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SAFETY CONSIDERATIONS I 

a" 'fERAL. 'ftlis product and rel.tion cIoeu~n_c,tion muat .. 
... ., .. wed fur famili.rization with ..rety m.rltina- and i~ 
tiOIli before operatiolL 

I CAUTION I 

SAFETY SYMBOLS 

Inltruetion manual .ymhol: the prodlld 
will be marked with thi. aymbol when it ia 
DeCelUry ror the u.ftr tD refer tD the ia­
atnaction manual in order to prot.ect tile 
product .,.inat damap. 

Indicate. huardoua vol tapa. 

Indicatel evth ,-round) termin.1 (8OIDe­

times uNCI in .... nu.1 to indicate circuit 
common connected to pounded ma.ia). 

The WAMING ..... deDotea • ba&ar4 
It calla .tteDtioD In - proeecIure. prac­
tice. or the like. whleh. If Dot correctly 
performed or adhered to, could ...... 
Ia ~ury. Do Dol PI'OC'M beyoad • 
WARNING ..... uDtU the IDdlc .... 
eODdltio .. are fully _d·-ntood ..... 
.. t. 

The CAUTION .ign delKites • hazard. It 
calls attention to an opera tin, procedure, 
practice, or the like. which, if not correctly 
perfonnecl or adhered t&" could relult ill 
damage to or _tnaction of pert or .11 tI 
the product. Do not proceed beyoDd • 
CAUTION lirn until the indicated CODdi­
tione .re fuJly un~l'8tood .nd met. 

[ CAUTION I 
STAne SENSITIVE DEv.r-ec 

Some of the aemlconduetor device. uaed in thil 
equipment are l\.lIoepUble to d.m ... by ltaUc dis­
charve. Dependin, on the magnitude of the charp, 
device lubltratel can be punc:tured or d .. troyed by 
eontac:t or mere proximity to • Ita tic: charp. Thee 
Chal~.1 are tenerated in numeroul way. luch lIB 

limple Q,,~taet, aeparation of m"terial., .nd norm. I 
motion I or perlOnl workin, with .taUc lenllillve 
cleviOM. 

When hf.DCllm, or .. rvidna equipment cor.wnin;; 
atatic Ileft8ilJw devicea. .dequate pncautnna muat 
be taken to prevent device damap or clel1.nlcU(,!l 
Onl, tbaee who are tborou,hl, familiar with indu­
try aecept.ecI t.echniquea rrr harllliD,ltatic: ..... :tive 
devier.: ahould .ttempt to _rvice the carda with 
Ueae devices. ID all iDatan~. meaaur. mU8t be 
taken to prevent atfttic eharp buildup on 11\::1 k 8Ui"­

lacu and pel"lODI handlina the devicea. C.utioalare 
included tImMaP thia manual where handlm, and 
maiDtenaDCle involve .. tic: eenaitive clevicea. 

8AJi"E1'Y BARTH GROUND· 1'hil ia • wety cl .. I product 
... d i.e provicled with a protective _rthiD, terminal. An UDinter­
ruptible ..rety earth JrOUDd muet be provided from the maiD 
power 8OU1'CIe to the product input wiriDt termin.ls, power coni. 
.. aupplicd power cord _t. Whenev," ,~ ia likely that the pro*­
lion baa been impaired. the product mUlt be made inoperative 
aDd be aec:und ...uDlt any unintended oper.tion. 

BEPORE APPLYING POWER - Verify that the product ia 
eom'8Unci tD m.tch the av.ilable main power IOUn'le per the 
input power colUacur.tion iDatrUcUonl provided in thia manual. 

If thia product i.e tD 'j) eneqriaed via ... auto-tran.romaer (ror 
~tqe reduction) make lUre the common terminal ia connected 
to the _rth terminal of the main power IOUI'Ce. 

SERVICING 
!ifli·ji""''''' 

Any ~, adjustmeDt, .... ntenaace, 01' re­
pair 01 ttu. pI'O'!...ct __ be performed ollly by 
qualitlecl penon DeL 

AcUuatmeDU de.eribed In thla ..... uaI __ , be 
performed with power aupplied In the product 
while protective coYen are removed. EnerlY 
.v.lIabie .t .. any pointa ... " If CODtacted, N­

ault Ia peNOD" ~UJ')'. 

