. (The exception here is that the System 

Processor can access both System Memory and Program Memory, 

while the emulator processor can access only Program Memory.)The 

emulator processor can (in a limited fashion) access prototype circuits 

with the use of its prototype control probe. Figure 1-4 illustrates the 

use of the prototype control probe in transferring information to a 

prototype instrument. 

The emulator processor serves two purposes in the µProcessor Lab. 

First, it has the ability to run a program written for a specific 

microprocessor or microcomputer. With the help of the Debug and 

Front Panel 1/0 module and the System Processor module, such a 

program can be checked for run-time errors and program logic errors. 

Second, by adding a prototype control probe to the emulator 

processor, a prototype circuit under development can be debugged 

and stepped through the final design stages to completion. 

The emuiator processor emuiates the operation of a target 

microprocessor. The target microprocessor is the device that will be 

used in the final version of a prototype microprocessor-based system. 

The emulator processor module reacts to software in the same way as 

the target microprocessor, but at the same time allows software 

debugging. 

The prototype control probe carries this debugging ability one step 

further. The prototype control probe allows the emulator processor to 

be connected directly to the socket in the prototype system where the 

target microprocessor or microcomputer would normally be. Figure 

1-4 shows this connection. In this way the user can exercise the 

prototype 1/0, clock, and memory, and still maintain control of all 

operations within the 8001 or 8002A µProcessor Lab. 
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Fig. 1-4. 8001 /8002A µProcessor Lab Emulator Processor Block Diagram. 

The emulator processor is a tool used to develop both hardware and software. This block diagram illustrates 
the general blocks of logic used in most emulator processors. The emulating microprocessor is usually a 
refined version of the target microprocessor to be used in a prototype system. The emulator processor uses 
a PROM to hold a dump and restore routine. This PROM, used in conjunction with the forced jump logic, 
a!!ows the Debug and Front Pane! !/O module to direct the emulator processor during debugging 
operations. 
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Emulation Modes 

EMULATION 
MODEO 

EMULATION 
MODE1 

MODE1 
EXAMPLE 

The emulator processor may operate in one of three modes. In 

emulation mode 0, all activity takes place within the µProcessor Lab. 

Mode 0 allows the emulator processor to execute a program stored in 

Program Memory. All software debugging features are available in 

this mode. 

In emulation mode 1, the emulator processor is used in conjunction 

with the optional prototype control probe. The prototype control probe 

is connected to a prototype system. In this mode the program is still 

executed from Program Memory; however, the 1/0 and clock 

functions are furnished by the prototype system. Another capability of 

emulation mode 1 is that memory locations can be "mapped" 

between the Program Memory module or the prototype memory. 

Memory mapping allows different parts of a program to be stored in 

either Program Memory or in the prototype's memory, and executed 

as though the program resided in a single memory. 

For example, suppose that a program has been developed and stored 

in PROM devices on the prototype system. After a trial run through the 

program, the user discovers that an error exists in a subroutine. That 

subroutine can then be written from the prototype system into 

Program Memory. By placing the subroutine into Program Memory, 

the user can alter the routine or set breakpoints; any of the debugging 

capabilities of the µProcessor Lab may be used on the subroutine. 

The beginning and ending addresses ofthe subroutine are placed into 

a memory mapping RAM located on the System Communications 

module. Then, when the user begins program execution out of 

prototype memory, execution will proceed until the beginning address 

of the mapped subroutine is reached. At that time, execution switches 

to the debugged subroutine in Program Memory. At the end of the 

subroutine, execution switches back to prototype memory. 
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The third emulation mode is mode 2. Emulation mode 2 allows all 

operations to be run by the prototype system, while allowing the user 

to monitor and debug those operations with the µProcessor Lab. The 

program is executed entirely out of prototype memory. Prototype 1/0 

and clock are also exercised. 

During all the operations of the emulator processor (only a few of 

which are listed here), control is maintained by the System Processor 

module. Recall that the System Processor module issues command or 

control bytes to all other modules intheµProcessor Lab. The emulator 

processor receives a control byte each time it is reset or the emulation 

mode is changed. The control byte contains the emulation mode in 

binary form, as specified by the System Processor. The control byte 

from the System Processor also contains other information necessary 

to the operation of the emulator processor. The Control Byte register is 

shown in Fig. 1-4. 

During some debugging operations (like a TRACE operation) the 

emulator processor is required to single-step through the software 

program. The TRACE operation works (in general terms) in the 

following manner: 

The system user enters a command that instructs the System 

Processor to initiate a TRACE operation. TRACE allows certain 

information to be stored or displayed during each step of a routine. 

The System Processor issues a new control byte to inform the 

emulator processor that a debugging routine is to begin. One bit of the 

control byte is set to indicate a debugging operation. The System 

Processor loads the starting and stopping addresses of the TRACE 

operation into registers on the Debug and Front Panel 1/0 module 

{discussed later in this section). The emulator processor then begins 

execution. 

The emulator processor fetches the first instruction from Program 

Memory. When execution of that instruction is complete, the 

emulator processor is halted by the Deb,ug module. The Debug module 

then forces the emulator processor to execute a forced jump to a 

register dump routine. This routine, located in PROM on the emulator 

processor, causes the emulator processor to dump its register 

contents to a location in Program Memory. 
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STORE 
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RESTORE 
EMULATOR 
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After the emulator processor dumps its register contents into 

Program Memory it is paused again. At that time, the Debug module 

activates the System Processor module. The System Processor 

module obtains the emulator register values from Program Memory 

and transfers them to System Memory. The System Processor then 

outputs the information to the device requested, either to disc storage, 

a line printer, or a terminal. The System Processor replaces the 

register information in Program Memory. The Debug module then 

pauses the System Processor and starts the emulator processor. 

The emulator processor is force-jumped to its on-board PROM, which 

contains a restore routine. The emulator processor reads the location 

in Program Memory and restores its registers to their original value. 

The emulator processor then continues to the next instruction. This 

process is repeated for each instruction within the range set by the 

user. 

Although this is a simplified version of the actual events that take 

place during TRACE, it illustrates the cooperation required between 

modules within the µProcessor Lab. 

Debug and Front Panel 1/0 Module 

SYSTEM 
BUS 
CONTROL 

The Debug module is, among other things, the "traffic cop" of the 

µProcessor Lab. Recall that all modules in the µProcessor Lab share 

the same address bus, data bus, and part of the control lines. (Refer 

back to Fig. 1-2.) Bus contention could become a problem without the 

Debug module. The Debug module insures that only one processor 

(either the System Processor or the emulator processor) has control of 

the bus at any time. As its name implies, the Debug module also 

controls debugging operations and controls the front panel. Figure 1-

5 illustrates a block diagram of the Debug and Front Panel 1/0 
module. 

@ 



@ 

System Overview-8001 /8002A Service 

DEBUGGING 
FUNCTIONS 

Master/ 
Slave 
Control 

The debugging responsibilities of the Debug module have been 

explained in part in the discussion of the emulator processor. The 

Debug module has several registers dedicated to debugging 

operations.Breakpoint addresses are stored in registers on the Debug 

module (see Fig. 1-5). The stored addresses are compared to the 

Debug 
Control 

Front Panel 

Front Panel Data 

BKPTINT 

BKPT 1 Register 
and Comparator 

BKPT 2 Register 
and Comparator 

PC Last 
Register 

SLV HALT 

INTERRUPTS 

F.P. and 
Jump Register 

PC Next 
Register 

CONTROL 

Interrupt 
Generator 

Driver/ 
Receiver 

Address 
Decoder 

Fig. 1-5. 8001 /8002A µProcessor Lab Debug and Front Panel 1/0 Module Block Diagram. 

This module prevents bus contention, controls debugging operations, and provides an interface to the 
µProcessor Lab front panel. The Debug module contains breakpoint, forced jump, and program counter 
registers used during debugging operations. The Debug module is under direct control of the System 
Processor module. 

HOLD 
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FRONT 
PANEL 
INTERFACE 

addresses placed on the system address bus by the emulator 
processor. If the addresses match, the Debug module informs the 

System Processor. The trace functions of the Debug module were 
discussed in the emulator processor text. 

The Debug module interfaces the front panel (either the standard or 

Maintenance Front Panel) to the rest of the µProcessor Lab system. 

This function is shown in Fig. 1-5. The Maintenance Front Panel 

allows the user complete control of the µProcessor Lab, indicates the 
states of the address and data buses, and allows debugging 

operations to be set and exercised without the use of a terminal. 

System and Program Memory Modules 

8001 
SYSTEM 
MEMORY 

MEMORY 
ACCESS 

The memory modules in the 8001 /8002A µProcessor Lab are simple 

enough in themselves that they will not be discussed in any great 
detail. Figure 1-2 shows their relationship to the rest of the system. 
Recall that the software operating system for the 8002A µProcessor 

Lab (TEKDOS) is stored on disc, and placed in System Memory as 

required. Si nee the 8001 µProcessor Lab does not have disc drive 

capabiiity, the 8001 µProcessor Lab system software (TEKOPS) must 

reside in the 8001 System Memory module. The 8001 System 
Memory module is made up of 6K of ROM (containing TEKOPS) and 

2K of RAM. An additional 32K of ROM space is available. 

One other comment about memories: Keep in mind that while the 
System Processor module can access both System Memory and 

Program Memory, the emulator processor can access only Program 
Memory. 
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Assembler Processor* 
The Assembler Processor module is basica!!y a translator. It translates assembly code into 
machine code. In very simplified terms, it works as described in the following paragraphs. 

LOADING 

ASSEMBLER 
SOFTWARE 

ASSEMBLER 
OPERATION 

*8002A only 

The system user writes an assembly language program for a specific 

microprocessor or microcomputer. The program is stored in Program 

Memory as it is written, and then transferred to disc on the 8002A 
µProcessor Lab Flexible Disc Unit. Before the user can use the 

program, it must be translated into machine code to be understood by 

the emulator processor. To accomplish this translation, the user types 

ASM on the system terminal. TEKDOS loads the assembler program 

into System Memory, where it will reside during the entire assembly 

operation. The System Processor module then loads an assembler 

table into Program Memory. Each emulator processor has a different 

assembler table. The assembler table contains the correct machine 
code for translating assembly language into machine language. 

After it has loaded the assembler table into Program Memory, the 

System Processor reads the first line of assembly code from the disc 
into System Memory. The Assembler Processor reads a command 

from the first field of the assembly language, and translates the 

command into machine code for storage in Program Memory. The 

Assembler Processor then reads and translates a command from the 

second field. The System Processor then reads the second line of 

assembly code from disc and the translation takes place again. This 
action is repeated until the entire file is assembled and stored in 

Program Memory. At that point, the emulator processor can begin 
execution of the program. 

Remember that this is a simplified explanation of the assembly 
operntion. More information can be obtained by reading the 

8002A µProcessor Lab Assembler and Emulator User's Manual that 
corresponds to your emulator processor. 
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System Communications Module 
A block diagram of the System Communications module is found in Fig. 1-6. The System 

Communications module gives the µProcessor Lab system the capability to communicate with 

other computers, or to run a line printer, a terminal, or a paper tape reader /punch. This 

communication is accomplished with three RS-232 compatible 1/0 ports. The ports are 
accessible on the rear panel of the µProcessor Lab. See Fig. 1-2. 

SOFTWARE 
DOWNLOADING 

HARDWARE 

OPERATION 

DURING 

DOWNLOADING 

MEMORY 
MAPPING 
INSTRUCTIONS 

One of the uses of the System Communications module is to 

download software from another computer system. This feature is 
particularly useful in the 8001 µProcessor Lab. Software can be 
developed on an external computer, transferred to the 

8001 µProcessor Lab via the System Processor, and stored in Program 

Memory. Information transfer is accomplished by using the COMM 

command. 

Once an information transfer link (such as a modem) is established, 

the user can enter the COMM command from the system console. The 

System Processor then writes a command byte to the System 
Communications module, setting up operating parameters. One of 
three asynchronous communication devices (ACIA) on the System 

Communications module is activated, allowing information to be 

placed on the system data and address buses. The System Processor 

then writes the information to the Program Memory module. The 

System Processor also handles protocol for the System 
Communications module. 

A secondary function of the System Communications module is 

memory mapping. Recall that in emulation mode 1 the emulator 

processor may selectively execute out of Program Memory or 
prototype memory. The System Communications module contains a 

bit map RAM. See Fig. 1-6. The bit map RAM is loaded by the System 

Processor when the MAP command is used. The bit map defines 
whether the emuiator processor is to work out of Program Memory or 

prototype memory for each address. 

@ 
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SOFTWARE 
Both the 8001 and 8002A µProcessor Labs have software operating systems. The 8001 

operating system (TEKOPS) is contained in PROM on the 8001 System Memory module. The 
8002Aoperating system (TEKDOS) is disc-based: the operating system software is contained on 

disc, and portions of it are transferred to RAM memory in the 8002A System Memory module as 

needed. The major difference between TEKDOS (8002A) and TEKOPS (8001) is that TEKDOS has 
greater software manipulation capabilities than does TEKOPS. In this discussion, we will 

describe TEKDOS, keeping in mindthat TEKOPS performs manyofthe same functions, only in a 

different manner. 

TEKDOS is a module, or block, oriented software system. The reason for this is size. The amount 

of memory that would be required to contain all of TEKDOS is far greater than the 16K bytes 

available. Therefore, TEKDOS is organized into blocks, or software modules, that can be 

transferred from disc to System Memory. 

When an 8002A µProcessor Lab is booted up, several blocks of software are loaded from disc to 
System Memory. These blocks arethe basic operating system and can be thought of as a system 
monitor. More information on TEKDOScan be found inthe 8002AµProcessor Lab System User's 

manual. 

When TEKDOS is loaded, it takes up all of System Memory, excluding a portion from address 

1500H to 1 BFFH. Figure 1-7 shows a map of System Memory with TEKDOS loaded. 

System Memory 
16K 

OOOOH 

l I TEKDOS I 
L__J 3FFFH 

Fig. 1-7. TEKDOS as it appears in 8002A System Memory. 

2711-08 

Notice the grey area in Fig. 1-7 near the center of the System Memory address range. This grey 
area represents that area of System Memory not filled by TEKDOS. This area !s ca!!ed the overlay 

area. The next few paragraphs wi~I explain the use of the overlay area. 
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Overlay Area 
Recall that when TEKDOS is loaded, only a portion of TEKDOS is transferred to System Memory, 

Portions remaining on the disc include: 

most of the TEKDOS commands; 

all debug commands; and 
all special commands, including RTPA and emulator processor commands. 

When a command is entered from the terminal, TEKDOS receives the command and looks for the 

command in a list called the command table. The command table is a list of every valid command 

for a particular version of TEKDOS. Also within the command table is an internal file name for 

each command. 

Let's suppose that the DEBUG command is entered. TEKDOS receives the command from the 

terminal, then looks for DEBUG in its command table. The command table tells TEKDOS that 
DEBUG is a valid command, andgivesTEKDOSthe internal file name for DEBUG. Since DEBUG 

is a valid command, TEKDOS goes out to disc, and searches the internal file directory for the 
internal file name of DEBUG. When the file is located, TEKDOS transfers the file to the overlay 

area in System Memory. Figure 1-8 shows an expanded view of the overlay area. 

TE KOOS 
1500H 

1 Overlay 
Area 
1 

1880H System Memory 
Overlay Area 

Overlay 

J 
Area 
2 

1BFFH 
TE KOOS 

2711-09 

Fig. 1-8. System Memory Overlay Area. 

As you can see, the overlay area is divided into two parts. When the internal file containing 

DEBUG is retrieved from disc, the debug routine, called debug control, is placed into overlay area 

1. TEKDOS then turns system control over to this routine, Debug control initializes the system to 

work in a debug mode, and then returns control to TEKDOS. TEKDOS then waits for the next 
command from the terminal. 

1-19 



System Overview-8001 /8002A Service 

1-20 

When the next command is a debug command, like TRACE ALL, the same procedure is repeated 
for the new command. TEKDOS searches its command table, then retrieves the internal file 

containing TRACE ALL from disc. The program for TRACE ALL is stored in overlay area 2. During 
all debug operations, the debug control software remains in overlay area 1; the contents of 
overlay area 2 change with each debug command change. 

You should understand that debug commands and operations are notthe only software functions 

that use the overlay areas in System Memory. The 8002A µProcessor Lab System Reference 

Booklet shows each command that uses an overlay, and the overlay area used. The 8002A 

µProcessor Lab User's Manual also lists each system command and the overlay areas used. 

To summarize, the debug control routine is loaded from disc into overlay area 1 as an overall 
control element. Then each debug command entered at the terminal is loaded into overlay area 2. 

Once a SPE?Cific debug command is loaded, execution of the user program can be started with GO 

or a similar command. Execution of the program by the emulator processor then falls under 
control of the debug command in overlay area 2. 

What Happens When You Enter TRACE ALL? 
Up to this point we have discussed the general hardware capabilities of each module in the 

8001 /8002A µProcessor Lab. And we have briefly covered the operation of the 8002A 

µPro~essor Lab operating software, TEKDOS. Now, we will examine the operation of the 
µProcessor Lab as a whole. 

The following example describes most of the operations occurring within an 8002AµProcessor 
Lab when TRACE ALL is entered at the terminal. The TRACE ALL command involves single-step 
execution of a program contained in Program Memory. At the end of each instruction, the active 

emulator processor is halted, and its register contents are either stored on disc, or displayed to 
the user. In this way, the program is "traced", step by step. 

In order for this example to be useful, some assumptions must be made- First of a!I, we assume 

that you have some knowledge of TEKDOS-its command structure, general operation, etc. For 
more information concerning TEKDOS, see the 8002AµProcessor Lab System User's Manual. 
Secondly, this example is built around an operating 8002A µProcessor Lab, with a current 

TEKDOS disc loaded. We assume that an emulator processor module is plugged into the 
mainframe of the 8002A. 

Because a number of hardware control lines are mentioned in the following text, it rnay be 

valuable to study the theory of operation sections located later in this manual. 

As a convention, those commands that would be entered by the user are all uppercase and 
underlined. 

@ 
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LOAD USER'S 
PROGRAM 
FILE 

LOAD 
DEBUG 

Command: LOAD (filename) 

Action: 

1. The System Processor (under control of TEKDOS) searches the 

command table to determine which system file to load (in this 

case, the internal file name for LOAD). Then, from the file 

directory, the System Processor calculates where that file resides 

on the disc. 

2. The system Processor reads the LOAD program into System 

Memory overlay area 1. TEKDOS turns execution over to LOAD. 

3. LOAD issues a SVC (service call) to the operating system 

(TEKDOS) to determine the location of (filename). 

4. The LOAD program reads (filename) (in Tektronix Hexadecimal 

format) into System Memory, then causes the System Processor 

to transfer (filename) (in object code) into Program Memory. 

Command: EMULATE 0 

Command: DEBUG 

Action: 

5. The System Processor (TEKDOS) searches the command table 

and finds the internal file name for DEBUG. DEBUG is then 

SOFT'v'VARE loaded into System Memory overiay area i. 

LOAD 

6. TEKDOS turns control over to DEBUG. DEBUG directs the system 

to operate in a debug mode. DEBUG then returns control to 

TEKDOS. 

Command: TRACE ALL 

Action: 

7. The System Processor (TEKDOS) searches the command table, 

TRACE finds the internal file name for TRACE, and loads TRACE into 

SOFTWARE System Memory overlay area 2. 

8. TEKDOS turns control over to the TRACE program. TRACE sets up 

the Debug and Front Panel 110 module for single-step operation. 
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MOVE 
EMULATOR 
REGISTER 
VALUES 
TO SYS. 
MEMORY 

JUMP TO 
RESTORE 
ROUTINE 

Command: GO 300 

Action: 

9. The System Processor swaps the register save area of System 
Memory with the first few bytes of Program Memory. The register 

save area contains random data if this swap is performed before 
the emulator processor is initialized. The primary purpose of this 

action is to allow the user to set the emulator processor registers 
before execution begins, by using the DSTATor SET commands. 

If these commands are used, the register values set by the user 

are stored in the register save area of System Memory. The 

number of bytes in the register save area is emulator-dependent. 

10. The debug control routine writes the address of the emulator 

processor register restore routine into the Jump Address 
Register on the Debug module. 

11. The debug control routine causes the System Processor to write a 
command byte to the Debug module. The command byte has bit 2 

asserted. Bit 2 tel Is the Debug module to force jump the emulator 

processor the next time the emulator processor is activated. 

12. DEBUG causes the System Processor to halt. The Debug module 
immediately releases the SLV PAUSE line, allowing the emulator 

processor to become active. As soon as the emulator processor is 

started, the Debug module forces the JMP CMD (jump command) 

line low. 

13. When the JMP CMD line goes low, jump logic on the emulator 

processor forces ar. ur.cor.ditiona! absolute jump code onto the 
emulating microprocessor's data bus during its fetch cycle. The 

emulator processor then forces the JMP ACK control line low, 
acknowledging to the Debug module that its jump command is 

received. 

14. When the Debug module receives JMP ACK from the emulator 

processor, it piaces the contents of the jump Address Register 

(previously loaded by the debug control routine) on the system 
address bus. 
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15. Jump logic on the emulator processor forces the high and low 

bytes of the jump address onto the emulating microprocessor's 

data bus one at a time (for 8-bit microprocessors) and in the 

proper order. The emulator processor then restores JMP ACK 

high. 

16. The absence of the JMP ACK signal causes the Debug module to 

remove the Jump Address Register contents from the system 

address bus. 

NOTE 

At this point, the debug control software has been loaded into System Memory. The 

control software has transferred a portion of Program Memory into System Memory 

for storage and possible alteration. The System Processor has issued a forced jump 

address (containing the address of the register restore routine) to the Debug module. 

The Debug module has passed the address on to the emulator processor. 

EMULATOR 

PROCESSOR 

BEGINS 
RESTORE 

ROUTINE 

i7. 

18. 

The emulator processor has now received the address of the 

beginning ofthe restore routine located in PROM on the emulator 

processor. The emulator processor begins execution of that 

routine by fetching the first byte. 

The restore routine loads the register contents back into their 

proper locations. The register contents may have been changed 

by DSTAT or SET. 

19. The emulator processor executes a debug SVC 1 resulting in an 

access to the Debug module J/O port F1. This causes a SVC 

interrupt of the Debug module. 

20. The SVC interrupt causes the Debug modu!e to force the SLV 

PAUSE control line low. SLV PAUSE forces the emulator 

processor off the system bus. The emulator processor responds 

by forcing its RUN line high. 

21, Upon seeing RUN removed, the Debug module removes MSTR 

PAUSE, thereby allowing the System Processor to resume 

execution, and to also respond to the SVC interrupt. 
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JUMP 
EMULATOR 
TO USER 
ADDRESS AND 
EXECUTE 

UPDATE 
P.C. 
REGISTERS 

22. The System Processor swaps the register save area in System 
Memory with the first few bytes of Program Memory. This action 

restores the Program Memory to its original state. 

23. After System Memory and Program Memory have been restored 

to their original condition, the debug control routine loads the 
destination address of the previously entered GO command (in 
this case 0300H) into the Jump Address Register on the Debug 

module. 

24. Steps 11 through 17 are repeated for the GO address. However, 
at step 17, the emulator processor fetches the instruction located 

at address 0300. 

25. Recall that when TRACE ALL is active, the emulator processor is 

performing single-step operations. Each time the emulator 

processor executes an instruction, the program counter registers 
on the Debug module must be updated. The SLV OPREQ and 

FETCH control lines (generated by the emulator processor during 
the address fetch) cause the Debug module to store the contents 
of the address bus in the P.C. Last register. SLV OPREQ and 

FETCH also cause the Debug module to issue a single-cycle 

interrupt to the System Processor. 

26. The System Processor, even though it is paused, acknowledges 
the single-cycle interrupt by forcing the MSTR INTO line low. 

27. At the same time the System Processor acknowledges the single­

cycle interrupt, the Debug module lowers the JMP CMD line, thus 

issuing a jump command to the emulator processor. 

28. On the next emulator processor fetch, rather than fetching the 

next user instruction, the emulator processor fetches a jump 
instruction. At the same time, the Debug module stores P.C. Next 
(the next program counter value). 
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29. When the emulator processor fetches the forced jump instruction 

which is hard-wired on the emulator processor itself the Debug 

module asserts SLV PAUSE. This causes the emulator processor 

to remove itself from the system bus. The emulator processor 

RUN line is forced high. 

30. The Debug moduie, upon seeing that RUN is high, a!!ovvs MSTR 

PAUSE to go high. This allows the System Processor to run and 

respond to the single-cycle interrupt. 

31. The System Processor now asserts the INTACK and DEBUG VEN 

(Debug Vector Enable) lines. 

32. DEBUG VEN causes the Debug module to place the single-cycle 

interrupt vector address on the data bus. 

33. The System Processor now enters the single-cycle interrupt 

service routine. 

NOTE 

At this point, the emulator processor has executed the first instruction in the user 

program. Now, the System Processor module will cause the emulator processor to 

dump its new register contents into Program Memory. 

EMULATOR 
PROCESSOR 
DUMPS 
REGISTERS 

34. The System Processor writes a control byte to the emulator 

processor. This enables the emulator processor dump and 

restore PROM, and activates the module in the special MEMSW 

mode. However, if the emulator processor was in emulation 

mode 0, it does not enterthe MEMSW mode but remains in mode 0. 

35. The System Processor swaps the register save area of System 

Memory with the first few bytes of Program Memory. 

36. The System Processor forces the emulator processor to execute 
the forced jump routine. 
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37. The emulator processor stores the contents of its registers in the 

first few locations of Program Memory. The emulator processor 

then executes the debug SVC 1. 

38. The System Processor swaps the register save area of System 

Memory with the first few bytes of Program Memory; this returns 

Program Memory to its original condition. 

39. The debug control program causes the System Processor to read 

P.C. Last and P.C. Next from the program counter registers on the 

Debug module. The System Processor then reads the instruction 

just executed from Program Memory. If the last instruction was 

executed from prototype memory, the System Processor 

performs a UGET operation to retrieve the instruction from 

prototype memory. 

The Program Counter values, instruction, and register values 

previously stored constitute a line of trace data. 

40. The System Processor then either displays the trace data on an 

output device or stores the data in a disc file. 

41. The debug control routine loads the next address into the jump 

address register on the Debug module. Steps 11 through 17 are 

repeated for this address. However, at step 17, the emulator 

processor fetches the instruction located at the new address. 

The sequence from step 25 through step 41 is repeated for each 

instruction in the user program. In this way, the program counter 

values for each instruction, the emulating microprocessor's 
register values, and the instruction itself can be stored or 

displayed. 

We have just followed an emulator processor through a complete cycle of instruction execution 

while in the debug mode of operation. This provides a good example of the interaction between 

the System Processor, the Debug module, the emulator processor, Program Memory, and 

System Memory. 
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Section 2 

SPECIFICATIONS 

INTRODUCTION 
The specifications in this section apply to the basic 8001 /8002AµProcessor Lab, consisting of 

the following units: 

8001 µProcessor Lab 
Standard Modules 

System Processor 

System Memory 

System Communications 

Debug and Front Panel 1/0 
Program Memory (one module) 

Power Supplies 
+5.2 Vdc 

+12.0 Vdc 30 Vac 
-12.0 Vdc 60 Vac 

8002A µProcessor Lab 
Standard Modules 

System Processor 
System Memory 

System Communications 

Debug and Front Panel 1/0 
Assembler Processor 

Program Memory (two modules) 

Power Supplies 

+5.2 Vdc 

+12.0 Vdc 30 Vac 
-12.0 Vdc 60 Vac 

µPROCESSOR LAB CHARACTERISTICS 
The input power requirements (list 1, following) are for the basic configuration only. The 

electrical, environmental, and physical characteristics are general. For details on environmental 
test procedures, including failure criteria, contact your local Tektronix Field Office or 

representative. 

1. Electrical Characteristics 
Input Voltage 

Frequency 

Input Power 

115 Vac ±10% or 230 Vac ±100/o. 

A switch S2 on the back panel selects 

the two operating voltages. 

60 Hz ±10% 
(50 Hz ±10% special order) 

3.6 Amps (max) at 115 Vac, 60 Hz. 
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Fuses 
Primary (F4) 

±12 Vdc 

Supply (F3) 

60 Vac (Fl) 
50 Vac (F2) 

GND and AUX BUS 

2. Environmental Characteristics 
Temperature (in degrees) 

Operating 

Storage 

Humidity 

Altitude 

Operating 

Storage 

6A at 115 Vac, 3A at 230 Vac 

2A at 115 Vac, 1 A at 230 Vac 

0.5 Amps 
0.5 Amps 

A terminal block (TB2) on the back panel of 
the µProcessor Lab has connections for an 
(AUX BUS), Logic Ground (LOGIC GND) 
and earth ground (CHASSIS) GND. 

CHASSIS GND and earth ground are 
connected together internally. A shorting 

strap on the terminal block provides a 
single common tiepoint between logic 

ground and chassis ground. If the shorting 

strap is removed, a 1 MO bleeder resistor 
maintains a limited potential difference 
between logic ground and chassis ground. 

Logic ground is the ground bus for the 
µProcessor Lab modules. AUX BUS and 

LOGIC GND are connected to separate 
lines on the motherboard. The AUX BUS 

may be used to apply auxiliary power if 
desired. 

0°C to +40°C (+32°F to + 104°F) 
-40°C to+ 75°C (-40°F to +167°F) 

To 90% relative non-condensing 

To 15,000 feet (4.572 km) 
To 50,000 feet (15.24 km) 
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3. Physical Characteristics 
Dimensions (Overall) 

Height 

Width 
Length 

Weight 

µProcessor Lab Power Supplies 
1. Electrical Characteristics 
Output Power 

+5.2 Vdc 

+12 Vdc 
-12 Vdc 

Overload Protection 

Line regulation 

+5.2 Vdc 

+12 Vdc 
-12 Vdc 

Load Regulation 

+5.2 Vdc 

+12 Vdc 
-12 Vdc 

24.66 cm (9.62 inches) 

48.31 cm (18.842 inches) 
57.3 cm (22.347 inches) 

Approximately 30 kg (66 lbs) 

25 Amps 
3.4 Amps 

3.4 Amps 

Automatic current limit foldback. 

Within .05% for 10% line voltage change. 

Within .05% for 50% load change. 

µProcessor Lab Standard Module Power Requirements 
1 . System Processor 

Voltage 

+5.2 Vdc 
+12 Vdc 
-12 Vdc 

2. 16K Dynamic RAM 

+5.2 Vdc 

+12 Vdc 

3. System Communications 

+5.2 Vdc 

+12 Vdc 
-12 Vdc 

Typical 

2A 

0.05A 
0.05A 

1.2A 

0.085A 

1.6A 
0.128A 

0.128A 

Current 
Maximum 

2.5A 

0.08A 
0.08A 

1.5A 

0.6A 

1.9A 

0.385A 

0.385A 
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4. Debug and Front Panel 1/0 

+5.2 Vdc 2A 

5. 8001 System Memory 

+5.2 Vdc 1.1A & 
65 mA/2K bank 

6. High-Speed Memory 
+5.2 Vdc 1.2A 

+12 Vdc 0.085A 
-12 Vdc 0.014A 

7. Assembler Processor 

+5.2 Vdc 0.5A 

ACCESSORIES 
8001 µProcessor Lab Standard Accessories 

8001 /8002A µProcessor Lab Installation Guide 
8001 µProcessor Lab System User's Manual 
8001 µProcessor Lab System Reference Card 

8002A µProcessor Lab Standard Accessories 
8001 /8002A µProcessor Lab Installation Guide 
8002A µProcessor Lab System User's Manual 
8002A µProcessor Lab System Reference Card 

Optional Accessories 

2.5A 

1.7A & 
90 mA/2 K bank 

1.8A 
0.9A 
0.018A 

undefined 

For an up-to-date iisting of the avaiiabie optionai accessories and support items, refer to the 

Tektronix Products catalog or contact the nearest Tektronix Field Office or representative. 

PERIPHERAL EQUIPMENT 
Standard Peripheral Equipment 

Flexible Disc Unit (8002A µProcessor Lab only) 

Optional Peripheral Equipment 
Tektronix CT8100 CRT Terminal 
Tektronix CT8101 Printing Terminal (TTY) 
Tektronix LP8200 Line Printer 
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Section 3 

SYSTEM PROCESSOR MODULE 

INTRODUCTION 
The System Processor module handles processing tasks, controls other modules, and performs 

1/0 transfers with the Flexible Disc Unit and the system terminal. 

CIRCUIT DESCRIPTION 
General 
The System Processor Module is divided into five major sections for this discussion: 

• the 2650 microprocessor and its supporting logic 

• interrupt priority decoding and interrupt vector generation logic 

• 1/0 logic for communication with the Flexible Disc Unit and the system terminal 

• baud rate and interval timer logic 

• program memory bank select logic 

2650/2650A Microprocessor and Supporting Logic ~ EJfil 
The 8001 /8002A System Processor Module uses either a 2650 or 2650A microprocessor. All 
references in this text to a 2650 microprocessor also pertain to the 2650A microprocessor except 

where noted. 

The 2650 microprocessor supporting logic consists of clock logic, bus driver /receivers that 

interface with the 8001 /8002A system buses, system control signal logic, and some logic 
associated with the microprocessor itself. 

For detailed information about the 2650/2650A microprocessor, refer to the Signetics 
2650/2650A Reference Manual. 

The support logic for the 2650 microprocessor is discussed in the following order: 

• 2650 Clock Logic 

• Bidirectional Data Bus Buffers 

• Address Bus Buffers 

• System Bus Control Logic and Buffers 

• System Processor Pause Logic 

• System Processor Read and Write Timing 

• Power-on Reset 
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2650 CLOCK LOGIC ~ l!E 
The 2650 clock is generated by a 10 MHz oscillator. The 10 MHz oscillator uses a series­

resonant crystal as a feedback element across two cascaded inverting amplifiers. The 10 MHz 

output is buffered onto the system bus as SYS CLK for Emulator Processor use. 

The 10 MHz clock is also divided by eight in two stages to produce the 2650clock. The first stage 

consists of a divide-by-four circuit, which divides the 10 MHz oscillator frequency into a 2.5 MHz 

clock. The second stage consists of a flip-flop (U5030) that divides the 2.5 MHz output by two, 

resulting in the 1.25 MHz clock used by the 2650. The flip-flop is also controlled by an external 

hold signal (FP HOLD). FP HOLD provides a means for stopping the 2650clock inthe low state for 

any number of half cycles. FP HOLD is generated from the Maintenance Front Panel during a 

single-step or a breakpoint operation. 

BIDIRECTIONAL DATA BUS BUFFERS ~ i:E 
The 2650 data lines are buffered by bidirectional bus driver/receivers (U5060, U5070). The 

receivers collect data from the system bus and transmit it to the 2650. The drivers take data from 

the 2650 and transmit it to the bus. The bus driver /receivers are controlled by the ANDed result 

of the RUN and R/W outputs from the 2650. When the 2650 is in a 'run' state, RUN is high and 

the driver /receivers are enabled by the R/W output. If the 2650 is not running, RUN is low and 

the bus is in the input mode. In this state, the data bus has a high input impedance and can be 

driven by other modules in the system. 

ADDRESS BUS BUFFERS ~ B:II 
Tristate drivers buffer the address outputs from the 2650 and drive the system address bus. 

These drivers (U4040, U4050, U5040) are controlled by an inverted RUN output from the 2650. 

When the 2650 is running, RUN is high and the drivers are enabled, thus passing signals to the 

address bus. If the 2650 is halted, RUN is low and the drivers are disabled and put into a high­

impedance state. The address bus is then controlled by external devices, such as an emulator 

processor. 

SYSTEM BUS CONTROL LOGIC AND BUFFERS ~ B!l!I 
Appendix A contains a list defining all system bus lines. Refer to this list while reading the 

following text. 

This circuit block contains the logic that converts 2650 control signals into system control 

signais. Tristate drivers buffer the signals INT ACK, FLAG, WRP, and M/10 from the 2650 to the 

system. RUN is inverted and brought out to the system bus as two signals: RUN and MASTRUN. 

The OPREQ signal is generated differently by the 2650 and 2650A microprocessors. On a 

System Processor Module using a 2650, OPREQ is ANDed with INTACK and delayed 250 ns by 

an RC network(R2171, C2162, and CR2171 ). The resultant signal is squared by a Schmitt trigger 

and then input to a tristate driver {U3080) which is enabled by the inverted RUN output. The 

250 ns delay guarantees that all system bus address, data, and control lines are valid when 
OPREQ is asserted. 
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On a System Processor Module using a 2650A microprocessor, OPREQ is internally delayed 

250 nsto guarantee that all system bus address, data, and control lines are valid when OPREQis 

asserted. OPREQ is gated the same as for a 2650 except that the RC network is removed. 

Two bus control lines, not in the Bus Control Logic block, are inputs to the 2650; the System 

Processor control bus signals HOLD and SENSE. These two control lines are inverted and drive 
the OPACK and SENSE inputs of the 2650, respectively. 

SYSTEM PROCESSOR PAUSE LOGIC 

The System Processor is paused when the MST PSE control line is brought low by the Debug and 

Front Panel 1/0 module (refer to Section 6). When this line goes low, the 2650 finishes its 

current instruction, then makes its RUN output go low. The low state of the RUN line puts the 

address and data bus buffers into a high-impedance state. Emulator processor modules can then 
control the address and data buses. 

SYSTEM PROCESSOR READ AND WRITE TIMING 

Timing diagrams for Read and Write operations are shown in Fig. 3-1. HOLD is generated by the 

memory or 1/0 device when data is not read or written within 200 nsof OPREQgoing low. HOLD 
remains until read-data is valid, or write-date is received. 

i-------850 ns min-----~ 

--i 1-- 50 ns min --J t-- 50 ns min 

Address ~~"-"'~L.------....::.St=ab~le _______ .... f0"""'0/"""'~"""'"0"-"'~//.._0"""'~"""'~'"""'0 ..... M ..... 0 ..... ~ ...... ~ ..... 0 ..... ~ ..... 0 ..... ~ ...... ~-0 ...... ~--
----j 300 ns min --J t-- 50 ns min 

IHOL~D1/IO -~~-~-~-~~-~~---~--f-~-~-~-~-~-~_??_~_~_?'_/c_/_/"'_r?_?_?"_r?_%_~_::?_%_~_::?_%~i (See Note) 

Not Used 

---J 300 ns min --J 1-- 50 ns min 

tWJ7///$W$M07ff,$/l/Z } 
I 0 ns Hold Past OPREQ READ 

tw~&"d1W,@'@a@'j?0; 11· 

--J t"-- 50 ns min ) 

W',$W&W0W#$#& -

RJW 

Data In 

I,. 600 ns min ----.-i 

01{{/&{c/Wdo/&&~04 
----1 300 ns min 

Stable 

R/W , .. 550 · --~•-1--.11-300 · --.J L-... 50 ns min WRP ________ n_s_m_'"----, nsmm - 1 1-
l ~f?0..,..,0...,..,~,..,..~.,..,.0/.,..,~//..,..,0...,..,~,..,..0/,..,..~.,..,M..,..,0...,..,0/,..,..~,..,..~.,..,0/"""0...,..,~//~ WRITE 

I 
150 ns min --j !-- ---j t-- 50 ns min 

Data Out """W._ffi'-'0....,W~W....,00._'"'0....,W~W"""~:..:..~---St_ab_le -----"-'(0/'"'"0*"'0/"""'~""""-"'~"""""""'0/.,.0/.._0/..,.~.,.~ ......... ~ ...... ~"""'ffi ..... 0 ..... 0 .... 0/,._0 

~200 ns--j --J t-- 50 ns min 

I RAMIH I 1~~~4 

' I 

' I 
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A13 Low 

MAST RUN Low 

Note: 1. If the Emulator Processor has an access time of greater than 600 ns, HOLD will be asserted within 50 ns 
after OPREQ and be maintained until the data is valid. 

Fig. 3-1. System Processor M/10 Read and Write Timing Diagram. 
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POWER-ON RESET <0 i;JiE 
The Reset Logic is provided to initialize the system and to restart the 2650 during power-up. 

When the 5.2 V power supply reaches its operating level, the power-on detector (U2150A) 

initiates a reset signal (RESET). RESET causes the 2650 to fetch and execute the instruction at 

address 0000 in system memory. 

RESET is inverted and becomes PON in the rest of the System Processor module. RESET is also 

sent system-wide to reset the rest of the modules. 

The Power-On Reset circuit consists of a series RC circuit, which charges during power-up, and a 

Schmitt trigger, which provides a high 50 ms pulse. The Schmitt trigger output is buffered by an 

inverting open-collector driver which drives the system bus control line RESET. This allows a 

high PON to be initiated from the Power-On Reset circuit or by RESET. 

~B 1.•1•.1•1 Interrupt Logic ~ 

GENERAL 
The 8001 /8002A µProcessor Lab operates with an interrupt-driven System Processor . .A.n 

interrupt suspends normal program execution to execute a higher-priority service routine. After 

completing the service routine, the interrupted program is restored to the point where it was 

interrupted. The System Processor module is capable of servicing up to 16 interrupts from other 

modules and devices in the µProcessor Lab. An additional 16 interrupts are generated on the 

Debug module. 

The starting address of the service routine is cctiied ctn interrupt vector. Pr"iurii.y and enabiiny of 

these vectors is controlled by logic on the System Processor module. Table 3-1 lists the 

interrupting devices, priorities, and vector addresses. 

Interrupt Logic circuitry is discussed in the following order: 

• Interrupt Input Logic 

• Interrupt Sample and Hold Logic 

• Priority Encoder and Vector Generator Logic 

• Interrupt Vector Address Buffer 

• Interrupt Vector Decoder 

• System Processor Interrupt Control Logic 
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Table 3-1 
INTERRUPT VECTORS 

Vector 

Priorit~ Address Function 

0 0000 Reset 

0002 System Memory Parity Error 

2 0004 NA 

3 0006 Program Memory Parity Error 
4 0008 Console In 

5 OOOA Console Out 
6 oooc System Communications 1 
7 OOOE System Communications 2 

8 0010 System Communications 3 
9 0012 Timer 

10 0014 NA 

11 0016 Flexible Disc 
12 0018 NA 

13 001A PROM Programmer 1 
14 001C PROM Programmer 2 
15 001E NA 

16 0020 Emulator SVC 1 
17 0022 Emulator SVC 2 
18 0024 Emulator SVC 3 
19 0026 Emulator SVC 4 
20 0028 Emulator SVC 5 
21 002A Emulator SVC 6 
22 002C Emulator SVC 7 
23 002E Emulator SVC 8 
24 0030 Breakpoint 1 
25 0032 Breakpoint 2 
26 0034 Single Cycle 
27 0036 Emulator Halted 
28 0038 Diagnostic Interrupt 
29 003A Reai-Time Prototype Anaiyzer 
30 003C Debug Interrupt 30 
31 003E Debug Interrupt 31 

NA = Not Assigned 

INTERRUPT INPUT LOGIC <G> BiB 
Each interrupting device has a dedicated flip-flop called in Interrupt Flip-Flop associated with it. 

When a device requests an interrupt, the corresponding Interrupt Flip-Flop is set. The System 
Processor services 16 Interrupt Flip-Flops. Seven of these are located on the System Processor 

module(see Table 3-2A). The remaining nine Interrupt Flip-Flops are located on other modules of 
the µProcessor Lab (see Table 3-28). All Interrupt Flip-Flop outputs appear on the system bus. 
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Interrupt 

INTO 

INT 2 

INT 4 
iNf5 
INT 29 
INT 30 
iNT31 

Table 3-2A 
INTERRUPT FLIP-FLOPS ON THE 
SYSTEM PROCESSOR MODULE 

Reset 

Function 

Tape Interrupt 

Data Available Interrupt 

TBMT Interrupt (Transmitter Buffer Empty) 

RTPA Interrupt 

Printer Interrupt 

Disc Interrupt 

Table 3-28 
INTERRUPT FLIP-FLOPS THROUGHOUT 
THE 8001 /8002A µPROCESSOR LAB 

Interrupt 

INT 1 

INT 3 
INT 6 
INT 7 
INT 8 
INT 12 

INT 13 
INT 14 
INT 15 

Function 

System Memory Parity Error 

Program Memory Parity Error 

System Communications Interrupt 1 
System Communications Interrupt 2 

System Communications Interrupt 3 
Not Assigned 

PROM Programmer Interrupt 

Not Assigned 

Not Assigned 

INTERRUPT SAMPLE AND HOLD LOGIC ~ Bia 
v ----

The Interrupt Sample and Hold Logi-c looks for an interrupt every 100 ns as long as there are no 

interrupts being serviced. No new interrupts will be recognized while an interrupt is being 

serviced. The interrupt acknowledge line, INTACK, is held high by the 2650 microprocessor while 

it is servicing an interrupt. 
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PRIORITY ENCODER AND VECTOR GENERATOR LOGIC ~ ffOO 
The latched Interrupt Flip-Flop output is input to the Priority Encoder and Vector Generator Logic. 

An interrupt vector is immediately generated for the Interrupt Flip-Flop with the highest priority. 

The order of importance of the interrupting devices has been preassigned, and is hardwired to 

reflect this priority. The interrupt vector that is generated corresponds to the highest-order bit 

position that is true. All lower-order bits are ignored. Table 3-1 lists priorities and vector 

addresses for the interrupts. 

INTERRUPT VECTOR ADDRESS BUFFER ~ EEi 
The interrupt vector is gated onto the system data bus by the Interrupt Vector Address Buffer 

during INTACK. (See interrupt Sample and Hold Logic description.) interrupt detection is 

repressed during INT ACK. This prevents the interrupt vector from changing while it is read by the 

2650. 

The Interrupt Vector Address Buffer consists of tristate drivers (U4080, U4090) that drive the 

system bus. When the Priority Encoder and Vector Generator Logic senses an input line as low 

(interrupt present), the System Interrupt output line (SYS INT) immediately goes low. SYS INT is 

inverted and ORed together with the Debug module interrupt input line (DBG INT) from the 

system control bus. The resultant output is the 2650 interrupt request (INTREQ) and MST INTO. 

The 2650 microprocessor sets INT ACK (from schematic 1 A) high when it is ready to receive the 

interrupt vector and service the interrupting device. When SYS INT and INTACK are both high, 

the output of the NANO gate U3170B is low. This enables the tristate drivers of the Interrupt 

Vector Address Buffer. 

INTERRUPT VECTOR DECODER ~ ~ 
The interrupt vector is also sent to the Interrupt Vector Decoder (U2110, U2120). The Interrupt 

Vector Decoder is used to reset the seven interrupt Flip-Flops located on the System Processor 

module (see Table 3-2A). When an interrupt vector is detected, the Decoder generates an output 

to reset the corresponding flip-flop. 

SYSTEM PROCESSOR INTERRUPT CONTROL LOGIC ~ E±fl 
There are also 16 interrupt vectors generated on the Debug module. The Debug module 

interrupts have a lower priority than the System Processor module interrupts. This priority is 

established by the System Processor Interrupt Control Logic. Interrupts and their priorities are 

iisted in Tabie 3-1. 
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When SYS INT is high, the DBG INT input generates the 26501NTREO. The Debug Vector Enable 
(DBG VEN) system bus control line controls the Interrupt Vector Address Buffer on the Debug 

Module. When INT ACK is low and EO of U4110 (schematic 1 B,, center) is low, DBG VEN is low 

and enables the interrupt vector onto the data bus. 

1/0 Logic 

GENERAL 

The system terminal and the Flexible Disc Unit communicate with the µProcessor Lab via the 

System Processor mmodule 1/0 Logic. The 1/0 Logic contains a serial interface for the system 
terminal (an RS-232-C compatible terminal or current loop TTY), and a parallel interface for the 
Flexible Disc Unit. Also provided are a buffered bidirectional data bus for System Processor 1/0 

transfers, 1/0 port decoding logic, output data latches, and input gating. 

The 1/0 Logic will be discussed in the following order: 

• 1/0 Decoder Logic 

• Read Decoder 

• Write Decoder 

• Data Bus Buffers 

• System Terminal Interface 

• Serial Control Register 

• Serial Interface Input Logic 

• Serial Interface Output Logic 

• Flexible Disc Unit Interface 

• Parallel Control Register 

• Parallel Input/Output Data 

• Parallel Output Latch 

• Flexible Disc Status Buffer 

A rm 
1/0 DECODER LOGIC ~ l!1::!:j 
The 1/0 Decoder Logic provides control signals to the Read Decoder, Write Decoder, and 
n:....1: ___ ... : ___ 1 ...... _ ... _ n .. - n ... u: __ TL..- 1 /I"\ I"'\----'-- 1 __ :_ : ____ 1...1_....1 .-.L..-- 1 /I"\ ___ ..,_ r-n r-r- __ _ 
DIUll t::IJLIUI ldl Udld DU::S DUI lt::I. I I It:: I/ u Ut::IJUUt::I L.UHllJ l::S t::l ldUlt::U VVI lt::l I I/ u JJUI l::S co-er di t:: 

addressed. Table 3-3 shows which inputs are sensed to enable the 1/0 Decoder Logic. 
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f\ -I '\. lnn11T~ 

Ou~ - -
WRP R/W 

Read 
RD LS;J 1 

Write [SJ 0 WR 

Write 
Pulse 0 0 

WRP 

Table 3-3 

1/0 DECODER LOGIC ENABLE CHART 

Control Bus Lines I Address Bus Lines 

1/0 Decoder Logic Enablin_g_ ln~uts 

MAST' -- - -
RUN OPREO M/10 A13 

0 0 1 0 

0 0 1 0 

0 0 11 0 

I 

-
A7 

0 

0 

0 

- - -
AG A5 A4 

0 

0 

0 

0 1 

0 1 

0 1 

0 =Low 
1 = Hig.!:!_ __ 
When RD, WR, WRP 
is 0, then output is 
enabled (active state). 

-
A3 

0 

0 

l 0 

The 1/0 Decoder Logic is enabled by NANO gate U2100. Control line MAST RUN is low when the 

2650 is fetching and executing instructions. Control line OPREQ is low when the system address 

and data buses are valid and can be read. Address line A 13 is low and control line M/10 is high 

during the execution of an 1/0 instruction. The address states of A3-A7 correspond to 1/0 ports 

E8-EF. See Table 3-4. 

Table 3-4 

1/0 PORT ADDRESS VALUES 

Address Bits Decoded 1/0 Decoder Logic 
By: 

Address Bits: A7 AG A5 A4 A3 

1/0 Port 0 0 0 1 0 

EB 

E9 4ctQ'. 

EA ,.ess 11· 
1ts 4 

EB >.4 
:J a - l"e tl)e I EC 

ED 
s.,~e 

EE 

EF l l 

Read or Write Decoders 

A2 

x 

1 

1 

1 

1 

0 

0 

0 

0 

A1 

x 

1 

1 

0 

0 

1 

L 1 

0 

l 0 

x = don't care 
0 =Logic low 
1 = Logic high 

AO 

x 

1 

0 

1 

0 

1 

0 

1 

0 

J 
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When the 1/0 Decoder is enabled, three control outputs are activated. The first control output, RD 
(Read), is low when the 2650 is performing a 'Read' operation. The second control output, WR 
(Write), is low when the 2650 is performing a 'Write' operation. The last control output is labeled 

WSTB (Write Strobe), and is the ANDed result of WRITE and the control bus line WRP. WRP is a 

high-low-high timing pulse. It is initiated from the 2650 during a write operation and used for 
clocking output latches and memory. 

READ DECODER ~ ~ 
The Read Decoder has four output lines, labeled E8, E9, EA, and EB. Each line goes low when the 

corresponding 1/0 port(E8-EB) is read. The inputs to the Read Decoder arethe system address 

bus linesAO-A2andthe RD(Read) output from the 1/0 Decoder Logic. When 1/0 ports E8-EB 

are read by the 2650, RD (Read) is low and the Read Decoder is enabled. See Table 3-4 for the 
value of address bits AO-A2 when 1/0 ports E8-EB are addressed. 

WRITE DECODER ~ ~ -- --
The Write Decoder has six output lines labeled E8, E9, EA, EB, TINT, and BNK. 1/0 ports E8-EB 

correspond to Write Decoder output lines E8-EB. Write Decoder output lines TINT and BNK 
correspondtol/O ports EC and ED, respectively. The inputs to the Write Decoder are the system 

address bus bits AO-A2 and the WSTB (Write Strobe) output from the 1/0 Decoder Logic. When 
the 2650writesto 1/0 port E8-ED and control lineWRP is low, WSTB(Write Strobe) is low and 
enables the Write Decoder. Refer to Table 3-4 for the EC and ED address bit pattern. 

A. f"""T"""" 

DATA BUS BUFFERS ~ tjjj 
The 1/0 Logic bidirectional data bus buffers allow data transfers between the system data bus, 

the system terminal, and Flexible Disc Unit. The buffer is controlled by two inputs: Read (RD) and 
Write (WR) outputs from the 1/0 Decoder Logic. When RD is low, data is placed onto the system 

data bus from the 1/0 Logic. When WR is low, the 1/0 Logic inputs data from the system data bus. 

SYSTEM TERMINAL INTERFACE 

The System Terminal Interface prnvides an RS-232-C compatible interface and a TTY current 

loop for serial communications between the µProcessor Lab and the system terminal. An 
RS-232-Cterminal and a TTY current loop terminal may not be used at the same time. The serial 
interface uses a Universal Asynchronous Receiver Transmitter (UART) to perform the 
serial-to-parallel and parallel-to-serial conversion for the system terminal. 
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SERIAL CONTROL REGISTER ~ ~ 
The Serial Control Register Latches control bits from the bidirectional data bus to enable the TTY 

Interrupt Flip-Flops, select UART parity, and control a paper tape reader. The 2650 writes the 

control bits to 1/0 port E9. During the 'write' operation, Write Decoder output E9 goes low. (This 

output is a pulse, since WRITE STROBE, the enabling input, to the Write Decoder, is a pulse. 

Recall that WRITE STROBE is the ANDed result of output WRITE and input WRP of the 1/0 
Decoder Logic.) it is this puise(E9, TTYvVRiTE CONT) that ciocksthe Seriai Controi Register. The 

register then latches the control bits that were written by the 2650. 

The Serial Control Register consists ofthree J-K type flip-flops. The first flip-flop(U3140) is used 

to control a TTY paper tape reader. This flip-flop is set high or low under program control, and is 

reset to low upon receipt of the start bit. One character is allowed to be read at a time. U4120 

drives the output of U3140 (RDR CTRL(-)). The next flip-flop (U2140A) when set high, permits the 

UART (schematic 1 C, center) to generate and check even parity. The last flip-flop (U2140B), when 

set high, enables the TIY Interrupt Flip-Flops (schematic 1 B, left). The Interrupt Flip-Flops are set 

high or low under program control. 

Table 3-5 shows the control bit locations in the 8-bit data byte that is placed on the data bus 

during a 2650 'write' operation to port E9. 

Table 3-5 

SERIAL INTERFACE 1/0 LOGIC PORTS 

~ 7 6 5 4 3 2 1 0 
s 

I ES 
Serial to Parallel Data --
Data i i Read 

I I PE FE DO 
TBMT 

DA E9 Transmit - Not Used - Parity Framing Data Data UART Status - Buffer 

l l Error Error Overrun Empty Available 

ES T l 
Parallel to Serial - Data --- -

I 
l l l Data 

Write 

E9 I I I I Enable Even Reader - Not Used -- TTY Parity Serial Control - - On 

l l l l Interrupts 
J. 
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SERIAL INTERFACE INPUT LOGIC ~ lffi 
Serial data transmitted by the system terminal to the µProcessor Lab is input by the Serial 
Interface Input Logic. The Serial Interface Input Logic accepts either RS-232-C or current loop 

logic and converts it into parallel TTL logic. 

When serial data is to be received by the µProcessor Lab, the 2650 must first enable the TTY 

Interrupt Flip-Flops(schematic 1 B, center). The TTY Interrupt Flip-Flops are enabled by the Serial 
Control Register. The UART(schematic 1 C, center) shifts the serial data into this register and sets 

the Data Interrupt (DA INT) output to a high when a complete character has been received. The 

transition of the DA INT output from low to high clocks a TTY Interrupt Flip-Flop, which causes the 

2650to be interrupted. 1/0 port E9 is then read by the 2650. This causes Read Decoder output E9 

to go low and enables the UART Status Buffer (schematic 1 C, center). The UART status outputs 

DA, TBMT, OR, FE, and PE are then placed on the bidirectional data bus and input to the 2650. 

If no status errors are detected, 1/0 port ES is read next. Read Decoder output ES goes low and 
enables the UART Output Buffer, which gates the parallel data onto the bidirectional data bus for 

input to the 2650. At the same time, Read Decoder output ES is used as the UART Reset Data 
Available (RDA) line. Output DA INT is then reset low and the UART is ready to receive another 

serial data character. 

SERIAL INTERFACE OUTPUT LOGIC ~ EtII 
Serial data transmitted by the µProcessor Lab to the system terminal is output by the Serial 

Interface Output Logic. The Serial Interface Output Logic converts the UART TTL serial output 
into RS-232-C output and current loop logic. An open-collector driver (U1120) is used for the 

current loop, and a bipolar driver (U4120B) for the RS-232-C output. 

When seriai data is to be transmitted by the µProcessor Lab, the 2650 must first enabie the TTY 

Interrupt Flip-Flops (schematic 1 B, center). The 2650then places the character to be transmitted 
onto the bidirectional data bus during a write to 1/0 port ES. Next, the Write Decoder output line 
ES goes from high to low to high, which corresponds to the time WRP (from the 2650) is low. This 

output is used to enable the UART to latch the character from the bidirectional data bus. The 
actual latching of the character into the UART port (DBO-DB7) occurs on the high-to-low 

transition of output ES. On the low-to-high transition, the UART shifts the character out serially. 

When a complete character has been shifted out, the UART sets the Transmit Buffer Empty 

(TBMT) output to high. The transition of the TBMT output from low to high clocks a TTY Interrupt 

Flip-Flop, which causes the 2650 to be interrupted. The 2650 sends the next character to the 
UART. This process is repeated until all characters have been transmitted, 

The system terminal connector (a 25-pin connector conforming to RS-232-C standards) is 

mounted on the S001 /S002AµProcessor Lab rear panel. This connector is connected by a ribbon 
cable to plug P2 on the top edge of the System Processor module. 
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To interface the system to an RS-232-C compatible terminal, certain signal lines are 
permanently pulled up high. These signal lines are Clear To Send, Data Set Ready, Signal Detect, 

Data Terminal Ready, and Request To Send. For further interface information, refer to the 
8001 /8002A µProcessor Lab Installation Guide. 

Flexible Disc Unit Interface 
The Flexible Disc Unit Interface provides parallel communication channels between the 8002A 
µProcessor Lab and the Flexible Disc Unit. 

The Flexible Disc Unit Interface circuitry will be discussed in the following order: 

• Parallel Control Register 

• Parallel Input/Output Data 

• Parallel Output Latch 

• Flexible Disc Status Buffer 

PARALLEL CONTROL REGISTER ~ B;8 
The Parallel Control Register (U2040) latches control bits from the bidirectional data bus to direct 
the Flexible Disc Unit. The Control Register consists of six D-type flip-flops and four tristate 
buffers. Two flip-flop outputs enable the Disc and Printer Interrupt Flip-Flops in the Interrupt logic 
(schematic 1 B). The four remaining flip-flops output signals to the tristate buffers that drive the 
Flexible Disc Unit control inputs. 

Tohlc ~-A 
• Ua.11" ..,,-y 

PARALLEL INTERFACE 1/0 LOGIC PORTS 

~ 7 6 5 4 3 2 1 0 
s 

EB I I I I I I 
Input Para I lel -- Data .. -

l 1 l 1 Data 
Read 

EA 
Flag I I l T Printer 

Flexible Disc - Not Used Fault Printer 
= 1 - -

Unit Status l l l l =O 

EB I I T T 
Output Parallel Data ---Data I 

Write 

EA Not Not PNTR DISC CTRL 
Flexible Disc Used Used INT INT Not C1 co STRB 
Unit Control EN EN Used 
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The process in which controi bits are iatched into the Parallel Control Registei (Table 3-6) is the 

same as the process for the Serial Control Register. The only difference is that the 2650 now 

writes to 1/0 port EA rather than to 1/0 port E9. 

PARALLEL INPUT/OUTPUT DATA ~ ~ 
The Flexible Disc Unit input data lines (DIDO-DID7) are terminated by a Parallel Input Network 

and are received by the Parallel Input Buffer. The Parallel Input Buffer consists of tristate drivers 

(U2060B, U2070) that gate the data onto the bidirectional data bus during a read of 1/0 port EB. 

The tristate drivers are enabled when Read Decoder output line EB is low. 

PARALLEL OUTPUT LATCH ~ 8:11 
Output data is strobed into the Parallel Output Latch (U 1040, U 1060). The Parallel Output Latch 

consists of an 8-bit data register (U1040, U1060) and drivers that buffer the outputs. Output data 

is stored in the 8-bit data register during a 2650 write to 1/0 port EB. Write Decoder output line 

EB supplies the clocking signal. 

FLEXIBLE DISC STATUS BUFFER ~ ~ 
The Flexible Disc Unit status lines (PBZY, PFLT, TAPE, and FLG) are terminated with a Shaping 

Network (schematic i D, iower center) and are received by the Flexible Disc Status Buffei 

(U2060A). The Flexible Disc Status Buffer consists of tristate drivers (U2060A) that gate the 

status bits onto the bidirectional data bus during a read to 1/0 port EA. The tristate drivers are 

enabled when the Read Decoder output line EA (schematic 1 C, upper center) is low. 

The three Flexible Disc Unit lines PBZY, TAPE, and FLG are also used as Flexible Disc Unit 

contioUei signals. These signa!s are input to the Shaping !\Jet'.,AJork {schematic 1 D, tovver center) 

which consists of an RC filter and a Schmitt trigger. The Shaping Network converts the three 

signals into interrupts. PBZY, TAPE, and FLG become Printer Interrupt (PNTR INT), Paper Tape 

Reader Interrupt (TAPE INT), and Flexible Disc Unit Interrupt (DISC INT), respectively. The TAPE 

INT signal is provided so that a high-speed paper tape reader may replace the Flexible Disc Unit. 
Normally only the FLG signal is used. 

Baud Rate and Timer Logic 
The Baud Rate and Timer Logic will be discussed in the following topics: 

• 10 MHz Oscillator 

• Divider Network 

• UART Clock and Number of Stop Bits 

• Interrupt Timer Logic 
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10 MHz OSCILLATOR <§> ~ 
A crystal-controlled oscillator identical to that used in the 2650 Clock logic is used for the baud 

rate clock and interval timer generators. The 10 MHz output of the oscillator is buffered onto the 

system bus as SYS CLK (System Clock). 

DIVIDER NETWORK <§> 00 
The 38.4 kHz system 1/0 clock is provided by a circuit that divides the 10 MHz oscillator output by 

260 (see Fig. 3-2). 

The UART (schematic 1 C, center) requires clock frequencies of 16 times the available baud rates. 

The 38.4 kHz output is the clock frequency for 2400 baud. The 38.4 kHz output is further divided 

by a series of divide-by-two circuits to provide clocks for 1200, 600, 300, and 150 baud. The clock 

for 1200 baud is also input to a divide-by-11 circuit, to provide the clock for 110 baud. The clock 

for 150 baud (2.4 kHz) is divided down by 24 to a 10 ms interval timer clock. The 10 ms interval 

timer clock is further divided down to a 100 ms interval timer clock. Both the 10 ms and the 

100 ms interval timer clocks are jumper-selectable. Figure 3-2 shows the Baud Rate Clock 

Divider chain. 

9.984 
MHz 

Crystal 
Osc. 

7£1][1i]filllil][l£ill£2illllii]illllii]IJl]l]l]l]illllii]illllii]lfili]llJJ> 9.984 MHz £i System Clock 

-7130 

38.4 kHz -------------..... r·--... -~ ,,0 Clock 

----~ 2400 Baud 

'-----+------4. 300 Baud 

.___------+-------"- 600 Baud 

------------+-------.. 1200 Baud 

--------- 110 Baud 

100 msec 

2711-11 

Fig. 3-2. Baud Rate Clock Divider. 
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UART CLOCK AND NUMBER OF STOP BITS ~ HI] 
The receive and transmit portions of the Universal Asynchronous Receiver /Transmitter (UARn 
are clocked by the UART CLOCK line from U1160 of the UART Clock circuitry. The UART CLOCK 

line operates the UART at various baud rates. 

The outputs from the Divider Network (schematic 1 E, center) are fed to the UART CLOCK 

multiplexer(U1160). Refer to Fig. 3-2 for a list of outputs from the divider network. The frequency 
selected as UART CLOCK is determined by the Baud Rate Thumbwheel Switch (S1141 ). The 
outputs of S 1141 control the multiplexer to generate the desired frequency. A truth table for the 
thumbwheel switch (S1141) is shown on schematic 1 E. Table 3-7 shows the baud rate for each 
switch position. 

In addition to selecting the baud rate, the thumbwheel switch (S1141) is used to determine the 
number of stop bits used by the UART. Outputs from the switch are applied to a gating circuit 
(U1150A, U11508) to determine the number of stop bits used. The circuit also determines the 
use of parity bits by the UART at different baud rates. Table 3-7 shows the number of stop bits and 
the use of parity for each available baud rate. 

Table 3-7 
BAUD RATE THUMBWHEEL SWITCH SELECTION 

AND FORMAT 

Thumbwheel Baud 
Position Rate START Data Format STOP 

9 110 Is fol1 l21314151s1Pjs'sl 

8 110 Is lo I 1 I 2 I 3 I 4 I 5 Is I 1Is
1 

s L 
7 1 i::.n le I " I 1 1.,1,,1 ... 1~1Q Io I c I 

IVV I'"' Iv I I I "'" I"" I.,. I"" I v I' I..., L__ 

6 300 same as 150 

5 600 same as 150 

4 1200 same as 150 

3 2400 same as 150 
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INTERRUPT TIMER LOGIC <8:> EfB 
The Interrupt Timer Logic allows the 2650 to be controlled by a jumper-selectable 100 ms or 
10 ms interval timer. The Interrupt Timer consists of two up-down counters(U5130, U5120). The 

counters divide the baud rate clock into 100 Hz and 10 Hz signals. See Fig. 3-2. On the low-to­
high transition ofthe interval timer output(TIME INT), the Timer Interrupt Flip-Flop is clocked and 

the 2650 is interrupted. 

Program Memory Bank Select Logic ~ ~ 
The Program Memory Bank Select Logic allows the 2650 to access Program Memory. The 

System Processor accesses Program Memory by bank switching one 16K block of Program 
Memory (of a possible four 16K blocks) into the System Memory 16K-32K address space. The 

16K block is specified by two control bits in a system 1/0 command. 

Table 3-8 shows the control bit positions in the data byte that is placed on the data bus during a 

2650 'write' operation to port EE. When 1/0 port EE is written to, the Write Decoder (schematic 

1 C, center) outputs a signal called BNK. 

The 2650 address bit 14 (ADR 14) output controls the system address bus lines A 14andA15 

(U3060A, U3060B), and also becomes the System/Program Memory Select line(CMEM). When 

the system address is 16K or above, ADA 14 is high and enables the latched control bits onto 

system address bus lines A 14andA15. Program Memory is also enabled by the CMEM output. If 

ADR 14 is low, System Memory is enabled: address bus Ii nes A 14andA15 are forced high, thus 

addressing the first 16K block of System Memory. 

Write 

REV A OCT 1979 

Table 3-8. 

TIMER INTERRUPT AND PROGRAM MEMORY 
BANK SWITCH 1/0 PORTS 

7 6 5 4 3 

EC 
Timer Not Used 
Interrupt 

EE 
Program Memory Not Used 
Bank Switch 

2 0 

DBO 

081 DBO 
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Section 4 

16K DYNAMIC RAM MODULE 

INTRODUCTION 
The 16K Dynamic RAM module is used as Program Memory for the 8001 and 8002AµProcessor 

Labs, and as System Memory for the 8002A µProcessor Lab. The 16K Dynamic RAM module 

contains 16K X 8-bit words of memory, with a ninth bit used for parity. The 16K Dynamic RAM 

module can be configured for use with 16-bit microprocessors. 

This section describes the following functions of the 16K Dynamic RAM module: 

• 16K RAM Configuration 

• RAM Memory 

• Bootstrap PROM 

• Data and Parity Control 

• Address Control 

• Configuration Logic 

• Byte/Word Control 

• Refresh Request Logic 

• Operation Control and Timing 

CIRCUIT DESCRIPTION 

Refer to the 16K Dynamic RAM schematics while reading this text. 

16K RAM Configuration ~ 1iB3 
The 16K Dynamic RAM module is configured for use in System or Program memory, and for 

8-bit oriented processors (byte mode) or 16-bit oriented processors (word mode), through the use 

of four switches and four jumpers. The functions and uses of these switches and jumpers are 

given in Tables 4-1 and 4-2. 

NOTE 

Reliability is reduced if 8002A µProcessor Lab Program Memory modules are reconfigured 
for System Memory Operation, or vice-versa. Reliability will also be reduced with the 8001 or 
8002A if Program Memory is made up of both High-Speed and 16K Dynamic RAM modules. 
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Switch 
Number 

S4163-1 

S4163-2 

S4163-3 

J11,J12 

S4163-4 
J9 J10 

Table 4-1 
SWITCH AND JUMPER POSITIONS AND FUNCTIONS 

Switch Switch 
Name Function 

A 14 When this switch is ON, the module will respond to memory 
addresses in which A 14 = 1, provided all other selection conditions 
are met. 

A15 When this switch is ON, the module will respond to memory 
addresses in which A 15 = 1, provided all other selection conditions 
are met. 

Sys/Prog Setting this switch to the ON position configures the module for 
Program Memory. Setting this switch to the OFF position configures 
the module for System Memory operation. Note that for System 
Memory, jumper J11 must be added and J12 deleted; for Program 
Memory, jumper J12 must be added and J11 deleted. 

