
IMSAI MANUFACTURING CORPORATION

August 29,1977

CONGRATULATIONS! Enclosed is your IMSAI 8048 Control Computer 
kit. In response to requests from many of you, we are sending 
the basic kit to you at this time so that you may begin your 
assembly work. We sincerely apologize for the delay in shipping 
this new product to you. We were proud to announce the 8048 
computer last spring, only days after our major integrated 
circuit supplier announced the availability of the chips it uses. 
Subsequently, that supplier experienced difficulties producing 
these new chips; delivery to you therefore, has been delayed.
The supplier has now demonstrated to us an ability to produce 
the new chips used on the 8048 Control Computer. These will be 
delivered to you separately within a few days.

Again, thank you for your patience throughout this delay. We 
know you will enjoy your new IMSAI 8048 Control Computer.

IMSAI MANUFACTURING CORPORATION

Wesley T. Deffn 
General Manager

WTU:mm

8048 CONTROL COMPUTER ROM

The following parts are back ordered on your IMSAI 8048 Control 
Computer ROM kit. These parts will be shipped to you separately, 
not later than September 14,1977.

1. I.C. 8035 1 each

2. I.C. 8243 1 each

3. I.C. 8279 1 each

4. Crystal3.579544 MgHz 1 each

5. I.C. 2716HTP Prog Imp 48 1 each

14860 WICKS BLVD., SAN LEANDRO, CALIFORNIA 94577 
(415) 483-2093 • TWX 910-366-7287



濤

(\/
19b ( ) Install the eight 2102 IC1s in the sockets at the

indicated locations.

( ) U26 ( > U30
( ) U27 ( > U31
( ) U28 ( ) U32
( ) U29 ( ) U33

19c
Ci// If the Expander Module Kit is used, install the 

other eight 2102 IC's at the indicated locations.

()U18 

()U19 
()U20 
()U21

()U22 

()U23 
()U24 
()U25

3) In the Assembly Instructions Step 40 (page 111-4 and 5), 

install and solder ALL 23 •luF CAPACITORS. All twenty- 

three should be installed whether or not the Expander Module 
Kit is to be used.

8048CC 

Errata 
ECO 77-0108 

9/21/77

ERRATA

To ensure the proper functioning of your kit, please note the 

following changes in your documentation.

1) On page エ-7, item 5, U18-U25 should be U26-U33,

2) In the Assembly Instructions Step 19 (page 1エエ-3), disregard 
the present instruction and insert the following:

19a () Install and solder the sixteen 16-pin sockets at the 
indicated locations.
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8048CC 
Errata 
ECO 77-0095 
8/23/77

ERRATA

Note that the capacitor at location C9 should be .luF, not .47uFf 
and should be installed along with the other .liiF capacitors in Step 

40. However/ if you have a high frequency response tape recorder, 
the .47uF capacitor should be used. Consequently, Step 44 should 
be disregarded unless the above condition exists.



July 28,1977

ERRATA NOTICE FOR 8048CC EC077-0091 and 0088

The following changes to the assembly instructions are 
necessary: ノ
Step .4^0:
The crystal should be positioned flat with the %’▼ square of 
sticlcy foam tar)e sandwiched between the board and the crystal.(つStep 於：^
A nylon 6-32 nut should be used on the screw in the middle of 
the top edge of the board. This prevents shorting to two traces 
on the back o£ the board.



July 28,1977

ERRATA NOTICE FOR 8048CC EC077-0087

The following changes to the assembly instructions are necessary:

Step
A substitution has been made in this unit. In stead of an 8048 or 
8748 I,C., insert an 8035 in location U6. Next, insert a 2716 or 
4748 I.C. in location Ull,depending on whether you have purchased 
an EPROM or ROM version.

Note that the monitor program occupies only the first kilobyte of
the 2716. I£ you have access to a programmer, the second half may be
programmed with user programs. However, note that if you want to
change these programs after they have been stored in the 2716 you will 
have to erase the EPROM. Therefore, make sure you save the first
kilobyte (the monitor) before erasing the chip and reprogram the 2716
with the monitor.

_ _



8048CC EROM 
Parts List

PARTS LIST

ITEM
IMSAI
PART # QUANTITY DESCRIPTION/IDENTIFICATION MARKS

Solder 15-0000001 15'

Screw 20-1102001 3 2-56x3/16" Phillips Pan Head Machine

Screw 20-3716002 8 6-32x3/4" Allen Head, Black Oxide Machine

Nut 21-3120001 8 6-32 CAD Hex

Spacer 21-3600004 8 SSx^1' Long Nylon

Housing 23-0500005 1 3 Pin, Single Row, Connector Housing
AMP 87499-5

Housing 23-0500006 3 26 Pin, Double Row, Connector Housing
AMP 2-87456-2

Housing 23-0500007 1 6 Pin, Double Row, Connector Housing
AMP 87456-2

Switch 26-1200003 1 Right Angle Mount, Slide SPOT
C & K 1101M2A

Relay 26-5100001 5 Minimum 5 Amp SPOT
American Zettler A2-535-16-2

Key 27-0000001 1 5/64" Allen Key (used for kit ass'y only)

Foot 28-0400002 5 Rubber Foot, 3M #5003

Resistor 30-2470362 S 47 Ohm, h Watt, 5% Carbon Film 
(yellow, violet, black)

Resistor 30-3470362 6 470 Ohm, % Watt, 5% Carbon Film 

(yellow, violet, brown)

Resistor 30-3620362 1 620 Ohm, h Watt, 5% Carbon Film 
(blue, red, brown)

Resistor 30-4100362 14 IK Ohm, he Watt, 5% Carbon Film 
(brown, black, red)

Resistor 30-4220362 1 2.2K Ohm, h Watt, 5% Carbon Film 
(red, red, red)

Resistor 30-4330362 1 3_3K Ohm, % Watt, 5% Carbon Film
(orange, orange, red)

111-13



8048CC EROM 
Parts List

ITEM
IMSAI
PART # QUANTITY DESCRIPTION/IDENTIFYING MARKS

Resistor 30-4470362 3 4.7K Ohm, h Watt, 5% Carbon Film 

(yellow, violet, red)

Resistor 30-5100362 1 10K Ohm, h Watt, 5% Carbon 

(brown, black, orange)
Film

Resistor 30-5220362 3 22K Ohm, h Watt, 5% Carbon 
(red, red, orange)

Film

Resistor 30-5330362 1 33K Ohmf h Watt, 5% Carbon 

(orange, orange, orange)
Film

Resistor 30-5470362 1 47K Ohm, h Watt, 5% Carbon 

(yellow, violet, orange)
Film

Resistor 30-7100362 1 1 Meg Ohm, h Watt, 5% Carbon Film 

(brown, black, green)

Capacitor 32-0220020 2 20pF, Min. 50V, Disk Ceramic

Capacitor 32-0239010 1 39pF, Min. 10V, Disk Ceramic

Capacitor 32-0347010 1 470pF Disk Ceramic

Capacitor 32-2001010 1 .OluF Disk Ceramic

Capacitor 32-2010010 14 0.luF Disk Ceramic

Capacitor 32-2047010 1 .47uF, 30V Ceramic ..

Capacitor 32-2122070 1. 2.2uF,16V Tantalum

Capacitor 32-2233070 :•1 33xiF Tantalum

Diode 35-IOO0667 *■ “2 ：，；1114002 : ’し ....

Diode 35-1000012 - 8
w- - - - - - - - -  ■■■画■ ふ

L1N4148 ' ， v

Transistor ミ35-2000002 V2 ■2N3904

Transistor \35-2000003 5 •' 2N3906 二... ■■

Crystal 35-5000005 1
<r •*- •

6 MHz, HC-18 Case, Series,
、Fundamental .02%

AT, Mod

Header 23-0400020 1 6 Pin Right Angle, AP922585-06

.マ•‘i*〆

,；t:

1エ1轉14



8048CC EHDM 

Parts List 
Change Page

ITEM
IMSAX
PART #

Crystal 35-5000006

Header 23-0400020

Header 23-0400021

Header 23-0400022

IC Socket 23-0800002

IC Socket 23-0800004

Pin 23-0900019

Pin 23-0900020

4N25 36-0042501

4N33 36-0043301

3082 36-0308201

3130 36-0313001

74LS04 36-0740402

74LS08 35-0740802

74LS10 36-0741002

74LS27 36-0742702

74LS30 36-0743002

74LS32 36-0743202

74LS42 36-0744202

7445 36-0744501

74LS126 36-7412602

QUANTITY DESCRIPTION/IDENTIFYING MARKS 

1 3.579545 MHz

1 6 Pin Right: Angle, AP922585-06

1 3 Pin Right Anglef AP92983-01-03

3 26 Pin Right Angle, AP922585-26

2 24 Pin, Solder Tail, Low Profile

2 40 "Bin, Solder Tail, Low Profile

12 Wire Cciinp Receptacle, AMP l-QTSOS-^S
(only 9 required)

90 Wire Crimp Heceptiacle, AMP 86-016-3
(only 78 required)

1 Opto Isolator/4N2S

1 Optoエsolator/4N33

1 Transistor Array/CA3082

1 OP AMP/CA3130S

2 Hex Inverter (Low Power Scfaottky)/ 

DM74LS04N

1 Quad 2 Input AND (LPS)/N74LS08A

1 Triple 3 Input HAND (LPS)/DM74LS10N

1 Triple 3 Input NOR (LPS)/SN74LS27N

1 8 Input NAND (LPS)/SN74LS30N

1 Quad 2 Input OR (LPS)/SN74LS32N

1 4 Line to10 Line Decoder (LPS)

1 BCD to Decimal Decoder-Driver, Open 

Collector
.r；- •ぐ' - 、

2 Quad Buffer, Three-State Output (LPS)/ 

SN74LS126N

エエエー15



3048CC ESDM 

ParHs List

ITEM
IMSAI
PART * QUANTITY DESCHIPTION/IDENTIFYING MASKS

74LS174 36-7417402 2 Hex D-Type Flip Plop With Clear (LPS)/ 

9LS/74LS174

2102 36-0210201 8 2102 FDC/D2102AL-4

3243 36-0824301 1 /D8243

8279 36«-082790i 1 /D8279

PROM PAK 88-0000040 i 8048CC EBOM PAK 1
(Alt: 91-1700013 8048CC ESOM PAiC 2)

Strip 23-0900021 1 Multi-Position Right Angle IntierconnecH 

Coxmecrtor/ AMP 5244-71-5

Display 60-0000008 i 9 Digit Calculator, NSA 1298

PC Board 92-0000032 1 IMSAI 3043 Rev.1

Keypad 93-0130001 i Standard 12 Key, Cent^ralab
2SMD2M00Q75007

Keypad 93-0130002 i 12 Key, Centralab 2SMD2M00Q75008

Panel 93-0150003 1 Plexiglass Panel Rev. Bf 8048 Control 

Con^uter

111-16



PS-3A 

Parts List

PARTS LIST

ITEM
IMSAI
PART # QUANTITY DESCRIPTION

Solder 15-0000001 5*

Wire 22-1020004

•

36" 20 Gauge, Stranded, Insulated,
Gray Insulation, Alpha 1949

Line Cord 22-600〇001 1 Belden 17239

Housing 23-0500005 1 3 Pin Connector Housing, Single Row 
AMP 87499-5

Pin 23-0900019 3 Wire Crimp Receptacle, AMP 1-87390-3 
(only 2 required)

Power Supply 60-0000007 1 +5 Volts, 3.0 Amps, Case Size A,
ACDC Electronics Model No. EC5N3

Documenta- 81-0000042 1 PS-3A Package
tion

XIX-17
v.



8048CC ROM 

Parts List
91-1200054 Kit or 91—0200054 Assembled

This package contains:

iMSAI
QUANTITY PART #

15-0000001
20-1102001
20- 3716002
21- 3120001 
21-3120002 
21-3600004 
23-0500005

23-0500006

23-0500007

26-1200003

26- 5100001

27- 0000001
28- 0400002 
28-0600003 
30-2470362

30-3220362

30-3470362

30-3620362

30-4100362

30-4220362

30-4330362

30-4470362

30-5100362

30-5220362

30-5330362

30-5470362

30-7100362

32-0220020
32-0239010
32-0347010
32-2001010
32-2010010
32-2047010

Vi

ノ3

/3

x/1

；
i

DESCRIPTェON 

Solder
2- 56x3/16" Phillips Pan Head Machine Screw
6-32x3/4" Button Head, Allen Head, Black Oxide Machine Screw 

6-32 CAD Hex Nut 
6-32 Nylon Hex Nut

Long Nylon Spacer 
3 Pin, Single Row, Connector Housing 
AMP 87499-5
26 Pin, Double Row# Connector Housing 
AMP 2-87456-2 一

6 Pin, Double Row, Connector Housing 
AMP 87456-2
Right Angle Mount, Slide SPOT Switch
C & K 1101M2A
Minimum 5 Amp, SPDT Relay
American Zettler AZ-535-16-2
5/64" Allen Key (used for kit ass'y only)
Rubber Feet, 3M #5003
Foam Tape, Double Side Sticky,l/16xhxhlt 
47 Ohm， k Watt, 5% Carbon Film Resistor 

(yellow, violet f black)
220 Ohm, k Watt, 5% Carbon Film Resistor 
(red, red, brown)
470 Ohm, h Watt, 5% Carbon Film Resistor

620 Ohm, k Watt, 5% Carbon Film Resistor 
(blue, red, brown)
IK Ohmf k Watt, 5% Carbon Film Resistor 
(brwon, black f red)
2.2K Ohm, h Watt, 5% Carbon Film Resistor 
(red, red, red)
3- 3K Ohmf h Watt, 5% Carbon Film Resistor 
(orange, orange、 red)
4.7K Ohm， h Watt, 5% Carbon Film Resistor 
(yellow, violet, red)
10K Ohm, h Watt, 5% Carbon Film Resistor 

(brown, blacky—orange)
22K Ohm, h Watt, 5% Carbon Film Resistor 

red-r orange)
33K Ohmf h Watt, 5% Carbon Film Resistor 

(orange, orange, orange)
47K Ohm, h Watt, 5% Carbon Film Resistor 
(yellow ,^z±aletv—orange)
1 Meg Ohm, h Watt, 5% Carbon Film Resistor 
(brown, blackf green)
20pF/ Min. 50V, Disk Ceramic Capacitor 
39pFf Min. 10Vf Disk Ceramic Capacitor 
47opF/ Disk Ceramic Capacitor 

.OluF Disk Ceramic Capacitor 

0.luF Disk Ceramic Capacitor 
.47uF, 30V Disk Ceramic Capacitor 

(over)



IMSAI
pUANTITY PART #

\/30

v^i

32-2122070
32-2233070
35-1000007
35-1000012
35-2000002
35-2000003
35- 5000006 
23-0400020 

23-0400021 
23-0400022 
23-0800002 
23-0800004 

23-0900019

23-0900020

36- 0042501 
36-0043301 
36-0308201 
36-0313001 
36-0740402 
36-0740802 
36-0741002 

36-0742702 
36-0743002 

36-0?43202 
36-0744202 

36-0744501 
36-7412602 
36-7417402 
36-0210201 
36-0803501 
36-0824301 
36-0827901 

88-0000051 
23-0900021

60-0000008
92- 0000052
93- 0150001 
93-0150002 
93-0150003

DESCRIPTION

2.2uFf 16V Tantalum Capacitor
33uF Tantalum Capacitor
IN4002 Diode
IN4148 Diode
2N3904 Transistor
2N3906 Transistor
3.579545 MHz Crystal, Parallel Resonant 
6 Pin Right Angle Header, AP922585-06 
3 Pin Right Angle Header, AP929983-01-03 
26 Pin Right Angle Header, AP922585-26 
24 Pin, Solder Tail, Low Profile IC Socket 
40 Pin, Solder Tail, Low Profile IC Socket 
Pin, Wire Crimp Receptacle, AMP 1-87309-3 
(only 9 required)
Pin, Wire Crimp Receptacle, AMP 86-016-3 
(only 78 required)
4N25 Opto Isolator 
4N33 Opto Isolator 
3082 Transistor Arrayf RCA 
3130 OP AMP, RCA 
IC, 74LS04 

フ4LS08 
74LS10 

74LS27 
フ4LS30 
T4i*S^2 
74LS42 

7445 
74LS126 
74LS174 
2102

IC, 
エC, 

ICf 
エC, 
ICf 
エC, 

IC, 
エC, 
IC, 
IC, 

IC, 
IC, 

ェC, 
IC,

8035
8243
8279
2716 ? Prograinmed "IMP 48H Rev, 2 

Multi-positional Right Angle Interconnect Conn 

AMP 5244-71-5
9 Digit Calculator Display, NSA 1298 

PC Baord, IMSAI 8048 Rev* 1
Standard 12 Key Keypad, Centralab 2SMD2M00Q75007 

12 Key Keypad, Centralbe 2SMD2M00Q75008 
Plexiglass Panel Rev. B, 8048 Control Computer

Strip

This is a revised parts list and may differ from that in 
your manual. Please use this list for parts check-off.