C.paelton IDaide thl. product m.y atm be 
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qulred current retina .nd 01 the apeel1led type 
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repl ace meat. 

EYE HAZARD 

Eye protection mUlt be wom when removin, or 
[Jlaertlna lat-t .... tect clrculta held ID place with 
retab". eI ... . 
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Definition of Terms 

The following terms are defined as they are used in this manual. 

asynchronou~ tran8lllission - !~o timing signals are sent with the data. 
Start and stop bits serve to define transmitted wordP.. 

buffer - A segment of contiguous Randoa-Access memory locations used for 
temporary 8torage of input/output ~ssages. 

card - The interface ~CA (Printed Circuit Assembly). 

CIC-16 (Cyclic Redundancy CheCk) - An error detection scheme used in data 
cOllllUnicationa. 

DIP (Dual In-line Package) - A type of inteerated circuit package. 

driver - In a hardware sense. a driver refers to • circuit which is 
capable of supplying specific current and voltage requirements. In a 
software 8ense. a driver is a program th~t is capable of controlling a 
specific input/output device. 

DS (Distributed System) - A term used to refer to networ~s using 
Hewlett-Packard Distributed Systems hardware and software products. 

fi~are - Software code packaged in read-only memory (ROK). 

frame - A transmitted message that is 
protocol. 

formatted according to HOle 

full-duplex - Communications system or equipment capable of simultaneous 
two ~y data communication. 

balf-duplex - Communications system or equipment capable of transmission 
in either direction. but not both directions simultaneo'Jsly. 

handshaking - The altetnating exchange of predetermined signals between 
t~~ communicating devices for purposes of control. 

host - The computer housing the communication card. 
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interface A device providing electrical and mechanical compatibility 
provides other between two communicating deviceoi. The HP 12794A also 

control features for the associated communication link. 

LED (Light Emitting Diode) - A component used on DBny printed circuit 
assemblies to provide a visible indication of desired information. 

11nk Communication lines. modems. and other equipment which permit the 
transmission of information in data foroat between two or more devices. 

modem (modulat~r-demodulator) - Equipment capable of digital-to-analog and 
analog-to-digital signal conversion for transmission and reception via 
common carrier telephone lines. 

PCA (Printed Circuit Assembly) 
as PCAs • 

Interface cards are commonly referred to 

. primary - The portion of the interface responsible for transmission 
processes. 

Primary System A preconfigured operating syste. included with all HP 
1000 Computer systems. It can be reconfigured to meet specific syst~ 
I/O and memory requirements. 

receiver Any device capable of reception of electrically transmitted 
slgnals. 

secondary 
processes. 

The portion of the interface responsible for reception 

synchronous transmission Timing signals are transmitted with the data. 

vi 

No start and stop bits are used. Defined protocol characters must be 
used to define message blocks or frames. 
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Section 1 
General Information 

Introduction 

This manual provides general information, installation procedures. HOle 
protocol information, principle of operation. maintenance instructions~ 
replaceable parts information, and servicing diagrams for the HP 12794A IIOLC 
Moaem Interface Kit. This section contains general information concerning 
the HP 12794A including a description and specifications. 

Description 

The HP 12794A (see Figure 1-!) provides an liP 1000 tl/E/F-Series Computer 
with the cap~bility to support a synchronous modem communications link to 
another HP 1000 H/E/F-Series comp'_Iter, or to an HP 1000 L-Series computer. 
It is used in conjunction with DVR66 of the HP 91750A DS/IOOO-IV.Software. 

The HP 12794A card plugs into a single I/O slot of an HP 1000 U/~/F-Series 
Computer and is assigned a single select code. The card conta1n~ : Z-80A 
CPU chip with associated Z-80A support chips and two ROMs containing 
firmware to implenent HDLC protocol. Due to this on-board intelligence, the 
card is able to relieve a large amount of CPU overhead. Functions such as 
note protocol generation, CRC-16 block check error control, modea control, 
and a hardware self-test are all handled on the interface card. The Z-80A 
and on-board RAn also enable the card to maintain long term cOl!1r.lUnications 
line statistics, and input and output data buffering. 