HI/LO To configure the module for byte-oriented processors, jumper J10 is 
installed and J9 is deleted. For use with work-oriented processors, J9 
is installed and J10 is deleted. J10 allows the module to work as part 
of the memory pair required for word-oriented operation. 

Switch 54153-4 is used only when a pair of memory modules is set for 
16-bit word mode operation. If the switch is OFF, the module accepts 
bits 00-07 of the 1 6-bit data bus. 

Setting this switch ON configures the module to serve as bits· 

08-015 of a 16-bit data bus, when memory modules are used in pair 
for 16-bit word mode operation. 

Table 4-2 
MODULE ADDRESS SWITCHES 

Program 
Memory 
Module 

A 

B 

c 

D 

Memory 
Address 

0000-
3FFF 

4000-
7FFF 

8000-
BFFF 

COOO­
FFFF 

Switches 

A15 

OFF 

OFF 

ON 

ON 

A14 

OFF 

ON 

OFF 

ON 
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RAM Memory ~ fm 
The data storage of the 16K Dynamic RAM module is accomplished by a RAM array capable of 
storing 16,384 9-bit words; the ninth data bit is the parity bit. The memory is physically arranged 
in four rows of 4K X 1 dynamic RAM devices, with nine devices to each row. Each of the four 
rows is enabled by a Chip Enabie input (CE1-CE4) from the Address Control circuitry(schematic 
28, top). Twelve address lines (A0-A 11) access the RAMs. 

On each of the 22-pin RAM devices, address lines A0-A5 access the 64 internal rows; lines 
A6-A 11 address the 64columns. To write, read, or refresh a row of devices, the respective Chip 
Enable signal (CE1, CE2, CE3, or CE4) is applied to the CE Clock input of each RAM device in that 
row. 

Bootstrap PROM ~ EB;J 
The 16K Dynamic RAM module has the capacity to contain 256 bytes of PROM (Programmable 
Read Only Memory). When the module is used for 8002A System Memory, a 1702A PROM 

device is inserted in socket U6010. The PROM overrides the first 256 bytes of RAM address 
space, and is enabled when the System/Program switch (S4163-3, schematic 2A, lower left) is 
in the System position. (See Table 4-1.) The PROM contains the bootstrap routine to load 
TEKDOS from flexible disc into System Memory and to initialize the µProcessor Lab system at 
power-up or system reset. The PROM is used only for 8002A System Memory. 

For 8002A System Memory modules, the PROM Address Decoder (U2100, schematic 28, left) 
decodes PROM ADR to operate the PROM memory. PROM ADR is produced when AS-A 15 and 

CMEM SW are all low. 

Address lines to the PROM (A0-A7) are run directly from the system address bus, through the 
PROM address buffers(U6030and U6040), to the PROM (U6010). These lines are separate from 
the RAM address lines (AD0-AD11 ), which go through the Address Control circuitry. PROM 
address lines are designed this way to allow refresh addressing of the RAM while the PROM is 

being accessed. The RAM may be refreshed at this time because Chip Enable (CE) is not in use. 

When this module is used as System Memory, data from the Bootstrap PROM is read through the 
data output registers. The PROM Access one-shot multi-vibrator (U3170A, System Request 
Logic, schematic 2A, center) controls Read Strobe (RDSTR) to clock the data registers. 

Data and Parity Control ~ 1:8 
Data to and from the 16K Dynamic RAM module is routed and checked for parity by the Data and 
Parity Control circuitry. 
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DATA WRITE 

The memory module receives data lines D0-D15 from the system data bus (labeled P1 on 
schematic 2C). These lines are received and buffered by tristate transceivers U4120 and U5120 

(for lines D0-D7) and U4130and U5130(for D8-D15). Only lines D0-D7 are used with byte­

oriented emulator processors. D8-D15 are used when two memory modules are used in pair for 
16-bit word-oriented emulator processors. 

In word (16-bit) mode, one module is designated as the low-byte module (bits D0-D7), and the 

other as the high-byte module(bits D8-D15). In byte mode, or for the low byte of word mode, the 

buffers for D0-D7 are enabled by the Write Low signal (WH) to receive data from the data bus. 
The buffers for 08-D 15 are enabled to write data by Write High (WH). 

Data from the bus is stored in the data registers (U4110 and 5110). It is then clocked by Write 
Data Strobe (WDSTR) to the Data In (DIN) inputs of the RAMs. When the RAM receives Write 

Enable (WE) signal (from the Timing Generator on schematic 2A), the data is written into the 

selected memory address. As data leaves the registers, even parity is generated by the parity 
generator (U3110, schematic 2C, upper left) and is stored in the ninth bit (parity) of the selected 

row of RAM. The parity RAMs are U1080, U2080, U3080, and U4080. 

DATA READ 

Data is read out of memory when the desired row of RAM is enabled. When the array is 

addressed, the selected data is read into the output registers (U4140 and U5140, schematic 2C, 
right). Upon receipt of Read Data Strobe (RDSTR from schematic 2A, right), data is latched from 

the output registers to the four data bus buffers (U4120, U5120, U4130, and U5130, schematic 

2C, left). The data is put on the data bus either through data lines D0-D7 (low byte or lines 
D8-D15 (high byte). If the module is configured for byte mode operation or low byte of word 

mode, Read Low (RL from Byte/Word Control on schematic 2A) enables the buffers for lines 
D0-D7 (U4120 and U5120). Read High (RH) causes data to be placed on the bus through lines 
D8-D15 (U4130 and U5130) when the module is configured for the high byte of word mode. 

When data is read out of the data output registers (U4140 and U5140), its validity is checked by 

the parity checker (U3140, schematic 2C, right). Even parity denotes valid data. When parity is 
found to be odd, an error signal is sent from the parity checker to the parity error detector (U2110 
schematic 2C, lower right). If there is a parity error, the error detector (U2110) issues a parity 

interrupt (PARITY INT) signal when the detector is clocked by Parity Strobe (PARITY STR from the 

Timing Generator, schematic 2A). Parity interrupt signals are received by interrupt decode 

circuitry (U4170, U5170, schematic 2C, bottom), which sends a Master Interrupt 1 in System 

Memory operation, or a Master Interrupt 3 in Program Memory operation. The PARITY INT flip­
flop is reset when the proper 1/0 vector (address 0002 or 0006) appears on the data bus during a 

Master Interrupt Acknowledge (INT ACK). The 1/0 decoder output(U3120) and RESET combine to 
reset the parity error detector ( U2110). 
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Address Control ~ 1:1:1•1 
The Address Control circuitry controls address lines A0-A 15 to accomplish module selection 

and byte/word shifting, and provides refresh cycle addresses for the 16K Dynamic RAM module. 
Chip Enable lines CE1-CE4 are generated with this circuitry. 

8-BIT OPERATION 

In byte mode operation, address lines A0-A 15 have the following functions: 

A 14andA15 selectthe module. (Up to four Program Memory modules may be present 

in the µProcessor Lab.) 

A12 and A13 select one of the four 4K X 9-bit rows of RAM on the specified module. 

A0 and A11 select addresses within the specified 4K X 9-bit row. 

Address lines A 14andA15 are sent to a multiplexer (U5100). The multiplexer output is used for 

module selection in the Module Configuration Logic (schematic 2A, left center). 

Address lines A 12andA13 are output from a multiplexer(U1090) as N1 and N2, and are sent to a 

decode and driver circuit (U1100, U1120, and U1110) which provides the four Chip Enable 

signals (CE1-CE4). 

For normal byte mode operation, address lines A0-A 11 are taken from the bus to the address 

inputs of the RAMs. 

16-BIT OPERATION 

When a 16-bit word-oriented emulator processor is used, two Program Memory modules are 
required. One module of the pair is configured to store the lower eight bits of the 16-bit word (low 

byte). The other module is configured to store the upper eight bits (high byte). 

The modules are configured as high or low byte by switch S4163-4 of each module (as explained 
in Table 4-1 ). The address linesforword mode operation arethe same as for byte mode operation. 

Table 4-3 shows module addressing in word mode. 

If memory has been configured for 16-bit word operation, and is then accessed by an 8-bit byte­

oriented processor, the modules of the word pair are addressed in alternating fashion (see Table 

4-3). Both modules access only the low data byte. Alternation between modules of the word pair 

is designated by a HI/LO bit enabling either the high-byte module or the low-byte module. For 
byte-oriented access of a word pair, A0 is used as the HI/LO bit instead of being used as an 

address bit. To use A0 as the HI/LO bit, all address lines must be shifted down. The shift is 
performed by the address multiplexers (U1090, U2090, U3090, U4090, and U5090). The shift 

occurs when the address multiplexer receives the signal combination (WO ACCESS+ 

WDMEM) · RUN at U2140. A 1 becomes AD0 (A0), A2 becomes AD1 (A 1 ), etc. A0 becomes the 

HI/LO bit, alternating the addressing between modules. During a front panel access, no address 
line shift takes place; A 15, rather than A0, is used for high/low byte selection. 
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Table 4-3 

MODULE ADDRESSING IN WORD MODE 

16-Bit Emulator Processor 8-Bit Emulator Processor 

Data Data 

LO Module & HI Module LO Module HI Module 

0 15 0 7 8(0) 15(7) 

0000 0000 0001 

A 0001 0002 0003 
D 
D 0002 0004 0005 
R 
E 0003 0006 0007 
s 
s 0004 0008 0009 

0005 OOOA 0008 

SIX-BIT REFRESH ADDRESS MULTIPLEXER ~ Bi!;] 
The RAMs must be refreshed sufficiently often to keep stored data valid. One row address of each 
individual RAM device must be refreshed every 31.25µs; all six row addresses must be refreshed 
within a 2 ms period. The Refresh Request logic insures that sufficient refresh cycles occur. A 
six-bit refresh multiplexer, consisting of U3090, U4090, and U5090, accesses the six row 
addresses ofthe RAM devices to refresh them. During the refresh cycle, normal address lines to 
the RAMs are inhibited. Figure 4-i shows Refresh timing relationships. 

Refresh Request Logic ~ 8!B 
When refresh begins, REF OP (from Refresh Request Logic, schematic 2A) strobes U1090 and 
U2090; this inhibits addresses A6-A 11. The six-bit Refresh Address Multiplexer (schematic 28) 
is shifted by SYS OP to provide addresses from the Refresh Address Counter (U3100 and U4100). 
The refresh counter increments after each refresh cycle to assure that all rows have been 

addressed within a 2 ms period. All four Chip Enable lines, CE1-CE4, are activated when the 
Chip Enable driver (U1110) is reset by SYS OP. 

SYSTEM MODE REFRESH REQUEST 

Every 26µs, the 1/0 CLOCK rising edgeciocksthe Refresh Pending fiip-fiop(U3160B). ihefaiiing 
edge of 1/0 CLOCK triggers the 20 µs Refresh one-shot multivibrator (U3170). The falling edge of 
the following OPREQcausesthe Refresh Request flip-flop (U3160A)to issue the refresh request 
to the Operation Control logic. When the present memory cycle is finished, the Operation Control 
flip-flop (U2170A) is clocked, issuing REF OP to activate RAM refresh. If OPREQ does not occur 
within 20 µs of the 1/0 CLOCK, the 20 µs one-shot will unconditionally cause a refresh request 
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.... 1 .. ------------25µsec ~~ ~ 
l/OClock lJr--------------------------"""' LJ 

Ref I 
Pending FF 

20 µsec O.S. 

RFSH NW 

Refresh Request FF_.., ______ ....... _ 

Operation FF_..., ______ .....,.. __ 

Pulse FF 

l BUSY(OP!NH)-+------------
1 

I 
'Chip Enable (CE)_.., __________ .,, 

*If no RFSH NW falling edge REF REQ set on trailing edge of 20 µsec 
one shot. 

Fig. 4-1. 16K Dynamic RAM Refresh Operation. 

PROGRAM MODE REFRESH REQUEST 

2711-12 

For Program Memory modules, the rising edge of 1/0 CLOCK sets the Refresh Pending flip-flop 

(U31608), and the falling edge of 1/0 CLOCK triggers the 20 µs Refresh one-shot multivibrator 

(U3170). For Program Memory, jumper Jl 1 is disconnected from the refresh request flip-flop 

(U3160A) and jumper J12 is connected to the clock input (see Table 4-1 ). J12 allows RFSH NW 

(Refresh Now) to clock the refresh request flip-flop. RFSH NW is a signal from the emulator 

processor, indicating that the processor will not need the bus and that there is time for a refresh 
cycle. When RFSH NW occurs, a refresh request is sent to the Operation Control circuitry. As 

soon as the present memory cycle is finished, the Operation Control logic clocks the Operation 
Control flip-flop (U2170A), causing REF OP to activate chip refresh. If RFSH NW does not occur 

within 20µs of 1/0 CLOCK, the 20µs one-shot will unconditionally cause a refresh request. The 

refresh will begin as soon as the present memory cycle is completed. Refresh is not seen by the 
emulator or by the System Processor. 
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Operation Control and Timing Generator ~ I 1:1:1 
The Operation Control circuitry receives system access requests and refresh requests, resolves 
contention between these requests, and generates all timing signals for write, read, and refresh 
operations. 

Operation Control receives system and refresh requests through U2160. Because of the 
importance of refresh, a refresh request has priority over a system request, and therefore 
controls the state of the operation control flip-flop (U2170). 

Read, Write, and Refresh timing signals are created by the Timing Generator circuitry. When the 
Operation Control logic accepts a system or refresh request, it sets the AD STR flip-flop (U 1160); 
this sends a low-going signal down the 200 ns delay line (DL 1140). At the end of the 200 ns 
delay, the low-going signal resets the AD STR flip-flop, and a positive-going signal is sent down 
the delay line. In this way, the 400 ns required for the memory cycle is derived. Thetiming pulses 
for Read, Write, and Refresh operations are taken from taps along the delay line, through logic 

gates, and through a multiplexer(U2130)which provides the required timing. The Write flip-flop 
(U2170B) controls the multiplexer to provide either Write or Read timing. During refresh, timing 
signals are inhibited by applying REF OP to the gating input of the multiplexer. 

The following paragraphs explain the activities of the Operation Control logic in Read, Write, and 
Refresh modes. 

READ 

Figure 4-2 shows the memory Read timing relationships. 

When the module is selected, a System Pending signal will be produced when the next OPREQ 
clocks the System Pending flip-flop (U2150B). System Pending allows HOLD to be produced. 

The System Pending flip-flop (U2150) directly resets the System Request flip-flop (U2110). 
U2i iO immediateiy issues a System Request signal to the Operation Control !ogle. Ur.less a 
refresh is pending, the system request is gated through to clock the Write (U2170B) and 
Operation (REF OP, U2170A)flip-flops. Bus line R/W instructs the Write flip-floptosetthetiming 
multiplexer (U2130) to select Read operation outputs when clocked. The system request also sets 
the AD STR flip-flop (U1160). After an 80 ns delay, the Chip Enable flip-flop (U2150A) is clocked 
to output CE for 240 ns. Memory data is sampled (RDSTR) and HOLD is reset 220 ns into the 
cycle; this tells the system that data is valid. 
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Module Selected 

OPREQ 

Sys Pending FF (HOLD) ---

Operation FF 
(REF OP) ~---11------------------------+-~ 

tooe--200ns--••~I 
Pulse FF ---- .-------------+---
(AD STR) 

Busy (OPINH) -----

Chip Enable (CE) ____ _, j ...... •------240 ns --....... •.-cl -------+----
Read Data Strobe (RDSTR) 

•----220 ns ., , 

Parity Strobe (PAR STR) ------ -------+-----

Data Out 

2711-13 

Fig. 4-2. 16K Dynamic RAM Memory Read Operation. 

WRITE 

Figure 4-3 shows the memory Write timing relationships. 

In the Write mode, OPREQ clocks the System Pending flip-flop (U2150B); this allows HOLD to be 

generated. Although the Write command is on the bus (R/W), no system request is issued until 

WRP is received, indicating valid data. When WRP is received, the System Request flip-flop 
(U2110) ;s set, productng a system request. The system request wHf dock the Write and 

Operation (REF OP) flip-flops. Bus line R/W provides the conditions for the Write flip-flop 

(U2170B) to output a Write signal. The Write signal from the Write flip-flop will instruct the 
timing multiplexer to select the VVrite operation outputs. 

System Request also sets the AD STR flip-flop (U1160), thus starting the timing sequence. Chip 
Enable is generated and data is sampied (WD STR) 40 ns into the cycle. Write Enable is generated 

80 ns into the cycle. Because the write data is stored and the memory chips store the address, the 
HOLD signal is ieset early in the cycle, allowing the processoi to proceed. 
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Module Selected 

Sys P~ding FF~:~~: =1--------....._ _______ _ 
50 ns Minimum 

System Request FF ------

Operation FF 
(REF OP) ------+-o~-------------

Pulse FF 
(AD STR) 

BUSY (OPINH) ------+--

Chip Enable (CE) -------

.... , .. .,_ __ 240 ns ___ .. .,,_, 

20 ns I ,.. ~ I 100 ns 

Data in 111r1t1rm1:::t:rn1r:1:tr~-mt""'::r""":::1-:1:-tt"""r::-:::1-rm"""mr"""rr-:::1""'11"""n:"""mt-t:::""'::1:"""rm"""rr"""11""'11"""mr"""rr-rm""'tt"""tm"""rt"""tm"""11"""1r-ttr 

Write Data Strobe (WDSTR) --------

Write Enable (WE) 

2711-14 

Fig. 4-3. 16K Dynamic RAM Memory Write Operation. 

REFRESH OPERATION 

Refer back to Fig. 4-1 for the memory Refresh timing relationships. 

A refresh cycle begins when the 1/0 CLOCK leading edge triggers the 20 µs Refresh one-shot 
multivibrator (U3170). The Refresh Pending flip-flop (U31608) is clocked by the trailing edge of 

1/0 CLOCK, thus generating Refresh Pending. The next RFSH NW (OPREQ for System Memory 

modules) will clock the Refresh Request flip-flop (U3160A) to produce a refresh request to the 
operation control. If RFSH NW (Program Memory) or OPREQ (System Memory) does not occur 

within 20 µs, the 20 µs one-shot (U3170) will unconditionally set a Refresh Request. The 20 µs 
one-shot insures that a refresh cycle occurs every 26 µs. As soon as the memory completes its 

present cycle, the refresh request will set the AD STR flip-flop (U1160), and clock the Operation 

Control flip-flop (REF OP, U2170A)to output a REF OP. REF OP will inhibit thetiming multiplexer 
(U2130 in the Timing Generator, schematic 2A, right), assuring that no Read or Write timing 
-=---'- ___ :11 L- ___ .... ___ ..... _J ___ : ______ .L, ____ ._ nr-r- r\n _, ______ : ... _L __ .... .__ A .JJ ____ /" __ _.._ __ , ..__ .... ._ ____ L_ ____ ,_ 
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address mode and enables all four CE lines. At 320 ns into the 400 ns cycle, the Operation 

Control (REF OP, U2170A) and Refresh Request (U3160A) flip-flops are reset to allow address 
set-up time for a system request. 

Configuration Logic ~ 1:1 I I 
Module Configuration logic designates the standard 16K Dynamic RAM module as either System 

or Program Memory. in Program Memory mode, ivioduie Configuration logic additionally 

designates the module address and detects module addressing from the emulator or from the 

System Processor. 

The module is selected as either System or Program Memory by setting two jumpers (J11, J12) 
and one switch (S4163-3). The two jumpers, J11 and J12, select the clock(OPREQ or RFSH NW) 

for the Refresh Request flip-flop. (See Table 4-1.) 

When the System/Program switch (S4163-3) is in the System position (open), the Bootstrap 

PROM circuit is enabled. The PROM Access one-shot (U3170), triggered by OPREQ, is activated 

by the System/Program switch to produce PROM CS. 

In Program Memory, up to four memory modules may be used. Each module is given an individual 

address by the programming switches S4163-1 and S4163-2. S4163-1 and S4163-2allowA14 
and A 15 to control the enabling of the four memory modules. (See Tables 4-1 and 

4-2). 

Byte/Word Control ~ j•l• J•I 
Byte/Word Control circuitry is used to configure the modules for either byte-oriented or word-

oriented emulator processors. Byte/Vv'ord Contrnl circuitry controls the addrnss line shift, data 

line selection, and HI/LO byte module selection. 

To set up the module for word-oriented emulators, jumper J9 is installed. The HI/LO switch 

(S4163-4) designates the module as high or low byte of word pair. 

Data bus buffers are selected and enabled by the data buffer control (U1120B). When bus line 
WD ACCESS goes low, signalling access by a word-oriented emulator, the high-byte module data 

bus buffers(DB-015)will be enabled byWH or RH, depending on whether bus line R/Wsignals 

a Read or Write operation. The low-byte module data bus buffers(D0-07) are enabled byWH or 

RL. These enabling signals arethe inverted result of the data buffer control (U1120) outputs WH, 

RH, and RL. 

System bus line R/W enables the data bus control to output either Read enables or Write 

enables. In word mode, WO ACCESS and the HI/LO switch determine if the control will enable 

high or low byte buffers. Only RL and WH are generated for byte mode operation. RH and WH are 
generated only during word mode to enable the high-byte buffers. During some operations, both 

the read and write buffers will be enabled at the same time. 
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In word mode, when a word pair is accessed by a byte-oriented emulator, WO ACCESS will not be 

present, indicating byte access. Only one module of the word pair will be accessed at a time, in 

alternating fashion as shown in Table 4-3. 

9900 WORD MODE HARDWARE MODIFICATION 

This hardware modification is only to be performed on those memory modules to be used in word 

mode with the 9900 Emulator Processor. Once the modules have been modified, byte-oriented 

processors can still be used, provided both memory modules are used together. In that case, the 
modified modules are accessed by reading from or writing to each one alternately. 

Refer to Fig. 4-4 for the locations of the following runs. 

Modification Procedure: 

1. Cut runs to pins 1 and 2 of U5150. 

2. Cut run to pin 12 of U4170. 

3. Cut jumper J10 (located between U5150 and U5160). 

4. Connect jumper between pins 2 and 4 of U5150. 

5. Connect jumper between pin 1 of U5150 and pin P1-80. 

6. Connect jumper between pin 3 of U5150 and pin 12 of U4170. 
7. Connect a 560-ohm resistor between pins 3 and 14 of U5150. 
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Fig. 4-4. Program Memory-9900 Word Mode Modification. 
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Section 5 

SYSTEM COMMUNICATIONS 

INTRODUCTION 

The System Communications module provides two services to the 8001 /8002A µProcessor 
Labs: external RS-232-C 1/0 communications, and Memory Mapping. 

Three external 1/0 ports are controlled by the System Communications module. Each 1/0 port is 
connected to an RS-232-C compatible connector on the rear panel of the µProcessor Lab. Each 

port also has a specific device assignment. Table 5-1 shows a list of the connectors and their 

assignments. For a more complete description of the RS-232-C connectors, see the 
8001 /8002A µProcessor Lab Installation Guide. 

Table 5-1 

JACK AND DEVICE ASSIGNMENTS 

I ,.k lnpu-t I 011-tp11-t I ... a ..... 
I 

... __ ,, -· 
Device Description I Number Device Device 

I 

J101 REMI* REMO* Communications Modem 

J102 --- LPT1* Line Printer 

J103 PPTR* PPTP* Paper Tape Reader/Punch 

*Software device name. 

Memory mapping allows the user to define active address space as being either in Program 
Memory (within the µProcessor Lab), or prototype memory, or some combination of the two. 

For our discussion, the System Communications module can be divided into three functional 
elements: 

• System 1/0 functions 

• External 1/0 functions 

• Memory Mapping functions 

Refer to the schematic diagrams at the back of this manual while reading the following text. 

SYSTEM 1/0 FUNCTIONS 
Recall that each module in the µProcessor Lab is controlled by the System Processor module. The 
System 1/0 functions allow the System Processor to control the operation of the System 
Communications moduie. 
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The following circuitry is involved in the System 1/0 functions: 

• 1/0 Decoder Logic 

• Address Bus Buffer 

• Control Bus Buffer 

1/0 Decoder Logic ~ !lB 
The 1/0 Decoder logic allows the System Communications module to be accessed through its 
system 1/0 ports by the System Processor module. The System Communications module is 

assigned 110 addresses FO-FF, although only F9-FF are used. See Tables 5-2 and 5-3. 

Inputs 

Outputs 
WRP 

--Select x 
0 

Emulator 
Run x 
1 

WRP 0 
1 

RIW 
0/1 

x 

Table 5-2 

1/0 DECODER ENABLE CHART 

System System 
Control Bus Lines Address Bus Lines 

1/0 Decoder Logic Enabling Inputs 

--
RJW 

MSTR 
M/10 OPREO RUN 

x 0 1 0 

x 1 0 x 

x x x x 

1/0 x x x 

--·-

-
A13 A7 

0 0 

x x 

x x 

x x 

As AS 

0 

x 

x 

x 

x: don't care 
1: high 
0: low 

1 

x 

x 

x 

A4 

1 

x 

x 

x 

The logic shown for the 
outputs is the enable state 

The 1/0 Decoder is basically a large AND gate(see schematic 3A, left center). When all the inputs 

of U3040 are high, the output goes low, indicating that the System Communications module has 
been selected by the System Processor for operation. 

All the inputs to U3040 are constantly enabled from the pProcessor Lab bus. A4-A 7 indicate the 

1/0 address range being selected (F9-FF) by the System Processor. A 13 is another address 
range indicator generated by the System Processor. The control lines (OPERQ, M/10, and MSTR 

RUN) allow the System Communications module to be sure that the System Processor is running, 
and performing an 1/0 operation. 
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When low, the SELECT output of U3040indicatesthatthe System Communications module has 

been activated by the System Processor. SELECT is used in both the External 1/0 functions and 

the Memory Mapping functions of the System Communications module. The Memory Mapping 

functions are explained later in this section. 

When high, the output of U2060inthe 1/0 Decoder logic indicates that an 1/0 operation is not in 

progress and that the Memory Mapping function can be used by an emulator prncessor. 

Table 5-3 

1/0 DECODER LOGIC 

1/0 PORT ENABLE LOWER ORDER ADDRESS BITS 

1/0 
Output AO 

- -
Address Function A1 A2 A3 

FA,FB 
PS1 Modem 

0 1 0 I 0 ACIA x 

I Line 1 
I FC,FD I PS2 I Printer x I 1 I 0 I 0 I 
I 0 I ACIA I I I I I 

I I I ! 
~ ~ 1 

r I 
Paper 

I l I 

I I I I I - Tape i 
I FE,FF PS3 

I Reader/ I x I 0 0 I 0 I 0 Punch 
ACIA 

F9 
MEM MAP Memory 0 1 1 0 0 Man 

u 

Address Bus Buffers ~fill 
The Address Bus Buffers (U4040, U3050) control the admission of address Ii nes A6-A 15 from 

the µProcessor Lab address bus to the System Communications module internal address bus. 
A6, A7, and A 13 are constantly enabled. A8-A 12, A 14, and A 15 are enabled only when the 

System Communications module is performing a Memory Mapping function. Memory Mapping 
is discussed in detail later in this section. 

Control Bus Buffers ~ ~ 
The Control Bus Buffers (U4070 and U4080) are constantly enabled. Their outputs are used in 

boih ihe i/O Decoder iogic and the Memory Mapping Controi iogic. 
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EXTERNAL 1/0 FUNCTIONS 
The External 1/0 functions control information flow between the System Communication 
module's three external 1/0 ports and the rest of the µProcessor Lab. Basically, external 1/0 
communications are handled by three Asynchronous Communication Interface Adapter (ACIA) 
devices and their control logic. For this discussion, the External 1/0 functions will be divided into 

these major segments: 

• 1/0 Port Decoder 

• Bidirectional Bus Control Logic 

• Bidirectional Bus Drivers 

• Baud Rate Logic 

• Baud Select Logic 

e ACIAs 

e ACIA Read/Write Clock 

1/0 Port Decoder ~ ~ 
U2040 within the 1/0 Port Decoder logic is used in conjunction with the Memory Map Control 
logic (schematic 3A, center). Recall that when the System Processor accesses internal 1/0 
addresses FO-FF (see Table 5-2), the 1/0 Decoder logic (U3040, schematic 3A) asserts the 
SELECT line. If the Internal 1/0 address accessed is F9, U2040comes into use. F9 is the internal 

1/0 address that indicates a Memory Map operation. AO-A3 are constantly enabled from the 
µProcessor Lab bus. When the bit pattern of AO-A3 indicates a hexadecimal 9, U2040 
generates the MEM MAP signal. MEM MAP is used in combination with SELECT to enable the 

Memory Mapping function. Table 5-2 illustrates the bit pattern for an access to F9 through FF. 

U2030 is a BCD-to-decimal converter. Its function is to select one of the ACIA devices for 
operation. Depending upon the bit pattern of A 1-A3, either PS 1, PS2, or PS3 will be asserted, 

enabling the port 1 ACIA (U2100), the port 2 ACIA (U2120), or the port 3 ACIA (U2130). 

U2030 and U3060 detect any access to ports FA-FF. As can be seen in Table 5-2, each ACIA 
device has its own set of internal 1/0 addresses. Any 1/0 access to ports FA-FF will result in one 

of the three ACiAs being enabied. 

To summarize, the 1/0 Port Decoder tells the rest of the System Communications module when 

one of the ACIAs is being accessed by the System Processor or when Memory Mapping 

operations have been selected. 

Bidirectional Bus Control Logic ~ 00 
The Bidirectional Bus Control logic directs data either from the µProcessor Lab data bus to the 
ACIAs, or vice versa. The NORed combination of PS1-PS3 and MEM MAP at U2040 indicates 

that one of the external 1/0 ports is being accessed. The output of U2040 is connected to U2070. 

VVhen the System Communications module is selected (SELECT is low), and the external 1/0 
ports are being enabled (the output of U2040 is low), the system R/W line controls the direction 
of data flow through U4050 and U4060(the Bidirectional Bus Drivers). When R/W is low, data is 

transferred from the ACIAs to the system data bus. When R/W is high, data is transferred from 
the system data bus to the ACIAs. 
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Bidirectional Bus Drivers 
The Bidirectional Bus Drivers{U4050, U4060) control the data flow to and from the ACIAs. Active 

control is provided by the Bidirectional Bus Control logic (see the preceding discussion). 

Baud Rate Logic ~ ~ 
The baud rate clocks for the AC!A devices are supplied by the Baud Rate Logic. The Baud Rate 

Logic can supply the following baud rates to the ACIAs: 

2400 baud 

1200 baud 

600 baud 

300 baud 

110 baud 

The Baud Rate Logic is basically a clock divider with five different frequency taps. The ACIA 

devices on the System Communications module require that the receive and transmit input 

frequencies(at pins 3 and 4) be 16times the actual baud frequencies. For example, to produce a 

baud rate of 2400 baud, the input clock frequency must be 16 times that value, or 38.4 kHz 

(16 X 2400 = 38,400). A simplified block diagram is shown in Fig. 5-1. 

4800 x 16 = 76.8 kHz 
10 MHz - 7130 -

72 

74 

78 

716 

711 ---

Fig. 5-1. Baud Rate Logic. 

Bau 

--
-
---

-=--

d Rate x 16 

2400 x 16 

1200 x 16 

600 x 16 

300 x 16 

110 x 16 

2711-19 

The source ofthe baud clock is the 10 MHz System Clock(SYS CLK)from theµProcessor Lab bus. 

The 10 MHz clock isfedto a divide-by-130 network(U4110, U4120)to produce a 76.8 kHz clock. 

The 76.8 kHz clock happens to be 16times the 2400 baud rate, and therefore is used as the 2400 

baud clock. 

The 76.8 kHz clock is also fed to an up-down counter (U3130). The up-down counter provides all 
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the baud clock frequencies, except the 110 baud clock. The 110 baud clock ( 1. 76 kHz) is produced 
by U4130. 

Baud Select Logic ~ Bif3 
The Baud Select logic is basically a series of wire jumpers that allow the user to select baud rates 
for each individual ACIA device. 

The baud clocks generated by the Baud Rate Logic are fed to one side of a set of wire jumpers. The 
user can selectthetransmit and receive baud rates for port 1 (U2100) and for port 2(U2120). The 

port 3 transmit and receive clocks are selected individually. 

ACIAs ~ ttlil 
Three Asynctironous Communication Interface Adapter (ACIA) devices are located on the 

System Communications module. A simplified block diagram of the ACIA is given in Fig. 5-2. All 
three are RS-232-C compatible; however, each is configured to work with a specific device. The 
Modem ACIA (U2100) is configured to work best with a modem for telephone data 

communication. The Line Printer ACIA(U2120)will work best with a line printer. The Paper Tape 
Reader /Punch ACIA (U2130) works best with a paper tape reader /punch. 

EXPANDED BLOCK DIAGRAM 

Transmit Clock 4--------------~ 

Enable 14 -----... 

Read/Write 13 ~ 
Chip Select 0 8 

Chip Select 1 10 
Chip Select 2 9 

Register Select 11 

D0223 
D1 21 

D2 20 

D319 

D418 

D5 17 

D616 

D715 

Chip 
Seiect 

and 
Read/Write 

Control 

Transmit 
Data 

Register 

Status 
Register 

Control 
Register 

Receive 
Data 

Register 

Transmit 
Shift 

Register 

Transmit 
Control 

i---------- 6 Transmit Data 

lnterruot 
~ 7 Interrupt Request 

~------------- 23 Data Carrier Detect 

1-------------- 5 Request to Send 

Receive 
Control 

Receive 
Shift 

Register 

Parity 
Check 

~---ta-- 2 Receive Data 

Receive Clock 3 --------------~ 

Clock 
Gen 

Sync 
Logic 

2711-18 

Fig. 5-2. ACIA Block Diagram. 
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The ACIA can be viewed as a complex parallel-to-serial converter. Each ACIA externally 
transmits and receives data serially. When data is transmitted, the byte structure is as follows: 

one start bit, eight data bits, and one stop bit. Any additional stop bits received by the ACIA are 

ignored, and no parity bits are used. For a detailed description of the ACIA devices, refer to the 
appropriate manufacturer's literature. 

Each ACIA is connected to its own RS-232-C jack at the rear panei of the µProcessor Lab (see Fig. 

5-3). JackJ101 is usually connected to a modem. JacksJ102 andJ103 can be connected to a line 
printer and paper tape reader /punch, respectively. 

J100 J101 

@ ·::::::::::::· @@ :·::::::::·::. @ 

\ '~ y/) 
~, '", ------- / ~-, 

J102 

f.ii:\1 ••••••••••••• 1..:::>\ 
w \••• •••• •••••/j\ICI 

J103 

Fig. 5-3. 8001 /8002A µProcessor Lab RS-232-C 1/0 Ports. 
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Twoofthethree Chip Select inputs(CSO and CS1) on each ACIAare constantly enabled. The third 

input (CS2) is used to select one of the ACIAs. Recall that the 1/0 Port Decoder (schematic 38, 

upper left corner) detects when the System Proc~r is accessing one of the external 1/0 ports. 
The outputs of the 1/0 Port Decoder (PS1, PS2, PS3) indicate which ACIA is being selected. PS1 
selects the Modem ACIA, PS2 selects the Line Printer ACIA, and PS3 selects the Paper Tape 

ACIA. 

All three ACIAs are enabled at once by the ACIA Read/Write Clock(discussed later). Read/write 

control for each ACIA is provided by the R/W control line from the µProcessor Lab bus. When a 
read is selected by the R/W line, a pair of registers within the ACIA (receive data register and 

control register) are enabled. However, both registers cannot be used simultaneously. Therefore, 

the AO line from the system address bus is used to select the proper register. ACIA register 
addressing is shown in Table 5-4. 

Table 5-4 

ACIA REGISTER ADDRESSING 

~ ACIA 

I 
PAPERTAPE READER/ MODEM LINE PRINTER R 

PUNCH 

1/0 PORT RtW~ I 
1 Status R. 

FA 
0 Centro! R. 

1 Receive Data R. 
FB 

0 Transmit Data R. 

1 Status R. 
FC 

0 Control R. 

1 Receive Data R. 
FD 

0 Transmit Data R. 

1 Status R. 
FE 

0 Control R. 

1 Receive Data R. 
FF 

0 Transmit Data R. 

ACIA Read/Write Clock ~ ~ 
The ACIA Read/Write Clock circuitry has the responsibility of enabling the ACIAs long enough to 
ensure that data will remain stable while being written to or read from the µProcessor Lab data 

bus. 
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The ACIA Read/Write Clock basically consists of a dual one-shot multivibrator (U3080), and an 
RS flip-flop (U3070, U2080). U3080B, when triggered, has a pulse width of 120 ns. U3080A, 

when triggered, has a pulse width of 600 ns. Thesetwopulsessatisfythetiming requirements of 

the ACIAs and the System Processor. 

The read/write operations of the ACIA devices will be discussed next, in order to more fully 

explain the operntion of the ACIA Read/VViite Clock and the ACIA. 

ACIA WRITE 

Recall that when the System Processor accesses internal 1/0 ports FO-FF, the 1/0 Decoder 
Logic output SELECT (schematic 3A, left center) goes low. SELECT, in combination with PS 1, 

PS2, or PS3, clocks both one-shots of U3080. At the same time, SELECT resets the RS flip-flop 
(U3070). 

When U3080A is clocked by SELECT, its Q output goes low, generating a System Processor 
HOLD. U3080A will maintain HOLD for 600 ns. At the same time the Q output of U3080A is 

NANDed together at U2080 with the 5 output of U3080B. At the end of the 120 ns pulse from 
U30808, U2080generates a pulse that sets the RSflip-flop(U3070). When the RS flip-flop is set 

(120 ns after SELECT was applied) its output goes high, allowing data to be written into the 

selected ACIA when the HOLD is removed. 

When HOLD is removed (600 ns following SELECT), the System Processor causes the system 

bus line WRP to go low. The system R/W and WRP lines are NANDed together (U3070, 

schematic 3A, MEM MAP control logic). The output of U3070 is called WRITE. WRITE resets the 
RS flip-flop (U2060), ending the ACIA write operation. 

ACIA READ 

All operations performed in an ACIA write are performed in an ACIA read, with the exception of 
resetting the RS Hip-flop. When an ACIA read operation is completed, SELECT goes high. This 
action resets the RS flip-flop. 

MEMORY MAPPING FUNCTIONS 

Memory Mapping involves both Program Memory and the memory in a prototype system. 

Memory Mapping is used in the manner described below. Refer to Fig. 5-4. 

Suppose that a program had been written for a prototype microprocessor-based system and had 
been stored in the memory of the prototype. Let's assume that a problem was found in the 
program and that a portion of the program had to be corrected or revised. Memory Mapping 
allows that portion of the program to reside in Program Memory in the µProcessor Lab. When 

program execution begins, the prototype will operate out of its own memory until the program 

area is reached. At that time, execution will switch to Program Memory for the duration of the 
revised portion of the program, then switch back to prototype memory. 

5-9 
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µProcessor 
Lab 

Memory 

µProcessor 
Lab Data Bus 

Emulator 
Processor 

Data Bus 
Selector 

Fig. 5-4. Memory Map Functional Control. 

Prototype 
Memory 

2711-15 

The Memory Mapping functions of the System Communications module permit this switching 

operation to occur. The Memory Mapping functions can be divided into the following blocks: 

• Memory Map 

• Memory Map Control Logic 

• Memory Map Address Logic 

Memory Map ~ ~ 
The Memory Map consists of two 256 X 1-bit RAM devices, for a total of 512 bits of storage. The 

Memory Map is used in the following way: The largest amount of Program or prototype memory 

allowed by the µProcessor Lab is 64K X 8 bits. Those 64K bytes of addressable space can be 

divided into 512 blocks of 128 bytes each. Each of the 128-byte blocks can be represented by one 

bit in the 512-bit Memory Map. 

Therefore, one bit in the Memory Map can be used to define each of the 512 blocks as coming 

from Program Memory or prototoype memory, 
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On the 16-bit address bus, A7-A 15 definethe 512 blocks of address space, each containing 128 
bytes of memory. LinesAO-A6 define a particular byte within a 128-byte block of address space. 

For this reason, lines A7-A 15 are tied to the address inputs of the Memory Map RAMs. This 
configuration allows the Memory Map to store one bit defining each 128-byte block. The Memory 
Map is written to initially by the System Processor to define each block as coming from Program 

Memory or prototype memory. When the Emulator Processor is executing a program, the 
Memory Map is constantiy being read, suppiying the Emuiator Processor with the correct 

memory source for each 128-byte block. 

Memory Map Control Logic ~ B!B 
Memory Map Control Logic controls the Memory Mapping functions of the System 

Communications module. When the System Communications module is accessed by the System 

Processor, the SELECT line from the 1/0 Decoder Logic goes low. If the internal 1/0 address 

accessed by the System Processor is F9, the MEM MAP line (from the 1/0 Port Decoder on 

schematic38) also goes low. The combination of SELECT and MEM MAP is NANDedtogether by 

U2060 to produce MEM MAP SELECT. MEM MAP SELECT is used in several enabling circuits. 

For example, when the user enters MAP Ron the system terminal, MEM MAP SELECT is 
NANDed at U3070 with the system bus line R/W. The result is RAM RD. RAM RD enables 

U4080, allowing the outputs of the Memory Map RAMs to be placed on the system data bus Ii ne 

DO. In this way, the System Processor can display the contents of the Memory Map RAMs. 

MEM MAP SELECT is also used to enable the Address Bus Buffers {schematic 3A, upper left). The 

buffers transfer data from the system address bus onto the Memory Map RAM address bus. 

MEM MAP SELECT is also used inthe RESET circuitry. RESET is generated by U3060withinthe 

Memory Map Control Logic. When MEM MAP SELECT is high, and the System Processor 

initiates an internal 1/0 write to F9, RESET is generated. RESET is used in the Memory Map 

Address Logic and by the Memory Map RAMs. 
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Memory Map Address logic ~ EflJ 
Notice on schematic 3A that the Memory Map RAMs can receive addresses from one of two 

places: from the µProcessor Lab System bus (via the Address Bus Buffer) or from the Memory 

Map Address Logic. Both the System Processor and the Emulator Processor access the Memory 

Map RAMs, but in different ways. Figure 5-5 shows Memory Map Address Logic timing. 

Address Value 
(Decimal) 

A15 

A11 

AS 

A7 

MEMMAP 

SELECTED 

0 2 3 4 5 6 7 etc. 

2711-16 

Fig. 5-5. Memory Map Address Logic Timing. 

When the System Processor loads the Memory Map into the RAM devices, it starts at RAM 

addresses 00 and continues to RAM address FF. The actual addressing is not performed by the 

System Processor, however. The Memory Map Address Logic provides the addresses. The same 

situation occurs when the System Processor reads the Memory Map. The Memory Map Address 
Logic sequentially provides the RAM addresses. 

Two up-counters provide the addresses. When the System Processor reads or writes to the 
Memory Map RAMs, it accesses 1/0 address F9. When F9 is accessed, the RESET line from 

Memory Map Control Logic is forced low. RESET initializes two up-counters (U4010, U4020). At 
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the same time as RESET is forced low, MEM MAP SELECT is forced low. Notice that MEM MAP 

SELECT is inverted, then fed to address bus buffer U3020, and to the UP input of U4020 as 
COUNT. When the System Processor completes its access to F9, MEM MAP SELECT goes high, 

clocking the up-counter to the next RAM address to be written to or read. M EM MAP SELECT also 

enables the address buffer U3020. 

When the active Emuiator Processor is using the memory map, it provides the address directiy 

through the Address Bus Buffer. When the Emulator Processor is running, the Memory Map 

RAMs are constantly fed AS-A 15 from the system address bus. In this way, the Memory Map 
RAMs can output the UMAP signal for each address accessed by the Emulator Processor. When 

low, UMAP tells the Emulator Processor that the current address is to be sent to prototype 
memory. When UMAP is high, the current address is sent to Program Memory. 
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Section 6 

DEBUG AND FRONT PANEL 1/0 MODULE 

INTRODUCTION 

The Debug and Front Panel 1/0 module performs three distinct functions within the 

8001 /8002AµProcessor Lab: it controls the interaction and system bus time-sharing between 

the System Processor and emulator processor; it supports software features such as breakpoint, 

trace, and emulator processor jumps to any memory location; and it provides the interface to 

either the Standard or Maintenance Front Panel. The Debug module is centrally located in the 

system bus structure, providing a dividing line between the system and program sections. 

Unique control lines are connected to the System Processor and emulator processor modules in 

each section of the bus. 
• 

Although the logic sections of the module are interrelated, they are divided here into eight major 

functional groups: 

• System Processor/Emulator Processor Control Logic 

• 1/0 Decoder Logic 

• Debug Interrupt Logic 

• Service Request Logic 

• Address Trace and Compare Logic 

• Debug Control Logic 

• Forced Jump Logic 

• Debug Module Control 

For convenience, the Debug and Front Panel 1/0 module is hereafter referred to as the Debug 

module. 

The Debug module schematic diagrams have been partitioned to block the related circuitry for 

each of the above functions. 

• System Processor /Emulator Processor Control Logic assigns control to either the 

System Processor or the emulator processor at all times. 

• The 1/0 Decoder Logic consists of 1/0 port decoding for storing breakpoint values, 

loading the Debug command and control bytes, and reading the stored program counter 

address values. 

• The Debug Interrupt Logic and Service Request Logic blocks assign interrupt priority and 

vector-encode eight Service Request interrupts (SVCs) and eight Debug interrupts. 

• The Address Trace and Compare Logic and Debug Control Logic blocks allow for storage 

ofthe emulator processor address value(program counter) during an instruction fetch of 

the last instruction or the present instruction. Also included are two breakpoints storage 

registers with address comparison logic. 
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e The Forced Jump Logic allows the emulator processor to be started from any memory 

location. 

• The Debug Module Control senses all necessary Maintenance Front Panel and system 

bus control signals for directing the Debug Module. 

CIRCUIT DESCRIPTION 
The following circuit descriptions refer to logic blocks as outlined on the schematics. 

System Processor/Emulator Processor Control Logic ~ 
GENERAL 

The System Processor/Emulator Processor Control Logic directs which of the two processors is 

allowed to access the system address, data, and control buses. Since both processors share 

these bus lines, only one is allowed to run at a time. This type of system is referred to as a 

Master /Slave arrangement. The System Processor has a higher priority than the emulator 

processor because it provides control for the µProcessor Lab. For this reason, the System 

Processor may be referred to as the Master and the emulator processor as the Slave. The System 
Processor /Emulator Processor Control Logic can be divided into three parts: Master /Slave 

Control Logic, Master /Slave Status Logic, and Master /Slave Halt Detection. 

MASTER/SLAVE CONTROL LOGIC ~ 83!1 
The Master /Slave Control Logic(MSTR SLV CONTROL) is capable of directly pausing the System 
Processor and emulator processor. The control logic outputs two signals, Master Pause (MST 
PSE) and Slave Pause (SLV PAUSE). The two signals are sensed by the System Processor and 

emulator processor, respectively. When MST PSE or SLV PAUSE is low, the corresponding 
processor is paused. MST PSE and SLV PAUSE are output from two4-input AND gates(U3160). 

When an input to one of these gates is low, the corresponding output is low. Therefore, each 

processor can be directly paused by any one of four inputs. 

One line accessed by both processors is the PAUSE line. TheANDed result of the system bus line 

PAUSE and the Maintenance Front Panel Bus Control switch ENABLE/NORM causes both 
processors to be paused. When the Bus Control switch is in the ENABLE position (ACCESS is low) 

or when PAUSE is low, MST PSE and SLV PAUSE are forced low. Each processor stops running 

andthe corresponding inputs to the system bus are put into a high-impedance tristate mode. The 

user then has access to the system address, data, and control bus lines. 

One input to the SLV PAUSE AND gate (U3160A) is U PAUSE. U PAUSE is an output from the 
prototype system. When U PAUSE is !ow, the emulator processor is directly paused. SLV PAUSE 

is forced low to prevent a System Processor interrupt from occurring. (Refer to the Master /Slave 
Halt Detection discussion later in this section.) When PAUSE or U PAUSE is discontinued 
(returns to a high state) or the control switch is returned to the NORM position (ACCESS is high), 

the previous run state of the processors is resumed. 
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Another set of inputs sensed by the pause AND gates are the direct pause lines, discussed in the 

following paragraphs. These inputs, andthe last pair of inputs, Oand Qofthe Master /Slave Flip­

Flop (MSTR/SLV FF), determine which processor is allowed to run. 

MASTER/SLAVE STATUS LOGIC ~ ~ 
The Master /Slave Status logic ensures that only one of the two processors may run at a time. 

This logic consists of a J-K flip-flop(U2150)that is continuously clocked by the 38.4kHz1/0 CLK. 

The MSTR/SLVFFsenses inputs from the Maintenance Front Panel (SETSLV, SETMSTR, MSTR 

CPU TEST, and ACCESS), Master Halt Detector(U2130B), andthe system control bus line MSTR 

INTO. 

When the System Processor is interrupted (MSTR INTO is low) or when the Maintenance Front 

Panel CPU Control switch SYS/PGRM is in the SYS position (SET MSTR is low), the output of a 

corresponding two-input NANO gate (U1150D) is high. This results in the Master /Slave Control 

Logic forcing the SLV PAUSE output low and pausing the emulator processor. 

When the system control bus line RUN goes high, the MSTR/SLV FF is ~.!lowed to change states. 

As iong as one of the processors is running, RUN is iow and the MSTR/SLV FF J and K inputs are 

held low and high respectively. For this reason, the MSTR/SLV FF cannot change states until 

both processors are out of the run mode. This guarantees that one processor is not allowed to run 

until the other processor is off the system bus. 

When the SYS/PGRM front panel switch is set in the PGRM position (SET SLV is low), the 

Mastei /Slave Contrnl Logic forces the MSTR PSE output low and pauses the System Processor. 

Again, when the system control bus line RUN is high, the MSTR/SLV FF changes state and the 

emulator processor is allowed to run. 

The normal method for the System Processor to release the system bus and turn control over to 

the emulator processor is through the execution of a software HALT instruction. The Q output of 

the MSTR HALT FF (schematic 48, upper left} is then set high, (This function is discussed in the 

next topic, Master /Slave Halt Detection.) When MSTR CPU TEST from the front panel is high 

(switch off), the System Processor is directly paused by forcing MST PSE low. The emulator 

processor is then put in control and allowed to run, as previously described. However, if MSTR 

CPU TEST is low, then the MSTR HALT FF Q output is masked. The MSTR/SLV FF is not allowed 

to change states and turn control over to the emulator processor. Both processors remain 

paused. 

Notice that MSTR CPU TEST and the MSTR HALT FF Ooutput are NANDedtogether and result in 

a low output. This output is used by a NANO gate in the Forced Jump Logic (schematic 48, upper 

right) to set output EN ADDR high. This forces the address bus to contain the last address 

executed and to allow its display by the Maintenance Front Panel. 
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MASTER/SLAVE HALT DETECTION ~ ~ 
The Master /Slave Halt Detection indicates that a software HALT instruction had been executed 

by the last processor in control of the system bus. The halt detectors sense the system control bus 
line RUN and the respective MST PSE or SLV PAUSE output from the Master/Slave Control 

Logic. Operation of the two halt detectors (U2130B, U3150B) is identical. Each consists of two 
cascaded J-K flip-flops, configured as D-types, which are continuously clocked by the 38.4 kHz 
1/0 CLK. The first FF of each detector senses MST PSE and SLV PAUSE, respectively. The RESET 

of each FF also senses the same input. The second FF of each detector senses the output of the 
first FF. The corresponding RESET inputs sense the system control bus line RUN. 

When RUN is high, both processors are paused. The halt detectors sense whether MST PSE or 

SLV PAUSE is high. The corresponding halt detector is set after one 1/0 CLK cycle if RUN does not 

return low(indicatingthat a processor has accessed the system bus). Recall thatthe MSTR/SLV 

FF cannot change states unless both processors are out of the run mode. The delay of one 1/0 
CLK cycle allows the MSTR/SLV FF to change states without indicating a software HALT 

condition. 

A System Processor HALT is the normal mechanism for relinquishing the system bus. An 

emulator HALT indicates a programming error and immediately causes a System Processor 
interrupt {SLV HLT INT). 

1/0 Decoder Logic 
This section describes both the software and hardware functions of the 1/0 Decoder logic. The 
software functions are described first. 

GENERAL 

The 1/0 Decoder Logic allows the System Processor to access eight 1/0 ports. These 1/0 ports 

enable various operations that are performed between the System Processor and emulator 
processor. Tables 6-1 A and 6-1 B list the 1/0 port addresses and their respective software 
functions. The paragraphs following the tables describe each function. The hardware circuit 

descriptions for this section follow the function descriptions. 
' 
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Table 6-1A 

DEBUG MODULE OUTPUT 
PORTS AND FUNCTIONS 

1/0 PORT PORT FUNCTION 
OUTPUT 

II 
F8 II Command Byte 

F9 I Debug Control Byte 
I 

FA 
~ 
I 
I 

Jump Addr, Low Byte 

FB 11 
Jump Addr. High Byte 

FC r Breakpoint 1 Low Byte 

c II .. .D 
II 

B.eakpomt 1 High Byte 

FE 

II 
Breakpoint 2 Low Byte 

FF 
11 

Breakpoint 2 High Byte 

Table 6-1 B 

DEBUG MODULE INPUT 
PORTS AND FUNCTIONS 

1/0 PORT PORT FUNCTION INPUT 

FC Program Counter Last Low Byte 

FD Program Counter Last High Byte 

FE Program Counter Next Low Byte 

FF Program Counter Next High Byte 

COMMAND BYTE 

A command byte is written to port F9 by the System Processor to enable various command 
options. The command byte consists of five individual command bits and three unused bits. Their 
format is shown in Fig. 6-1. The function of each bit is described in the following paragraphs. 

Bits 

4 3 2 

Forced Reset = 0 

'--- Forced Interrupt= 0 

'----- ForcedJump=O 

'------- Interrupt Mask= 0 

'---------- Service Call Enable= 0 

'------------- Not Used (Set to 1) 2711-20 

Fig. 6-1. Command Byte Format. 

Forced Reset Bit-This bit causes the Debug module to reset the emulator processor. The 

emulator processor will start instruction execution at address 0000. This bit can be used together 

with the forced interrupt or forced jump bit. 

Forced Interrupt Bit-This bit causes the Debug module to force an emulator processor 

interrupt. When the emulator processor is restarted, a forced branch instruction to address 0000 

is issued. 
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Forced Jump Bit-This bit forces the emulator processor to branch unconditionally to the 
address contained in the Forced Jump Address Register located in the Address Trace and 
Compare Logic (schematic 4C). The register must be set before this bit is issued. 

Interrupt Mask Bit-This bit prevents any Debug hardware interrupt from occurring. The 

masked interrupts are allowed to stack and occur when the mask bit is reset. 

Service Calls Enable Bit-This bit allows the emulator processor to obtain input/output (110) 

service from the system peripherals, including the system terminal and flexible disc drives. 

DEBUG CONTROL BYTE 

The System Processor writes a control byte to port F8. This control byte enables the Debug mode 
and controls Single Cycle and Breakpoint operation. The control byte uses six individual bits. 

Figure 6-2 illustrates the bit format. These bits are non-exclusive; any combination maybe used. 

Bits0-3 correspond to Breakpoint control. Bits Oand 2 enable Breakpoints 1and2, respectively, 

during an emulator read cycle. Bits 1 and 3 enable Breakpoints 1 and 2, respectively, during an 

emulator write cycle. Bit 4 enables the Single Cycle operation during the TRACE ALL command. 

Bit 5 enables the Debug sequence and thus allows Breakpoint and Single Cycle operation. The 
Debug control byte is examined in further detail in the Address Trace and Compare Logic 
discussion later in this section. 

Bits 

7 6 5 4 3 2 

T Breakpoint 1 Read Access = 0 

I 
...____ Breakpoint 1 Write Access= 0 

Breakpoint 2 Read Access= 0 

I

I ... ------- Breakpoint 2 Write Access= 0 

- Single Cycle = 0 

--------- Sequencer Enable = 0 

----------- Not Used (Set to 1) 
2711-21 

Fig. 6-2. Debug Control Byte Format. 

JUMP ADDRESS BYTES 

The low and high bytes of a forced jump address are loaded through output ports FA and FB and 
into the Forced Jump Address Register inthe Address Trace and Compare Logic(schematic 4C). 

The forced jump address may be ioadedto execute a "GO:' command from the user or tojumpthe 

emulator processor to or from a trace routine. 
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BREAKPOINT BYTES 

1/0 port output addresses FC and FD arethe addresses for Breakpoint 1 Low Byte and Breakpoint 
1 High Byte, respectively, 

110 port output addresses FE and FF are the addresses for Breakpoint 2 Low Byte and Breakpoint 

2 High Byte, respectively. 

PROGRAM COUNTER 

Input port pairs FC, FD and FE, FF correspond, respectively, to the emulator processor program 

counter values of the 'last' instruction executed and of the 'next' instruction to be executed. 
These ports are read only during trace or after detecting a breakpoint. 

CIRCUIT DESCRIPTION ~ Em __ _ 
The 1/0 Decoder Logic generates an output, SELECT, that is low when any of the ports FO-FF are 

accessed by either the System Processor or emulator processor. Table 6-2 shows the system 

address and control bus lines that enable SELECT. Control line OPREQ is low when the system 

address and data buses are valid and can be read. Address line A 13 and control line M/10 are 

high during the execution of an 1/0 instruction. The address lines A4-A7 correspond to 1/0 

ports FO-FF. 

Inputs 

Outputs 

SELECT 
0 

Table 6-2 

1/0 DECODER LOGIC 

System 
Control Bus Lines 

OPREQ' 
OPREQ (Same as i\ii110 A13 

OPREQ) 

1 1 1 1 

System 
Address Bus Lines 

A7 

1 

AS 

1 

1: high 
0: low 

I AS A4 

1 1 

The logic shown for the 
outputs is the enable state 

Two other inputs to the 1/0 Decoder Logic are MSTR and system address line A3. The MSTR 

input is the Qoutput ofthe MSTR/SLV FF(U2150A) in the Master/Slave Status logic(schematic 
4B, lower center). The MSTR line is high when the System Processor has control of the system 

bus. MSTR and address bit A3 are NANDedtogether(U1160D)toform an output which is NORed 

with SELECT. SELECT is low and inputs MSTR and A3 are high when 1/0 ports F8-FF are 

addressed by the System Processor. The NANO result of MSTR and A3 is low, and is NORed 

(U11 OOC) with SELECTto produce a high output, Ports Enabled (PATEN). This output corresponds 

to the System Processor access of 1/0 ports F8-FF, and is used to enable all functions related to 
the decoding of these i/O ports F8-FF. 
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System Processoi output ports F9, FA, and FB are decoded by a binary-decimal decoder (U4010). 

Address lines AO, A 1, and A2 are sensed by the decoder, along with the NANDed result of PRTEN 

and WRP. The output of U31 OOB is used to enable the decoder. PRTEN is gated by the system 
control bus line R/W in the write mode (when R/W is low), and by the WRP line. WRP is a high­

low-high timing pulse initiated by the System Processor or emulator processor during a write 
operation, and is used for clocking output latches and memory. 

When PRTEN and WRP are high and low, respectively, the binary-to-decimal decoder is enabled. 

Since this decoder is enabled when 1/0 ports F9-FB are addressed, address bits AO-A2 

represent the ports that are accessed. The decoder output line (1, 2, 3, or 4) that corresponds to 
the binary value of bits AO-A2 is low during the period WRP is low. The appropriate output is 
then used to strobe a register or flip-flop to latch the corresponding data bits. 

WRITE BREAKPOINT 

The Breakpoint Storage Register File is enabled when the System Processor output ports 

FC-FF are decoded into a write breakpoint strobe (WRT BP from U3110, pin 6). The Breakpoint 
Storage Register File is located in Address Trace and Compare Logic (schematic 4C, lower 

center). There are four registers in this file, which store the high and low address bytes of the two 

breakpoints. System address lines AO and A 1 address the file containing the register that 

corresponds to the output ports of the selected breakpoint (see Table 6-1 ). WRT BP is the NANDed 

result of PRTEN, address line A2, and system control bus lines R/W and WRP. When R/W and 

WRP are low, and PATEN and address A2 are high, WRT BP is low and the fi!e register is enabled 

into the Write mode. 

1/0 READ 

System Processor input ports FC-FF are decoded into an input, 1/0 READ (from U311 OB). This 
output enabies the Program Counter Storage Register Fiie (U3050) in the Address Trace and 

Compare Logic(U3050, schematic4C, lower left). There are four registers in this file, which store 

the high and low address bytes of PC-Next and PC-Last. Address lines AO and A 1 address the file 
containing the register that corresponds to the input ports of the selected Program Counter (see 

Table 6-2). 1/0 READ is the NANDed result of PRTEN, address bit A2, and the system control bus 
line R/W. When R/W, PRTEN and address lineA2 are high, 1/0 READ is low and the file register 

is enabled into the read mode. 

1/0 WRITE 

The NANDed result of PRTEN andthe system control bus line R/W is presented as an output, 1/0 
WRITE (from U3100D). 1/0 WRITE and 1/0 READ control the input/output mode of the 

Driver /Receiver Buffer in the Address Trace and Compare Logic (schematic 4C). 1/0 WRITE and 
1/0 READ gate the data to and from the two file registers. 
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Interrupt Logic ~ I.I.I.I 
The Debug Module services up to 16 interrupts. For purposes ofthis discussion, these interrupts 

are divided into two groups. The first group of eight are Service Request interrupts (SVCs) 

serviced for the System Processor module. The second group of eight are debugging and Real­

Time Prototype Analyzer (RTPA) interrupts. They are discussed later in this section. 

The Debug Module assigns priorities to each of the 16 interrupts. First, all System Processor SVC 

interrupts have priority over debugging and RTPA interrupts. The priority setting circuitry will 

allow debugging or RTPA interrupts only if no SVCs are pending. Additionally, each set of 

interrupts (either SVCs or debugging) has internal priorities. 

In the descriptions below, functional descriptions precede the hardware discussions. 

SVC INTERRUPT LOGIC 

One of the functions of the System Processor is to provide all input/ output requirements for the 

emulator processor. The emulator processor has no provision for direct access to peripheral 

equipment, such as the system console. Therefore, the emulator processor requests access from 

the System Processor. 

The emulator processor notifies the System Processor of the request by issuing a service call 
(SVC). 

The SVC is a two-byte address included inthe users software program. Six SVCs may be defined 

in the users software program. 

As shown in Table 6-3, two of the eight SVCs are reserved for debugging operations, including 

dump and restore routines. 

The SVC is a two-byte address. Table 6-3 illustrates the SVC format and priorities for the eight 

SVCs. The XX portion of the 1/0 address varies with the individual emulator processor. 
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Table 6-3 

SVC FORMAT AND PRIORITIES 

SVC Interrupt Priority Vector Address 1/0 Address 

16 0020 XXF7 

2 17 0022 XXF6 

3 18 0024 ... XXF5 

User 

4 19 0026 XXF4 

5 20 0028 XXF3 

6 21 002A XXF2 

Debug { 

7 22 002C XXF1 

8 23 002E XXFO 

SVC HARDWARE BLOCK DESCRIPTION 

The SVC logic can be divided into two sections: EMULATOR/DEBUG SVC logic and Debug 
INTERRUPT logic. 

EMULATOR/DEBUG SVC LOGIC 

The EM ULA TOR/DEBUG SVC logic is asserted when the emulator processor accesses 1/0 ports 
F6 or F7. The output of the EMULATOR/DEBUG SVC logic is a line called SPRTEN (from 
U1160A). SPRTEN is low when the emulator processor is executing an SVC instruction. 

SPRTEN has two functions: to assert the Debug Interrupt Request (DBG INT) signal, which is 

placed on the system bus; and to act as a clock input for the SVC Vector Latch (U2090). 

The SVC vector latch uses address bits AO-A2 from the system address bus as inputs. When 
both SPRTEN and the Debug Vector Enable(DBG VEN} line are asserted, the interrupting vector is 

transferred from AO-A2 to the internal vector address bus Q1-Q6 (in the Debug Interrupt 
Logic). The actual interrupt vector will be found on Q1, Q2, and Q6 (inputs to U2080A, U2080B, 
and U2080D). The Q5 output of the SVC vector latch is used to disable the interrupt priority 
encoder. The reason this is necessary will be explained later. 
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DEBUG INTERRUPT LOGIC ~ 1.1.1.1 
In addition to SVCs, the Debug module services eight interrupts that may be generated while 

debugging a software routine, or while using the Real-Time Prototype Analyzer. Notice in 
schematic 40 (bottom) that eight J-K flip-flops have their Q outputs tied to the input of a priority 

encoder (U2100). Each of these flip-flops corresponds to one of the eight interrupts. The six 

Debugging interrupt flip-flops are: 

• Breakpoint 1-U2120A 

• Breakpoint 2-U2120B 

• Single Cycle lnterrupt-U2110A 

• Emulator Halt (SLV HLT INT)-U2110B 

• Diagnostic I nterrupt-U2140B 

• Front Panel Halt-U4150B 

The two RTPA interrupt flip-flops are U1080A and U1080B. 

A complete listing of interrupt vectors and interrupt priorities is given in Appendix C. 

When one of these flip-flops detects an interrupt, its Q output is set low. The priority encoder 

looks at all eight flip-flops simultaneoulsy. When more than one flip-flop is set by interrupts, the 

priority encoder outputs the vector for the interrupt having the highest priority. 

Recall from the previous discussion that the 05 output of the SVC Vector Latch (U2090) disables 
the priority encoder (U2100). Notice that the SVC Vector Latch outputs and the priority encoder 

outputs are both tied to the inputs of three NANO gates (U2080). When an SVC interrupt occurs, 

05 of U2090 goes high, forcing the priority encoder Et input high. This in turn causes the priority 

encoder to force its outputs high. This action allows the vector from the SVC Vector Latch 

(U2090) to be placed on the system data bus. 

If no SVC interrupts are present, the priority encoder El input is low, allowing the debug or RTPA 
interrupt vector onto the data bus. 

Address Trace and Compare Logic ~ ~ 
BREAKPOINT /PROGRAM COUNTER REGISTERS 

The Debug module internal 8-bit bus is connected to two register files: one register file stores 
breakpoint addresses, while the other register file stores program counter values. Each file 
stores two 16-bit words. 

6-11 

I 



Debug and Fiont Panel 1/0 Module-8001 /8002A Service 

6-12 

BREAKPOINT REGISTERS 

The Breakpoint Register File is used during breakpoint operations. A breakpoint 1 address and a 

breakpoint 2 address are stored in the breakpoint register by the System Processor. Access to 
these registers is controlled by the 1/0 Decoder Logic (schematic 4D, upper center and right). As 

the user program is executed, each current address is compared with the stored breakpoint 

address. If an address match occurs, the emulator processor is halted. 

PROGRAM COUNTER REGISTERS 

The program counter register is used concurrently with the breakpoint register. As each new 
address is compared with the preset breakpoint address, the new address is stored in the 

program counter register. The address is stored in the event that a breakpoint is reached. In that 
case, the current program location must be saved so that program execution may continue 
following the break. 

The Program Counter Storage Registers (U2050, U3050) contain the addresses of both the last 
instruction executed (P.C. Last) and the next instruction to be executed (P.C. Next). When the 

System Processor is interrupted, P.C. Last contains the address of the instruction that was just 
completed, and P.C. Next contains the address of the instruction to which emulator processor 

must return. 

The P.C. Last Register is normally written into during an instruction FETCH when a System 

Processor interrupt is not pending. During an instruction at which a breakpoint occurs, a P.C. Last 

is written into during the instruction fetch before the breakpoint occurs. The P.C. Next Register is 

written into on the subsequent cycles of the next instruction. 

BUS SEQUENCER ~ ~ 
Notice Figures 6-3A and 6-3B represent the sequence of events that occur during breakpoint 

comparison and program counter storage. The Bus Sequencer controls the timing of this 
sequence. 

The Bus Sequencer is made up of four J-K flip-flops (U5100, U5110, schematic 4C, center). 

These flip-flops generate the basic timing sequence. The following description presents an 
overview of the major bus sequence states. 

When the debug mode of operation is enabled, the Debug Control Byte register (U3020) output 

Q3 is high. This output, labeled TR, in combination with the Debug module Master /Slave 

circuitry (schematic 4B), enables the Bus Sequencer. (Trace Enable block, schematic 4C, upper 
left.) The Bus Sequencer is triggered by the leading edge of OPREQ. 
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During time state 1, as shown in Fig. 6-3A, the low-order byte of the system address bus is 

clocked onto the Debug module internal bus. This value is stored inthe Program Counter Storage 
Registers (U2050, U3050, schematic 4C, center). At the same time, the previously stored low­

order Breakpoint 1 address byte is read from its storage register (U2030, U3030 schematic 4C, 
center) and compared with the byte from the system address bus. The address comparator is 

made up of a series of exclusive-OR devices (U2040, U3040 schematic 4C, center). If the 

comparison is true, the result of the comparison is clocked into the first stage of a compare circuit 

(U4090). 

During time state 2, the high-order address byte is latched onto the internal bus and written into 

the Program Counter Storage Registers(U2030, U3030, U2050, U3050). Concurrently, the high­

order byte is compared with the upper order byte of the previously stored Breakpoint 1 address. 

The result of that comparison (if true) is also clocked into the compare flip-flop (U4090). 

Inti me state 3, as shown in Fig. 6-38, the result of the comparison is clocked into the Mask Debug 

Interrupt logic (schematic 4C, upper right). At the same time, the Program Counter storage and 

compare operation is repeated for the low-order byte of Breakpoint 2. 

In time state 4, the high-order bytes are compared for Breakpoint 2. 

In time state 5, the result of the Breakpoint 2 comparison is gated to the interrupt circuitry. 

Time state 6 represents the reset state that stops the sequencer. 
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(See Note 1) 

OPREO' 

10 MHz Clock 

012345: 0= Sequencer State T;me 

1 Note 1: Sequencer is asynchronously started 
I by OPREO'. 
I _J L_ Note2' (See Note 2) 

OP HOLD 

When the address register is loaded by 
the maintenance front panel, (OP HOLD) 
remains low disabling the HIGH and LOW 
bytes of the Address Buffer. The time 
state output (OP HOLD • 02> should be 
replaced with diagram shown below. 