9/26/77



FIGURE 1

DISPLAYING MOUNTING 

MODIFICATION

EDN 77- 0008

MSA 1298 DISPLAY

BEND TO 3045"ANGLE

+/• 0.5"

1/16 CARDBOARD STRIP

PCSOARD
TOP-COMPONENT SIDE

PC BOARD TOP-COMPONENT SIDE

DETAI し A DETAIL B



8048CC
9/21/77

IMPORTANT

The IMP-48 Monitor program may be supplied in either 2716 EPROM 

or 2716HTP PROM. These are 2K byte devices, and the IK monitor 
rn^.y be programmed into either the upper or lower half. Your 
PIDM/EPROM chip is labeled "HIGH" or "LOW" as appropriate.

If your PROM/EPROM is labeled "LOW":

a) Install a jumper at location "JC".

If your PROM/EPROM is labeled "HIGH":

a) Install a jumper at location '•JC".

b) Refer to the enclosed drawing of jumper area "JI" and:

1) cut the trace between pads "1"and "3"

2) install a jumper between pads "l"and ,,4".



JUMPER FOR 
HI i LO

JUMPER FO!< 

HI OSJLY

7f
UlZ
LSf74

30^-3 CC JUMPERS 

COMPO/^j£AlT SIDE：

JC uら
SO^Q
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ERRATA (5/20/77)

Schematic Diagram

On U18 pin 13 was R/W. Change to /CE. 

Also on U18 pin 3 was /CE. It is now R/W. 

C8 is now 470 pf 

C4 is deleted 

C9 is now .1 uf

Assembly Diagram

C8 is now 470 pf 

C4 is deleted 

C9 is now .1 uf

Assembly Instructions

An additional capacitor is provided,
•47 uf, which may be used to replace 
C9 if a high frequency response tape 
recorder is used.



零

IHSAI

8048

CONTROL COMPUTER 

USER MANUAL

Copyright 1977 IMSAI Manufacturing Corporation 

14860 Wicks Boulevard 

San Leandro, California 94577 
Made in the U. S. A.
凡上上 rights reserved worldwide.

July, 1977



8048CC EROM Rev.
Errata
6/10/77

IMPORTANT

Enclosed are sixteen 16 pin sockets for use with the 2102 chips 

on your 8048CC EROM Assembly (8 for the eight 2102*s provided 
with your kit and 8 for the Expander Module). If you choose to 

use them, they should be installed at locations U18 through U33 
(refer—to Step 19 of the Assembly Instructions)•

Also in Step 19, the chips referred to should read 2102's instead 
of 2107's.
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July 28,1977

ERRATA NOTICE 8048CC EROM/ROM ASSEMBLY 

EDN77-0008

Due to a long sudd11er delay an alternate method of mounting 
the display is to be used. This procedure eliminates steps i>l 
through 54 of the assembly procedure.

To mount the display (NSA1298), place the plastic side toward 
the pc board with the row of holes toward the top o£ the board. The 
location is just above the right hand keypad. Line up the 18 
holes in the display with the 18 holes in the board. Note that 
the silkscreen legend ’’NSA1298 Display’’ should still be visible. Now 
take 18 of the component leads cut off in earlier steps and set aside 
16 of them. A lead should be put into the hole at each end of the 
display and then through the hole beneath in the pc board. At this 
point the display should be lifted about l/lbM off the board by a 
cardboard spacer. This dimension is not critical. Solder the two 
wires to the display and then, holding tne display in place, solder 
to the pc board. In a similar manner the other sixteen wires may 
now be inserted and soldered. This procedure is shown in Figure 1， 
DETAIL A. Trim all the leads closely and then bend Dack the display 
as shown in figure 1，DETAIL B, until the top o£ the display is about 
.5” above the pc board and at a 30 to 45 degree angle.



8048 CC 

User Guide

IV. USER GUIDE-

HARDWARE

Jumpers

The 8048 CC is normally used without making any jumper 

modifications but jumpers are provided to reconfigure the

Jumper JA allows the interrupt of the 8279 Keyboard and 

Display Controller to drive the Tm input.

Jumper JB allows R31 to become a pull/up resistor instead 
of a pull down. This enables wired anding of open collec- 

tor drivers driving the TUT bus. However, it should be 
noted that the monitor requires to be low to use 
breakpoints.

Jumper JC disables the Internal ROM/Prom and enables access 
to the lower IK bytes of the 2716 prom.

Jumper is used to allow the 8748 to be programmed with 

external electronics.

iZTh? iS USed t0 enable the use of address extension

±3 USed t0 enable the use of address extension

Jumpers JG (4 jumpers) are used to disconnect a relay from 

itS COI™itted outPut Port to either connect the relay driver 

p^r^siher 11116 〇2： t0 USe outPut Port line for another

^is ^ed to connect the 8243 I/O expander to 
port 2-6 to allow the 8243 to be disabled. This allows 
more 8243’s to be connected to P2-0 thru P2-3.

Js used to select whether the entire 2K of the 
!716，ナ1 be accessible or only the first or second K byte 
^SaoJg%74^ l0Wer °r upper K byte to be accessible when 

SLLs spice. 〇〇^1115 ^ firSt of the 織。ry

JJ dffconnects the 8243 I/O expander so that the

SSH = ^ ^ 874813



Connections

To use the 8048 CC regulated 5V should be connected to 
pin 2 and ground to pin 3 of J2 (3 pins)• Alternatively 
a six volt battery may be connected with + to pin 1 and 

-to pin 3 of J2.

Jl is the expansion bus connector and is not provided in 

the kit but will be provided with expansion boards in the 

future. エt is a standard 50 pin flat c.able header avail- 

able from AP or 3M among others. It should be noted that 

J3, 4 and 5 will accept 26 pin flat cable connectors.

J3 is configured as an 8 bit bidirectional port with hand­
shaking .P2-4 and 2-5 should be used for outgoing hand­
shakes and P6-0 and 6-1 for incoming handshakes.

J4 has the teletype, RS232 and Cassette I/O and a group 

of user derxnable I/O lines.

J5 has the relay contacts for Kl thru K4. Since these 

contacts may carry high voltages no low level signals go 

through this connector.

J6 connect to both the control input and the contacts of 
K5 • K5 may be controlled by any on card control line or 

any other TTL signal connected tp pin 2.

Note that all the relays are activated by a logic low.



8048 CC

Assembly Instructions - PS-3A Assembly

INHIBIT

PARALLEL

一OUTPUT

-OVP

-SENSE

♦ SENSE

♦ OUTPUT

♦ OVP

FIGURE 1

Now take the three foot length of gray wire and separate 
the two wires for an inch at each end. Strip back hn of 
insulation at one end and solder to tiie output luas of 

the power supply. The tinned wire should to to the 

+ OUTPUT lug and the copper wire should go to the 
-OUTPUT^ug. The position of €Kese lugs can be seen 
clearly m Figure 1.

All that remains is to put the connector on the other 
end of the wire. Strip the free ends of the wire of 
1/8" of insulator, insert.each wire into one of the 

crimp terminals supplied and make two crimps - one on the 
wire and one on the insulation• If a crimping tool is 

not available the job may be done with longnose pliers•

Next, insert: the terminal that is crimped on the tinned 
wire into the center position of the black connector shell 
until the locking prong snaps into the rectangular cutout. 

To complete the assembly, push the remaining wire and 
connector into one of the remaining positions of the 

connector shell.

To use the supply, plug the black connector on to J2 of 
the 8048 CC. Note tliat tiie unused, position goes towaxd 

the center of the printed cirucuit board. (Plugging the 

connector on backwards will not cause damage)•

c，レム
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ERRATA INFORMATION

Errata information will be found immediately preceeding the. section to which the in­

formation applies and should be used for clarification and/or correction of the section 

indicated.

CAUTION: FAILURE TO OBSERVE PERTINENT INFORMATION WHICH IS INCLUDED 

WILL VOID WARRANTY.

.參_
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CUSTOMER SERVICE

REPLACEME1MT PARTS

Ifyou leeda replacement part, use only standard parts from commerdai sources. Use of surplus or second-run parts 

will void warranty. If you have trouble locating a part, write IMSAI and include:

• Part number and description as shown in the parts list.

• Serial number of cabinet or board name and revision number.
• Date of purchase.
• Nature of defect

Note: ^arts damaged through carelessness or misuse will not be replaced under warranty. 

TECHMICAL CONSULTATION 

Need halp with your kit or system?

"-(except prosram deb_ng and

The effectiveness of our technical assistance depends on the information you furnish. Be sure to include:

Serial number of cabinet and/or board name and revision number.
Date of purchase.
Exact description of problem.
Everything you have done in attempting to correct the problem.

All switch Positions, connections to other equipment, system configuration, operation procedure, voltage 

readings and any other information that you think might be useful.

Te，eph°ne trafficis 蚋test at midweek. . .please be sure your manual and all notes are on hand at time of
call.

repair service

Service lacilities are available for both warranty and non-warranty repair work. If this service is desired, send IMSAI:

1 Name and address.

Date of purchase.
Copies of all correspondence and notes relevant to the problem.

A complete description of the problem.

Authorization to return your kit C.O.D. for service (IF ANY) and shipping charges. 

The equipment to be repaired should be sent to IMSAI well packed.
The original packing slip number.

_ _ _ _
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: rUNCTIONAL DESCRIPTION

Ehe 8048 CC is a single board microcontroller built around the 

ENTEL 8048 Mxcorprocessor. This microprocessor f optimized 

for controller applications# is the world^s first single chip 

nicroprocessor containing all the following features:

1. 3 Bit CPU

2. IK words of ROM or compatible EPROM j 
memory

3. 64 words of Internal Register Memory

4. 27 I/O lines

5. Internal Timer/EVENT counter

6. Oscillator and Clock Driver

フ. Reset Circuit

8. Interrtip*t Circuit

9, Single 5 Volt Supply

NOTE: The 8035-8 provided has a cycle time of 4.1905 

a timer rate of 134.095 us per count.
and

xn addition # the following system features have been added 

to create a 1-boardf user programmable controller suitable for 

use with model railroads, ham radios, household appliances, 
lights f light showsf and a myriad of other applications:

1* Cassette Interface

2. Serial I/O (RS232, current loop)

5 relays capable of handling 2A at 220 Volts, 

or 5 Amps at 24 VDC

4. UC (optional additional IK) of usex progxannnable 
program memory

5. Power Supply or battery operation

6. Socket for 2K EPROM

_ _ _ _ _ _ _ _ _ _
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The DiTSL 8048/8747 mil 

data three separate 

Internal registrar memory f 
memory).

processor cliip is designed to accomo- 

.que memory spaces: Program memory, 

and External RAM (Random access

Program memory, in the simplest case, consists of IK (1024) 

byHas of ROM/EPROM on the 8048/3748 chip itself, and is easily 

expandable to 4K with the addition of additional RCMS/EPROMS.
3y using memory banking techniques, the program memory scace 

can be expanded to 65K or more. The program memory* is the only 

memory space from which ins'tructi.ons can be fetched and execritiad.

Internal register memory (ISM) can be divided into 4 seoarata, 
though contiguousf areas： Register bank 0, Register bank 1,the 

stack r user defined* HAM. A map of the internal memory is shown 
in Figure !•'



3FH

USER RAM

20H.
1FH

BANK 
WORKING REGISTERS 

8X8

8 LEVEL STACK 
OR

USER RAM 

16X8

BANK a
WORKING REGISTERS 

8X8

ADDRESSED INDIRECTLY 
THRU R1OR RO

DIRECTLY ADDRESSABLE 
WHEN BANK 1 IS SELECTED

SAVED & RESTORED 
IN EXTERNAL RAM 

BY IMP 48

DIRECTLY ADDRESSABLE 

WHEN BANK 0 IS SELECTED

IN ACDITION RO OR R1OF EITHER BANK 

MAY JE USED TO ADDRESS 256 WORDS 

OF EXTERNAL RAM

FIGURE 1
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memory as the name implies, is not contained on
the 8048 chip. The instruction set allows for direct access 

of 256 bytes of external RAM memory. By use of memory banking 
this can also be expanded to any level in 256 byte increments. 
The 8048 CC contains provisions for 2K of external RAM 
memory.

Both internal and external memory are RAM memory and can be 

both written into and read from by the user. There are no 
instructions for either reading from or writing into program 

memory. Instructions may only be fetched and executed from 

program memory by the microprocessor itself.

If program memory is the only memory space in which programs 
may reside and there are no instructions for writing into this 

memory spacef how does the user enter a program into the 8048 
CC? IMSAI has mapped the external RAM memory and program memory 
into the same memory space. This allows the user to enter data 

into what appears to be external RAM memory and allows the 

8048 to execute these same programs from what now appears to 

be program memory. Accordinglyf external memory will here-, 

after be used when referring to either program memory or ex­
ternal RAM memory when the two can be used interchangeably.