Equipment Supplied 

The standard HP 12794A HOLC l10dem Interface Kit consists of the following 
items (see Figure 1-1): 

1. PrograMmable serial interface card, HP part number 5061-3418. 

2. HDLe firmware ROMs, 
91750-80009. 

HP part numbers 91750-80008 and 
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3. EIA RS-232-C modem cable (5 meter, 16.4 feet), HP part number 
5061-3424. 

4. Loop-back verifier hood, HP part nunber 5061-3425. 

5. Installation and Service Manual, HP part number 12794-90001. 

The following options are available with the UP 12794A: 

1. Option 001: Upgrade discount for latest revision of interface 
firmware (for previously purchased firmware only). 

2. Option 002: Replace the EtA L~-232-C cable and loop-back hood 
with one EIA RS-449 modem cable (S meter, 16.4 feet), HP part 
number 5061-3436, and RS-449 loop-back hood, HP part nUMber 
5061-3441. 

Identification 

The Product 

Five digits and a letter (12794A in this case) are used to identify 
Hewlett-Packard products used with liP computers. The five digits identify 
the product and the letter indicates the revision level of the product. 

The Circuit Card 

The circuit card supplied with the kit is identified by a part number marked 
on the card. In addition to the part number, the card is further identified 
by a letter and a date code consisting of four digits (e.g., A-2022). This 
designatior. is placed below the part number. The letter identifies the 
version of t:~e etched circuit on the card. The date code (the four digits 
follOWing the letter) identifies the electrical characteristics of the card 
with co~ponents mounted. Thus, the complete part nunber on the interface 
card could be: 

5061-3418 
A-2022 

If the date code stamped on the HOLC interface card does not agree with the 
date code on the title page of this manual, there are differences between 
your card and the card described herein. These differences are described in 
manual supplements available at the nearest Hewlett-Packard Sales and 
Service Office (offices are listed at the back of this manual). 
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Installation and Service Manual 

The .. nual 8upplied with· the kit is identified h, ita name and part nuaber. 
Part number, 12794-90001, and publication date are printed on the title 
page. If the .. nual i8 revised, the publication date is changed and the 
List of Effective Pages (page iii) reflect. the pages involved in the 
change. The Prlut History page (page i1) recorda the reprint dates. 

Specifications 

Table 1-1 list8 the specifieati~ns of the BP 12794A HDLC Moden Interface 
Kit. 
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Table 1-1. Specifications 

TRANSMISSION MODE: Bit serial; synchronous. 

TRANSUISSION LINK: Full-duplex only. 

INTERFACE: Conforms to EtA Standard 
RS-232-C and RS-449. 

DATA TRANSFER LENGTH: Selectable frame size (128 or 
1024 byte information field 
length). 

Dt\TA TRANSFER RATE: Approximately 300, 1200, 2400, 
4800, 9600, 19200, 57600, or 
230000 bps. 

MDDEM TYPES: Pull-duplex, synchronous modems 
only. 

tmDDI COMPATIBILITY: Refer to the data sheet for the 
BP 12794A. 

ERROR DETECTION: CRC-16 cheCk controlled on the 
interface. 

ERROR CORRECrION: 

POWER: 

Retrensmission under firmware 
contrcl. 

Supplied by host computer as 
follows: 1.923A at +SV. 0.31SA 
at +12V. 0.175A at -12V. The 
total power dissipated is 15.495 
Watts. 



Introduction 

Section 2 
Installation 

This section provides infor.ation on unpaCking, inspecting, installing, and 
checking the operation of the RP 12794A BDLC Modem Interface Kit. 