Sequencer 
Outputs 

o,__J L_ 

~:-----------1 

cr3----------------I I 
03 ·- ---- ----~-'-------

04~---------------------------- ~ 
......._____.. 

n=r~ 

o, ______ I ______________ _ Remove Compare flip-flop reset; 
Enable [Compare flip-flop and PC 
file chip select) clock. 

OP HOLD • 02) ---------.... '--------------

Address: 
(02, 03) = (0,0) 

Address: 
(INT REO', 02) = (x,O) 

Compare flip-flop Clock 

o, 

Address: 
(02,03) = (1,0) 

Address: 
(INT REO', 02) = (x,1) 

Compare flip-flop Clock 

l I 

---------, 
---- - ----------------
____________ ..._ ________ _ 

I 
I 
L I 

Enable LOW byte of address buffer (As-A7) or 
dock. LOW byte of address register (see note 2) 

READ by"te from breakpoint file (BKPT #1 LOW} 

WRITE (AO-A7) in PC file (PC LOW); x = 1 PC last 
x = 0 PC next 

Clock Compare flip-flops 

No Change 

Enable HIGH byte of address buffer (A8-A15) or 
clock HIGH byte of address register (see note 2) 

READ byte from breakpoint file (BKPT #1 HIGH) 

WRITE (A8-A15) in PC file (PC HIGH); x = 
1
0PPCC last 

x = next 

Clock Compare flip-flops 

2711-22 

Fig. 6-3A. Sequencer State Timing Diagram. 
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i© 
I 
I 
I 

o, 

OP HOLD• 02 

Address: 
i02,03i = i0,1 j 

Enable BKPT #1 
Result (02,03} 

---r------= 

----..-,---.--
' (Redundant) 

I I 
Address: I I 

(INT RE0',02) = (x,O) -------,a....__..L_ 
(Redundant) 

Compare flip-flop Clock 

o, 

Address: 
102,031 = (1,1) 

Address: 
(INT RE0',02l = (x,1) 

- - - - --.----r- I 
I I I 

-----1....-.J___L ' 
------------------------

(Redundant) --------------

------------------------
(Redundant) 

L ____ :] ! ___________ .... 

Compareflip-flopClock -------iTjj: ! I t 
-------'--~-J....______L _ _., __ _. __ .. ___ _ 

o, 

OP HOLD• 02 

Address: 
(A2,03) = (0,0) 

Enable BKPT #2 
Result (02,03 ) 

I 
I 

Address: 
(INT RE0',02) = (x,O) 

I Compa•e fhp-flop Clock 

I 
j© 

-----------------------

I 
I I 

(Redundant) 

--, 
(Redundant) 

I I 
(Redundant) 

----- ---~---·-~----' 
(Redundant) _____ TT_TT_iT_ l ! i 

~-..J.__L_.J..___J__·-~--~-

________________________ t 

No Change 

Enable LOW byte of address buffer (AO-A7) or 
clock LOW byte of address register (see note 2) 

READ byte from breakpoint fiie (BKPT #2 LOW} 
enable breakpoint #1 interrupt (BP1) output 

WRITE (AO-A7) in PC file (PC LOW); x = 1 PC last 
x = 0 PC next 

Clock Compare flip-flops 

No Change 

Enable HIGH byte of address buffer (AS-A15) or 
clock HIGH byte of address register (see note 2) 

READ byte from breakpoint file (BKPT #2 HIGH) 

x = 1 PC last 
WRITE (A8-A15) in PC file (PC HIGH); x = O PC next 

Clock Compare flip-flops 

No Change 

Enable LOW byte of address buffer (AO-AJ) or 
clock LOW byte of address register (see note). 

READ byte from breakpoint file.Jfil<PT #1 LOW) 
enable breakpoint #2 interrupt (BP2) output. 

WRITE (AO-A7i in PC file (PC LOW}; x = 
0
1 

PPCC lastt 
x = nex 

Clock Compare flip-flops 

0 1, o2, o3 , set LOW; o4 set HIGH 
reset Compare flip-flop and disable 
Compare flip-flop Clock. 2711-23 

Fig. 6-38. Sequencer State Timing Diagrams. 
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BREAKPOINT COMPARISON LOGIC ~ ~ 
During the Bus Sequencer operation, the Breakpoint Register Files are sequentially accessed for 

the high and low bytes of two breakpoint addresses. When each byte of the breakpoint addresses 

is read, it is sensed by the Address Comparator(U2040, U3040). Atthe same time, the internal 8-
bit bus is also input to the Address Comparator. The breakpoint values are stored in the 

Breakpoint Register File in complementary form. Therefore, a valid comparison is made between 

two values that are the complement of each other. The next paragraph begins the hardware 

discussion. 

The eight exclusive-OR gates (U3040, U2040) of the Address comparator (schematic 4C, center) 

are of open-collector type and are hardwired together. The output of the Address Comparator is 

high only if the address inputs are the complement of each other. This output is sensed by two 
cascaded J-K flip-flops(U4090), configured as D-type, in the Debug Control Logic(schematic 4C, 
upper center). Notice from the State Timing Diagram (Fig. 6-3) thatthese flip-flops are clocked at 
the end of each time state. 

During time states 1and2, Breakpoint 1 is compared; during time states 3 and 4, Breakpoint 2 is 

compared. The Q output of U4090A will be high at the beginning of time state 3 or 5 if a valid 
comparison was made. This output is sensed by U4080, which is used to enable a multiplexer 
(U3010) in the Debug Control Logic. The Select input to this multiplexer is the system control bus 

line R/W. R/W selects between two pairs of inputs latched in the Debug Control Byte Latch 
(U3020). These inputs are set by the user as breakpoints for Read operations, Write operations, or 

both. The multiplexer output is sensed by U4100, which generates the Breakpoint results (BP1, 

BP2j. BP1 and BP2 interrupt the System Processor via the Debug interrupt Logic (schematic 40, 
lower center and right). 

During time states 3 and 5, U4100 is enabled by Sequencer outputs Q3 and Q3. During the same 
time state the four-input NANO gate (U4080) is enabled by Sequencer output 02. 

The two other inputs to U4080 arethe 9.984 MHz clock and the system control bus line MEM/10. 

It is the MEM/10 line that guarantees that breakpoint interrupts occur only for memory 

addresses and not for addresses. Notice that the MEM/10 input is sensed by U411 OB, which is 
normally enabled. However, if a Maintenance Front Panel LOAD ADDR or TEST operation is 

performed, the MEM/10. input is masked and U4080 cannot be enabled. During such a 
Maintenance Front Panel operation, breakpoint interrupts are thus disallowed. 

The Forced Jump Address Register (U4020, U5020, U4030, and U5030, schematic 4C, lower 
right) may also be incremented or decremented by the Maintenance Front Panel INCR 

ADDR/DECR ADDR switch. The control signals from the Maintenance Front Panel INCR 

ADDR/DECR ADDR switch are sensed by INC and DEC (schematic 4C, lower left), respectively, 
and direct the Forced Jump Address Register. 

Debug Control Logic 49 I.I.I.I 
The Debug Control logic coordinates the following operations: address breakpoints, emulator 

processor registers, and forced jump operations. 
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The Debug Control logic includes a multiplexer (U5010), which controls access to the Forced 
Jump Address Register, andthe Breakpoint Compareflip-flop(U4090A), which stores the result 

of the breakpoint exclusive-OR comparison. 

Associated with the Debug Control logic are the Debug Control Byte Latch (U3020, U3010, 

U4100) and the Trace Enable flip-flop (U5120C, U4120D). These two areas are discussed in the 

foi!owing paragraph. Following these discussions is a desciiption of two Maintenance Front 

Panel switch functions that utilize the Debug Control Logic. 

DEBUG CONTROL BYTE LATCH 

All debugging operations are controlled by the System Processor. The System Processor issues a 
control byte (see Fig. 6-2), which contains all debug operating conditions. The control byte is 

latched into U3020 by OUT CNTRL from the 1/0 Decoder Logic (schematic 4C, upper right). 

TRACE ENABLE FLIP-FLOP ~ l!:tB 
The Trace Enable FF is enabled by two inputs. The first input, SLVTR is the result of TR (output Q3 

of the Debug Control Byte Latch) NANDedwith the inverted ANDed result of two other inputs: the 

Q output of the MSTR/SLV FF, and RUN· ACCESS. (All of these signals are shown on schematic 

4B.) This gating sets SLV TR low if the Debug mode has been enabled (TR is high) and the 

MSTR/SLV FF is set for a System Processor pause. Thus only the emulator processor may be 
traced. If the Maintenance Front Panel ENABLE/NORM switch is in the ENABLE position 

(ACCESS is low), the SLV TR input is forced high and the Trace Enable FF is disabled. 

The second enabling input to the Trace Enable FF is MSTR CPU TEST (Maintenance Front Panel 

TEST switch is ON). 

Maintenance Front Panel Operations 
Debug Contra! logic and the bus Sequencer are affected by two Maintenance Front Panef 

operations: Maintenance Front Panel Access and Maintenance Front Panel TEST switch 

operations. 

Refer to schematic 4C. During a Maintenance Front Panel access, the Sequencer begins 

operation when the LOAD ADDR switch is toggled. The Address Bus Buffer is inhibited and the 

low and high bytes from the Maintenance Front Panel address switches are multiplexed onto the 
internal bus. Instead of the Program Counter Register File(U2050, U3050) being loaded, the low 

and high bytes of a Forced Jump Address Register (U4020, U4030, U5020, U5030, schematic 
4C, lower right) are loaded. 

When the Maintenance Front Panel TEST switch is in the ON position, the Sequencer operates 
normally, except that the Forced Jump Address Register (U4020, U4030, U5020, and U5030) is 

loaded from the address bus at the same time the Program Counter Register File is loaded. 
Emulator processor operation is not required. 
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MAINTENANCE FRONT PANEL LOAD ADDR SWITCH 

The 0 output of the Trace Enable FF is one input to an inverting OR gate (U5120A). The other 

input is the 0 output of the LOAD FF. The LOAD FF input is hardwired such that, when it is 

clocked by the Maintenance Front Panel switch LOAD ADDR, the 0 output is set low. The LOAD 

ADDR switch is used for loading the Forced Jump Address Register (U4020, U5020, U4030, 
U5030) with the address value designated by the Maintenance Front Panel address switches. 

When either of these two inputs to U5120A is set low, the output is set high. This results in 

removing the Sequencer reset and following it to perform the sequence of operation discussed 
under the Sequencer/Breakpoint/P.C. Register Timing heading. When the sixth and last time 

state is reached, the AND result of Sequencer outputs 02 and~ is low and resets the Trace 
Enable, Program Counter, and LOAD FFs. (The Program Counter FF is discussed at the end of this 
topic.) The corresponding inverted OR result of the LOAD FF 0 and Trace Enable 0 outputs is low; 
this immediately resets the Sequencer flips (U5100, U5110). 

When the Maintenance Front Panel LOAD ADDR switch is used, the ENABLE/NORM switch 

must be in the ENABLE position (ACCESS is low). As just discussed, the SLVTR input to the Trace 
Enable FF is set high. Once the ENABLE/NORM switch has been placed in the ENABLE position, 

the LOAD ADDR switch may be depressed. Two high output pulses (OPREO' and LOAD) are 

immediately generated. OPREO' clocks the Trace Enable FF; since SLV TR is high, and the 
Maintenance Front Panel TEST switch is OFF the 0 output (OP HOLD) is set low. LOAD clocks the 

LOAD FF and sets its 0 output low; this removes the Sequencer reset via U5120A. The 

Sequencer is thus allowed to run until it generates the next reset condition. Recall that outputs 
02 and 02 of the Sequencer are used to enable the low and high bytes of the address buffer when 

OP HOLD is high (see Fig. 6-3). Notice that 02 and 02 are input to two NANO gates (U41 OOC, 

U41000) which are enabled by OP HOLD. Since OP HOLD is low, the NANO gate inputs are 
forced high and the address buffer remains disabled. 

Outputs 02 and 02 of the Sequencer are also input to U5090 (schematic 4C, upper center) 
together \"J!th the 9.984 !\'1Hz clock. The U5090 outputs are used by the Multiplexer (U5010) to 

control access to the Forced Jump Address Register (U4020, U5020, U4030, U5030, schematic 

4C, lower right). The two U5010 outputs are used to clock the low and high byte registers of the 
Forced Jump Address Register. 

The second set of inputs to the Multiplexer are generated by the 1/0 Decoder Logic (schematic 

40). These signals correspond to the low and high byte registers of the Forced Jump Address 
Register. Thus, the System Processor may load the Forced Jump Address Register directly(with a 

software GO command). The Multiplexer is normally enabled to allow the 1/0 Decoder Logic to 
access the Forced Jump Address Register. 

Remember that the LOAD FF 0 output is set low (enabling the Sequencer via U5120A) and 
Sequencer output 01 is set high when the sequence of operations begins. It is the NANO result of 

these two inputs that directs the Multiplexer to select the Sequencer-1 O MHz clock inputs. 
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The Maintenance Front Panel logic enables the high and low bytes of the address switches onto 

the internal 8-bit bus sequentially via the F.P. Address Buffer. This operation is controlled by 

Sequencer output 02. Output 02 is inverted by U2070A (schematic 4C, upper right) and called 

LD SEL. When LD SEL is low, the high address byte is selected. When LD SEL is high, the low 
address byte is selected. 

MAINTENANCE FRONT PANEL TEST SWITCH 

When the Maintenance Front Panel TEST switch is intheTESTposition(MSTR CPU TEST is low) 

andthe Trace Enable FF is clocked by OPREO', OP HOLD is set high. Recall that MSTR CPU TEST 

and the 0 output of the Load FF are ORed together (U5120D). The Multiplexer (U5010) is enabled 
to select the Sequencer-10 MHz clock input when either input to U5120D is low. Therefore, 

when the Maintenance Front Panel TEST switch is in the TEST position, the Forced Jump 

Address Register is loaded with the address on the system bus. This operation occurs 

independent of which processor is running .. 

A second function of the TEST switch is to mask the result of the MSTR HALT FF (U2150A, 

schematic 48) when the System Processor executes a software HALT instruction. The emulator 

processor is prevented from running because the MSTR/SLV FF cannot change states, due to the 
mask (see System Processor /Emulator Control Logic). Also recall that the NANO result of the 0 
output from the iv1STR HALT FF(U2i 50A) and an inverted MSTR CPU TEST force the address bus 
to contain the last address executed. This allows the Maintenance Front Panel to display the 

address. 

To summarize, when the Maintenance Front Panel TEST switch is placed in the TEST position, a 

System Processor software HALT instruction can become a breakpoint, and the display ofthe last 
address executed by either processor may be displayed. At that point, both processors remain 

paused. 

Forced Jump Logic ~ Em ~ ~ 
GENERAL 

The Forced Jump Logic allows the emulator processor to be started from any memory location. A 
forced jump is initiated by any one of several sources: during single cycle operation, at either 

breakpoint, through the Maintenance Front Panel, or by a System Processor 1/0 command. The 

Forced Jump logic is located partially on the emulator processor and partially on the Debug 
module. 

The emulator processor contains a jump sequencer and data multiplexing logic which, when 
triggered, substitutes an unconditional branch for the next instruction fetched. The jump 

sequencer controls the high and low bytes of the jump address that is placed on the emulator 

processor data bus. This jump address is stored in the Forced Jump Address Register on the 
Debug module (schematic 4C, lower right). On System Processor 1/0 commands, the jump 

address is loaded and a jump command trigger is given to the emulator processor. During the 

jump sequence, the Debug module places the jump address on the system address bus for use by 

the emulator processor. 
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CIRCUIT DESCRIPTION 

The operation of the Forced Jump Logic is discussed in the following paragraphs. First this 

discussion describes how the emulator processor is force-jumped by a System Processor 1/0 
command. Single cycle, breakpoint, and Maintenance Front Panel forced jumps are discussed 

thereafter. 

The System Processor normally relinquishes control to the emulator processor by executing a 

software HALT instruction. Recall that when control is turned over to the emulator processor, the 
status of the MSTR/SLV FF (U2150A, schematic 48, lower center) is changed; the Q output goes 
low. This output is labeled MSTR. MSTR is inverted and sensed by U5140C (schematic 4A, left 

center). The other inputto U5140C is the Q output ofthe Forced Jump Enable FF (schematic 4A, 

center left). The System Processor enables this flip-flop by the command byte output to port F8 as 
described in the 1/0 Decoder Logic. Therefore, if the Forced Jump Enable FF is enabled, MSTR is 

presented as the output from U5140C. Otherwise, the output is high. The output of U5140C is fed 

toU1120. 

When control is turned over to the emulator processor, MSTR goes low andthe output of U1120 
goes high. The resulting low-to-high transition clocks the SLV JMP INIT FF (U21508, schematic 

4A, center). This flip-flop is hardwired such that when it is clocked, its Q output (SLV JMP INIT) 

goes high. SLV JMP INIT is latched into U41608 (schematic 48, upper right) by the 10 MHz SYS 
CLK. The resulting Qoutput(SLV JMP) is inverted, fed to U1070(schematic 4A, upper right), and 

output as a Jump Command(JMP CMD)tothe emulator processor control bus. (The second input 

to U1070 has the same effect but is caused by the RTPA module.) Together, these two flip-flops 
(U21508, U41608) generate a 100 ns JMP CMD which arms the jump mechanism of the 

emulator processor. Notice that SLV JMP is ORed with the system RESET line and, therefore, 

resets the SLV JMP INIT FF when it is high. This sets SLV JMP INIT low and causes SLV JMPto be 
set low on the next rising edge of the 10 MHz clock. 

After receipt of the 100 ns Jump Command, the emulator processor generates a forced branch 
instruction on the data bus during the next instruction fetch. On the leading edge of the following 

OPREQ {in 'Nhich the Emulator receives the high byte of the jump address), JMP .A.CK is 
generated. JMP ACK is sensed by U5160 (schematic 48, upper right). The resulting output (EN 

ADDR) is high when JMP ACK is low. EN ADDR enables the tristate address buffer (schematic 

4C, lower right). This allows the latched address output by the Forced Jump Address Register to 
be placed onto the system address bus. The emulator processor multiplexes the high and low 

bytes of the address bus onto its data bus as required for the particular JUMP instruction. The 

emulator processor then resets JMP ACK. 

Single Cycle Interrupt 
SINGLE STEP ENABLE LOGIC ~ Em 
During the single cycle mode of operation, the emulator processor is paused after execution of a 
single instruction, and the System Processor is interrupted. When paused, the emulator 
processor stops after fetching the first byte of the next instruction. Since it is necessary to jump 

the emulator processor to a register dump routine without any intervening instructions, the 
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forced unconditional branch command must be received before the emulator processor stops. 

The System Processor then takes control and loads the Debug module Forced Jump Address 

Register with the jump address. The System Processor then halts, reenabling the emulator 
processor, which jumps to the register dump routine. 

CiRCUiT DESCRiPTiON 

The Single Cycle enable logic(schematic 4A, center right) consists of a flip-flop (U5130) enabled 

by the System Processor control byte (see 1/0 Decoder Logic). An emulator processor Fetch 

clocks U5130, setting the Q output (S/CY INT) low. This causes a System Processor interrupt, 

which automatically pauses the emulator processor atthe end of a single instruction. Notice that 

S/CY INT is also fed to Ul 120 (schematic 4A, center) which is used in the Forced Jump Logic to 

initiatethe emulator processor forced jump. The emulator processor thus receives a.JMP CMD 

and forces the emulator processor to receive an unconditional jump instruction before it is 

paused. 

Notice that when a JMP ACK is issued, a Jump Pending flip-flop (U4150A, schematic 48) is set. 
The Q output (JMP PEND) is used to mask the SIN/CY EN bit from the Debug Control Byte 

Register. The next single cycle interrupt is inhibited due to the fetch of the next instruction 
(unconditional jump). 

Maintenance Front Panel and Breakpoint Forced Jump Logic ~ ~ 
The Maintenance Front Panel switch JUMP and the breakpoint interrupts (BPl, BP2) cause a 

forced jump operation identical to that previously described. A forced jump is initiated by Ul 120 
(schematic4A, center) whenever any of its inputs go low. lfthe input is a breakpoint(BPl or BP2) 

the System Processor is also interrupted. The emulator processor is paused after it receives the 

unconditional jump instruction. The System Processor loads the jump destination into the Forced 

Jump Address Register (U4020, U5020, U4030, and U5030, schematic 4C) and then returns 

control to the emulator processor. The emulator processor completes its jump to the desired 

location. The Maintenance Front Panel jump destination must be loaded into the Forced Jump 
Address Register via the LOAD ADDR switch before the JUMP switch is depressed. 

Debug Module Control 
The Debug Module Control logic senses the system bus and Maintenance Front Panel control 

signals that directthe operation ofthe Debug Module. An understanding of these control signals 

and the corresponding functions clearly defines the operation of the Debug Module Control 
Logic. A listing of the system bus signals is given in Appendix A. 
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Section 7 

8001 SYSTEM MEMORY MODULE 

INTRODUCTION 

The 8001 System Memory module contains the operating system software (TEKOPS) for the 
8001 µProcessor Lab. This module consists of 6K bytes of ROM (Read Only Memory) for the 

operating system, 2K bytes of RAM (Random Access Memory), and can contain sixteen 2K-byte 

banks of bank-selectable ROM. More ROM may be gained by installing up to three more memory 
modules, each containing the sixteen 2K-byte banks of selectable ROM. 

An additional 1 K bytes of PROM are available to allow the 6K-byte operating system or the bank­

selectable ROM to be patched. Patches are made to update, or to fix firmware errors. Patch PROM 

Logic is discussed later in this section. 

The 8001 System Memory module will be discussed in the following order: 

•Select Logic 

•Address Decoder 

•Read/Write Control Logic 

•Hold Logic 

•Bank Switch Logic 

•2K RAM and Parity Control Logic 

•Patch PROM Logic 

•6K ROM and Patch Address logic 

•Patch Address Identifier 

CIRCUIT DESCRIPTION 

Select Logic 

10/SYSTEM MEMORY DECODER ~ ru3 
The IQ/System Memory Decoder detects when the System Processor is accessing System 

Memory. The IQ/System Memory Decoder converts addresses A 13-A 15 and the appropriate 
system control signals to either an Input/Output (10, U201 OA) or System Memory (M, U10208) 

signal. When the System Processor is accessing an input/output port, the 10 line is low. When 
the System Processor is accessing System Memory, the M line is low. 
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Address Decoder ~ ~ 
The Address Decoder converts addresses A 10-A 13 to a signal that enables the selected 
memory field. Table 7-1 shows the address bit patterns for each of the four memory fields. 

Table 7-1 

8001 SYSTEM MEMORY ADDRESS SELECTION 

~ GK ROM 2k RAM Patch ROM Bank Switch ROM 
ts 

d 

A10 x x 1 x 
A11 010 1 0 0 

A12 001 1 1 0 

A13 0 x 1 1 

X: don't care 

Read/Write Control Logic ~ ~ 
The Read/Write Control Logic controls the input/output mode of the Bidirectional Data Bus 
Buffer (U5060, U5070 schematic 5A, lower left) to System Memory. When M is low, the 
Read/Write Control Logic allows the R/W signal to control the Bidirectional Data Bus Buffer. 
When Mis high, the Buffer is in the input mode. When the Bank Switch ROM is accessed, the 
Buffer is controlled by Board Select (BO SEL). The Bank Switch ROM (schematic 50) consists of 
one to four modules. The selected module of Bank Switch ROM will generate a BO SEL (Board 
Select) signal. The BO SEL is sensed by the Read/Write Control logic. When BO SEL is high, 
signals Mand R/W control the operation, as previously described. If BO SEL is low and the Bank 
Switch ROM has been addressed, the Bidirectional Bus Buffer is in the input mode. 

Hold Logic ~ ~ 
The Hold Logic is reserved for future needs but is not used at this writing. 

Bank Switch Logic ~ lit8 
Bank Switch Logic allows selection of a 2K-byte bank of ROM from one of up to four moduies; 
each module consists of 16 banks. The individual bank is selected by the System Processor. The 

System Processor issues a 6-bit (BO-B5) Bank Select command to 1/0 port CB. 

The 1/0 port decoder (U51 OOB, U511 OA; schematic 50, upper left) detects the 1/0 address write 

and generates a write strobe. The write strobe latches the Bank Select command in the bank 
select register (U2070). The moduie seiector (U2 i oo; decodes bits 84 and 85 of the Bank Select 
command into the BO SEL signal, which enables the selected module. The 0 output of U2100 is 
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selected if only one System Memory module is used. If more than one System Memory module is 
used, each has a unique output. For example, the second System Memory module would use 

output 1 of U2100 to generate BO SEL. 

Bit B3 of the Bank Select command is used by the upper/lower bank selector (U2080, U2090)to 

enable either the upper eight or lower eight banks on the selected module. The Bank Decoder 

uses bits 80-82 to select one of these eight banks. Refer to Table 7-2. 

~ 
Module 

0 1 2 3 
I 

BO - - - -
B1 - - - -
82 - - - -
83 - - - -
84 0 1 0 1 

I -- I - .. . 0 U I I 

I 
I 
I 
I 

Table 7-2 

BANK SELECTION 

Upper/Lower Banks 

Banks 0-7 Banks 8-15 

- -
- -
- -
0 1 

- -
I I 

Bank Select 

8 9 10 11 12 13 

0 1 2 3 4 5 

0 1 0 1 0 1 

0 0 1 1 0 0 

0 0 0 0 1 1 

- - - - - -
- - - - - -

14 15 

6 7 

0 1 

1 1 

1 1 

- -
- -

- I 

The upper /lower bank selector is controlled by the BK SW ROM line. When the Bank Switch 

ROM is addressed, BK SW ROM goes low and bit B3 from the bank select register is decoded. 

The selected bank is then addressed. 

2K RAM and Parity Control Logic ~ 00 
The 2K RAM consists of two 1 K X 9-bit memory fields. Each field is made up of two 1 K X 4-bit 

RAMs and one 1KX1-bit RAM. Two 4-bit devices are used to make up a 1KX8-bit RAM, with a 1-

bit device used as parity RAM. When the 2K RAM is addressed, the RAM decoder (U1050, 

U2050) uses address A 10 to select one of the two 1 K X 9-bit memory fields. 

2K RAM WRITE 

During a Write operation, data 00-07 is stored in the selected 1 K RAM and is sensed by 

P1-P8 of the parity generator (U2110). The R/W control line is in the Write mode (low) and 

keeps bit P9 of the parity generator high. When the parity line EVEN OUT is high, even parity is 

sensed. If EVEN OUT is low, odd parity is sensed. The generated parity is stored in the parity RAM 
(U1070 or U1080). 
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2K RAM READ 

During a Read operation, data D0-07 is read by the System Processor and sensed by P1-P8 of 
the parity generator. The parity bit from the parity RAM is inverted and sensed by P9 of the parity 
generator. The parity line EVEN OUT should always be low when checking parity. The status of 

EVEN OUT is latched by the parity interrupt logic(U1040A, U2040D) atthe end of a read cycle. If 

EVEN OUT is high, an interrupt is generated, indicating non-valid data. 

Generation of a Parity Interrupt causes the Priority Interrupt Encoder on the System Processor 
module to put an interrupt vector onto the system data bus. This interrupt vector is converted by 

the interrupt vector decoder(U5080, U2030, and U2020) into a signal used in resetting the parity 

interrupt logic (U1040A, U2040D). 

Patch PROM Logic ~ HIJ 
The 8001 System Memory module contains the TEKOPS operating system. If, in the future, it 

becomes necessary to alter a small segment of the operating system, Patch PROM Logic will 

support the modification. 

Basically, when an error needs correction, a PROM programmed with the correction can be 

plugged into location U3020. Then, whenever the bad area of memory is accessed, the Patch 
PROM would be enabled, thus replacing the bad portion of System Memory. 

6K ROM and Patch Address Logic ~ E±IJ 
The patch PROM (U3020) allows the 6K ROM or Bank Switch 32K ROM to be altered. The Patch 
Address selector (PAS, U4010) allows the Patch Address Identifier (PAI, U4020, U4030) to 

monitor either the Bank Switch ROM or the 6K ROM address space. 

The Patch Address Selector (U4010) is controlled by the Bank Switch (BS) signal line from the 

Bank Switch Logic. When BS is high, the Bank Switch ROM addresses (BO-B3) are selected. 

'vVhen BS is iow, the 6K ROM addresses (6K ROM, A 1, A 11, A 12) am se:ected. 

Patch Address Identifier ~ l!l!I I 
A Patch Address Identifier (U4020 and U4030) is preprogrammed to identify an address to be 
patched. When the address is identified, a preprogrammed byte is presented by the Patch PROM 

Address Logic (U5010 and U5020) to the Patch PROM. The Patch PROM then generates the 

corrected data. 

The Patch Address Identifier consists of two Field Programmable Logic Arrays (FPLA) in parallel 

(U4020 and U4030). Each FPLA can be viewed as a conditionally addressable memory, 

identifying preprogrammed address combinations. This FPLA can scan a total address field of up 
to 16K 14-bit words and select 48 eight-bit preprogrammed bytes within that address space. 

Using two FPLAs in parallel allows a total of 96 address patches to be made. Programming of the 

FPLAs is done at the factory. 
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When the Patch Address Identifier identifies an address to be patched, a preprogrammed data 

byte is output as FO-F7. Bit F7 controls the patch PROM selector; when bit F7 is high, the Patch 

PROM may be addressed directly by the System Processor. When bit F7 is low, the Patch PROM is 
addressed by bits FO-F5 and addresses AO-A2. The 6K ROM and Bank Switch ROM are 
selected when bit F7 is high. When bit F6 is high, it complements address A2. Complementing A2 

allows for a high density of patches in the patch PROM. 
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Section 8 

HIGH-SPEED MEMORY MODULE 

INTRODUCTION 

The High-Speed Memory module provides Random Access Memory(RAM) for the 8001 /8002A 

µProcessor Lab. The High-Speed Memory module is used as Program Memory for the 8001 and 

8002A µProcessor Labs, and as System Memory for the 8002A µProcessor Lab. The 

8001 /8002A µProcessor Lab will accept up to four Program memory modules (64K bytes of 

memory). 

The High-Speed Memory module RAM is arranged into a 16K X 9-bit word configuration. The 

ninth bit is used as a parity bit. 

The High-Speed Memory module is used as 8002A System Memory by changing a few switch 

settings and adding one PROM. These switch settings are discussed later in this section. The 

PROM contains a bootstrap program, which initializes the system and loads TEKDOS from 

flexible disc into System Memory when the system is first turned on or is reset. The PROM 

replaces the first 256 bytes of RAM. 

The High-Speed Memory module is designed for use with byte-oriented emulator processors. By 

configuring two modules as a pair(providing 16 data bits), the High-Speed Memory may be used 

with 16-bit word-oriented emulator processors. 

The High-Speed Memory module is described in the following order: 

•Module Configuration 

•RAM Memory 

•PROM Memory 

•Data and Parity Control 

•Address Control 

•Module Configuration Logic 

•Refresh Request Logic 

•Operation Control and Timing 

MODULE CONFIGURATION 

The High-Speed Memory module is configured for use as System or Program Memory and for 

byte or word mode through the use of six switches. The functions of each switch are given in 

Table 8-1. Tables 8-2 and 8-3 summarize address selection options. Switch S4140 is shown on 
schematic 6A. 

NOTE 

Reliability is reduced if 8002A µProcessor Lab Program Memory modules are reconfigured 
for System Memory Operation, or vice-versa. Reliability will also be reduced with the 8001 or 
8002A if Program Memory is made up of both High-Speed and 16K Dynamic RAM modules. 

REV A OCT 1979 8-1 

I 



High-Speed Memory Module-8001 /8002A Service 

S4140-1 

S4140-2 

54140-3 

S4140-4 

S4140-5 

S4140-6 

8-2 

Table 8-1 

SWITCH FUNCTIONS FOR MODULE CONFIGURATION 

A15 

A14 

Byte/ 

Word 

Sys/ 

Prog. 

PROM 

HI/LO 

Switch inthe ON position indicates that the module will respond to 
memory addresses in which A 15 =True, provided all other 

selection conditions are met. 

Switch in the ON position indicates that the module will respond to 
memory addresses in which A 14 = True, provided all other 
selection conditions are met. 

When two or more memory modules are used in the byte mode, 
module addresses are determined by the A 14andA15 switches. If 

a system is set up with 32K of memory (two modules), module A will 

be configured with both A 14andA15 switches OFF; module B will 
have switch A 14 ON and switch A 15 OFF. Module A will contain 
addresses OOOOH-3FFFH, module B will contain addresses 4000H-

7FFFH. Since switch A 14 of module A is set for OFF, all addresses 
with address bus Ii nes A 14 False and A 15 False will enable module 

A; all addresses with A 15 False and A 14 True will enable module B. 
When only two modules are used (32K), all addresses above 7FFFH 

will cause a memory space error message to occur. 

Switch in the ON position configures the module to serve as one 
module in a 16-bit word mode pair. The module will provide either 

bits 00-07 or bits 08-015 of the 16-bit data bus, depending on 
the setting of switch S4140-6. If switch S4140-3 is in the ON 
position, S4140-1 (A 15) is ignored. 

Switch in the ON position configures the module for operation in 
the Program side of theµProcessor Lab. Switch in the OFF position 

configures the board for 8002A System Memory operation. 

Switch in the ON position indicates that a 82S115 PROM is 

installed at location U7050, as required for 8002A System Memory 
operation. 

Switch in the ON position configures the module to provide bits 
08-015 of a 16-bit data bus. If the switch is set in the OFF 

position, the board will provide bits 00-07 of the 16-bit bus. This 
switch works in conjunction with switch S4140-3. 

When the module is not used as part of a 16-bit word mode pair, the 
switch must be set in the OFF position. 
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Table 8-2 
MODULE ADDRESS SWITCHES 

Switches 
Program 

Memory Memory 

f l I Module Address 
A15 A14 

A 0000- OFF OFF 
3FFF 

B 4000- OFF ON 
7FFF 

c 8000- ON OFF 
BFFF 

COOO-
D FFFF ON ON 

Table 8-3 

SYSTEM/PROGRAM MEMORY CONFIGURATION 

Switch Setting I Switch Setting 
Switch For System ! For Program 

Memory Use i Memory Use 

S4140-4 OFF ON (SYS/PROG) 

S4140-5 
IDDnu ........ .............. 
\I 11.'""'IYI Vl'\I vrr 
RESIDENT) 

I 
I 

I 

Table 8-2 shows the address range assigned to each Program Memory module. When more than 

one module is used in a system, the settings of switches 54140-2 determine the address range of 
each module. For example, when the system is configured for 48K or 64K of Program Memory, 

thethird module would have switch 54140-1 inthe ON position and switch 54140-2 inthe OFF 
position. The memory address range of this third module would be from 8000H-BFFFH. 

Table 8-3 shows the setting of switches 54140-4 and 54140-5 for System Memory and Program 
Memory use. 
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CIRCUIT DESCRIPTION 

RAM Memory ~ 11:1:1 
Data is stored in an array of 4K X1 -bit RAM devices on the High-Speed Memory module. The 

memory array is composed of four banks of eight devices each. The module thus provides 

16K X 8 bits of Random Access Memory (RAM). 

Each 16-pin RAM device uses six multiplexed address lines, MAO-MA5, to address the 64 
internal rows and 64 internal columns. Another address line, MA6, is the Chip Select (CS) line to 

each device. The seven lines MAO-MA6 are generated by an Address Control circuit that 
derives them from AO-A 13 of the system address bus. This Address Control circuit is explained 

later in this section. 

The RAM devices on this module are thus addressed by six lines, rather thanthe 12 address lines 
used by many types of memory devices. Two clocks, RAS and CAS, are used to activate the 

devices. Each of the four banks of devices is enabled by its respective row address strobe (RASO, 

RAS1, RAS2, or RAS3) and by its column address strobe (CAS1 or CAS2). CAS1 and CAS2 each 
clock two of the four banks of devices. 

PROM Memory ~ ~ 
When the High-Speed Memory moduie is used as 8002A System Memory, the bootstrap PROM 

(U7050) replaces the first 256 bytes of RAM. This 256-byte PROM stores the routine that 
initializes the system and loads TEKDOS from the Flexible Disc Unit into System Memory at a 

power-up or system reset. 

For use as System Memory, the High-Speed Memory module is inserted in the System side of the 
µProcessor Lab (usually slot J7); the System/Program switch (S4140-4) is turned OFF; and the 

PROM Resident switch (S4140-5) is turned ON. (See Tables 8-1 and 8-3.) 

The PROM (U7050) is addressed by lines AO-A7 of the system address bus. Data from the 

bootstrap PROM is output through the module data bus lines DO-D7. 

When the module is configured for Program Memory, the PROM circuitry is essentially removed 
from the circuit, and the PROM itself may be removed from the module. 

Data and Parity Control 
Data to and from the memory module is routed and checked for parity by the Data and Parity 
Control circuitry. 
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DATA WRITE ~ liEB 
The High-Speed Memory moduie receives data iines DO-D15 from the µPrncessor Lab system 

bus. These lines are received and buffered by transceivers U6070 and U6080 (for lines 

DO-D7), and U6090 and U6100 (for D8-D15). Only lines DO-D7 are used with byte-oriented 

emulator processors. 

Two memory modules are required for 16-bitword-oriented emulator processors. In word mode, 
one module is designated as the low-byte module(the lower eight bits, DO-D7) andthe other as 

the high-byte module(the upper eight bits, D8-D15). In byte mode, or as low byte of word mode, 
the buffers for DO-D7 are enabled by Write Low (WL) to receive data from the system data bus; 

the buffers for D8-D15 are held in the high-impedance state. As high byte of word mode, the 

DO-D7 buffers are held in the high-impedance state, while those for D8-D15 are enabled by 

Write High (WH) to write in data. 

DATA READ ~ lti:E ~ liI3 
Data is read out of memory by addressing the desired bank of RAM. The selected data is read into 

data registers U6040 and U6030 (schematic 6C) through lines DO-D7 from the RAM devices. 

The data is retained in the registers until the LATCH pulse occurs. Data is latched through the 

registers to the data bus buffers(U6070, U6080, U6090, and U6100, schematic 68, left) on data 

lines LATCH 0-LATCH 7. If the module is being used in byte mode or as low byte of word mode, 
Read Low(RL)will enable U6070 and U6080to output the data on DO-D7. A module configured 

for high byte of a word mode pair will output the data on D8-D15. Data on D8-D15 is output 

through data bus buffers U6090 and U6100. Data bus buffers U6090 and U6100 are enabled to 

output data to the bus by Read High (RH). 

PARITY ~~ 1•1•1•1 "V ••• 
To assure that data stored in memory is valid, the stored data is checked by the parity circuitry. 
The parity circuitry of the High-Speed Memory module generates, stores, and checks parity of 

data input to the module. The following paragraphs describe the operation of the parity logic. 

As data is written into RAM, RO-R7 are sampled by the parity generator (U6110). The even-sum 

output of the parity generator is stored i nfour RAM devices (U2020, U3020, U4020, and U5020), 

of the same type as those of the RAM Memory array. Each of these four devices corresponds to 

one of the four banks of the RAM memory array. These devices are addressed in the same 

manner as the selected bank of RAM. Data in, however, is from the parity generator rather than 

the system data bus. 

When a bank of RAM is selected to be read, the corresponding parity bit RAM will also be read. 

The parity bit RAMs are read directlytothe parity checker(U6020), while the data memory is first 

read intothedata latches(U6030 and U6040) and then into the parity checker. The parity checker 
(U6020) compares Latch 0-Latch 7 with the parity bit, checking for even parity, to determine 

data validity. A High at the odd-sum output(pin 6) ofthe parity checker indicates even parity and 

that the stored data is valid. 
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If the parity checker finds odd parity, the odd-sum output will go Low, indicating a parity error. The 

output of the parity checker is connected as an input to the parity error detector flip-flop 

(U5160B). If the signal from the parity checker is Low, the parity error flip-flop will toggle when 

clocked by Parity Strobe (PAR STR, a signal from the timing circuitry of the module, schematic 

60). The output of this flip-flop will be the parity error signal. 

PARITY ERROR SIGNAL 

The parity error signal performs two tasks. Thefirsttask is to remove reset from flip-flop U5160A, 

allowing it to receive Master Interrupt Acknowledge (MST INTACK). The second function of the 

parity error signal is to cause an interrupt to be generated by the module. 

PARITY INTERRUPT 

The parity error signal is input from U51608 to the parity error multiplexer (U5150). The 

multiplexer outputs are selected by PMEM (from the Module Configuration circuitry, schematic 

6A). PMEM indicates that the module is configured for Program Memory use and causes the 

multiplexer to select the A inputs. When the module is configured for System Memory, B inputs 

are selected. The multiplexer will produce the parity error signal either as a Master Interrupt 1, 

MSTINTl (when the module is used as System Memory) or Master Interrupt 3, MSTINT3(when 

the module is used as Program Memory). When the System Processor receives the interrupt, it 

will respond with an interrupt vector on the data bus, and will produce a Master Interrupt 

Acknowledge (MST INTACK) to acknowledge the interiUpt. 

The interrupt vector on the data bus is decoded by the interrupt decoder (U6120A schematic 6C, 

center). The decoder has four inputs: Rl; the wired-OR function of R4, R5, and R6; 03; and 02 or 

R2 (depending on the module configuration). When the decoder receives either interrupt vector 

0002 (in System Memory) or 0006 (in Program MMemory) from the system, a flag reset signal is 

generated, and input to flip-flop U5160A. Upon receiving the MST INT ACK, U5160A will toggle, 

setting U5160B to remove the parity error signai. This circuitry does not correct the parity error; 

its function is only to detect the error and signal the System Processor. 

Refresh Clock 
The parity multiplexer also generates a signal, Refresh Clock(REF CLK). REF CLK is not related to 

parity, but is used by the Refresh Request circuitry_ Refresh operations are discussed later in this 

section. 

Address Control ~ 1•1•1•1 
The Address Control logic controls address lines AO-A 15 to accomplish module selection, 

byte/word shifting, and refresh operation on the High-Speed Memory module. Row address 

clocks RASO-RAS3 are generated within the Address Control circuitry. 
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In byte mode operation, the address lines have the following responsibilities: 

A 14andA15 select the module. (Up to four Program Memory modules may be present in 
the µProcessor Lab.) 

A 12 and A 13 select one of the four 4K banks of RAM on the specified module. 

AO-A11 select addresses within the specified 4K banks of RAM on the module. 

Address bus lines AO-A 15 are input to address bus multiplexers (U6130, U6140, U6150, and 

U6160). Lines BAO-BA 15 are output by the multiplexer. When a 16-bit word-oriented emulator 

processor is used, two Program Memory modules are required. However, the address lines are 

the same as for byte mode operation. 

If memory has been configured for 16-bit word operation, and is then accessed by an 8-bit byte­

oriented processor, the modules of the word pair are addressed in alternating fashion. Table 8-4 

shows that when two memory modules are used as a word pair with a 16-bit emulator processor, 

both modules respond to the same address. When those two memory modules are used with an 

8-bit emulator processor, however, they respond in an alternating fashion to each address. Both 
modules access only the low data byte. Alternation between modules of the word pair is 

designated by a HI/LO bit, which enables either the high-byte module or the low-byte module. 

For byte-oriented access of a word pair, AO is used as the HI/LO bit, rather than as an address bit. 

To use AO as the HI/LO bit all address lines must be shifted down. The shift is performed by the 

address multiplexers. A 1 becomes AO (BAO), A2becomesA1 (BA 1 ), etc. AO becomes the HI/LO 

bit(BA 15), alternating the addressing between modules. During a front panel access, no address 

line shift takes place; HIGH BYTE (line BA 15) is used for HI/LO selection. The shift is caused 

when the module is configured for word mode and the system bus WO ACCESS line indicates 

that a byte-oriented emulator processor is running. 

Address lines BAO-BA 13 are input to the single-device address muitipiexer and refresh 

controller (U4120). This multiplexer /controller provides the seven multiplexed address lines 

MAO-MA6 to the RAM devices. The multiplexer /controller also serves as the refresh counter 
and multiplexer for the RAM memory devices. It presents the 7-bit refresh address to the memory 

devices during a refresh cycle. 

BANK SELECTION ~ ~ 
Selection of one of the four banks of memory devices on the module is controlled by address lines 

BA 12 and BA 13. The block decoder (consisting of decoder U3130A and gates U2130 and U2120) 

decodes BA 12 and BA 13 into four signals which enable the RAMs. (A third signal is input to 

decoder U3130A; this signal inhibits the output when the bootstrap PROM is being accessed.) 

The decoder (U3130A) creates four signals from the two address inputs. The four signals are 

inputtofour 3-input NANO gates(U2120) along with RAS1 and RAS2 from the Operation Control 

and Timing circuitry(schematic 60, upper right). The outputs of the NANO gates are RASO, RAS1, 
RAS2, and RAS3; these four row address strobes enable the RAM banks. A REFOP signal (from 

schematic 60, upper right) enables all four strobes simultaneously during a refresh cycle. 
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PROM Select Decoder ~ ~ 
The PROM Select Decoder logic is also part of the Address Control circuitry. The PROM Select 

Decoder (U7140, schematic 6A, center) receives address lines A8-A 13, M/10, and PMEM to 

detect System Memory PROM addresses. The PROM RESIDENT switch indicates whether the 

PROM (containing the bootstrap routine) is installed. If the module is configured for 8002A 
System Memory use and the first 256 bits of memory are addressed, all inputs to the PROM 

Select Decoder will be High, indicating thatthe PROM has been addressed. The decoder (U7140) 
will then generate the signal, PROM, through U5170A to inhibit the RAM enable clocks and 
enable the PROM. 

Module Configuration Logic ~ I.I.I.I 
Recall that the High-Speed Memory module may be used as either Program Memory or 8002A 
µProcessor Lab System Memory, in byte mode or word mode, and multiple modules may be used 

to expand Program Memory. The High-Speed Memory module can be programmed for any of 
these choices through the use of switch settings and the Module Configuration logic. 

The Module Configuration logic basically consists of a multiplexer (U4160), a comparator 

(U4150), and a decoder (U31308). Remember that the user sets S4140 to specify the kind of 

operation required. These switch settings, in conjunction with certain control lines, determine 
the operating parameters for the High-Speed Memory module. 

MULTIPLEXER 

The multiplexer (U4160) is controlled by a SELECT line, the NANDed combination of the Word 
Memory switch and the Program Memory switch. The Program Memory switch acts as the 

qualifier in this case. (See Table 8-4.) If the S4140-4 is closed, the multiplexer A and 8 inputs are 
selected by the Word Memory switch. The A inputs are selected if S4140-3 is open. If S4140-3 is 

closed, the 8 inputs are selected. 
Table 8-4 

MODULE ADDRESSING IN WORD MODE 

16-bit E mutator Processor 8-bit Emulator Processor 

Data Data 

LO Module & HI Module LO Module HI Module 

Q 15 0 '7 8'"' 15{7} I \U/ 

0000 0000 0001 

A 0001 0002 0003 
D 
D 0002 0004 0005 
R 
E 0003 0006 0007 
s 
s 0004 0008 0009 

0005 OOOA 0008 I I II 
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The 1 Y output of multiplexer U4160 indicates whether the module is in word mode or byte mode. 

The 2Y output indicates whether the module, if in word mode, is addressed by a byte-oriented or 
word-oriented processor. This is indicated by the state of the WD ACCESS line from the 

motherboard. The 4Y output indicates a byte-oriented access, when high. When 4Y is low, the 

output is WO ACCESS. 

COMPARATOR 

The switch settings of S4140 and the conditions of other control lines are used by the select 
comparator (U4150} to generate the SELECT signal. Four comparisons are made in order to 

determine that the module is being accessed. 

First, CMEM (input A 1) from the motherboard is compared with S4140-4(inputB1 ). Both inputs 

must be in the same state for comparison to occur. Second, internal address line BA 14 is 

compared with the A 14 switch setting of S4140. Third, S4140-1 is compared with the 1 Y output 
of the multiplexer (U4160). Fourth, BA 15 is compared with the High Byte switch (S4140-6). 

TheM/10 line from the motherboard indicates whether memory is indeed being accessed, and is 

thus used to determine if a comparison should be made. If all comparisons are true, the select 

comparator generates the SELECT signal. 

DECODER 

The third component of the Module Configuration logic is the data buffer enabling decoder 

(U3130B). The decoder uses two inputs to determine which buffers are to be enabled. TheA input 

to the decoder is the WRITE Ii ne from the Hming circuitry (schematic 60, lower right). The B input ---is NANDed combination of the 4Youtput of U4160 andthe exclusive OR of SWAP and S4140-6. 

SWAP is used only with the 9900 Emulator Processor module. 

A truth table for the decoder appears on schematic 6A. 

A~ Refresh Request Logic ~ ITIJ 
To keep stored data valid, the RAMs must be refreshed sufficiently often. This is accomplished by 

meeting the device refresh requirements: one row address of the individual RAM device must be 

refreshed every 31.25 µs; all six row addresses must be refreshed every 2 ms. The Refresh 

Request logic insures that sufficient cycles occur, and that they occur at times when memory is 

not otherwise being used. Figures 8-1 and 8-2 show refresh timing relationships. 
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A refresh request cycle begins with the failing edge of the 1/0 CLOCK. (See Fig. 8-i .) A NOR 

combination of the 1/0 CLOCK and 19.2 µs division of SYS CLK clocks the refresh pending flip­

flop (U3180A). Refresh Pending establishes the conditions that determine the output of the 
refresh request flip-flop (U7150). The refresh request flip-flop will generate a Refresh Request 
when clocked. Refresh Clock(REF CLK), from the Data and Parity Control circuitry, is the clock for 

the refresh request flip-flop. REF CLK is dependent on whether the module is used as Program 

Memory or 8002A System Memory. 

26.2 µsec I /0 Clock 

Refresh Pending F F 

192 µsec Timer 

RFSH NW (or OPREQ) 

Unconditional Set If No RFSH NW 

REFRESH REQUEST 

2711-24 

Fig. 8-1. Refresh Timing foi' High-Speed l' .. famory. 

lfREF CLK does not trigger a Refresh Request within 19.2 µs of 1/0 CLOCK, a 19.2 µs timer will 
cause an asynchronous refresh to occur. The timer, made up of a counter (U2180) and an AND 
gate (U5180A), divides the 10 MHz SYS CLK down to a 19.2 µs pulse. The rising edge of the 
19.2 µs pulse (see Fig. 8-2) will cause the refresh request flip-flop (U7150) to unconditionally 

generate Refresh Request. The timer insures that the dynamic memory will be refreshed to keep 

data valid when the system is accessed by the front panel, the System Processor or emulator 

processor is halted, or a REF CLK is not received for some reason. 

The 19.2 µs timer pulse is also gated through U7180C with Refresh Pending and an inhibiting 

line from timing control. The purpose of this gate is to ensure that a refresh is pending and that 
other operations involving memory cycles have been completed before an asynchronous refresh 

is requested. Whether synchronous or asynchronous, Refresh Request is input to the Operation 
Control and Timing circuitry to initiate the refresh cycle. 

Operation Control and Timing logic ~ !.!.1:1 
The Operation Control circuitry receives requests for refresh, read, and write operations, 
resolves contention between them and generates the timing signals for refresh, read, and write 
operations. Access time of the High-Speed Memory is 215 ns (worst case). Figure 8-3 shows the 

timing relationships. 
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19.2 µsec Timer 

REFRESH PENDING 

___ W_' __ _ 
REFRESH REQUEST 

Fig. 8-2. Asynchronous Refresh Timing for High-Speed Memory. 

OPREQ 

20 ns min. 

1 -.-.I 430 ns min. ..-

1 1 215 ns max. ~ I ..... ------430 ns min. --•• ... 

ll __ ____.H tB•,~· I SI p w-• I 
-...f ~ 20 ns min. 20 ns min.~ ~ ~200 ns max.---j 

ADD~~~ _r::::_:;:_:;::1 ____ s_tab_1e __ ___,n lif!ifi!f!fr~ j;::;;;:::;::::Ir:t:rn ~ J,_ ___ s_ta_b1_0 ___ 1{-:;:if:-'it""",,,,,,,=,,,s-:;;;:::;""',:,;,;,,,=,,,,,,,, ........... ,,::::,,,, 

RAM I NH I WDACCESS 

R/W 

LATCH 
Strobe 

(Internal) 

WRP 

I 0 ns 

Read Cycle 

~200nsmax.~ 

Write Cycle 

2711-26 

Fig. 8-3. High-Speed Memory Timing. 
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REFRESH 

Refer to Fig. 8-4 for refresh operation timing diagrams. Refresh Request is input to NOR gate 

U51708 and flip-flop U3160A. A 100 ns inhibit pulse from thetiming delay line(DL2140) is also 

input to the NOR gate. This 100 ns pulse will inhibit a request for any operation within 100 ns 

following the previous memory cycle. The RAMs require 100 ns to recover from a refresh, read, 

or write operation. If a refresh request were to occur before 100 ns had elapsed, the inhibit pulse 

would hold it off until the recovery period was completed. 

1/0 CLOCK l_j 

REFRESH PENDING ___j L 

19.2 µs Timer 

RFSH NW 

REF REO 

RAS1 

RAS2 

REF OP 

CAS (inactive) 

2711-27 

Fig. 8-4. High-Speed Memory Refresh Operation. 

From NOR gate U51708, the refresh request is input to NOR gate U5170D, along with the input 

for the read or write request. The output of this NOR gate represents a valid operation request. 

The operation request will clock both flip-flops U3160A and U31708. In the event that a refresh 

request and a read or write request occur at the same time, the refresh arbitration circuit 

(U3160A and U31708, U5170) will give the refresh request priority. When Refresh Request is 

generated, flip-flop U3160A will generate a refresh operation when clocked by an operation 

request. 

When an operation request clocks the flip-flops, U31708 will produce RAS 1, the first component 

of the RAS clock generator. RAS1 clocks flip-flop U31608, which (in a refresh request) is set by 

U3160A to produce REFOP. When R.ti.S1 is generated, REFOP sets up the Address Control. 

Once RAS1 is produced, the following series of timing events takes place. RAS1 is coupled to the 

input of the delay line (DL2140). The timing signals are derived from the pulses, as they occur -- ---
along the delay line at the various output taps. CAS1 and CAS2, the column address strobes, are 
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enabled from the 20 ns tap of the delay line. To do a refresh, only the row address strobes (RAS) 

are needed; CAS1 and CAS2 are inhibited by REF OP during this operation. The pulse from the 

60 ns tap is gated with RE FOP to set U3160A, removing the refresh request and creating RAS2. 

For refresh operations, the other taps are disregarded until the 200 ns tap is reached. The 200 ns 

tap is NANDed with REF OP, the 60 ns output, and the 100 ns output at U2160A to generate a 

reset pulse for the refresh request and refresh arbitration circuits. Resetting the refresh 

arbitration circuitry (U51708, U4170D, U3160A, and U3170B) removes RAS 1 and RAS2. 

Removing RAS1 sends a positive-going pulse through the delay line, and produces the 100 ns 

pulse used to inhibit operations during the required 100 ns recovery time. This concludes the 

refresh operation. The remaining circuitry of the Operation Control and Timing logic is explained 
in the read and write description that follows. 

WRITE 

To write into memory, a write operation request is made and the timing operation is begun. The 

following paragraphs describe the write request and timing. Timing diagrams are in Fig. 8-5: The 

timing for the write operation, described here, is also used to perform a read operation. 

Differences between the operations are discussed in the description of the read operation. 

Module Selected 

OPREQ __J L 
HOLD 

RAS1 

RAS2 

ROW 

LATCH Strobe 

Stable 

Parity Strobe 

WRITE (to RAMS) 

2711-28 

Fig. 8-5. High-Speed Memory Write Cycle. 
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A memory read or write operation is begun by selecting the module, as previously described. 

OPREO is used to initiate either a read or write operation and to indicate to the module that an 
operation is underway. HOLD is generated to pause the emulator processor when OPREQ clocks 

U3180B (schematic 6D, lower right). The module is instructed by the system bus R/W line to do a 
write operation. For a write, the sequence is held at this point until Write Pulse (WRP) is received. 
Because of its high speed, WRP is caught in latch U4180C (schematic 6D, lower left). The latched 

version of WRP is gated with OPREQ and R/W at U7180B to create Write Enable (WRT EN). The 

latched WRP is also gated through U61708 (schematic 6D, lower left) to U2160B where it is 
gated with SELECT, the 100 ns recovery pulse, and the Previous Cycle Ended pulse (from 

U4180D). The output of this gate is the operation request to the refresh arbitration circuit. 

The operation request signal from U2160B is input to NOR gate U5180D to clock refresh 

arbitration flip-flops U3160A and U31708. If no refresh request is present at U3160A(schematic 

60, upper right) the flip-flop will output a set condition when clocked. RAS1 and RAS2 will be 

output simultaneously. REFOPflip-flop U3160B will remain reset; no REFOPwill be output. ROW 

is output at the same time as RAS 1. 

RAS1 is input to the delay line(DL2140)to beginthetiming sequence. The RAM column address 

strobes, CAS 1 and CAS2, are generated at U3120B and U3120C by the pulse from the 20 ns tap 
of the delay line. The pulse from the 140 ns tap is gated at U41708 with REFOP, Previous Cycle 

Ended, and the 200 ns tap to produce LATCH. LATCH appears 140 ns after RAS. In the write 
operation, LATCH is purely a timing pulse; in a read, however, LATCH strobes the data-out 

latches. The signal from the 200 ns tap is input to the gate producing LATCH to shut LATCH off. 
(LATCH lasts for 60 ns.) LATCH also causes U3180B to reset the refresh arbitration flip-flops and 
to reset HOLD, allowing the emulator processor or System Processor to proceed. LATCH 
essentially ends the operation; RAS and CAS clocks are reset and the 100 ns recovery time pulse 

to complete the cycle is produced by the delay line. 

The Previous Cycle Ended signal comes from latch U4180Dto indicate that the cycle is running or 

that the cycle is completed. The latch is reset when OPREQ occurs; the end of the cycle is 
indicated by the falling edge of LATCH. 

READ 

The basic timing pulses for a read operation arethe same as for a write operation. The differences 
for the read operation are noted here. Refer to Fig. 8-6. 

For a read operation, bus R/W line will be high, causing READ. As soon as OPREQ is received, 
READ is gated vvith SELECT, Previous Cycle Ended, and the 100 ns recovery pulse at gate 

U2160B to produce the operation request. The request does not have to be delayed, as in the 
write cycle. Write Pulse(WRP), Write Enable(WRT EN), and WRITE are inactive. The request for a 

read cycle and the resultant timing are the same as for the write operation. In a read cycle, LATCH 
will strobe the data-out latches in addition to its timing responsibilities. 
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Module Selected 

OPREO 

RAS1 

RAS2 

ROW 

LATCH Strobe 

Parity Strobe 

WRITE (inactive) 

2711-29 

Fig. 8-6. High-Speed Memory Read Cycle. 

Parity Strobe (PAR STR) is produced by U4170A (schematic 60, center right) at the fa Iii ng edge of 

LATCH. PAR STR clocks the parity error detector circuitry, enabling the circuit to check the 

validity of the data from RAM. PAR STR is the gated result of the ACTIVE, PROM, Previous Cycle 

Ended, and WRT EN signais, and indicates that the module is doing a read cycle. 

If the module is being used as 8002A System Memory, the pulse from the 60 ns tap of the delay 

line is gated at U6120B with OPREQ, SELECT, and PROM to create PROM Chip Enable 

(PROM CE) when the PROM is addressed. 

It should be noted here that when a reset is caused by LATCH at the end of an operation, only the 

refresh arbitration and timing control circuits are reset. Refresh request flip-flops are not reset, 

as resetting them could prevent a refresh from occurring. After a refresh operation the entire 

circuit is reset. 

Reset Protection 
A system reset should not disrupt data stored in memory. A problem arises when the front panel 

RESET switch is held in the reset position for too long. When this happens the module is not 

allowed to refresh and stored data decays. To overcome this problem, U7150, U4180 and U7180 

(schematic 60, lower left) are used as a reset protection circuit. This circuit prevents the reset 

from being carried to the memory module until the instant the reset switch is released. RESET 

wiii then be a puise clocked by the System Clock. 

8-15 
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Section 9 

ASSEMBLER PROCESSOR MODULE 

INTRODUCTION 
The Assembler Processor utilizes a Z80 microprocessor to run the macro, assembler, and linker 

software of the 8002A µProcessor Lab System. 

The Assembler Processor operates much like an emulator processor module. The Assembler 
Processor uses Program Memory to translate source input code (assembly language) to binary 

object code (machine language) for use by the emulator processor. The software that implements 

this translation is stored on the appropriate flexible disc for the emulator processor in use. The 

Assembler Processor operates as a slave to the System Processor, and is invoked when the ASM 
(Assemble) or LINK command is entered at the system console. 

CIRCUIT DESCRIPTION 
The functions of the Assembler Processor module can be divided into the foliowing five areas: 

• Control Byte Decoder and Latch 

• Module Stop and Start 

• Z80 Clock 

• Address and Data Bus Buffers 

• Control Signal Conversion 

The following circuit descriptions refer to logic blocks as outlined on the schematics. 

Control Byte Decoder and Latch 0 ~ 
Two actions are required to enable the Assembler Processor for operation. First, the System 

Processor must write a command byte to the Assembler Processor 1/0 address E7. The write to 

E7 is detected by U5030 and U3030. Vv'hen the write to E7 occurs, U3030 generates an enabling 

pulse called UPE7. 

The second requirement for Assembler Processor operation is that the command byte must have 
bit 7 (the Active bit) asserted. The Assembler Processor module detects this bit and uses it to set 

up the J-K inputs of U5090. 

The UPE7 signal clocks U5090, causing the ACTIVE line to go low. ACTIVE pulses the reset input 

of the Z80 microprocessor device. This reset causes the Z80 to go to address 0000 and begin 

execution. 
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Module Stop and Start 0 i;tE 
The Assembler Processor module may be halted and started by either of two bus signals from the 

system. Module stop and start is carried out by SLV PAUSE (from the emulator processor) and 
F. P. HOLD (from the System Processor). 

F.P. HOLD causes a wait condition during the OPREQ in which it occurs. SLV PAUSE stops the 

Z80atthe end of the current operation and activates BUSAQ. NANO gates U41 OOAand U41 OOD 
keep RESET from going inactive until BUSRQ is inactive. Z80 RESET is held high when the 

module is inactive. 

ZSOClock 0 ~ 
The 10 MHz system clock is used to derive the clock for the Assembler Processor. A divide-by­

four circuit (U4090) creates the 2.5 MHz clock used by the Z80. 

Address and Data Bus Buffers 0 ~ 
Data and address lines from the Assembler Processor Z80 microprocessor are fed to the 

respective buses by tristate buffers. The data transferred through these buffers is also inverted. 

Data lines are buffered to the bus by U3060 and U4060. When the Z80 is reading, Z80 WRITE is 
low and data can only be transmitted from the bus to the Z80. When the Z80 is in the Write mode, 

Z80WRITE is high, and data can only be transferred from the Z80 to the bus. In Write mode, the 
portion of the buffer that transfers data from the bus to the zao is set to the high-impedance state. 

When the Assembler Processor is active, the Z80 address lines are buffered to the system 
address bus by inverter-buffers U4030, U5040, and part of U5050. The buffers are set to the 
high-impedance state by Z80 RUN when the module is not running. 

,.. ""'-- I ~: -1 ,.. • A. ITJi1 vOn UOI ~1gnt11 vOnvers1on '{/ LIO 
The Z80 control signals of the Assembler Processor undergo conversion before being interfaced 

to the rest of the system. The signals are inverted by output buffers U5060 and part of U5050. 
These buffers are enabled by Z80 RUN when the Assembler Processor is running. The timing 
diagrams in Figs. 9-1 through 9-5 illustrate the control signal operation in the various modes of 

operation. Table 9-1 lists these control signal conversions. 
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T3 T4 

Refresh Address 

Data ti Stable 
'w11ttttttittlltt11111tttlfltft:ttttlffttlltt1twttt 

High 
150 ns 
Next T1 

*M/IO~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

*tndicates bus signal 

High 
160 iiS 

Next T1 

- 00-07 indicate desired inputs 
- The other signals are ZSO 

2711-30 

Fig. 9-1. Assembler Processor Operation Code Read Timing. 
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T1 T2 Tw T3 

~J r 
~I L 

* AO-A7 fltltIM@@jfflH Buffered Port Address Stable 

RD-------------

Data 

*DO-D7 tttrttttttttttttittttftttHttHtltttEttttHtttttttttttttHtttttHtttttf?l1111t%:ttt:liltitttttttl 'i~:~~~:::::::;tttttJ 
*R/W 

*WRP--------------------------------------

L-

*M/10 -------------J 
*OPREO 

High 
*RFSH NW 

*Indicates bus signal 
DO-D7 - indicate desired inputs 

-Other signals are at Z80. J 
2711-31 

Fig. 9-2. Assembler Processor 1/0 Read Timing. 
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T1 T2 

~-, ___ _ 
*AO-A 7 Mlllf@f@lffJH Buffered Port Address Stable 

*D0-07 ~:]jfiliifltfflfilf:\fitlfifl]Jj@{f}ff] Data Stable Buffered 

WR 

*R/W 

*OPREQ 

High 
*RFSH NW 

Tx T3 

I I ___ r 

*Indicates bus signal 
-Other signals are at ZSO 

L 

2711-32 
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Fig. 9-3. Assembler Processor 1/0 Write Timing. 
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T1 T2 

*AO-A 15 rn:ttIJMIJitIJM Buffered Address Stable 

MREO 

T3 

L 

zao Bus 
ON 

L- O~ 
.,:.stable 

*RtW - -
*M/10 

L-----------------------------------------------------------------------

High 
*RFSH NW 

*Indicates bus signal 
(00-07 are desired inputs) 

2711-33 

Fig. 9-4. Assembler Processor Memory Read Timing. 
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T1 T2 T3 

L 

*AO-A 15 ::itfilltlllMKU Buffered Memory Address Stable 

MREO 

L-

WR 

*R/W 

*WRP 

*M/10 

*OPREQ 

High 
*RFSH NW 

*Indicates bus signal 
-Other signals are at Z80 

2711-34 
Fig. 9-5. Assembler Processor Memory Write Timing. 
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Table 9-1 
CONTROL SIGNAL CONVERSION 

8002A CONTROL SIGNALS 

RUN 

M/10 

R/W 

FETCH 
REFNW 

SLVOPREQ 

OPREQ 

zao CONTROL SIGNALS 

HALT 

IOREQ 

RD OR M 1 (Further enabled when 

MREQ OR IOREQ is True) 

M1 
RFSH 

MREQ OR IOREQ AND M 1 

(MREQ + IOREQ) · M1 
MREQ OR IOREQ AND M1 

RefertotheZilogZ80-CPU Technical Reference Manual for details on theZ80control functions, 
timing, registers, and other characteristics. 

For assembler operations or software details, refer to the 8002AµProcessor Lab System User's 

Manual and the 8002AµProcessor Lab Assembler & Emulator User's Manual that corresponds 

to your emulator processor. 

@ 



@ 

8001 /8002A Service 

Section 10 

POWER SUPPLY 

At this writing, the 8001 /8002AµProcefl!sor Lab+12 Vand-12 V Power Supply module and the 
+5 V Power Supply module are serviced at the Tektronix Factory Service Center on an exchange 

basis. 

See the Maintenance section (Section 11) for the proper procedure for removing the power 

supply modules from the mainframe. 

10-1 
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Section 11 

MAINTENANCE AND TROUBLESHOOTING 

INTRODUCTION 
This section describes procedures for preventing or reducing equipment malfunction, and 

includes techniques for troubleshooting and corrective maintenance. Preventive maintenance 

improves equipment reliability. Should the equipment fail to function properly, corrective 

measures should be taken immediately; otherwise, additional problems may develop within the 

equipment. 

@static Sensitive Devices 

1. Minimize the handling of static-sensitive parts. 

2. Transport and store static-sensitive parts in their original containers, on a metal rail, or on 

conductive foam. Label any container having a static-sensitive assembly or device. 

3. Discharge the static charge on yourself by using a wrist strap before handling these devices. 

it is recommended that servicing of static sensitive assemblies or devices be performed oniy 

at a static-free work station by qualified personnel. 

4. Nothing capable of generating or holding a static charge should be allowed on the work 

station surface. 

5. Keep the leads shorted together whenever possible. 

6. Pick up the part by the body, never by the leads. 

7. Do not subject the pait to sliding movements ovei any suiface. 

8. Avoid handling parts in areas having a floor or work surface covering that contributes to the 

generation of a static charge. 

9. Use a soldering iron that has a connection to earth ground. 

10. Use a special anti-static suction type desoldering tool, such as the Silverstat Soldapulit, or a 

wick type desolderi ng device. 

REDUCTION OF SUSCEPTIBILITY TO STATIC DISCHARGE 
The following safeguards have been provided within the 8001 /8002AµProcessor Lab systems 

to minimize susceptibility to static discharge: 

i. The ground (earth) wire of the primary power cabie is connected to the chassis where the 

cable enters the unit. 

2. The shields of interconnecting EIA cables are grounded to the chassis at the cable entrance or 

egress of each unit. 

3. All interconnecting ribbon cables have a built-in ground plane which is grounded to the 

chassis at the cable entrance or egress of each unit. 
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4. Ground loops have been avoided by installing a common ground between all units. Grounding 

straps are utilized where necessary. Refer to the 8001 /8002A µProcessor Lab Installation 
Guide. 

Violation or modification of the preceding safeguards can result in ground loops 

and/ or static discharge problems. 

PREVENTIVE MAINTENANCE 
Preventive maintenance consists of cleaning, visual inspection, and performance check. The 

preventive maintenance schedule established for the equipment should be based on the amount 
of use, and on the environment in which the equipment is operated. 

Cleaning 
Clean the equipment often enough to prevent dust or dirt from accumulating in or on it. Dirt acts 

as a thermal insulating blanket and prevents efficient heat dissipation. It also provides high­
resistance electrical leakage paths between conductors or components in a humid environment. 