ZMP-48 System Monitor

Built into the 8048/8フ48 is a IK System Monitor 

IMP-48 "CJmsai Monitor Program) which provides the 
user with the following facilities:

1. Enter programs into program memory

2. Enter data into both internal and external 

memory

3. Examine any memory location, internal or 

external

4. Execute a user program in standalone mode

cr
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5. Execute a user program with software breakpoints

6. Save/retrieve user programs on cassette tape

Save and retrieve programs for serial port, 
i.d.r teletype paper tape reader

8. Adjust cassette volume and tone controls 
to assure error free tape operation

9. Run complete self-diagnostics

These facilities are more co: 
Users Guide section of this

mpletely described in 
manual and Appendix D.

the 8048 CC

It should be apparent that both the IMP-48 and any users program 

access the same 8048 resourcesf e.e., stackf registersf in­
ternal memory, external memory, timer. The IMP-48 must manip­
ulate these resources in such a way as to force the fewest restric­
tions while using these same resources. Unforimnately some

restrictions were necessary in order to implement several'of 

the monitor features, notably the breakpoint function.

Restrictions on User1s Proqrain in Debug Mode

There is continuous interaction between the user1s program 

and the system monitor while operating in the breakpoint mode. 

Therefore, the following restrictions were necessary, to 
allow the monitor to perform the required housekeeping. These
are:

1. R7 of Register Bank 2 should not be used 
at all in breakpoint mode. Whenever a 

breakpoint occurs, the monitor saves the 

A reg in R7 of RB-2f destroying whatever 
was previously there*

m

2. Location FE1 through FFD of external memory 
should not be used for any reason (program 

storage or data) when operating in break­
point mode. When a breakpoint is reached 

and the IMP-48 reentered, internal memory 

locations 0 -(Register Bank 0, Reg­
isters 0 and 1of Register Bank 1 and the 
stack) are saved in external RAM locations 
FE4 - FED. This internal memory is restored 
prior to returning to the users program•
(See Figure 3)

ェー5
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3.

4.

Locations FEl and FE2 are used to save the 

2 bytes of user program that are replaced 
by EN エ instruction to implement the break­
point.

Locations FFE and FFF are memory mapped ports 
for the display and keypad. Accessing these 

locations (read and write) will cause mostly 

predictable but usually undesirable results.

Location F£3 holds the stack ptr to the stored 

stack needed for return to the user program.

The 8048 stack has room for eight levels of 
nesting. Since breakpointing requires one 
levelr the user is limited to 7levels within 
his own program when operating in breakpoint 

mode. Exceeding this limit will result in the 
lowest levels being lost and will cause un­
predictable results.

since all user programs reside at location 800H or higher 
(the second 2K memory block) all jumps and calls 
within a users program must have MBl selected.
エt is therefore recommended that the first in­
struction of a user program be a SEL MBl (F5)•

Figure 3

Location Descriotion

FFF
FFE
FFD
FFC
FFB

FEC J
FEB
FEA
FE9
FES
FE7
FE6
FES
FE4
FES
FE2
FEl

8279 Control port 
8279 data port 
R1of RBI 

R0 of RBI

stack

R7 of RBO 
R6 of RBO 
R5 of RBO 
R4 of RBO 

R3 of RBO 
R2 of RBO 
R1of RBO 

R0 of RBO

Stack ptr for return 
Break byte
Byte following break byte
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If the user wishes to call any of the monitor 
routines f MBO must first be selected with the 

S£L MBO instruction•

5.

6.

The monitor uses location FE1• FFD. Therefore, 
if only IK of memory is installed on the 8048 CC 

it must reside at locations COO - FFFH (U18-U25)-

NOTE: Breakpoints should not be placed at 
RET (83) , RETR (93) , JMPP @A (B3) , or any single 
byte instruction preceeding the destination of a 

CALL or BRANCH• There are no restrictions on 
placing breakpoints at. 2 byte instructions except 

that the breakpoint must be the first of the 2 

bytes.

#

參
ェー7
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PREFACE

This manual is designed to guide the user in effective use 

of the single board micro-controller 8048 CC. It is not in­
tended as a comprehensive guide to the INTEL 8048 Micropro­
cessor chip.^^For that, a careful reading and study of the 

INTEL MCS-48 Microcomputer User’s Manual is required. For 
furthe^information on programming techniques the INTEL 

ーハ ^ Assembly Language Manual will prove very instructive.MC8-48

修

_ _ _ _ _
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II. THEORY OP OPERATION

8048 CC (Control Conputer) is an INTEL 8048/3748/8035 
based single card computer and development system. The CPU chip 

has tiuree versions: the 8035 with no internal program memory, 

the 8048 with IK bytes of internal ROM, and the 8748 with 

IK bytes of internal EPROM.

For internal operation of the
Mic:

CPU and other chips manufactured
by Intelf see the ••MCS-48 Microcon^uter User's Manual,r provided-
NOTE: The 3035-8 provided has a cycle time of 4.1905 .us and a 

timer rate of 134.095 jos per count.

The 8048 CC uses a multiplexed address and data bus and a latched 

addyQSS bus* The niultiplexsd bus licis valid data on tiie txailincf 

prising) edge of the read and write strobes and is therefore 

called the "data bus11. This bi-directional bus is connected to 

the 8279 keyboard and display controller, the RAM and the 2716 

2K PROM, The data bus also goes to two 74LS174 latches that are 

strobed by ALE to latch the low order (A0 thru A7) addresses 

froni the data bus* The higli order ciddx'esses are output on the 

lower four bits of port 2 of the 8048. These lines are buffered 

by the four remaining latches in the 74LS174,s. The latched 
address bus is connected to the RAM, the 2716 PROM and to a 

gate array to enable the 8279 Keyboard and Display Controller.

rhe 8048 CC has a direct address range of 4,096 bytes and 
sxtension bits (A12， A13) to enable address extension to16K 

bytes• The address range is 
3048 ROM or 8748 PROM or the 

external enable line of the CPU is held high? 400 to 7PF, the 

second half of the 2716 PROM； 800 to FFDf HAM； FFEr data port of 

3279 Keyboard and Display Controller? FTFf control port: of 8279.

divided; as follows: 000 (hex) to 3FF, 

first half of the 2716 PROM if the

Data is strobed out of the CPU by WB. which is buffered by a 

74LS08. Data is strobed into the CPU by RD or PSEN, RD is 

ised to read in data. PSEN is used to read in from program 

•Q^njory - However, these two memory axe as are overlaid so the 1 
Head strobes axe ORed in a 74LS08* The Read stirobes are also 
.limited for locations FFE and FFF because those locations axe 

served for the 8279 keyboard and display controller.
re-

jCeYboard and Disola^

,nie 8279 controller uses ALE from the 8048 as a clock 

imd is preset to divide by 4, resulting in an internal 

clock frequency of 100 KHz. This is internally divided
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dawn by a 10 stage binary counter and the last 4 stager 

appear as signals SO — S3. These 0111are decoded by 

a one-of-ten decoder driver (7445) and drive the digits 

of the display one at a tizne* The 16 x 8 internal RAM 

of th& 8279 is scanned by th& intsmaJL count ear and the 

SAM data is presented to 3279 oui^u-ts AO - A3 and BO - 

B3« Tile outipu&s axe buffered and drive thB segnientis 

and decimal poin*ts of the display.

The scanning outputs SO - S2 also go to a 74LS42 used 

as a one-of-8 decoder. The first three outputs of the 
74LS42 scan the three rows of the keyboard# and if a 

button in a given row is depressed one of the inputs 

RO - H7 will detecl: the closure when that row is being 

scanned* After a debounce periodr if the button is s-tdLll 

depressed tiie nuzober represenl^iig the location of the 

but-ton will be entered into the FIFO register of the 

8279 • For a more detailed explanation see the MCS-43 

User rs Manual sec*tion on the 3279.

I/O

The 8048 Chip has 27 10lines. Of these, 8 are being 

used by tfie data bus* Another 3 (port 1)is available 

for general I/O- T1 and TO, which are software test­
able flagsf are brought out for the user. l5iT is brought 

out, but the interrupt is used in the monitor for break­
points and is tied to ground through a 10K rssis*tor. If 

the monitor is not usedr provisions are made to pull/ 

up the UTT input*

The last 8 I/O lines from the CPU (port 2) are used for 

a large variety of uses. Line P26 and P27 can be used 

for general output, but they are reserved for expansion 
of I/O by the addition of 8243 I/O expanders. P24 and 

P25 may Be used for general outaut but they are intended 

for handshaking for port 1.As has already been men­
tioned r P2Q — P23 are used for high order address• They 

are also used along with P50G to control the 8243 I/O 

expander•

The data address range of the 3048# as opposed to the 

program address range, is only 256 bytes because the high 
order 4 address bits do not exist in the I/O ins^truc-tions • 
Therefore, if you wish to read or write - to RAM you nrust 

set the high order 4 bits at port 2-0 to 2-3. Note that 

the data writtisn to pom 2-0 to 2-3 will be destroyed .by 

any 1/0 command to ports 4 to 7. The easiest way around 

this is to wr ite the 4 bins everyへ time an I/O insl^niction

II-2
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is performed; this is the way it is done in the monitor.

The remaining system I/O is implemented with an 8243 I/O 
expander. This provides 4 four bit ports (4 thru 7). 

Instructions are provided for not only input and output 
but to or and and to the ports. This allows control of in­
dividual bits.

Port 4 is available to the user. Port 5 drives 4 of the 
relays (the fifth has a TTL input uncommitted driver and 
can be configured as desired)* Port 6 is specified as 
an input port. Bits 0 and 1 are used for handshaking 

for port !• Bit 2 is the teletype and BS232 input.
Either RS232 or teletype may be used by simply leaving the 

other input open. Bit 3 is the cassette input. Port 7 

is specified as an output port. Bits 0 and 1 may be used 

for output or by jumpering may become address extension 
bits A12 and A13. Bit 2 is the teletype and HS232 out­
put and bit 3 is the cassette output.

II-3



solder one 
location R19.

X(vi

(4

Install and 

resistor at

ダ嘴
一 tall

2. (>/] Install and solder one 2.2K ohm, h watt (red-red—red) 

resistor at location R3.

3.Install and solder thirteen IK ohm, k watt (brown-black- 

red) resistors at the indicated locations:

5•(: Install and solder one 3* 3K ohm, h watt (orange—orange- 

red) resistor at location R8.

6. (V Install and solder three 4.7K ohm, h watt (yellow-violet- 

red) resistors at the indicated locations:

()R9 R13 (メ R16

如.於：
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t III, ASSEMBLY INSTRUCTIONS一•

The proper location and orientation of parts mounted 
on the printed circuit board is shown in the Board 

Silk Screen Drawing. Before soldering^ ensure that 

each component is mounted in the correct position 
and oriented properly.

BEFORE PROCEEDING

Unpack all parts and check against, the parts list.
Do not discard any packing material until all parts 
are accounted for.

ASSEMBLY OF PRINTED CIRCUIT BOARD

(V：

Note that all conqponents are mounted on the side of 
the board with the white silkscreemed markings*

Install and solder eight 47 ohm, h watt (yellow-violet- 
black) resistors at the indicated locations:
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Install and solder one 33K ohm 1/4 watt (orange— 

orange-orange) resistor at location R17.

Ins-tall and solder one €20 ohm 1/4 watt (blue-red- 

brown) resistor at location R18.

Ins'tall and solder one 1 Meg ohm 1/4 watt (brown- 

black-graen) resistor at location R20.

Install and solder one 10K ohm 1/4 watt (brown-black- 

orange) resistor at location R31.

Install
orange)

and solder one 4TK ohm 1/4 watt (yellow-violet- 

resistor at location R32.

Instai上 and solder two IN4002 diodes at the indicatad 

locations, observing polarity (the s*tripe on the diode 

should matcii the stripe on the silkscreen):

(イ CT1 ()CR2

Ins-tall and solder eight 1N4148 diodes at the indicated 

locationsf observing polarity：

014

［ノ;

CR7

CR10

Install the two 24-pin sockets at locations U4 and 

Ull. Pin One of the sockets is indicated by a filled 

in inside comer. This should be the upper r^ght comer，、、心 
when the socket is mounted. Alsof note that One*s 

on the printed circuit board are marked by a square 

solder pad.

9
，/

10.()

11. (V)

12. ( >0

13. (メ

14. J)

15. (V)

16
.(Ji

3•(，乃 Ins-tall and solder three 22K ohm 1/4 watt (red-red-
orange) resistors at the indicated locations:

ェェ1-2
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(J Ins^tall and solder six 470 ohm 1/4 watt (yellow-violet- 

brown) resisters at: the indicated locatiiozis:

6R2R14
R15 
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17-(\i

18.

如一（

Install the two 40 pin sockets at locations U6 and U9. 
Note that Pin One is to the upper left.

If you are installing the socket kit, do it at this 
time- Install and solder nine 14-pin sockets and tventv- 

one 16-pin sockets• Note that Pin One of U5 is to the 
upper right and Pin One of the rest are to the upper 

left. The augat pins are used to socket Ul,U2, and 
U3. The remaining augat pins may be used in jumper 
localilons if desxred. (For the majority of applications 

the board does not need to be jumpered-)

Install and solder, if sockets are not used, eight (six—
ジteen if the Expander Module Kit is used) 2107 IC's in the 
Nindicated locations. Note that the Pin One end of the 

IC*s is marked with a notch or deep pit.

bi

20 , (\)

22. (VT

26. a)

( ) U18 c ) U26
( > U19 ( ) U27
( > U20 ( ) U28 EXPANDER

* ( ) U21 C ) U29 MODULE
( > U22 ( ) U30 KIT

_ ( ) U23 ( ) U31
( > U24 ( } U32
( ) 025 c ) U33

Install and solder one 3130 IC in location Ul.If the
3130 comes with leads formed in two rows just insert in 
the indicated location with the package tab oriented as 

shown* If the leads need to be formed into two rows for 
insertion note that Pin 1 is the first lead clockwise 

from the package tab as observed looking at the lead end 
of the package.

Install and solder one 4N25 IC at location. U2. 、

Install and solder one 4N33エC at location U3.

Install one 8243ェC at location U4.

Install and solder 
and (レ)U17.

74LS04 IC's at locations
(kj/vs

Install and solder one 74LS08 IC at location U7. 

Install and solder one 74LS32 IC at location U8. 

Install one 8279 IC at location U9.

111-3
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28. Install and solder one 3082 IC at location U10.

29べ〇/ Install and solder two 74LS174 IC*s at locations (ひ U12

and C4 U13.

30.(/) Install and solder one 74LS30 IC at location U14,

31•(ダ Install and solder one 74LS10 IC at location U15.

32. (^ Install and solder one 74LS27 IC at location U16.

33. (/) Install and solder one 7445 IC at location U34.

34. (1 Install and solder two 74LS126 IC^s at locations
U35 and fイ U36.

t

35. ( ) Install and solder one 74LS42 IC at location U37.

36. ('/) Install and solder two 2N3904 transistors at locations
()Q1 and C ) Q7. Orient the flat on the cases to 

match the silkscreen.

Install and solder five 2N3906 transistors at the in­
dicated locations. Orient the flat on the cases to 

match the silkscreen and note that the center lead is 
pulled toward the flat on the case to mount the transistor.