Unpacking and Inspection 

Inspect the shipping package imaediately upon receipt to detect any evidence 
of .!shandling during transit. If the package ia damaged, ask that the 
carrier'. agent be present when the kit i8 unpacked. Carefully unpack the 
card and accessories and inspect for damage (scratches, brOken components, 
etc.). If da.age is noticed, dOtify the carrier and the nearest 
RewleLt-PaCkard Sales and Service Office listed at the back of this manual. 
Return the carton and paCking material for the carrier'. inspection. 

After inspecting all components, refer to the equipment supplied paragraph 
In SEction 1 of this manual to ~n~ure that the kit is compl~te. Also check 
the part Dumbers listed in that sf"ctioo against the part numbers 00" the kit 
components. If the kit is iucomplete, or if an incorrect component has been 
furnished, notify the nearest Hewlett-PaCkard Sales and Service Office. 

After unpacking, inspecting, and checking part numbers of all parts of the 
kit, follow installation and check-out procedures as defined in this 
section. 

Computation of Current Requirements 
The circuit card in the HP 12794A obtains its operating voltages from the 
computer power supply through the backplane. Before installing the card, it 
is necessary to determine whether the added current will overload the power 
supply. The current requirements of the HP 12794A are listed in the power 
entry of Table 1-1. Current specifications for all other inte~faces can be 
found in the appropriate Reference or Installation and Service Manuals. 
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Firmware InstaUatlon 

I CAUTION I 
ITATIC IENIITIVE DEVICEI 

'mE IlCJfS, RAMS, AND Z-80A COMPONENTS USED 
IN THIS PRODUCT ARE SUSCEPTIBLE TO DAMAGE 
BY STATIC DISCHARGE. REFER TO THE SAFETY 
CONSIDERATIONS INFORMATION AT THE FRONT 
OF THIS MANUAL BEFORE REPLACING. 

The fir.ware laMa (OP part nuabers 9l750-Sooo8 and 91750-80009) are factory 
installed in aoCkets on tbe card. Make aure that tbe ROHa are installed as 
abown in Figure 2-1, and that the part numbers on tbem match those liven in 
tbis paraaraph. 

ROM Configuration Jumper. 
A aet of juapers on tbe interface card provides the option of usina 
different ROM parta in the future. The set consista of a 14 pin 80Cket 
housina seven removable jumpers (~IA thrOUlh twiG), and two hardwired 
ju.pers on th. :. -·~ ..... f:"ce card itself. Cleck to see that XW1A throulh XWIG 
are configu.4d as described in Tables 2-1 and 2-2 for the specific ROMs that 
are installed. The hardwired jwapers, WS and W6, are configured at the 
factory. WS should be open (not installed) and W6 should be closed 
(installed). Refer to Figure 2-2 for the location of the socketed jumpers 
on the interface card. and the parts location diagram given in Section 7 for 
the location of the hardwired jumpers. 

Table 2-1. ROM Categories According to Part Type 

CATEGORY lIP PART , PART TYPE 

A 181S-0762 TI 2532 

B· IS18-0498 TI 2516 
Intel 2716 

C lS1S-0S50 Intel 2:r32 
Intel 2332 
Intel 2364 
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Table 2-2. Jumper Requirement. for all ROM Coabinationa 
(I denote. a required jumper) 

IlClf X X X X X X X 
CA1EGOllY V V W V V V w 

I 
1 1 1 1 1 1 1 

U93 U203 A I C D E P G 

C C X 
A A X X X X 
C A X X X 
B A X X X X 
B I 1 X X X X 
A C X X X 
C • X X X X 
A I X X X X X X 
B C X X X X 

Fig. 2-1. ROM Installation 
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• 'Theel juqMn .. oonIg&nd for .n In ... 
2711 (U83).WI ... 2732 (U203). 