EXTERIOR 

Clean the dust from the outside of the equipment by cleaning the surface with a soft cloth or 
brush. The brush will remove dust from around the front panel selector buttons. Hardened dirt 

may be removed with a cloth dampened in water that contains a mild detergent. Abrasive 
cleaners should not be used. 

INTERIOR 

Normally the interior of the equipment will not require cleaning unless it has been left uncovered 

for an extended period of time. Clean the interior by loosening accumulated dust with a dry soft 
brush, then blow the loosened dirt away with low-pressure air. 

High-velocity air can damage some components. If the circuit board assemblies need cleaning, 

remove the circuit board and clean with a dry, soft brush. Hardened dirt or grease may be 
removed with a cotton-tipped applicator dampened with a solution of mild detergent and water. 

Do not leave detergent on critical memory components. Abrasive cleaners should not be used. 

After cleaning, allow the interior to drv thoroughly before applying power to the equipment. 
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E3 
Do not allow water to get inside any enclosed assembly or components, such as switch 

assemblies, memory capacitors, potentiometers, etc. Instructions for removing 

assemblies for maintenance are provided in the Corrective Maintenance part of this 

section. Do not clean any plastic materials with organic cleaning solvents (such as 

benzene, toluene, xylene, acetone, or similar compounds); they may damage the 

plastic. 

VISUAL INSPECTION 

After cleaning, carefully check the equipment for such defects as defective connections and 

damaged parts. The remedy for most visible defects is obvious. If heat-damaged parts are 

discovered, try to determine the cause of overheating before replacing the damaged part; 

otherwise, the damage may be repeated. 

TROUBLESHOOTING 
Your Tektronix Service Support Center is best suited to perform repairs on this unit. However, the 

following general troubleshooting procedures may aid you in tracing a problem to its source. 

Before beginning any troubleshooting work, check your warranty or service agreement. To 

prevent voiding the warranty, all service must be performed by Tektronix, Inc. for the first 

90 days following delivery. 

NOTE 

Reliability is reduced if 8002A µProcessor Lab Program Memory modules are reconfigured 
for System Memory Operation, or vice-versa. Reliability will also be reduced with the 8001 or 
8002A if Program Memory is made up of both High-Speed and 16K Dynamic RAM modules. 

General 
1. Check that all cabling is installed properly. 

2. Verify performance of the system terminal. 

3. Check that the Debug and Front Panel 1/0 module is in the correct slot (J9) of the 
motherboard. 

4. After shutting off primary power to the µProcessor Lab, remove all modules from the 

motherboard. Clean each module's P1 edge connector with a cotton swab and isopropyl 

alcohol. Replace the modules. 

5. If a duplicate set of modules is available, try swapping the modules, one by one, to find the 

defective one. 

6. Check all power supply levels (usually accessible at the test points of each module). 

Will Not Boot Up 
1. If the system will not boot up, use another TEKDOS disc. 

2. If, after boot up, the front panel indicator SYS does not come on, check the SYS indicator light 

and/or replace the Debug and Front Panel 1/0 moduie. 
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Emulation Problems 

1. If the system does not function in emulation mode 1, check the clock input pins on the 

emulator processor to verify the presence and level of the prototype clock. 

2. Check the prototype power supplies. 

3. If mapped memory is being used in emulation mode 1, check that the System 
Communications module is plugged into the motherboard. 

4. If the system fails in emulation modes 1 or 2, check that the signals that exist on the emulating 

microprocessor also exist at the prototype socket. If they do not, check the prototype control 

probe to find the problem. 

5. If the MOVE, DUMP, or EXAMINE commands don't perform in prototype memory, place the 

emulator processor on an extender card and verify the operation of the prototype control 

probe data bus drivers during execution of each of these commands. Check the address and 

control line drivers, too. 

PROM Programmer 
1. If the system won't read or write PROMs, check the power level on the PROM Programmer 

module. 

Troubleshooting Aids 
DIAGRAMS 

Ciicuit diagrams am given on foldout pages in the Diagrams section of the manual. The ciicuit 

number and electrical value of each component are shown on the diagram. (See the first tab page 

for definition of the reference symbology used to identify components in each circuit.) 
Components on circuit boards are assigned vertical and horizontal grid numbers which 
correspond to the location of the component on the circuit board. Refer to the Replaceable 

Electrical Parts List section for a complete description of each component and assembly. Those 

portions of the circuit that are on circuit boards are enclosed with a black border line, with the 

name and assembiy number shown on the border. 

NOTE 

Corrections and modifications to the manual and equipment are described on inserts 

bound into the rear of the manuai. Check. this Change information seciion for manuai 

or instrument changes and corrections. 
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CIRCUIT BOARD ILLUSTRATIONS 

Electrical components, connectors, and test points are identified on circuit board illustrations 
located on the inside fold of the corresponding circuit diagram or on the back of the preceding 
diagram. This allows cross-referencing between the diagram and the circuit board, and shows 

the physical location of components. 

CAPACITOR MARKING 

The capacitance value of common disc capacitors and some electrolytics is marked in 

microfarads on the side of the component body. The white ceramic capacitors are color-coded in 

picofarads. Tantalum capacitors are color-coded as shown in Fig. 11-1. 

DIPPED TANTALUM CAPACITOR MARKING 

A AND B CASE 

CAPACITANCE AND VOLTAGE COLOR CODE 

CODE FOR CAPACITANCE 
Rated 

IN PICOFARADS 
Voltage Color 

voe 25°c 
1st Figure 2nd Figure Multiplier 

3-4 Black 0 0 None 

3-6 Brown 1 1 X10 

3-10 Red 2 2 x102 

3-15 Ora~e 3 3 X103 

3-20 Yellow 4 4 X104 

3-25 Green 5 5 X105 

3-35 Blue 6 6 X106 

3-50 Violet 7 7 X107 

Gray 8 8 

3 White l 9 9 

(1733) 2312-15 

Fig. 11-1. Tantaium Capacitor Coior Code. 
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DIODE CODE 

The cathode of each glass-encased diode is indicated by a stripe, a series of stripes, or a dot. 

Some diodes have a diode symbol printed on one side. Figure 11-2 illustrates diode types and 
polarity markings that are used in this equipment. 

(1664) 2312·16 

Fig. 11-2. Diode Polarity Marking. 
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TRANSISTOR AND INTEGRATED CIRCUIT PIN CONFIGURATION 

Lead identification for the transistors is shown in Fig. 11-3. IC pin-out diagrams are shown, when 

necessary, on the back of the adjoining pullout schematic diagram. 

DIODE CHECKS 

Most diodes can be checked in the circuit by taking measurements across the diode and 

comparing these with voltages listed on the diagram. Forward-to-back resistance ratios can be 

taken by referring to the schematic and pulling appropriate transistors and pin connectors to 

remove low-resistance loops around the diode. 

Do not use an ohmmeter scale with a high external current to check the diode junction. 

Plastic-Cased Transistors FE T's 

~ m . 

bi 11 

u 
B 

cQe 

BW 
~-1-t·' I :1.-11 1 I·,. ·1 :.:' 11 .• ·.1 I l!I l1i' 

: 

1 1U 1: I 

LI ij \! 

B B 

cOe c@e 
Case~ 

Metal-Cased Transistors 

lvoltage Regulator 

Output 

Integrated Circuits (2184-36) 2312-8 

fig. 11-3. Pin Configuration for Semiconductor Components. 
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INTEGRATED CIRCUIT (IC) CHECKS 

When substitution is impossible, check input and output signal states, as described inthe Circuit 

Description and on the diagrams. Lead configuration and data for the ICs used in this equipment 

are provided on the inside fold of the schematic or the back of the previous schematic. 

To avoid possible damage from static charges, handle all /Cs in accordance with the 

instructions at the beginning of this section. 

CORRECTIVE MAINTENANCE 
Corrective maintenance consists of component replacement and equipment repair. The 

following discussion describes special techniques and procedures required to replace 
components in this equipment. 

Obtaining Replacement Parts 
Most electrical and mechanical parts are available through your local Tektronix Field Office or 
representative. The Replaceable Electrical and Mechanical Parts List sections contain 

information on how to order these replacement parts. Many standard electronic components can 
be obtained locally in less time than required to order from Tektronix, Inc. It is besttoduplicatethe 

originai component as closely as possible. Parts orientation and iead dress should be duplicated 
because orientation may affect circuit interaction. 

If a component you have ordered has been replaced with a new or improved part, your local Field 
Office or representative will contact you concerning the change in the part number. 

Parts Repair and Exchange Program 
Tektronix service centers provide replacement or repair service on major assemblies, in addition 

to the unit itself. Contact your local service center for this service. 

Soldering Technique 

Disconnect the equipment from its power source before replacing or soldering 

components. 
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DISCRETE COMPONENT REPLACEMENT 

Because it is easy to damage the plating in the board holes to which the component is soldered, it 

is recommended to cut the old component free and leave some lead length to solder the new 

component leads to. If the leads are pulled through the board, use caution when pulling them 

through the plated hole. Excessive heat or bent leads can damage the plating. Using a 15-watt 

pencil-type iron, straighten the leads on the back side of the board; then, when the solder melts, 

gently pull the soldered lead through the hole. A desoldering tool should be used to remove the 

old solder. 

INTEGRATED CIRCUIT REPLACEMENT 

Most of the ICs within this equipment are soldered into the module boards; therefore, extreme 

care must be taken to prevent damage to the module boards if the I Cs are removed and replaced. 
The procedure used to remove ICsfrom the module boards is dependent upon: the cost of the IC, 
the competency of the technician accomplishing the repairs, and the degree of certaintythatthe 

IC is defective. One of the following procedures is recommended. 

1. Inexpensive I Cs or I Cs that are known to be defective. Cut the defective IC from the board. 

Cut each pin close to the body of the IC, leaving as much ofthe pin as possible attached to the 

board. On the back side of the board use a 15-watt pencil-type soldering iron to melt the solder 
around the pins. When the solder melts, gently pull the pin out of the hole from the component 

side of the board. Repeat this procedure for each pin. A desoldering tool should be used to 

remove the old solder. Use caution when pulling the pins through the plated hole. Excessive 

heat or bent leads can damage the plating. When all pins have been removed and the holes 

arefree of solder, install the new IC (ensure proper orientation of IC pin numbers). Solder each 
ni n frnm thA h~r-1< c:irlA nf thA hn~rrl ~nrl f'11t nff AVf'AC:C: nin IAnnth \/ic:11~ll\/ inc:nAf't thA hn~rrl fnr 
t' •• I 11 -·I I ... 1- ___ .... -·-- -· ... I----· - -· ·- --·-·I_,,,, ____ f""ll I 1-1 ·~·· 11 W ·---II 7 II·-,.,--.... ·----· - 1-1 

excess solder or solder bridges before testing the board's operation. 

2. Expensive ICs or ICs that may be defective. On the back side of the board use a 15-watt 

pencil-type soldering iron to melt the solder around the pins. A desoldering tool should be 

used to remove the excess solder. Using needle-nose pliers, gently wiggle the pin in the hole 

whiie removing the soider. When the pin is free of soider in the hoie, repeat the same 
procedure for each pin on the IC. When all pins are free, use an extracting tool and gently pull 

the IC from the board. Do not use force if the IC does not come free of the board. Use the 

soldering iron to remove excessive solder from the pin or pins at the same time the IC is being 

pulled from the board. When the IC is free oft he board, carefully straighten each pin. If the IC 

is to be replaced or a new IC 1s to be installed, follow the same procedure as stated above for 
inexpensive I Cs. 

NOTE 

An extracting tool to remove the /Cs may be ordered from Tektronix, Inc. If an 

extracting tool is not available, use care to avoid damaging the pins. Pull slowly and 

evenly on both ends of the IC. Try to avoid having one end of the IC disengaged from the 

board before the other end 
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Disassembly and Replacement of 8001 /8002A µProcessor lab Assemblies 
The major assemblies of the 8001 /8002A µProcessor Lab consist of front panel, back panel, 

motherboard, power supplies, and six or more module assemblies (printed circuit boards). Since 

the removal procedure for the power supplies requires almost a complete disassembly of the 

µProcessor Lab, it is the only disassembly procedure included. 

NOTE 

Power supply modules (+5.2 Vdc, plus and minus 12 Vdc) are listed in the Replaceable 

Electrical Parts list as one part number for each power supply. Component part 

numbers are not furnished Complete assembly replacement is recommended. 

Both power supply modules are fastened together so if either is to be serviced or replaced, both 

modules must be removed from the equipment. Replacement or removal requires removing all 

the major assemblies except the front panel and motherboard assemblies. The following 

describes the disassembly and replacement procedure to service or replace the power supply 

modules. 

1. Removal of Power Supply Modules 

WARNING I 
Before the µProcessor Lab is disassembled make sure the primary power cord has 

been disconnected from the back panel. 

a. Rem eve the three scre\NS located 3!cng each side of the top covai and lift tha top covei off the 

mainframe. 

b. Disconnect connector P2 from the System Processor module. Remove connector and ribbon 

cable assembly from the unit. (Interconnecting cable to the Flexible Disc Unit.) 

c. Disconnect and remove all cable connectors to the Emulator Processor modules and the 

connectors that terminate on the back panel. 

@ 
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d. Place the µProcessor Lab on a flat work surface, preferably a dolly so that direct access to all 

sides of the unit is possible. 

e. Remove all remaining connectors to the modules and remove all plug-in circuit board 

modules from the unit to prevent damage to the modules. 

Depending on the 8001 /8002A µProcessor Lab configuration there may be as many 

as nine cable assemblies with connectors that terminate at the modules andthe other 

endterminating in either the front or back panel. When the connectors to the modules 

are disconnected and the modules removed, roll the cable assemblies up and secure 

them inside the mainframe to keep them from being damaged when the unit is turned 

on its side, top, or back. 

f. Place the unit on its top, remove the four screws in the bottom cover then lift and place the 

cover aside. Set the unit back on its bottom or base. 

~ 
~ 

Make sure the unit is placed on a flat surface to protect the bottom of the mother­

board 

g. Remove Data Acquisition Interface module (if installed) from the back panel-four screws. 

Set the module with its attached cable aside. 

h Remove the Jeft rear power supply cover by removing the two screws in front of the cover 

(through rear module positioning bracket) and the two screws through the back panel. Lift 

front of cover until it is clear of the module positioning bracket, then slide it forward until it 

clears J 103 and can be removed. Replace screvvs in the cover to prevent their loss. (Longer 

screws go in front of the cover.) 

i. Remove right rear power supply cover by removing the three screws in front of the cover 

(through rear module positioning bracket) and the three screws through the back panel. From 

rear of unit, move cover to the right and lift with a slight clockwise motion until the cover is 

clear of the module positioning bracket and connector J 100. It can now be removed. Replace 

screws in the cover to prevent their loss. (Longer screws go in front of the cover.) 
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j. Remove the back panel by removing the four screws holding the back panel to the mainframe. 
Then tilttop of the back panel away from the mainframe to gain access to TB2 and connectors 

P24 and J26. (Do not pull the cables that are still attached to the back panel.) 

NOTE 

When reassembling, do not tighten screws in Step 1 juntil screws fastening covers in 

Steps 1 h and 1 i have been tightened 

k. Unsolder the chassis ground wire to TB2-3 on the back side of terminal block TB2. Remove 

terminal block TB2 from the back panel by removing the two machine screws and hex nuts. 
Pull terminal block away from back panel far enough so it can be turned and the end of the 
terminal block fed through the hole in the back panel. 

The wires attached to the terminal block are long enough for removal; however, undue 

force should not be used when feeding the terminal block through the hole. 

I. Disconnect connectors P24 and J26. The back panel is now disconnected from the mainframe. 

Set the back panel aside. 

m. Place the unit on its right side. Remove three screws along the bottom of +5.2 Vdc power 

supply chassis. (Screws are through lower rear module positioning bracket.) Place the unit 

back on its base or bottom. 

n. Disconnect connector P22 from the motherboard and connector P23 on the main power 

switch cable assembly. Remove interlock switch S3 mounting plate from the mainframe. 

o. Disconnect all wire terminal lugs from terminal block TB1, on the motherboard. 

p. Remove the three screws (one has a hex nut) that secure each end of the power supply 
assembly to the sides of the mainframe. 

Before removing the screws on the right side of the rnainframe, piace shimming 

material (approximately 318 inch) under the power transformer of the +5. 2 Vdc power 

supply to prevent the power supplies from dropping when the screws in Step 1 p are 

removed. 
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q. The power supply assemblies or modules can now be removed from the mainframe. 

Feed connectors (P22 and P23) and wires from terminal block under the lower rear 

moduie positior:ing bracket as the poi,,A1er suppiies are removed from the mainframe. 

2. Separating Power Supply Modules 

If only one of the power supply modules is defective, the two modules must be separated to 

replace the defective module. After the power supply modules have been removed from the 

mainframe, remove the four screws holding the two power supply modules together. Cut cable 

assembly lacing (cable ties) and separate the wires for each module. 

3. Replacing Defective Plus and Minus 12 Vdc Power Supply 

The following procedure requires unsoldering and removal of existing wires on the 

defective power supply and re-connecting and soldering these wires to the 

replacement power supply. Extreme care must be taken to make sure the existing 

wires are not damaged and the wires are re-connected to their correct terminals. 

After separating the two modules, place the defective plus and minus 12 Vdc power supply 

module on its top and perform the following procedure: 

a. Locate primary winding termination numbers 1 thru 4 (four terminations) on the power 

transformer. Cutthe protective tubing over the wires andtransformerterminatsforthese four 

terminations. Unsolder the four terminations and remove the wires. Make sure all wires are 

tagged as they are removed. 

NOTE 

Only the primary winding terminations are disconnected on the power transformer. 

The secondary windings in the power cransformer for the plus and minus 12 Vdc 

power supply are connected internally within the power supply module. 

b. Unsolder and remove the three de volt output wires that terminate into stand-off terminals. 

Make sure all wires are tagged. 
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c. The plus and minus 12 Vdc power supply module is now completely disconnected and can be 

removed. 

d. Before re-connecting the wires to the new module transformer terminals, slip heat-shrink 

tubing (or similar tubing) over the wires. Re-connect and solder the wires removed in Steps 3a 

and 3b. Apply heat to shrink tubing over the wires and terminals after they have been soldered 
to the terminals. Cover as much of the transformer connecting lugs as possible before 

shrinking the tubing. 

e. Utilize the mounting brackets from the defective power supply and reassemble both power 
supply modules. 

f. Using cable ties or equivalent, re-bundle the cable and tie the cables that were separated 
during the separation procedure for the two power supplies. 

4. Replacing Defective +5.2 Vdc Power Supply 

The following procedure requires unsoldering and removal of existing wires on the 

defective power supply and the re-connecting and soldering of these wires to the 

replacement power supply. Extreme care must be taken to make sure the existing 

wires are not damaged and that wires are re-connected to the correct terminals. 

After separating the two modules, place the defective +5.2 Vdc power supply module on its top 
and perform the following procedure: 

a. Locate primary winding termination numbers 1 through 4 (four terminations) on the power 
trnnsfoimei and secondaiy v-vinding taimination numbeis 20 thrnugh 26 (seven 

terminations). Cut protective tubing from the wires and transformer terminals for these 11 
terminations. Unsolder all 11 terminations and remove the wires. Make sure all wires are 
tagged as they are removed. 

NOTE 

Only the primary and secondary winding terminations specified in Step 4a are 

disconnected on the power transformer. The remaining secondary windings on the 

power transformer for the +5. 2 Vdc power supply are connected internally within the 

power supply module. 
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b. Disconnect and remove all dcvolt outputwireterminal lugs(sixterminal lugs) thatterminate 

into stand-off terminals. Make sure all wires are tagged. 

c. The +5.2 Vdc power supply module is now completely disconnected. 

d. Before re-connecting the wires to the new module transformer terminals, slip heat-shrink 

tubing (oi similaitubing) oveithewiies. Re-connect and solder the wires removed in Steps 4a 

and 4b. Apply heatto shrink the tubing over wires and terminals after they have been soldered 

to the terminals. Cover as much of the transformer connecting lugs as possible before 

shrinking the tubing. 

e. Utilize the mounting brackets from the defective power supply and reassemble both power 

supply modules. 

f. Using cable ties or equivalent, rebundle the cables and tie the cables that were separated 

during the separation procedure for the two power supplies. 

5. Replacement of Power Supply Modules 

To replace the power supply modules for the 8001 /8002A µProcessor Lab unit, reverse the 

procedure for "Removal of Power Supply Modules". 
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CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Mfr. Code 

NO ENTRY 
00779 
00853 
01121 
01295 

01963 
03508 

04009 
04713 
07263 

09023 

09353 
11236 
11237 
14433 

14552 
18324 
24546 

27014 
32997 
33096 
34335 
34649 
50522 

54473 
55680 
56289 
56708 
71400 

72982 
75042 

80009 
82877 
83003 
91418 

91637 
97722 

12-2 

Manufacturer 

FOR 8 EP 
AMP, INC. 
SANGAMO ELECTRIC CO., S. CAROLINA DIV. 
ALLEN-BRADLEY COMPANY 
TEXAS INSTRUMENTS, INC., SEMICONDUCTOR 
GROUP 
CHERRY ELECTRICAL PRODUCTS CORPORATION 
GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 
PRODUCTS DEPARTMENT 
ARROW-HART, INC. 
MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 
FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
CORNELL-DUBILIER ELECTRONIC DIVISION 
FEDERAL PACIFIC ELECTRIC CO. 
C AND K COMPONENTS, INC. 
CTS OF BERNE, INC. 
CTS KEENE, INC. 
ITT SEMICONDUCTORS 

MICRO SEMICONDUCTOR CORP. 
SIGNETICS CORP. 
CORNING GLASS WORKS, ELECTRONIC 
COMPONENTS DIVISION 
NATTONAL SEMICONDUCTOR CORP. 
BOURNS, INC., TRIMPOT PRODUCTS DIV. 
COLORADO CRYSTAL CORPORATION 
ADVANCED MICRO DEVICES 
INTEL CORP. 
MONSANTO CO., ELECTRONIC SPECIAL 
PRODUCTS 
MATSUSHITA ELECTRIC, CORP. OF AMERICA 
NICHICON/AMERICA/CORP. 
SPRAGUE ELECTRIC CO. 
ZILOG INC. 
BUSSMAN MFG., DIVISION OF MCGRAW­
EDISON CO. 
ERIE TECHNOLOGICAL PRODUCTS, INC. 
TRW ELECTRONIC COMPONENTS, IRC FIXED 
RESISTORS, PHILADELPHIA DIVISION 
TEKTRONIX, INC. 
ROTRON, INC. 
VARO, INC. 
RADIO MATERIALS COMPANY, DIV. OF P.R. 
MALLORY AND COMPANY, INC. 

PCA ELECTRONICS 

Address 

P 0 BOX 3608 
P 0 BOX 128 
1201 2ND STREET SOUTH 
P 0 BOX 5012, 13500 N CENTRAL 
EXPRESSWAY 
3600 SUNSET AVENUE 

ELECTRONICS PARK 
103 HAWTHORNE STREET 
5005 E MCDOWELL RD,PO BOX 20923 

464 ELLIS STREET 

2652 DALRYMPLE ST. 
103 MORSE STREET 
406 PARR RD. 
3230 RIVERSIDE AVE. 
3301 ELECTRONICS WAY 
P 0 BOX 3049 
2830 F FAIRVIEW ST. 
811 E. ARQUES 

550 HIGH STREET 
2900 SEMICONDUCTOR DR. 
1200 COLUMBIA AVE. 
2303 W 8TH STREET 
901 THOMPSON PL. 
3065 BOWERS AVE. 

3400 HILLVIEW AVENUE 
1 PANASONIC WAY 
6435 N PROESEL AVENUE 
87 MARSHALL ST. 
14060 BUBB RD. 

2536 W. UNIVERSITY ST. 
644 W. l 2TH ST. 

401 N. BROAD ST. 
P 0 BOX 500 
7-9 HASBROUCK LANE 
P 0 BOX 411, 2203 WALNUT STREET 

4242 W BRYN MAWR 
P. 0. BOX 609 
16799 SCHOENBORN ST. 

City, State, Zip 

HARRISBURG, PA 17105 
PICKENS, SC 29671 
MILWAUKEE, WI 53204 

DALLAS, TX 75222 
WAUKEGAN, IL 60085 

SYRACUSE, NY 13201 
HARTFORD, CT 06106 
PHOENIX, AZ 85036 

MOUNTAIN VIEW, CA 94042 

SANFORD, NC 27330 
WATERTOWN, MA 02172 
BERNE, IN 46 711 
PASO ROBLES, CA 93446 

WEST PALM BEACH, FL 33402 
SANTA ANA, CA 92704 
SUNNYVALE, CA 94086 

BRADFORD, PA 16701 
SANTA CLARA, CA 95051 
RIVERSIDE, CA 92507 
LOVELAND, CO 80537 
SUNNYVALE, CA 94086 
SANTA CLARA, CA 95051 

PALO ALTO, CA 94304 
SECAUCUS, NJ 07094 
CHICAGO, IL 60645 
NORTH ADAMS, MA 01247 
CUPERTINO, CA 95014 

ST. LOUIS, MO 63107 
ERIE, PA 16512 

PHILADELPHIA, PA 19108 
BEAVERTON, OR 97077 
WOODSTOCK, NY 12498 
GARLAND, TX 75040 

CHICAGO, IL 60646 
r.OT.JJMBUS, NE 68601 
SEPULVEDA, CA 91343 
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Tektronix Serial/ Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

Al 670-5300-00 B010100 B010102 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-00 
----- ----- (8001 ONLY) 

Al 670-5300-01 B010103 B050305 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-01 
----- ----- (8001 ONLY) 

Al 670-5300-03 B050306 B050346 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-03 
----- ----- (8001 ONLY) 

Al n70-'i100-os B050347 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-05 
----- ----- (8001 ONLY) 

Al 670-5300-00 B010100 B010340 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-00 
----- ----- (8002 ONLY) 

Al 670-5300-01 B010341 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-01 
----- ----- (8002 ONLY) 

Al 670-5300-01 B032000 B062396 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-01 
----- ----- (8002A ONLY) 

Al 670-5300-03 B062397 B073172 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-03 
----- ----- (8002A ONLY) 

Al 670-5300-05 B073 l 73 B073533 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-05 
----- ----- (8002A ONLY) 

Al 670-5300-07 B073534 CKT BOARD ASSY:SYSTEM PROCESSOR 80009 670-5300-07 
----- ----- (8002A ONLY) 

A5 670-5299-01 CKT BOARD ASSY:DEBUG AND FRONT PANEL I/O 80009 670-5299-01 
AlO 670-5220-00 CKT BOARD ASSY:ASSEMBLER PROCESSOR 80009 670-5220-00 
Al 5 .670-5381-00 CKT BOARD ASSY:8001 SYSTEM MEMORY 80009 670-5381-00 
A20Al 670-5298-02 B010100 B025149X CKT BOARD ASSY:16K DYNAMIC RAM SYSTEM 80009 670-5298-02 

----- ----- (8001 ONLY) 

A20Al 670-5298-02 B010100 B020587X CKT BOARD ASSY:l6K DYNAMIC RAM SYSTEM 80009 670-5298-02 
----- ----- (8002 ONLY) 

A20A2 670-5297-02 B032000 B073141 CKT BOARD ASSY:SYSTEM MEMORY 80009 670-5297-02 
A20A2 670-5297-03 B073142 CKT BOARD ASSY:SYSTEM MEMORY 80009 670-5297-03 
A25Al 670-5505-00 B010100 B025149 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-00 

----- ----- (8001 ONLY) 

A25Al 670-5505-01 B025150 B035151 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-01 
----- ----- (8001 ONLY) 

A25Al 670-5505-03 B035152 B045289 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-03 
----- ----- (8001 ONLY) 

A25Al 670-5505-06 B045290 B050299 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-06 
----- ----- (8001 ONLY) 

A25Al 670-5298-02 B050300 CKT BOARD ASSY:l6K DYNAMIC RAM SYSTEM 80009 670-5298-02 
----- ----- (8001 ONLY) 

A25Al 670-5505-03 B015112 B045293 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-03 
----- ----- (8001 OPTION 45 ONLY) 

A25Al 670-5505-06 B045294 B056028 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-06 
----- ----- (8001 OPTION 45 ONLY) 

A25Al 670-5298-02 B056029 CKT BOARD ASSY:l6K DYNAMIC RAM SYSTEM 80009 670-5298-02 
----- ----- (8001 OPTION 45 ONLY) 

A25Al 670-5505-03 B015112 B045292 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-03 
----- ----- (8001 OPTION 49 ONLY) 

A25Al 670-5505-06 B045293 B056024 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-06 
----- ----- (8001 OPTION 49 ONLY) 

A25Al 670-5298-02 B056025 CKT BOARD ASSY:i6K DYNAMIC RAM SYSTEM 80009 670-5290-02 
----- ----- (8001 OPTION 49 ONLY) 

A25Al 670-5505-01 XB020588 B030633 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-01 
----- ----- (8002 ONLY) 

A25Al 670-5505-03 B030634 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 6 70-5505-03 
----- ----- (8002 ONLY) 
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A25Al 670-5505-03 B032000 B052436 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-03 
----- ----- (8002A ONLY) 

A25Al 670-5505-06 B052437 B072741 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-06 
----- ----- (8002A ONLY) 

A25Al 670-5298-02 B072742 CKT BOARD ASSY:l6K DYNAMIC RAM SYSTEM 80009 670-5298-02 
----- ----- (8002A ONLY) 

A25Al 670-5505-03 B010100 B052481 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-03 
----- ----- (8002A OPTION 45 ONLY) 

A25Al 670-5505-06 B052482 B065055 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-06 
----- ----- (8002A OPTION 45 ONLY) 

A25Al 670-5298-02 B065056 CKT BOARD ASSY:l6K DYNAMIC RAM SYSTEM 80009 670-5298-02 
----- ----- (8002A OPTION 45 ONLY) 

A25Al 670-5505-03 B010100 B052438 CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 80009 670-5505-03 
----- ----- (8002A OPTION 49 ONLY) 

A25Al 670-5505-06 B052439 B064022 CKT BOARD ASSY:HIGH PSEED MEMORY PROGRAM 80009 670-5505-06 
----- ----- (8002A OPTION 49 ONLY) 

A25Al 670-5298-02 B064023 CKT BOARD ASSY:l6K DYNAMIC RAM SYSTEM 80009 670-5298-02 
----- ----- (8002A OPTION 49 ONLY) 

A25A2 670-5659-01 CKT BOARD ASSY:HIGH SPEED MEMORY 80009 670-5659-01 
A30 670-5219-01 B010100 B030234 CKT BOARD ASSY:SYSTEM COMMUNICATION 80009 670-5219-01 

----- ----- (8001 ONLY) 
A30 670-5219-02 B030235 B050305 CKT BOARD ASSY:SYSTEM COMMUNICATION 80009 670-5219-02 

----- ----- (8001 ONLY) 
A30 670-5219-04 B050306 B050408 CKT BOARD ASSY:SYSTEM COMMUNICATION 80009 670-5219-04 

----- ----- (8001 ONLY) 

A30 670-5219-05 B050409 CKT BOARD ASSY:SYSTEM COMMUNICATION 80009 670-5219-05 
----- ----- (8001 ONLY) 

A30 670-5219-01 B032000 B062396 CKT BOARD ASSY:SYSTEM COMMUNICATION 80009 670-5219-01 
----- ----- (8002A ONLY) 

A30 670-5219-02 B062397 B072856 CKT BOARD ASSY:SYSTEM COMMUNICATION 80009 670-5219-02 
----- ----- (8002A ONLY) 

A30 670-5219-04 B072857 B073468 CKT BOARD ASSY:SYSTEM COMMUNICATION 80009 670-5219-04 
----- ----- (8002A ONLY) 

A30 670-5219-05 B073469 CKT BOARD ASSY:SYSTEM COMMUNICATION 80009 670-5219-05 
----- ----- (8002A ONLY) 

A35 670-5313-00 CKT BOARD ASSY:MOTHER 80009 670-5313-00 
A40 670-5378-01 B010100 B050373 CKT BOARD ASSY:LOWER FRONT PANEL 80009 6 70-5378-01 

----- ----- (8001 ONLY) 

A40 670-5378-03 B050374 CKT BOARD ASSY:LOWER FRONT PANEL 80009 670-5378-03 
----- ----- (8001 ONLY) 

A40 67U-':>J/8-UJ BOJ:wou BO l :UUb CKT BOARD ASSY:LOWER FRONT PANEL 80009 670-)378-01 
----- ----- (8002A ONLY) 

A40 670-5378-03 B073307 CKT BOARD ASSY:LOWER FRONT PANEL 80009 670-5378-03 
----- ----- (8002A ONLY) 

A40A2 670-5225-00 CKT BOARD ASSY:PROM SOCKET 80009 670-5225-00 
A45 118-0512-00 CKT BOARD ASSY:HCC15-3 80009 118-0512-00 
A50 118-0513-00 CKT BOARD ASSY:F5-25 80009 118-0513-00 

Al ----- ----- CKT BOARD ASSY:SYSTEM PROCESSOR 

CIOl3 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
Cl049 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
Cl085 283-0003-00 CAP. ,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C1105 281-0001--GO f"1.o\D vvn rirn n T • "I n 1 nr .i. Q n .... '1 n ~1 1~nu 72982 855--- 558Z5U-1032 Vl"l..i • 'l.'.i'\.U .VLll\. LJ.1...V.VJ..UJ. '•uv LUfO,J..JV'I' 

Cl 119 283-0003-00 CAP. ,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
c J J 26 28 3-()()()3-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
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Cl 129 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
Cll61 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
Cll62 290-0209-00 CAP.,FXD.ELCTLT:50UF,+75-10%,25V 56289 30D688 
Cll63 290-0209-00 CAP.,FXD.ELCTLT:50UF,+75-10%,25V 56289 300688 
C2039 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C2041 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

C2069 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C2119 283~0003~00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-l03Z 
C2148 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C2162 283-0698-00 B010100 B050305X CAP.,FXD,MICA D:390PF,1%,500V 09023 CD15ED391F03 

----- ----- (8001 ONLY) 
C2162 283-0698-00 B032000 B062396X CAP.,FXD.MICA D:390PF,1%,500V 09023 CD15ED391F03 

----- ----- (8002A ONLY) 

C3046 283-0648-00 CAP.,FXD,MICA D:lOPF,5%,lOOV 00853 Dl51Cl00DO 
C3101 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C3129 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C3149 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C3173 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-l03Z 
C4021 283-0003-00 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 

C4049 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4061 283-0003-00 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C4141 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4155 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4173 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C4179 283-0648-00 CAP.,FXD.MICA D:lOPF,5%,lOOV 00853 Dl51Cl00DO 

C5035 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5036 290-0209-00 CAP.,FXD.ELCTLT:50UF,+75-10%,25V 56289 300688 
C1066 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5125 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5172 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C7141 283-0330-00 XB052i89 CAP.,FXD.CER DI:lOOPF,5%,50V 72982 81l1N068COG0101J 

CR2152 152-0233-00 SEMICOND DEVICE:SILICON,85V,100MA 80009 152-0233-00 
CR2171 152-0233-00 B010100 B050305X SEMICOND DEVICE:SILICON,85V,100MA 80009 152-0233-00 

----- ----- (8001 ONLY) 
CR2171 152-0233-00 B032000 B062396X SEMICOND DEVICE:SILICON,85V,100MA 80009 152-0233-00 

----- ----- (8002A ONLY) 

Rl015 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rl021 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rl069 307-0598-00 RES NTWK,FXD FI:7,330 OHM,2%,1.0W 91637 MSP08A01331G 
Rl071 307-0605-00 RES NTWK,FXD FI:7,470 OHM,2%,0.15W 91637 C SP08GO 1-4 71 G 
Rl079 307-0598-00 RES NTWK,FXD FI:7,330 OHM,21.,l.OW 91637 MSP08A01331G 
Rl081 307-0605-00 RES NTWK,FXD FI:7,470 OHM,2%,0.15W 91637 CSP08G01-471G 

Rl092 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rl093 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rl094 315-0101-00 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
Rl099 315-0101-00 RES.,FXD.CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
Rlll9 315-0101-00 RES.,FXD.CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
Rll21 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

Rll28 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rl 131 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215 
Rll32 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
Rl 136 315-0153-00 RES.,FXD,CMPSN:l5K OHM,5%,0.25W 01121 CB1535 
Rll39 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rll41 3i5-0621-00 RES.,FXD.CMPSN:620 OHM,5%,0.25W 01121 CB6215 

Rl 146 315-0222-00 RES.,FXD.CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rll55 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R1176 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
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Rll 77 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rll78 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2085 315-0222-00 RES.,FXD.CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2091 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2099 315-0471-00 RES.,FXD.CMPSN:470 OHM,5%,0.25W 01121 CB4715 
R2133 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

R2143 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2152 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2171 321-0247-00 B010100 B050305X RES.,FXD,FILM:3.65K OHM,1%,0.125W 91637 MFF1816G36500F 

----- ----- (8001 ONLY) 
R2171 321-0247-00 B032000 B062396X RES.,FXD,FILM:3.65K OHM,1%,0.125W 91637 MFFl!:Sl6G36500F 

----- ----- (8002A ONLY) 

R2177 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R3036 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
R3039 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
R3041 315-0202-00 XB050347 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025 

----- ----- (8001 ONLY) 
R3041 315-0202-00 XB073173 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025 

----- ----- (8002A ONLY) 

R3055 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R3076 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
R3091 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R3155 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R317l 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R4121 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSPO!:SA01222G 

R4129 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R4145 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R4165 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R4171 315-0202-00 XB050347 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025 

----- ----- (8001 ONLY) 
R4171 315-0202-00 XB073173 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025 

----- ----- (8002A ONLY) 

R4176 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4 715 
R5032 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R'>055 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R5071 31S-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4 715 
R5085 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R5101 315-0222-00 RES.,FXD.CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

R5102 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,l.OW 91637 MSP08A01222G 
R5104 307-0596-00 ~ES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
K5i55 3 l 5-unz-uu RES.,FXD,CMPSN:2.2K UHM,5%,0.25w Oi12i CB2225 

R5165 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
R5l 72 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
R7066 317-0301-00 XB052189 RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 

R7067 317-0301-00 XB052189 RES.,FXD.CMPSN:300 OHM,5%,0.125W 01121 BB3015 
R7068 317-0301-00 XB052189 RES.,FXD.CMPSN:300 OHM,5%,0.125W 01121 BB3015 
R7069 317-0301-00 XB052189 RES.,FXD.CMPSN:300 OHM,5%,0.125W 01121 BB3015 
R7071 317-0301-00 XB052189 RES.,FXD.CMPSN:300 OHM,5%,0.125W 01121 BB3015 
R7079 317-0151-00 XB052189 RES.,FXD.CMPSN:l50 OHM,5%,0.125W 01121 BB1515 
R7<188 '317-0750-00 XB052189 RES.;FXD.CMPSN'.75 OHM,5%,0.125W 01121 BB7505 

R7089 317-0301-00 XB052189 RES.,FXD.CMPSN:300 OHM,5%,0.125W 01121 BB3015 

SI 141 118-0319-00 SW,CODE IND WHL:THUMBWHEEL,lOPOSN,l SECT 00779 435-128-1 

U1010 1)6 0361 ("\{"\ MICROCIRCUIT,DI:UNPl A SY~{ RCVR XMTR 80009 156-0361-00 vu 

Ul030 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
Ul040 I 56-0222-00 MICROCIRCUIT,DI:HEX.LATCH 80009 156-0222-00 
UI050 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
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Ul060 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U1080 156-0061-00 MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 01295 SN7442(N OR J) 
Ul090 156-0061-00 MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 01295 SN7442(N OR J) 
Ul 100 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
Ull 10 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
Ull20 156-0997-00 MICROCKT,INTFC:DUAL COMM LINE DRIVER 18324 N8Tl5A 

Ul 130 156-0995-00 MICROCKT,INTFC:DUAL COMM LINE RCVR W/HYST 80009 156-0995-00 
Ull50 156...,,0043-=00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
Ull60 156-0325-00 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
U2030 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U2040 156-0222-00 MICROCIRCUIT,DI:HEX.LATCH 80009 156-0222-00 
U2050 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 

U2060 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U2070 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U2080 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U2090 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
U2100 156-0035-00 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
U2110 156-0061-00 MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 01295 SN7442(N OR J) 

U2120 156-0061-00 MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 01295 SN7442(N OR J) 
U2130 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U2140 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U2150 156-0462-00 MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
U2160 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
U2170 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 

03010 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U3020 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
U3040 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
U3050 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U3060 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
U3070 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 

U3080 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U3090 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
U3100 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U3110 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U3120 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U3130 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 

U3140 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U3150 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
U3160 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 

U3170 156-0030-00 MICROCIRCUIT,Dl:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U4010 156-0986-00 B010100 B050305 MICROCIRCUIT,DI:MICROPROCESSOR,8 BIT 80009 156-0986-00 

----- ----- (8001 ONLY) 

U4010 156-0986-01 B050306 MICROCIRCUIT,DI:MICROPROCESSOR,8 BIT 80009 156-0986-01 
----- ----- (8001 ONLY) 

U4010 156-0986-00 B032000 B062396 MICROCIRCUIT,DI:MICROPROCESSOR,8 BIT 80009 156-0986-00 
----- ----- (8002A ONLY) 

U4010 156-0986-01 B062397 MICROCIRCUIT,DI:MICROPROCESSOR,8 BIT 80009 156-0986-01 
----- ----- (8002A ONLY) 

U4030 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U4040 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U4050 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U4060 1 56-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4070 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4080 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 

U4090 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U4100 156-0219-00 MICROCIRCUIT,DI:8-INPUT PRIORITY DCDR 07263 9318DC 
U4110 156-0219-00 MICROCIRCUIT,DI:8-INPUT PRIORITY DCDR 07263 9318DC 
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U4120 156-0153-00 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
U4130 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U4140 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U4150 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U4160 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U4170 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 

U5030 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U5040 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U5060 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U5070 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U5080 156-0222-00 MICROCIRCUIT,DI:HEX.LATCH 80009 156-0222-00 
U5090 156-0222-00 MICROCIRCUIT,DI:HEX.LATCH 80009 156-0222-00 

U5110 156-0222-00 MICROCIRCUIT,DI:HEX.LATCH 80009 156-0222-00 
U5120 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U5130 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U5140 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U5150 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U5160 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 

Y3033 158-0107-00 XTAL UNIT,QTZ:l0MHZ,0.0015%SERIES 80009 158-0107-00 
Y5 l 73 158-0155-00 XTAL UNIT,QTZ:9.984MHZ,0.015%,PARALLEL 33096 PB-1167 
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AS ----- ----- CKT BOARD ASSY:DEBUG AND FRONT PANEL I/O 

Cl015 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
Cl075 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
Cl098 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
Clll4 290-0209-00 CA?.,FXD,ELCTLT:50UF,+75-10%,25V 56289 300688 
Cll61 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C2025 283-0003-00 CAP.;FXD;CER DI:0.01UF;+80-20%,150V 72982 855-558Z5U-103Z 

C2075 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C2091 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C2095 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C2161 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C3095 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C3115 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 

C3135 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C3159 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C4025 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C4115 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4151 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5019 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

C5025 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5028 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 300688 
C5035 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5089 '283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5105 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5166 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,iSOV 72982 855-558Z5U-i03Z 

.1085 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rl095 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rlll5 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
Rll35 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
R2015 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2135 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

R3155 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R4095 315-0681-00 RES.,FXD,CMPSN:680 OHM,5%,0.25W 01121 CB6815 
R5121 315-0222-00 D1"C 1"VT'I r'MDC1\.T• ') '>V f\UM t;:a/ () ')t;:T,T 01121 CB2225 .L'-LllJ • 'J,,"n..,J,J' V.L".U.. t.Jl.L' • J'- • 4n V.Lll".l' .JIO JV• ,f;,.Jft 

R5135 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R5162 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

Ul010 156-0035-00 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
Ul020 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
Ul030 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
Ul040 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
Ul050 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
Ul060 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 

Ul070 156-0690-00 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74S02N 
Ul080 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
Ul090 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NANO GATE 01295 SN7400(N OR J) 
UllOO 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
UlllO 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
Ull20 156-0035-00 MICROCIRCUIT,DI:SGL 8-INPUT POS NANO GATE 80009 156-0035-00 

Ul 130 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
ull40 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NANO GATE 01295 SN7400(N OR J) 
Ull50 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
Ul 160 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U2010 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U2020 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 

U2030 156-0989-00 MICROCIRCUIT,DI:4 X 4 RGTR FILE W/3 STATE 07263 74LS670PC OR DC 
U2040 156-0990-00 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 
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Section 12-8001/8002A Service 

REPLACEABLE 

ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local Tektronix, Inc. Field Office 
or representative. 

Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instrument 
type or number, serial number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or improved part, your local 
Tektronix, Inc. Field Office or representative will contact you concerning any change in part 
number. 

Change information, if any, is located at the rear of this manual. 

SPECIAL NOTES AND SYMBOLS 

XOOO Part first added at this serial number 

OOX Part removed after this serial number 

ITEM NAME 

In the Parts List, an Item Name is separated from the description by a colon (:). 
Because of space limitations, an Item Name may sometimes appear as incomplete. For 
further Item Name identification, the U.S. Federal Cataloging Handbook H6-1 can be 
utilized where possible. 

ABBREVIATIONS 

ACTA ACTUATOR PLSTC PLASTIC 
ASSY ASSEMBLY QTZ QUARTZ 

CAP CAPACITOR RECP RECEPTACLE 
GER CERAMIC RES RESISTOR 
CKT CIRCUIT RF RADIO FREQUENCY 
COMP COMPOSITION SEL SELECTED 
CONN CONNECTOR SEMICOND SEMICONDUCTOR 
ELCTLT ELECTROLYTIC SENS SENSITIVE 
ELEC ELECTRICAL VAR VARIABLE 
INCAND INCANDESCENT WW WIREWOUND 
LED LIGHT EMITT-ING DIODE XFMR TRANSFORMER 
NONWIR NON WIREWOUND XTAL CRYSTAL 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. rn Dscont Name & Description Code Mfr Part Number 

U2050 156-0989-00 MICROCIRCUIT,DI:4 X 4 RGTR FILE W/3 STATE 07263 74LS670PC OR DC 
U2060 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U2070 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
U2080 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U2090 156-0222-00 MICROCIRCUIT,DI:HEX.LATCH 80009 156-0222-00 
U2100 156-0219-'oO MICROCIRCUIT,DI:8-INPUT PRIORITY DCDR 07263 9318DC 

U2110 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U2120 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U2130 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U2140 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U2150 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
u2160 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 

U3010 156-0125-00 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
U3020 156-0222-00 MICROCIRCUIT,DI:HEX.LATCH 80009 156-0222-00 
U3030 156-0989-00 MICROCIRCUIT,DI:4 X 4 RGTR FILE W/3 STATE 07263 74LS670PC OR DC 
U3040 156-0990-00 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 
U3050 156-0989-00 MICROCIRCUIT,DI:4 X 4 RGTR FILE W/3 STATE 07263 74LS670PC OR DC 
U3060 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 

U3070 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U3080 156-0990-00 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 
U3090 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
U3100 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U3110 156-0034-00 MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 80009 156-0034-00 
U3120 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 

U3130 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U3140 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
U3150 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U3160 156-0034-00 MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 80009 156-0034-00 
U4010 156-0061-00 MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 01295 SN7442(N OR J) 
U4020 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 

U4030 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U4040 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4050 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4060 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4070 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
U4080 156-0034-00 MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 80009 156-0034-00 

U4090 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U4100 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U4110 156-0690-00 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74S02N 
U4120 155-1015-0C XICROCIRCUIT,DI:DUAL T_U 'C'T\r"'C' 'T'DTr' T.'l:" 80009 156-1015-00 ..J L'- 1...ILJ\.J'J.,;, ..1..1..,J..\J L .1.' 

U4130 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U4140 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 

U4150 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U4160 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U5010 156-0125-00 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
U5020 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U5030 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
u5040 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 

U5050 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U5060 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U5070 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
U5080 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U5090 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NANO GATE 01295 SN7400(N OR J) 
U5100 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 

U5110 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U5120 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U5130 156-1015-00 UTf""1Dnf"'1TD£1TTT'T' T\T .nJTAT T_V t"nf""1'C" l"J'lDTf"' 'L"''D 

nLunvuLnuuLL,vL.uun~ J " uuu~ LnLu •• 80009 156-1015-00 
U5140 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U5150 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
U5160 156-0034-00 MICROCIRCUIT,DI:DUAL 4-INPUT NANO GATE 80009 156-0034-00 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/ Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Desciiption Code Mfr Part Numb.er 

AlO ----- ----- CKT BOARD ASSY:ASSEMBLER PROCESSOR 

C3039 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C3077 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C3099 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5023 290-0209-00 CAP.,FXD,ELCTL~:50UF,+75-l0%,25V 56289 30D688 
C5031 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5054 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

C5091 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

R3035 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
R3085 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
R3091 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315 
R4101 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R5073 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

U3030 156-0866-00 MICROCIRCUIT,DI:l3 INP NAND GATES 04713 SN74LS133 
U3040 156-0983-00 MICROCIRCUIT,DI:MICROPROCESSOR EIGHT BIT 56708 Z-80A 
U3060 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U3080 156-0382-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74LSOO(N OR J) 
U3090 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U3100 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 

U4030 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U4060 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4080 '156-0383-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
U4090 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U4100 156-0382-00 MICROCIRCUIT,DI:QUAD 2-INPUI NAND GATE 01295 SN74LS00(N OR J) 
U5030 156-0985-00 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 18324 N74LS260AN OR J 

U5040 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
05050 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U5060 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
05080 156-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
05090 156-1015-00 MICROCIRCOIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U5100 156-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

Al5 ----- ----- CKT BOARD ASSY:8001 SYSTEM MEMORY 

Cl013 283-0128-00 CAP.,FXD,CER DI:l00PF,5%,500V 72982 871-536T2Hl01J 
Cl024 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
Cl055 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
Cl074 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
Cl098 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
Cll25 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 

C2012 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
C2023 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
C2033 290-0209-00 CAP.,FXD.ELCTLT:50UF,+75-10%,25V 56289 30D688 
C2034 283-0111 '-00 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C2044 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C2053 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 

C2054 283-0111-00 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C2074 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C2088 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C2092 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C2109 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C3025 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 

C3044 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C3064 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C3074 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C3084 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C3094 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C3104 283-0111-00 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 

r.3112 283-0111-00 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C3114 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 812i-N088Z5Ui04M 
C401 l 283-0111-00 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C5012 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C5025 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C5029 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 

C5035 283-0111-00 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C5075 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C5105 283-0111-00 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 

Rl012 321-0299-00 RES.,FXD,FILM:l2.7K OHM,1%,0.125W 91637 MFF1816Gl2701F 
Rl038 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rl051 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rl067 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Rl068 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CB5625 
R2000 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

R2024 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2025 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R5032 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R5055 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CB5625 
R5065 307-0595-00 RES NTWK,FXD FI:7,5.6K OHM,2%,1.0W 32997 4308R-101-562 
R5082 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.2SW 01121 CB2225 

K5 ii 2 3i5-0222-00 RES.,FXD,CMPSN:2.2K OHM,5X,0.25W 01121 CB2225 

Ul010 156-0405-00 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
Ul020 156-0386-00 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 04713 SN74LS10N OR J 
U1010 156-0846-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MC7905CT 
Ul040 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
Ul050 156-0382-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 0129) SN/4LS00(N OR J) 
Ul060 156-0382-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74LSOO(N OR J) 
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Tektronix 
Ckt No. Part No. 

Ul070 
Ul080 
Ul090 
UllOO 
Ul 110 
Ul 120 

U2010 
U2020 
U2030 
U2040 
U2050 
U2060 

U2070 
U2080 
U2090 
U2100 
U2110 
U2120 

U3010 
U3020 
U3030 
U3030 
U3030 
U3040 

U3040 
U3040 
U3050 
U3050 
U3050 
U3060 

U3060 
U3060 
U3070 
U3080 
U3090 
U3100 
U3110 

U4010 
U4020 
U4030 
U4040 
U4040 
U4040 

U4050 
U4050 
U4050 
U4060 
U4060 
U4060 
U4070 
U4080 
U4090 
U4100 
U4110 

U5010 

156-0291-00 
156-0291-00 
156-1028-00 
156-1028-00 
156-1028-00 
156-1028-00 

156-0464-00 
156-0385-00 
156-0382-00 
156-0990-00 
156-0383-00 
156-0999-00 

156-0391-00 
156-0061-00 
156-0061-00 
156-0061-00 
156-1084-00 
156-0383-00 

156-0061-00 

160-0008-01 
160-0008-02 
160-0008-03 
160-0009-01 

160-0009-02 
160-0009-04 
160-0002-01 
160-0002-02 
160-0002-03 
160-0006-01 

160-0006-02 
160-0006-03 

156-0530-00 

160-0007-01 
160-0007-02 
160-0007-03 

160-0006-00 
160-0253-00 
160-0253-01 
160-0005-00 
160-0005-01 
160-0005-02 

156-0530-00 

REV, JUN 1981 

Replaceable Electrical Parts-8001 /8002A Service 

Serial/Model No. 
EH Dscont Name & Description 

MICROCIRCUIT,DI:l024 BIT X STATIC RAM 
MICROCIRCUIT,DI:l024 BIT X STATIC RAM 
MICROCIRCUIT,DI:l024 X 4 STATIC RA..~ 

MICROCIRCUIT,DI:l024 X 4 STATIC RAM 
MICROCIRCUIT,DI:l024 X 4 STATIC RAM 
MICROCIRCUIT,DI:l024 X 4 STATIC RA..~ 

MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 
MICROCIRCUIT,DI:HEX.Ii~vERTER 

MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 
MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 
MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 
MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 

MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 
MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 
MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 
MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 
MICROCIRCUIT,DI:9 INPUT PARITY GEN/CHECKER 
MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 

MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 
(SEE LIST FOLLOWING U5120) 

B010100 B020209 MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
B020210 B050384 MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
B050385 MICROCIRCUIT,DI:2048 X 8 CUSTOM MASK 
B010100 B020209 MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 

B020210 B040509 
B0405i0 
B010100 B020209 
B020210 B050384 
B050385 
B010100 B020209 

B020210 B050384 
B050385 

B010100 B020209 
B020210 B050384 
B050385 

B010100 B020209 
B020210 B050384 
B050385 
B010100 B020209 
B020210 B050384 
B050385 

MICROCIRCUIT,DI:2048 X 8 E PROM,PROGR.A..'1MED 
MICROCIRCUIT,DI:2048 X 8 ROM,CUSTOM MASK 
MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
MICROCIRCUIT,DI:2048 X 8 ROM,CUSTOM MASK 
MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 

MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
MICROCIRCUIT,DI:2048 X 8 ROM,CUSTOM MASK 
(SEE LIST FOLLOWING U5120) 
(SEE LIST FOLLOWING U5120) 
(SEE LIST FOLLOWING U5120) 
(SEE LIST FOLLOWING U5120) 
(SEE LIST FOLLOWING U5120) 

MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(SEE LIST FOLLOWING U5120) 
(SEE LIST FOLLOWING U5120) 
MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 

MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
MICROCIRCUIT,DI:2048 X 8 E PROM PROGRAMMED 
MICROCIRCUIT,DI:2048 X 8 E ROM,CUSTOM MASK 
MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
MICROCIRCUIT,DI:2048 X 8 E PROM,PROGRAMMED 
MICROCIRCUIT,DI:2048 X 8 E ROM,CUSTOM MASK 
(SEE LIST FOLLOWING U5120) 
(SEE LIST FOLLOWING U5120) 
(SEE LIST FOLLOWING U5120) 
(SEE LIST FOLLOWING U5120) 
(SEE LIST FOLLWOING U5120) 

MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 

Mfr 
Code 

27014 
27014 
34649 
34649 
34649 
34649 

07263 
80009 
01295 
80009 
80009 
04713 

04713 
01295 
01295 
01295 
18324 
80009 

Mfr Part Number 

2102AN 
2102AN 
2114 
2114 
2114 
2114 

74LS20PC OR DC 
156-0385-00 
SN74LSOO(N OR J) 
156-0990-00 
156-0383-00 
MC6888/MC8T98L 

74LS174(N OR J) 
SN7442(N OR J) 
SN7442(N OR J) 
SN7442(N OR J) 
N82S62(N OR F) 
156-0383-00 

01295 SN7442(N OR J) 

80009 160-0008-01 
80009 160-0008-02 
80009 160-0008-03 
80009 160-0009-01 

80009 
80009 
80009 
80009 
80009 
80009 

80009 
80009 

80009 

80009 
80009 
80009 

80009 
80009 
80009 
80009 
80009 
80009 

160-0009-02 
160-0009-03 
160-0002-01 
160-0002-02 
160-0002-03 
160-0006-01 

160-0006-02 
160-0006-03 

156-0530-00 

160-0007-00 
160-0007-02 
160-0007-03 

160-0006-00 
160-0253-00 
160-0253-01 
160-0005-00 
160-0005-01 
160-0005-02 

80009 156-0530-00 

12-13 



Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

U5020 1S6-0S30-00 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 1S6-0S30-00 
U5030 1S6-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 1S6-038S-OO 
US040 1S6-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 1S6-038S-OO 
U50SO 1S6-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 1S6-038S-00 
US060 1S6-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U5070 1S6-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 

U5080 1S6-0866-00 MICROCIRCUIT,DI:l3 INP NAND GATES 04713 SN74LS133 
US090 156-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-038S-OO 
USlOO 1S6-098S-00 MICROCIRCUIT,DI:DUAL S-INPUT NOR GATE 18324 N74LS260AN OR J 
U5110 1S6-0464-00 MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 07263 74LS20PC OR DC 
U5120 1S6-0383-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 1S6-0383-00 

THE FOLLOWING EPROM PART NUMBERS CAN BE 
INTERCHANGED WITH ANY OF THESE CKT NUMBERS: 

U3020 U3090 U4020 U4080 U4110 
U3070 U3100 U4030 U4090 
U3080 U3110 U4070 U4100 

160-0003-00 B010100 B045140 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0003-00 
----- ----- (8001 OPTION 01 ONLY) 
160-0003-01 B04Sl41 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0003-01 
----- ----- (8001 OPTION 01 ONLY) 
160-02S2-00 XB04Sl41 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-02S2-00 
160-0004-01 B015100 B015112 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0004-01 
----- ----- (8001 OPTION 02 ONLY) 

160-0004-02 B015ll3 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0004-02 
----- ----- (8001 OPTION 02 ONLY) 
160-0251-00 XB045141 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-02Sl-OO 
i60-0163-00 B035i00 8045140 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0163-00 
----- ----- (8001 OPTION 03 ONLY) 
160-0163-01 B04Sl41 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0163-01 
----- ----- (8001 OPTION 03 ONLY) 

160-0164-00 8035100 8045140 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0164-00 
----- ----- (8001 OPTION 03 ONLY) 
160-0164-01 8045141 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0164-01 
----- ----- (8001 OPTION 03 ONLY) 
160-0165-00 8015100 B015136 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-016S-OO 
----- ----- (8001 OPT TON 0 'i ONT .. Y) 

160-0161-01 8015137 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0l6S-Ol 
----- ----- (8001 OPTION OS ONLY) 
160-0166-00 8015100 8015136 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0166-00 
----- ----- (8001 OPTION OS ONLY) 
160-0166-01 8015137 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0166-01 
----- ----- (8001 OPTION OS ONLY) 

160-0167-00 8015100 BO 15110 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0167-00 
----- ----- (8001 OPTION 04 ONLY) 
160-0167-01 BOl 51 i l MICROCIRCUlf,01:2048 X 8 EPROM,PROGRAMMED 80009 160-0167-01 
----- ----- (8001 OPTION 04 ONLY) 
160-0168-00 8015100 8015110 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0168-00 
----- ----- (8001 OPTION 04 ONLY) 

160-0168-01 BOl 5111 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0168-01 
----- ----- (8001 OPTION 04 ONLY) 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Numb'er 

160-0314-00 MICROCIRCUIT,DI:2048 x 8 ROM,CUSTOM MASK 80009 160-0314-00 
160-0315-00 MICROCIRCUIT,DI:2048 x 8 ROM,CUSTOM MASK 80009 160-0315-00 
160-0462-00 MICROCIRCUIT,DI:2048 x 8 EPROM,PROGRAMMED 80009 160-0462-00 
160-0463-00 MICROCIRCUIT,DI:2048 x 8 EPROM,PROGRAMMED 80009 160-0463-00 
160-0760-00 MICROCIRCUIT,DI:2048 x 8 EPROM,PROGRAMMED 80009 160-0760-00 
160-0761-00 MICROCIRCUIT,DI:2048 x 8 EPROM,PROGRAMMED 80009 160-0761-00 

160-0763-00 MICROCIRCUIT,DI:2048 x 8 EPROM,PROGRAJ1MED 80009 160-0763-00 
160-0764-00 MICROCIRCUIT,DI:2048 x 8 EPROM,PROGRAMMED 80009 160-0764-00 
160-0765-00 MICROCIRCUIT,DI:2048 x 8 EPROM,PROGRAMMED 80009 160-0765-00 
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Replaceable Electrical Parts-BOO 1 /8002A Service 

Tektronix Serial/ Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

A20Al ----- ----- CKT BOARD ASSY:l6K DYNAMIC RAM SYSTEM 

ClOOl 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl012 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl024 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl031 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl035 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl044 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

ClOSl 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl065 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl071 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl084 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
CllOl 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
Clll9 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 

Cll35 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
Cll 71 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C2001 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2005 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2011 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2025 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C2031 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2035 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
C2045 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2051 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2065 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2071 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C2075 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2084 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2102 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C2131 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C2175 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C300i 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C3005 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3011 283-0111-00 CAP. ,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3025 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3031 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3035 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3045 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C3051 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3065 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3071 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3084 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3095 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3097 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 

C3111 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C3118 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C3125 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C3155 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C3171 283-0676-00 CAP.,FXD,MICA D:82PF,1%,SOOV 00853 Dl05E820FO 
C3173 283-0028-00 CAP.,FXD,CER DI:0.0022UF,20%,SOV 56289 19C606 

C4001 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C4005 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C4006 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C4011 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C4025 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C4031 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C401'> 783-0111-00 CAP, FXD;CEF nr~o, 1UF;?0%,50V 72982 8171-N088Z5U104M 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/ Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

C4045 283-0111-00 CAP.;FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4051 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4065 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4071 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4075 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4084 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 

C4116 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4125 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4149 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4154 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4165 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5079 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 

C5169 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C6004 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C6006 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C6009 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C6029 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C6046 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

DLl 140 119-0982-00 DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 

Rl085 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
Rl089 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
Rl091 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
Rl092 ·315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
Rl093 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
Rl096 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 

Rl141 315-0101-00 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
R2085 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R2089 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R2091 315-0510-00 RES.,FXD,CMPSN:51 OIL~,5%,0.25W 01121 CB5105 
R2096 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R2101 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 

R2109 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R2111 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2135 315-0101-00 RES.,FXD,CMPSN:lOO OHM,5%,0.25W f\11'11 CB1015 V.L.1.-'.L 

R2169 321-0335-00 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
R3085 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R3087 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 

R3165 321-0335-00 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
R4085 315-0510-00 RES., FXD, CMPSN: 51 OHM, 5%, 0. 25W 01121 CB5105 
R4097 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R4145 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R4171 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
R5085 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 

R5089 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R5165 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R6006 321-0291-00 RES.,FXD,FILM:l0.5K OHM,1%,0.125W 91637 MFF1816Gl0501F 
R6007 321-0303-00 RES.,FXD,FILM:l4K OHM,1%,0.12SW 91637 MFF1816Gl4001F 
R6040 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R6155 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 

R6159 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
R6165 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

84163 118-0320-00 SWITCH,SLIDE:4 SPST,50M AMP,24V 11237 206-4 

UlOOO 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
UlOlO 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
Ul020 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
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Ul030 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
Ul040 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
Ul050 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
Ul060 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
Ul070 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
Ul080 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 

Ul090 156-0125-00 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
UllOO 156-0948-00 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
UlllO 156-0992-00 MICROCIRCUIT,DI:QUAD TTL-TO MOS DRIVER 80009 156-0992-00 
Ull20 156-0693-00 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
Ull30 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
Ull40 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 

Ull50 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
Ull60 156-0180-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
Ull 70 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
U2000 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
U2010 156-1000-00 MICROCIRCUIT,DI:4096 x 1 DYNAMIC RAM 80009 156-1000-00 
U2020 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 

U2030 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
U2040 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
U2050 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U2060 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U2070 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U2080 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 

U2090 156-0125-00 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
U2100 156-0035-00 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
U2110 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U2120 156-0180-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
U2130 156-0125-00 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
U2140 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 

U2150 156-0118-00 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0 ll 8-00 
U2160 156-0180-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
U2170 156-0118-00 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
U3000 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
U3010 156-1000-00 MICROCIRCUIT,DI:4096 x 1 DYNAMIC RAM 80009 156-1000-00 
U3020 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 

U3030 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U3040 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U3050 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U3060 156···1000-00 MICROCIRCUIT,DI:4096 x DYNfu'fIC RAH 80009 156~1000-00 

U3070 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
U3080 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 

U3090 156-0325-00 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
U3100 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U3110 156-1014-00 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
U3120 156-0035-00 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
U3130 156-0462-00 MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
U3140 156-1014-00 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 

U3150 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
U3160 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
U3170 156-0405-00 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
U4000 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
U4010 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U40?0 156-1000-00 MICROCIRCUIT,DI:4096 x 1 DYNAMIC RAM 80009 156-1000-00 

U4030 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
U4040 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
T'f/.r\Cf"\ 1 r=r 1 nnn n.n ..,,.,..,.,...,,_,,.,.T"I.....,,. ... .,...,., ,... .... _ / nnr x u1ntu•1J.v 1'.VU"l 

onnnn 156-1000-00 U'+V~V 1Jo-1vvv-vv 1•1.Lvt1.Vv.Lt1.vu .L .L, U.L; o.+v::ru UVVV7 
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U4060 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U4070 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
U4080 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
U4090 156-0325-00 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
U4100 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U4110 156-0948-00 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 

U4120 156-0996-00 MICROCIRCUIT;DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4130 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4140 156-0391-00 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
U4150 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
U4170 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
U5090 156-0325-00 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 

U5100 156-0125-00 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
U5110 156-0948-00 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
U5120 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U5130 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U5140 156-0391-00 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
U5150 156-0990-00 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 

U5160 156-0180-00 MICROCIRCUIT,DI:QUAD 2-INPUT NANO GATE 01295 SN74SOO(N OR J) 
U5170 156-0153-00 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
U6030 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
U6040 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 

VR6031 152-0243-00 SEMICOND DEVICE:ZENER,0.4W,15V,5% 14552 1N965B 
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A20A2 ----- ----- CKT BOARD ASSY:SYSTEM MEMORY 

ClOOl 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl012 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl024 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl031 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl035 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
Cl044 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

Cl051 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl065 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
Cl071 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
Cl084 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
Cl 101 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
Cl 119 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 

Cll35 283-0003-00 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
Cll71 283-0003-00 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C2001 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
C2005 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2011 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2025 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C2031 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2035 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2045 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2051 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2065 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2071 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C2075 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2084 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C2102 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C2131 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-55bZSU-103Z 
C2i75 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C3001 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C3005 283-0111-00 CAP. ,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C301 l 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3025 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
C3031 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3035 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3045 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C3051 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 7'.7Q8? 8l?l-N088Z5Ul0~M 

C3065 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3071 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3084 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3095 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C3097 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 

C31 l l 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C3118 283-0003-00 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C3125 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C3155 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C3171 283-0676-00 CAP.,FXD,MICA D:82PF,i%,500V 00853 Dl0SE820FO 
C3173 283-0028-00 CAP.,FXD,CER DI:0.0022UF,20%,SOV 56289 19C606 

C4001 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C4005 283-0111-00 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
C4006 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C401 l 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C4025 281-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
C401l 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

C4035 281-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
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C4045 283-0111-00 CAP.,FXD,CER Dl:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4051 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4065 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4071 283-0111-00 CAP.,FXD,CER Dl:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4075 283-0111-00 CAP.,FXD.CER Dl:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C4084 283-0111-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 

C4116 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C4125 283-0003-00 CAP.,FXD,CER Dl:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4149 283-0003-00 CAP.,FXD,CER Dl:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4154 283-0003-00 CAP.,FXD.CER Dl:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4165 283-0003-00 CAP.,FXD,CER Dl:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C5079 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 

C5169 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C6004 283-0111-00 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C6006 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
C6009 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C6029 290-0209-00 CAP.,FXD.ELCTLT:50UF,+75-10%,25V 56289 30D688 
C6046 283-0003-00 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

DLl 140 119-0982-00 DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 

Rl085 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
Rl089 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
Rl091 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
Rl092 '315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
R1093 315-0510-00 RES.,FXD.CMPSN:51 OHM,5%,0.25W 01121 CB5105 
Rl096 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 

Rll41 315-0101-00 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
R2085 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R2091 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R2096 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R2101 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R2109 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 

R2111 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2135 315-0101-00 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
R2155 315-0222-00 OM'C M"Vn ~Mt>c~.? ?v nuv ~~ n ?~u 01121 CB2225 1.\o..UU. '.&. .. n.u' V.i..LL V1.'1 ..... .......... V.LL.L.L' JIV 'v .... Jn 

R2169 321-0335-00 RES.,FXD.FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
R3085 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R3089 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 

R3165 321-0335-00 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
R4085 315-0510-00 RES., FXD,CMPSN: 51 OHM, 5% ,0. 25W 01121 CB5105 
R4097 315-0510-00 RES.,FXD.CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R4171 307-0596-00 RES NTWK,FXD Fl:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
R5085 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R5089 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 

R5165 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R6007 315-0681-00 RES.,FXD,CMPSN:680 OHM,5%,0.25W 01121 CB6815 
R6040 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R6155 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
R6159 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
R6165 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