37ノ

()Q2 

()Q3 

Q4

0 Q5 

()Q6

38.( Install and solder five relays at the locations in- 
dicated. Do not bend any of the pins of the relays as 
it may change their contact gaps.

39 .(/

K1 
(レ)K2
C .) K3

(イK4 

(L/ K5

40.(

Install and solder one 331iF tantalum capacitor at location 
Cl. Make sure that the polarity is correct, that the 

component + lead goes in the appropriately marked hole.
S 1"2—3

Install and solder (twenty—the—RAM-fe^ander Module
.luF disk ceramic capacitors at the indicated 

locations. Make sure that the capacitors (or any other

ェェェ-4
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()C23 

(し)C24 

()C25 

()C26

(l^/ C27

()C2S 
:V ir： MODULE 
(*4 C29

EXPANDER 

MCDUI 

KITS

41. (V)

42.

43. (jy{

(グ C30

Install and solder the 39pP capacitor at location C3* 

Install and solder the 470pF capacitor at location C3.

44,

Install and solder 
(ty C5 and On C6.

20pP capacitors at locations

Install and solder one 2.2uF tantalum capacitor at loca­
tion Cll. Be sure to observe polarity.

Install and. solder the crystal at. location 71.The 
leads are inserted in the holes immediately to the right 

of the silkscreened square. The crystal may be positioned 
flat on the board inside the square or the crystal may 
stand upright if it is mounted snug against: the board •

46. M

47. ('

Install and solder one slide sswitch at location SW.

48.C/)

Insert the keyboard with the red reset button into the 

printed circuit board at location KEYPAD 1 and fasten 

with four #2-56 screws•

Insert the remaining keyboard into the printed circuit
board at locauon 
screws.

.xng ice 

.KEYPJ 2 and fasten with four #2-5b

49.(V Solder the pins of the keyboards.

50.() Inspect the right angle mounting strip• This is the 

flexible strip made of flat metal strips bonded together 
with tnm plastic strips• If the strip you have has more 
than 18 pinsr cut off the excess.

III-5
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surface of the board to avoid interference 

acrylic cover.
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51.()

52.(

53 • ( J

54-V

55. ()

56. c a

一
58. {/)
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Inseirb th,e pins of tlie shorii si.de of the znountijig stxip 
into the row of holes on the edge of the NSA1298 d±s- 

play* The pins should be inserted from the side that 
has the clear plastic and the pins on the other side of 

the strip should point away from the plastic and off of 
the board. Solder

Insert the assembly you have just con^leted into the 
printed circuit board at location NSA1298 DISPLAY. The 

plastic side should face the keypads. Push slightly back 

on the top of the display and solder the assembly to the 
printed circuit board.

Push back on the upper part of the display with contin­
uous pressure until the display extends only .5 inch 
above the printed circuit board.

Insert the 3 pin header at location J2 and solder. Note 
that the bent pin side should be inserted into the board 
and that the straight pin side should point to the edge 
of the board. Use the row of three holes nearest the 

edge of the board*

Insert the 6 pin header at location J6. The straight 
pins should face the edge of the board and the molded 
plastic should rest on the board. Solder.

Insert and solder three 26-pin headers at the indicated 
locations. The straight pin side should face the edge 
of the board In all cases•

04 J3 ()J4 J5

Mount the red plexiglass (acrylic) panel above the printed 
circuit board using eight 6-32 x 3/4” alien head screws 
inserted through the acrylic sheetf eight #6 x hn nylon 

spacers and the top of the circuit board. Fasten the 
screws with the nuts provided and tighten using the alien 
key provided.

Mount the five rubber feet on the back of the circuit 

board. Two mount just below the outside binder holes 
near the top of the board. One goes under the left side 
of the copyright notice in the lower left comer of the 
board. The remaining two are placed under the keypads: 
the first midway between the "7" and the "F", and the 

last midway between the "1"and the "A".

エエエー6
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59. Connections may be made to any of the headers with the 
AMP connectors provided• Use of the crimping tool is the 

easiest but a longnose pliers may be used. Note that two 

Grinds should be made. The first set of prongs are 

crimped to the wire and the second set. to the insulation 

to provide strain relief. Also note that there are two 
kinds of pins. The high insertion force type is intended 
to be used in the 3 and 6 pin connector. The high 
insertion force type has a double bend in its contacting 
surface.

序
i j
() If you have purchased the EROM versionf install the 8748 

at location U6 (furnished with EROM PAK 1) or, if you 

have received EROM PAK 2, install the 8035 at location 
U6 and the 2716 EROM at: location Ull.

If you have purchased the ROM version r install the 

2716 HTP PROM (NOTE: the 2716 HTP is not eraseable) 
at location Ull and the 8035 at location U6.

This con^letes the assembly of the 8048 CC Control Computer. 

Note however# that nothing is installed at location C4 and 
that there should be an extra •OlnF capacitor remaining'• 
Also note that an additional .47uF capacitor is provided 
to insert at locat土on C9 if a high frequency response tape 

recorder is used.

4
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3048 CC

Assembly Inst^nic*tions PS-3A Assembly

POWER SUPPLY ASSEMBLY

Assembly consxs'ts of a few single s*teps： Fir:st connect 

as shown onand solder the power cord to the power supply

the Hooioip Ins'truc-tions. The wiiite wire 
should go to lug #4 of the transformer and the black to 

lug #1.The green safety ground should be soldered to 

the lug that is held in place by the transformer mounting 

screw. Since this is an open frame supplyr if there is 

any chance of coming in coirtacn with, the exposed power 

terminals (lugs 1 thru 4) they should by covered with 

insulating tape.

WHITE
寶 iSff——

i 〜S nsVAC
_ m- - - -

■■-J「 black

GC
2
lu
X

CS-

圍
S3-

220 VAC

HOOKUP INSTHUCnONS 

AC INPUT CONNECTIONS

m-a
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User Guide

U
SOFTWARE

Exam/Modify Function

In order to examine and/or modify any given memory location, the 
following sequence of keys must be depressed:

2.

3.

EXAM/MODFY

PROG MEM if external memory is desired or 
REG MEM if internal is desired. Remember that 
since Program memory and external memory are 

mapped into the same space on the IMSAI 8048 

that the PROG Key should be used for both.

0-3 hexadecimal digits corresponding to a valid 
address for the memory space desired. For internal 
register memory valid addresses are 0-3F…while 
for externarmeinor^^vaXia addresses are 0-FFD • 
Locations FFE and FFF are memory mapped to the^ 

displays and keypad. Examining them will result 

in erroneous operation.-

E P A A. る D D ±J E r A A A. a D D /6

External Internal

Where P = External memory designator
r = Internal register memory designator 

AAA = hexadecimal address 

DD - data byte at address AAA

At this point the user has three options

1. He can terminate the sequence by hitting ENTER.

2. He can display the next sequential location by 
hitting NEXT.

.3. He can modify the data at the location displayed 

by entering dexadecimal data via the keypad•

When examining internal registers f 2 different conditions may 
occur. If the desired register lies between 0 to19H the 

IMP-48 will actually be examining and modifying external RAM 
locations EE4 to FED as described in Figure 1.This is because 
w^en control returns to the user, the internal registers will 
first be restored from these external locations.

The second condition, examining registers 1A to 3F will 
affect the actual register since these registers art not 

used by the IMP-48 and are not restored before entering a 
program. J
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User Guide

Program Execution

Once a program has been entered into program memory via 
the keypad or external medium, the user can execute that 

program in either the debug or standalone modes• The stand- 
alone mode allows the user1s program exclusive use of any 

and all system resources such as internal and external 

memory, keypad, display, interrupts, etc. In the debug 
mode， certain restrictions in the use of system resources 

axe recjuire<i f since the monitor needs some resources in 
order to function properly. See the section on restric­
tions for a discussion of these. The four forms of the 

EXEC/BREAK function are as follows:

I. Standalone mode

a) [EXEC][,][.] -Execute from user location 800

b) [EXEC] [ addr ][，]し]-Execute from

location addx 
without breakpoints

エI. Debug mode using breakpoints

a) [BREAK] [ addrl][，][addr2 ][.]

Begin execution at addrl and continue 
until reaching addr2 •

b) [BREAK] [,] [ addr2 ][.]

Continue from last breakpoint (or location 

80Oh if there was no last breakpoint) 

until reaching addr2 •

切拍 breakpoint function is imp 1 emented by suiDstitirting* an 
EN ェ(05H enable external interrupt) for the existing byte 

at the specified address addr2 and the following address 
addr2 +1 and saving the existing bytes in external RAM, lo­
cations FElf FE2. When the breakpoint is reached, an interrupt 
occurs and the monitor interrupt handler restores the orig- 
inal bytes and performs all necessary housekeeping to pre- 

serve and restore internal registers. After each breakpoint 
occurs the display will be set as appears below:

16

breaJcpoi: 
ction 

designation

L^. 名 1 A A A る R R.

- - - - て•- - - - -  、-分 一.^
address 
interrupted

-reg PSW bit 4-7

IV-4
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Change Page

NOTEs Breakpoints should not be placed at RET (83),
PETR (93) 9 JMPP @A (B3), or any single byte inslirucrtion 

proceeding the destination of a CALL or BRANCH. There 
are no restrictions on placing breakpoints at 2 byte in­
structions except that the breakpodjit must: be the first 

of the 2 bytes.

Resell Function

Hitting the Reset Key forces a "power on" sequence of events 

to be activated and results in the display being cleared. 
Register Bank 0 is selected, interirupts are disabledr out­
standing breakpoints are not restored• The user should 

manually restore them before proc的ding.

Clear Entry Fimcrtion

Any incorrecrtly entered func*tion can be cleared before the 

final ENTER key by hit-ting the CLEAR ENTRY KEY. This will 

also blank the display and display the pronyt character 
C”；"し ^ ^

Usina the Relays

The 8048CC contains 5 relays, 4 of which are under immediate 

control of the CPU via a user program. The fifth relay is 

not connected to any エ/Olines but can easily be iun^ered to 
any of the unused I/O lines available on edge connedior J3 
or J4.

Relays RELYO through RELY3 are connected to Port 5 of the 

8243, Bits Qr 1# 2r 3 respectively• In order to close a 

particular relay/ a zero must be sent out to the appropriate 

bit of Port: 5. To open a relay, a one must be output to the 

appropriate bit of Port: 5.

T—4
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User

SAVCTG a^D !gTOT?vr^g ?HCG2iUffi

pe 3043 CC provides all the aecassarY hardwara and scflrrar。 

^ar sarag and ratrisvisg rrracrans oa cassava tana or any 
f®2^—知73^ operatia? wxti carrant loop or SS232 at HQ 

-aud i stasiz bit, 2 stap bits, no parity check (i.a., tala- 

t7?®e|a?er ^e) • The data farzat for both nadia is des-

Cassetta

recording tschnicue used for the cassette intarface is 
bi-phase encoding. Witi this tachniqua there is either 1or 

21:railSi'tLons ff*2" <2e?endiag an whether 2 cansecutive b—ts 

ars sasB or differaat. Thera is always a transition elr- 

iag，andpoint o: each bit： cerlod. This allows ^
routiaes ta ha self clccicisg on this cantar traasitiaa~^o二 

Tiding a graat daal of iaarmitv from tace fluc­
tuations. ~ '

:tad aiout: avery STS micrcsaccnds, resultOne bit is iisrsns

in a baud rata of approxinataly 1500 bita/seccnd,

? ta tha cassetta
The U!5-4€ cssnnanda for raadiac a” う •“ 

ara as fallows：

[TOOT]〔,] [くand addrフ][.] 

〔_ ['] [<snd addr>][.]

starting address is 

3JLwa.vs 30OH, ancijic 

addrass as specified.

Al^ storage and ratriaval accurs to/fram extrarr.al aesiorv 

on-y- Tiiera is no prevision far saving or ratrisTring ia- 

tissmaJ. ^^^iswa^rs on any deciusi.

Ccssnands for reading a wr: ta tsiatv^e axs as follsws:

[TIN] [TTY] [くsnd addr> ][.] 

[TOUT] [TTY] [くend addr>j [.]

All daza is orrSput and input as 

afli.e as asc二：charactars. Therafora ao echoin occurs on
data and is not rscocnii:-

I7_€
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ADJUSTING RECORDING PLAYBACK LEVELS

General

Most inexpensive cassette recorders such as J.C. Penny's 
6536 have automatic volume control while recording. There— 

fore volume setting is of no concern during record operations•
The tone control often is coupled with a built in condenser 
microphone. During record operations, this mike should be 

turned off.

During playback volume is very important and the tone set­
ting* usually/'shbuld" be * set：' for greatest treble response,

» Specific

仍扣 facilities 3X6 built uito the 3048 to help the use-c adjust 
the volume and tone settings to ensure error free recording.
A subroutine called SYNCST： located at 200H in the monitor 
can be executed using the EXEC command of the monitor:

[EXEC] [200][，][.]

This will cause a continuous stream of sync bytes (E6H) to be 
written to the cassette. •

During input operations, all bytes read are displayed in ’

round robin fashion on the display lights. Since an E6H is 

represented as a "4." on the displays, a solid line of non­
changing ”4•"卜s indicates a solid read.

To perform this test use the following command：

[TIN] [,] [BFF][.]

the cassette in the playback mode and adjust volume and 

tone controls until a solid line of ,f4.,r is achieved without 
any light flicker-

In addition to 'these facilities all writes include a check— 

stun, and all reads recompute the checksum and test for val­
idity. If a read occurs without error, an"eqaal：-sigtr-w±ll 

appear following the read. If an error occursf ERR will appear.

It: is a good idea to record 2 or more blocks of the same pro­
gram on successive locations on the tape- This siir^lifies 

^ 比6 task of regrouping if a read error occurs. If a wide frequency 

二:r:コ：tape recorder is used it may help to change C8 from 470 pf to 
.rir:rrL：-01 uF (included) •

IV-7



APPENDIX A

Cassette Tape Data Format

Cassette 

Leader 

Frame 0

Frame 1

Frame 2 - n 

Frame n + 1

Trailer

10 seconds worth of 0's

Bit Sync Byte C3 . Used to 
locate center bit transitions

Byte Sync E6-Used to 
beginning bit of byte

locate

Data stream

Checksum. 2's complement of 
the sum, ignoring carry, of all 
bytes in data stream

1 second worth of 0's

The cassette tape data is preceded by about 10 seconds worth of 
zeros so the data block can be located audibly and to set the 
automatic level control of many cassette recorders.

Serial (Paper Tape)

The data format is identical to the cassette except the leader 
consists of approximately 6 inches of leader and 6 inches of 
trailer. Instaed of a C3H, E6H for sync a record mark FFH is 
used to begin the record.