[9~DDDDD 
I~ 

P1I. 2-2. ROM Conf1aurat1on Jumper Poa1t1ona 
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DIP Swl~tch Configuration 

~~~ HP 12794A provides a Djal In-line PaCkage (DIP) containing eight 
s~~~bes whicb &8y ~ sensed .~ the fi~are. This set of .witchea is uaed 
to determine the information field .ize, and the transmitting elock rate and 
••• ociated t~-out value. (time-out. are fi~are controlled and not user 
progr._ble). The tran .. if:sion clock rate should be set to indicate the 
clock rate that i. aupplied by the modem beina useci. In addition, awitch 
nuaber 1 physically enables the ability to control • forced cold load from a 
remote node. Configure the a,ntch a. necessary using the switeh assignments 
liven in Tables 2-3 and 2-4. Refer to Figure 2-3 for switch position on the 
card. 

Table 2-3. Switch Assignments 

~ ____ ~ ___ T_CH __ ~ _________________ PU __ N_C_i_~_C!_! _______________ ~ 
1 Closed to en~ble for,ed cold load (PCL)/slave 

requert. Open to disable. 

2 Closed to select 1024 byte information field. 
Open to select *128 byte information field. 
BOm ENDS OF THE LINK MUST HAVE mIS SWITCH 
SET THE SAME TO AVOID DATA OVERRUN. 

Not used. 

Transmission clock rute. See Table ~-4. 

* 128 byte information field is the recommended configuration 
for m{ntmlzing frame retransmissions. 

2-5 



Table 2-4. Transmi •• ion Clock Rate 

SWITCH CLOCK RATE 
SETTINGS (bps) 
A.7" 
~ C. 

000 300 
OOX 1200 
OXO 2400 
OU 4800 
XOO 9600 
XOX 19200 
XXD 57600 
XXX 230000 

• These awllches are set to aelect a 128 
byte Information field and 9600 bps 
transmission clock rate. The forced cold 
load feature Is dsabled. 

NOTE: 
X - closed - logic -1" 
o - open - logic ·0" 

Figure 2-3. DIP Switch Position 
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Card and Cable Installation 

I CAUTION] 

ALWAYS TURN POWER OFF TO THE COMPUTER AND 
OTHER ASSOCIATED EQUIPfiENT WHEN INSERTING 
OR REt-lOVING INTERFACE CARDS OR CABLES. 
FAILURE TO DO SO COULD RESULT IN IWfAGE 
TO THE EQUIPMENT. 

After ensuring that the computer power supply can handle the added load, the 
ROKs are properly installed, and the DIP switches are configured properly, 
perform the following steps: 

1. Turn off power at the computer and the modem. Install the 
interface card in the desired slot in the computer card cage, 
noting the select code. The card should be oriented the same 
as all other cards in the computer: components on the top side 
of the card. Press the card firmly into place. 

2. Connect the cable supplied with the kit to the interface card 
and modem. 

3. Restore power .0 the computer and the modem. 

4. Initialize the new link into the network as specified in the 
HP 91750A DS/I000-IV Network t-ianager's Hanual, HP part number 
91750-90003. 

5. Perform the check-out procedure on the card as specified in 
the next paragraph. 

Checkout Procedure 

For check-out after installation, perform the 
communication link checks described bel?W. 

interface card and 
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Interface Card Configuration Check 

Since the interface card self-test is run each time that power is applied to 
the card or the card i8 reset, the first part of check-out Is automatically 
performed. The following procedure will verify that the card passed the 
self-test and that the backplane interface circuitry is operational. It 
also provides a way to check the card configuration switch settings. To 
perform the check, enter the following commands: 

I. RU, DSINF(cr) 

DSIIW i8 a DS/IOOO-IV utility program that can be used to 
obtain information such as network configuration, 
communications parameters, etc. For more information on 
DSINF, refer to the DS/IOOO-IV Network t~nager's Manual, UP 
part number 91750-90003. 

2. LU,",AL(cr) 

LU will return information on the configuration of a specified 
DS/IOOO interface card, where II is the LU (Logical Unit 
number) of that card. Information will only be returned If 
the card passed the self-test. 

In this way, DSINF will return card configuration information as well as 
other 'Useful parameters. CheCk to see that the returned information 
complies with desired card configuration. If the returned values are 
unexpected, check the switch settings on the interface card. If in error, 
reconfigure the switch and reinstall the card, going through all check-out 
procedures again. 

Communication Link Check 

Before follOWing the procedure described in this paragraph, it is important 