84163 118-0320-00 SWITCH,SL1DE:4 SPST,50M AMP,24V 11237 206-4 

UlOOO 156-1000-00 MICROC1RCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
Ul010 156-1000-00 MlCROClRCUlT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
Ul020 156-1000-00 MlCROClRCUlT,Dl:4096 X DYNAMIC RAM 80009 156-1000-00 
Ul030 156-1000-00 MlCROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
Ul040 156-1000-00 MICROC1RCU1T,Dl:4096 x DYNAMIC RAM 80009 156-1000-00 
Ul050 156-1000-00 MlCROCIRCUIT,Dl:4096 X DYNAMIC RAM 80009 156-1000-00 
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Ul060 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
Ul070 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
Ul080 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
Ul090 156-0125-00 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
UllOO 156-0948-00 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
01110 156-0992-00 MICROCIRCOIT,DI:QOAD TTL-TO MOS DRIVER 80009 156-0992-00 

01120 156-0323-00 MICROCIRCOIT,DI:HEX. INVERTER 01295 SN74S04N 
01130 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
01150 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
01160 156-0180-00 MICROCIRCOIT,DI:QOAD 2-INPOT NAND GATE 01295 SN74SOO(N OR J) 
01170 156-0323-00 MICROCIRCOIT,DI:HEX. INVERTER 01295 SN74S04N 
U2000 156-1000-00 MICROCIRCOIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 

U2010 156-1000-00 MICROCIRCOIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
02020 156-1000-00 MICROCIRCOIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
02030 156-1000-00 MICROCIRCOIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
02040 156-1000-00 MICROCIRCOIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
02050 156-1000-00 MICROCIRCOIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U2060 156-1000-00 MICROCIRCOIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 

02070 156-1000-00 MICROCIRCOIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
02080 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
02090 156-0125-00 MICROCIRCOIT,DI:QOAD 2-INPOT MUX 80009 156-0125-00 
02100 156-0035-00 MICROCIRCOIT,DI:SGL 8-INPOT POS NAND GATE 80009 156-0035-00 
02110 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
02120 156-0180-00 MICROCIRCOIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 

02130 156-0125-00 MICROCIRCOIT,DI:QUAD 2-INPOT MOX 80009 156-0125-00 
U2140 156-0690-00 MICROCIRCOIT,DI:QUAD 2-INP NOR GATE 01295 SN74S02N 
02150 156-0118-00 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
U2160 156-0180-00 MICROCIRCOIT,DI:QUAD 2-INPOT NAND GATE 01295 SN74SOO(N OR J) 
02170 156-0118-00 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
03000 156-1000-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 

03010 156-1000-00 MICROCIRCOIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U3020 l 56-1000-00 MICROCIRCOIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U3030 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
03040 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
03050 156-1000-00 MICROCIROCIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U3060 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 

U3070 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U3080 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U3090 156-0325-00 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
U3100 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN DOUNTER 80009 156-0089-00 
U31IO 156-1014-00 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
U3120 156-0035-00 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 

U3130 156-0462-00 MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
03140 156-1014-00 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
U3150 156-0690-00 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74S02N 
U3160 156-1015-00 MICROCIRCUIT,DI:DOAL J-K EDGE TRIG FF 80009 156-1015-00 
U3170 156-0405-00 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
U3090 156-0325-00 MICROCIRCOIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 

04000 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
U4010 156-1000-00 MICROCIRCOIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
04020 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
U4030 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U4040 156-1000-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
U4050 156-1000-00 MTCROCTRCUTT,DT:4096 X DYNAMIC RAM 80009 156-1000-00 

U4060 156-1000-00 MICROCIRUCIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
U4070 156-1000-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1000-00 
U4080 156-1000-00 MTl"'D(V'TDl"'TTT'T' 1'T. /,(IQ{. x DYNA~lM!IC R.A.i.'1 80009 156-1000-00 Ll...LV.L'\.VV..LJ.,V!,..1..1....I.. 'JJ.L. •"-TVJV 
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U4090 156-0325-00 MICROCIRCUIT,DI:DUAL 4-T0-1 IN DATA 80009 156-0325-00 
U4100 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U4110 156-0948-00 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
U4120 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4130 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4140 156-0222-00 MICROCIRCUIT,Dl:HEX.LATCH 80009 156-0222-00 

U4150 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
U4170 156-0690-00 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74S02N 
U5090 156-0325-00 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
U5100 156-0125-00 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
U5110 156-0948-00 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
U5120 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 

U5130 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U5140 156-0222-00 MICROCIRCUIT,DI:HEX.LATCH 80009 156-0222-00 
U5150 156-0990-00 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 
U5160 156-0180-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
U5170 156-0153-00 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
U6010 160-0036-01 MICROCIRCUIT,DI:8 BIT WORD PROGRAMMED 80009 160-0036-01 

U6030 156-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
U6040 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 

VR6006 152-0195-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZ11755 
VR6031 152-0278-00 SEMICOND DEVICE:ZENER,0.4W,3V,5% 04713 SZG35009K20 
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A25Al ----- ----- CKT BOARD ASSY:HIGH SPEED MEMORY PROGRAM 

ClOOl 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

ClOOl 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

ClOOl 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

ClOOl 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

ClOOl 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

ClOOl 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

Cl012 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8001 ONLY) 

Cl012 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

Cl012 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8001 OPTION 49 ONLY) 

Cl012 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

Cl012 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

Cl012 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

Cl024 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

Ci024 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

Cl024 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

Cl024 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

Cl024 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 45 ONLY) 

Cl024 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

Cl031 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

Cl031 283-0111-00 XB056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

Cl031 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

Cl031 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

Cl031 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

Cl031 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

Cl035 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

Cl035 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

Cl035 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

Cl035 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF;20%;50V 72982 8121-N088ZSU104M 
----- ----- (8002A ONLY) 
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Cl035 283-0111-00 XB065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

Cl035 283-0111-00 XB064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

Cl044 283-0111-00 XB050300 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5ui04M 
----- ----- (8001 ONLY) 

Cl044 283-0111-00 XB056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

Cl044 283-0111-00 XB056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

Cl044 283-0111-00 XB072742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

Cl044 283-0111-00 XB065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

Cl044 283-0111-00 XB064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

ClOSl 283-0111-00 XB050300 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

ClOSl 283-0111-00 XB056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

ClOSl 283-0111-00 XB056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

ClOSl 283-0111-00 XB062742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

Ci05i 283-0iii-OO XB065056 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

Cl051 283-0111-00 XB064023 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 49 ONLY) 

Cl065 283-0111-00 XB050300 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

Cl065 283-0111-00 XB056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

Cl065 283-0111-00 XB056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

Cl065 283-0111-00 XB072742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

Cl065 283-0111-00 XB065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

Cl0fi5 283-0111-00 XB064023 CAP . , FXD. CER DI : 0. 1 UF, 20% , SOV 72982 812l-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

Cl071 283-0111-00 XB050300 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

Cl071 283-0111-00 XB056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

Cl071 283-0111-00 XB056025 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

Cl071 283-0111-00 XB072742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8002A ONLY) 

Cl071 283-0111-00 XB065056 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 45 ONLY) 

Cl071 283-0111-00 XB064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

Cl084 283-0111-00 XB050300 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

Cl084 283-0111-00 XB056029 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 
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C1084 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8001 OPTION 49 ONLY) 

Cl084 283-0111-00 XB072742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C1084 283-0111-00 XB065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

Cl084 283-0111-00 XB064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

CllOl 283-0003-00 XB050300 CAP., FXD .. CER DI: 0. 01 UF, +80-20%, 150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

CllOl 283-0003-00 XB056029 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001/45 ONLY) 

CllOl 283-0003-00 XB056025 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

CllOl 283-0003-00 XB072742 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

CllOl 283-0003-00 XB065056 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

CllOl 283-0003-00 XB064023 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

Cl 119 283-0003-00 XB050300 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

Cll 19 283-0003-00 XB056029 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

Clll9 283-0003-00 XB056025 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

Clll9 283-0003-00 XB072742 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

Cll 19 283-0003-00 XB065056 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

Clll9 283-0003-00 XB064023 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C1135 283-0003-00 XB050300 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

Cll35 283-0003-00 XB056029 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558ZSU-103Z 
----- ----- (8001 OPTION 45 ONLY) 

Cll35 283-0003-00 XB056025 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
----- ----- (8001 OPTION 49 ONLY) 

Cll35 283-0003-00 XB072742 CAP.,FXD.CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

Cll35 283-0003-00 XB065056 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

Cl 135 283-0003-00 XB064023 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

Cl 171 283-0003-00 XB050300 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558ZSU-103Z 
----- ----- (8001 ONLY) 

Cll 71 283-0003-00 XB056029 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

Cll 71 283-0003-00 XB056025 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

Cl 171 283-0003-00 XB072742 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

Cl 171 283-0003-00 XB065056 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

Cl 171 283-0003-00 XB064023 CAP.,FXD.CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 
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C2001 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C2001 283-0111-00 XB056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2001 283-0111-00 XB056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----.- ----- (8001 OPTION 49 ONLY) 

C2001 283-0111-00 XB072742 CAP.,FXD.CER DI:0.1UF;20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C2001 283-0111-00 XB065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C2001 283-0111-00 XB064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2005 283-0111-00 XB050300 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C2005 283-0111-00 XB056029 CAP. ,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2005 283-0111-00 XB056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C2005 283-0111-00 XB072742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C2005 283-0111-00 XB065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C2005 283-0111-00 XB064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2011 283-0111-00 XB050300 CAP.,FXD.CER DI:O.iUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (800i ONLY) 

C2011 283-0111-00 XB056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2011 283-0111-00 XB056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C2011 283-0111-00 XB072742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C2011 283-0111-00 XB065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C2011 283-0111-00 XB064023 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 01 '>l -"-1f\OOr'7C:n1 ru.u 
ULLL-~VUU~JULV~n 

----- ----- (8002A OPTION 49 ONLY) 

C2025 283-0023-00 B010100 B050299 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2025 283-0111-00 B050300 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
------ ---- (8001 ONLY) 

C2025 283-0111-00 B015112 B056028 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2025 283-0111-00 B056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2025 283-0023-00 B015112 B056024 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2025 283-0111-00 B056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C2025 283-0023-00 B032000 B072741 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8002A ONLY) 

C2025 283-0111-00 B072742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C2025 283-0023-00 B010100 B065055 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MXOl 04Zl 205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2025 283-0111-00 B065056 CAP. , FXD. CER DI: 0. 1UF,20%, 50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 
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C2025 283-0023-00 B010100 B064022 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2025 283-0111-00 B064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2031 283-0023-00 B010100 B050299 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2031 283-0111-00 B050300 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C2031 283-0023-00 B015112 B056028 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C2031 283-0111-00 B056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2031 283-0023-00 B015112 B056024 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2031 283-0111-00 B056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C2031 283-0023-00 B032000 B072741 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C2031 283-0111-00 B072742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8002A ONLY) 

C2031 283-0023-00 B010100 B065055 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2031 283-0111-00 B065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C2031 283-0023-00 B010100 B064022 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2031 283-0111-00 B064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2035 283-0023-00 B010100 B050299 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2035 283-0111-00 B050300 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C2035 283-0023-00 B015112 B056028 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C2035 283-0111-00 B056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2035 283-0023-00 B015112 B056024 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2035 283-0111-00 R056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8001 OPTION 49 ONLY) 

C2035 283-0023-00 B032000 B072741 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C2035 283-0111-00 B072742 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C2035 283-0023-00 B010100 B065055 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2035 283-0111-00 B065056 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C2035 283-0023-00 B010100 B064022 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2035 283-0111-00 B064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2041 283-0023-00 B010100 B050299X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8001 ONLY) 

C2041 283-0023-00 B015112 B056028X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 
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C2041 283-0023-00 B015112 B056024X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 KX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2041 283-0023-00 B032000 B072741X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

C2041 283-0023-00 B010100 B065055X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2041 283-0023-00 B010100 B064022X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 :t:AJC0104Zl 205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2045 283-0111-00 XB050300 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C2045 283-0111-00 XB056029 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2045 283-0111-00 XB056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C2045 283-0111-00 XB032000 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8002A ONLY) 

C2045 283-0111-00 XB065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C2045 283-0111-00 XB064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2051 283-0023-00 B010100 B050299 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2051 283-0111-00 B050300 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8001 ONLY) 

C2051 283-0023-00 B015112 B056028 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Z1205R5 
----- ----- (8001 OPTION 45 ONLY) 

C2051 283-0111-00 B056029 CAP.,FXD.CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2051 283-0023-00 B015112 B056024 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY} 

C2051 283-0111-00 B056025 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C2051 283-0023-00 B032000 B072741 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C2051 283-0111-00 B072742 l""An 'C'VT\ l"""C"D T\T.() 1TTU ')()a/ c:.nn 72982 8121-N088Z5Ul04M \.IC'l.L. '.L".fl..L/ .. \J.U.1'. J.J..L.V.J..U..[' ,L.v,o,JVY 

----- ----- (8002A ONLY) 

C2051 283-0023-00 B010100 B065055 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2051 283-0111-00 B065056 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C2051 283-0023-00 B010100 B064022 CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2051 283-0111-00 B064023 CAP.,FXD.CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2055 283-0023-00 B010100 B050299X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2055 283-0023-00 B015112 B056028X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (800i OPTION 45 ONLY) 

C2055 283-0023-00 B015112 B056024X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2055 283-0023-00 B032000 B072741X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C2055 283-0023-00 B010100 B065055X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2055 283-0023-00 B010100 B064022X CAP.,FXD.CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 
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C2061 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2061 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C2061 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2061 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C2061 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2061 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2065 283-0111-00 XB050300 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C2065 283-0111-00 XB056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8001 OPTION 45 ONLY) 

C2065 283-0111-00 XB056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8001 OPTION 49 ONLY) 

C2065 283-0111-00 XB032000 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A ONLY) 

C2065 283-0111-00 XB065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 45 ONLY) 

C2065 283-0111-00 XB064022 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 49 ONLY) 

C2071 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2071 283-0111-00 B050300 CAP.,FXD,CER DI:O.lUF,20%.SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C2071 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MXO 104Z 1205 RS 
----- ----- (8001 OPTION 45 ONLY) 

C2071 283-0111-00 B056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2071 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2071 283-0111-00 B056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8001 OPTION 49 ONLY) 

C2071 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

,..,,,l"\~1 1"'110,, t"\'I, 1 "" 0072742 GAP.,FXD,GER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M \..1.1..V/ l. ..:.o.J-u J. J. J. -vu 

----- ----- (8002A ONLY) 
C2071 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

----- ----- (8002A OPTION 45 ONLY) 

C2071 283-0111-00 B065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 45 ONLY) 

C2071 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2071 283-0111-00 B064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49•0NLY) 

C2075 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2075 283-0111-00 B050300 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

r.207') 283-0023-00 B015112 130~6028 CAP.,FXD,CER DI:0.1UF,+80-20%,!2V 9l'i 18 }'..X0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C2075 283-0111-00 B056029 ~~!:!F~~!~~~ ?!=~~!~!,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- ~OUUJ vr11vN 4J VNLIJ 
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C2075 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 :!otX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2075 283-0111-00 B056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C2075 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C2075 283=0111=00 nn1,.,-,1."> 
DU/L/~.L CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 

----- ----- (8002A ONLY) 
C2075 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

---·-- ----- (8002A OPTION 45 ONLY) 
C2075 283-0111-00 B065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 

----- ----- (8002A OPTION 45 ONLY) 

C2075 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2075 283-0111-00 B064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2081 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2081 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C2081 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2081 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

C2081 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2081 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Z1205RS 
----- ----- (8002A OPTION 49 ONLY) 

C2084 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C2084 283-0111-00 XB056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C2084 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C2084 283-0111-00 XB032000 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A ONLY) 

C2084 283-0111-00 XB065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C2084 283-0111-00 XB064022 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2091 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- {8001 ONLY) 

C2091 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 45 ONLY) 

C2091 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C2091 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

r.2091 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION ~5 ONLY) 

C2091 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2095 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 ONLY) 

C2095 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 
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C2095 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2095 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C2095 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2095 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2101 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2101 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C2101 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2101 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C2101 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2101 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2101 283-0003-00 XB050300 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C2102 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C2102 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C2102 283-0003-00 XB072742 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

C2102 283-0003-00 XB065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C2102 283-0003-00 XB064023 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C2131 283-0003-00 XB050300 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C2131 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C2131 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C2131 283-0003-00 XB072742 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
----- ----- (8002A ONLY) 

C2131 283-0003-00 XB065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C2131 283-0003-00 XB064023 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C2132 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2132 283-0111-00 B050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8001 ONLY) 

C2132 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C2132 283-0111-00 B056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8001 OPTION 45 ONLY) 

C2132 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2132 283-0111-00 B056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8001 OPTION 49 ONLY) 
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C2132 283-0023-00 B032000 B072741 CAP.;FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

C2132 283-0111-00 B072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C2132 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2132 283-0111-00 B065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C2132 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2132 283-0111-00 B064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C2162 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C2162 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C2162 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C2162 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C2162 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C2162 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C2175 283-0003-00 XB050300 CAP.,FXD,CER DI:O.OlUF,+80-20%,iSOV 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C2175 283-0003-00 XB056029 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C2175 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C2175 283-0003-00 XB072642 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

C2175 283-0003-00 XB065056 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C2175 283-0003-00 XB064203 ('fl'[) 1"Vn 1"'1"0 nT.() ()1TT1" .... 12n-'>na; 1 <::.nu 72982 855-558Z5U-103Z V&'ll-L.. ,.L~U,V.L.IL'\. J.J.J.,..VeV.L\J.L", •vv 4VFO,.J..JVY 

----- ----- (8002A OPTION 49 ONLY) 

C3001 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3001 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C3001 283-0111-00 XB056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C3001 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C3001 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C3001 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C3005 283-0111-00 XB050300 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3005 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C3005 283-0111-00 XB056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C3005 283-0111-00 XB072742 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 
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C3005 283~0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C3005 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C3011 290-0209-00 B010100 B050299 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8001 ONLY) 

C3011 283-0111-00 B050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3011 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3011 283-0111-00 B056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C3011 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3011 283-0111-00 B056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C3011 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8002A ONLY) 

C3011 283-0111-00 B072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C3011 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3011 283-0111-00 B065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C3011 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8002A OPTION 49 ONLY) 

C3011 283-0111-00 B064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C3025 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C3025 283-0111-00 B050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3025 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3025 283-0111-00 B056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C3025 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3025 283-0111-00 B056025 ,,,.. o "C'Vn f'li'o nT. n l TT"C' ?no/ i;nu 
.......... .&. • J.&..&a..VJV.._,..._, .&J.LeV•.&..._..&. ,-"J'"'J-""°• 72982 8121-N088Z5Ul04M 

----- ----- (8001 OPTION 49 ONLY) 
C3025 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

----- ----- (8002A ONLY) 

C3025 283-0111-00 B072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C3025 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3025 283-0111-00 B065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C3025 283-0111-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C3025 283-0111-00 B064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C1011 28'3-0111-00 XM"i0100 CAP .. FXD.CER DT:O.IUF,20%.SOV 72982 8121-N088Z5Ul04M 
----- ----- (8ooi ONLY) 

C3031 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 'i5 ONLY) 
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C3031 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8001 OPTION 49 ONLY) 

C3031 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C3031 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8002A OPTION 45 ONLY) 

C3031 283-0111-00 XB064023 CAP,,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8002A OPTION 49 ONLY) 

C3035 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3035 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8001 OPTION 45 ONLY) 

C3035 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8001 OPTION 49 ONLY) 

C3035 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C3035 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8002A OPTION 45 ONLY) 

C3035 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C3041 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C3041 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Z1205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3041 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3041 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C3041 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3041 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C3045 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C3045 283-0111-00 B050300 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3045 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3045 283-0111-00 B056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8001 OPTION 45 ONLY) 

C3045 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3045 283-0111-00 B056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C3045 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C3045 283-0111-00 B072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C3045 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3045 283-0111-00 B065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C3045 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 KX0104Zl 205R5 
----- ----- (8002A OPTION 49 ONLY) 

C3045 283-0111-00 B064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 
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C3051 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3051 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C3051 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C3051 283-0111-00 XB072742 CAP,,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C3051 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C3051 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C3061 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C3061 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3061 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3061 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C3061 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3061 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C3065 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C3065 283-0111-00 B050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3065 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3065 283-0iii-OO B056029 CAP.,FXD,CER Dl:O.iUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C3065 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3065 283-0111-00 B056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C3065 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C3065 283-0111-00 B072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ---- (8002A ONLY) 

C3065 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3065 283-0111-00 B065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C3065 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C3065 283-0111-00 B064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C307i 283-0iii-00 XB050300 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3071 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C3071 283-0111-00 XB056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C3071 283-0111-00 XB072742 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 
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C3071 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C3071 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C3081 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C3081 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 ¥:u'COl 04Zl 205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3081 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3081 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C3081 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3081 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8002A OPTION 49 ONLY) 

C3084 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3084 283-0111-00 XB056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C3084 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C3084 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C3084 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C3084 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C3085 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C3085 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3085 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3085 283-0012-00 B032000 B072741X CAP.,FXD,CER DI:O.lUF,lOOV 72982 825-220-Z5U0104Z 
----- ----- (8002A ONLY) 

C3085 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3085 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C3095 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C3095 283-0111-00 XB056029 CAP.,FXD,CER D1:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C3095 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C3095 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C3095 283-0111-00 XB065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION ~5 ONLY) 

C3095 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C3097 283-0003-00 XB050300 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C3097 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 
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C3097 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558ZSU-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C3097 283-0003-00 XB072742 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
----- ----- (8002A ONLY) 

C3097 283-0003-00 XB065056 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C3097 283-0003-00 XB064023 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C3101 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 ONLY) 

C3101 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Z1205RS 
----- ----- (8001 OPTION 45 ONLY) 

C3101 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C3101 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C3101 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3101 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A OPTION 49 ONLY) 

C3105 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 ONLY) 

C3105 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205RS 
----- ----- (8001 OPTION 45 ONLY) 

C3105 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C3105 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

C3105 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A OPTION 45 ONLY) 

C3105 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl20SRS 
----- ----- (8002A OPTION 49 ONLY) 

C311 l 283-0003-00 XB050300 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558ZSU-103Z 
----- ----- (8001 ONLY) 

C3111 283-0003-00 XB056029 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-SS8Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C311 l 283-0003-00 XBOS602S CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 8SS-558ZSU-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C3111 283-0003-00 XB072742 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 8SS-558ZSU-103Z 
----- ----- (l:SUU:LA ONLY) 

C3111 283-0003-00 XB065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558ZSU-103Z 
----- ----- (80012A/45 ONLY) 

C3111 283-0003-00 XB064023 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 8SS-SS8ZSU-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C3118 283-0003-00 XB050300 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C3118 283-0003-00 XB056029 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C3118 283-0003-00 XB056025 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 85S-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C3118 283-0003-00 XB072742 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

C3118 283-0003-00 XB065056 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 85S-S58ZSU-103Z 
(80C~A /!+5 ONI.,Y) 

C3118 283-0003-00 XB064023 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 
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C3125 283~0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C3125 283-0003-00 B050300 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8001 ONBLY) 

C3125 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3125 283-0003-00 B056029 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855--558ZSU---103Z 
----- ----- (8001 OPTION 45 ONLY) 

C3125 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C3125 283-0003-00 B056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558ZSU-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C3125 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

C3125 283-0003-00 B072742 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
----- ----- (8002A ONLY) 

C3125 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A OPTION 45 ONLY) 

C3125 283-0003-00 B065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C3125 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C3125 283-0003-00 B064023 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C3144 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C3144 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3144 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3144 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C3144 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3144 283-0023-00 B0i0100 B064022X CAP.,FXD,CER DI:O.iUF,+80-20%,i2V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C3155 283-0003-00 XB050300 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C3155 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (800i OPTION 45 ONLY) 

C3155 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C3155 283-0003-00 XB072742 CAP.;FXD,CER DI:0.01UF.+80-20%;150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

C3155 283-0003-00 XB065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C3155 283-0003-00 XB064023 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C3171 283-0676-00 XB050300 CAP.,FXD,MICA D:82PF,1%,SOOV 00853 Dl05E820FO 
----- ----·- (8001 ONLY) 

C3171 283-0676-00 XB056029 CAP.,FXD,MICA D:82PF,1%,500V 00853 Dl05E820FO 
----- ----- (8001 OPTION 45 ONLY) 

C3171 283-0676-00 XB056025 CAP.,FXD,MICA D:82PF,i%,500V 00853 Dl05E820FO 
----- ----- (8001 OPTION 49 ONLY) 

C3171 283-0676-00 XB072742 CAP.,FXD,MICA D:82PF,1%,500V 00853 Dl05E820FO 
----- ----- (8002A ONLY) 
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C3171 283-0676-00 XB065056 CAP.,FXD,MICA D:82PF,1%,500V 00853 Dl05E820FO 
----- ----- (8002A OPTION 45 ONLY) 

C3171 283-0676-00 XB064023 CAP.,FXD,MICA D:82PF,1%,500V 00853 Dl05E820FO 
----- ----- (8002A OPTION 49 ONLY) 

C3173 283-0028-00 XB050300 CAP.,FXD,CER DI:0.0022UF,20%,50V 56289 19C606 
----- ----- (8001 ONLY) 

C3173 283-0028-00 XB056029 CAP.,FXD,CER DI:0.0022UF,20%,50V 56289 19C606 
----- ----- (8001 OPTION 45 ONLY) 

C3173 283-0028-00 XB056025 CAP.,FXD,CER DI:0.0022UF,20%,50V 56289 19C606 
----- ----- (8001 OPTION 49 ONLY) 

C3173 283-0028-00 XB072742 CAP.,FXD,CER DI:0.0022UF,20%,50V 56289 19C606 
----- ----- (8002A ONLY) 

C3173 283-0028-00 XB065056 CAP.,FXD,CER DI:0.0022UF,20%,50V 56289 19C606 
----- ----- (8002A OPTION 45 ONLY) 

C3173 283-0028-00 XB064023 CAP.,FXD,CER DI:0.0022UF,20%,50V 56289 19C606 
----- ----- (8002A OPTION 49 ONLY) 

C3189 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8001 ONLY) 

C3189 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C3189 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C3189 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C3189 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C3189 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C4001 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C400i 283-0111-00 XB056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4001 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4001 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4001 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

Cl..00! 283-0111-00 XE06Li023 rAP l<'Yn rl<'R nr • n 1 Tl!<' ?()'l' <;nu 72982 812l-N088Z5Ul04M ---- .. ,-~--,--- ..... _..._._. .... _. ... ,- ......... , ........ 
----- ----- (8002A OPTION 49 ONLY) 

C4005 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4005 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4005 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4005 283-0111-00 XB071742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4005 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C4005 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C4006 283-0111-00 XB050300 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4006 283-0111-00 XB056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 115 ONLY) 
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C4006 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4006 283-0111-00 XB072742 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 812i-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4006 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A /45 ONLY) 

C4006 283-0111-00 XB064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C4011 283-0111-00 XB050300 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4011 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4011 283-0111-00 XB056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4011 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4011 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C4011 283-0111-00 XB064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C4025 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4025 283-0111-00 XB056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4025 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4025 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8002A ONLY) 

C4025 283-0111-00 XB065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C4025 283-0111-00 XB064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C4031 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C4031 283-0111-00 B050300 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4031 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C4031 283-0111-00 B056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4031 283-0111-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4031 283-0111-00 B056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4031 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C4031 283-0111-00 B072742 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4031 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C4031 283-0111-00 B065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C4031 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002/4A/49 ONLY) 

C4031 283-0111-00 B064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 
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C4035 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C4035 283-0111-00 B050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4035 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C4035 283-0111-00 B056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4035 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C4035 283-0111-00 B056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4035 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C4035 283-0111-00 B072742 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4035 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C4035 283-0111-00 B065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 45 ONLY) 

C4035 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C4035 283-0111-00 B064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 49 ONLY) 

C4045 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4045 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4045 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4045 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4045 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C4045 283-0111-00 XB064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C4051 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C4051 283-0111-00 B050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8001 ONLY) 

C4051 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C:4051 283-0111-00 B056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4051 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C4051 283-0111-00 B056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8001 OPTION 49 ONLY) 

C405i 283-0023-00 B03200U BO l:l. i41 CAP.,FXD,CER DI:U.iUF,+8u-2u%,12v Yl418 MXU104Zl20SRS 
----- ----- (8002A ONLY) 

C4051 283-0111-00 B072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4051 283-0023-00 B010100 8065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Z1205R5 
----- ----- (8002A OPTION 45 ONLY) 

C4051 283-0111-00 8065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 
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C4051 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C4051 283-0111-00 B064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C4055 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C4055 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (800i OPTION 45 ONLY) 

C4055 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C4055 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C4055 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C4055 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C4065 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4065 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4065 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4065 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4065 283-0111-00 XB065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 45 ONLY) 

C4065 283-0 il 1-00 XB064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 49 ONLY) 

C4071 283-0023-00 B010100 B050299 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C4071 283-0111-00 B050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4071 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C4071 283-0111-00 B056029 CAP.;FXD;CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4071 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C4071 283-0111-00 B056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4071 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C4071 283-0111-00 B072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088ZSU104M 
----- ----- (8002A ONLY) 

C4071 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C4071 283-0111-00 B065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C4071 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C4071 283-0111-00 B064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C4075 283-0023-00 BO!O!OO B050299 CAP.,FXD;CER DI:0.1UF,+80-20%,12V 91418 MXOl 04Zl 205R5 
----- ----- (8001 ONLY) 

C4075 283-0111-00 B050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 
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C4075 283-0023-00 B015112 B056028 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C.4075 283-0111-00 B056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4075 283-0023-00 B015112 B056024 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C4075 283-0111-00 B056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4075 283-0023-00 B032000 B072741 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8002A ONLY) 

C:4075 283-0111-00 "8072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C4075 283-0023-00 B010100 B065055 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C4075 283-0111-00 B065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C4075 283-0023-00 B010100 B064022 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C4075 283-0111-00 B064023 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C4084 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C4084 283-0111-00 XB056029 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C4084 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C4084 283-0111-00 XB072742 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8002A ONLY) 

C4084 283-0111-00 XB065056 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M 
----- ----- (8002A OPTION 45 ONLY) 

C4084 283-0111-00 XB064023 CAP.,FXD,CER Dl:O.iUF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C4091 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C4091 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C4091 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C4091 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C4091 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C4091 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C4095 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C4095 283-0023-00 BO 15112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C4095 283~CC23··CC nl"'\1 i::11,.. 
OVi 4'J. J.L B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,i2V 9i4i8 MX0i04Zi:L05R5 

----- ----- (8001 OPTION 49 ONLY) 
c4oq5 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

----- ----- (8002A ONLY) 
C4095 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

----- ----- (8002A OPTION 45 ONLY) 

C4095 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 
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C4116 283-0003-00 XB050300 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C4116 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C4116 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C4116 283-0003-00 XB072742 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-l03Z 
----- ----- (8002A ONLY) 

C4116 283-0003-00 XB065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C4116 283-0003-00 XB064023 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C4125 283-0003-00 XB050300 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C4125 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C4125 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C4125 283-0003-00 XB072742 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

C4125 283-0003-00 XB065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C4125 283-0003-00 XB064023 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C4149 283-0003-00 XBOS0300 CAP.,FXD,CER DI:O.OiUF,+80-20%,iSOV 72982 855-558ZSU-103Z 
----- ----- (8001 ONLY) 

C4149 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C4149 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C4149 283-0003-00 XB072742 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

C4149 283-0003-00 XB065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C4149 283-0003-00 XB064023 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C4154 283-0003-00 XB050300 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C4154 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C4154 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558ZSU-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C4154 283-0003-00 XB072742 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

C4154 283-0003-00 XB065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C4154 283-0003-00 XB064023 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C4165 283-0003-00 XB050300 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C4165 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C4165 283-0003-00 XB056025 CAP.,FXD,CER DI:0.01UF;+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C4165 283-0003-00 XB072742 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 
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C4165 283-0003-00 XB065056 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C4165 283-0003-00 XB064023 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C4185 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C4185 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C4185 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C4185 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C4185 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C4185 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5011 290-0209-00 B010100 B050299X CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8001 ONLY) 

C5011 283-0209-00 B015112 B056028X CAP.,FXD,CER DI:lUF,20%,50V 72982 8130M050Z5U0105M 
----- ----- (8001 OPTION 45 ONLY) 

C5011 283-0209-00 B015112 B056024X CAP.,FXD,CER DI:lUF,20%,50V 72982 8130M050Z5U0105M 
----- ----- (8001 OPTION 49 ONLY) 

CSOll 283-0209-00 B032000 B072741X CAP.,FXD,CER DI:lUF,20%,50V 72982 8130M050ZSU0105M 
----- ----- (8002A ONLY) 

C5011 283-0209-00 B010100 B065055X CAP.,FXD,CER DI:lUF,20%,50V 72982 8130M050Z5U0105M 
----- ----- (8002A OPTION 45 ONLY) 

C5011 283-0209-00 B010100 B064022X CAP.,FXD,CER DI:lUF,20%,50V 72982 8130M050ZSU0105M 
----- ----- (8002A OPTION 49 ONLY) 

C5021 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 ONLY) 

C5021 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C5021 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C5021 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

C5021 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5021 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A OPTION ~9 ONLY) 

C5025 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 ONLY) 

C5025 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 45 ONLY) 

C5025 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C5025 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

C5025 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 9i4l8 MX0i04Zi205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5025 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5029 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5029 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (800i OPTION 45 ONLY) 

12-46 @JUN 1981 



Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Etf Dscont Name & Description Code Mfr Part Number 

C5029 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5029 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5029 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5029 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5041 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5041 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C5041 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5041 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5041 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5041 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5045 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5045 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C5045 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C5045 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5045 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
............... _ .... ----- (8002A OPTION 45 ONLY) 

C5045 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5049 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5049 283~0023=00 nn.1E:.11.., 
DVJ....JJ.J..L B056028X /"'AU vvn /"'VU T"\T•f\ 1TT1" ... s:in_')f\ 0

/ l')U 
\..lnL • ,.i·.n..1.1,\.11.:u.'\. IJ..L•V• .1.v.1.·) •vv "-V'D>..&."- .. 91418 ~JW104Zl205R5 

----- ----- (8001 OPTION 45 ONLY) 

C5049 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C5049 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5049 283-0023-00 B010100 B06SOSSX CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5049 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5061 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5061 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C5061 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5061 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5061 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A OPTION 45 ONLY) 

C5061 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A OPTION 49 ONLY) 
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C5065 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5065 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 45 ONLY) 

C5065 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C5065 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

C5065 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5065 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5069 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5069 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 45 ONLY) 

C5069 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5069 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5069 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5069 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5079 283-0111-00 XB050300 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C5079 283-0111-00 XB056029 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C5079 283-0111-00 XB056025 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8001 OPTION 49 ONLY) 

C5079 283-0111-00 XB072742 CAP.,FXD,CER DI:O.iUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C5079 283-0111-00 XB065056 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C5079 283-0111-00 XB064023 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8121-N088ZSU104M 
----- ----- (8002A OPTION 49 ONLY) 

C5081 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5081 283-0023-00 BOl 5112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205RS 
----- ----- (8001 OPTION 45 ONLY) 

C5081 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5081 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A ONLY) 

C5081 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A OPTION 45 ONLY) 

C5081 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8002A OPTION 49 ONLY) 

C5085 283-0023-00 BOiOlOO B050299X CAP.,FXD,CER Dl:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 ONLY) 

C5085 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C5085 283-0023-00 B0151l2 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5085 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 
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C5085 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5085 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5089 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5089 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C5089 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5089 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5089 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5089 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5101 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5101 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C5101 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5101 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5101 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5101 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Z1205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5105 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5105 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8001 OPTION 45 ONLY) 

C5105 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5105 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5105 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5105 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5109 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C5109 283-0023-00 B015112 B056028X CAP.;FXD;CER DI:0.1UF;+80-20%;l2V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C5109 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
----- ----- (8001 OPTION 49 ONLY) 

C5109 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5109 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION ·45 ONLY) 

C5109 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5131 283-0023-00 B010100 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
----- ----- (8001 ONLY) 

C5131 283-0023-00 B015112 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 
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C5131 283-0023-00 BOl 5112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C5131 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C5131 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C5131 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C5169 290-0209-00 XB050300 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8001 ONLY) 

C5169 290-0209-00 XB056029 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8001 OPTION 45 ONLY) 

C5169 290-0209-00 XB056025 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8001 OPTION 49 ONLY) 

C5169 290-0209-00 XB072742 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8002A ONLY) 

C5169 290-0209-00 XB065056 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8002A OPTION 45 ONLY) 

C5169 290-0209-00 XB064023 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8002A OPTION 49 ONLY) 

C6004 283-0111-00 XB050300 CAP.,FXD,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C6004 283-0111-00 XB056029 CAP.,FXD,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C6004 283-0111-00 XB056025 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C60CY4 283-0111-00 XB072742 CAP.,FXO,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A ONLY) 

C6004 283-0111-00 XB065056 CAP.,FXD,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C6004 283-0111-00 XB064023 CAP.,FXO,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C6006 283-0111-00 XB050300 CAP.,FXD,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 ONLY) 

C6006 283-0111-00 XB056029 CAP.,FXO,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 45 ONLY) 

C6006 283-0lli-OO XB056025 CAP.,FXO,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8001 OPTION 49 ONLY) 

C6006 283-0111-00 XB072742 CAP.,FXO,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- /onnl'\ A "'II.TT '17\ 

\OUUL.rt Vl~Ll I 

C6006 283-0111-00 XB065056 CAP.,FXO,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 45 ONLY) 

C6006 283-0111-00 XB064023 CAP.,FXO,CER OI:0.1UF,20%,50V 72982 8121-N088Z5Ul04M 
----- ----- (8002A OPTION 49 ONLY) 

C6009 290-0209-00 XB050300 CAP.,FXO,ELCTLT:SOUF,+75-10%,25V 56289 300688 
----- ----- (8001 ONLY) 

C6009 290-0209-00 XB056029 CAP.,FXO,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8001 OPTION 45 ONLY) 

C6009 290-0209-00 XB056025 CAP.,FXO,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8001 OPTION 49 ONLY) 

C6009 290-0209-00 XB072742 CAP.,FXO,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8002A ONLY) 

C6009 290-0209-00 XB065056 CAP.,FXO,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8002A OPTION 45 ONLY) 

C6009 290-0209-00 XB064023 CAP.,FXO,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8002A OPTION 49 ONLY) 
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C6029 290-0209-00 XB050300 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8001 ONLY) 

C6029 290-0209-00 XB056029 CAP.,FXD,ELCTLT:50UF,+75-i0%,25V 56289 30D688 
----- ----- (8001 OPTION 45 ONLY) 

C6029 290-0209-00 XB056025 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8001 OPTION 49 ONLY) 

C6029 290-0209-00 XB072742 CAP.,FXD,ELCTLT:SOUF,+75-10%,25V 56289 30D688 
----- ----- (8002A ONLY) 

C6029 290-0209-00 XB065056 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8002A OPTION 45 ONLY) 

C6029 290-0209-00 XB064023 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8002A OPTION 49 ONLY) 

C6046 283-0003-00 XB050300 CAP.,FXO,CER OI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 ONLY) 

C6046 283-0003-00 XB056029 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 45 ONLY) 

C6046 283-0003-00 XB056025 CAP.,FXD,CER OI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8001 OPTION 49 ONLY) 

C6046 283-0003-00 XB072742 CAP.,FXO,CER OI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A ONLY) 

C6046 283-0003-00 XB065056 CAP.,FXO,CER OI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 45 ONLY) 

C6046 283-0003-00 XB064023 CAP.,FXD,CER OI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
----- ----- (8002A OPTION 49 ONLY) 

C6066 283-0023-00 B010100 B050299X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C6066 283-0023-00 B015112 B056028X CAP.,FXO,CER OI:0.1UF,+80-20%,i2V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C6066 283-0023-00 B015112 B056024X CAP.,FXO,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C6066 283-0023-00 B032000 B072741X CAP.,FXD,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C6066 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

,.,£n£t:.. 
vOVUU 283-0023-00 nn1 f'\1 nn 

DV.l.V.1.VU B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 KX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C6116 283-0023-00 B010100 B050299X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C6116 283-0023-00 B015112 B056028X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C6116 283-0023-00 BOl 5112 B056024X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C6116 283-0023-00 B032000 B072741X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C6116 283-0023-00 B010100 B065055X CAP.,FXD,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C6116 283-0023-00 B010100 B064022X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C6161 283-0023-00 B010100 B050299X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C6161 283-0023-00 B015112 B056028X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C6161 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C6161 283-0023-00 B032000 B072741X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 
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C6161 283-0023-00 B010100 B065055X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C6161 283-0023-00 B010100 B064022X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C7011 290-0209-00 B010100 B050299X CAP.,FXO,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8001 ONLY) 

C7011 283-0023-00 BOl.5112 B056028X CAP.,FXO,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C7011 283-0023-00 B015112 B056024X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C7011 283-0023-00 B032000 B072741X CAP.,FXO,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C7011 283-0023-00 B010100 B065055X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C7011 283-0023-00 B010100 B064022X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C7042 283-0023-00 B010100 B050299X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C7042 283-0023-00 B015112 B056028X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C7042 283-0023-00 B015112 B056024X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C7042 283-0023-00 B032000 B072741X CAP.,FXD,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C7042 283-0023-00 B010100 B065055X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C7042 283-0023-00 B010100 B064022X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C7i 21 290-0209-00 B010100 B050299X CAP.,FXO,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8001 ONLY) 

C7121 283-0023-00 B0i5ii2 B056028X CAP.,FXD,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C7121 283-0023-00 B015112 B056024X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C7121 283-0023-00 B032000 B072741X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C7121 283-0023-00 B010100 B065055X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C7121 283-0023-00 B010100 B064022X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONT.Y) 

C7145 283-0330-00 XB045290 B060299X CAP.,FXO,CER DI:l00PF,5%,50V 72982 8111N068COG0101J 
----- ----- (8001 ONLY) 

C7145 283-0330-00 XB045294 B056028X CAP.,FXO,CER OI:l00PF,5%,50V 72982 8111N068COG0101J 
----- ----- (8001 OPTION 45 ONLY) 

C7145 283-0330-00 X8045293 B056024X CAP.,FXO,CER OI:l00PF,5%,50V 72982 8111N068COG0101J 
----- ----- (8001 OPTION 49 ONLY) 

C7145 283-0330-00 X80.52437 B072741X CAP.,FXO,CER OI:l00PF,5%,50V 72982 8111N068COG0101J 
----- ----- (8002A ONLY) 

C7145 283-0330-00 XB052482 B065055X CAP.,FXD,CER OI:lOOPF,5%,SOV 72982 8111N068COG0101J 
----- ----- (8002A OPTION 45 ONLY) 

C7145 283-0330-00 XB052439 8064022X CAP.,FXO,CER OI:l00PF,5%,50V 72982 8111N068COG0101J 
----- ----- (8002A OPTION 49 ONLY) 

C7174 283-0023-00 8010100 B0.50299X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C7174 283-0023-00 8015112 B056028X CAP.,FXO,CER OI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 
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C7174 283-0023-00 B015112 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C7174 283-0023-00 B032000 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C7174 283-0023-00 B010100 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C7174 283-0023-00 B010100 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

C8148 283-0023-00 XB045290 B050299X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 ONLY) 

C8148 283-0023-00 XB045294 B056028X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 45 ONLY) 

C8148 283-0023-00 XB045293 B056024X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8001 OPTION 49 ONLY) 

C8148 283-0023-00 XB052437 B072741X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A ONLY) 

C8148 283-0023-00 XB052482 B065055X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 45 ONLY) 

C8148 283-0023-00 XB052439 B064022X CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
----- ----- (8002A OPTION 49 ONLY) 

DLl 140 119-0982-00 XB050300 DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8001 ONLY) 

DL1140 119-0982-00 XB056029 DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8001 OPTION 45 ONYL) 

DLii40 119-0982-00 XB056025 DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8001 OPTION 49 ONLY) 

DL1140 119-0982-00 XB072742 DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8002A ONLY) 

DL1140 119-0982-00 XB065056 DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8002A OPTION 45 ONLY) 

DL1140 119-0982-00 XB064023 DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8002A OPTION 49 ONLY) 

DL2140 119-0982-00 B010100 B050299X DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8001 ONLY) 

DL2140 119-0982-00 B015112 B056028X DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8001 OPTION 45 ONLY) 

DL2140 119-0982-00 B015112 B056024X DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8001 OPTION 49 ONLY) 

DL2140 119-0982-00 B032000 B072741 X DELAY LINE,ELEC:200NS,l00 OHM 97722 EP19828 
----- ----- (8002A ONLY) 

DL2140 119-0982-00 B010100 B065055X DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8002A OPTION 45 ONLY) 

DL2140 119-0982-00 B010100 B064022X DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 
----- ----- (8002A OPTION 49 ONLY) 

Rl085 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

Rl085 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

Rl085 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

Rl085 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

Rl085 315-0 510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

Rl085 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 
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Rl089 315-0220-00 XB050300 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 ONLY) 

Rl089 315-0220-00 XB056029 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 45 ONLY) 

Rl089 315-0220-00 XB056025 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 49 ONLY) 

Rl089 315-0220-00 XB072742 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A ONLY) 

Rl089 315-0220-00 XB065056 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 45 ONLY) 

Rl089 315-0220-00 XB064023 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 49 ONLY) 

Rl091 315-0220-00 XB050300 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 ONLY) 

Rl091 315-0220-00 XB056029 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 45 ONLY) 

Rl091 315-0220-00 XB056025 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 49 ONLY) 

R1091 315-0220-00 XB072742 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A ONLY) 

Rl091 315-0220-00 XB065056 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 45 ONLY) 

Rl091 315-0220-00 XB064023 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 49 ONLY) 

Rl092 315-0220-00 XB050300 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 ONLY) 

Rl092 315-0220-00 XB056029 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 45 ONLY) 

Rl092 315-0220-00 XB056025 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 49 ONLY) 

Rl092 315-0220-00 XB072742 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A ONLY) 

Rl092 315-0220-00 XB065056 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 45 ONLY) 

Rl092 315-0220-00 XB064023 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 49 ONLY) 

Rl093 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

Rl093 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 115 ONLY) 

Rl093 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

Rl093 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

Rl093 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

Rl093 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

Rl096 315-0220-00 XB050300 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 ONLY) 

Rl096 315-0220-00 XB056029 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 45 ONLY) 

Rl096 315-0220-00 XB056025 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 49 ONLY) 

Rl096 31 5-0220-00 XB072742 RES.,FXD,CMPSN:22 OH.\1, 5 % , 0. 2 5 W 01121 CB2205 
----- ----- (8002A ONLY) 
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Rl096 315-0220-00 XB065056 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 45 ONLY) 

Rl096 315-0220-00 XB064023 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 49 ONLY) 

Rll41 315-0101-00 XB050300 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8001 ONLY) 

Rll41 315-0101-00 XB056029 RES.,FXD,C:MPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8001 OPTION 45 ONLY) 

Rl 141 315-0101-00 XB056025 RES.,FXD,CMPSN:lOO OHM,5%,0.25W . 01121 CB1015 
----- ----- (8001 OPTION 49 ONLY) 

Rll41 315-0101-00 XB072742 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A ONLY) 

Rll41 315-0101-00 XB065056 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A OPTION 45 ONLY) 

Rl 141 315-0101-00 XB064023 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A OPTION 49 ONLY) 

R2085 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R2085 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R2085 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R2085 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R2085 3i5-0510-00 XB065056 RES.,FXD,CMPSN:5i OHM,5%,0.25W Oii21 CB5i05 
----- ----- (8002A OPTION 45 ONLY) 

R2085 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R2089 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R2089 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R2089 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R2089 315-0510-00 XB072742 D1"C 1"VT\ 1"'Ml>C1'.To t; 1 
J.~IJ. ,J,."fi.V,\.U:.LL. ~.L't • .J.L 

flUM <;"/ () ?t;!.I 
V.L.U..L,JIO,Ve"--"" 01121 CB5105 

----- ----- (8002A ONLY) 

R2089 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R2089 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R2091 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R2091 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R2091 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R2091 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R2091 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM, 5 % , 0 . 2 5 W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R2091 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R2096 315-0510-00 XB050300 RES.,FXD,CMPSN:Sl OHM,5%,0.2SW 01121 CB5105 
----- ----- (8001 ONLY) 

R2096 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 
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R2096 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R2096 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R2096 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R2096 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R2101 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R2101 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R2101 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R2101 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R2101 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R2101 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R2109 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R2109 315-0 510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R2109 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R2109 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R2109 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R2109 3i5-05i0-00 XB064023 RBS.,fXD,CMPSN:5i OHM,5%,0.25W Oii2i CB5i05 
----- ----- (8002A OPTION 49 ONLY) 

R2111 315-0222-00 XB050300 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 ONLY) 

R2111 315-0222-00 XB056029 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 45 ONLY) 

R2111 315-0222-00 XB056025 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 49 ONLY) 

R2111 315-0222-00 XB072742 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A ONLY) 

R2111 315-0222-00 XB065056 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 45 ONLY) 

R2111 315-0222-00 XB064023 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 49 ONLY) 

R2118 315-0510-00 B010100 B050299X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R2118 315-0510-00 B015112 B056028X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R2li8 315-0510-00 B015112 B056024X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5i05 
----- ----- (8001 OPTION 49 ONLY) 

R2118 315-0510-00 B032000 B072741X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R2118 315-0510-00 B010100 B065055X RES.,FXD,CMPSN:51 OHM,5%,0.2.5W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R2118 315-0510-00 B010100 B064022X RES.,FXD,CMPSN:Sl OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 
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R2121 315-0222-00 B010100 B050299X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 ONLY) 

R2121 315-0222-00 B015112 B056028X RES.,FXD,C¥J>SN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 45 ONLY) 

R2121 315-0222-00 B015112 B056024X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 49 ONLY) 

R2121 315-0222-00 B032000 B072741X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A ONLY) 

R2121 315-0222-00 B010100 B065055X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 45 ONLY) 

R2121 315-0222-00 B010100 B064022X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 49 ONLY) 

R2135 315-0101-00 XB050300 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8001 ONLY) 

R2135 315-0101-00 XB056029 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8001 OPTION 45 ONLY) 

R2135 315-0101-00 XB056025 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8001 OPTION 49 ONLY) 

R2135 315-0101-00 XB072742 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A ONLY) 

R2135 315-0101-00 XB065056 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A OPTION 45 ONLY) 

R2135 315-0101-00 XB064023 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A OPTION 49 ONLY) 

R2141 315-0101-00 B010100 B050299X RES.,FXD,CMPSN:lOO OlL.Vi,5%,0.25W ni ,,..,, 
VJ.J.LJ. CB1015 

====..-... =---- (8001 ONLY) 
R2141 315-0101-00 B015112 B056028X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 

----- ----- (8001 OPTION 45 ONLY) 
R2141 315-0101-00 B015112 B056024X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 

----- ----- (8001 OPTION 49 ONLY) 

R2141 315-0101-00 B032000 B072741X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A ONLY) 

R2141 315-0101-00 B010100 B065055X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A OPTION 45 ONLY) 

R2141 315-0101-00 B010100 B064022X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A OPTION 49 ONLY) 

R2145 315-0101-00 B010100 B050299X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8001 ONLY) 

R2145 315-0101-00 B015112 B056028X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8001 OPTION 45 ONLY) 

R2145 315-0101-00 B015112 B056024X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8001 OPTION 49 ONLY) 

R2145 315-0101-00 B032000 B072741X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A ONLY) 

R2145 315-0101-00 B010100 B065055X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A OPTION 45 ONLY) 

R2145 315-0101-00 B010100 B064022X RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
----- ----- (8002A OPTION 49 ONLY) 

R2169 321-0335-00 XB050300 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8001 ONLY) 

R2169 321-0335-00 XB056029 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8001 OPTION 45 ONLY) 

R2169 321-0335-00 XB056025 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8001 OPTION 49 ONLY) 

R2169 321-0335-00 XB072742 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8002A ONLY) 
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R2169 321-0335-00 XB065056 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8002A OPTION 45 ONLY) 

R2169 321-0335-00 XB064023 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8002A OPTION 49 ONLY) 

R3085 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R3085 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R3085 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R3085 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R3085 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R3085 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R3087 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R3087 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R3087 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R3087 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R3087 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R3087 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R3112 315-0470-00 B010100 B050299X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8001 ONLY) 

R3il2 315-0470-00 B015112 B056028X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8001 OPTION 45 ONLY) 

R3112 315-0470-00 B015112 B056024X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8001 OPTION 49 ONLY) 

R3112 315-0470-00 B032000 B072741X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8002A ONLY) 

R3112 315-0470-00 BOIOlOO B065055X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8002A OPTION 45 ONLY) 

R3112 315-0470-00 B010100 B064022X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8002A OPTION 4Q ONLY) 

R3114 315-0510-00 B010100 B050299X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R3114 315-0510-00 B015112 B056028X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R3114 315-0510-00 B015112 B056024X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R3114 315-0510-00 B032000 B072741X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

RJl 14 315-0510-00 B010100 B065055X RES.,FXD,CMPSN:)l OHM,5%,0.25W Oii2i t;.B5i05 
----- ----- (8002A OPTION 45 ONLY) 

R3114 315-0510-00 B010100 B064022X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
~---- -~--- (8002A OPTION 49 ONLY) 

R3165 321-0335-00 XB050300 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8001 ONLY) 

R3165 321-0335-00 XB055C29 RES. ,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (800] OPTION 45 ONLY) 
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R3165 321-0335-00 XB056025 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8001 OPTION 49 ONLY) 

R3165 321-0335-00 XB072742 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8002A ONLY) 

R3165 321-0335-00 XB065056 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F 
----- ----- (8002A OPTION 45 ONLY) 

R3165 321-0335-00 XB064023 RES.,FXD,FILM:30.1K OHM,1%,0,l25W 91637 MFF1816G30101F 
----- ----- (8002A OPTION 49 ONLY) 

R4085 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R4085 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R4085 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R4085 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R4085 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R4085 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R4097 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R4097 315-0510-00 XB056029 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R4097 315-0510-00 XB056025 RES.,FXD,CMPSN:Sl OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R4097 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R4097 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R4097 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R4112 315-0470-00 B010100 B050299X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8001 ONLY) 

R4112 315-0470-00 B015112 B056028X Dti'C ti'VTI f'Ml>C1'1•/,7 ()UM <;'¥ () ')<;T.T 01121 CB4705 L'-.&.;IU• ,J,.".O.JJ)V.L."1.-L UA.'1e"'TI v1r..u·.1., .J10 J v • '-J" 

----- ----- (8001 OPTION 45 ONLY) 

R4112 315-0470-00 B015112 B056024X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8001 OPTION 49 ONLY) 

R4112 315-0470-00 8032000 B072741X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8002A ONLY) 

R4112 315-0470-00 B010100 B065055X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8002A OPTION 45 ONLY) 

R4112 315-0470-00 B010100 B064022X RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
----- ----- (8002A OPTION 49 ONLY) 

R4114 315-0510-00 B010100 B050299X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R4114 315-0510-00 B015112 B056028X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R4114 315-0510-00 B015112 B056024X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R4114 315-0 510-00 B032000 B072741X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R4114 315-0510-00 B010100 B065055X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R4114 315-0510-00 B010100 B064022X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 
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R4141 315-0222-00 B010100 B050299X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 ONLY) 

R4141 315-0222-00 B015112 B056028X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 45 ONLY) 

R4141 315-0222-00 B015112 B056024X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 49 ONLY) 

R4141 315-0222-00 B032000 B072741X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A ONLY) 

R4141 315-0222-00 B010100 B065055X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 45 ONLY) 

R4141 315-0222-00 B010100 B064022X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 49 ONLY) 

R4145 315-0222-00 XB050300 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 ONLY) 

R4145 315-0222-00 XB056029 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 45 ONLY) 

R4145 315-0222-00 XB056025 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 49 ONLY) 

R4145 315-0222-00 XB072742 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A ONLY) 

R4145 315-0222-00 XB065056 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 45 ONLY) 

R4145 315-0222-00 XB064023 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 49 ONLY) 

R4147 307-0595-00 B010100 B050299X RES NTWK,FXD FI:7,5.6K OHM,2%,1.0W 32997 4308R-101-562 
----- ----- (8001 ONLY) 

R4147 307-0595-00 B015112 B056028X RES NTWK,FXD FI:7,5.6K OHM,2%,1.0W 32997 4308R-101-562 
----- ----- (8001 OPTION 45 ONLY) 

R4147 307-0595-00 BOl 5112 B056024X RES NTWK,FXD FI:7,5.6K OHM,2%,1.0W 32997 4308R-101-562 
----- ----- (8001 OPTION 49 ONLY) 

R4i47 307-0595-00 B032000 B072 741X RES NTWK,FXD FI:7,5.6K OHM,2%,1.0W 32997 4308R-101-562 
----- ----- (8002A ONLY) 

R4147 307-0595-00 B010100 B065055X RES NTWK,FXD FI:7,5.6K OHM,2%,1.0W 32997 4308R-101-562 
----- ----- (8002A OPTION 45 ONLY) 

R4147 307-0595-00 B010100 B064022X RES NTWK,FXD FI:7,5.6K OHM,2%,1.0W 32997 4308R-101-562 
----- ----- (8002A OPTION 49 ONLY) 

R4171 307-0596-00 XB050300 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8001 ONLY) 

R4171 307-0596-00 XB056029 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8001 OPTION 45 ONLY) 

R4171 307-0596-00 XB056025 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8001 OPTION 49 ONLY) 

R4171 307-0596-00 XB072742 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8002A ONLY) 

R4171 307-0596-00 XB065056 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8002A OPTION 45 ONLY) 

R4171 307-0596-00 XB064023 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8002A OPTION 49 ONLY) 

R508'> Jl ')-0'>10-00 XBO)OJOU RES.,FXD,CM.PSN:Si OHM, 57~, 0. 25W Oll2i CB5105 
----- ----- (8001 ONLY) 

R5085 315-0510-00 XB056029 RES.,FXD,CMPSN:Sl OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R5085 315-0510-00 XB056025 RES . , FXD , CMP SN: 51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R5085 315-0510-00 XB072742 RES.,FXD,CMPSN:Sl OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 
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R5085 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R5085 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R5089 315-0510-00 XB050300 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R5089 315-0.510-00 XB056029 RES.,FXD,CMPSN:Sl OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R5089 315-0510-00 XB056025 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R5089 315-0510-00 XB072742 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A ONLY) 

R5089 315-0510-00 XB065056 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R5089 315-0510-00 XB064023 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R5111 315-0220-00 B010100 B050299X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 ONLY) 

R5111 315-0220-00 B015112 B056028X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 45 ONLY) 

RSlll 315-0220-00 B015112 B056024X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 49 ONLY) 

R5111 315-0220-00 B032000 B072741X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A ONLY) 

R5111 3i5-0220-00 B010100 B065055X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 45 ONLY) 

91L R5111 315-0220-00 B010100 B064022X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 49 ONLY) 

0' R5112 315-0510-00 B010100 B050299X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 ONLY) 

R5112 315-0510-00 B015112 B056028X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 45 ONLY) 

R5112 315-0510-00 B015112 B056024X RES.,FXD,CMPSN:Sl OHM,5%,0.25W 01121 CB5105 
----- ----- (8001 OPTION 49 ONLY) 

R5112 315-0510-00 B032000 B072741X o~c ~vn ~voe~.~, f'\U'U C:.O'/ () t)C:.T.l f'\11"l1 CB5105 1.'\....L..IU• ,.1.-.i:'LJJJ"".L".LL IJL .. ,.J..I. v1.u·1., ....JFo, v. LJn UJ.J.LJ. 