■



0300 
0 JOO 
0 JOO 
0 300

liMSAエ804J. ASSEMBLER

-^ASS 1 

IS\SS 2

LINE 
0001 
(JU02 
0003 

u0U4 
U005 

U0U6 
0007 

0008 
00U9 

0010 
0011 
0U12 
0013 
QU14 
0015 

0016 
0017 

0 01b 
0019 

0020 

0021 
_J022 
JG23 
IJU24 
U025 

0026 
0027 

U028 
0029 
0030 
0031 
0032 
0033

ADDR INST SOURCE
************ 女*********★★女****************★★女*****'****

THIS SAMPLE DEMONSTRATES THE USE t)F THE TIMER 
AND RELAYS. RELAYS 1 AND 3 ARE CLOSED FOR 250 
MILLISECONDS EACH SECOND WITHOUT AFFECTING 
RELAYS 0 AND 2.

'k^cicieicic-k'k-k-k'kic'k'k'k'k'k-k-k-k'k-k-k'k-Jc'k-k-k-k'k-k'k'kic'k-k-k'k'k'k'k-kic'k'kicic'k-kii'kif-kif-k

08(3(1
0800
080:.
U80：i
0804
0800
0807
0S0i^
080B
080(：

08015
0810
031；＞
U814

U8JJ5
0817

081：)
08133
081])
OSliP
U82D
0821

F5
55
1415
2305
9D
140E
230A
8D
0402

RELAY:

ORG 80OH 
SEL MB1 
STRT T 
CALL DLY750 
MOV Af#5 
ANLD P5,A 
CALL DLY250 
MOV A^OAH 
ORLD P5 fA 
JMP RELAY

'•USER MEMORY BANK 
?TURN ON TIMER 
;DELAY 750 MILLISECONDS 
;MASK
;TURN ON RELAYS 1 AND 3 
'•WAIT 250 MILLISECONDS 

?MASK
?TURN OFF RELAYS 1 AND 3 
;START AGAIN

BA19 DLY250: MOV R2,#25 
1419 CALL DLY10M
EA10 
83

;COUNT FOR 250 MILLISECONDS •
?DELAY 10 MILLISECONDS USING TIMER 

DJN2 R2,DLY250+2 ? TOTAL 250 MSEC 
RET

BA4B DLY75Q: MOV R2,#75 
0410 JMP DLY250+2

16ID DLY10M: JTF $+4
0419
2385
62
55
83

JMP DLY10M 
MOV A,#-75 
MOV T,A 
STRT T 
RET

:COUNT FOR 750 MSEC

?L〇〇P IF NOT TIMEOUT YET 
?TIMER COUNT FOR 10 MSEC 
?SET TIMER 
?START TIMER

HASH TABL12 '
2UB2 20C7 20DO Z1Q7 20D9 20E2 20ES 20F4 2036 2076 20FD 1D93 1FE3 1FAE 1E6E 1E83 
U0U0 J.F85 1EFC 1F9B 2052 IF1C 2064 206D 0000 20BC 2 08A 1F66 1EAC 1EE6 1EC0 20A8

NEXTS¥*2112 . • , *

SYMBOL TABLE
■

ADDRESS LINK TYPE FLAGS VALUE NAME

ASSEM3LY

0802 RELAY 
0815 DLY750 
080E DLY250 
0819 DLY10M

_ _ _ _ _ _ _ _ r jiiiiiiiivT 扇.f
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f
IMSAI 8048 ASSEMBLER

—ASS 1 

PASS 2.

LINE ADDR 
0001 
0002 
0003 
0004 
0005 
0006 
000フ 
0008 
0009 
0010 
0011

0038
0039
0040
0041
0042
0043
0044
0045
uU46
0047
k)048

3049
0050
0051
0052

INST SOURCE
★★★女**************************************************

IMP-48 IMSAI MONITOR PROGRAM 
TIMING SET FOR 8035-8 
COPYRIGHT IMSAI MANUFACTURING CORP 

SAN LEANDRO, CALIFORNIA 
AUGUST 24,1977 

ALL RIGHTS RESERVED
★女***********************************************★女***

SYSTEM EQUATES

KEYPAD NPUTS
0012 = 0000 K0 = 0
0013 = 0001 K1 = 1
0014 = 0002 K2 2
0U15 = 0003 K3 = 3
0016 = 0004 K4 = 4
0017 s 0005 K5 = 5
0018 : 0006 K6 = 6
0015 = 0007 K7 = 7
0020 = 0008 K8 = 8

^0021 = 0009 K9 = 9
3022 = 000A KA . = 10
^023 = 000B KB 11
U024 = 00OC KC = 12
0025 = GOOD KD = 13
0026 = 000E KE = 14
0027 : 00OF KF = 15
0028 = 0011 EXEC = 11H ;EXECUTS/BREAKPOINT FUNCTION
0025 = 0012 EXAM = 12H ;EXAMINE/MODIFY FUNCTION
0030 = 0013 PROGM = 13H ? PROGRAM MEMORY
0031 s 0014 REGM = 14H ;REGISTER MEMORY
0032 = 0015 NEXT = 15H ；NEXT MEMORY LOCATION
0033 = 0016 ENTER = 16H ?ENTER FUNCTION
0034 = 0017 CLEER = 17H ?CLEAR ENTRY
0035 = 0000 TAPEO = 0 ?CASETTE OUT
0036 = 0001 TAPE = 1 7CASETTE IN
0037 = 00OF TTY = 15 ;TELETYPE COMMANDS

DISPLAY SEGMENT CODES

A

F B
G

E . . C

…ら… p

A 11 1 IN A SEGMENT POSITION CORRESPONDS TO LIGHT ON

‘ふ 一 卜、.: こ.



003F 
0006 
005B 
004F 
0066 
006D 
007D 
0007 
007F 
0067 
0077 
007C 
0039 
(JOSE 
0079 
0071 
0000 
0080 
0050 
0041

15
0453

SAVE AREA MEMORY MAP 
FILLED UPON EXECUTION OF BREAKPOINT

**************★女******************************'**

LOCATION
FFF
FEE
FFD
FFC
FFB-FEC
FEB
FEA
FE9
FES
FE7
FE6
FES
FE4
FES
FS2
FE1

CONTENTS
8279 CONTROL PORT (MEMORY MAPPED) 
8279 DATA PORT (MEMORY MAPPED)
R1OF REGISTER BANK 1
R0 OF REGISTER BANK 1
STACK
R7 OF RB0
R6 OF RB0
R5 OF RB0
R4 OF RBO
R3 OF RBO
R2 OF RBO
R1 IF RBO
R0 OF RBO
STACK POSITION PTR
REMOVED BREAKPOINT BYTE
BYTE FOLLOWING BREAKPOINT ^ c

★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★承食
Lこふ

IP
ふみし、

c P..
ORG 0 
DIS I 
JMP INIT

;RESET ENTRY POINT
;TURN OFF INTERRRUPT SYSTEM

女******************************************

8279 COMMANDS
★女*****************************************

PRESET VALUE=4 FOR 100KHZ SCAN 
READ FIFO NEXT INPUT 
CLEAR DISPLAY TO BLANKS 
DISPLAY AUTO INC FROM POS 0 
DISPLAY POSITION 1 
DISPLAY AUTO INC FROM POS 2 
POSITION 2

?MASK FOR FIFO STATUS COUNT
女****************************************************

0024 CLOCK = 24H
0040 FIFORD = 40H
00D0 CLEARD = 0D0H
0090 DISP0 = 90H
0091 DISP1 = 91H
0096 DISP6 = 96H
0092 DISP2 = 92H
0095 DISP5 = 95H
0007 FIFOCNT = 7

PGFEDCBA 
00111111B 
00000110B 
0101101IB 
0100111IB 
01100110B 
01101101B 
01111101B 
00000111B 
0111111IB 
01100111B 
01110111B 
01111100B 
001110013 
01011110B 
011110013 
011100013 
00000000B 
10000000B 
01010000B 
0100000IB

KEY
0
1
2
3
4
5
6
7
8 
9 
A 
3 
C 
D 
E 
F
BLANK
PERIOD
R

0053
0054
0055
0056
0.057
0058
0059
0060
0061
0062
0063
0064
0065
0U66
0067
0068
0069
0070
0071
0072
0073
0U74
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0102
U103
0104
0105
0106
0107
0108
0109
0110
0111
0112

ii

 

it
H

 

II

 

it

 

-I

 

ti
M

 
一-

OD

GN

K
 

I

 
I
 

A
 

B

 
N
R
 
s
 

A
B
C
D
E
F
L
E
R
Q

0
1
2
3
4
5
6
7
8
9

•

d
d
d
d
d
d
d
d
d
b
d
d
d
d
d
d
b
p
d
e

o
 

o
1
 

o
 

o
 

o
 

o
 

o
 

o
 

o
 

o
 

o



8A0F
AF
F9
B9FD
91

0003 
0003 
0004 
U00S 
000*? 
0001 
00OS 
OUOS

00OS 
OOOE： 
000C 
GOOD 
000E1 
001C 
0011 

001： 
0014 

001：. 
001¢. 
0017 
0018 
001S' 
0 01A 
001C: 
OOID 
0011： 
0020 
002：：

0024 
002（， 
0027 
002il 
0029 
0 02A 

0 02（： 
00215 
0021； 
0021， 
003：. 
003：: 
003；1 
003；） 
003（＞ 
0037 
0039 
003H 
0031） 
00312 
003F 
0040 
0U4；L 
0042 
0044 
004:5 
00415 
0 043- 
004：?

7 SAVE 
SAVE:

ORG 3 
DISエ 
SEL RBI 
JMP SAVE 
ORG 7 
DIS TCNTI 
RETR 
ORG 9

INTERNAL REGISTERS IN EXTERNAL MEMORY

;EXTERNAL INTERRUPT ENTRY POINT

?TIMER INTERRUPT ENTRY POINT

SAVEl:

ORL P2,#15 
MOV R7 
MOV AfRl 
MOV R1,#0FDH 
MOVX @R1,A 
MOV A,*19H 
XCH A,R0 
DEC R1 
MOVX @R1/A 
DEC R0 
MOV A,@R0 
MOVX @R1,A 
MOV AfR0 
DEC R1 
JNZ SAVE1 
MOV AfPSW 
MOVX @R1,A 
CALL INITIO
MOV Ar#DBB+PERIOD ;"B."
CALL OUTDSP ?DISPLAY

GET USERS RETURN ADDRESS FROM STACK

;BANKING
;SAVE USER A REG

;TOP OF REGISTER SAVE AREA 
?SAVE R0 AT TOP 
；# BYTES TO SAE

；NEXT SAVE LOCATION

；GET INTERNAL RAM BYTE 
?SAVE IN EXTERNAL MEMORY 
?GET COUNT

?NOT DONE YET 
?STACK PTR 
;SAVE
；INIT ALL I/O DEVICES AND CLOCK

BR1:

CALL FNDST 
DEC A 
DEC A 
MOV R0fA 
MOVX @R1,A 
ADD Af#2 
INC R1 
MOVX A,@R1 
MOV R3fA 
ANL Af#0FH 
MOV R5fA 
DEC A 
JNC BR1 
MOV R5,A 
MOVX @RlfA 

CALL DISPAD 
ORL P2f#0FH 
MOV Rlf#0E2H 
MOVX Af@R1 
MOV R6,A 
DEC R1 
MOVX Af@R1 
MOV R7,A 
CALL PUTM 
MOV AfR7 
MOV R6,A 
CALL PUTM 
SEL RBI 
MOV AfR7

；PT AT USER STACK IN EXT MEM 
?BACK UP RETURN ADDRESS 
;9ACK UP- 2 BYTES 
;PC0-7
?3ACK IN STACK 
;MUST WE BORROW 
;PT AT PC8-11 
;GET IT 
；SAVE STATUS 
'•ONLY PC8-11

?BACK IN STACK
;ADDRESS OF BREAKPOINT
;BANK TO TOP
;BREAK BYTE
；GET BYTE
;READY FOR OUTPUT
;SYTE FOLLOWING BREAKPOINT PTR

；SAVE IT
;BREAK BYTE REINSERTED INLINE,BUMP PC

;FOLLOWING BYTE REINSERTED 

；USER A REGISTER
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0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
0221
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232

004A C5 
004B 5468 
004D FB 
004E 47 
004F 5462 
00510465

SEL RBO 
CALL DISPRG 
MOV AfR3 

SWAP A 
CALL DSG 
JMP KEY

0053 
0055 
0056 
0057 

0059 
005A 
U05B 
U05C 
005E 
005F 
0060

0061
0063
0065
(J06フ 
0069 
006A 
006C 

006D 
006F 
0070 
0072 
0074 
0076 
ゴ077 

0079 
007A 
007C 
007E 

0080

0082
0084
0086

0088 
008A 
008C 

008E 
0090 
0092

54D3 INIT: CALL FNDST

rDISPLAY REGISTER 
;STATUS

;PT AT USER STACK

CMD :

KEY:

27
91
2308
19
91
3F
5442
OC
OD
OE

5413
2341
5427
BCQO
AE
5413
FE
0682
07
C684
03F1
F288
07
C686
07
C694
03FD
F288
0461

648A TAPEOUT 
2468 TAPEIN: 
04F2 EX:
0088 ERROR =
5413 CMDUD:
2379
541F
2350
541F
0465

CLR A
MOVX @RlfA 
MOV Af#8 
INC R1 
MOVX (§R1,A 
MOVD P7,A 
CALL INITIO 
MOVD AfP4 
MOVD AfP5 
MOVD A,P6

★女**********************************

COMMAND ENTRY POINT
'k'k-kic-kicifk'k'kicicicififk'k'kit-kic'kir'kic'kicie'kicicic'k'kic

;DEFAULT RETURN ADDR=800H

INIT P7 TO OUTPUT 0 
ェNIT ALL I/O DEVICES AND CLOCK

= 0094 
U094 AA 
0095 2379 
0097 5427 

0099 03ED

EXAMOD

CALL CLEAR 
MOV Af#EQSIGN 
CALL KO 
MOV R4f#0 
MOV R6,A 

CALL CLEAR 
MOV A,R6 

JZ TAPEOUT 
DEC A 
JZ -TAPEIN 
ADD Af#-15 
JB7 CMDUD 
DEC A 
JZ EX 
DEC A 
JZ EXAMOD 
ADD A,#-3 
JB7 CMDUD 

JMP CMD

:JMP TPOQT 
JMP TPIN 
JMP EXBR 
$

CALL CLEAR 
MOV Af#DE 

CALL 〇UTDSP 
MOV A,#DR 

CALL 〇UTDSP 
JMP KEY

MOV R2fA 
MOV Ar#DE 

CALL KO 
ADD #-13H

'•DISPLAY A THEN READ KEY 
;EXT MEM FLAG 
;SAVE
;CLEAR DISPLAY 
?RESTORE INPUTTED KEY 
?WRITE CASETTE/TELE

? READ TAPE
;SKIP REST OF BOTTOM 2 ROWS 

;COMMAND UNDEFINED

?EXEC/BREAKPOINT FUNCTION

rPPOG/REG INVALID COMMANDS 

;IGNORE . . CLEAR

fCLEAR DISPLAY

•R"

:KA0-7=0

?PROG KEY?