to understand the message re-routing capabilities of the network. If there 
is an alternate path to the remote node being tested, message re-routing 
must be disabled to ensure that the desired link is being exercised. Check 
with the network manager about network topology and message re-routing 
before proceeding. 

A good check of 
REMAT commands. 
prompt (:): 
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1. :RU,REHAT<cr> 

REHAT is the program that handles operator commands for 
communications fro. one BP 1000 to anotber in a Distributed 
Systems nebWork. It schedules the appropriate .onitors to 
bandle all outgoing and ineom1aa request.. BEHAT will prompt 
with. dollar .ign ($) when coaaaods are referred to the local 
node only. When a reaote Dode i. referenced (another BP 
1000), the prompt will beca.e a number sign (I). 

2. $SW,NODEI,NODE2,SC(cr> 

The SW (Switch) instruction defines the action and destination 
nodes. Set HODEl to tbe node DUmber of tbe neigbbor node that 
is to be exercised. Set NODEl to tbe local node's number. SC 
i8 the security code for the network. It is defined when the 
n~twork is initialized. 

3. 1T1<cr> OR 'TM<cr) 

The TI and TK (Time) cOllllDandS will obtain the time from the 
remote node and display it on the local terminal being used 
for this exercise. The TI command should be used if the 
remote node is an BP 1000 "/E/F-Series computer. The 'lH 
command should be used if the remote node is an RP 1000 
L-Series computer. If the remote node does not have the 
necessary -anitor to handle tbe TI or TM command, or does not 
bave a real-time clock, try a DL (Directory List) command or a 
CL (Cartridge List) command. 

4. 'EX<cr> 

The EX (EXit) command will end REMAT. 

If the above procedure i8 carried out successfully, the described results 
will be displayed with no error messages returned. If an error message is 
returned, refer to error code information supplied in the DS/IOOo-IV User's 
Manual, HP part number 91750-90002. For troubleshooting procedures, refer 
to Section 5 of this manual or the troubleshooting section of the DS/IOOO-IV 
Network Manager's Manual, HP part number 91750-90003. 
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Interface Card LEOs 
There are four LID. inata11ed on the interface card. Located on the left 
aide of the card next to the front adle connector, the LED. are vt.!h1e when 
the card i. installed in the computer .ad .re referenced,., 0 throulh 3 with 
o heina the LED on the riaht. DUrina nor.al operation, LEDO beina lit 
iudicateA that the interface i. 10lieally connected to the other interface 
on the link. LEDI being lit iadicatea that. ~~an.fer of data i. takin, 
place over the backplane. The LEDs are also uaed to indicate 8ucce.sful 
completion of the .elf-telt with all four beina off after tbe test and 
before DS 80ftware haa been initialized. 

2-10 



Introduction 

Section 3 
Protocol 

There are several levels of protocol involved in an RP DS/I000-IV 
communications link. ~ of these levels are bandIed on the HP 12794A: line 
protocol and communications protocol. DIe first level involves timing and 
control signals, and electrical specifications for computer-to-modem 
connections. The second level involves the more complex set of rules used 
to control the flow of data over the communication link. Both line and 
cor.malnications protocols are firmware controlled on the liP 12794A. This 
section will present an abbreviated discussion of the communications 
protocol. For information on the line protocol, refer to the Coamunication 
Line Interface paragrapbs in Section 4 of this manual. For a MOre thorough 
understanding of IIDLC, refer to the lIP Computer SystetlS Group Data 
Communications Standard, October 1977. 

Communications Protocol 
The HP 12794A is programmed via the read-only menory (ROM) on the ca d to 
implement Higb Level Data Link Control (HDLe) protocol. HDLC 1s a bit 
oriented protocol designed for use over full-duplex communications channels. 
The follOWing paragraphs discuss the nain characteristics of HDLC. 

HOLe Frames 

Data transfers using HOLe protocol are bit oriented as opposed to character 
oriented. Blocks of data are transmitted in fraMes, a frame being a bit 
strean starting and ending with a flag character. For this implementation, 
the flag character is the following bit pattern: 

01111110 

A frame mayor may not contain data hIt always contains control information. 
There can be any nuober of fra~es in a single transmission. 