----- ----- (8002A ONLY) 

R5112 315-0510-00 B010100 B065055X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 45 ONLY) 

R5112 315-0510-00 B010100 B064022X RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
----- ----- (8002A OPTION 49 ONLY) 

R5113 315-0220-00 B010100 B050299X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 ONLY) 

R5113 315-0220-00 8015112 B056028X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 45 ONLY) 

R5113 315-0220-00 B015112 B056024X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 49 ONLY) 

R5113 315-0220-00 B032000 B072741X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A ONLY) 

R5113 315-0220-00 B010100 B065055X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 45 ONLY) 

R5113 315-0220-00 B010100 B064022X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8002A OPTION 49 ONLY) 

R5114 315-0220-00 B010100 B050299X RES.,FXD,CMPSN:22 0Hi'1,5%,0.25W 01121 CB2205 
----- ----- (8001 ONLY) 

R5114 315-0220-00 B015 l l 2 B056028X RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
----- ----- (8001 OPTION 45 ONLY) 
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R5165 315-0222-00 XB050300 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 ONLY) 

R5165 315-0222-00 XB056029 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 45 ONLY) 

R5165 315-0222-00 XB056025 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 49 ONLY) 

R5165 315-0222-00 XB072742 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A ONLY) 

R5165 315-0222-00 XB065056 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 45 ONLY) 

R5165 315-0222-00 XB064023 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 49 ONLY) 

R6006 321-0291-00 XB050300 RES.,FXD,FILM:l0.5K OHM,1%,0.125W 91637 MFF1816Gl0501F 
----- ----- (8001 ONLY) 

R6006 321-0291-00 XB056029 RES.,FXD,FILM:l0.5K OHM,1%,0.125W 91637 MFF1816Gl0501F 
----- ----- (8001 OPTION 45 ONLY) 

R6006 321-0291-00 XB056025 RES.,FXD,FILM:l0.5K OHM,1%,0.125W 91637 MFF1816Gl0501F 
----- ----- (8001 OPTION 49 ONLY) 

Ri:.nnn 1?1-0?Ql-00 XB072742 RES.,FXD,FILM:l0.5K OHM,1%,0.125W 91637 MFF1816Gl0501F 
----- ----- (8002A ONLY) 

R6006 321-0291-00 XB065056 RES.,FXD,FILM:l0.5K OHM,1%,0.125W 91637 MFF1816Gl0501F 
----- ----- (8002A OPTION 45 ONLY) 

R6006 321-0291-00 XB064023 RES.,FXD,FILM:l0.5K OHM,1%,0.125W 91637 MFF1816Gl0501F 
----- ----- (8002A OPTION 49 ONLY) 

R6007 321-0303-00 XB050300 RES.,FXD,FILM:l4K OHM,1%,0.125W 91637 MFF1816Gl4001F 
----- ----- (8001 ONLY) 

R6007 321-0303-00 XB056029 RES.,FXD,FILM:14K OHM,1%,0.12SW 91637 MFF1816Gl4001F 
----- ----- (8001 OPTION 45 ONLY) 

R6007 321-0303-00 XB056025 RES.,FXD,FILM:l4K OHM,1%,0.125W 91637 MFF1816Gl4001F 
----- ----- (8001 OPTION 49 ONLY) 

R6007 321-0303-00 XB072742 RES.,FXD,FILM:l4K OHM,1%,0.12SW 91637 MFF1816Gl4001F 
----- ----- (8002A ONLY) 

R6007 321-0303-00 XB065056 RES.,FXD,FILM:l4K OHM,1%,0.125W 91637 MFF1816Gl4001F 
----- ----- (8002A OPTION 45 ONLY) 

R6007 321-0303-00 XB064023 RES.,FXD,FILM:l4K OHM,1%,0.125W 91637 MFF1816Gl4001F 
----- ----- (8002A OPTION 49 ONLY) 

R6040 315-0222-00 XB050300 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 ONLY) 

R6040 315-0222-00 XB056029 RES.,FXD,CMPSN:2.2K OHM,5%,0.2SW 01121 CB2225 
----- ----- (8001 OPTION 45 ONLY) 

R6040 315-0222-00 XB056025 RES.,FXD,CMPSN:2.2K OHM,5%,0.2SW 01121 CB2225 
----- ----- (8001 OPTION 49 ONLY) 

R6040 315-0222-00 XB072742 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A ONLY) 

R6040 315-0222-00 XB065056 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 45 ONLY) 

R6040 315-0222-00 XB064023 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- {8002A OPTION 49 ONLY) 

R6067 315-0222-00 XB045290 B050299X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 ONLY) 

R6067 315-0222-00 XB045293 B056028X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 45 ONLY) 

R6067 315-0222-00 XB052437 B056024X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 OPTION 49 ONLY) 

R6067 315-0222-00 XB052482 B072741X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A ONLY) 
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R6067 315-0222-00 XB052439 B065055X RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 45 ONLY) 

R6067 315-0222-00 XBOOOOOO BOOOOOOX RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 49 ONLY) 

R6155 315-0561-00 XB050300 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8001 ONLY) 

R6155 315-0561-00 XB056029 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8001 OPTION 45 ONLY) 

R6155 315-0561-00 XB056025 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8001 OPTION 49 ONLY) 

R6155 315-0561-00 XB072742 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8002A ONLY) 

R6155 315-0561-00 XB065056 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8002A OPTION 45 ONLY) 

R6155 315-0561-00 XB064023 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8002A OPTION 49 ONLY) 

R6159 315-0561-00 XB050300 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8001 ONLY) 

R6159 315-0561-00 XB056029 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8001 OPTION 45 ONLY) 

R6159 315-0561-00 XB056025 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8001 OPTION 49 ONLY) 

R6159 315-0561-00 XB072742 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8002A ONLY) 

R6159 315-0561-00 XB065056 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8002A OPTION 45 ONLY) 

R6159 315-0561-00 XB064023 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615 
----- ----- (8002A OPTION 49 ONLY) 

R6165 315-0222-00 XB050300 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8001 ONLY) 

n.t::.1 c.. C' 315-0222-00 XB056029 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W Oii2i CB2225 1\.UlUJ 

----- ----- (8001 OPTION 45 ONLY) 
R6165 315-0222-00 XB056025 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

----- ----- (8001 OPTION 49 ONLY) 
R6165 315-0222-00 XB072742 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

----- ----- (8002A ONLY) 

R6165 315-0222-00 XB065056 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 45 ONLY) 

R6165 315-0222-00 XB064023 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
----- ----- (8002A OPTION 49 ONLY) 

R7048 315-0471-00 B010100 B050299X RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
----- ----- (8001 ONLY) 

R7048 315-04 71-00 B015112 B056028X RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
----- ----- (8001 OPTION 45 ONLY) 

R7048 315-0471-00 B015112 B056024X RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
----- ----- (8001 OPTION 49 ONLY) 

R7048 315-0471-00 B032000 B072741X RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
----- ----- (8002A ONLY) 

R7048 315-0471-00 T"l("\1 "1 "'" DVJ.VlVV B065055X RES.,FXD,CMPSN:470 OHM,5%,0.25W Oil21 CB4715 
----- ----- (8002A OPTION 45 ONLY) 

R7048 315-0471-00 B010100 B064022X RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
----- ----- (8002A OPTION 49 ONLY) 

R7066 317-0301-00 XB045290 B050299X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 ONLY) 

R7066 317-0301-00 XB045294 B056028X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 45 ONLY) 
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R7066 317-0301-00 XB045293 B056024X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 49 ONLY) 

R7066 317-0301-00 XB052437 B072741X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A ONLY) 

R7066 317-0301-00 XB052482 B065055X RES.,FXD,CMPSN:300 OHM,5%,0.125w 01121 BB3015 
----- ----- (8002A OPTION 45 ONLY) 

R7066 317-0301-00 XB052439 B064022X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 49 ONLY) 

R7067 317-0301-00 XB045290 B050299X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 ONLY) 

R7067 317-0301-00 XB045294 B056028X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 45 ONLY) 

R7067 317-0301-00 XB045293 B056024X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 49 ONLY) 

R7067 317-0301-00 XB052437 B072741X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A ONLY) 

R7067 317-0301-00 XB052482 B065055X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 45 ONLY) 

R7067 317-0301-00 XB052439 B064022X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 49 ONLY) 

R7068 317-0301-00 XB045290 B050299X RES.,FXD,CMPSN:300 Oll.~,5%,0.125W 01121 BB3015 
----- ----- (8001 ONLY) 

R7068 317-0301-00 XB045294 B056028X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 45 ONLY) 

R7068 3i7-0301-00 XB045293 B056024X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 49 ONLY) 

R7068 317-0301-00 XB052437 B072741X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A ONLY) 

R7068 317-0301-00 XB052482 B065055X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 45 ONLY) 

R7068 317-0301-00 XB052439 B064022X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 49 ONLY) 

R7069 317-0301-00 XB045290 B050299X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 ONLY) 

R7069 317-0301-00 XB045294 B056028X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 45 ONLY) 

R7069 317-0301-00 XB045293 B056024X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 49 ONLY) 

R7069 317-0301-00 XB052437 B072741X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A ONLY) 

R7069 317-0301-00 XB052482 B065055X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 45 ONLY) 

R7069 317-0301-00 XB052439 B064022X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 49 ONLY) 

R7077 317-0301-00 XB045290 B050299X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 ONLY) 

R7077 317-0301-00 XB045294 B056028X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 45 ONLY) 

R7077 317-0301-00 XB045293 B056024X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 49 ONLY) 

R7077 317-0301-00 XB052437 B072741X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A ONLY) 

R7077 317-0301-00 XB052482 B065055X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 45 ONLY) 

R7077 317-0301-00 XB052439 B064022X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 49 ONLY) 
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R7079 317-0151-00 XB045290 B050299X RES.,FXD,CMPSN:l50 OHM,5%,0.125W 01121 BB1515 
----- ----- (8001 ONLY) 

R7079 317-0151-00 XB045294 B056028X RES.,FXD,CMPSN:l50 OHM,5%,0.125W 01121 BB1515 
----- ----- (8001 OPTION 45 ONLY) 

R7079 317-0151-00 XB045293 B056024X RES.,FXD,CMPSN:l50 OHM,5%,0.125W 01121 BB1515 
----- ----- (8001 OPTION 49 ONLY) 

R7079 317-0151-00 XB052437 B072741X RES.,FXD,CMPSN:l50 OHM,5%,0.125W 01121 BB1515 
----- ----- (8002A ONLY) 

R7079 317-0151-00 XB052482 B065055X RES.,FXD,CMPSN:l50 OHM,5%,0.125W 01121 BB1515 
----- ----- (8002A OPTION 45 ONLY) 

R7079 317-0151-00 XB052439 B064022X RES.,FXD,CMPSN:l50 OHM,5%,0.125W 01121 BB1515 
----- ----- (8002A OPTION 49 ONLY) 

R7095 317-0301-00 XB045290 B050299X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 ONLY) 

R7095 317-0301-00 XB045294 B056028X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 45 ONLY) 

R7095 317-0301-00 XB045293 B056024X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8001 OPTION 49 ONLY) 

R7095 317-0301-00 XB052437 B072741X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A ONLY) 

R7095 317-0301-00 XB052482 B065055X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 45 ONLY) 

R7095 317-0301-00 XB052439 B064022X RES.,FXD,CMPSN:300 OHM,5%,0.125W 01121 BB3015 
----- ----- (8002A OPTION 49 ONLY) 

R7099 317-0750-00 XB045290 B050299X RES.,FXD,CMPSN:75 OHM,5%,0.125W 01121 BB7505 
----- ----- (8001 ONLY) 

R7099 317-0750-00 XB045294 B056028X RES.,FXD,CMPSN:75 OHM,5%,0.125W 01121 BB7505 
----- ----- (8001 OPTION 45 ONLY) 

R7099 317-0750-00 XB045293 B056028X RES.,FXD,CMPSN:75 OHM,5%,0.125W 01121 BB7505 
----- ----- (8001 OPTION 49 ONLY) 

R7099 317-0750-00 XB052437 B072741X RES.,FXD,CMPSN:75 OHM,5%,0.125W 01121 BB7505 
----- ----- (8002A ONLY) 

R7099 317-0750-00 XB052482 B065055X RES.,FXD,CMPSN:75 OHM,5%,0.125W 01121 BB7505 
----- ----- (8002A OPTION 45 ONLY) 

R7099 317-0750-00 XB052439 B064022X RES.,FXD,CMPSN:75 OHM,5%,0.125W 01121 BB7505 
----- ----- (8002A OPTION 49 ONLY) 

R7147 307-0596-00 B010100 B050299X RES NTWK,FXD FI:7,2.2K OHM,2%,l.OW 91637 MSP08A01222G 
----- ----- (8001 ONLY) 

R7147 307-0596-00 B015112 B056028X RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08AO 12 22G 
----- ----- fnnn't ...... T'"JI ..................... I~ -•TTT7\ 

'OVVl vr11v~ ~J V~Lll 

R7147 307-0596-00 8015112 B056028X RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8001 OPTION 49 ONLY) 

R7147 307-0596-00 B032000 B072741X RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8002A ONLY) 

R7147 307-0596-00 B010100 B065055X RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8002A OPTION 45 ONLY) 

R7147 307-0596-00 B010100 B064022X RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
----- ----- (8002A OPTION 49 ONLY) 

S4140 260-1589-00 B010100 B050299X SWITCH,PUSH:(6)SPST,0.1A,5V 00779 435166-4 
----- ----- (8001 ONLY) 

S4140 260-1589-00 B015112 B056028X SWITCH,PUSH:(6)SPST,0.1A,5V 00779 435166-4 
----- ----- (8001 OPTION 45 ONLY) 

84140 260-1589-00 B015112 B056024X SWITCH,PUSH:(6)SP8T,0.1A,5V 00779 435166-4 
·----- ----- (ROOl "PTION 40 nNT~) 

84140 260-1589-00 B032000 B072741X 8WITCH,PU8H:(6)SP8T,0.1A,5V 00779 435166-4 
----- ----- (8002A ONLY) 
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84140 260-1589-00 B010100 B065055X SWITCH,PUSH:(6)SPST,0.1A,5V 00779 435166-4 
----- ----- (8002A OPTION 45 ONLY) 

84140 260-1589-00 B010100 B064022X 8WITCH,PU8H:(6)SP8T,0.1A,5V 00779 435166-4 
----- ----- (8002A OPTION 49 ONLY) 

84163 118-0320-00 XB050300 SWITCH,8LIDE:4 8P8T,50M AMP,24V 11237 206-4 
----- ----- (8001 ONLY) 

84163 ll8-0320-00 XB056029 SWITCH,SLIDE:4 SPST,50M A.MP,24V 11237 206-4 
----- ----- (8001 OPTION 45 ONLY) 

84163 118-0320-00 XB056025 8WITCH,8LIDE:4 8P8T,50M AMP,24V 11237 206-4 
----- ----- (8001 OPTION 49 ONLY) 

84163 118-0320-00 XB072742 8WITCH,8LIDE:4 8P8T,50M AMP,24V 11237 206-4 
----- ----- (8002A ONLY) 

84163 118-0320-00 XB065056 8WITCH,8LIDE:4 8P8T,50M AMP,24V 11237 206-4 
----- ----- (8002A OPTION 45 ONLY) 

84163 118-0320-00 XB064023 8WITCH,8LIDE:4 8P8T,50M AMP,24V 11237 206-4 
----- ----- (8002A OPTION 49 ONLY) 

UlOOO 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

UlOOO 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

UlOOO 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

UlOOO 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

UlOOO 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

UlOOO 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

UlOlO 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

Ul010 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

UlOlO 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

Ul010 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

Ul010 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U1010 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

Ul020 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-0U 
----- ----- (8001 ONLY) 

Ul020 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

Ul020 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

Ul020 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U1020 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

Ul020 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

Ul030 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

Ul030 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 
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Ul030 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

Ul030 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

Ul030 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

Ul030 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

Ul040 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

Ul040 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

Ul040 156-1000-00 XB0-56025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

Ul040 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

Ul040 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

Ul040 156-1000-00 XB065023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

Ul050 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

Ul050 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

Ul050 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

Ul050 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

Ul050 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

UiOSO 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

Ul060 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

Ul060 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

Ul060 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

Ul060 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONJ,Y) 

Ul060 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

Ul060 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

Ul070 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

Ul070 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

Ul070 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM ~OOOY l'.)6-lUUU-UU 
----- ----- (8001 OPTION 49 ONLY) 

Ul070 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

Ul070 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

Ul070 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 
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Ul080 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

Ul080 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAI1 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

Ul080 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

Ul080 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

Ul080 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

Ul080 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

Ul090 156-0125-00 XB050300 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 ONLY) 

Ul090 156-0125-00 XB056029 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 OPTION 45 ONLY) 

Ul090 156-0125-00 XB056025 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 OPTION 49 ONLY) 

Ul090 156-0125-00 XB072742 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A ONLY) 

Ul090 156-0125-00 XB065056 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A OPTION 45 ONLY) 

Ul090 156-0125-00 XB064023 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A OPTION 49 ONLY) 

Ul 100 156-0948-00 XB050300 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- {Of\f'\1 /"\UT u'\ 

\OUV..L unLL/ 

Ul 100 156-0948-00 XB056029 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 OPTION 45 ONLY) 

UllOO 156-0948-00 XB056025 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 OPTION 49 ONLY) 

UllOO 156-0948-00 XB072742 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A ONLY) 

UllOO 156-0948-00 XB065056 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A OPTION 45 ONLY) 

UllOO 156-0948-00 XB064023 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A OPTION 49 ONLY) 

UlllO 156-0381-00 B010100 B050299 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATES 80009 156-0381-00 
----- ----- (8001 ONLY) 

Ull 10 156-0992-00 B050300 MICROCIRCUIT,DI:QUAD TTL-TO MOS DRIVER 80009 156-0992-00 
----- ----- (8001 ONLY) 

UlllO 156-0381-00 B015112 B056028 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATES 80009 156-0381-00 
----- ----- (8001 OPTION 45 ONLY) 

UlllO 156-0381-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATES 80009 156-0381-00 
----- ----- (8001 OPTION 45 ONLY) 

UlllO 156-0391-00 B015112 B056024 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

UlllO 156-0992-00 B056025 MICROCIRCUIT,DI:QUAD TTL-TO MOS DRIVER 80009 156-0992-00 
----- ----- (8001 OPTION 49 ONLY) 

UlllO 156-0391-00 B032000 B072741 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 

----- ----- (8002A ONLY) 
Ull 10 156-0992-00 B072742 MICROCIRCUIT,DI:QUAD TTL-TO MOS DRIVER 80009 156-0992-00 

----- ----- (8002A ONLY) 
UlllO 156-0391-00 B010100 B065055 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 

----- ----- (8002A OPTION 45 ONLY) 

UlllO 156-0992-00 B065056 MICROCIRCUIT,DI:QUAD TTL-TO MOS DRIVER 80009 156-0992-00 
----- ----- (8002A OPTION 45 ONLY) 
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UlllO 156-0391-00 B010100 B064022 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
----- ----- (8002A OPTION 49 ONLY) 

UlllO 156-0992-00 B064023 MICROCIRCUIT,DI:QUAD TTL-TO MOS DRIVER 80009 156-0992-00 
----- ----- (8002A OPTION 49 ONLY) 

Ull20 156-0693-00 XB050300 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74S139N 
----- ----- (8001 ONLY) 

Ull20 156-0693-00 XB056029 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8001 OPTION 45 ONLY) 

U1120 156-0693-00 XB056025 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8001 OPTION 49 ONLY) 

Ull20 156-0693-00 XB072742 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8002A ONLY) 

Ull20 156-0693-00 XB065056 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8002A OPTION 45 ONLY) 

Ull20 156-0693-00 XB064023 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8002A OPTION 49 ONLY) 

Ull30 156-0323-00 XB050300 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8001 ONLY) 

U1130 156-0323-00 XB056029 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8001 OPTION 45 ONLY) 

U1130 156-0323-00 XB056025 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8001 OPTION 49 ONLY) 

Ull30 156-0323-00 XB072742 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8002A ONLY) 

Ull30 156-0323-00 XB065056 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8002A OPTION 45 ONLY) 

Ull30 156-0323-00 XB064023 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8002A OPTION 49 ONLY) 

Ul 140 156-0998-00 XB050300 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
----- ----- (8001 ONLY) 

Uii40 i56-0998-00 XB05602Y MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
----- ----- (8001 OPTION 45 ONLY) 

Ul140 156-0998-00 XB056025 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
----- ----- (8001 OPTION 49 ONLY) 

Ull40 156-0998-00 XB072742 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
----- ----- (8002A ONLY) 

Ull40 156-0998-00 XB065056 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
----- ----- (8002A OPTION 45 ONLY) 

Ull40 156-0998-00 XB064023 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
----- ----- (8002A OPTION 49 ONLY) 

Ull50 156-0999-00 XB050300 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8001 ONLY) 

UllSO 156-0999-00 XB056029 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8001 OPTION 45 ONLY) 

Ull 50 156-0999-00 XB056025 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8001 OPTION 49 ONLY) 

Ull50 156-0999-00 XB072742 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8002A ONLY) 

Uii50 i56-0999-00 XB065056 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8002A OPTION 45 ONLY) 

Ull50 156-0999-00 XB064023 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8002A OPTION 49 ONLY) 

Ull60 156-0180-00 XB050300 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 ONLY) 

Ul 160 156-0180-00 XB056029 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 
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Ull60 156-0180-00 XB056025 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

Ull60 156-0180-00 XB072742 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A ONLY) 

Ul 160 156-0180-00 XB065056 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 45 ONLY) 

Ull60 156-0180-00 XB064023 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 49 ONLY) 

Ull70 156-0323-00 XB050300 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8001 ONLY) 

Ull70 156-0323-00 XB056029 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8001 OPTION 45 ONLY) 

Ull70 156-0323-00 XB056025 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8001 OPTION 49 ONLY) 

Ull70 156-0323-00 XB072742 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8002A ONLY) 

Ull70 156-0323-00 XB065056 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ------ (8002A OPTION 45 ONLY) 

Ull70 156-0323-00 XB064023 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8002A OPTION 49 ONLY) 

U2000 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

U2000 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U2000 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

U2000 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U2000 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U2000 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U2010 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

U2010 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAJHC R.AM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U2010 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

U2010 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U2010 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U2010 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U2020 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U2020 156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- --·--- (8001 ONLY) 

U2020 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U2020 156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U2020 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U2020 116-1000-00 B056025 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 
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U2020 

U2020 

U2020 

U2020 

U2020 

U2020 

U2030 

U2030 

U2030 

U2030 

U2030 

U2030 

U2030 

U2030 

U2030 

U2030 

U2030 

U2030 

U2040 

U2040 

U2040 

U2040 

U2040 

U2040 

U2040 

U2040 

U2040 

U2040 
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156-1112-00 

156-1000-00 

156-1112-00 

156-1000-00 

156-1112-00 

156-1000-00 

156-1112-00 

156-1000-00 

156-1112-00 

156-1000-00 

156-1112-00 

156-1000-00 

156-1112-00 

156-1000-00 

156-1112-00 

i56-l0U0-00 

156-1112-00 

156-1000-00 

B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 49 ONLY) 

B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 49 ONLY) 

B010100 B050299 MICROCIRCUIT,OI:4096 X DYNAMIC RAM 
(8001 ONLY) 

B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 ONLY) 

B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 

B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 

B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 49 ONLY) 

B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 49 ONLY) 

156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 ONLY) 

156-1000-00 B050300 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8001 ONLY) 

156-1112-00 

156-1000-00 

156-1112-00 

156-1000-00 

B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 

BO 56025 MICROCIRCUIT, DI: 4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 

i56-iii2-00 B032000 B072741 MICROCIRCUIT,OI:409b X l DYNAMIC RAM 
(8002A ONLY) 

156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 

156-1000-00 B065056 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

Mfr 
Code Mfr Part Number 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 
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U2040 

U2040 

U2050 

U2050 

U2050 

U2050 

U2050 

U2050 

U2050 

U2050 

U2050 

U2050 

U2050 

U2050 

U2060 

U2060 

U2060 

U2060 

U2060 

U2060 

U2060 

U2060 

U2060 

U2060 

U2060 

U2060 

U2070 

U2070 

156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 

156-1000-00 B050300 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 

156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 

156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8001 ONLY) 

156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
156-1000-00 B056029 MICROCIRCUIT;DI:4096 X I DYNAMIC RAM 

(8001 OPTION 45 ONLY) 

156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1000-00 B056025 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8-001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 

156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-1000-00 B065056 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 

156-1000-00 B050300 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8001 ONLY) 
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Mfr 
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80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 
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U2070 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U2070 156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U2070 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U2070 156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

U2070 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U2070 156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U2070 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U2070 156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U2070 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U2070 156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U2080 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U2080 156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

U2080 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U2080 156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U2080 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U2080 156-1000-00 B056025 MICROCIRCUIT,DI:4096 X l DYNAMIC RAM 80009 i56-i000-00 
----- ----- (8001 OPTION 49 ONLY) 

U2080 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U2080 156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U2080 156-1112-00 B010100 B0650.55 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U2080 156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U2080 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U2080 156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U2090 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U2090 156-0125-00 B050300 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 ONLY) 

U2090 i 56- iii 2-00 B0i5li2 ti056028 MlCROClRCUlT,Dl:4096 X l DYNAMit; RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U2090 156-0125-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 OPTION 45 ONLY) 

U2090 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U2090 156-0125-00 B056025 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 OPTION 49 ONLY) 
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U2090 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U2090 156-0125-00 B072742 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A ONLY) 

U2090 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U2090 156-0125-00 B065056 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A OPTION 45 ONLY) 

U2090 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U2090 156-0125-00 B064023 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A OPTION 49 ONLY) 

U2100 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U2100 156-0035-00 B050300 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8001 ONLY) 

U2100 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U2100 156-0035-00 B056029 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8001 OPTION 45 ONLY) 

U2100 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U2100 156-0035-00 B056025 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8001 OPTION 49 ONLY) 

U2100 156-1112~00 B032000 B072741 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U2100 156-0035-00 B072742 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8002A ONLY) 

U2100 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U2100 156-0035-00 B065056 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8002A OPTION 45 ONLY) 

U2100 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U2100 156-0035-00 13064023 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8002A OPTION 49 ONLY) 

U2110 156-1015-00 XB050300 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8001 ONLY) 

U2110 156-1015-00 XB056029 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8001 OPTION 45 ONLY) 

U2110 156-1015-00 XB056025 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8001 OPTION 49 ONLY) 

U2110 156-1015-00 XB072742 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8002A ONLY) 

U2110 156-1015-00 XB065056 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8002A OPTION 45 ONLY) 

U2110 156-1015-00 XB064023 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8002A OPTION 49 ONLY) 

U2120 156-0321-00 B010100 B050299 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8001 ONLY) 

U2120 156-0180-00 B050300 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 ONLY) 

U2120 156-0321-00 B015112 B056028 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8001 OPTION 45 ONLY) 

U2120 156-0180-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 
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U2120 156-0321-00 B015112 B056024 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8001 OPTION 49 ONLY) 

U2120 156-0180-00 B056025 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

U2120 156-0321-00 B032000 B072741 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8002A ONLY) 

U2120 156-0180-00 B072742 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A ONLY) 

U2120 156-0321-00 B010100 B065055 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8002A OPTION 45 ONLY) 

U2120 156-0180-00 B065056 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 45 ONLY) 

U2120 156-0321-00 B010100 B064022 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8002A OPTION 49 ONLY) 

U2120 156-0180-00 B064023 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 49 ONLY) 

U2130 156-0180-00 B010100 B050299 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 ONLY) 

U2130 156-0125-00 B050300 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 ONLY) 

U2130 156-0180-00 B015112 B056028 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 

U2130 156-0125-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 OPTION 45 ONLY) 

U2130 156-0180-00 B015112 B056024 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

U2130 156-0125-00 B056025 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 OPTION 49 ONLY) 

U2130 156-0180-00 B032000 B072741 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A ONLY) 

U2130 156-0125-00 B072742 MICROCIRCUlT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A ONLY) 

U2130 156-0180-00 B010100 B065055 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 45 ONLY) 

U2130 156-0125-00 B065056 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A OPTION 45 ONLY) 

U2130 156-0180-00 B010100 B064022 MICROCIRCUIT,DI:QUAD 2-INPUT NANO GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 49 ONLY) 

U2130 156-0125-00 B064023 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A OPTION 49 ONLY) 

U2140 156-0043-00 XB050300 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8001 ONLY) 

U2140 156-0043-00 XB056029 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8001 OPTION 45 ONLY) 

U2140 156-0043-00 XB056025 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8001 OPTION 49 ONLY) 

U2140 156-0043-00 XB072742 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8002A ONLY) 

U2140 156-0043-00 XB065056 MlCROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8002A OPTION 45 ONLY) 

U2140 156-0043-00 XB064023 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8002A OPTION 49 ONLY) 

U2150 156-0999-00 B010100 B050299 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8001 ONLY) 

U2150 156-0118-00 B050300 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 ONLY) 
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U2150 156-0999-00 B015112 B056028 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8001 OPTION 45 ONLY) 

U2150 156-0118-00 B056029 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 OPTION 45 ONLY) 

U2150 156-0999-00 B015112 B056024 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8001 OPTION 49 ONLY) 

U2150 156-0118-00 B056025 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 1.56-0118-00 
-----= ====--- {8001 OPTION 49 ONLY) 

U2150 156-0999-00 B032000 B072741 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8002A ONLY) 

U2150 156-0118-00 B072742 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8002A ONLY) 

U2150 156-0999-00 B010100 B065055 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8002A OPTION 45 ONLY) 

U2150 156-0118-00 B065056 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8002A OPTION 45 ONLY) 

U2150 156-0999-00 B010100 B064022 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
----- ----- (8002A OPTION 49 ONLY) 

U2150 156-0118-00 B064023 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8002A OPTION 49 ONLY) 

U2160 156-0304-00 B010100 B050299 MICROCIRCUIT,DI:DUAL 4-INPUT,NAND GATE 18324 N74S20A 
----- ----- (8001 ONLY) 

U2160 156-0180-00 B050300 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 ONLY) 

U2160 156-0304-00 B015112 B056028 MICROCIRCUIT,DI:DUAL 4-INPUT,NAND GATE 18324 N74S20A 
----- ----- (8001 OPTION 45 ONLY) 

U2160 156-0180-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 

U2160 156-0304-00 B015112 B056024 MICROCIRCUIT,DI:DUAL 4-INPUT,NAND GATE 18324 N74S20A 
----- ----- (8001 OPTION 49 ONLY) 

U2160 156-0180-00 B056025 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

U2160 156-0304-00 B032000 B072741 MICROCIRCUIT,DI:DUAL 4-INPUT,NAND GATE 18324 N74S20A 
----- ----- (8002A ONLY) 

U2160 156-0180-00 B072742 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A ONLY) 

U2160 156-0304-00 B010100 B065055 MICROCIRCUIT,DI:DUAL 4-INPUT,NAND GATE 18324 N74S20A 
----- ----- (8002A OPTION 45 ONLY) 

U2160 156-0180-00 B065056 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 45 ONLY) 

U2160 156-0304-00 B010100 B064022 MICROCIRCUIT,DI:DUAL 4-INPUT,NAND GATE 18324 N74S20A 
----- ----- (8002A OPTION 49 ONLY) 

U2160 156-0180-00 B064023 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 49 ONLY) 

U2170 156-0180-00 B010100 B050299 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 ONLY) 

U2170 156-0118-00 B050300 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 ONLY) 

U2170 156-0180-00 B015112 B056028 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 

U2170 156-0118-00 B056029 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 OPTION 45 ONLY) 

U2170 156-0180-00 B015112 B056024 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

U2170 156-0118-00 B056025 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 OPTION 49 ONLY) 
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Ckt No. 

U2170 

U2170 

U2170 

U2170 

U2170 

U2170 

U2180 

U2180 

U2180 

U2180 

U2180 

U2180 

U3000 

U3000 

U3000 

U3000 

U3000 

U3000 

U3010 

U3010 

U3010 

U3010 

U3010 

U3010 

U3020 

U3020 

U3020 

U3020 

12-78 

Tektronix 
Part No. 

156-0180-00 

156-0118-00 

156-0180-00 

156-0118-00 

156-0180-00 

156-0118-00 

Serial/Model No. 
Etf Dscont 

B032000 B072741 

B072742 

B010100 B065055 

B065056 

B010100 B064022 

B064023 

Name & Description 

MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 
(8002A ONLY) 
MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 
(8002A ONLY) 
MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 
(8002A OPTION 45 ONLY) 

MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 
(8002A OPTION 49 ONLY) 
MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 
(8002A OPTION 49 ONLY) 

156-0617-00 B010100 B050299X MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
----- ----- (8001 ONLY) 
156-0617-00 B015112 B056028X MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
----- ----- (8001 OPTION 45 ONLY) 
156-0617-00 B015112 B056024X MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
----- ----- (8001 OPTION 49 ONLY) 

156-0617-00 B032000 B072741X MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
----- ----- (8002A ONLY) 
156-0617-00 B010100 B065055X MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
----- ----- (8002A OPTION 45 ONLY) 
156-0617-00 B010100 B064022X MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
----- ----- (8002A OPTION 49 ONLY) 

156-1000-00 XB050300 

156-0617-00 XB056029 

156-0617-00 XB056025 

156-0617-00 XB072742 

156-0617-00 XB065056 

156-0617-00 XB064023 

156-0617-00 XB050300 

156-0617-00 XB056029 

156-0617-00 XB056025 

156-0617-00 XB072742 

156-0617-00 XB065056 

156-0617-00 XB064023 

MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8001 ONLY) 
MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8001 OPTION 45 ONLY) 
MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8001 OPTION 49 ONLY) 

MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8002A ONLY) 
MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8002A OPTION 49 ONLY) 

MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8001 ONLY) 
MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8001 OPTION 45 ONLY) 
MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8001 OPTION 49 ONLY) 

MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8002A ONLY) 
MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 
(8002A OPTION 49 ONLY) 

156-1112-00 B010100 B050299 MICROCIRCUlT,01:4096 X DYNAMIC RAM 
(8001 ONLY) 

156-1000-00 

156-1112-00 

BO 50300 MICROCIRCUIT, DI: 4096 X DYNAMIC RAM 
(8001 ONLY) 

B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

156-1000-00 B056029 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

Mfr 
Code 

01295 

80009 

01295 

80009 

01295 

80009 

Mfr Part Number 

SN74SOO(N OR J) 

156-0118-00 

SN74SOO(N OR J) 

156-0 ll 8-00 

SN74SOO(N OR J) 

156-0118-00 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

80009 156-1000-00 

01295 SN74393N 

01295 SN74393N 

01295 5N74393N 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

01295 SN74393N 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 
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Ckt No. 

U3020 

U3020 

U3020 

U3020 

U3020 

U3020 

U3020 

U3020 

U3030 

U3030 

U3030 

U3030 

U3030 

U3030 

U3030 

U3030 

U3030 

U3030 

U3030 

U3030 

U3040 

U3040 

U3040 

U3040 

TT1040 

U3040 

U3040 

U3040 

Tektronix 
Part No. 

Serial/Model No. 
Ett Dscont Name & Description 

156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RA..~ 

----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 

156-1000-00 

156-1112-00 

156-1000-00 

B072742 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8002A ONLY) -

B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 

156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 

156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAi.~IC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 

156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-1000-00 B065056 MICROCIRCUIT,DI:4096 X l DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8001 ONLY) 

156-1000-00 B050300 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 

156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 

156-1000-00 B072742 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8002A ONLY) 

@JUN 1981 

Mfr 
Code Mfr Part Number 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

12-79 



Replaceable Electrical Parts-8001 /8002A Service 

Ckt No. 

U3040 

U3040 

U3040 

U3040 

U3050 

U3050 

U3050 

U3050 

U3050 

U3050 

U3050 

U3050 

U3050 

U3050 

U3050 

U3050 

U3060 

U3060 

U3060 

U3060 

U3060 

U3060 

U3060 

U3060 

U3060 

U3060 

U3060 

U3060 

12-80 

Tektronix 
Part No. 

Serial/Model No. 
Eff Dscont 

156-1112-00 B010100 B065055 

156-1000-00 B065056 

156-1112-00 B010100 B064022 

156-1000-00 B064023 

156-1112-00 B010100 B050299 

156-1000-00 B050300 

156-1112-00 B015112 B056028 

156-1000-00 B056029 

156-1112-00 B015112 B056024 

156-1000-00 B056025 

156-1112-00 B032000 B072741 

156-1000-00 B072742 

156-1112-00 B010100 B065055 

156-1000-00 B065056 

156-1112-00 B010100 B064022 

156-1000-00 B064023 

156-1112-00 B010100 B050299 

156-1000-00 B050300 

156-1112-00 B015112 B056028 

156-1000-00 B056029 

156-1112-00 B015112 B056024 

156-1000-00 B056025 

156-1112-00 B032000 B072741 

156-1000-00 B072742 

156-1112-00 B010100 B065055 

156-1000-00 B065056 

156-1112-00 B010100 B064022 

156-1000-00 B064023 

Name & Description 

MICROCIRCUIT,DI:4096 X 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A OPTION 49 ONLY) 

MICROCIRCUIT,DI:4096 X 
(8002A OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8001 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8001 ONLY) 

MICROCIRCUIT,DI:4096 X 
(8001 OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8001 OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8001 OPTION 49 ONLY) 

MICROCIRCUIT,DI:4096 X 
(8001 OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A ONLY) 

MICROCIRCUIT,DI:4096 X 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A OPTION 49 ONLY) 

MICROCIRCUIT,DI:4096 X 
(8002A OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8001 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8001 ONLY) 

MICROCIRCUIT,DI:4096 X 
(8001 OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8001 OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8001 OPTION 49 ONLY) 

MICROCIRCUIT,DI:4096 X 
(8001 OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A ONLY) 

MICROCIRCUIT,D1:4096 X 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X 
(8002A OPTION 49 ONLY) 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

DYNAMIC RAM 

MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8002A OPTION 49 ONLY) 

Mfr 
Code Mfr Part Number 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Etf Dscont Name & Description Code Mfr Part Number 

U3070 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U3070 156-1000-00 B050300 MICROCIRCUIT,DI:4096 x 1 DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

U3070 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U3070 156-1000-00 B056029 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U3070 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U3070 156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

U3070 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U3070 156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U3070 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U3070 156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U3070 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U3070 156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U3080 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNA.i.'IIC RA.i.'1 80009 156-1112-00 
----- ----- (8001 ONLY) 

U3080 156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

U3080 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U3080 156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U3080 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U3080 156-1000-00 B056025 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

U3080 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U3080 156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U3080 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U3080 156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U3080 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U3080 156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U3090 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U3090 156-0325-00 B050300 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
----- ----- (8001 ONLY) 

U3090 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U3090 156-0325-00 B056029 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
----- ----- (8001 OPTION 45 ONLY) 
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Replaceable Electrical Parts-8001 /8002A Service 

Ckt No. 

U3090 

U3090 

U3090 

U3090 

U3090 

U3090 

U3090 

U3090 

U3100 

U3100 

U3100 

U3100 

U3100 

U3100 

U3100 

U3i00 

U3100 

U3100 

U3100 

U3100 

U3110 

U3110 

U3110 

U3110 

U311U 

U3110 

U3120 

U3120 

12-82 

Tektronix 
Part No. 

Serial/Model No. 
Eff Dscont Name & Description 

156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-0325-00 B056025 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8002A ONLY) 

156-0325-00 B072742 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-0325-00 B065056 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-0325-00 B064023 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8001 ONLY) 

156-0089-00 B050300 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
156-0089-00 B056029 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 
----- ----- (8001 OPTION 45 ONLY) 

156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-0089-00 B056025 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8002A ONLY) 

1S6-0089-00 B072742 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-0089-00 B065056 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-0089-00 B064023 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 
----- ----- (8002A OPTION 49 ONLY) 
156-1014-00 XB050300 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 
----- ----- (8001 ONLY) 

156-1014-00 XB056029 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 
----- ----- (8001 OPTION 45 ONLY) 
156-1014-00 XB056025 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 
----- ----- (8001 OPTION 49 ONLY) 
156-1014-00 XB072742 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 
----- ----- (8002A ONLY) 

1~6-1014-00 XB065056 

156-1014-00 XB064023 

MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 
(8002A OPTION 49 ONLY) 

156-0321-00 B010100 B050299 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 
----- ----- (8001 ONLY) 

156-0035-00 B050300 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 
(8001 ONLY) 

Mfr 
Code Mfr Part Number 

80009 156-1112-00 

80009 156-0325-00 

80009 156-1112-00 

80009 156-0325-00 

80009 156-1112-00 

80009 156-0325-00 

80009 156-1112-00 

80009 156-0325-00 

80009 156-1112-00 

80009 156-0089-00 

80009 156-1112-00 

80009 156-0089-00 

80009 156-1112-00 

80009 156-0089-00 

80009 156-1112-00 

80009 i56-0089-00 

80009 156-1112-00 

80009 156-0089-00 

80009 156-1112-00 

80009 156-0089-00 

80009 156-1014-00 

80009 156-1014-00 

80009 156-1014-00 

80009 156-1014-00 

80009 i56-i0i4-00 

80009 156-1014-00 

80009 156-0321-00 

80009 156-0035-00 

@JUN 1981 



Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

U3120 156-0321-00 B015112 B056028 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8001 OPTION-45 ONLY) 

U3120 156-0035-00 B056029 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8001 OPTION 45 ONLY) 

U3120 156-0321-00 B015112 B056024 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8001 OPTION 49 ONLY) 

U3120 156-0035-00 B056025 MICROCIRCUIT.DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8001 OPTION.49 ONLY) 

U3120 156-0321-00 B032000 B072741 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8002A ONLY) 

U3120 156-0035-00 B072742 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8002A ONLY) 

U3120 156-0321-00 B010100 B065055 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8002A OPTION 45 ONLY) 

U3120 156-0035-00 B065056 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8002A OPTION 45 ONLY) 

U3120 156-0321-00 B010100 B064022 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
----- ----- (8002A OPTION 49 ONLY) 

U3120 156-0035-00 B064023 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
----- ----- (8002A OPTION 49 ONLY) 

U3130 156-0693-00 B010100 B050299 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8001 ONLY) 

U3130 156-0462-00 B050300 MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
----- ----- (8001 ONLY) 

U3130 156-0693-00 B015112 B056028 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8001 OPTION 45 ONLY) 

U3130 156-0462-00 B056029 MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
----- ----- (8001 OPTION 45 ONLY) 

U3130 156-0693-00 B015112 B056024 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8001 OPTION 49 ONLY) 

U3130 156-0462-00 B056025 MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
----- ----- (8001 OPTION 49 ONLY) 

U3130 156-0693-00 B032000 B072741 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8002A ONLY) 

U3130 156-0462-00 B072742 MICROCIRCUIT;DI:HEX SCHMITT TRIG;TTL 80009 156-0462-00 
----- ----- (8002A ONLY) 

U3130 156-0693-00 B010100 B065055 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8002A OPTION 45 ONLY) 

U3130 156-0462-00 B065056 MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
----- ----- (8002A OPTION 45 ONLY) 

U3130 156-0693-00 B010100 B064022 MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
----- ----- (8002A OPTION 49 ONLY) 

U3130 156-0462-00 B064023 MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
----- ----- (8002A OPTION 49 ONLY) 

U3140 156-0385-00 B010100 B050299 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
----- ----- (8001 ONLY) 

U3140 156-1014-00 B050300 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8001 ONLY) 

U3140 156-0385-00 B015112 B056028 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
----- ----- (8001 OPTION 45 ONLY) 

U3140 156-1014-00 B056029 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8001 OPTION 45 ONLY) 

U3140 156-0385-00 BOl.5112 B056024 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
----- ----- (8001 OPTION 49 ONLY) 

U3140 156-1014-00 B056025 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8001 OPTION 49 ONLY) 

@JUN 1981 12-83 



Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

U3140 156-0385-00 B032000 B072741 MICROCIRCUIT,Dl:HEX.INVERTER 80009 156-0385-00 
----- ----- (8002A ONLY) 

U3140 156-1014-00 B072742 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8002A ONLY) 

U3140 156-0385-00 B010100 B065055 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
----- ----- (8002A OPTION 45 ONLY) 

U3140 156-1014-00 B065056 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8002A OPTION 45 ONLY) 

U3140 156-0385-00 B010100 B064022 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
----- ----- (8002A OPTION 49 ONLY) 

U3140 156-1014-00 B064023 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8002A OPTION 49 ONLY) 

U3150 156-0383-00 B010100 B050299 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8001 ONLY) 

U3150 156-0043-00 B050300 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8001 ONLY) 

U3150 156-0383-00 B015112 B056028 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8001 OPTION 45 ONLY) 

U3150 156-0043-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8001 OPTION 45 ONLY) 

U3150 156-0383-00 B015112 B056024 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8001 OPTION 49 ONLY) 

U3150 156-0043-00 B056025 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8001 OPTION 49 ONLY) 

U3150 156-0383-00 B032000 B072741 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8002A ONLY) 

U3150 156-0043-00 B072742 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8002A ONLY) 

U3150 156-0383-00 B010100 B065055 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8002A OPTION 45 ONLY) 

U3150 156-0043-00 B065056 MICROCIRCUII,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8002A OPTION 45 ONLY) 

U3150 156-0383-00 B010100 B064022 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8002A OPTION 49 ONLY) 

U3150 156-0043-00 B064023 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 156-0043-00 
----- ----- (8002A OPTION 49 ONLY) 

U3160 156-0118-00 B010100 B050299 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 ONLY) 

U3160 156-1015-00 B050300 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8001 ONLY) 

U3160 156-0118-00 B015112 B056028 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 OPTION 45 ONLY) 

U3160 156-1015-00 B056029 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8001 OPTION 45 ONLY) 

U3160 156-0118-00 BOl 5112 B056024 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 OPTION 49 ONLY) 

U3160 156-1015-00 B056025 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8001 OPTION 49 ONLY) 

U3l60 156-0118-00 B032000 0072741 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8002A ONLY) 

U3160 156-1015-00 B072742 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8002A ONLY) 

U3160 156-0118-00 B010100 B065055 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8002A OPTION 45 ONLY) 

U3160 156-1015-00 B065056 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8002A OPTION 45 ONLY) 
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U3160 156-0118-00 B010100 B064022 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8002A OPTION 49 ONLY) 

U3160 156-1015-00 B064023 MICROCIRCUIT,DI:DUAL J-K EDGE TRIG FF 80009 156-1015-00 
----- ----- (8002A OPTION 49 ONLY) 

U3170 156-0118-00 B010100 B050299 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 ONLY) 

U3170 156-0405-00 B050300 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
----- ----- (800i ONLY) 

U3170 156-0118-00 B015112 B056028 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 OPTION 45 ONLY) 

U3170 156-0405-00 B056029 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
----- ----- (8001 OPTION 45 ONLY) 

U3170 156-0118-00 B015112 B056024 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8001 OPTION 49 ONLY) 

U3170 156-0405-00 B056025 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
----- ----- (8001 OPTION 49 ONLY) 

U3170 156-0118-00 B032000 B072741 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8002A ONLY) 

U3170 156-0405-00 B072742 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
----- ----- (8002A ONLY) 

U3170 156-0ll8-00 B010100 B065055 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8002A OPTION 45 ONLY) 

U3170 156-0405-00 B065056 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
----- ----- (8002A OPTION 45 ONLY) 

U3170 156-0118-00 B010100 B064022 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 
----- ----- (8002A OPTION 49 ONLY) 

U3170 156-0405-00 B064023 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
----- ----- (8002A OPTION 49 ONLY) 

U3180 156-1059-00 B010100 B050299X MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8001 ONLY) 

U3180 156-1059-00 B015ll2 B056028X MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8001 OPTION 45 ONLY) 

U3180 156-1059-00 B015112 B056024X MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8001 OPTION 49 ONLY) 

U3180 156-1059-00 B032000 B072741X MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8002A ONLY) 

U3180 156-1059-00 B010100 B065055X MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8002A OPTION 45 ONLY) 

U3180 156-1059-00 B010100 B065022X MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8002A OPTION 49 ONLY) 

U4000 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

U4000 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U4000 156-1000-00 XB056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

U4000 156-1000-00 XB072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U4000 156-1000-00 XB065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U4000 156-1000-00 XB064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U4010 156-1000-00 XB050300 MICROCIRCUIT,DI:4096 X DYNA.J.!.IC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

U4010 156-1000-00 XB056029 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 
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Ckt No. 

U4010 

U4010 

U4010 

U4010 

U4020 

U4020 

U4020 

U4020 

U4020 

U4020 

U4020 

U4020 

U4020 

U4020 

U4020 

U4020 

U4030 

U4030 

U4030 

U4030 

U4030 

U4030 

U4030 

U4030 

u40JO 

U4030 

U4030 

U4030 

12-86 

Tektronix 
Part No. 

Serial/Model No. 
Eff Dscont 

156-1000-00 XB056025 

156-1000-00 XB072742 

156-1000-00 XB065056 

156-1000-00 XB064023 

Name & Description 

MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 
MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 49 ONLY) 

156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 

156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 

156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 

156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 

156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1000-00 B050300 MICROCIRCUIT, DI: 4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 

156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONT~) 
156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 

156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 

l 56-li i:l-00 BOlUlUU BU65055 MlCROClRCUlT, lH :4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 

156-1000-00 B064023 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8002A OPTION 49 ONLY) 

Mfr 
Code Mfr Part Number 

80009 156-1000-00 

80009 156-1000-00 

80009 156-1000-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 
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U4040 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U4040 156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

U4040 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U4040 156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U4040 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U4040 156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

U4040 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U4040 156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U4040 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U4040 156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U4040 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U4040 156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U4050 156-1112-00 BOlOlOO B050299 MICROCIRCUIT,DI:4096 X DYNA.'\IIC RA..'1 80009 156-1112-00 
----- ----- (8001 ONLY) 

U4050 156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RA..."1 80009 156-1000-00 
----- ----- (8001 ONLY) 

04050 156-1112-00 B015112 B056028 MICROCIRCOIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U4050 156-1000-00 B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 

U4050 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U4050 156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 49 ONLY) 

04050 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U4050 156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A ONLY) 

U4050 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U4050 156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U4050 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U4050 156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U4060 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

TT4060 156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 ONLY) 

U4060 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U4060 156-1000-00 B056029 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1000-00 
----- ----- (8001 OPTION 45 ONLY) 
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Ckt No. 

U4060 

U4060 

U4060 

U4060 

U4060 

U4060 

U4060 

U4060 

U4070 

U4070 

U4070 

U4070 

U4070 

U4070 

U4070 

TT/.f"'l...,I"'\ 
U"+U/V 

U4070 

U4070 

U4070 

U4070 

U4080 

U4080 

U4080 

U4080 

U4080 

U4080 

U4080 

U4080 

12-88 

Tektronix 
Part No. 

Serial/Model No. 
Eff Dscont Name & Description 

156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 

156-1000-00 B072742 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 
156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 

156-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
156-1000-00 B056029 

156-1112-00 B015112 B056024 

156-1000-00 B056025 

156-1112-00 B032000 B072741 

156-1000-00 B072742 

156-1112-00 B010100 B065055 

156-1000-00 B065056 

156-1112-00 B010100 B064022 

156-1000-00 B064023 

156-1112-00 B010100 B050299 

MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

MIGROGIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 
MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 ONLY) 

1 56-1000-00 B050300 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 ONLY) 

156-1112-00 

156-1000-00 

1.'56-1112-00 

B015112 B056028 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

B056029 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

B011112 B056024 MIGROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 

156-1000-00 B056025 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 
MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

156-1112-00 B032000 B072741 

156-1000-00 B072742 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8002A ONLY) 

Mfr 
Code Mfr Part Number 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 

80009 156-1112-00 

80009 156-1000-00 
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U4080 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U4080 156-1000-00 B065056 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 45 ONLY) 

U4080 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U4080 156-1000-00 B064023 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1000-00 
----- ----- (8002A OPTION 49 ONLY) 

U4090 156-1112-00 BOlOlOO B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U4090 156-0325-00 B050300 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA · 80009 156-0325-00 
----- ----- (8001 ONLY) 

U4090 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U4090 156-0325-00 B056029 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
----- ----- (8001 OPTION 45 ONLY) 

U4090 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U4090 156-0325-00 B056025 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
----- ----- (8001 OPTION 49 ONLY) 

U4090 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U4090 156-0325-00 B072742 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
----- ----- (8002A ONLY) 

U4090 156-1112-00 :0010100 :0065055 MICROCIRCUIT,DI:4096 X l DYNAMIC RAM 80009 i56-iii2-00 
----- ----- (8002A OPTION 45 ONLY) 

U4090 156-0325-00 B065056 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
----- ----- (8002A OPTION 45 ONLY) 

U4090 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U4090 156-0325-00 B064023 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
----- ----- (8002A OPTION 49 ONLY) 

U4100 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U4100 156-0089-00 B050300 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
----- ----- (8001 ONLY) 

U4100 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U4100 156-0089-00 B056029 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
----- ----- (8001 OPTION 45 ONLY) 

U4100 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U4100 156-0089-00 B056025 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
----- ----- (8001 OPTION 49 ONLY) 

U4100 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U4100 156-0089-00 B072742 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
----- ----- (8002A ONLY) 

U4100 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U4100 156-0089-00 B065056 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
----- ----- (8002A OPTION 45 ONLY) 

U4100 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RA.l.f 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U4100 156-0089-00 B064023 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
----- ----- (8002A OPTION 49 ONLY) 
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Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

U4110 156-0948-00 XB050300 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 ONLY) 

U4110 156-0948-00 XB056029 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 OPTION 45 ONLY) 

U4110 156-0948-00 XB056025 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 OPTION 49 ONLY) 

U4110 156-0948-00 XB072742 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A ONLY) 

U4110 156-0948-00 XB065056 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A OPTION 45 ONLY) 

U4110 156-0948-00 XB064023 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A OPTION 49 ONLY) 

U4120 156-0965-00 B010100 B050299 MICROCIRCUIT,DI:ADRS MUX &. REFRESH CNTR 04713 MC3242AL 
----- ----- (8001 ONLY) 

U4120 156-0996-00 B050300 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 ONLY) 

U4120 156-0965-00 B015112 B056028 MICROCIRCUIT,DI:ADRS MUX &. REFRESH CNTR 04713 MC3242AL 
----- ----- (8001 OPTION 45 ONLY) 

U4120 156-0996-00 B056029 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 45 ONLY) 

U4120 156-0965-00 B015112 B056024 MICROCIRCUIT,DI:ADRS MUX &. REFRESH CNTR 04713 MC3242AL 
----- ----- (8001 OPTION 49 ONLY) 

U4120 156-0996-00 B056025 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 49 ONLY) 

U4120 156-0965-00 B032000 B072 741 MICROCIRCUIT,DI:ADRS MUX &. REFRESH CNTR 04713 MC3242AL 
----- ----- (8002A ONLY) 

U4120 156-0996-00 B072742 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A ONLY) 

U4120 156-0965-00 B010100 B065055 MICROCIRCUIT,DI:ADRS MUX &. REFRESH CNTR 04713 MC3242AL 
----- ----- (8002A OPTION 45 ONLY) 

U4120 156-0996-00 B065056 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 45 ONLY) 

U4120 156-0965-00 B010100 B064022 MICROCIRCUIT,DI:ADRS MUX &. REFRESH CNTR 04713 MC3242AL 
----- ----- (8002A OPTION 49 ONLY) 

U4120 156-0996-00 B064023 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 49 ONLY) 

U4130 156-0996-00 XB050300 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 ONLY) 

U4130 156-0996-00 XB056029 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 45 ONLY) 

U4130 156-0996-00 XB056025 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 49 ONLY) 

U4130 156-0996-00 XB072742 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A ONLY) 

U4130 156-0996-00 XB065056 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 45 ONLY) 

U4130 156-0996-00 XB064023 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 49 ONLY) 

U4140 156-0996-00 XB050300 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 ONLY) 

U4140 156-0996-00 XB056029 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 45 ONLY) 

U4140 156-0996-00 XB056025 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 49 ONLY) 

U4140 156-0996-00 XB072742 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A ONLY) 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/ Model No. 
Ckt No. Part No. Eff Dscont Name & Description 

t.14140 

U4140 

U4150 

U4150 

U4150 

U4150 

U4150 

U4150 

U4150 

U4150 

U4150 

U4150 

U4i50 

U4150 

U4160 

U4160 

U4160 

U4160 

U4160 

U4160 

U4170 

U4170 

U4170 

U4170 

U4170 

U4170 

U4170 

U4170 

156-0996-00 XB065056 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
(8002A OPTION 49 ONLY) 

156-0996-00 XB064023 

156-1041-00 B010100 B050299 MICROCIRCUIT,DI:4 BIT MAGNITUDE COMPARATOR 
(8001 ONLY) 

156-0323-00 

156-1041-00 

156-0323-00 

156-1041-00 

B050300 MICROCIRCUIT,DI:HEX. INVERTER 
(8001 ONLY) 

B015112 B056028 MICROCIRCUIT,DI:4 BIT MAGNITUDE COMPARATOR 
(8001 OPTION 45 ONLY) 

B056029 MICROCIRCUIT,DI:HEX. INVERTER 
(8001 OPTION 45 ONLY) 

B015112 B056024 MICROCIRCUIT,DI:4 BIT MAGNITUDE COMPARATOR 
(8001 OPTION 49 ONLY) 

156-0323-00 B056025 MICROCIRCUIT,DI:HEX. INVERTER 
(8001 OPTION 49 ONLY) 

156-1041-00 B032000 B072741 MICROCIRCUIT,DI:4 BIT MAGNITUDE COMPARATOR 
(8002A ONLY) 

156-0323-00 B072742 MICROCIRCUIT,DI:HEX. INVERTER 
(8002A ONLY) 

156-1041-00 B010100 B065055 MICROCIRCUIT,DI:4 BIT MAGNITUDE COMPARATOR 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:HEX. INVERTER 156-0323-00 B065056 

156-1041-00 

156-0323-00 

156-0530-00 

156-0530-00 

156-0530-00 

156-0530-00 

156-0530-00 

156-0530-00 

156-0985-00 

(8002A OPTION 45 ONLY) 

B010100 B064022 MICROCIRCUIT,DI:4 BIT MAGNITUDE COMPARATOR 
(8002A OPTION 49 ONLY) 

B064023 MICROCIRCUIT,DI:HEX. INVERTER 
(8002A OPTION 49 ONLY) 

B010100 B050299X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8001 ONLY) 

B015112 B056028X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8001 OPTION 45 ONLY) 

B015112 B056024X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8001 OPTION 49 ONLY) 

B032000 B072741X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8002A ONLY) 

B010100 B065055X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8002A OPTION 45 ONLY) 

B010100 B064022X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8002A OPTION 49 ONLY) 

B010100 B050299 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 
(8001 ONLY) 

156-0043-00 B050300 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 
(8001 ONLY) . 

156-0985-00 B015112 B056028 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 
----- ----- (8001 OPTION 45 ONLY) 
156-0043-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 
----- ----- (8001 OPTION 45 ONLY) 

156-0985-00 B015112 B056024 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 
----- ----- (8001 OPTION 49 ONLY) 
156-0043-00 B056025 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 

(8001 OPTION 49 ONLY) 
156-0985-00 B032000 B072741 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 
----- ----- (8002A ONLY) 

156-0043-00 B072742 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 
(8002A ONLY) 
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Mfr 
Code Mfr Part Number 

18324 8T26AF 

18324 8T26AF 

80009 156-1041-00 

01295 SN74S04N 

80009 156-1041-00 

01295 SN74S04N 

80009 156-1041-00 

01295 SN74S04N 

80009 156-1041-00 

01295 SN74S04N 

80009 156-1041-00 

01295 SN74S04N 

80009 156-1041-00 

01295 SN74S04N 

80009 156-0530-00 

80009 156-0530-00 

80009 156-0530-00 

80009 156-0530-00 

80009 156-0530-00 

80009 156-0530-00 

18324 N74LS260AN OR J 

80009 156-0043-00 

18324 N74LS260AN OR J 

80009 156-0043-00 

18324 N74LS260AN OR J 

80009 156-0043-00 

18324 N74LS260AN OR J 

80009 156-0043-00 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. 
Ckt No. Part No. Eff Dscont Name & Description 

U4170 

U4170 

U4170 

U4170 

U4180 

U4180 

U4180 

U4180 

U4180 

U4180 

U5020 

U5020 

U"i020 

U5020 

U5020 

U5020 

U5030 

U5030 

U5030 

U5030 

U5030 

U5030 

U5040 

U5040 

U5040 

U5040 

U5040 

U5040 
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156-0985-00 B010100 B065055 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 
----- ----- (8002A OPTION 45 ONLY) 
156-0043-00 B065056 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 

(8002A OPTION 45 ONLY) 
156-0985-00 B010100 B064022 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 
----- ----- (8002A OPTION 49 ONLY) 

156-0043-00 B064023 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 
(8002A OPTION 49 ONLY) 

156-0804-00 B010100 B050299X MICROCIRCUIT,DI:QUADRUPLE S-R LATCH 
----- ----- (8001 ONLY) 
156-0804-00 B015112 B056028X MICROCIRCUIT,DI:QUADRUPLE S-R LATCH 
----- ----- (8001 OPTION 45 ONLY) 

156-0804-00 B015112 B056024X MICROCIRCUIT,DI:QUADRUPLE S-R LATCH 
----- ----- (8001 OPTION 49 ONLY) 
156-0804-00 B032000 B072741X MICROCIRCUIT,DI:QUADRUPLE S-R LATCH 
----- ----- (8002A ONLY) 
156-0804-00 B010100 B065055X MICROCIRCUIT,DI:QUADRUPLE S-R LATCH 
----- ----- (8002A OPTION 45 ONLY) 

156-0804-00 

156-1112-00 

156-1112-00 

1 56-1112-00 

156-1112-00 

156-1112-00 

B010100 B064022X MICROCIRCUIT,DI:QUADRUPLE S-R LATCH 
(8002A OPTION 49 ONLY) 

B010100 B050299X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 ONLY) 

B015112 B056028X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

B015112 B056024X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 49 ONLY) 

B032000 B072741X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

B010100 B065055X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

i56-iii2-00 B010i00 B064022X MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 

156-1112-00 B015112 B056024X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 

156-1112-00 

156-1112-00 

i 56-iii 2-00 

156-1112-00 

156-1112-00 

156-1112-00 

B010100 B064022X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 49 ONLY) 

B010100 B050299X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 ONLY) 

B015112 B056028X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

tl0i5ii2 li056024X MlC.:ROClRCUlT,01:4096 X i DYNAMIC RAM 
(8001 OPTION 49 ONLY) 

B032000 B072741X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

B032000 B072741X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

B010100 B065055X MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

Mfr 
Code Mfr Part Number 

18324 N74LS260AN OR J 

80009 156-0043-00 

18324 N74LS260AN OR J 

80009 156-0043-00 

07263 74LS279PC 

07263 74LS279PC 

07263 74LS279PC 

07263 74LS279PC 

07263 74LS279PC 

07263 74LS279PC 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-0U 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 
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Replaceable Electrical Parts-8001 /8002A Service 

Ckt No. 

U5040 

U5050 

U5050 

U5050 

U5050 

U5050 

U5050 

U5060 

U5060 

U5060 

U5060 

U5060 

U5060 

U5070 

U5070 

U5070 

U5070 

US070 

U5070 

U5080 

U5080· 

U5080 

U5080 

U5080 

U5080 

U5090 

U5090 

U5090 

Tektronix 
Part No. 

Serial/Model No. 
Eff Dscont Name & Description 

156-1112-00 B010100 B064022X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 

156-1112-00 

156-1112-00 

156-1112-00 

156-1112-00 

156-1112-00 

156-1112-00 

B015112 B056024X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(800i OPTION-49 ONLY) 

B032000 B072741X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A ONLY) 

B010100 B065055X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 45 ONLY) 

B010100 B064022X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8002A OPTION 49 ONLY) 

B010100 B050299X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 ONLY) 

B015112 B056028X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
(8001 OPTION 45 ONLY) 

156-1112-00 B015112 B056024X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 

156-1112-00 B015112 B056024X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-1112-00 B015112 B056028X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 

156-1112-00 B015112 B056024X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 OPTION 49 ONLY) 
156-1112-00 B032000 B072741X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A ONLY) 
156-1112-00 B010100 B065055X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 45 ONLY) 

156-1112-00 B010100 B064022X MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8002A OPTION 49 ONLY) 
156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 
----- ----- (8001 ONLY) 
156-0325-00 B050300 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 
----- ----- (8001 ONLY) 

156-1112-00 R015112 B056028 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 
----- ----- (8001 OPTION 45 ONLY) 
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Mfr 
Code Mfr Part Number 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-1112-00 

80009 156-0325-00 

80009 156-1112-00 
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Replaceable Electrical Parts-BOO 1 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

U5090 156-0325-00 B056029 MICROCIRCUIT,DI:DUAL 4-T0-1 IN DATA 80009 156-0325-00 
----- ----- (8001 OPTION 45 ONLY) 

U5090 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U5090 156-0325-00 B056025 MICROCIRCUIT,DI:DUAL 4-TO-l IN DATA 80009 156-0325-00 
----- ----- (8001 OPTION 49 ONLY) 

U5090 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U5090 156-0325-00 B072742 MICROCIRCUIT,DI:DUAL 4-T0-1 IN DATA 80009 156-0325-00 
----- ----- (8002A ONLY) 

U5090 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

n'\n90 156-0325-00 B065056 MICROCIRCUIT,DI:DUAL 4-T0-1 IN DATA 80009 156-0325-00 
----- ----- (8002A OPTION 45 ONLY) 

U5090 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U5090 156-0325-00 B064023 MICROCIRCUIT,DI:DUAL 4-T0-1 IN DATA 80009 156-0325-00 
----- ----- (8002A OPTION 49 ONLY) 

U5100 156-1112-00 B010100 B050299 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 ONLY) 

U5100 156-0125-00 B050300 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 ONLY) 

U5100 156-1112-00 B015112 B056028 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 45 ONLY) 

U5100 156-0125-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 OPTION 45 ONLY) 

U5100 156-1112-00 B015112 B056024 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8001 OPTION 49 ONLY) 

U5100 156-0125-00 B056025 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8001 OPTION 49 ONLY) 

U5100 156-1112-00 B032000 B072741 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A ONLY) 

U5100 156-0125-00 B072742 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A ONLY) 

U5100 156-1112-00 B010100 B065055 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 45 ONLY) 

U5100 156-0125-00 B065056 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A OPTION 45 ONLY) 

U5100 156-1112-00 B010100 B064022 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
----- ----- (8002A OPTION 49 ONLY) 

U5100 156-0125-00 B064023 MICROCIRCUIT,DI:QUAD 2-INPUT MUX 80009 156-0125-00 
----- ----- (8002A OPTION 49 ONLY) 

U5110 156-0948-00 XB050300 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 ONLY) 

U5110 156-0948-00 XB056029 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 OPTION 45 ONLY) 

U5110 156-0948-00 XB056025 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 OPTION 49 ONLY) 

U)llO 156-0948-00 XB072742 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A ONLY) 

U5110 156-0948-00 XB065056 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A OPTION 45 ONLY) 

U5110 156-0948-00 XB065023 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A OPTION 49 ONLY) 

U5120 I 56-0996-00 XB050300 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 ONLY) 
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U5120 156-0996-00 XB056029 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 45 ONLY) 

U5120 156-0996-00 XB056025 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 49 ONLY) 

U5120 156-0996-00 XB072742 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A ONLY) 

U5120 156-0996-00 XB065056 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 45 ONLY) 

U5120 156-0996-00 XB064023 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 49 ONLY) 

U5130 156-0996-00 XB050300 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 ONLY) 

U5130 156-0996-00 XB056029 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 45 ONLY) 

U5130 156-0996-00 XB056025 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 49 ONLY) 

U5130 156-0996-00 XB072742 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR l8324 8T26AF 
----- ----- (8002A ONLY) 

U5130 156-0996-00 XB065056 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 45 ONLY) 

U5130 156-0996-00 XB064023 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 49 ONLY) 

U5140 156-0153-00 B010100 B050299 MICROCIRCUIT,DI:HEX INVERTER, BUFFER 01295 SN7406N 
----- ----- (8001 ONLY) 

U5140 156-0391-00 B050300 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
----- ----- (8001 ONLY) 

U5140 156-0153-00 B015112 B056028 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
----- ----- (8001 OPTION 45 ONLY) 

U5140 156-0391-00 B056029 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 

U5140 156-0153-00 B015112 B056024 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
----- ----- (8001 OPTION 49 ONLY) 

U5140 156-0391-00 B056025 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

U5140 156-0153-00 B032000 B072741 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
----- ----- (8002A ONLY) 

U5140 156-0391-00 B072742 MICROCIRCUIT,Dl:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
----- ----- (8002A ONLY) 

U5140 156-0153-00 B010100 B065055 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
----- ----- (8002A OPTION 45 ONLY) 

U5140 156-0391-00 B065056 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
----- ----- (8002A OPTION 45 ONLY) 

U5140 156-0153-00 B010100 B064022 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
----- ----- (8002A OPTION 49 ONLY) 

U5140 156-0391-00 B064023 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 04713 74LS174(N OR J) 
----- ----- (8002A OPTION 49 ONLY) 

U5150 156-0530-00 B010100 B050299 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 ONLY) 

U5150 156-0990-00 B050300 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 
----- ----- (8001 ONLY) 

U5150 156-0530-00 B015112 B056028 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 OPTION 45 ONLY) 

U5150 156-0990-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-UO 
----- ----- (8001 OPTION 45 ONLY) 

U5150 156-0530-00 B015112 B056024 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 OPTION 49 ONLY) 
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U5150 156-0990-00 B056025 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 

----- ----- (8001 OPTION 49 ONLY) 
U5150 156-0530-00 B032000 B072741 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 

----- ----- (8002A ONLY) 
U5150 156-0990-00 B072742 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 

----- ----- (8002A ONLY) 

U5150 156-0530-00 B010100 B065055 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A OPTION 45 ONLY) 

U5150 156-0990-00 B065056 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 
----- ----- (8002A OPTION 45 ONLY) 

U5150 156-0530-00 B010100 B064022 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A OPTION 49 ONLY) 

U5150 156-0990-00 B064023 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 80009 156-0990-00 
----- ----- (8002A OPTION 49 ONLY) 

U5160 156-1059-00 B010100 B050299 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8001 ONLY) 

U5160 156-0180-00 B050300 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 ONLY) 

U5160 156-1059-00 B015112 B056028 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8001 OPTION 45 ONLY) 

U5160 156-0180-00 B056029 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 

U5160 156-1059-00 B015112 B056024 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8001 OPTION 49 ONLY) 

U5160 156-0180-00 B056025 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

U5160 156-1059-00 B032000 B072741 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8002A ONLY) 

U5160 156-0180-00 B072742 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A ONLY) 

U5160 156-1059-00 B010100 B065055 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8002A OPTION 45 ONLY) 

U5160 156-0180-00 B065056 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 45 ONLY) 

U5160 156-1059-00 B010100 B064022 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
----- ----- (8002A OPTION 49 ONLY) 

U5160 156-0180-00 B064023 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74S00(N OR J) 
----- ----- {8002A OPTION 49 ONLY) 

U5170 156-0383-00 B010100 B050299 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8001 ONLY) 

TTC'1""1't"'l 156-0133-00 B050300 MICROCIRCUII,DI:HEX INVERTER,BUFFER Oi295 ~N7406N UJJ. IV 

----- ----- (8001 ONLY) 

U5170 156-0383-00 B015112 B056028 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8001 OPTION 45 ONLY) 

U5170 156-0153-00 B056029 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
----- ----- (8001 OPTION 45 ONLY) 

U5170 156-0383-00 B015112 B056024 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8001 OPTION 49 ONLY) 

U5170 156-0153-00 B056025 MTCROCTRCUIT,DT:HRX TNVERTER,8UFFER 01295 SN7406N 
----- ----- (8001 OPTION 49 ONLY) 

U5170 156-0383-00 B032000 B072741 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8002A ONLY) 

U5170 156-0153-00 B072742 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
----- ----- (8002A ONLY) 

U5170 156-0383-00 BOl 0100 B065055 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
----- ----- (8002A OPTION 45 ONLY) 
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U5170 156-0153-00 B065056 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 

----- ----- (8002A OPTION 45 ONLY) 
U5170 156-0383-00 B010100 B064022 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 

----- ----- (8002A OPTION 49 ONLY) 
U5170 156-0153-00 B064023 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 

----- ----- (8002A OPTION 49 ONLY) 

U5180 156-0480-00 B010100 B050299X MICROCIRCUIT,DI:QUAD 2-INPUT AND GAT& 01295 SN74LS08(N OR J) 
----- ----- (8001 ONLY) 

U5180 156-0480-00 B015112 B056028X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 

U5180 156-0480-00 B015112 B056024X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

U5180 156-0480-00 B032000 B072741X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8002A ONLY) 

U5180 156-0480-00 B010100 B065055X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8002A OPTION 45 ONLY) 

U5180 156-0480-00 B010100 B064022X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8002A OPTION 49 ONLY) 

U6020 156-1014-00 B010100 B050299X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8001 ONLY) 

U6020 156-1014-00 B01'5112 B056028X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8001 OPTION 45 ONLY) 

U6020 156-1014-00 B015112 B056024X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8001 OPTION 49 ONLY) 

U6020 156-1014-00 B032000 B072741X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8002A ONLY) 

U6020 156-1014-00 B010100 B065055X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8002A OPTION 45 ONLY) 

U6020 156-1014-00 B010100 B064022X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8002A OPTION 49 ONLY) 

U6030 156-0948-00 B010100 B050299 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 ONLY) 

U6030 156-0323-00 B050300 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8001 ONLY) 

U6030 156-0948-00 B015112 B056028 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 OPTION 45 ONLY) 

U6030 156-0323-00 B056029 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8001 OPTION 45 ONLY) 

U6030 156-0948-00 B015112 B056024 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 OPTION 49 ONLY) 

U6030 156-0323-00 8056025 MICROCIRCUIT,DI:HEX. INVERTER 0129.5 SN74S04N 
----- ----- (8001 OPTION 49 ONLY) 

U6030 156-0948-00 B032000 B072741 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A ONLY) 

U6030 156-0323-00 B072742 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8002A ONLY) 

U6030 156-0948-00 B010100 B065055 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A OPTION 45 ONLY) 

U6030 156-0323-00 B065056 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
----- ----- (8002A OPTION 45 ONLY) 

U6030 156-0948-00 .6010100 8064022 MICROCIRCUlT,DI:QUAD D FLIP-FLOP 80009 i56-0948-0(J 
----- ----- (8002A OPTION 49 ONLY) 

U6030 156-0948-00 8064023 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8002A OPTION 49 ONLY) 

U6040 156-0948-00 B010100 B050299 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
----- ----- (8001 ONLY) 
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Ckt No. 
U6040 

U6040 

U6040 

U6040 

U6040 

U6040 

U6040 

U6040 

U6040 

U6040 

U6040 

U6070 

U6070 

U6070 

U6070 

U6070 

U6070 

U6080 

U6080 

U6080 

u6080 

U6080 

U6080 

U6090 

%090 

U6090 

U6090 

U6090 

12-98 

Tektronix 
Part No. 
156-0323-00 

156-0948-00 

156-0323-00 

156-0948-00 

156-0323-00 

156-0948-00 

156-0323-00 

156-0948-00 

Serial/ Model No. 
Eff Dscont 

B050300 

8015112 8056028 

8056029 

B015112 8056024 

B056025 

8032000 B072741 

8072742 

B010100 B065055 

Name & Description 
MICROCIRCUIT,DI:HEX. INVERTER 
(8001 ONLY) 
MICROCIRCUIT,DI:QUAD D FLIP-FLOP 
(8001 OPTION 45 ONLY) 
MICROCIRCUIT,DI:HEX. INVERTER 
(8001 OPTION 45 ONLY) 

MICROCIRCUIT,DI:QUAD D FLIP-FLOP 
(8001 OPTION 49 ONLY) 
MICROCIRCUIT,DI:HEX. INVERTER 
(8001 OPTION 49 ONLY) 
MICROCIRCUIT,DI:QUAD D FLIP-FLOP 
(8002A ONLY) 

156-0323-00 8065056 

MICROCIRCUIT,DI:HEX. INVERTER 
(8002A ONLY) 
MICROCIRCUIT,DI:QUAD D FLIP-FLOP 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:HEX. INVERTER 
(8002A OPTION 45 ONLY) 

156-0948-00 8010100 B064022 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 
----- ----- (8002A OPTION 49 ONLY) 
156-0323-00 8064023 MICROCIRCUIT,DI:HEX. INVERTER 
----- ----- (8002A OPTION 49 ONLY) 
156-0996-00 B010100 B050299X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8001 ONLY) 

156-0996-00 B015112 8056028X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8001 OPTION 45 ONLY) 
156-0996-00 8015112 8056024X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8001 OPTION 49 ONLY) 
156-0996-00 B032000 B072741X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8002A ONLY) 

156-0996-00 B010100 B065055X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8002A OPTION 45 ONLY) 
156-0996-00 B010100 8064022X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8002A OPTION 49 ONLY) 
156-0996-00 B010100 8050299X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8001 ONLY) 

156-0996-00 B015112 B056028X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8001 OPTION 45 ONLY) 
156-0996-00 8015112 B056024X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8001 OPTION 49 ONLY) 
l 56-u996-UO B0.32000 1307Z74lx MlCIWCH{l,;Un ,ul: 3-STATE QUAD BUS XCVR 
----- ----- (8002A ONLY) 

156-0996-00 8010100 8065055X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8002A OPTION 45 ONLY) 
156-0996-00 B010100 B064022X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8002A OPTION 49 ONLY) 
156-0996-00 B010100 8050299X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
----- ----- (8001 ONLY) 

156-0996-00 B015112 B056028X MICROCIRCUIT,DI:3-STATE QUAD BHS XCVR 
----- ----- (8001 OPTION 45 ONLY) 
156-0996-00 

156-0996-00 

156-0996-00 

8015112 B056024X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
(8001 OPTION 49 ONLY) 

B032000 8072741X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
(8002A ONLY) 

8010100 B065055X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 
(8002A OPTION 45 ONLY) 

Mfr 
Code 
01295 

80009 

01295 

80009 

01295 

80009 

01295 

80009 

Mfr Part Number 
SN74S04N 

156-0948-00 

SN74S04N 

156-0948-00 

SN74S04N 

156-0948-00 

SN74S04N 

156-0948-00 

01295 SN74S04N 

80009 156-0948-00 

01295 SN74S04N 

18324 8T26AF 

18324 8T26AF 

18324 8T26AF 

18324 8T26AF 

18324 8T26AF 

18324 8T26AF 

18324 8T26AF 

18324 8T26AF 

18324 8T26AF 

i8324 8I26AF 

18324 8T26AF 

18324 8T26AF 

18324 8T26AF 

18124 8T26AF 

18324 8T26AF 

18324 8T26AF 

18324 8T26AF 
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U6090 156-0996-00 B010100 B064022X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 

----- ----- (8002A OPTION 49 ONLY) 
U6100 156-0996-00 B010100 B050299X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 

----- ----- (8001 ONLY) 
U6100 156-0996-00 B015112 B056028X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 

----- ----- (8001 OPTION 45 ONLY) 

U6100 156-0996-00 B015112 B056024X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8001 OPTION 49 ONLY) 

U6100 156-0996-00 B032000 B072741X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A ONLY) 

U6100 156-0996-00 B010100 B065055X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 45 ONLY) 

U6100 156-0996-00 B010100 B064022X MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
----- ----- (8002A OPTION 49 ONLY) 

U6110 156-1014-00 B010100 B050299X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8001 ONLY) 

U6110 156-1014-00 B015112 B056028X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8001 OPTION 45 ONLY) 

U6110 156-1014-00 B015112 B056024X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8001 OPTION 49 ONLY) 

U6110 156-1014-00 B032000 B072741X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8002A ONLY) 

U6110 156-1014-00 B010100 B065055X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8002A OPTION 45 ONLY) 

U6110 156-1014-00 B010100 B064022X MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
----- ----- (8002A OPTION 49 ONLY) 

U6120 156-0464-00 B010100 B050299X MICROCIRCUIT,DI:DUAL 4-INPUT NANO GATE 07263 74LS20PC OR DC 
----- ----- (8001 ONLY) 

U6120 156-0464-00 B015112 B056028X MICROCIRCUIT,DI:DUAL 4-INPUT NANO GATE 07263 74LS20PC OR DC 
----- ----- (8001 OPTION 45 ONLY) 

U6120 156-0464-00 B015112 B056024X MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 07263 74LS20PC OR DC 
----- ----- (8001 OPTION 49 ONLY) 

U6120 156-0464-00 B032000 B072741X MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 07263 74LS20PC OR DC 
----- ----- (8002A ONLY) 

U6120 156-0464-00 B010100 B065055X MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 07263 74LS20PC OR DC 
----- ----- (8002A OPTION 45 ONLY) 

U6120 156-0464-00 B010100 B064022X MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 07263 74LS20PC OR DC 
----- ----- (8002A OPTION 49 ONLY) 

U6130 156-0530-00 B010100 B050299X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 ONLY) 

U6130 156-0530-00 8015112 B056028X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 OPTION 45 ONLY) 

U6130 156-0530-00 B015112 B056024X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 OPTION 49 ONLY) 

U6130 156-0530-00 B032000 B072741X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A ONLY) 

U6130 156-0530-00 B010100 B065055X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A OPTION 45 ONLY) 

06130 156-0530-00 B010100 B064022X MICROCIRCOIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A OPTION 49 ONLY) 

U6140 156-0530-00 B010100 B050299X MICROCIRCOIT,DI:QUAD 2-INP MOX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 ONLY) 

06140 156-0530-00 B015112 B056028X MICROCIRCUIT,DI:QUAD 2-INP MOX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 OPTION 45 ONLY) 

06140 156-0530-00 B015112 B056024X MICROCIRCUIT,DI:QOAD 2-INP MOX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 OPTION 49 ONLY) 
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U6140 156-0530-00 B032000 B072741X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 

----- ----- (8002A ONLY) 
U6140 156-0530-00 B010100 B065055X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 

----- ----- (8002A OPTION 45 ONLY) 
U6140 156-0530-00 B010100 B064022X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 

----- ----- (8002A OPTION 49 ONLY) 

U6150 156-0530-00 B010100 B050299X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 ONLY) 

U6150 156-0530-00 B015112 B056028X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 OPTION 45 ONLY) 

U6150 156-0530-00 B015112 B056024X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 OPTION 49 ONLY) 

U6150 156-0530-00 B032000 B072741X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A ONLY) 

U6150 156-0530-00 B010100 B065055X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A OPTION 45 ONLY) 

U6150 156-0530-00 B010100 B064022X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A OPTION 49 ONLY) 

U6160 156-0530-00 B010100 B050299X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 ONLY) 

U6160 156-0530-00 B015112 B056028X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 OPTION 45 ONLY) 

U6160 156-0530-00 B015112 B056024X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-(JO 
----- ----- (8001 OPTION 49 ONLY) 

U6160 156-0530-00 B032000 B072741X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A ONLY) 

U6160 156-0530-00 B010100 B065055X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A OPTION 45 ONLY) 

U6160 156-0530-00 B010100 B064022X MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8002A OPTION 49 ONLY) 

U6170 156-0180-00 B010100 B050299X MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOOlN OR J) 
----- ----- (8001 ONLY) 

U6170 156-0180-00 B015112 B056028X MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74S00(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 

U6170 156-0180-00 B015112 B056024X MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

U6170 156-0180-00 B032000 B072741X MICROCIRCUIT,DI:QUAD 2-INPUT NANO GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A ONLY) 

U6170 156-0180-00 B010100 B065055X MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
----- ----- (8002A OPTION 45 ONLY) 

TTr 1 -,r. 1')6-0180-00 B010100 B064022X MIGROGIRGUIT,DI:QUAD 2-INPUT NAND GATE 01295 ......... ""'1'1 ..... ,,.,"'"'- .............. ..,\ 

UUl/V ;,1~ / <+::.vv U'j UK ..i J 

----- ----- (8002A OPTION 49 ONLY) 

U6180 156-0480-00 B010100 B050299X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8001 ONLY) 

U6180 156-0480-00 B015112 B056028X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8001 OPTION 45 ONLY) 

U6180 156-0480-00 B015112 B056024X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8001 OPTION 49 ONLY) 

U6180 156-0480-00 B032000 B072741X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8002A ONLY) 

U6180 156-0480-00 B010100 B065055X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8002A OPTION 45 ONLY) 

U6180 156-0480-00 B010100 B064022X MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
----- ----- (8002A OPTION 49 ONLY) 

U7020 156-0530-00 XB025150 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
----- ----- (8001 ONLY) 
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Ckt No. 