ュP,二‘.$い

f綱讀u;
r; 4 % n



OOCE
OOCF
OODO
OOD：>
00D3
OOD4
OOD<i
00D7

OOD!》 
OODB 
OODD 
OODir 
OOEO 
OOEl 
OOE 3 
OOEl 
OOE.5 
00E7 
OOEJ 
00EA 
OOEC 
0QE：2

009E. 
009D 
009E：

0 0 AC 
0 0 A；. 
0QA4 

00A6.

JZ PMEM 
DEC A 
JNZ ERROR

REGISTER MEMORY KEY 
MOV R4f#80H 
MOV A,#DR+PERIOD

?YES
;REG KEY

;REG MEM FLAG 
；"R."

MOV R3f#0 
JMP EX3

?DEFAULT =0

PMEM:
EX3:

EX4:

"p. ••

POS 0 DISP 
DEFADLT=800H 
INPUT ADDRESS 
MEM FLAG

;VALID EXTERNAL RANGE 
;GET KAO-7

EX1:

;KA8-11
?INVALID RANGE>63

;PC0-7

EXO:

"NEXT

MOV A,#0F3H 
CALL OUTDSP 
MOV R3,#08H 
CALL INPADR 
MOV AfR4 
CPL A 
JB7 EX1 
MOV A,R2 
ANL A,#0C0H 
ORL AfR3 
JNZ ERROR 
MOV A,R2 
MOV RO fA 
MOV A,R3 
MOV R5,A 

CALL DISPAD 
CALL GETM 
MOV R6,A 
CALL DISPRG 
CALL INBYTE 
RLC A 
MOV R7,A 
CALL PUTM 
MOV A,R7 
JBO CMD
•• KEY HIT BUMP PC AND CONTINUE 
INC R2

;PC8-11

;GET MEMORY BYTE AT PC,USE FLAG

;READ MODIFIER IF ANY 
?GET FLAG FROM INBYTE 
?SAVE IT
?STORE MODIFIED OR ORIG VALUE BACK 
?RETRIEVE FLAG

；NO OVERFLOW IN PC8-11 
;3UMP PC8-11

MOV A,R2 
JNZ EX4 
INC R3 
MOV A,R3 
ANL Af#0FH 
MOV R3 fA 

JMP EX4
***********************************************

INBYTE- GET DATA BYTE FROM KEYPAD AND DISPLAY 
************************************************

?ONLY 4 BITS VALID

INBYTE: CALL GTVALD 
JC INBOUT 
MOV R6 f#0 

INB1: XCH A,R6
SWAP A 
ANL Af#0F0H 
ORL A,R6 
MOV R6,A 
MOV A,#D；［SP6 
CALL CTR8279 
MOV AfR6 
CALL DISPRG 
CALL GTVALD 
JNC ェNB1

rGET VALID HEX DIGIT

；STILL VALID DIGIT

0233 
0234 
0235 

^).236 

1237 
(1238 
0 239 
0240 
0 241 
0242 
0243 
0244 
0 245 
0246 
0247 
0248 
0 249 
U 250 
0251 
0 252 
U253 
0 254 

0 255 
0256 
0257 
0258 
0259 
0260 
0261 
つ262
)263 
0264 
0 26 5 
0266 
0 267 
0268 
0269 
0270 
0271 
0 27 2 
0273 
0274 
0275 
0276 
0277 
0278 
0279 
0280 
0281 
0282 
0283 
0284 

0285 
0286 

-D287 
1283 
~ 289 

0290 
0291 
0292
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MUST GET BREAKPOINT ADDR AND STUFF EN I THERE

2391 MOV A,#DISP1
5408 CALL CTR8279
23FC MOV A,#DBB+PERIOD ;"B." •:-レ’'

541F CALL OUTDSP • ■ *

27 CLR A 、二

AA MOV R2,A
AB MOV R3,A
54B4 CALL INPADR ;GET BREAK ADDR
FA MOV A,R2 '*； 4 ' LX
4B ORL A,R3
C651 JZ RESTORE ;N0 ENTRY
FA MOV A,R2

二：.

mi

OOFO 67 
OOF183

INBOUT: RRC A 
RET

EXECUTE AND BREAK FUNCTIONS 
★**********★*★★★★★★**★*★★★****★★**★*★★*★★★★★

EXBR: MOV Af#DR+PERIOD
CALL OUTDSP 

CLR A 
MOV R2fA 
MOV R3,A 

CALL OUTDSP 
CALL FNDST 
MOV R0,A 
MOV R2fA 
INC R1•
MOVX A,@R1 

ANL A,#0FH 
MOV R5,A 
MOV R3fA 
CALL DISPKA 
CALL INPADR 
RLC A 
MOV R6,A 
MOV AfR2 
MOV R0,A 
MOV AfR3 
MOV R5fA

EXBR1: CALL DISPAD
MOV A#R6 
JBO RESTORE 

CLR A 
MOV R2fA 
MOV R3,A 
CALL DISPKA 
CALL FNDST 
MOV AfR0 
MOVX @R1,A 
エNC R1 
MOVX A,@R1 
ANL A,#0F0H 
ORL AfR5 
MOVX @RlfA 
MOV AfR6 
JBO RESTORE

，R,

;KA=0

;PT AT USER STACK RETUREN 
;PC0-7 FOR RETURN

;PC8-11

PC8-11 
SET KA
ADDRESS IN POS 2
GET RETURN ADDR FROM USER

fSAVE FLAG 
:KAO-7 
?PC0-7

fSET PC FROM KA 
?NEW RETURN ADDR IN POS 2 

rGET INPADR FLAG 
rNO* BREAKPOINT

;KA=0 DEFAULT

;SET UP STACK FOR RETURN 
?PC0-7 FOR RETURN

;GET PC8-11 RETURN 
;STATUS BITS 
?RETURN ADDR 8-11 
;BACK IN STACK 
7FLAGS FROM INPADR 
;ENTER KEY

0293
0294
0295
0296
0 297
0298
0299
0300
0301
0302
0303
0304
0305
03U6
0307
0308
0309
0310
0311
0312
0313
0314
0315
0316
0317
U318
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
0331
0332
0333
0334
0335
0336
0337
0338
0339
0340
0341
0342
13343
0344
0345
U346
U347
0346
0349
0350
0351
0352
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MOV R0,A 
MOV A#R3 
MOV R5,A 
CALL GETM 
MOV R7,A 
MOV A,#05H 
MOVX {§R0,A 
CALL BUMPPC 
CALL GETM 
ORL P2,#0FH 
MOV R1,#0E1H 
MOVX @RlfA 
MOV A,R7 
INC R1 
MOVX @R1,A 
MOV R6f#05 
CALL POTM

RESTORE: ORL P2,#15 
SEL RBI 
MOV R0,#0FBH 
MOV Rlf#18H

RES1: MOVX A,@R0
DEC R1 
MOV @R1,A 
DEC R0 
INC R1
DJNZ R1,RES1 
MOVX Af@R0 
MOV PSWfA 
SEL RBI 
MOV R0f#0FCH 
MOVX Af@R0 
MOV R1,A 
'INC R1 
MOVX A,@R0 
MOV RO.A 
MOV A.R7 
RETR

?PC0-7

TPIN:

rPC8-ll FOR BREAKPOINT 
?GET IN CODE BYTE 
【SAVE
?EN I INSTRUCTION CODE
?STUFF
?PC=PC+1
fGET SECOND BYTE FOR STORAGE

?PT AT SECOND BYTE 
rSAVE UP HIGH 
?RETRIEVE BREAK BYTE 
?R1=E2H 
?SAVE IT 
?NOP INST 
?STUFF IN LINE 
fMEM BANK

SYNC:

SYNC1:

TPINl:

?PT AT STACK TOP 
?COUNTER AND INTERNAL RAM PTR 
rGET EXT BYTE

fSTORE INTERNAL

『GET STACK PTR 
rRESTORE PSW

R0 OF RBI 
GET R1OF RBO 
RESTORE IT 
PT AT R0 OF RBI

rDSERS A REG 
?RETURN TO USERS PROG

MOV Af#30H 

CALL KO 
ADD A,#-0FH 
JZ TTYIN
MOV A,#DC+PERIOD
CALL OC
MOV R6,#0
CLR F0
CPL F0
CALL BITIN
XRL A,#0E6H
JZ TPINl
CLR F0
CPL A
JNZ SYNC1
SEL RBO
CALL CASIN
CALL TAPING
DJNZ Rl,TPINl
SEL RBI
DJNZ R0,TPINl

，，工"

7 INPUT TAPE FROM TELETYPE

?SYNC ON TAPE WITH 0E6H CHR

?SET NON-INVERT FLAG 
;GET NEXT BIT 
；EQO SYNC CHR?
；BRIF NON-INVERT SYNC 
；SET INVERT FLAG 
；SQU INVERT SYNC CHR? 
；BRIF NOT EQU

;READ BYTE 
;COMMON STUFF

iiiiii-iiiiiiiii ii fityimiiiir

C9
A1
C8
IS
E958
80
D7
D5
38FC
80
A9
19.
80
A8
FF
93

0353
0354
0355
3356
^)357
0358
0359
0360
0361
0362
0363
0364
0365
0366
0367
0368
0369
0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
0380
4381
D382

-D383
0384
U385
0386
0387
0388
0389
0390
1)391
U392
U393
0394
0395
0396
0397
0398
0399
0400
0401
0402
0403
0404
0405
0406
『7
4U8

<*409
0410
0411
0412

013ii 
013!) 
U13A 
01313 
U13D 
CI13K 
0141〕 
0141 
014：J 
014:5 
0147 
014!) 
014A 
01413 
U14C 
01413 
014]?' 
015:L 
015:3 
0154 
01515 
0153 

015'J 
015A 
01513 

015C 
0151： 
015? 
0160 
0161 
016 2 
0164 
U16 5 
01615 
016 7 
0163 
016 J 
016A

01613 
U15]D 
016;? 
0171 
017 3 
0175 
0177 
0179 
017A 
01713 
0171〕 
017：? 
018 L 
0182 
0183 
0185 
01^3 
0183 
018A 
018C 
018 D
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0413 

041.4 
0415 
0416； 
0417 
0418 
0419 
0420 
0421 
U422 
0423 
0424 
0425 
0426 
0427 
U428 
0429 
0430 
0431 
0432 
0433 
0434 
U435 
0436 
0437 
0438 
0439 
U44U 
0441 
0442 
0443 
0444 
0445 
0446 
0447 
0448 
0449 
0450 
0451 
0452 
0453 
0454 
0455 
0456 
0457 
0458 

0459 
0460 
0461 
0462 
0463 
0464 
0465 
0466 
0467 
0468 
0469 
0470 
0471 
0472

018F C5 SEL RBO
0190 7400 CALL CASIN
0192 6F CHECK: ADD AfR7 
0193 96D1 JNZ ERRl
0195 0461 JMP CMD
0197 23F3 TTYIN: MOV Af#0F3H 
0199 34B6 CALL OC
019B 7469 TALE1: CALL TELEIN 
019D 17 INC A
019E 969B JNZ TALEl
01A0 CL5 TALE2: SEL RBO 
01A1 7469 CALL TELEIN
01A3 34AF CALL TAPING
01A5 E9A0 DJNZ RlfTALE2
01Aフ D5 SEL RBI
01A8 E8A0 DJNZ R0,TALE2
01AA C5 SEL RBO
01AB 7469 CALL TELEIN
01AD 2492 JMP CHECK

參

01AF 2F TAPING: XCH AfR7
01B0 6F ADD A,R7
01312F XCH AfR7
01B2 541F CALL OUTDSP
0134 4483 JMP PUTM

01B6 541F OC:

0138 
01B9 
U1BA 
013B 
01BD 
013F 
01C1 
01C2 
01C3 
01C4 
01C5 
01C7 
01C9 
01CA 
01CB 
01CC 
U1CD 
01CE 

01CF

27
A8
AA
BD08
546F
54B4
FA
17
A9
FB
03F8
F2D1
D5
17
A8
C5
27
AF
6419

CASCOM:

CALL OUTDSP

CLR A 
MOV RO.A 
MOV R2,A 
MOV R5,#8 
CALL DISPAD 
CALL INPADR 
MOV AfR2 

INC A 
MOV RlfA 
MOV A,R3 
ADD Af#-8 
JB7 ERRl 
SEL RBI 
INC A 
MOV ROfA 
SEL RBO 

CLR A 
MOV R7,A 

JMP TR2

rCHECKSUM FROM TAPE 
?IS CHECKSUM THE SAME?

'•CHECKSUM ERROR

:READ BYTE
rCHECK FOR RECORD MARK FF 
fNOT YET

rREAD BYTE FROM TAPE 
;COMMON

:READ CHECKSUM

rADD NEW BYTE TO OLD CHECKSUM 
;NEW CHECKSUM 
?OUTPUT TO DISPLAY 
rSTORE IN MEMORY

;GET END ADDRESS

:CLEAR CHECKSUM 
?INITIALIZE TIMER

し L
-.一い-

しス

01D1 0488 ERRl: JMP ERROR ノ ;（ぃ…
m-k'k'kie'kic'kificit'kicic'kic'kic-kie-kie'kie'k-k-k-kie-k-k'kir-kie'k'k-k'k'k'kicic * ★ ★ ie'ie *'★舍

； PRODUCTION TEST ROUTINES FOR TESTING ttEMQRY' '
; KEYPAD AND DISPLAYS FOR PROPER FUNCTIONING-:
* *********************************************** if'k

01D3 5413 PRODTST: CALL CLEAR 
01D5 2308 MOV A,#8
01D7 BA1Q PROD1: MOV R2,#16 
01D9 AB MOV R3,A
01DA 5448 CALL DISPDG
01DC FB MOV A,R3
Q1DD EAD9 DJNZ R2,?-4

• r* /
C \ ふ一..

パ-
i.-> . • r - \

-• r亡 广‘，^

?FILL DISPLAY WITH SAME CHAR

;SAVE



CLEAR: MOV A,#CLEAHD
CALL CTR8279 
MOV Af#8 
CALL CTR8279 
MOV A,#DISP0 
JMP CTR8279

?CLEAR DISPLAY

；16 DIG DISPLAY 
.-DISPLAY POS 0

021P D5 
0221) 8A0F 
0 22Z B9EEI 
022431.
0 22i>； ；•>
0 22\ir. >83.