U7020 

U7020 

!J7020 

U7020 

U7020 

U7020 

Tektronix 
Part No. 

Serial/Model No. 
Eff Dscont 

156-0530-00 XB045294 

156-0530-00 XB045293 

156-0530-00 XB020588 

156-0530-00 XB052437 

156-0530-00 XB052482 

156-0530-00 XB052439 

Name & Description 

MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8001 OPTION 45 ONLY) 
MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8001 OPTION 49 ONLY) 
MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8002 ONLY) 

MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8002A ONLY) 
MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 
(8002A OPTION 49 ONLY) 

U7140 156-0866-00 B010100 B025149 MICROCIRCUIT,DI:l3 INP NAND GATES 
(8001 ONLY) 

U7140 156-0035-00 B025150 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 
(8001 ONLY) 

U7i40 i56-0866-00 BOiOlOO B020587 MICROCIRCUIT,DI:i3 INP NAND GATES 
(8002 ONLY) 

U7140 

U7140 

U7150 

U7150 

U7150 

U7160 
07170 

07180 
U8160 

U8160 

08160 

U8160 

U8160 

08160 

156-0035-00 B020588 

156-0035-00 

156-1059-00 XB025150 

156-1059-00 XB020588 

156-1059-00 XB052437 

156-0385-00 
156-0645-00 

156-0386-00 
156-1059-00 XB045290 

156-1059-00 XB045294 

156-1059-00 XB045293 

156-1059-00 XB052437 

156-1059-00 XB052482 

156-1059-00 XB052439 

VR6031 152-0278-00 XB050300 

VR6031 152-0278-00 XB056029 

VR6031 152-0278-00 XB056025 

VR6031 152-0278-00 XB072742 

VR6031 152-0278-00 XB065056 

VR6031 152-0278-00 XB064023 

@JUN 1981 

MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 
(8002 ONLY) 
MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 
(8002A ONLY) 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 
(8001 ONLY) 

MICROCIRCUIT,DI:DUAL J~K EDGE TRIGGERED FF 
(8002 ONLY) 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 
(8002A ONLY) 
MICROCIRCUIT,DI:HEX.INVERTER 
MICROCIRCUIT,DI:HEX SCHMITT-TRIG INVERTER 

MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 
(8001 ONLY) 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 
(8001 OPTION 45 ONLY) 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 
(8001 OPTION 49 ONLY) 

MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 
(8002A ONLY) 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 
(8002A OPTION 45 ONLY) 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 
(8002A OPTION 49 ONLY) 

SEMICOND DEVICE:ZENER,0.4W,3V,5% 
(8001 ONLY) 
SEMICOND DEVICE:ZENER,0.4W,3V,5% 
(8001 OPTION 45 ONLY) 
SEMICOND DEVICE:ZENER,0.4W,3V,5% 
(8001 OPTION 49 ONLY) 

SEMICOND DEVICE:ZENER,0.4W,3V,5% 
(8002A ONLY) 
SEMICOND DEVICE:ZENER,0.4W,3V,5% 
(8002A OPTION 45 ONLY) 
SEMICOND DEVICE:ZENER,0.4W,3V,5% 
(8002A OPTION 49 ONLY) 

Mfr 
Code Mfr Part Number 

80009 156-0530-00 

80009 156-0530-00 

80009 156-0530-00 

80009 156-0530-00 

80009 156-0530-00 

80009 156-0530-00 

04713 SN74LS133 

80009 156-0035-00 

04713 SN74LS133 

80009 156-0035-00 

80009 156-0035-00 

80009 156-1059-00 

80009 156=1059=00 

80009 156-1059-00 

80009 156-0385-00 
80009 156-0645-00 

04713 SN74LS10N OR J 
80009 156-1059-00 

80009 156-1059-00 

80009 156-1059-00 

80009 156-1059-00 

80009 156-1059-00 

80009 156-1059-00 

04713 SZG35009K20 

04713 SZG35009K20 

04713 SZG35009K20 

04713 SZG35009K20 

04713 SZG35009K20 

04713 SZG35009K20 

12-101 
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VR7047 152-0195-00 B010100 B050299X SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZll 755 
----- ----- (8001 ONLY) 

VR7047 152-0195-00 B015112 B056028X SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZll 755 
----- ----- (8001 OPTION 45 ONLY) 

VR7047 152-0195-00 BOl 5112 B056024X SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZll 755 
----- ----- (8001 OPTION 49 ONLY) 

VR7047 152-0195-00 B032000 B072741X SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZll 755 
----- ----- (8002A ONLY) 

VR7047 152-0195-00 B010100 B065055X SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZll 755 
----- ----- (8002A OPTION 45 ONLY) 

VR7047 152-0195-00 B010100 B064022X SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZll 755 
----- ----- (8002A OPTION 49 ONLY) 
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A25A2 ----- ----- CKT BOARD ASSY:HIGH SPEED MEMORY 

C2025 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Z1205R5 
C2031 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2035 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2041 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2051 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2055 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

C2061 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2071 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2075 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2081 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2091 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2095 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

C2101 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2132 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C2162 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C3011 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C3025 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,i2V 91418 MX0104Zl205R5 
C3041 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

C3045 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C3061 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C3065 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C3081 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C3085 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C3101 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

C3105 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C3125 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C3144 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C3189 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C4031 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C4035 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

C4051 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C4055 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C4071 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl 205R5 
C4075 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C4091 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C4095 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

C4185 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C50ll 290-0209-00 CAP.,FXD,ELCTLT:5-0UF,+75-l0%,25V 56289 30D688 

C5021 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C5025 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C5029 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C5041 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

C5045 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C.'5049 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C5061 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C5065 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20i.,12V 91418 MX0104Zl20SRS 
C5069 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl20SR5 
C5081 283-0023-00 CAP.,FXD,CER Dl:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

CS085 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C5089 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C5101 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
C5105 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C5109 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C5131 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

C6066 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205RS 
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C6116 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C6161 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Z1205R5 
C7011 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C7042 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 
C7121 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C7174 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Z1205R5 

C8148 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,12V 91418 MX0104Zl205R5 

DL2140 119-0982-00 DELAY LINE,ELEC:200NS,100 OHM 97722 EP19828 

R2118 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R2121 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R2141 315-0101-00 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
R2145 315-0101-00 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
R3112 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
R3114 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 

R4112 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
R4114 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 
R4141 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R4147 307-0595-00 RES NTWK,FXD FI:7,5.6K OHM,2%,1.0W 32997 4308R-101-562 
R5111 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
R5112 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 

R5113 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
R5114 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
R5115 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
R5116 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
R5117 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 
R5118 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 

R6067 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R7048 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
R7147 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 

84140 260-1589-00 SWITCH,PUSH:(6)SPST,0.1A,5V 00779 435166-4 

UlllO 156-0381-00 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATES 80009 156-0381-00 
U2020 156-1112-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
U2030 156-1112-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
U2040 156-1112-00 MICROCIRCUIT,DI:4096 x l DYNAMIC RAM 80009 156-1112-00 
U2050 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
U2060 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 

U2070 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
U2080 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
U2090 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U2100 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U2120 156-0321-00 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
U2130 156-0180-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 

U2150 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U2160 156-0304-00 MICROCIRCUIT,DI:DUAL 4-INPUT,NAND GATE 18324 N74S20A 
U2170 156-0180-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74SOO(N OR J) 
U2180 156-0617-00 MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER 01295 SN74393N 
1"'"'""'" 156-1112-00 MICROCIRCuIT,DI:4096 x DYNAMIC RAM 80009 156-iil2-00 UJULV 

U3030 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 

U3040 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U3050 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
U3060 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U3U7U 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U3080 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U3090 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
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U3100 156-1112-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
U3120 156-0321-00 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATE 80009 156-0321-00 
U3130 156-0693-00 M~CROCIRCUIT,Dl:DECODER/DEMULTIPLEXER 01295 SN74Sl39N 
U3140 156-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
U3150 156-0383-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
U3160 156-0118-00 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP-FLOP 80009 156-0118-00 

U3170 156-0118-00 MICROCIRCUIT,DI:J-K MASTER-SLAVE FLIP~FLOP 80009 156-0118-00 
U3180 156-1059-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
U4020 156-1112-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
U4030 156-1112-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
U4040 156-1112-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
U4050 156-1112-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 

U4060 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U4070 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U4080 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U4090 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
U4100 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
U4120 156-0965-00 MICROCIRCUIT,DI:ADRS MUX & REFRESH CNTR 04713 MC3242AL 

U4150 156-1041-00 MICROCIRCUIT,DI:4 BIT MAGNITUDE COMPARATOR 80009 156-1041-00 
U4160 156-0530-00 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
U4170 156-0985-00 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 18324 N74LS260AN OR J 
U4180 156-0804-00 MICROCIRCUIT,DI:QUADRUPLE S-R LATCH 07263 74LS279PC 
U5020 156-1112-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 
U5030 156-1112-00 MICROCIRCUIT,DI:4096 X 1 DYNAMIC RAM 80009 156-1112-00 

U5040 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-lli2-00 
U5050 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1li2-00 
U.5060 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1i12-00 
U5070 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
U5080 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 
U5090 156-1112-00 MICROCIRCUIT,DI:4096 X DYNAMIC RAM 80009 156-1112-00 

U5100 156-1112-00 MICROCIRCUIT,DI:4096 x DYNAMIC RAM 80009 156-1112-00 
U5140 156-0153-00 MICROCIRCUIT,DI:HEX INVERTER,BUFFER 01295 SN7406N 
U5150 156-0530-00 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
U5160 156-1059-00 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 80009 156-1059-00 
U5170 156-0383-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
U5180 156-0480-00 MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 

U6020 156-1014-00 MICROCIRCUIT,DI:9 BIT ODD/EVEN PTY GEN/CHK 80009 156-1014-00 
U6030 156-0948-00 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
U6040 156-0948-00 MICROCIRCUIT,DI:QUAD D FLIP-FLOP 80009 156-0948-00 
U6070 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T2611\F 
U6080 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U6090 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 

U6100 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U6110 156-1014-00 MICROCIRCUIT,DI:9 BIT ODDiEVEN PTY GENiCHK 80009 156-1014-00 
U6120 156-0464-00 MICROCIRCUIT,DI:DUAL 4-INPUT NAND GATE 07263 74LS20PC OR DC 
U6130 156-0530-00 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
U6140 156-0530-00 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
U6150 156-0530-00 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 

U6160 156-0530-00 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 
U6170 156-0180-00 MICROCIRCUIT,DI:QUAD 2-INPUT NANO GATE 01295 SN74S00(N OR J) 

U6180 156-0480-00 MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LS08(N OR J) 
U7050 160-0118-00 MICROCIRCUIT,DI:512 X 8 PROM,PROGRAMMED 80009 160-0118-00 
U7140 156-0035-00 MICROCIRCUIT,DI:SGL 8-INPUT POS NAND GATE 80009 156-0035-00 
U7150 156-0530-00 MICROCIRCUIT,DI:QUAD 2-INP MUX,16 PIN DIP 80009 156-0530-00 

U7160 156-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
U7170 156-0645-00 MICROCIRCUIT,DI:HEX SCHMITT-TRIG INVERTER 80009 156-0645-00 
U7180 156-0386-00 MICROCIRCUIT,DI:TRIPLE 3-INPUT NANO GATE 04713 SN74LS10N OR J 
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U8160 156-1059-00 

VR7047 152-0195-00 

12-106 

Serial/Model No. 
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MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED FF 

SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 

Mfr 
Code Mfr Part Number 

80009 156-1059-00 

04713 SZ11755 
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A30 ----- ----- CKT BOARD ASSY:SYSTEM COMMUNICATION 

C1013 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
Cl028 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
Cl045 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C1069 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
Cl072 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
Cl085 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

Cll06 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C2035 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C2055 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C2069 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558Z5U-103Z 
C2085 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C3011 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558ZSU-103Z 

C3051 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C3081 283-0649-00 CAP.,FXD,MICA D:l05PF,1%,300V 00853 Dl53Fl050FO 
C3085 283-0648-00 CAP.,FXD,MICA D:lOPF,5%,lOOV 00853 Dl51Cl00DO 
C3095 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U"-103Z 
C4017 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 300688 
C4021 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

C4028 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
C4045 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4065 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4103 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C4131 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

Rl031 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 ,-,n")f"\l)C. 
vDJVLJ 

Rl036 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R1053 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025 
Rl054 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025 
Rl083 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025 
Rl084 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025 

Rl099 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R3016 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
R3074 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R3086 321-0306-00 RES.,FXD,FILM:lSK OHM,1%,0.125W 91637 MFF1816Gl5001F 
R3089 321-0816-00 RES.,FXD,FILM:5K OHM,1%,0.125W 24546 NA55D5001F 
R3094 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025 

R3096 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025 
R4085 315-0222-00 XB073469 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R4099 315-0302-00 RES.,FXD,CMPSN:3K OHM,5~,0.25W 01121 CB3025 
R4105 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R5044 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R5045 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

R5041 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
R5051 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 

Ul020 156-0997-00 MICROCKT,INTFC:DUAL COMM LINE DRIVER 18324 N8Tl5A 
Ul030 156-0995-00 MICROCKT,INTFC:DUAL COMM LINE RCVR W/HYST 80009 156-0995-00 
Ul040 156-0995-00 MICROCKT,INTFC:DUAL COMM LINE RCVR W/HYST 80009 156-0995-00 
Ul050 156-0995-00 MICROCKT,INTFC:DUAL COMM LINE RCVR W/HYST 80009 156-0995-00 
U1060 156-0997-00 MICROCKT,INTFC:DUAL COMM LINE DRIVER 18324 N8Tl5A 
Ul070 156-0995-00 MICROCKT,INTFC:DUAL COMM LINE RCVR W/HYST 80009 156-0995-00 

U1080 156-0997-00 MICROCKT,INTFC:DUAL COMM LINE DRIVER 18324 N8Tl5A 
Ul090 156-0995-00 MICROCKT,INTFC:DUAL COMM LINE RCVR W/HYST 80009 156-0995-00 
Ull 10 156-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
U2010 156-0984-00 MICROCIRCUIT,DI:256 X 1 RAM 80009 156-0984-00 
U2020 156-0984-00 MICROCIRCUIT,DI:256 X 1 RAM 80009 156-0984-00 
U2030 156-0061-00 MICROCIRCUIT,DI:SGL,BCD TO DEC DECODER 01295 SN7442(N OR J) 
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U2040 156-0464-00 MICROCIRCUIT,DI:DUAL 4-INPUT NANO GATE 07263 74LS20PC OR DC 
U2050 156-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00 
U2060 156-0383-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00 
U2070 156-0985-00 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 18324 N74LS260AN OR J 
U2080 156-0382-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74LSOO(N OR J) 
U2100 156-0658-00 MICROCIRCUIT,DI:ASYNCHRONOUS COMM INT ADPT 07263 F6850PC OR DC 

U2120 156-0658-00 MICROCIRCUIT,DI:ASYNCHRONOUS COMM INT ADPT 07263 F6850PC OR DC 
U2130 156-0658-00 MICROCIRCUIT,DI:ASYNCHRONOUS COMM INT ADPT 07263 F6850PC OR DC 
U3010 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGETRIG FF 80009 156-1015-00 
U3020 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U3030 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U3040 156-0465-00 MICROCIRCUIT,DI:8-INPUT NAND GATE 27014 DM74LS30NOR J 

U3050 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U3060 156-0464-00 MICROCIRCUIT,DI:DUAL 4-INPUT NANO GATE 07263 74LS20PC OR DC 
U3070 156-0382-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74LSOO(N OR J) 
U3080 156-0405-00 MICROCIRCUIT,DI:DUAL RETRIG MONOSTABLE MV 07263 9602 (PC OR DC) 
U3130 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U4010 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 

U4020 156-0089-00 MICROCIRCUIT,DI:4-BIT UP/DOWN COUNTER 80009 156-0089-00 
U4030 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U4040 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U4050 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4060 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
U4070 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 

U4080 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U4090 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
U4110 156-0844-00 MICROCIRCUIT,DI:SYNC 4-BIT BIN COUNTER 34335 SN74LS161N 
U4120 156-0844-00 MICROCIRCUIT,DI:SYNC 4-BIT BIN COUNTER 34335 SN74LS161N 
U4130 1560844-00 MICROGIRCUIT,DI:SYNC 4-BIT BIN COUNTER 34335 SN74LS161N 
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A40 ----- ----- CKT BOARD ASSY:LOWER FRONT PANEL 

C2017 290-0209-00 B010100 B050373 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
----- ----- (8001 ONLY) 

C2017 290-0287-00 B050374 CAP.,FXD,ELCTLT:47UF,20%,25V 56289 150D475X0035B2 
----- ----- (8001 ONLY) 

C2017 290-0209-00 B032000 B073306 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 300688 
----- ----- (8002A ONLY) 

C2017 290-0287-00 B073307 CAP.,FXD,ELCTLT:47UF,20%,25V 56289 150D475X0035B2 
----- ----- (8002A ONLY) 

C2096 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 
C2139 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-103Z 

DS1017 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5C::4 
DS1018 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5024 
DS1086 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5024 
DS1087 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5024 
DS1096 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5024 
DS1097 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5024 

DSll 26 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5024 
DS1127 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5024 
DS1146 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5024 
DS1147 150-1001-00 LT EMITTING DIO:RED,660NM,100MA MAX 50522 MV5024 

Rl023 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215 
Rl093 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215 
R1123 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215 
Rll30 315-0222-00 XB050374 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 ,.,,,...,..,..,c. 

vDLLLJ 

----- ----- (8001 ONLY) 
Rll30 315-0222-00 XB073307 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

----- ----- (8002A ONLY) 

R2039 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
R2079 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
R2099 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
R2149 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 

83012 260-1915-00 SWITCH;TOGGLE:SPDT;0.4VA 09353 7101-J2-V3-B8 
S3081 260-1912-00 SWITCH,TOGGLE:SPDT,0.4VA 09353 7109-J2-V3-B8 
S3141 260-1912-00 SWITCH,TOGGLE:SPDT,0.4VA 09353 7109-J2-V3-B8 

U2070 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J) 
U2080 156-0058-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0058-00 
U2120 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
U2150 156-1015-00 MICROCIRCUIT,DI:DUAL J-K EDGETRIG FF 80009 156-1015-00 
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Tektronix Serial/ Model No. Mfr 
Ckt No. Part No. Etf Dscont Name & Description Code Mfr Part Number 

A45 118-0512-00 CKT BOARD ASSY:HCClS-3 80009 118-0512-00 

Cl 290-0844-00 CAP.,FXD,ELCTLT:lOOUF,-10+75%,35 WVDC 54473 ECE-A35V100L 
C2 290-0871-00 CAP.,FXD,ELCTLT:6800UF,+50-10%,35VDC 
C3 283-0003-00 CAP.,FXD,CER DI:O.OlUF,+80-20%,lSOV 72982 855-558ZSU-103Z 
C4 290-0844-00 CAP.,FXD,ELCTLT:lOOUF,-10+75%,35 WVDC 54473 ECE-A35V100L 
cs 290-0871-00 CAP.,FXD,ELCTLT:6800UF,+50-10%,35 VDC 
C6 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558ZSU-103Z 

C7 290-0844-00 CAP.,FXD,ELCTLT:lOOUF,-10+75%,35 WVDC 54473 ECE-A35V100L 

CRl 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 
CR2 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
CR3 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
CR4 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
CR5 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
CR7 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 

CR8 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
CR9 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
CRll 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 
CR13 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 

Ql 151-0439-00 TRANSISTOR:SILICON,NPN 80009 151-0439-00 
Q2 151-0433-00 TRANSISTOR:SILICON,NPN 80009 151-0433-00 
Q3 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A 
Q4 151-0454-00 TRANSISTOR:SILICON,NPN 80009 151-0454-00 

Rl 301-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.50W 01121 EB3315 
R2 301-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.50W 01121 EB3315 
R4 308-0701-00 RES.,FXD,WW:0.12 OHM,5%,2W 75042 BWH-Rl200J 
RS 301-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.50W Oll21 EB2715 
R6 301-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.50W 01121 EB3625 
R7 301-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.50W 01121 EB3625 

R8 307-0051-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.50W 01121 EB27G5 
R9 118-0485-00 RES.,VAR,WW:l.5K OHM,20%,1.SW 11236 TYPE 110 
RlO 323-0181-00 RES.,FXD,FILM:750 OHM,1%,0.SOW 75042 CECT0-7500F 
Rll 323-1217-01 RES.,VAR,WW:l.80K OHM,0.5%,0.5W 
Rl3 301-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.50W 01121 EB3315 
Rl4 301-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.50W 01121 EB4725 

Rl5 301-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.50W 01121 EB3315 
Rl6 301-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.50W Oll21 EB3315 
Rl 7 301-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.50W 01121 EB4725 
P..!8 301-0241-00 RES.,FXD,CMPSN:240 OHM,5%,0.SOW 01121 EB2415 
R19 307-0051-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.50W 01121 EB27G5 
R20 301-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.50W 01121 EB3315 

R21 307-0051-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.50W 01121 EB27G5 
R22 118-0485-00 RES.,VAR,WW:l.5K OHM,20%,l.5W 11236 TYPE 110 
R23 323-0181-00 RES.,FXD,FILM:750 OHM,1%,0.50W 75042 CECT0-7500F 
R24 323-1217-01 RES.,VAR,FILM:l.80K OHM,0.5%,0.5W 
R26 308-0701-00 RES.,FXD,WW:0.12 OHM,5%,2W 75042 BWH-Rl200J 
R27 301-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.50W 01121 EB1025 

R28 301-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.50W 01121 EB1025 
R29 301-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.50W 01121 EB3315 
R30 301-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.50W 01121 EB1025 
R31 301-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.50W Oll21 EB1025 

Tl 118-0449-00 XFMR, PWR, SDN: 

Ul 156-0071-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MCl 723CL 
U2 156-0071-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MCl 723CL 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

ASO ----- ----- CKT BOARD ASSY:FS-25 

Cl 290-0838-00 CAP.,FXD,ELCTLT:2200UF,+50-10%,35V 54473 ECE-B1VV222S 
Cl 290-0870-00 CAP.,FXD,ELCTLT:5400UF,+100-10%,15VDC 
C3 290-0870-00 CAP.,FXD,ELCTLT:5400UF,+100-10%,15VDC 
C4 283-0065-00 CAP.,FXD,CER DI:O.OOlUF,5%,lOOV 72982 805-518-Z5D0102J 
C5 290-0869-00 CAP. , FXD, ELCTLT: lOOOUF, +50-10%, l 6VDC . 
C6 290-0869-00 CAP.,FXD,ELCTLT:l000UF,+50-10%,16VDC 

C7 290-0804-00 CAP.,FXD,ELCTLT:l0UF,+50-10%,25V 55680 25ULA10V-T 

CRl 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 
CR2 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 
CR3 152-0729-00 SEMICOND DEVICE:RECT,SI,DUAL,COMMON ANODE 83003 R711A 
CR4 152-0729-00 SEMICOND DEVICE:RECT,SI,DUAL,COMMON ANODE 83003 R711A 

Ql 151-0454-00 TRANSISTOR:SILICON,NPN 80009 151-0454-00 
Q2 151-0433-00 TRANSISTOR:SILICON,NPN 80009 151-0433-00 
Q3 151-043.3-00 TRANSISTOR:SILICON,NPN 80009 151-0433-00 
Q4 151-0433-00 TRANSISTOR:SILICON,NPN 80009 151-0433-00 
QS 151-0433-00 TRANSISTOR:SILICON,NPN 80009 151-0433-00 

Rl 307-0055-00 RES.,FXD,CMPSN:3.9 OHM,5%,0.50W 01121 EB39G5 
R2 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.SOW 01121 EB2205 
R3 307-0055-00 RES.,FXD,CMPSN:3.9 OHM,5%,0.50W 01121 EB39G5 
R4 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.50W 01121 EB2205 
RS 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
R6 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.SOW 01121 EB2205 

R7 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W Oii21 EB68G5 
RS 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.50W 01121 EB2205 
R9 118-0485-00 RES.,FXD,WW:l.SK OHM,20%,1.SW 11236 TYPE 110 
RlO 301-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.50W 01121 EB2225 
Rll 301-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.SOW 01121 EB2225 
R12 301-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.SOW 01121 EB3325 

R13 118-0485-00 RES.,FXD,WW:l.5K OHM,20%,1.5W 11236 TYPE 110 
R14 301-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.SOW 01121 EB2225 
R15 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.SOW 01121 EB68G5 
Rl6 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
Rl7 301-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.50W 01121 EB2215 
R18 301-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.SOW 01121 EB4705 

R19 307-0051-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.SOW 01121 EB27G5 
R20 301-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.50W 01121 EB4705 
R2l 307-0055-00 RES.,FXD,CMPSN:3.9 OHM,5%,0.50W 01121 EB39GS 
R22 307-0055-00 RES.,FXD,CMPSN:3.9 OHM,5%,0.50W 01121 EB39G5 

SCRl 151-0533-00 SCR:SILICON 

Tl 118-0514-00 XFMR,PWR,STPDN: 

Ul 156-0071-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MCl 723CL 

VR5 152-0175-00 SEMICOND DEVICE:ZENER,0.4W,5.6V,5% 04713 SZG35008 
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Replaceable Electrical Parts-8001 /8002A Service 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

CHASSIS 

Bl 119-0721-00 FAN,VENTILATING:75 CFM,7W,115VAC,50/60HZ 82877 027119 
B2 119-0721-00 FAN,VENTILATING:75 CFM,7W,115VAC,50/60HZ 82877 027119 

Fl 159-0025-00 FUSE,CARTRIDGE:3AG,0.5A,250V,FAST-BLOW 71400 AGC 1/2 
F2 159-0025-00 FUSE,CARTRIDGE:3AG,0.5A,250V,FAST-BLOW 71400 AGC 1/2 
F3 159-0021-00 FUSE,CARTRIDGE:3AG,2A,250V,FAST-BLOW 71400 AGC 2 

----- ----- (115V OPERATION) 
F3 159-0029-00 FUSE,CARTRIDGE:3AG,0.3A,250V,SLOW-BLOW 71400 MDL3/10 

----- ----- (230V OPERATION) 

F4 159-0013-00 FUSE,CARTRIDGE:3AG,6A,125V,7SEC 71400 MTH6 
----- ----- (l 15V OPERATION) 

F4 159-0015-01 FUSE,CARTRIDGE:3AG,3A,250V,FAST-BLOW 71400 GJV3 
----- ----- (230V OPERATION) 

SI 260-1842-00 SWITCH,ROCKER:DPST,16A,250VAC 04009 2600-llE 718 
S2 260-1497-00 SWITCH,PUSH:DPDT,10A,250VAC 01963 E79-30A 
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8001 /8002A Service 

Symbols and Reference Designators 

Section 13 
DIAGRAMS 

Component Circuit Numbers 

Graphic symbols for electrical and logic symbols, used on the 
diagrams, are based on ANSI Y32.2, 1975, and ANSI Y32.14, 1973, 
"American National Standards Institute." Logic symbols depict the 
logic function of the device in positive logic. Copies of these 
standards can be obtained from the Institute of Electrical and 
Electronics Engineers, 345 East 47th Street, New York, N.Y., 
11017. Exceptions and additions are shown on this sample diagram. 
These conform or are based on the manufacturers data sheet and 
industry trends. 

Circuit numbers for the components (resistors, IC's, etc.) on the 
µProcessor Lab rnodu les (boards) are assigned according to their 
physical location. Some circuit boards have a grid of alphanumeric 
notation screened or etched on the board. The letters denote row 
(horizontali position, the numerais coiumn (verticaii position. 
Circuit numbers for the schematics or other documentation convert 
the alpha notation to a number. The letter A converts to 1, B to 2, 
etc. All component circuit numbers can be found in the Replaceable 
Electrical Parts List under the assembly number. The schematic 
assembly number is located in the bottom center of the schematic. 

Resistor values are in ohms, unless noted otherwi.se, and the n 
symbol is omitted. Capacitor values~ 1 (e.g. 10) are in picofarads 
!PF) and values< 1 (e.g. 0.01) are in microfarads unle.ss otherwise 
noted. 

The following prefix letters are used as reference designators to identify components or assembles on the diagrams. 

A Assembly, separable or repairable HY Hybrid circuit T Transformer 
circuit board1 etc) J Connector, stationary portion TC Thermocouple 

c Capacitor, fixed or variable K Relay TP Test Point 

CR Diode, signal or rectifier L Inductor, fixed or variable u Integrated circuit 

DL Delay line p Connector, movable portion v Electron tube 

DS Indicating device (lamp) Q Transistor or silicon-controlled VA Voltage regulator (zener 

E Spark Gap, Ferrite bead rectifier diode, etc.) 

F Fuse R Resistor, fixed or variable w Wirestrap or cable 

FL Filter RT Thermistor y Crystal 

H Heat dissipating device (heat s Switch or contactor z Phase shifter 

sink, heat radiator, etc.) 

The following partial diagram illustrates special symbology and practices used on the diagrams with a description of the meaning. 

From Diagram ~ 

Common Tie Point 

@ 

~---------------- To Common Tie Point 

/ 
,.-----------IC Type 

/ 
Refer To Waveform or Test Data 

0 7~~~~~ / 

+5.2V 

TP1b3/ U5150 
'-.V 7404 

Modified Component 
............... (see EPL) 
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13-2 
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Table 13-1 
VCC/GND Pinout of IC Type For 8002 Microprocessor 

Type vcc GND 

1012 7 14 
1702A 12 14 
2602 10 9 
2650 39 21 
2680 11 22 
3242 28 14 

3245 11 8 
4027P-2 9 16 
4808A 18 9 
6850 12 
7400 (S) (LS) 14 7 
7402 (S) (LS) 14 7 
7404 (S) (LS) 14 7 
7406 14 7 
74S08 14 7 
74S10 (LS) 14 7 
7414 (LS) 14 7 
7420 (S) (LS) 14 7 
7430 (LS) 14 7 
7442/7442A 16 8 
74LS86 14 7 
74109 (LS) 16 8 
74S112 (LS) 16 8 
74LS133 16 8 
74LS136 14 7 
74S139 (LS) 16 8 
74148 16 8 
74157 (LS) 16 8 
74LS161 16 8 
74174 (LS) 16 8 
74$175 (LS) 16 8 
74193 (LS) 16 8 
74LS260 14 7 
74LS279 16 8 
74S280 14 7 
74393 14 7 
74LS670 16 8 
BT15 14 7 
8T16 14 7 
8T26 16 8 
8T97 16 8 
8T98 16 8 
82S62 14 7 
82S115 24 12 
82$116 16 8 
82S2708 24 12 
9602 16 8 
IM5200 24 12 
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tlocated on back of board. 

*See Parts List for 
serial number ranges. 
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A. e. c. 0 1.0 I? A. a. 

IS \ I() 9 II 1f, iS I 

?: 1~ ~ 

I 

U41SO 
't0.1~'?. , 

QD 

ew I?. 

8 c. [) LD ll.. 

I 10 

© C.3 

; 10 

U5120 
14193 

e.v.i I~ 

c. 0 \.[)I? 

10 ~ II 14 

© 

S!l"l-1 BC.D 1"HUMBWHEE.L. SW1TC.H 

POSl"TiON I e. 3 4 5 iD 7 8 '3 iO 
_l_ SWITGH DETAIL 

6C.D 
:SWITCH 

U4i30 
1o+1os 

2 

~'% 

'.;' 

~-
t.. 

~ 
%". 

• 

(.~ 

C.l 

ca 
C.3 

•• •• •• •• • •1 • 
•I• 

[ 

1 • I 

UllSOB 
140'2. s,6 2. .,,,.op -01,.s A 

.----1.XJ-~----~---~~~ 
R.ll~S 

'--+--t--+---------'2.VI. z.,_\(.. ___ -+ s.av 

i<..1\1'-
'2..'2..~ 1t.111e 

2.Z.K.. 

RllTT 
Ull 60 z..a. 

745153 

10 z.c¢ B A. 

12. 2'1' 
I'& 2.C.2 

ZC..3 

6 
1c.¢ 

5 
IC:.I 

4 
IC.2. 

3 •v T 
IC.3l<:ii 2.C:. 7404 

-{ ___ l>._D_R_l_4 ________ ~ ~o-'°=----+-----'1~2.-1-- ~ _ 11 

<$> R.UN 15 ___ J U4-140 A.. 
<410<;1 

r;_ 

=4 ~ p; 
Qt 

10~' ~ ""'" 
PRO~l=lAM ME.MORY .BANK. SELECT 

DSI 

. i • • 
; 

UllSO 
140'2. 

Tll'ltl."E. l\l,. 

'----!.......,..- ;;, l=>/O 

v Pl 

~· r:-
L__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~!!!!!!~:!!~~~~~~~!!~!!!!~!!!~~!!!!!!~~~~~~~~~~~~G~~~~~L~US CO~TROL 

'----t---~~-~~~~~--~---~--~-~~~--~---~~~~--~~-~~-~~------~-~~------~---.....,..~-i~'-O~C_LK_~~c~oc~ LI~~ 

2. 

,., ,,_.,,,., 's,,.·· i fa ~X::i ~ ~(.;:="' ~A~"i~,xt> 
VALUES ANO SERIAL N\JM!'iEft 
RANCES OF PARTS ounJNEO 
ORI Dfl>!CTEO IN GPO':¥ 

U30b0'6 J~ 
P-t-~.....,.._.....,.......,..:q_~4-l_~_o_._~-~------------~-------~~~------------~----------~-----.....,..~--.....,..-A_I_~_. __ ~ ~ 

+s.zv~ +~.w~+s.iv~ +s.~ 
R<il~S RSOSS RO,.\lc.':. R.4129 

2.,2\C.. 2..21(.. 2.2.1<.. 2..2.K..------------.. NOTE: Table 13-1, on page 13-2, shows 
IC pinout. (VCC & GND.I 

I , .,o "''"~ Qb I 

'---------------------------------------------------------------------------;~P~/O~A1:::_~$:~S~T~E~W..~S::...:P:R~O~C!E!SS~o:~::.!:e~o:.r---------------------------------------..... 

8001/ 8002.A JJPROCESSOR LAB SERVICE RE.VA. JUNE l~SO 
Z.711 - 43 



8001 /8002A Service 

*See parts list A-20 16K Dynamic RAM Module 2312-10A 

@ 



+ 

J l E.IG,\·\Tt:.E.~1 ! 
:.l. CIOOO'J o.O\ C"'PS TE.N 0.1 C.l>.PS I •H&<F I 5EE TA8L£.13-4I 'S~E T"-'al'i:. 13-5 

-t> 
5EVEN'TEEN O.I (.f:>.l"S 

SEE. TA&LE. 13 -"-

8001J8002. (SN OCIOIOO-UPj JJPROC ESSOR LAB SERVICE 
8002A (SN 8032000-UP) 

e:F"'ESl-I REQUEST L.~IC 

REV A OCT 1979 

2.711- 44 

R51t::.5 
2..2.k 0-----wv--+ S. 2V 

NOTE: Table 13-1, on page 13-2, shows 

IC pinout. (VCC & GND.) 

<;ENERAL 
SUS 

CONTROi. 



L P/O Pl I 
~ L OPREQ r-....,,.<>-_______ O_P_R_E._Q __ 
---{?,--~-------------------------------------------------------------------~----------------~-----;.,;; ~10 ,... 

~ AD STR -------IE--£> 
SYS OP ~sJ.z.v 0.01 

U3130 
?414 l { 

• CE +l2.V CllOl 

-~~--------------------------------------------------1...-----------------., I~ I Ul\10 
U4100 * UllOO Ul12.0A 32.45 

7 -+LSl93 74-LSl7!S 745139 ~ C 2. R~i2. CE 4 
58 

L RUN 5 OI 1 ~ ,~---------------. ~ LJ3 00 4 DN UP QD 7 X3 ~ ¢ 4 3 II 1-,-----------R-1"'o"e_'3 ________ ... ~-

A. c MEM sw J"i- P.;~11<:. '----'4 74L~l93 ~ QC ~ CNt 12 D3 G3 10 2. A i 5 "' I2. oz. i-------------"_,.,:,.,:~6 _______ c_E_3 ... __ AA. 

~ -.. ----..---....--;if.----'Yl .. ,.,,,_.,.5_zv LO "6 2 X.5 ~ 
J2. ..,.. N2. S D2. Q2. 7 3 B 2. E. 11 13 03 l-1_0 __________ -.112tv2~-------C-E_2._._ 

32 Al5 J ~ I ~ c QA 3 x~ I r, C.LIR 3 .., 14 14 R.!0'3! J --=< (j'\....!Ll LO Q!!> ... I 2 ___ x_1 ~ B CARR'I I " 04 ... 1_s ___________ 2,.,2~-------c_E_1 ......... _ 

~1 J At4 ~ c QA f1-3 __ x_z.__. '-------13_,j 12 I Cl) 1J ~ R 

~· ~ Al3 1: I U2.\00 L___J I :ff s\ 
~1 l_ A\ 2 2. 14LS30 ~~ V 
... 28)} Aii 1~-+------Lr----...- 8 l 
-----..~,---... L,__,1 4 ../JC>----+-----------~------+-------------------+------1----+------------------T-----------------------------1-

-3'l.. A'o 2./ I ~ 
------. ' - l 3 

7 it •. 
~ L~'-A_9_--ll>---.I ,;:, . i 6.L 

- I ~I ( Ae '--~---5-!I I / i 
,~--+------<1 I U2.140 ~ J.T. 

I WD ACCESS+ ! 11 7402. / I . ll 
i WD ME.M ~1---------+---------e-----rl----------+--------1i1--~~;.-+'--------1t---------+-------+---.......,e--------+-----------, 
l ~ C-~----R_E._F_o_P __ ,_z. __ I_,_3-+-----+---------4..--+----+-------. l L 

HI/LO I 

~}~I 
I 

U3090 
j f L!,~:~70 J t;~,;~ . , ~~?:-? I .J 14 

~ L 'A-'f 15..6_ I 15 I 151 I IS B A 

5 =<-,-A---<0--L:.~~--~ G C ..------13--t 4i ~y l-1_2. __ N_2_,I 13 .;[ ~y 12. ~--r;s9 ..---+-1--~------1 20 

745153 

------ l r ~ 4A AA 14 4A ri7J 2C 

~ ' AS rA-~ ____ 1-jo :3B 3Y '!> H'fLo I~ ~ 3B 3Y ~ c-m 3B 3Y ~ ADe ,.,x__,1,,__ __ m ___ __,:: 2Y ~ 
~; A4 ~~-+---~· @II 3,1>; I Ai2 II 3A A8 II 3A I AS 3 ID 

~ l f\3 1~-+----...I 28 2.Y I ADi5 _ ~ 26 2.Y ~ _ ~ 2B 2.Y 7 Arn 
1

_,A...;..4.;.__ __ 4--1 IC 

', .A2 l Ai5 2.A All-. 5 2.A A7 5 2.A 5 iB 

~~--,-_---.1:=::::i~·i1----,i _ ~ 1B IYl4 ADl4, _A E 1B IY 4 ADiO A-;;: -U 1s IY 4 AD& '"x_z_..,l!...,· -r-.C __ r--1--'°--1 IA 
~ ,i_~_A_1 _ _...,__-1 Al4 2 IA 10 2. IA "' 2. IA 

__!!_( f-<---A----~ I ',-¢ 
1~~1 l l 1 
~~ 
i~ 
! I~ 

/ 

~ ... 5.2.V 

* NOT!.: SOME. MODULES 
DO NOT HAVE. UllOO lNSTALL.E.D; 
HOWEV£R 1 THE TWO VERSIONS 
ARE. INTER.C.HANC:,ABLE.. 

IY I A04 

I 

l 

1 2l1~ 
.---+-------13-j 2I A 

U40'?0 
«45153 

l'-x3 ___ ._1--1N1--

12

--1 ~; zy ~ 
A3 3 ID 

A2. 4 IC IY I Ai)2 
5 r-t--1 IB 

~--r~...L_J--+--~--1 IA 

1,1~ 

Id U5090 
r---+-------13-l c.& A' 745153 

,,x_5 __ _....1 .... __.R01.__

12

...,;; 2.Y ~ ADI 

I 
Ai I 3 ID 

~ 4 IC IY I ~ 

l - 18 

X"' ~IA 
1,15 

I 
l ADP TO 

ADii 

NOTE: Table 13-1, on page 13-2, shows 
IC pinout {VCC & GND.) 

A¢ 
_TO Ar 

RSl<05 l 
1--~J-------------------------------------------<?,,_ __________________________________________ 7~8,,_,.__ ___ ~.__ 

5001, 8002(SN 3010100-UP) )-IPROCESSOR LAB SERVICE 
800'2.A(SN B032QOO-UP) REV A OCT i 979 

Z.711- 45 

A2.0 l<OK OYt.AMIC RAM USED ON 6001 
FOR PR.OGRAM MeMORY;USeDONSOOZA 
FOi>. SVS°TEM AND PROGRl>.M MEMORY. 



OAi"A ANO I" 

U4130 I (Er, rflS 8TZIO 

I .SI DIS 10 - - ; 9 DOT 1 
I -:) ~1-D-14------<ir-13-I, l .... : :-~--R~) 00~ ~ 

I
~.._ T~ 

~ ~ DI~ 3 '-4t : : 
48 I I D 12. "' ---=-=< ~------1--1, 

........+--1 

WDSTR 

~ _:.__R_H_-+--. -
15 ,___ - -, 

U5130 
8TZIO 

DOS 

D04 

I 
~ L DTi 10 I 9 D03 
------~ ',--------11-----1 I 1-1-1 ---+---"1' R.3 

II ~ .:_ D 10 13 
1 

12. 002. 
----._ '. ,--o(J--t-14---t---!! R2. 

I 45 I I ~ 3 ~ -1:?- 1-4---r--oo-,-+--'1 

1~1 
I~ ~~D_e ___ -+-lio-1 

WH 

L~~~~ ~ ,.0.. _... RL ....._____, u 412 0 I 
I v • I 8T2& ',1 1,1 

! 11- ~=! 
: ~~L-D_7 ___ _,1_10_,1 , ! I D07,I 

' ' i I:~ j , 4{: r I ·:1 ~-1: .. I :::1 
~~ : 

.q.ol I 04 "' 
~ t----------; 

2 

I 

~I 

00(21 

5 

z. RS 

5 R4 

RI 

R¢ 

DO+ 

U4i!O 
7+$175 ----. 

c 

- ... 07 

:~ 
- 13 e>s' 
Q~ 

Q~ 

+s.~v ~ ...-1--1--+-J~'---------------------------------------------. 
e<0M1r1tl~~ ~.~. [ . 1' 17TU!OOO .·~o ,, U1020 1"7 Ul030 ~-40 11~50 nTUIOIOO :'7~~.J:0~70ln lr:!u:oeo 

i 1 1 n · .r _1 r 1 ~·~=.:~r-
-°i"' 00f2--l I 1 I ~"'ooh rl"''°h ~,,, .. i;:., rt:f' . h rl 0"''h ~,,, .. ~ ~·"'' . . h 
4 ~,(g ! f I [ ... ' ..... ' ..... 7-~-u-20-1 o-o-

1

f--!
1

r-n-~-u-2.0-10-+--1
1

-n_l ... u_2_o_l l_o-1
1

--1-1-W""u_2_0""""'30---+-+-,,-~ ... u-2-o-1 4,...,o-+--+-,-r-~""u-2=-o-1 s-o-+-+

1 

-,-r_,~ .... u-2.-o-: .-0-+-+-n~IJ"""u-2-~-: 1-o+-+-,7~~M 
CONNECTIONS ~ II u 4140 

l'OR ALL ~ H .. DIDOH7. H6 OIOOH7 ~DIOOH7 HE> DIDOH7 H" DIDO~ H"' 01601.'. ~ P11W~ ~ 1>100.2..... 6 - 7 74LSl7"T 
THIRTYl'NE. ~ • • ,...----. ....--.. ,.-- ~ .-- . rr-' H Pl 00H 'ii 

IC.'5 AT f\IC:.HT~ t--1> 
y '--- .___ .____ '- L..___.J L____J L____J L____J '----- ~'~ 0 Q ~ 

07 ~ f-+----+-tn-~~'-1-11 o Q~ 
Ji, ------t--+----1-D_IO....,!J:;i-; --113 D Q ~ 

J os :! t-+-----+--t---~--1t--t--~-~-+-o_s~~~~· -1+ 0 a1-s-+--+--+--. 

I l 04 .ii ----------------~---1-D_+;...,,~;+--tlO 0 01-7-+-+-~,___. 

OE. 

I T T U3!l0 ~ I ~ I I I ' I 
g ale.I I 74525~ I I 117 U30001 17~10. 11~lJ:302.0 17~~0 rwJ5~40 17JU3~50 11bU30'-0I 17~U3070 17 U3mio ·' Cb .. 

~· , , , • .. ,.] I p_ .... ~ ~ .... ~ ~"'"'~ ~ .... ~ ~"''""-' ~··"'"-' ~ .... .-w k .... ~ ,.; .... ~ ,';..'~::;~ 1111 
EVEN PAl\ITY E c. F 0 ,

1 
I I I 11 i .._____ L..___.J I ..___. L____J I I ' I 

C:,EN I CHECKER '---,-~~IO-~~,-~.--ll.--0_3_, I .....__ I I .._____ ~ l .____ '----' 03. ~D Q .... 10-+--+--+--+----

USllO 

4 T'tS!,75 

,....._1-+--1+-+-""Da;;;__,___1~· --l-'------~, ~1------+-J+,----L:·~1-------+-+----1--+------+--+----+-+------+-+----1-o_z~%~·1-13 0 Q 12 I 
~ l :~ l I ..,_.__ ___ ::~:::::::::::::::::~::::::::::::::::::::~::::::::::::,::::::::i::::::::::1:::~>:,:::.: ::~:1::=:i=1:·=:~::t--i-....l 

Tl: ... ;. I ' ! I I I I ! -rl I I 2 re T,,· ,1 i i I I I i •: f I i 11~101 I n!u4020i 
1
1 rr~~o 11 1

1 
1:k04011 I ,7Tu405ol I 1-r~6oll I 1~701 I r~so1 ~ 

''t; I I ~.,,"'p·o-o~I ml.. ·-~ ! ',,.iv ; \ i (V 1,' 'tt· ,,.r-r- •. , ,rv-1 ,, iv-\ I ! ! , ! ! ! ,• n....:... ~ .. !)100 . ~DIDoH ~DtOOH "1>150 
7 

i....=.0150H ~DIOOM ~01oop.:....... :': l I i I ,J ' : I I 

II ? ·,I: l G; D¢ .____ 1' 1: .___ l,ll .____ li :I, '-----' ,: .____ 1' .____ u 3140 l I ,,· I i ,. I ,. 7452.eO 2.1 g 81 4i. ! 111ol 1~ !~ 
j ~ 1:>1 t:iz o3 o.+ LC>5 lo1o lo7 8L. H a A r c;. o c F E 

w 74504 j15,2:z.,23 1102.A :EO 
---~~ 6 

~.,·,!;';', ~! 7DO~:_; ~,j_ ev u2!~~0 U6040 l1z,13 UbOIO OOC> PARITY C:.EN/ CHEC\<.E.I". 

;k A:'f II ~ P..l D0,_4 ___ , 
)~ t> ~ I ' 

i~ ,... .. 13 .J'-...._v· ~ A6 DI .... s ___ l .... ~ ... · ---~ .... ~ :!! {>.~() :':) A:I z~7 "79 ,:5 A: ,:3 /".~ ;I "! ~Sl~'lt~lf ~ ~AS Di?. ID NOTE 170~A INSTALLED 

11 
,-!..., - - J 

~ ~~ 
MASTEi<. EIS, , INTA.C.K t:.,. 
DE.&U~~~,----i--if.-ii--i--i--~--------+--+---~~-------9i<C><~~B_, 

:; c.v ,:4 31 ~A+ 03 ? ',' .----+--!'OR SYSTE.NI ME.MORY ONLV 

I .....---~u~;~~ I l .,. R.1065 ~~~ R209t> R30tl5 R+oe5 R50&9 R'Z.109 -"' ~ i 

~ ~ 51 Rl~~3 ~~~ Rii°~~ R~~~~ R:.~~7 ~0~5 ~tlOI - ... ..------u-~~.?s3o~ 1----i i~ 5 ,___ 
II 

(: ADii l'.010 AD? AC>E> AD3 ADZ. A3 ') ~ A'3 04 6 ".'.[: 

I R2 Rt 05 3 u31to ~ ~ ~ ;,.~ = ~ ~ 0 1 ~ , I 
I 

'i('P'~,J;A•P,'i'V'C'}(;'·,;5; :trn\i'r ~v~wrr '<>!0;'.,:';w;,·.;. u~·\q;~f!'l;2·;+;>;;'!fl!i."i ;:~N ;',;:;-~v";-'.;,;;-;·i·~,,.:,;w~"" 7%;x%::•%t,.,,,.0,.,,, •H'f.'·fa::::":~,' :;, ;o;,w•.i.·'·;i :;;~;. t'.'l'.''ih%~Wf.t:4,,.,\:t:;S>:2'1hiA;;si5JJ. ~ -t>-~ A2 DS f, 

u21z.os i~~"":=---':+--...):3 . Tl 1 .---~-scr-""}'-u"."'7-~-~_:_o ___ c>o-u-'_;_~'_,,o __ ...., ~ !1 : :. :~ ~:~:~ \·'·;···· I 
- L'--l--t--t--15+ - - , jl---+---2--...-----.... 

-<39 L 03 10 ,·.o<1-+-'--0Cl_3_,, ~ 
I '1 II "'~ 
I~-L_D_2. _____ ......... _...._13-i L~. - 12. 002. .... ~ 

I 30 II °' ' : Ed "1 U2t20A 
2. 74$00 

74500 4 !/O 131 LJ:3l.30 r I ~ v=--4 CR6031 1 Q) Li 2 f IO 
4 IO L.....---1-1 DECODER :tr 7414 IO 4 I V 2. 3V o/ ~ 14109 

5 b------2.-l !2.. ~l4. "-~~ -rzv,···:·;· ~J p PARITY E.RROR 

D-3---------~ U4170 U5170 i,: ~ DETECTOR 

t5}
') 7402.. 740IO .------Y 

,~L ! 2. j R~ 
I 3 6 I I C> g ii .. : 7 D0.0) l ~ f-------1-----1

1 
I 

lM/2~soµ [-:--~-;-sH-~~-s·w----i- -_J 

~ REF OP 

v:m 

s 

--~ 
- PARITY STR ~.L 

U4150 

~ 
~ 

1 

0.1 t. ~ K Q "'--
a J 10 1~ v 1a T f \U - ~ 

~U~3_1_5_0_-+---+-----~--------i---i-------l~l----~.:i;;.....1--~~---+-~~~~lli1'lil·llil.l:J'llll!Jl!W~WSJ\WMWi\iiiiiiillllEllJlli&iil~t~---1~-~~.....lss , • J3 
10 

7402. 1 l SOOT7T~AF' F'~c:>M (i , 2. 

3 

RESET CIVIE.M SW 

P/O R+l71 
2.2.k 

7.r:::::J_ +s -
l".E.F OP Pl'.RITV STR, 

l l L:..:;_J .c.v 

A~ ~ " 
'V" --=-~-A~¢:...._-_A_7_~~~,~~'-----~---~--~~----~~-~--~~------~-----~-~---~------ll----ll-------------' 

R51~5 

e.2.k 
+5.2V----(!) NOTE: Table 13-1, on page 13-2, sho 

MST INT 3 IC pinout. (VCC & GND.) 

"""'"----------------------------------------------------------------jJ~~~O~~A~2.0~~lb~K~D~Y~N~A~M~l=C~R~A~M'.'._1}1--------------------------~~---v--v~-------------------------------------------------------------------------------------P/0 r-- - ~ A'2.0 l~K DYNAMIC. RAM USED ON BOO\ 

8001,8002(SNBOIOIOO-UP)~PROCE550R LAB SERVICE 
8002A(SN 0032.000-UP) 

REV A OC.T 1979 Pl I iO~: 89y ., P';;•.,-0 -Nl-T_H_R--,.-.... -.1 FOR PROGRAM MEMORY; USE:D ON SOO'Z..A 
2.1\I - 41o :~ __:_ .. v. F'OR SYSTE.M AND PROGRAM MEMORY. 

'-\ASTE.I'\ INTERRUPT 
l~K DYNAMIC RAM %> 



*See Parts List for 
serial number ranges. 

A-30 System Communications Module 

REV A JUN 1980 

2312-11A 



P/O 
\:)\ 

-;i1 A.\$ U~030 
%"T9"7 r 1-,-----U30SO ! 

::J I :~ ~ _;_+:-:-:-1
1
_!.+--+---.--.:+ 

~ M. 4 s A.(, 

;sl 
I 

14 -~--
12 

I 
I 
I 

BUS I 
A.DDR. \ 

I 
I 
I 
! 

MST~ 

A4 b 

OPREQ II 

Wi/IO 4-

R.UN 

!!: ,... 
4 4 

I 
I 

1a 2. \1514191011 

I 
II 

.l'L A A.<J J:l.I A.?..,1>...'?. A.~ 1'':> Ab A., 
!-'--'---e-----4.----+----+---~~C~\ 

Ul.04.0 ;\ 
. ---=-,__14LSOZl~ 

5 C:.li.~ Z51:> x 1 

4 CE.~ 
WE_ D\"-1 OCUT 

1'2. I~ b 

P---+-------t-----t--------------

EMULATOR 
RUN-.......... 

U3010 
"14LC:.OO 

'--.+--.:.::-r----. 
II 

MAP CONTROL.. l...OGil 

ro 
II 

I WRl'TE I MEM Miii? 

t ~ ~ ~ 
DSI R/W SITITT 

~ ~ ~ 

1'2. 

251:> x 1 

01~ O OUT 

lo 

:-ii4a8s 
. 'l.'l.k 

.i.5V 

~
U2.0SO ,. U4080 I 

10 ,Cl,,L':.04- 9T9S I 
~ 

111 [ ~-
I I I'-:. 
I I I 
I I I 
I I I 

I 
WE 

MEMORY MAP ADORES 

U3030 
8T9'T 

G -r A.\~ 

A.10 4 5 A.IQ 

A.9 2. -y-- 3 A.~ 

U4-090 
8T9'7 

II 

U302.0 
15 81''7 

, ,...A_ll_-'1'2'+". _ ~ _ II A. I I 

1-A._~__;.:~4 13 A.1 

Ul02.0 I 
I 8T9i 

~ A.16t 01 ... -----.., Al<1- I 
I~\~ 2j -f'>_, _ ~ 
~A. I '2.. 4 I ~ S A. 12 

A.. 8 10 I 9 AB 

8 

I I 

U4-0IO 
,.41':)3 

\\ 
9 \'L 

0 1 A.14-

c ~ A\~ 

B 2 A.12,. 

A ?, A. \I 

UPS 

10 c 

A 

15 6 

r· 
U4-020 
T0..\~3 

12. 

D 1 

c ~ 

B 2. 

A 3 

A.10 

A.9 

AS 

~T 

cou~T s '---+------------------------..::...j) UP S 

14 

" 

ii:!..30l(o 
11< 

~+5.z.v 

NOTE: Table 13-1, on page 13-2, shows 
IC pinout. (VCC & GND.I 

'-------------------------------------------------------------..... P/OABQS'll:.\EN\ CON-""-\l~\(.. .... ,_IOM 1?.l'.::I 1-------------
BOOl,500l.(5NBOlOIOO-UP) }-'PROCESSOR LAB SERVICE 

8002A(SN 8032.000-UP) REV l;1 A.Y \ Cl81 
2711- 47 

'°*' aoo1,sooz.sNB030'2.3s-uPI U2.010 PIN6~9STRAPREMove.o 5u5TLM COMMUNIC"T\"'N ~ 
800'2.ASNB0<0'2.:391-UP r-ANOU2.0-rOPIN8TOU30<00PINIO T 'IC M 'V V 

_; STRAP ADDEO ON 670-5219-02 {UP 

Pto A.10 
t.\il-IR.. Bl:l 



AU.. 6Tl6 c;.ONIJE.CTlO 

+12.V f 

A2. jri;;..-------;:A:-1 --:-2.t-.r 10 
AT 1,....;,.__ _______ ; 

P/O 
Pl 

:-JI A3 IO 

r~ M 
A.DORESS ~ -A=-=-1 ----t 

LINES I -=< ~=---1 
l~~A_"¢ __ "--t 

2 

4 

6 

R5041 
2.ZK 

+! C.1013 I 50"\F 
25V 

?/O 
IVITHR BD. 

NOTE: Table 13-1,on page 13-2, shows 
IC pinout. (VCC & GND.] 

UW30 
74-42. 

SELECT 
R/W 

RSOSi 
2.2K 

. f c.1069 

·~ .01 

··-12v 

6 

I Pio I 
l~CKPl'INE.L.n 
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NOTE: Table 13-1, on page 13-2, shows 
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NOTE: Table 13-1, on page 13-2, show. 
IC pinout. (VCC & GND.) 
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NOTE: Table 13-1, on page 13-2, shows 
IC pinout. (VCC & GND.) 
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A6 2 2711> f--14~_04"-'-'"I 

02 

I ~ d 
~ ~ 

J © ©-\ _____ ---" 

BANK!O 
2 20 cs 

I A.11 8 Del 
.0.1 7 
A2 6 
"'3 s 
A4 4 
.o.s 3 U3100 
A6 2 271b 
A7 I 

,\8 2"l 

~ 

1~ ©-\ _ __j 

~ 06 

17 07 

I 
I 
! 

~ 6 

8ANKl4 

' 201~ l A!3 8 j ... "" !q 
I 
I 

D0 ~ 

I
I~ Al 6 

,,.. s 
M 
A<; 3, 

A.6 

17 07 

I 

I 
I BANK7 

20~ I 
1'-" .. ~'---a'-'I ~ 
·=~~---'--'' ~ 

... ~ 
A4 ~ 

BANKI! 
,3~ ___ 2_0~ 

l"'-'"=-~--"-s t-q'--_0~0~ 
A.I 
Al 

10 DI 

02 
A4 

U4100 1-'1~3 _ __::.:D'3~ 

Ao 2 271b ~ 

~~ 2~ ~ 
Aq 22 10 06 

~ ~ 
~ r--1 

©--\____J I 

BANK!5 

NOTE: Table 13-1, on page 13-2, shoM 
IC pinou~ (VCC & GNO.) 

rrt 
Iii,~> 

~--------------~-----_.-~-~-~~~~..-~--~------~-;;,~'-------~----------------------------~----~-~-----~--------~~BD:::...=S~ELo_---1~~ 

8001/8002A ;;PROCESSOR LAB SERVICE REV MAY \~SI 

Z.711 -5b 
usrn ~~~0~1 ~~~~(H ~ 
SOJOJOO -UP 

I 
I . 

< 



8001 /8002A Service 

A-25 High-Speed Memory Module 2312-15 

@ 



7 

1 1 1 1 1 1 1 1 I I I I I I I I 

:~I 1;;: l=il 1~11~11~1 1:tl 1l 

FROM OL2.140-10li4-0) 

U~IE>O 
74LSl57 

~c--==~W~R~IT~~:=======================================================:==:==:======================:=============:=====~~==---·~ __ -_·--~------t"'-r-__:-~---_-_-~_-_-_-_-_-_-_-_-__ -_-_-.. ~=====-------------------'R~A~M----'IN~H----- ~ "V" oPRE& I +,, · ~ u01eos 
~ 74 S B DATA BWS DECODER 

_14 / RAM INH '--!---+-<1>--I+---1]----....~ L 
0 I i 

----------._ A B Y¢ Ya Y3 I ts----------------mur'l"'1r~ort::1---------~w+m+--~2~2~1<.-'mjilllJl!Bj--im!!!!!!!!!l!llll!!!!!!!!!!!l!!!!!!!!!!!l!!!!!!!!!!!·!!!!!!l!!!!!·L ___ _j_----l-----l--,J 5 ~ ; * L ,_ iL f,.. i HI RL 

l "-1-"M"'-\l.::lO::___:R"'7""0.-95-._-,----------------,-:-ll I ui)o-,1:-::-0-:-;-' ~-~-:-A---------;_-_-_-_--i;_-_-++-----_J._:-=--+-_5 __ -_2-=-v-=--=--=-··_·_;\-----=--=--=--=--=--=--=-~-=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=-:-=--=--=--=-:-=--=--=--=--=--=--=--=--=--=--=-~--lj_-t-l-1--1 -:1~---1 *5~ I : ~ : l: l : =~ 
~~C~M~E~M~_-_=_--------+-~-~--------1~.~~2_7_4_L_s_14 ___ ~~~~~~~~~~~~~~~:'====:=::=~T_1_'============================~~~~~~~~~~_1_-__ -___ -_-l ___ *_U_7_1_W~1 jj·~~~T ,,, Q~7_1l~-~ ~HHHJHjLWH 11 ~?·2 • ~ UlllOD I ·-· I z ~J_ .J j +S?..Vi U3130B 

R~ 

l 
~l(ISliTAfS 2.2k l.-l -----~::,..+,)D11 14LS!'>lo ! I_, : AIS 2 IA ~t~~~7 ! I I ; 5 /JO-t-l,--"'-oi-2._____. I I I& Y¢ 12.7451359 

j , _ . _ J i ,~1 --------~.--=-i: :_ IY 

4 

I I ~74 ___ +-j --~I _____ I _____ ,__/ __ ~~ 
0 

u~~~.f 
35 I 1-w-=-0--cA-c-c-=-cE.~s,--,,-s + iES 01' I J .-------=t" ?.8 ZYt-"-·? ___ ~l~ JI 5 ~U~i50B j : I jj 

1

1 Y
2 ~I 

__ P_/_o __ ~~~-----~~,N~~~-~-1---~----1-_-_-_-_-__ -___ v_·_~~_ra_~--------~-~j_JT_i~ ____ J ___ ~'-~==~F~~--~T--~ ~111: b~ •',~~ ar~ 
MOTHE:RBD- ~-- ,c;~s1 +s.2v1 j I ' ' ' ' I I R4147 I , I ~c1 :SA ~+s:zv I ~Ml f£--c, "lG- e U:3414sOoD4 I 

sw4140 f_ i 1' I r=:G, : .,__1 ____ ___._.r ,I sac~-:- e>MDf-L--r> ~AZ r2 74soo ..) i_
j ~1- j_~ ~ l j s.oK I I , I <1-----1'.j aB ·1 ' ~-Al F---l> U2.170D -& I ' L WH • 

~ PROl>I\ RESIDENT I 3 5 7± 1 aj,_ j J I i ~ ~ - ____12_ i ACTIVE \ 

t
- -- ~4-?u I --~~G~ ::T:°_RY_ l l ~ l l l u~~~~A 15 v ~--------------'=19J:: II, • 'l ~' """T • :! ~ 

- .......---;.----~P~R=O=G-R=A~M~ME=MOc.=R~Y ______ l-t---t--+--------------+----------------------------------'-YIJ~I vcc~+5.2V 
I I' I ~+5?-V ~-;-52V 

- ·---~I ----- A14 I I 141~~ ____ IR - R7/47 Rj,Qb7 • 

.,__ __ ---"A~IS"------------I--------------l•'-----------------------------------'-'I~ 2.2k 2.2K 

NOTE' Table 13-1, on page 13-2, shows 
IC pinoot. !VCC & GND.) 

ADDRESS CONTROL LOqlC ~ 



P/0 DAl'A AND PARITY CO --~,·-~I 

l 52. 
~ 

I 53 

~ ~ 
41 11 

--< ,; I ; 

54 

55 

DID 

I 1 I 

1 

~ 
RL 

v - I ;>o- I I 
13 'I 14 R2. 

LATCH 2 12. I 

I 
I/ 10 I II R3 

LATCH 3 9 
I 

I 
15 I -

U~050 

~ BT2.G:;. 

3 I 2. R4 

1 I 
~~L_A_T_C_H __ 4 __ 4~1 I I 

1 

___ ~-~- ~s ____ R_s_ 1 

-[>:>·' ,_i 1_4 ___ R_,.,_, 

0 

LATCH 5 7 
v 13 

LATCH ID 12 

421 
-< 

I 
~~(-D---------+---~r---------41 1,- LATCH I 9 

15 I 
' - I 

1 7 10 111 

~ oT2.IO 11 
/':\. WH U0090 

~---'--

~ "--_o_e __________ 1---+------~3 i lz. ____ R_r/>_-1 

I I I LATCH ¢ 4 : I 
45 Oq v Co ' 5 RI 

1 

~ ~ - - -~-<{>-~-----. 
I 

LATCH , 

4<0 I DIO 13 -[?o-' 14 

~ LATCH 2 12 >-------
4111 Dli 
~~-----------1---1--L-A_T_C_H--3--g--1 

II 10 

R2 

R3 

15 

uro100 

I 

I 
l 

~ Dl2 3 12 R41, 
I 

LATCH 4 4 

_.::) Di3 <D ~c[> 15 RS 1_ 
11 1_L_A_T_c_H_s __ '--1-f>oc 1 

~I::: _L_A_T_C_H __ IO __ :;....; ·: f-4 
---=--< t:,___::_ _______ -1----l--L-A-T-C-H--7--9-4 ~ 

I ?/G iV\iHR. BD ~ l5 - I 

8 

NOTE: All 4027P-2 at right have 
connections of sample 
shown below. 

CAS. _. 15 

_R ___ z-1 DIN 
P-.AS ___ 4 

_M_A_~ ___ 13....; CS 

frM_A_s __ i_.I AQI 
~MA 4 w I. 
V MA 3 ""' 5 AZ 

MA 2. II 
A3 

MA I 10 
A4 

MA¢ 12 
AS 

3 WE. .---

VDD e +12.V 

VCC P--- +sv 

DOP 

i 

5V VBB 
I 

1---

vss ~ 

LJ3030 
CASI 15 

R.¢ 2 DIN DO 14 00 
Fi:AS1S 4 

U3040 
CASI 15 

RI 2. DIN DO 14 D I 

~4 

I 
I I U3050 

CASI 15 

F\2. 2. DIN oo._1_4 __ D_2 ...... , 

I ~4 

11 I U30001 

1~.1 
~ i j R3 2 IDIN Doi '4 031 

I ...... _-'- .. 
I ! I """I" .. ~ I I 
l;I' ~ ' 

U3050 

14 05 

11 CASI 15 

U3090 

R<D 2. DIN DO 14 DIO 

LJC.030 U4030 
CAS2 15 

D0 R¢ C. DIN DO 14 Dszl 

RAS 2. 4 

LJC.040 U4040 
CASI 15 CAS 2. 15 

DI ,_+---+-R._1 ___ 2_. DIN DO ~1_4 __ D_1~1 · 
iV\52 4 

RI 

RAS! 

I 
I I I I 

I 

u4osol I I CASI 15 
LJ20501 

I
' '-.J.....-_,___R_2 __ --'2 DIN oo ... 1_4 __ D_2.~, 

RAS I 4 

I I U2000 

~~ 
! ! ~ CU\~ I 4LJ ! 

i i u2.01oi 
l~I 

R4 2. DIN DO 14 D4 

RASI 4 

Uc080 
CA$ I 15 

R.5 2 DIN D01-1_4 __ D_5_,.I 

RAS! 4 

UC:090 
CASI 15 

1'--1---'--R._<D __ z.-l DIN 00 !-1_4 __ D_~~ I 

CAS2. i5 

R2. C. DIN DO 14 D2 

RASa 4 

U4000 
CA52. 15 

R.3 2 DIN DO 14 D3 

~RAS 2 4+ 
1 

CAS2 15 
i..J4070 I 

I 
1'--+-+-R.-

4
---

2
-1 DIN DO 14 

D
4 

RAS2. 4 

U40BO 
CAS 2 15 

l'-+--+-R_s __ 2...,; DIN DO .._1_4 __ D_s-/ 

~4 

11 CAS 2. IS 
U4090 

R<o 2. Dl!\l DO 14 D 10 

~ R.AS¢ 4t I 

I

I U3100 

I I I I R.AS I 4 

11 

11 I I CAS 2 

RAS2. 4 

CASI 15 11 !,--+-----a; 

U4100 

R./ 2 DIN DO 14 DI RI 

RA'S¢ 4 R.ASI 

I 
~ .. LATCH¢ - LATCH Ii I 
~ MA<;i -MA IO 
A>... ..... ~W-R~T-E-N-----------------------~ I I 

U5030 

14 Drp 

U5040 

DI 

U5050 
CAS C. 15 

I RC. 2 , DIN DO ,_1_4 __ D_2_,
1 

RAS 3 4 ~ r 
LJ5010/ 

l'-+--+--R_4 __ 2_ DIN D01--'-4 __ D_4_,,I 

AAS3 4 

LJ5080 
CAS 2 15 

l'-+--+--R_s __ 2_ DIN DO ._1_4 __ D_S./I 
RAS3 4 

LJ 50'?0 
CAS2 ISO 

R iO 2. ".'''i '.:'O 14 D~ 
RAS3 4 

U5100 

DI 

eHo f ~ 
I 

D¢ - Dr I 
) 

~ --.. ------=---------------+---------' ! 

~ -11o......=C~A=S~l~,~C~A=S~2:_ __________________ -+-----------------<J-~J ___________ _L_i-------------.L_-+-----------_/ 

~ _._..:...:R~A=5_~:_-_:_R~A=S:.....=3:__ ______ ~-------~----+-~-~------~-~----~..L-~---~---~---~-L------~-------...L------~~---~----/ 

I i 
I 

NOTE: Table 13·1, on page 13-2, shows 

IC pinout. IVCC & GND.) 

L.------------------------------------------------------------------------------------------------i~OAZS HI~~ SFEEO MEMORYl-~------~----~--------------------------------------------------------------------------------.......1 
8001/8002..A JJPROCESSOR LAB SERVICE 

@ Z.711-38 

RAM MEMORY 
9032000 



L CH¢ - LATCH 7 

PiO Pi 

-;;"'1 MST INTACK 
--=-:..c~--=-~~~~~~~~~~~~~~~~~~~~+-~~~~~~~~~~~~~~~~~~--~~~~-~~~~---. ?(OP I 

Ms-flNTT ~ 
r-~-t-~~-t-~~~~~~~~~~~~~~~~~~-if-~~~~~~~~-4)-=-=--

r---+-----+---------------------------f+-------M-.S-T_. _,N_~_3_-4. ~ 

+5.2.V 

1'1 

.-

U!0030 
745175 

15 LATCH ¢ 
7 LATCH I 

a LATCH 2 

10 LATCH !5 

I 10 2 4 II 9 12 8 
U~020 
7452SO 

.--..___.___..___,_~_....___.__.____, 

C. H D B E A 

So~ 

I 
I 

I I I I I 

~C-f>._5 _____ !5_,-"'nr-i 
• __ DTN_r_N _____ 2_, rl4 ____ o_o_uT __ 
~----- 4 

MA ca 

I 
MAS 7 

MA4 t<> 

A _M_A_3 ____ s_, 
~ MA2. II 

MAI 10 

MA¢ 12 

13 

~+12V 

~+5.ZV 

~ 
~-5V 

NOTE: All 40Z7P·2 below have 
connectioru of sample 
shown above. 

C3011 
so,...F 

<l----ll:;:---

CSO\I 

II 

,~.2.V ~~2~ II _j jl I I 
"'~ -1 C.1011 

[

• D4 ;;I :~ ~:~~:: +S.2.V U5150 I '1 I U3C2.0 ,1 ~,7;· f '5.2' t ~: . ~ : :; :I 2 ~TCH. ~:.4L5157 I I LJ5140E I D 4
02.lP-2. C-7120 

•@~t5~~~T~~J ~ 17 LATCH -r ' l 11 "·~~"' ,,_..c_A_s_1 __ i_:coDIN Do 14 j ~f:F ~ 11 
(:J~cii~Jrn BY @--~t_, __ J I ~ ' i i v I j 1....--R_P.._.-_"'_(/; __ _E-+-4....q) · 1 l EIGoHTEEN .1 CA.PS~~ 

'111 el I IQ 38 I I I U5140D I II rl 
1
1 l__J 1, Se:E TABLE 13-10 I I I 4 

.... ~-~-~-:~'l-~-M-R_~-:~:_.~N-P_~_w_N ___ :_1_ .. :_~_~_1~_7 _____ .,,_s;:._~_7;_,_~_?_~--~----'~r:: :i~?.JQ~~I~ ~1-----:~·1:: ~:::~~~~~~~~~pe~~~~~~~~~~l::~~~~~~:1~9~~-5~8-
1

_
4

~0~li:>~~~~~~~~~~~l~----+--------+i----+l---------+-i -+~--<l------1 __ R_E_F_c_L_K.__~ >-'--

MT'::~ BO. ~ OPREQ. ~---1------1~' •• 4Y " I 2 u,~~~OA U51<DOA U2020 ! I 1 
_. 

02 
R 2 14 4A 1------....,--,...-_-_-_-_-_-..,.+_-_-_-_-_-_-_-_-_-_-_-1:~~)1>6-----. ~ 74LSI09 r----i 4027P-2 i <}- ~ ~: 

~ _. .-+--+-----1' SELE.CT ~ ~ R 1-'°----~ GAS I 15 y J r • IS 

/,';;.... P MEN j ~.J Q ~DIN OOi-14 ____ .. t ~ )-=--
~~-~----------------------------' sl I 3 R RAS1 4 z ~ ~ 

~':-~.._.2_v_~~;~!O 15V L-----t~ ~ ~'. ~; :: 
R4 

RS 

R" 

5 

3 g> U51~0B 1 
~ -~~~--------"----~~~--___, ~. 1142. ;~R 74~s;::ic; I R¢-RI ~ ~ 3

)' ~ ~ l u RA52 ~ 
~ ~ g/ 2 ~ l ~ l ~ l ~ ........ -------------+--

1
--l
3

. 1\ Q "' I I i 
I
J,o 13F ioc H ~ .B· c;;;~~ "ii[ ~ j '5~ ~g~:;. o'.1:~:-PS--<111---~-<T11--v~:,04; y,lo•T"Rwj 

Rl049 

~ C~-:-~c_A_s_2 ______ ~1 
:.... RAS If> 

( RAS I 

"" 1....------+--<u -----~ s~l~_A10sLET 5.IV 
+5.l!V- tE t-5-----------------+-------------+-------2-l DIN DO ;4 $ 
~ ,_R_A_S_3 ___ 4....,,, ;, ~ ~ 

B> l: :::: l , 
~ --·-----·---·--·· .----·-----·--··---·· - --·---------------------------·----··-+---------------' 

Rb0b7 R.1147 

~+52V 

:.'.:::'.::Ji.~'.;02.(.SN5'.J 1 0 1 ~C-L.:P) rPROCESSOR LAB SERVICE 
8002_ACSN BC32000-UP) 

_J P/O A2S" HIG,H SPEE.D ME.MORY L 

REV MA'< 1'l81 
2. 711- S'} 

~+5.2.V 
t NO~E: Table 13-1, on page 13-2. shows 

__.1.:_ IC pmout. fVCC & GNO~) 

JATA AND PARliY CONTROL (9 



Table 13-10 CAPACITOR INFORMATION 

+5.2V -12V +12V 

C2025 C2041 C2035 
C2031 C2061 C2055 
C2051 C2081 C2075 
C2071 C2101 C2095 
C2091 C2132 C3025 
C3041 C2162 C3045 
C3061 C3125 C3065 
C3081 C3144 C3085 
C3101 C3189 C3105 
C4031 C4185 C4035 
C4051 C5029 C4055 
C4071 C5049 C4075 
C4091 C5069 C4095 
C5021 C5089 C5025 
C5041 C5109 C5045 
C5061 C5131 C5065 
C5081 C6066 C5085 
C5101 C6116 C5105 
C6161 C6161 

C7042 
C7174 

P/O Pl ~ RES 

ee;i 
----=-=<: 

MST INTACK 

~ 53 

~ 
LATCH ~ 

0¢ 13 

~{ 
DI 5 

D2. 4 

DS 12 

+s.z.v U<0030 
llO 

+s.z.v 
16 

....--J'---~ 

745175 

15 LATCH ¢ 
7 LATCH I 

2. LATCH 2 

10 LATCH 5 

U~040 
74Sl75 

e 

8 

"S 
:I 
c.J 

~ 
_J 

I 

+s.2v 14 G, 

13 F 

7 

- l\J I") <t Ill ..g r-
l: l: l: l: l: l: l: 
\.) l.l u c.J u c.J u 
~ !( !( ~ !;: ~ ~ 
_J _J J .J .J .J .J 

U0020 
10 2. 4 II 9 12 8 745280 

c H 1 D B E A 

So "' 

U5140E 
1.a..r-ir ..... 

II 10 

U5140D 
140IO 

9 8 
TP8 

r ...... -04---------~13 ~1_s __ L_~T_C_H_4~1 

~ ~. ~= 1= 1.-~-0--L-AT_c_H_3./I +s.av USISO 

. \..;-1•_0_1 __ +-5.2-V-----;y-2---1~ 0 ' ' :::~~: ~ '~l.J702Q] Q'f ~ :' f-:-4_1..-51-57-----~----+~»~--
~ 

R4147 ., r:::---IB i4LSl57 !!A 
~ ~ 5.ICK U7170D ~ B I 
~ ~(-R_F_S_H_N_·w_· ____ •...._ _____ ---t[9ot:C>o--74_;_L_;_S_;_i4 __ I I s y t-4-----+-----~2. IA 

q B " 
~ MAST RUN "-A 

-----i P/0 
MTHR BO. 

~ OPREQ. 

# 
iS2 

~ PMEN 

+S.2V U5140 
14 7406 

R4 2 

RS 
5-[>o--"' 

RIO 3 4 

~ 
R9i-R7 B 8 e T-" 

<@> ( 
CASi 
CAS 2 

~{ 
RAS fJ 
RAS I 

RASZ. 

RAS 3 

~ 
PAR STF\ 

+5.2.V 

F\7147 
2...2.K s 

IV 
4 

3 lB 

5 U~12 
74LS 

13 48 
12 

R2 14 4A 
4Y 

6 

15 

UG:.110 
12 11 I!! 10 I 4 2 q 745280 

+s.z.v 14 E 0 F c G I H B 
5 

7 tEf-----------

PIO A25 HIG,H SPEED MEMORY 

REV MA'< 1~81 
z.711- 5., 



1~ P/O Pl 

~(l/0 CLOCK 

11 
%11 
~ 

SYS CU< 

REF CLK 

13 

12 

+5.2V 

Rz141 I 
100 

Urll'OB 
B>.:"14LSl4 

3 4 

LJC:IBOB U2180A 
-,43q3 743~3. U5!BOA 

Go 
8 

DL2.140 LJ1:150 
g EP740G. I, 15 STqS 

20 ,_2----+---4--i I 
5 

TPI 

U5110D 
4 12. 

74L502 

UlllOA 
13 

~ 
U31C.OB 

TP4 
U<OIBOC 

74LS08 
10 

q 8 

U6180 
CASI 

}~ U3!C.OC 

CAS2. 

11 U2110B 
.._ __ 5...r-...... 74500 i2. 

l:>-----+-+-+--------1--------------l----+-----l--------_J 
10 

UIDl20B 
74LS2.0 i>R5Mcr ~ 13 

Ucl50 60 3 12. - - r;.,- t-1_1 ______ .,._ __ 4 ___ G. ____ -+--t--t-----+-----------+----+-+-----------+---------------1--... 
IQO 4 G. ,_7 __ 1_N_H_IB~l~T---+-------------4l--I-------+-------------' U41BOD 

II 
11 

54 

~ 
--< 

I P/O MTH R e.o t-J I 

e> 
~ 

120 
5 

TPS 

J4 "74500 
4 

~ LJ4110B 
Uc ISO i40 

10 

6T98 !4 e.oo 
14 13 L__J 

1.8~ 
' * 

R2.145 
iOO ' LATCH 

<€9 • .. ~---~q 74LS2~0 
~r~~....-~~~~~~~~-t--t-~~~~~~~~~~---i~+--~~~~~~~~-i-~~~~-+~~-+-+~~~~~~~~_._~~~__:.;_:._..=;_:__---
~ 1 uli~OF 

~To~eo 

I' ~ 
I 

II ~~<_4_L5_0_4 ____ -+-4-----------------1--<1 
13 12. 

U2.170C 
74500 

~.10 I'> 
U5160C ~ AC"TJYE v-------+------+--+----+-----" "' 74-LS08 

U3140A q 
74c.S04 

12. 

2 13 

10 

;:;7099 
OPF>.EQ 75 

WRI" 

<=<AM INH 

~r~ 
l"l'J.OM 

'-

UC.i00B 
1452.0 

8 

OPN REQ ~ 

s 

USliOC 
"74L502 

JO 

:..:4:eoc 
74LS2"19 

U7170F 

13 
74L..Si4 

12 

'<EV A OCT 1979 
2"711 - bO 

U0170C 

lll 6001, 6002. EFF SN B04S290-UP 
800'2.A EFF .SN B05'2.437-UP 

5 

U41"70A 
74LS2..00 

5 

U31BOB U5140F 74LSI09 74-0/D 
12 

':4 u3140F 74LSO"t 

13 TPIO 

TP"l 

PAR STR 

RES 

~ 
+5 2.V 

4 

P."7147 
Z..2k 

HOLD 

WRT E.N 

~~ 
v 

OPR.E.Q 

~ 
WRITE. 

~ 
OPRO:Q 

~ 

NOTE: Table 13· 1, on page 13-2, shows 
JC pinout. (VCC & GND.) 

OPERATiON CONT. AND TiM\NG <@> 

I 

P/O Pl 

Is:->=-
~ ' 

< 



8001 /8002A Service 
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@ 



P/O Pl 

-:;;l I 2f>SO C.L..k I ' ----< ~(-----'--;[)<i'" 
U5080E 
74L~04 

I 

u~•~ u•~~ : I 
74109 74109 . 

lllU!lllllll!!l!llll!!l!llll!lllllll!!l!llll!!l!llllllllllll!!l!lllllll!!l!lll!!l!!!l!lllli!iillfl!!l!lllll!im-!!l!lllll!lml!lm!!l!llll!!l!lllllll!!l!!!l!lllll!im!!l!lllllillll!ll!im!!l!lllllll!!l!!!l!llll!!l!lllllll!!l!!!l!llll!!l!llll!!!lll!lm•~Sll!(2i ~IMT 
,---, ~~ij~; 

-d ~l-'-0"-~ ----------------"'lJ ~ ~'. 141 01 

I ~ 
31 I DT ---< ~--'-'------------------'-! 

:oe 11 oz 13 
--< ~----------------;-+ 

3J I 03 

J ~ --< ~-'-'--~------------T----; 

10 

f+':...+--------------------------i~-----:111 oi 
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Section 14-8001/8002A Service 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
information in your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 

Change information, if any, is !ocated at the rear of this 

manual. 

SPECIAL NOTES AND SYMBOLS 

xooo Part first added at this serial number 

oox Part removed after this serial number 

FIGURE AND INDEX NUMBERS 

items in this section are referenced by figure and index 
numbers to the illustrations. 

INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 

1 2 3 4 5 Name & Description 

Assembly and/or Component 

Attaching parts for Assembly and/or Component 

Detail Part of Assembly and/or Component 

Attaching parts for Detail Part 

Parts of Detail Part 

Attaching parts for Parts of Detail Part 

Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 
Indented items are part of, and included with, the next higher 
indentation. The separation symbol - - - • - - - indicates the end of 
attaching parts. 

Attaching parts must be purchased separately, unless otherwise 
specified. 

ITEM NAME 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 

ABBREVIATIONS 

INCH ELCTRN ELEC'TRON IN INCH SE SiNGLE END 
NuMBER SIZE ELEC ELEC'~'"R!CAL tNCAND INCANDESCENT · SECT SECTION 

ACTA ACTUATOR ELCTLT ELECTROLYTIC INSUL INSULATOR SEMICOND SEMICONDUCTOR 
ADPTR ADAPTER ELEM ELEMENT INTL INTERNAL SHLD SHIELD 
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST LPHLDR LAMPHOLDER SH LOR SHOULDERED 
AL ALUMINUM EQPT EQUIPMENT MACH MACHINE SKT SOCKET 
ASSF~J ASSEMBLED EXT EXTERNAL MECH MECHANICAL SL SLIDE 
ASSY ASSEMBLY FIL FILLISTER HEAD MTG MOUNTING SL FL KG SELF-LOCKING 
ATTEN ATTENUATOR FLEX FLEXIBLE NIP NIPPLE SLVG SLEEVING 
AWG AMERICAN WIRE GAGE FLH FLAT HEAD NON WIRE NOT WIRE WOUND SPR SPRING 
BO BOARD FLTR FILTER OBD ORDER BY DESCRIPTION SQ SQUARE 
BRKT BRACKET FR FRAME or FRONT OD OUTSIDE DIAMETER SST STAINLESS STEEL 
BRS BRASS FSTNR FASTENER OVH OVAL HEAD STL STEEL 
BRZ BRONZE FT FOOT PH BRZ PHOSPHOR BRONZE SW SWITCH 
BSHG BUSHING FXD FIXED PL PLAIN or PLATE T TUBE 
CAB CABINET GSKT GASKET PLSTC PLASTIC TERM TERMINAL 
CAP CAPAC!TOR HDL HANDLE PN PART NUMBER THO THREAD 
GER CERAMIC HEX HEXAGON PNH PAN HEAD THK Ti-llCK 
CHAS CHASSIS HEX HD HEXAGONAL HEAD PWR POWER TNSN TENSION 
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET RCPT RECEPTACLE TPG TAPPING 
COMP COMPOSITION HLCPS HELICAL COMPRESSION RES RESISTOR TRH TRUSS HEAD 
CONN CONNECTOR HLEXT HELICAL EXTENSION RGD RIGID v VOLTAGE 
cov COVER HV HIGH VOLTAGE RLF RELIEF VAR VARIABLE 
CPLG COUPLING IC INTEGRATED CIRCUIT RTNR RETAINER W/ WITH 
CRT CATHODE RAY TUBE ID INSIDE DIAMETER SCH SOCKET HEAD WSHR WASHER 
DEG DEGREE !DENT IDENTIFICATION SCOPE OSCILLOSCOPE XFMR TRANSFORMER 
DWR DRAWER IMPLR IMPELLER SCR SCREW XSTR TRANSISTOR 

14-1 



Replaceable Mechanical Parts-8001/8002A Service 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Mfr. Code 

OOOCR 
00779 
01963 
02777 
04009 
05574 
12327 
19613 
22526 
27264 
31514 

71279 
73743 
73803 

76381 
77969 
78189 

80009 
82389 
83385 

14-2 

Man uf actu re r 

MILLENNIUM INFORMATION SYSTEMS, INC. 
AMP, INC. 
CHERRY ELECTRICAL PRODUCTS CORPORATION 
HOPKINS ENGINEERING COMPANY 
ARROW-HART, INC. 
VIKING INDUSTRIES, INC. 
FREEWAY CORPORATION 
TEXTOOL PRODUCTS, INC. 
BERG ELECTRONICS, INC. 
MOLEX PRODUCTS CO. 
STANFORD APPLIED ENGINEERING, INC. 
ADVANCED PACKAGING DIV. 
CAMBRIDGE THERMIONIC CORP. 
FISCHER SPECIAL MFG. CO. 
TEXAS INSTRUMENTS, INC., METALLURGICAL 
MATERIALS DIV. 
MINNESOTA MINING AND MFG. CO. 
RUBBERCRAFT CORP. OF CALIF., LTD. 
ILLINOIS TOOL WORKS, INC. 
SHAKEPROOF DIVISION 
TEKTRONIX, INC. 
SWITCHCRAFT, INC. 
CENTRAL SCREW CO. 

Address 

19020 PRUNERIDGE AVENUE 
P 0 BOX 3608 
3600 SUNSET AVENUE 
12900 FOOTHILL BLVD. 
103 HAWTHORNE STREET 
21001 NORDHOFF STREET 
9301 ALLEN DRIVE 
1410 W PIONEER DRIVE 
YOUK EXPRESSWAY 
5224 KATRINE AVE. 

3080 AIRWAY DRIVE 
445 CONCORD AVE. 
446 MORGAN ST. 

34 FOREST STREET 
3M CENTER 
1800 W. 220TH ST. 

ST. CHARLES ROAD 
P 0 BOX 500 
5555 N. ELSTON AVE. 
2530 CRESCENT DR. 

City, State, Zip 

CUPERTINO, CA 95014 
HARRISBURG, PA 17105 
WAUKEGAN, IL 60085 
SAN FERNANDO, CA 91342 
HARTFORD, CT 06106 
CHATSWORTH, CA 91311 
CLEVELAND, OH 44125 
IRVING, TX 75061 
NEW CUMBERLAND, PA 17070 
DOWNERS GROVE, IL 60515 

COSTA MESA, CA 92626 
CAMBRIDGE, MA 02138 
CINCINNATI, OH 45206 

ATTLEBORO, MA 02703 
ST. PAUL, MN 55101 
TORRANCE, CA 90507 

ELGIN, IL 60120 
BEAVERTON, OR 97077 
CHICAGO, IL 60630 
BROADVIEW, IL 60153 

REV B, JUN 1980 



Replaceable Mechanical Parts-8001 /8002A Service 

Fia. & 
Index Tektronix Serial/ Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

1-1 390-0583-00 CAB.TOP,CONT: 80009 390-0583-00 
(ATTACHING PARTS) 

-2 212-0137-00 6 SCREW MACHINE:8-32 X 0.375 L,PNH,STEEL 83385 OBD 
- - - * -

-3 334-1555-00 4 PLATE,IDENT:TRADEMARK 80009 334-1555-00 
-4 426-0928-00 4 FRAME,TRIM:GRAY PLASTIC 80009 426-0928-00 

(ATTACHING PARTS) 
-5 213-0088-00 4 SCR,TPG,THD CTG:4-24 X 0.25 INCH,PNH STL 83385 OBD 

- - - 'X' - - -

-6 426-1444-00 2 FRAME SECT,CAB.:UPPER 80009 426-1444-00 
(ATTACHING PARTS) 

-7 210-0457-00 8 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 
- - - * - - -

-8 390-0582-00 CABINET BOTTOM: 80009 390-0582-00 
(ATTACHING PARTS) 

-9 212-0008-00 4 SCREW,MACHINE:8-32 X 0.500 INCH,PNH STL 83385 OBD 
- - - * - - -

-10 348-0128-01 4 FOOT,CABINET:POLYURETHANE,BLACK 80009 348-0128-01 
(ATTACHING PARTS) 

-li 212-0008-00 8 SCREW,MACHINE:8-32 X 0.500 INCH,PNH STL 83385 OBD 
- - - * - - -

-12 361-0871-00 2 SPACER,SLEEVE:0.2 L X 0.405ID,ALUMINUM 80009 361-0871-00 
-13 426-1445-00 2 FRAME SECT,CAB.:LOWER 80009 426-1445-00 

(ATTACHING PARTS) 
-14 210-045 7-00 8 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 

- - - * - - -
-15 386-3792-00 2 STIF,FRONT PNL: OOOCR 14990041 

(ATTACHING PARTS) 
-16 210-0586-00 10 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 

~ - - * - - -
-17 260-1842-00 SWITCH,ROCKER:DPST,16A,250VAC 04009 2600-llE 718 
-18 ----- ----- CKT BOARD ASSY:LOWER FRONT PNL(SEE A40 REPL) 

(ATTACHING PARTS) 
-19 2ll-0661-00 6 SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 83385 OBD 

- - - * - - -
----- ----- CKT BOARD ASSY INCLUDES: 
175-2115-00 XB050374 CA ASSY,SP,ELEC:26,28 AWG,18.0 L 80009 175-2ll5-00 
----- ----- (8001 ONLY) 
175-2115-00 XB073307 CA ASSY,SP,ELEC:26,28 AWG,18.0 L 80009 175-2115-00 
----- ----- (8002A ONLY) 
179-2658-00 XB050374 WIRING HARNESS:DC 80009 179-2658-00 
----- ----- (8001 ONLY) 
179-2658-00 XB073307 WIRING HARNESS:DC 80009 179-2658-00 
----- ----- (8002A ONLY) 
179-2662-00 XB050374 WIRING HARNESS:PRIMARY AC 80009 179-2662-00 
----- ----- (8001 ONLY) 
179-2662-00 XB073307 WIRING HARNESS:PRIMARY AC 80009 179-2662-00 
----- ----- (8002A ONLY) 
334-3221-00 XB050374 MARKER,IDENT:MARKED LOWER FRONT PANEL 80009 334-3221-00 
----- ----- (8001 ONLY) 
334-322i-00 XB073307 MARKER,IDENT:MARKED LOWER FRONT PANEL 80009 334-3221-00 
----- ----- (8002A ONLY) 

-20 129-0737-00 6 SPACER,POST:0.75 L,4-40 THD THRU,AL 80009 129-0737-00 
-21 214-2682-00 IND,DIFFUSER:9.75 L X l.25W,PLASTIC 80009 214-2682-00 
-22 331-0437-00 MASK,LED:CONTROLLER 80009 331-0437-00 
-23 407-2013-00 BRACKET,CKT BD:ALUMINUM 80009 407-2013-00 

(ATTACHING PARTS) 
-24 210-0457-00 4 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 

- - - * - - -
-25 ----- ----- CKT BOARD ASSY:PROM SOCKET(SEE A40A2 REPL) 

(ATTACHING PARTS) 
-26 210-0586-00 4 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 
-27 210-1063-00 4 WASHER,FLAT:0.147 ID X 0.1 THK,ABS,0.29 OD 80009 210-1063-00 
-28 361-0950-00 4 SPACER,SLEEVE:0.25 L X 0.129 ID,PLASTIC 80009 361-0950-00 

- - - * - - -
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Replaceable Mechanical Parts-8001 /8002A Service 

Fig. & 
Index 
No. 

Tektronix 
Part No. 

1-29 136-0536-00 
-30 333-2340-00 
-31 200-2119-00 

334-3137-01 
-32 333-2344-00 

-33 212-0137-00 

-34 214-2685-00 

-35 211-0510-00 

-36 260-1497-00 
-37 407-2024-00 

-38 210-0457-00 
-39 211-0510-00 

-40 200-2156-00 

-41 211-0510-00 
-42 211-0511-00 

343-0709-00 
-43 343-0722-01 

-44 210-0949-00 
-45 210-0409-00 

-46 200-2157-00 

-47 211-0511-00 
-48 211-0510-00 

-49 260-0987-00 

-50 211-0012-00 

-51 119-0420-00 

-52 210-0586-00 
-53 211-0012-00 

-54 118-0405-00 
-55 210-0457-00 
-56 211-0513-00 
-57 333-2357-00 

-58 210-0586-00 

-59 386-3808-00 

-60 211-0012-00 

-61 200-2222-00 

-62 210-0457-00 
-63 211-0513-00 

-64 
-65 
-66 

252-0571-00 
333-2342-00 

-67 212-0137-00 

14-4 

Serial I Model No 
Eff Dscont Qty 1 2 3 4 5 Name & Description 

CKT BOARD ASSY INCLUDES: 
2 SOCKET,PLUG-IN:24 PIN,W/LOCKING LEVER 
1 PANEL,FRONT: 
1 COVER,CKT BD:PROM SOCKET 
1 MARKER,IDENT:MARKED 8002A 
1 PANEL,FRONT: 

(ATTACHING PARTS) 
4 SCREW MACHINE:8-32 X 0.375 L,PNH,STEEL 

- - - * - - -
KEY,CIRCUIT BD: 

(ATTACHING PARTS) 
2 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 

- - - * - - -
SWITCH,PUSH:DPDT,10A,250VAC 
BRACKET,ANGLE:INTERLOCK SWITCH 

(ATTACHING PARTS) 
2 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 
2 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 

- - - * - - -
COVER,PWR SPLY:5V 

(ATTACHING PARTS) 
2 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 
2 SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 

- - - * - - -
1 CLAMP,CABLE:4.38 L,ALUMINUM 
5 CLAMP,CABLE:3.125 L,ALUMINUM,W/BUSHINGS 

(ATTACHING PARTS) 
14 WASHER,FLAT:0.141 ID X 0.50 INCH OD,BRS 
4 NUT,PLAIN,HEX.:8-32 X 0.312 INCH,BRS 

- - - * - - -
COVER,PWR SPLY:l2V 

(ATTACHING PARTS) 
3 SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 
3 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 

- - - * - - -
SWITCH,SLIDE:4PDT,0.5A,125VAC 

(ATTACHING PARTS) 
2 SCREW,MACHINE:4-40 X 0.375,PNH STL CD PL 

- - - * - - -
FILTER,RFI:6A,250VAC,400HZ 

(ATTACHING PARTS) 
2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
2 SCREW,MACHINE:4-40 X 0.375,PNH STL CD PL 

- - - * - - -
4 FUSEHOLDER: 
2 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 
2 SCREW,~-~CH!NE:6-32 X 0.625 !NGH,PNH STL 

PANEL,REAR: 
(ATTACHING PARTS) 

4 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
- - - * - - -

PL,REAR PNL MTG: 
(ATTACHING PARTS) 

4 SCREW,MACHINE:4-40 X 0.375,PNH STL CD PL 
- - - * - - -

2 GUARD,FAN: 
(ATTACHING PARTS) 

8 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 
8 SCREW,MACHINE:6-32 X 0.625 INCH,PNH STL 

- - - * - - -
2 FAN,VENTILATING:(SEE Bl AND B2 REPL) 
2 NEOPRENE EXTR:CHAN,0.234 X 0.156 

PANEL.REAR: 
(ATTACHING PARTS) 

4 SCREW MACHINE:8-32 X 0.375 L,PNH,STEEL 
- - - * - - -

Mfr 
Code Mfr Part Number 

19613 224-0331-00-0602 
80009 333-2340-00 
80009 200-2119-00 
80009 334-3137-01 
80009 333-2344-00 

83385 OBD 

80009 214-2685-00 

83385 OBD 

01963 E79-30A 
80009 407~2024-00 

83385 OBD 
83385 OBD 

80009 200-2156-00 

83385 OBD 
83385 OBD 

80009 343-0709-00 
80009 343-0722-01 

i 2327 OBD 
73743 3046-402 

80009 200-2157-00 

83385 OBD 
83385 OBD 

82389 47227LF 

83385 OBD 

02777 F-11935-6 

83385 OBD 
83385 OBD 

80009 118-0405-00 
83385 OBD 
8138'i o~n 

80009 333-2357-00 

83385 OBD 

80009 386-3808-00 

83385 OBD 

81041 6-182-()33 

83385 OBD 
83385 OBD 

77969 1353 
80009 333-2342-00 

83385 OBD 
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Replaceable Mechanical Parts-8001 /8002A Service 

Fig. & 
Index Tektronix Serial/Model No. Mfr 
No. Part No. Eff Os cont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

1-68 118-0204-00 POWER SPLY ASSY:CPU OOOCR 90019061 
----- ----- - HCC15-3 

118-0439-00 CHAS,PWR SUPPLY:ALUMINUM 
343-0149-00 2 CLAMP,LOOP:NYLON 80009 343-0149-00 
407-2010-00 BRACKET,ANGLE:POWER SUPPLY,ALUMINUM 80009 407-2010-00 
407-2012-00 BRACKET,ANGLE:POWER SUPPLY,ALUMINUM 80009 407-2012-00 
210-0458-00 2 NUT,PL,ASSEM WA:8-32 X 0.344 INCH,STL 83385 OBD 
2ll-0578-00 6 SCREW,MACHINE:6-32 X 0.438 lNCH,PNH STL 83385 OBD 
212-0023-00 2 SCREW,¥.tACHINE:8=32 X 0.375 INCH,PNH STL 83385 OBD 
212-0043-00 2 SCREW,MACHINE:8-32 X 0.500 INCH,FLH STL 83385 OBD 
220-0410-00 4 NUT,EXTENDED WA:l0-32 X 0.375 INCH,STL 83385 OBD 

----- ----- - F5-25 

118-0440-00 CHAS,PWR SUPPLY:ALUMINUM 
255-0689-00 FT PLASTIC CHANNEL:0.094 W X 3.25 L 
343-0149-00 1 CLAMP,LOOP:NYLON 80009 343-0149-00 
343-0775-00 1 CLIP,SPR TNSN: 76381 3484-1000 
384-0647-00 2 POST,ELEC-MECH:0.312 X 1.344 INCH LONG,AL 80009 384-0647-00 
386-0978-00 8 INSULATOR,PLATE:TRANSISTOR,MICA 80009 386-0978-00 
407-2024-00 BRACKET,ANGLE:INTERLOCK SWITCH 80009 407-2024-00 
214-2952-00 4 HEAT SINK,ELEC:POWER SUPPLY 
118-0508-00 2 RETAINER, CAP: 
210-0457-00 14 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 
2ll-0559-00 4 SCREW,MACHINE:6-32 X 0.375 11 100 DEG,FLH STL 83385 OBD 
211-0578-00 18 SCREW,MACHINE:6-32 X 0.438 lNCH,PNH STL 83385 OBD 
220-0410-00 4 NUT,EXTENDED WA:l0-32 X 0.375 INCH,STL 83385 OBD 

REV, JUN 1981 14-5 



Replaceable Mechanical Parts-8001 /8002A Service 

Fig. & 
Index Tektronix Serial/ Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 
2-1 ----- ----- 1 CKT BOARD ASSY:SYSTEM COMM(SEE A30 REPL) 

-2 136-0578-00 3 SKT,PL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE 73803 c 89002-24 
-3 131-0993-00 7 BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
-4 131-0608-00 B032000 B062396 6 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

131-0608-00 B082397 52 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 
-5 214-1337-00 2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-6 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-7 ----- ----- 1 CKT BOARD ASSY:l6K DYN RAM SYS(SEE A20Al REPL) 
-8 118-0317-00 11 TERMINAL,PIN: 80009 118-0317-00 
-9 i36-0578-00 SKT,PL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE 73803 c 89002-24 
-10 214-1337-00 2 . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-11 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-12 ----- ----- CKT BOARD ASSY:SYSTEM PROCESSOR(SEE Al REPL) 
-13 136-0623-00 1 SOCKET,PLUG-IN:40 DIP,LOW PROFILE 73803 CS9002-40 
-14 118-0317-00 6 TERMINAL,PIN: 80009 118-0317-00 
-15 214-1337-00 2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-16 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-17 ----- ----- 1 CKT BD ASSY:DEBUG AND FR PNL I/O(SEE AS REPL) 
-18 118-0317-00 6 TERMINAL,PIN: 80009 118-0317-00 
-19 214-1337-00 2 . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-20 105-0792-00 2 . EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-21 ----- ----- 1 CKT BD ASSY:ASSEMBLER PROCESSOR(SEE AlO REPL) 
-22 136-0623-00 1 SOCKET,PLUG-IN:40 DIP,LOW PROFILE 73803 CS9002-40 
-23 131-1425-00 13 CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 22526 65521-136 
-24 214-1337-00 2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-25 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-26 ----- ----- 1 CKT BD ASSY:SYSTEM MEM(SEE A20A2 REPL) 
-27 118-0317-00 11 TERMINAL,PIN: 80009 ll8-0317-00 
-28 136-0578-00 SKT,PL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE 73803 c S9002-24 
-29 214-1337-00 2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-30 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-31 ----- ----- 1 CKT BOARD ASSY:MOTHER(SEE A35 REPL) 

(ATTACHING PARTS) 
-32 211-0510-00 10 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 83385 OBD 

- - - * - - -
----- ----- CKT BOARD ASSY INCLUDES: 
131-1693-00 9 CONTACT,ELEC:CONN,MALE,BRSTIN PL 27264 02-09-2133 
131-1694-00 3 CONTACT,ELEC:CONN,FEMALE,BRS TIN PL 27264 02-09-1133 
204-0839-00 1 CONN BODY,PLUG:3 CONT,WO/MTGEARS OR TABS 27264 03-09-1033 
204-0838-00 1 CONN BODY,PLUG:9 CONT,W/MTG EARS 27264 03-09-2092 
124-0365-00 TEPu~INAL BOARD:lO CONTACT PLASTIC 80009 124-0365-00 

-33 131-2240-00 20 CONN,RCPT,ELEC:CKT BD,50/lOOCONT 05574 000201-5256 
-34 351-0575-00 40 GUIDE,CKT BD:PLASTIC 80009 351-0575-00 
-35 381-0401-00 3 BAR,CKT BD GUID:ALUMINUM 80009 381-0401-00 

(ATTACHING PARTS) 
-36 211-0511-00 15 SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 83385 OBD 
-37 211-0504-00 6 SCREW,MAC'HINE:6-32 X 0.25 INCH,PNH STL 83385 OBD 

- - - * -
-38 343-0776-00 60 RETAINER,GUIDE:PLASTIC 31514 3000 
-39 381-0401-00 1 BAR,CKT BD GUID:ALUMINUM 80009 381-0401-00 

(ATTACHING PARTS) 
-40 211-05ll-OO 2 SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 83385 OBD 
-41 211-0513-00 2 SCREW,MACHINE:6-32 X 0.625 INCH,PNH STL 83385 OBD 
-42 211-0504-00 2 SCREW,MACHINE:6-32 X 0.25 INCH,PNH STL 83385 OBD 

- - - * - - -
-43 343-0776-00 20 RETAINER,GUIDE:PLASTIC 31514 3000 
-44 361-0945-00 2 SPACER,CHASSIS:0.25 SQ,0.1562 THK,AL 80009 361-0945-00 
-45 343-0 77 5-00 13 CLIP,SPR TNSN: 76381 3484-1000 
-46 386-3794-00 1 PLATE,CONT:LEFT 80009 386-3794-00 

(ATTACHING PARTS) 
-47 211-0510-00 2 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 83385 OBD 
-48 212-0023-00 4 SCREW,MACHINE:S-32 X 0.375 INCH,PNH STL 83385 OBD 

- - - * - - -
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Replaceable Mechanical Parts-8001 /8002A Service 

Fig. & 
Index Tektronix 
No. Part No. 
2-49 386-3795-00 

-50 211-0510-00 
-51 212-0023-00 

-52 386-3798-00 
-53 441-1396-00 
-54 175-2112-02 
-55 175-2116-00 

175-2115-00 
-56 012-0764-00 

012-0764-01 
012-0764-02 
012-0764-03 

14-8 

Serial/Model No. 
Eff Dscont Qty 1 2 3 4 5 Name & Description 

PLATE,CONT:RIGHT 
(ATTACHING PARTS) 

2 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 
4 SCREW,MACHINE:8-32 X 0.375 INCH,PNH STL 

- - - * - - -
1 STIF,CKT BD CG: 
1 CHAS.CONTROLLER:MOTHER BOARD 
1 CA ASSY,SP,ELEC:16,28 AWG,3.0L 
1 CA ASSY,SP,ELEC:26,28 AWG,19.0 L 
1 CA ASSY,SP,ELEC:26,28 AWG,18.0 L 
1 CABLE,INTCON:22.0 L 
1 CABLE,INTCON:22.0 L 
1 CABLE,INTCON:22.0 L 

CABLE,INTCON:22.0 L 

Mfr 
Code Mfr Part Number 

80009 386-3795-00 

83385 OBD 
83385 OBD 

80009 386-3798-00 
80009 441-1396-00 
80009 175-2112-02 
80009 175-2116-00 
80009 175-2115-00 
OOOCR 90014011 
OOOCR 90014011 
OOOCR 90014011 
OOOCR 90014011 
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Fig. & 
Index Tektronix Serial/ Model No. 
No. Part No. Eff Os cont 

3-1 ----- -----
----- -----
----- -----
----- -----

-2 105-0792-00 
-3 214-1337-00 
-4 131-1425-00 B010100 B045289 

----- -----
131-1425-00 B045290 
----- -----
131-1425-00 B010100 B045293 
----- -----
131-1425-00 B045294 
----- -----
131-1425-00 B010100 B045292 
----- -----
131-1425-00 B045293 
----- -----
131-1425-00 B010100 B052436 
----- -----
131-1425-00 B052437 
----- -----

131-1425-00 B010100 B052481 
----- -----
131-1425-00 B052482 
----- -----

Qty 1 2 3 4 5 Name & Description 
CKT BOARD ASSY:HIGH SP MEM PRGM(SEE A25Al 
(STANDARD ONLY) 

REPL) 

2 CKT BOARD ASSY:HIGH SP MEM PRGM(SEE A25Al REPL) 

2 
2 

11 

13 

11 

13 

11 

13 

11 

13 

11 

13 

(OPTION 45 ONLY) 
EACH CKT BOARD ASSY INCLUDES: 
EJECTOR,CKT BD:PLASTIC 
PIN,SPRING:0.10 OD X 0.25 INCH L,STL 
CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 
(8001 ONLY) 
CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 
(8001 ONLY) 
CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 
(8001 OPTION 45 ONLY) 
CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 
(8001 OPTION 45 ONLY) 
CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 
(8001 OPTION 49 ONLY) 
CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 
(8001 OPTION 49 ONLY) 
CONTACT SET,ELE:R ANGLE,0.150 11 L,STR OF 36 
(8002A ONLY) 
CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 
(8002A ONLY) 
CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 
(8002A/45 ONLY) 
CONTACT SET,ELE:R ANGLE,0.150" L1 STR OF 36 
(8002A/45 ONLY) 

Mfr 
Code 

80009 
80009 
22526 

22526 

22526 

22526 

22526 

22526 

22526 

22526 

22526 

22526 

131-1425-00 B010100 B052438 11 
----- -----
131-1425-00 B052439 13 
----- -----

-5 136-0578-00 
-6 136-0597-00 

118-0317-00 XB050300 11 
----- -----
118-0317-00 XB056029 11 
----- -----
118-0317-00 XB056025 11 
----- -----
118-0317-00 XB072742 11 
----- -----
118-0317-00 XB065056 11 
----- -----

~ 118-0317-00 XB064023 ii 6 
----- -----

Mfr Part Number 

105-0792-00 
214-1337-00 
65521-136 

65521-136 

65521-136 

65521-136 

65521-136 

65521-136 Fig. & 
Index Tektronix Serial/Model No. 

65521-136 No. Part No. Eff Dscont 

65521-136 3-1 ----- -----
-2 105-0792-00 

65521-136 -3 214-1337-00 
-4 131-1425-00 

65521-136 -5 136-0578-00 
-6 136-0597-00 
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CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 22526 65521-136 
(8002A/49 ONLY) 
CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 22526 65521-136 
(8002A/49 ONLY) 
SKT,PL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE 73803 c 59002-24 
SOCKET,PLUG-IN:28 CONTACT 71279 703-3783-01-0416 
TERMINAL,PIN: 80009 118-0317-00 
(8001 ONLY) 
TERMINAL, PIN: 80009 118-0317-00 
(8001 OPTION 45 ONLY) 
TER..\fINAL, PIN: 80009 118-0317-00 
(8001 OPTION 49 ONLY) 
TERMINAL, PIN: 80009 118-0317-0U 
(8002A ONLY) 
TERMINAL, PIN: 80009 118-0317-00 
(8002A/45 ONLY) 
TERMINAL, PIN: 80009 118-0317-00 
(8002A/49 ONLY) 

Mfr 
Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

CKT BOARD ASSY:HIGH SPEED MEM(SEE A25A2 REPL) 
2 EJECTOR,CKT BD:PLASTIC 
2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 

11 CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 
SKT,PL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE 
SOCKET,PLUG-IN:28 CONTACT 

80009 105-0792-00 
80009 214-1337-00 
22526 65521-136 
73803 c S9002-24 
71279 703-3783-01-0416 

8001/8002A SERVICE 



Fig. & Fig. & 
Index Tektronix Serial/ Model No. Mfr Index Tektronix Serial/Model No. Mfr 
No. Part No. Eff Os cont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

4 -1 ----- ----- CKT BOARD ASSY:8001 SYSTEM MEMORY(SEE A15 REPL) STANDARD ACCESSORIES 
-2 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-3 214-1337-00 2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 070-2711-00 1 MANUAL, TECH: INSTRUCTION 80009 070-2711-00 
-4 ----- ----- 1 MICROCIRCUIT,LI:VOLTAGE RGTR(SEE Ql030 REPL) 070-2552-00 XB073544 CARD, INFO: 80009 070-2552-00 

(ATTACHING PARTS) 016-0367-00 XB073544 BDR,LOOSE-LEAF:2.0 CAP RING,VINYL COVER 80009 016-036 7-00 
-5 210-0586-00 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 016-0370-00 XB073544 DIV,LOOSE LEAF:l FLEX DISC PKT 80009 016-0370-00 
-6 211-0008-00 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD 062-4598-01 XB073544 B063884 1 SOFTWARE:DISC,8002A EDITOR EDIT VERS 80009 062-4598-01 

- - - * - - - 062-4598-03 B063885 SOFTWARE:DISC,8002A EDITOR EDIT VERS 80009 062-4598-03 
-7 136-0578-00 22 SKT,PL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE 73803 c S9002-24 -1 161-0066-00 1 CABLE ASSY,PWR,:3,18 AWG,115V,98.0 L 80009 161-0066-00 
-8 118-0317-00 11 TERMINAL,PIN: 80009 118-0317-00 
-9 136-0670-00 4 SKT,PL-IN ELEK:MICROCKT,18 PIN,LOW PROFILE 73803 CS9002-18 
-10 131-1343-00 8 TERM. SET,PIN:36-0.525 L X 0.025 SQ 22526 65501-136 
-11 131-0993-00 2 BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
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Pin # 

1-4 

5-8 

9-10 

11-12 

13-14 

15-16 

17 

18 

19 

20 
,., 1 
LI 

22 

23 
24 

25 
26 

27 
28 
29 

30 
31 

32 

33 

34 
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8001 /8002A Service 

Appendix A 

BUS ASSIGNMENTS 

800i /8002A µProcessor Lab Motherboard Bus 

Mnemonic Description 

+5 Vdc 

AUX BUS 

GND 

+12 Vdc 

-12 Vdc 

GND 

A0 

A1 

A2 

A3 
II.A 
/-\'+ 

A5 
A6 

A7 

AB 
A9 
A10 
A11 

A12 

A13 
A14 

A15 

CMEM 

RAM INH 

Primary TIL power supply. 

Undesignated power bus lines. 

Common ground with bus pins 15-16 and 97-100. 

+12 volt power supply. 

-12 volt power supply. 

Common ground with pins 9-10 and 97-100. 

Least significant bus address line. 

Bus address Ii ne. 

Bus address Ii ne. 
Bus address line. 

Bus address iine. 

Bus address line. 
Bus address line. 

Bus address Ii ne. 
Bus address Ii ne. 

Bus address line. 
Bus address Ii ne. 
Bus address line. 

Bus address Ii ne. 

Bus address line. 
Bus address line. 

Most significant bus address line. 

Bank switch command. When high, allows System 

Processor to address Program Memory. 

Allows any module to override a RAM address and control 

data bus. 

A-1 
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Appendix A-8001 /8002A Service 

8001 /8002A µProcessor Lab Motherboard Bus (cont} 

Pin # Mnemonic 

35 WO ACCESS 

36 00 

37 01 
38 02 
39 03 
40 04 
41 05 
42 06 
43 07 
44 08 
45 09 
46 010 
47 011 
48 012 
49 013 
50 014 
51 015 

52 M/10 

53 

54 OPREQ 

55 R/W 

56 HOLD 

57 JMPCMD 

58 RUN 

59 RESET 

A-2 

Description 

Enables data on 16 bits of the data bus when used in con­

junction with a 16-bit emulator. 

Least significant data bus line. 

Data bus line. 

Data bus line. 

Data bus line. 

Data bus Ii ne. 

Data bus line. 

Data bus line. 

Data bus line. 

Data bus line. 

Data bus line. 

Data bus line. 

Data bus line. 

Data bus line. 

Data bus line. 

Data bus Ii ne. 

Most significant data bus line. 

Indicates whether the active emulator is addressing 

memory (low) or 1/0 (high). 

Indicates that data on the data bus is valid for a write 

command. 

Indicates when a bus operation is in progress. 

Read/Write control line. Signifies a Read or Write 

operation to memory and 1/0. 

HOLD request to active emulator. Used by memory and 1/0. 

!ssued by the Debug and Front Pane! !/O module to initiate 

a forced emulator processor jump. 

Indicates that the active emulator processor module is in 

the RUN state. 

Initializes all µProcessor Lab logic. RESET 

indicates both power-on reset and Front Panel reset. 
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Appendix A-8001 /8002A Service 

8001 /8002A µProcessor Lab Motherboard Bus (cont} 

Pin # Mnemonic 

60 JMP ACK 

61 INT ACK 

Description 

A response from the emulator processor to the Debug and 

Front Panel 1/0 module to enable a jump address onto 

the system address bus. 

Issued by the System Processor in response to an interrupt 

request. 

At this point, the µProcessor Lab bus is divided into two halves: system and program. The 

mnemonic for the system side is given for each pin with the mnemonic for the program side 

directly below in parentheses. The description of the program side will also be given in 

parentheses. 

62 INT 0 Interrupt Level 0 

(Forced Int) (Forced Interrupt from the Debug and Front Panel 1/0 

module to the emulator processor.) 

63 MST INT 1 Interrupt Level 1 

(Not Used) (Not used on the program side.) 

64 INT 2 Interrupt Level 2 

(Not Used) (Not used on the program side.) 

65 INT 3 Interrupt Level 3 

(Not Used) (Not used on the program side,) 

66 INT4 Interrupt Level 4 

(Not Used) (Not used on the program side.) 

67 INT 5 Interrupt Level 5 

(Not Used) (Not used on the program side.) 

68 INT 6 Interrupt Level 6 

(Not Used) (Not used on the program side.) 

REV A OCT 1979 A-3 
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Appendix A-8001 /8002A Seivice 

8001 /8002A µPiOcessor lab Motherboard Bus (cont} 

A-4 

Pin# Mnemonic 

69 INT 7 

70 

71 

72 

73 

74 

75 

76 

-,-, 
I I 

(Not Used) 

INT 8 

(Not Used) 

INT 29 

(Debug Int) 

INT 30 

(Debug Int) 

INT 31 

(Debug Int) 

INT 12 

(UPAUSE) 

INT 13 

(SLV OPREQ) 

(SLV RST) 

INT 15 

(SLV PAUSE) 

Description 

Interrupt Level 7 

(Not used on the program side.) 

Interrupt Level 8 

(Not used on the program side.) 

Interrupt Level 29 

(Debug interrupt produced by the RTPA.) 

Interrupt Level 30 

(Debug interrupt produced by the RTPA. 

Interrupt Level 31 

(Not Used) 

Interrupt Level 12 

(Generated by the emulator processor module.) 

Interrupt Level 13 

(Used by the Debug and Front Panel 1/0 module and the 

RTPA.) 

Interrupt Level 14 

(Used by the Debug and Front Panel 1/0 module to reset 

the emulator processor.) 

Interrupt Level 15 

(Issued by the Debug and Front Panel 1/0 module to 

the emulator processor.) 
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p· .. . m ff 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 
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Appendix A-8001 /8002A Service 

8001 /8002A µProcessor Lab Motherboard Bus (cont) 

Mnemonic 

MST PSE 

(RFSH NW) 

DBGINT 

(SLV INOP) 

DBG VEN 

(SWAP) 

MST INTO 

(Spare) 

FETCH 

PAUSE 

MAST RUN 

SENSE 

FLAG 

F.P. HOLD 

MST INTACK 

Description 

Indicates the System Processor is paused with its 

data, control, and address lines tri-stated. 

{Issued by the emuiator processor moduie to refresh 

Program Memory.) 

Line from the Debug and Front Panel 1/0 module to 

the System Processor module to request an interrupt. 

(Issued by the RTPA to reset active lines on the 

emulator processor.) 

Debug Vector Enable from the System Processor acknow­

ledging the Debug interrupt and enabling the Debug 

interrupt vector. 

(Used only by the 9900 Emulator Processor to swap 

addresses in Program Memory.) 

Master Interrupted line from the System Processor to 

Debug and Front Panle 1/0 module. This line causes 

the emulator processor to be paused and the System 

Processor to run. 

(Spare line on the program side.) 

FETCH line from the active emulator processor, 

signifying an instruction fetch. 

Causes all processors to go to an inactive state 

with control, address, and data lines tri-stated. 

Indicates that the System Processor is running. 

Not used in the 8001 /8002A µProcessor Labs. 

Not used in the 8001 /8002A µProcessor Labs. 

Front Panel Hold request to System Processor, 

indicating a breakpoint or single-step operation. 

Master Interrupt Acknowledge. 

A-5 
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Appendix A-8001 /8002A Service 

8001 /8002A µProcessor Lab Motherboard Bus (cont) 

Pin # Mnemonic Description 

89 MST INT 3 Master Interrupt 3. 

90 Spare Spare on the system side. 

(UMAP) (Issued by the System Communications module, 

indicating prototype memory mapping.) 

91 Spare 

92 Spare 

93 SLV CLK Clock output from the active emulator processor. 

94 1/0 CLK 38.4 kHz clock from the System Processor. 

95 2650 CLK 10 MHz clock from the System Processor. 

96 SYS CLK 10 MHz clock from the System Processor. 

97 GND Ground. 

98 GND Ground. 

99 GND Ground. 

100 GND Ground. 
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Appendix B 

D ECI MAL-HEXADECIMAL-Bl NARY 
EQUIVALENTS 0-25510 

r l Hexa-l Binary l l Hexa-l Binary 
Deci- deci- 8-bit Deci- deci- 8-bit 

I . I . I I . I . I 

I 
I 

I 

I 
I 

ma1 ma1 Code 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4B 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5B 
59 
60 
61 
62 
63 

I 

r l 
r 
I 

i 
I 
I 

00 0000 0000 
01 0000 0001 
02 0000 0010 
03 0000 0011 
04 0000 0100 
05 0000 0101 
06 0000 0110 
07 0000 0111 
08 0000 1000 
09 0000 1001 
OA 0000 1010 I OB I 0000 1011 
DC 0000 1100 
OD 0000 1101 
OE 00001110 
OF 00001111 
10 0001 0000 
11 0001 0001 
12 0001 0010 
u 0001 0011 
14 0001 0100 
15 I 0001 0101 I 
16 10001 0110 
17 '0001 0111 

j 0001 1000 I 18 
19 10001 1001 l 
1A 0001 1010 
1B I 0001 1011 I 
1C 0001 1100 
1D 0001 1101 
1E 0001 1110 
1F 0001 1111 
20 0010 0000 ..... 0010 0001 C.I 

22 0010 0010 
23 0010 0011 
24 0010 0100 
25 0010 0101 
26 0010 0110 
27 0010 0111 
2B I 0010 1000 I 29 0010 1001 
2A I 0010 1010 
28 00101011 
2C 0010 1100 
20 0010 1101 
2E 00101110 
2F 0010 1111 
30 0011 0000 
31 0011 0001 
32 0011 0010 
33 0011 0011 
34 0011 0100 
35 0011 0101 
36 0011 0110 
37 0011 0111 
38 0011 1000 
39 0011 1001 
3A 0011 1010 
38 0011 1011 
3C 0011 1100 
30 0011 1101 
3E 0011 1110 
3F 0011 1111 

mal mal Code 

64 
65 
66 
67 
68 
69· 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
B6 
B7 

I 

I 

88 t 
B9 r 
90 
91 
92 
93 
94 
95 
96 
,...~ 

::JI 

98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 

40 0100 0000 
41 0100 0001 
42 0100 0010 
43 0100 0011 
44 0100 0100 
45 0100 0101 
46 0100 0110 
47 0100 0111 
48 0100 1000 
49 0100 1001 
4A 0100 1010 
4B 0100 1011 
4C 0100 1100 
40 0100 1101 
4E 0100 1110 
4F 0100 1111 
50 0101 0000 
51 I 0101 0001 
52 0101 0010 
53 i 0101 0011 
54 I 0101 0100 
55 I 0101 0101 
56 I 0101 0110 
57 ; 0101 0111 
58 i 0101 1000 
59 I 0101 1001 
5A I 0101 1010 
5B 0101 1011 
5C 0101 1100 
50 0101 1101 
5E 0101 1110 
5F 0101 1111 
60 0110 0000 
61 Oi iO OOOi 
62 0110 0010 
63 0110 0011 
64 0110 0100 
65 01100101 
66 0110 0110 
67 0110 0111 
68 0110 1000 
69 0110 1001 
6A 0110 1010 
6B 0110 1011 
6C 0110 1100 
60 0110 1101 
6E 0110 1110 
6F 0110 1111 
70 0111 0000 
71 0111 0001 
72 0111 0010 
73 0111 0011 
74 0111 0100 
75 > 0111 0101 
76 0111 0110 
77 0111 0111 
7B 0111 1000 
79 0111 1001 
7A 0111 1010 
7B 0111 1011 
7C 0111 1100 
7D 0111 1101 
7E 0111 1110 
7F 0111 1111 

l l Hexa-1 Binary 
Deci- deci- 8-bit 

I . I . I 
mat mat Code 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
1BO 
1 B1 
1B2 
1B3 
184 
185 
1B6 
1B7 
188 
189 
190 
191 

I 

I 
I 

80 1000 0000 
81 1000 0001 
82 1000 0010 
83 1000 0011 
84 1000 0100 
85 1000 0101 
86 10000110 
87 1000 0111 
88 1000 1000 
89 1000 1001 
BA 1000 1010 
8B 1000 1011 
BC 1000 1100 
80 1000 1101 
8E 1000 1110 
8F 1000 1111 
90 1001 0000 
91 1001 0001 
92 1001 0010 
93 1001 0011 
94 1001 0100 
95 I 1001 0101 
96 11001 0110 
97 ' 1001 0111 

J 1001 1000 I 98 
99 11001 1001 l 
9A 1001 1010 I 
9B 1001 1011 
9C 1001 1100 . 
90 1001 1101 
9E 1001 1110 
9F 1001 1111 
AO 1010 0000 
Ai 1010 0001 
A2 1010 0010 
A3 1010 0011 
A4 1010 0100 
A5 1010 0101 
A6 10100110 
A7 J_O.J.O OtU 
AB 11010 1000 
A9 1010 1001 
AA 11010 1010 
AB 1010 1011 I AC 1010 1100 
AD 1010 1101 
AE 1010 1110 
AF 1010 1111 
BO 1011 0000 
81 1011 0001 
B2 1011 0010 
B3 1011 0011 
B4 1011 0100 
85 1011 0101 
B6 1011 0110 
B7 1011 0111 
BB 1011 1000 
B9 1011 1001 
BA 1011 1010 
BB 1011 1011 
BC 1011 1100 
BD 1011 1101 
BE 1011 1110 
BF 1011 1111 

Deci-
mal 

192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 I 203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 I 
214 
215 
216 I 
211 r 
21s I 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 

Hexa-l Binary 
deci-

1 
8-bit 

mal Code 

co 1100 0000 
C1 1100 0001 
C2 11000010 
C3 1100 0011 
C4 1100 0100 
C5 1100 0101 
C6 1100 0110 
C7 1100 0111 
ca 1100 1000 
C9 1100 1001 
CA 11100 1010 
CB 11001011 
cc 11001100 
CD 1100 1101 
CE 1100 1110 
CF 11001111 
DO 1101 0000 
01 11101 0001 
02 1101 0010 
03 i 1101 0011 
04 l 1101 0100 
05 I 1101 0101 
06 I 1101 0110 
07 '1101 0111 

I 1101 1000 DB 
09 11101 1001 
DA 1101 1010 
DB 1101 1011 
DC 1101 1100 
DD 11011101 
DE 11011110 
OF 11011111 
EO 1110 0000 
El 1110 0001 
E2 1110 0010 
E3 1110 0011 
E4 1110 0100 
E5 1110 0101 
E6 11100110 
E7 111.0 0111 
EB 11101000 
E9 1110 1001 
EA 111101010 
EB 1110 1011 
EC 1110 1100 
ED 11101101 
EE 1110 1110 
EF 1110 1111 
FO 1111 0000 
F1 1111 0001 
F2 1111 0010 
F3 1111 0011 
F4 1111 0100 
F5 ' 1111 0101 
F6 1111 0110 
F7 1111 0111 
F8 1111 1000 
F9 1111 1001 
FA 1111 1010 
FB 1111 1011 
FC 1111 1100 
FD 1111 1101 
FE 1111 1110 
FF 1111 1111 

l 
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Appendix C 

INTERRUPT VECTORS 

Vector 
Priority Address Function 

0 0000 Reset 
0002 System Memory Parity Error 

2 0004 NA 

3 0006 Program Memory Parity Error 

4 0008 Console In 

5 OOOA Console Out 

6 oooc System Communications 1 

7 OOOE System Communications 2 

8 0010 System Communications 3 

9 0012 Timer 

10 0014 NA 

11 0016 Flexible Disc 

12 0018 NA 

13 001A PROM Programmer 1 

14 001C PROM Programmer 2 

15 001E NA 
16 0020 Emuiator SVC i 
17 0022 Emulator SVC 2 

18 0024 Emulator SVC 3 

19 0026 Emulator SVC 4 

20 0028 Emulator SVC 5 

21 002A Emulator SVC 6 

22 002C Emulator SVC 7 

23 002E Emulator SVC 8 
24 0030 Breakpoint 1 

25 0032 Breakpoint 2 

26 0034 Single Cycle 

27 0036 Emulator Halted 

28 0038 Diagnostic Interrupt 

29 003A Real-Time Prototype Analyzer ( RTPA) 

30 003C Debug Interrupt 30 

31 003E Debug Interrupt 31 

NA = Not Assigned 
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Appendix D 

MODULE TEST POINTS 

System Processor 

TP1 HOLD U3090-4 

TP2 PAUSE U4170-8 

TP3 INT ACK U3040-10 

TP4 RUN U3040-8 

TP5 U5140-1, 9, 10, 15 

TP6 +5.2 v U5140-11 

16K Dynamic RAM 

TP1 WE U1130-2 

TP2 PARITY INT U2110-9 

TP3 RD STR U2140-10 

TP4 CE U2150-6 

TP5 U1160-3 

TP6 HOLD U2150-7 

TP7 PROM ACCESS U3170-6 

TP8 REF REQ U3160-6 

TP9 REF OP U2170-5 

TP10 MOD ADDR U5150-3, 8, 11; U5170-4, 6, 8 

TP11 GND 

Systems Communications Module 
No test points. 
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Debug and Front Panel 1/0 

TP1 SPRTEN U1160-3 

TP2 U5100-6 

TP3 OPREQ U5080-5 

TP4 BP1 (Breakpoint 1) U4100-3 

TP5 BP2 (Breakpoint 2) U4100-6 

TP6 GND 

8001 System Memory 

TP1 PATCH ROM U2010-8 

TP2 BK SW ROM U1020-12 

TP3 2K RAM U2120-13 

TP4 HOLD U2030-3 

TP5 6K ROM U2030-11 

TP6 U4020-20 

TO 7 !NT 1 U1040-7 11 I 

TP8 R/W U5110-8 

TP9 WRP '141"\f"\I"\ "'"" U IUOU-1 I 

TP10 BD SEL U5090-4 
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Appendix 0-8001 /8002A Service 

High-Speed Memory 
TP1 GND 

TP2 RAS1 U3170-9 

TP3 RAS2 U3160-5 

TP4 CAS1 U3120-6 

TP5 LATCH U4170-6 

TP6 SELECT U4150-6 

TP7 REF OP U3160-9 

TP8 REF CLK U5150-4 

TP9 OPREQ U7170-12 

-----·---
TP10 WRT EN U7180-6 

TP11 HOLD U3180-10 
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Assembler Processor 
TP1 GND 

t 

TP2 zao RUN U4100-8 

TP3 UPE7 U3030-9 

TP4 zao RESET U4080-10 

TP5 U4090-6 

TP6 FETCH U5080-6 

TP7 RUN U5060-9 

TP8 ZBO OPREQ U3080-8 

TP9 ACTIVE U5090-9 

TP10 WAIT U3100-6 

TP11 FP HOLD U5100-4 

TP12 BUS RQ U3100-10 

TP13 SLV PAUSE U5100-8 
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Appendix E 

1/0 DEVICE ADDRESS ASSIGNMENTS 

SYSTEM PROCESSOR 1/0 ADDRESS ASSIGNMENTS 

! Device ! Read/Write 
I I 

Address l Function Device 
I 

A0 R/W JF8/3870 Emulator Processor 
I 

A1 R/W 11802 Emulator Processor 

A2 R/W 8048 Emulator Processor 

A3 R/W j6500/1 Emulator Processor 
I 
i 

80 R/W 12704/2708 PROM Programmer low order address port 
i 
I 

81 R/W 12704/2708 PROM Programmer control and status port 

82 R/W 2704/2708 PROM Programmer data port 

C0 w !Real Time Prototype Analyzer counter increment 

C1 w JReal Time Prototype Analyzer trace transaction control 

I 
C1 R 1Real Time Prototype Analyzer trace data 

C2 w Real Ti me Prototype Analyzer breakpoint mode control I . . - -

C2 R [Real Time Prototype Analyzer status 

I 

C3 w !Real Time Prototype Analyzer breakpoint and counter modes 
I 

C3 R 
I 
!Real Time Prototype Analyzer delay, pass, count 

C4 w IReal Time Prototype Analyzer event data and masks 

C4 R /Real Time Prototype Analyzer pass counter, last, low order 
I 

C5 w :Real Time Prototype Analyzer delay, pass, count load 

I 

C5 R !Real Time Prototype Analyzer pass counter, last, high order 
! 

C6 w !Real Time Prototype Analyzer C0, C4, C5 subaddress 
I 

C6 R IReal Time Prototype Analyzer pass counter, next, low order 
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SYSTEM PROCESSOR 1/0 ADDRESS ASSIGNMENTS (cont) 

Device Read/Write 
Address Function Device 

C7 w Real Time Prototype Analyzer event requirements 

C7 R Real Time Prototype Analyzer pass counter, next, high order 

C9 R/W System Communications Board port #3 receive data (memory map) 

CA R/W System Communications Board port #1 data 

CB R/W System Communications Board port #1 control 

cc R/W System Communications Board port #2 data 

CD R/W System Communications Board port #2 control 

CE R/W System Communications Board port #3 transmit data 

CF R/W System Communications Board port #3 control 

I 

DD R/W j 1102A PROM Programmer low order address port 

DE R/W I 1702A PROM Programmer control and status port 
I 

DF R/W I 1702A PROM Programmer data port 

E1 R/W 8080 Emulator Processor 

E2 R/W 6800/6802 Emulator Processor 

E3 R/W 

1::::~1.~.~~~=~~~~~~-CA D /\A/ 
L...""r I at V V v.JVV L...lllUIOLVI I IV\Jvi:>i:>VI 

E5 R/W 8085 Emulator Processor 

E7 w Assembler Processor 

E8 R/W I Console data port 

E9 R/W I Console control port 

EA R/W I Flexible Disc control port 

EB R/W I Flexible Disc data port 
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SYSTEM PROCESSOR 1/0 ADDRESS ASSIGNMENTS (cont} 

Device Read/Write 
Address Function Device 

EC w Internal Timing Logic control port 

ED w System Memory protect port 

EE w Program Memory control port 

I 
F8 w ~rant Panel control port 

I -

F9 w ~ront Panel command port 

FA R/W Uump Address low order byte 

FB R/W Jump Address high order byte 

FC w 
1

Breakpoint Register 1 low order byte 

FC R Program Count Register 1 low order byte 

FD w Breakpoint Register 1 high order byte 

FD R !Program Count Register 1 high order byte 
I 
I 
I 

FE w ;Breakpoint Register 2 low order byte 
! 
I 

FE R !Program Count Register 2 low order byte 

FF w Breakpoint Register 2 high order byte 

FF R !Program Count Register 2 high order byte 
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