OUTDSP:

0 213 
021!) 
0217 

.0 21!) 
0 21B 
0 211)

01E3 
OlEf. 
01E7 
G1ES- 
01EB 
UlED 
01EF 
01FCI 
GIF]. 
OIF：： 
01F3 
(J1F ん 
01F6 
oipa
01FA 
01FC 
OlFD

?MEMORY MAP TP DISPLAY 
；DATA PORT 
;OUTPUT TO DISPLAY

(320(1 PAGE

女***********************★★★女*******************★★女*

SYNCST:- GENERATES CONTINOUS CASETTE SYNC BYTES
★★女****************************************************

0200 55 SYNCST: STRT T
020：. A5 CLR FI
0202 BEE6 MOV R6,#0E6H
0204 741F CALL CASOUT
0206 4402 JMP $-4 _
0208 8A0P CTR8279: ORL P2f#15 
020A D5 SEL RBI
020H B9FF MOV Rl,#0FFH
U20D 91 MOVX @R1/A
02012 81 CTR1: MOVX A,@Rl
020F F20E J37 CTRl
021：.C5 SEL RBO
021；> 83 RET

;BANK FOR 8279

;CONTROL PORT 
;OUTPUT COMMAND 
? READ STATUS
7WAIT FOR DISPLAY AVAILABLE(FOR CLEAR)

MEMTEST: CALL CLEAR 
MOV R0,#0FDH 
MOV R5,#0FH 

NEWAD: CALL CLEAR
CALL DISPAD+4 
CALL BANKER 

LOOP: MOV AfR2
MOVX 細，A 
MOVX A,@R0 
MOV R3,A 
XRL A,R2 
JZ $+4 

JMP MEMERR 
DJNZ R2,LOOP 
DJNZ R0,NEWAD 
DEC R5 
JMP NEWAD

;TOP OF VALID MEMORY

;BANK P2 TO ADDRESS IN R0,R5

?OUTPUT CHAR 
;INPUT CHAR 
'•SAVE
7 IS IT SAME?

?TRY NEXT PATTERN 
;HACK UP 1 AND CONTINUE 
.-PREVIOUS PAGE

0227 541F KO: CALL OUTDSP

022!) 5434 KEYIN: 
02213 03E9 
022D 9631 
0 22^. 0 461

CALL KEYINP 
ADD A,#-17H 
JNS KEY2 
JMP CMD

;READ KEY 
;CLEAR? 
；NO 

?YES

01DB' 5434 PROD2: 
01EJ. 96D7

CALL KEYINP 
JNZ PROD1

?READ KEYPAD0473 
0474 

_D475 
2476 
コ477 
0478 
0479 
0480 
0481 
0482 
0483 
0484 
0485 
0436 
0487 
0488 
0489 
0490 
0491 
0492 
0493 
0494 
0495 
0496 
U49フ 
0498 
0499 
0500 
0501 
ョ502 
酬503 
0504 
U505 
0 50 6 
U507 
0508 
0509 
0510 
0511 
0512 
0513 
0514 
0515 
0516 
0517 
0518 
0519 
0520 
0521 
0522 
0523 
0524 
0525 
0526 
0 527
528
529 

0530 
0531 
0532

_ _ ..他,miahtetilL.,, •,衿痛‘ 娜.
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DISPAD
MOV Af#DISP2 
CALL CTR8279 
MOV AfR5 
CALL DISPDG 
MOV AfR0 
CALL DISPRG 
CLR A

026F
0271
U273
U274
0276
0277
0279

0252 
0253 
0254 
0255 
0256 
0257 
0258 
0259 
025A 
U25B 
Q25C 
Q25D 
025E 
025F 
0260 
0261 
0262 
0264 
0 266 
0267

U2310317 KEY2: 
U233 83
U234 2340 KEYINP: 
0236 5408 
0238 D5
0239 81 KEYl: 
023A 5307 

023C C639 
023E C9 
023F 31 
0240 C5 
024183

ADD A,#17日 

RET
MOV Af#FIFORD 
CALL CTR8279 
SEL RBI 
MOVX A,@R1 
ANL A,#PIFOCNT 
JZ KEY1 
DEC R1 
MOVX A,@R1 
SEL RB0 

RET

0242 2324 INITIO: MOV A/#24H 
0244 5408 CALL CTR8279
0246 4413 JMP CLEAR

0243 5462 DISPDG: CALL DSG 
024A 441F DISPDG1: JMP OUTDSP

024C 5462 DISPDGP: CALL DSG
U24E 4380 
0250 444A

ORL Af#PERIOD 
JMP DISPDG1

DISPTB:

DSG:

3268 AP 
〕269 47 
326A 5448 
J26C FF 
J26D 444C

DISPRG: MOV R7fA 

SWAP A 
CALL DISPDG 
MOV AfR7 

JMP DISPDGP

rREAD FROM FIFO COMMAND

?STATUS
?ANY KEY PRESSED YET? 

?NO
?DATA PORT 
rREAD KEY

【CLOCK PRESET

【GET DISPLAY CODE 
^DISPLAY IT

rGET DISPLAY CODE 
?ADD PERIOD BIT 
?GO DISPLAY IT

:i/^0

DISPLAY A REGISTER 
GET HIGH BYTE FIRST 
DISPLAY DIGIT 
RETRIEVE LOW NIBBLE?. 

DISPLAY WITH PERIOD ~

•• •-- 一:.‘二，

9 c f

;DISPLAY ADDRESS WITHIN^ BLANKS
rl4?i ふ

?PC8-11
:DISPLAY DIGIT 

rDISPLAY REGISTER

He：
ae£
2r>- 

jVC c q :
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0299 
029A 
029C 
029E 
029F 
0 2AO 
0 2A1 
0 2A3 
0 2A5 
0 2A6 
0 2A7 
0 2A9 
(J2AA 
0 2AC

0 2A£: 
U2AF 
0 2B1 
0 2B：： 
0 23：.

0 2AE BANKER =$

OA IN AfP2
53F0 ANL Af#OFOH
4D ORL A,R5
3A OUTL P2fA
83 RET
0284 INPADR = 5
54E6- CALL GTVALD
F6C7: JC INPEND
2A XCH AfR2

ぐ4 7 SWAP A
AB MOV R3rA
53F0 ANL A^OFOH
4A ORL AfR2
AA MOV R2,A
230F MOV A,#OFH
5B ANL AfR3
AB MOV R3,A

PUTM

PUTM3:

BUMPPC:

PUTMl:

MOV A,R4 
JB7 PUTMl 
CALL BANKER 
MOV AfR6 
MOVX @R0fA 
INC R0 
MOV AfR0 
JNZ $+3 
INC R5 
RET
MOV AfR0 
ADD A,#-1AH 
JB7 PUTM3 
MOV AfR6 
MOV @R0 fA 
JMP BQMPPC

GETM

GETM3:

GETM1:

GETM2:

MOV AfR4 
JB7 GETM1 
CALL BANKER 
MOVX Af@R0 
RET
MOV AfR0 
ADD
JB7 GETM2 
MOV A,@R0 
RET
ADD Af#-2 
MOV ROfA 
MOV R5f#0FH 
JMP GETM3

027A
027B
027C
027D
027E
027F
0281

?BLANK TO END OF DISPLAY

?MEM FLAG 
;REGISTER MEMORY 
;EXTERNAL MEM BANKING 
;GET BYTE TO STORE 
;STORE IT

;IF CARRY NEEDED

;GET ADDRO-7 
;WHERE IS IT 
7 IN EXTERNAL MEMORY 
;GET BYTE 
;STORE INTERNAL 
;BUMP PC AND RETURN

；MEM FLAG 
?REG MEMORY
；BANK FOR EXTERNAL MEM

;ADDR0-7 

?WHERE IS IT

；GET IT FROM INTERNAL MEMORY 

?PT AT EXTERNAL ADDR

?BANK TO PC8-llfPC0-7 IN R0 
?READ EXISTING P2 
?REMOVE BANK BITS ONLY 
rMERGE BANK BITS WITH P2 HIGH NIBBLE 
rPERFORM BANKING

?GET VALID HEX DATA 
:TERM . OR f 
?KA 0-7

-LEFT SHIFT KAO-11 AND MERGE NEW DIGIT

?KA8-11
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0653
0654
0655
0656
0657
0658
0659
0660
0661
0662
0663
0664
0665
0666
0667
0668
0669
0670
0671
0672
0673
0674
0675
0676
0677
0678
0679
0630
0681
0682
0683
0684
0685
0686
0687
0688
0689
0690
0691
0692
0693
U694
0695
0696
0697
0698
0699
0700
0701
0702
0703
0704
0705
Uフ06 
0707 
0708 
0709 
0710 
0711 
0712

02C3 54C9 
02C5 4434 
02C7 67 INPEND: 
02C8 83
02C9 2396 DISPKA:
02CB 5408
02CD FB
02CE 5448
02D0 FA
02D1 4468
02D3 8A0F FNDST:
02D5 B9E3
02D7 81
02D8 5307
02DA 97
02DB 96DF
02DD 2308
02DF 07 FNDST1:
02E0 F7
02E1 03EC
02E3 A9
02E4 81
02E5 83

CALL DISPKA 
JMP INPADR 
RRC A 
RET
MOV A,#DISP6 
CALL CTR8279 
MOV A,R3 

CALL DISPDG 
MOV AfR2 
JMP DISPRG 
ORL P2,#15 
MOV R1,#0E3H 
MOVX A,@R1 
ANL A,#7 
CLR C
JNZ FNDST1 
MOV A,#8 
DEC A 
RLC A
ADD #0SCH 
MOV R1,A 
MOVX A,@R1 
RET

^DISPLAY KA IN POS 5-7 
?GET ANOTHER 
rC=0="NEXT”，C=l="ENTER，

【POS 5 SETUP 
fKA8-ll

02E6 5429 GTVALD: CALL KEYIN
02E8 03F0 
02EA F2F0 
02EC 03F9 
02EE A7 
02EF 83
02F0 0310 GT1: 
02F2 97 
02F3 83

ADD Af#-16 
JB7 GT1 

A##-7 
C

ADD 
CPL 
RET
ADD A,#16 

CLR C 
RET

?STACK PTR PTR 
?STACK PTR

?FOR RLC A
?NO ROTATE STACK
?TOP OF STACK

?*2BYTES/ENTRY
?BASE PTR OF EXT STORAGE

?GET PCO-7

;READ KEYPAD 

7VALID HEX DIGIT
;SET CARRY AND A=FF IF ENTER,A=FE IF NE 
;SET CARRY FOR TERMINATE

;RETSTORE VALUE

02F4 62 TEND1: MOV TfA
U2F5 00 NOP
02F6 00 NOP
6^F7 00 NOP
0^F8 00 NOP
02F9 55 STRT T
0 2FA 2308 MOV A,#8
02FC 83 RET

0300 ' PAGE ‘ K
女**********************************

CASETTE INPUT BYTE (TARBEL) . v.,
女*****★★女*******1************************

0300 BA07 CASIN:
0302 7406
0304 EA02
0306 160A BITIN:
0308 6406
030A 0E BITl:
0308 AB
030C 47
030D F7
030E 8611
0310 A7
0311 FE NOCOMP:

MOV R2,#7 
CALL BITIN 
DJNZ R2,CASIN+2 
JTF BIT1 
JMP BITIN 
MOVD ArP6 
MOV R3fA 

SWAP A 
RLC A
JF0 NOCOMP 
CPL C 
MOV A,R6

COUNT-1

rWAIT FOR TIMEOUT

-:.eft V 
い、ノMD
へ•こ

r* i 二::

:ぐ‘U

GET STATE OF LINE 
SAVE IT 
PUT IN BIT 7 
INTO CARRY 
BRIF NON-INVERT 
INVERT
GET ACCUMULATED BYTE

•..■'も* C I

^cc5 etc. 

r>ie
•二.そ如3 ..



0713 

0714 
Q715 
コ716 
コ,717 
0718 
0719 
G720 
0721 
0722 
0723 
U724 
0725 
0726 
0727 
0728 
0729 
0730 
0731 
0732 
0733 
0734 
0735 
0736 
0737 
0738 
0739 
0740 
0741 
コ742 

3743 
6744 

0745 
0746 

0747 
0748 
0749 
0750 
0751 
0752 
0753 
0754 
0755 
0756 
0757 
0758 
0759 
0760 
0761 
0762 
0763 
0764 
0765 
0766 
0767 
768 
フ69 

0770 
0771 
0772

031:,
031：.
0314
U31f.
031¢.
0317
0319

67
AE
0E TR1:
37
DB
7214
23FD TR2:

031El 7449 
U31D FS 
031f: 83

RRC A 
MOV R6,A 
MOVD A,P6 
CPL A 
XRL AfR3 
JB3 TR1 
MOV A,#-3 
CALL TIMEND 
MOV AfR6 
RET

，•エNCLUDE NEW BIT 
；SAVE BYTE
;WAIT FOR TRANSITION 
;INVERT 3ITS 
TRANSITION YET?
?NO
;INITIALIZE TIMER

；GET BYTE BACK

★★★★★★★★★★★★★★★★★★★★★★★★光★★★★★★★★★★★★★★★★★★★★女

CASETTE OUTPUT BYTE (TARBEL)

0311， 
0321 
0 3211 
0323 
0324 
0326 
0328 
0329 
(J32A 
032¢： 
0 321) 
0 321： 
0330 
0331 
0332 
033：｝ 
033!> 
0331) 
0337

BA08
FE
67
AE
7443
F632
07
9F
7439
8F
FE
EA22
67
83
8F
7439
07
9F
6420

CASOUT: MOV R2,#a 
MOV AfR6 
RRC A 
MOV R6fA 
CALL TIMEOUT 
JC CASOUT1 
DEC A 
ANLD P7fA 

CALL PTIMEOUT 
ORLD P7,A

CASOUT2: MOV A,R6
DJNZ R2/CASOUT+3
RRC A
RET

CASOUT1: ORLD P7,A
CALL PTIMEOUT 
DEC A 
ANLD P7fA 
JMP CASOUT2

#BITS

SAVE BYTE

FORCE HIGH

;GET NEXT BIT 
RESTORE A

FORCE HIGH

A=7
FORCE LOW

033!) FA PTIMEOUT: MOV a/r2
033八07 
03313 9643 
033】)7641 
033F 6443

DEC A
JNZ TIMEOUT 
JF1 PTIME1 
JMP TIMEOUT

034174E1 PTIME1: CALL 101

034；｝ 23FE TIMEOUT: MOV Af#-2 
0 34!> 1649 JTF TIMEND
0347 6445 JMP TIMEOUT+2
0341) 44F4 TIMEND: JMP TENDl

0343
034(：
0341S
034；?
0351
0353
0355
0357
0353
035A
035C

AE
BA0B
97
1653
644F
E65A
2308
9F
6450
2304
8F

************************************************ 

TELETYPE OUTPUT DRIVER 110 BAUD
女***********************************************

TELEOUT: MOV R6,A ;SAVE
MOV R2,#ll ;BIT COUNT
CLR C ，-FOR START BIT

TELE1: JTF TELE2
JMP $-2 ;WAIT FOR TIMEOUT

TELE2: JNC BITOUT1
MOV A,#0BH 
ANLD P7,A 
JMP 3：CTOUT3 

BITOQT!: MOV A,#4 

ORLD P7,A

;OUTPUT 0 BIT 
;OUTPUT INVERTED 1 
;PORT 7 BIT 2

BIT

_



0773 

07フ4 
07フ5 
0776 
0777 
0778 
0779 
0780 
0781 
0782 
0783 
0784 
0785 

0786 
0787 
0788 
0789 
0790 
0791 
0792 
0793 
U794 
0795 
0796 
0797 

0793 
0799 
08U0 

0801 
0802 
0803 
0804 
0805 

0806 
0807 
0808 
0809 
0810 
0811 
0812 
0813 
0814 
0815 

0816 
U817 

0818 
0819 

0820 
0821 
0822 
0823 
0824 
0825 
0826 
0827 

0828 
0629 
0830 
0831 
0d32

035D 97 
035E A7 
035F FE 

0360 67 
0361 AE 
0362 23BD 
0364 7449 
0366 EA4F 
0368 83

BITOUT3: CLR C 

CPL C
MOV A,R6 

RRC A 
MOV R6,A 
MOV A,#-67 
CALL TIMEND 
DJNZ R2,TELE1 

RET

:FOR STOP BITS

?FOR TIMER FOR 9040 USEC DELAY 
?SET TIMER AND START 
?GET NEXT BIT IF ANY

TELETYPE INPUT ROUTINE 110 BAUD 
*********************************************

0369
03&B
036C
036E
0370
0372
0374
0376
0377
0379
U37B
037D
037E
037F
0380
0381
0382
0383
0384
0386
0388
0389

038A
038C
038E
0390
0392

0393 
0395 
0397 
0399 
039A 
0398 
039D 
039F 
0 3A1 
0 3A3 
0 3A5 
03A7 
U3A8 
0 3AA 
0 3AB 
0 3 AD

BA0 8 

0E
5268
23DE
7445
23BD
7445
0E
5268
23BD
7445
0E
67
67
67
FE
67
AE
EA79
7443
FE
83

233F
5427
03F1
C6C8
1C

2389
3486
BB05
27
AE
741F
EF99
EB99
BEC3
741F
BEE6
B5
741F
C5
548A
74DB

TELEIN: MOV R2f#8
Tl: MOVD AfP6

JB2 T1 

MOV A,卜34 
CALL TIMEOUT+2 
MOV A,#-67 
CALL TIMEOUT+2 
MOVD AfP6 
JB2 T1

T3: MOV A,#-67
CALL TIMEOUT+2 
MOVD A,P6 
RRC A 

RRC A
RRC A ?BIT IN 
MOV AfR6 

RRC A 
MOV R6.A 
DJNZ R2,T3 
CALL TIMEOUT 
MOV AfR6 
RET

?3 3ITS/BYTE 

7READ LINE

HALF BIT TIME 
START CLOCK

READ LINE 
FALSE START BITE

1 BIT IMTE

CARRY

;MERGE NEW BIT 
?SAVE
;GET NEXT BIT 
?WAIT FOR STOP BIT 
?RETRIVE BYTE

女*********★女********★★★女************★★女**********

TAPEOUT- OUTPUT BINARY TAPE TO CASETTE OR PTAPE
•k'k'k-k'k'k'k'k-k-k'k'kiciciric'k-kic'k'kic-kickie'k'kicicicicic-k'k'k'k'k-kicic'k'kic'kic'kiricicifk-kie'ifk

TPOUT:

CT2:

MOV A,#03FH 
CALL KO 
ADD A,#-0FH 

JZ TTYOOT 
INC R4

CASETTE OUTPUT HERE
MOV A,#DC+PERIOD 

CALL OC 
MOV R3,#5 
CLR A 
MOV R6 fA 
CALL CASOUT 
DJNZ R7fCT2 
DJNZ R3,CT2 
MOV R6,#0C3H 
CALL CASOUT 
MOV R6,#0E6H 
CPL FI 
CALL CASOUT 
SEL RB0 
CALL BUMPPC 
CALL 100UT

CT1:

-IS IT TTY COMMAND? : 2..,
YES t .'パ ^
:R4 = 1=CASETTE f R4=0=TE5jETY.lB 〇

?.•二 u3€C
；nC.n —:

t' \ r ~ :
■.へ，-:、卜1

:•こ K

ふ:\;n

!256 ZEROS OUT v: T .,
TIMES 256 ZEROS ABOUT 7 SECS

:START BYTE FOR BIT SYNg.£r^..-

SYNC BYTE

'•OUTPUT TO DEVICE



0 3AF 
03B1 
03B2 
0384 
03B5 
03B€ 
03B7 

03B£. 
03B9 
0 3 BA 
03BC 
033E： 
0381' 
03CU 
03C：1 
03C4 
0 3C-[i 
03C()

03CH 23F3 TTYOUT:
03CA 34B6
U3CC BF28
03CH 27
03CP 744B
03DI EFCE
03D；i 23FF
0 3D!i 7443
03D7 74S1
03D') 64AA

U3D13 PC 100UT: 
03DC 12IF 
030:2 FE 
03Di? 744B 
03EL 5499 101:
03E 3 2F 
03E4 6F 
03E5 2F 
03ES AE 
03E7 83
03E3 2394 MEMERR: 
03EA 5408 
o独
03ED 5468 
03EP FB 
03FO 5468 
03F2 5429 RELAY: 
03F4 3D 
03F5 64F2 
03FF 
03FF 3F

.J . . . ■

A
ArR6 
R6 f A 
100UT 
R3f*40 
A
R6,A 
100UT 
R3/$-4 
T 
FI 
CMD

0833 

- 0834 
_D835 
D836 

コ837 
0838 
0839 

• 0840 

0841 
0842 
0d43 
U844 
0845 
0346 
0847 
0848 
0849 
0850 
0851 
0852 
0853 
0854 
0855 
U856 
0857 
0858 
0859 
0860 
0861 
j862 

^)863 

08b4 
0865 
0866 
0367 
0868 
0869 
0870 
0871 
0872 
0373 
0874 
0875 
0876 
0877 
0678 
0879 
0880 
0881 
0882 
0883 
0884

MOV A,#0F3H 
CALL OC 
MOV R7f#40 
CLR A
CALL TELEOUT 
DJNS R7f$-3 
MOV A,#0FFH 
CALL TELEOUT 
CALL 101 
JMP CT1

MOV A,R4 
J30 CA50UT 
MOV AfR6 
CALL TELEOUT 
CALL GETM 
XCH A,R7 
ADD AfR7 
XCH A.R7 
MOV R6,A 
RET
MOV Af#94H 
CALL CTR8279 
•MOV A,R2 

CALL DISPRG 
MOV AfR3 
CALL DISPRG 
CALL KEYIN 
MOVD P5,A 
JMP RELAY 
ORG 3FFH 
MOVD P7,A

END ASSEMBLE

?DONE YET

?YES.GET CHECKSUM

?NEGATE CHECKSUM 
?CORRECT CHECKSUM

?TRAILER FOR PAPER TAPE

RETURN TO NEW COMMAND 

,fP. ,f FOR PAPER TAPE 

LEADER

;RECORD MARK

;OUTPUT RECORD 

;GET FLAG

POS 4

•SHOULD BE DATA

i PROVIDES FOR PAGE SWITCHING

* *

_ _ _ _ _ _ _

z

 
z

 
L

 
L
 

z
 

p
 

n
l
n
l
v
l
c
d
v
l
v
r
v
l
n
o
r
p
 

j
u
e
j
e
 

〇
p
n
ldo
a
lol
o
a
j
t
l
m
 

d
\

s
 

d
s
m
c
i
aim
c
m
c
m
c
d
s
c
j

B
 

8

 
B
 

£

 
1
 

D
 

2

 
D
 

3

 
6
 

-
7
7
E
E
4
B
7
E
4
B
5
5
4
 

E
D
E
C
F
3
1
6
A
7
B
2
A
7
E
6
A
O

Tc

Tc

1
1
o
 

o
 

R

R
 

B
 

R
 

B
 
/

R

 
R
A
A



APPENDIX C

USEFUL MONITOR SUBROUTINES

Several monitor subroutines may prove useful to the user* Some 

of these are defined and described below• The same procedure 

should be used when calling any of them, since they all reside 

in memory bank 0. This memory bank must be selected before 

executing a call to the subroutine. For examplef if a user 

program residing at Location 800H wanted to call the teletype 

input-byte routine (TELEIN), which resides at location 3663， 
the calling sequence would look as follows:

Loc Machine Inst Description

800
801
802
804

ES
55
7466
F5

SEL
STRT T 
CALL TELEIN 

SEL MB1

All subroutines require Rgister Bank 0 to be selected and re­
turn with Register Bank 0 selected. Many of the subroutines 

use and destroy 1or more registers of RB0 and RBI during 
their operations. These are noted in the descriptions ^iich 

follow. For a complete description, see the monitor listing 
in Appendix B.

k肩,
'

u.ン論Hi—k.レ.



Subroutine Location

SYNCST: =200H

CTR8279:

OUTDSP:

KEYINP:

DISPRG:

DISPAD:

DISPKA:

CAS IN:

CASOUT:

TELEOUT:

TEIEIN:

_

=208H

:213H

=21FH

:234H

:268H

:26FH

=2C9H

:300H

:31FH

=34BH

=3€9H

Appendix C cont1d 

Change Page

Description

Generate continuous sync bytes (E6H) 

to cassette port:. Does not return• 
Must be reset to return.

Output char in A-reg to control port of 
8279 chip. PEG USED: R1of RBI,P2, A

Clear display, reset for position 0 

BEG USED: P2, R1of RBI

Output A-reg to next display position 

REG USED: P2, R1of RBI

Read Keypad value 0-17H. Return value 
in A-reg•- REG USED: R1of RBI

Display A-reg in Hex at next 2 chars 

of display. REG USED: R7, R1of RBI, A, 

Carry

Display 12 bit address in RO and R5 
(RO = bits 0-7, R5 = bits 8-11,R5 bits 

4-7 unused) on display in position 2, 3, 
4. REG USED: A, R1of RBI,R7

Use R5 bits 0-3 to bank external memory 

on P2 bits 0-3

Display 12 bit address R2, R3 in posi­
tion 5r 7, 8 of display. R2 = bits 0-7. 

REG USED: R3 bits 0-3 = bits 8-11 of 
address A, R1of RBI,R7

Read byte from cassette into A-reg. 
Requires that Timer be started prior to 

call. REG USED: R2f R3r R6

Output byte to cassette from^a-reg, 
REG USED: R2r R6f Tin^r，ご A,へFIへパ _

Output A-reg to serial port.
REG USED: R2f Af Carry, R6f Ti^meそ，,.、一.

Input byte from serial port
REG USED: R2f Carryf R6

、. ：’ ：：-•* :
.、八;.，
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APPENDIX D 

SELF DIAGNOSTIC

Change Page

Included at location lD3fi is a production test routine to 

•:est all present memory, the Keypad and the display. It can 
]se entered by using the command

[EXEC] [1D3][,][.]

’Hiere are 2 modes to this routine: Memory test and Display/ 

ICeypad test. The Display/Keypad mode i.s activated when first 

Wintered. In this mode any key pressed on the keypad will be 
(Lisp 1 ayed on all the displays • Tills will indicate bad display 

segments and/or faulty keypad contacts.

Hitting the Zero key causes the second mode to be entered, 

starting at: memory location FFDH and working down through mem— 

all cells are checked for every bit pattern. If a differ­
ence between the pattern written and the pattern read is de- 

t:ected, the program stops with the following display?

A A A b | w w. I I. b

where AAA = address of incorrect byte 

ww. = pattern that was put out 
エェ=pattern that is read in

The algorithm for cycling through memory is such that if 

cnly the top IK is present the following will appear f indicating 
nemory good:

. 7 T/^
|b 9i j3 b j3 F P b bOり，

• K c)
If ^112K is present，th.© following will indicate memory

06卜 F

7j T 0 b P F. 0 J2f.

Any other "display *will indicate bad memory, or lack of 

memory in top IK position.

.As soCEn "ks the memory display terminates, the relay test 

bsgins. Tolls, test opens and closes the 4 relays based on wtiat is 
input fiba the keypad. 一

four lower bits read from the keypad are output to the 
rslays. Audible click indicates a worJcing relay. An output of 〇 
closes a relay； an output of 1opens it. To close each relay the

へ*^ ,



*v.

5V

following keys should be input

[E] [C] [8] [0]

Four separate and distinct clicks should be audible as each 
relay closes. Then the following keys allow 1 relay at a time 

to open also resulting in audible clicks

[1]C3] [7] [F]

:ミつ‘.1

k

象，％

_ _ _ _ _



J 4B. Install and solder one 220 Ohm, h Watt (red, red, brown) 

resistor at location R19.

Ths Assembly Diagram and Schematic should be changed to reflect the 
above errata. That is, R19 should be a 220 Ohm resistor, not a IK 

Ohn.

On the parts list, add one 220 Ohm, k Wattf 5% resistor and delete 

ons IK Ohmf resistor.

_ _  ,

8048CC ROM & EROM
Errata
ECO 77-0102
8/29/77

ERRATA

Please note the following changes to Step 4 of the Assembly Instruc_ 

tions.

(ンi 4A. Install and solder thirteen IK ohm，％ Watt (brown, black, 

red) resistors at the indicated locations.
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8048CC ROM, Rev.1
8048CC EROM, Rev.1
Errata
EDN 77-0003
6/7/77

ERRATA

Your 8048CC EROM or ROM assembly has sockets provided for 
2K of RAM. These sixteen 16 pin sockets should be installed 

at locations U18 through U33 for use with the 2102 chips••
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READER SUGGESTIONS ::嫁.
Tms form is for comments concerning our documentation.

Did you find errors in this manual? If sof please specify by page.

Is the manual understandable, usable, and well-organized? Please make suggestions for 

improvement._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Is there sufficient documentation for assembly and using your IMSAI system? What 

material is missing and where should it be placed?_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Additional notes may be added to the back of the page.

Please indicate the type of user/reader that you most nearly represent.

ベ

■ Hobbyist 

Engineer 

.Business Person 

Other_ _ _ _ _ _

Student

Computer Programmer

User with little electronic experience

Name. Date.

Organization. 

Street _ _ _ _

City 一 State .Zip Code/Country.

Please return this form in the enclosed address envelope. Thank you.

ir...:-:



CAUTION
FAILURE TO OBSERVE THESE IMPORTANT PRECAUTIONS WILL VOID WARRANTY

8

9

10

11

12

13

14

15

16

17

18

Read all material before beginning construction.

Use ONLY electronic quality rosin core solder.

Use extreme care with static-sensitive chips to prevent static discharge damage. (These 
chips are inserted in black conductive foam material in your kit.)

Do NOT plug or unplug boards while power is on.

Do NOT apply power to any board or circuit before checking each component and 
each trace.

Do NOT insert chips in socket before all soldering on the board is completed.

Do NOT use nonstandard parts such as fuses of a higher current rating.

Do NOT leave out any construction step.

Use only specified AC power.

Prevent flat cable end from toucnmg areas of the system that may be carrying 

current.

Clean unit with soap and water or isopropyl alcohol only to prevent damage to plastic 
components.

Some repair operations are quite demanding. Do not attempt repairs beyond your 
level of skill to prevent damage to the board or the components.

Use ONLY a 25 watt electronic soldering iron for assembly of your IMSAI kit.

Do NOT perform any solder work on a board while power is applied.

Do NOT plug or unplug a chip from a socket while power is applied.

Check power supply voltages BEFORE inserting any boards into chassis.

For all assembled units, read USER GUIDE section for jumpering instructions.

To register your kit for warranty protection, fill out warranty cards and mail to 
IMSAI. Kits without warranty cards on file are NOT covered by warranty.