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A frame consi.ts of aeveral fields a. illustrated in Figure 3-1 and 
described in the following paragraphs • 

........ FIow 

I 

cao. Fr .... 
I 

Open 
Fa.. Check Inforrution Control S!Mio" Fa.. 

01111110 Sequence I 
Ad ... 01111110 , 

Figure 3-1. HDLC Frame Format 

Flag Flel\i 

HDLC uses positional significance. not control 
various elements of a message. The flag field 
frame and the receiver uses it to count down 
identify the other fields within the frame. 
indicate the end of the frame. The firmware 
count baCk to the frame check sequence field. 

characters. to identify the 
is the first eight bits of a 
the incoming b:!.'· .tream to 
The close fla~ is used to 

also uses the ~lose flag to 

Zeroes are inserted and deleted a8 required to prevent a flag bit pattern 
from appearing within the frame. When five l's appear. a 0 is inserted in 
the bit stream after the last 1. The receiver detects the five 1'. followed 
by a 0 and deletes the O. The inserted and deleted zeroes are not included 
in the frame cheek sequence. This zero insertion/deletion scheme is 
controll~d by the Z-80A 510 chip on the HP 12794A card. 

Each interface on the link is continuously seaching for the flag pattern. 
During lulls in message flow, a series of flags is transmitted to keep the 
link active and synchronized. 

Station Address Field 

Since all links in a DS network are point-to-point. station address 
information is not needed as such. Instead, this field is used to convey 
whether the frame contains a response or a command. This information is 
necessary due to the data handling organization at each station on the link. 
Outgoing commands and incoming responses are handled by the primary portion 
of the firmware driver. Incoming commands and outgoing responses are 
handled ~ the secondary portion of the driver. This primary/secondary 
scheme is one way of implementing a full-duplex comMUnications protocol. 
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Control Field 

The control field consists of eight bit. containing a command .or response 
pattern required for control of the data link. The primary station uses the 
field to c~nd the secondary to perfot'll an operation. The secondary uses 
it to respond to the priaary. lbe control field has three formats, 
ladicating the contents and purpose of the fra.e as follows (refer to Table 
3-1 alao): 

I. Information Transfer. Thi. control field foraat indicates 
that the present frame containa infor.ation heiDI transfered 
fro. the local prillary to tbe r.ote secondary. 

2. Supervisory lesponae. A fr .. e "~1.th a supervisory forut in 
tbe control field contains no information (the information 
field Is interpretted to be of zero lenatl1 .' .n,i is used to 
regulate traffic and request retranamissi~. of ~ssed or 
erroneous frames. 

3. Un~bered Command/Response. This format consists of cGmm£nds 
and responses used to establish or disconnect the 
communications channel, or reject commands (those not 
recoverable b7 retransmission). 

Information field 

A non-zero length information field only exists in frames designated as 
information transfer frames ~ the control field. When used, the 
information field is the vehicle for 80ving data between stations and it is 
unrestricted in format and contents. Information field length is selected 
to be 128 or 1024 bytes (corresponding to external and internal clock 
selection) using one of the configuration switches on the card. 

Frame Check Sequence Field 

This field is 16 bits in length and preceeds the closing flag. When 
information is present in the frame, it follows the information field, 
otherwise it follows the control field. Its purpose is to detect errors 
that occur during transmission. For the HP 12794A, the frame check sequence 
i. computed under firmware control using the CkC-16, cyclic redundancy 
check, block check method. This consist. of dividing a constant into the 
first group of bits being transmitted after the opening flag. The quotient 
is discarded and the remainder added to the next group of bits, which is 
again divided by the same constant. This continues until the closing flag 
i. detected and the 16-bit CRC-16 remainder is sent in the frame check 
aequence field before the closing flag •• 
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Table 3-1. HDLe Protocol Byte. (Control Field) 

ENCODING 
TYPE ~EmNIC DESCRIPTION 7 6 S 4 3 2 1 0 

INFO. I Information Hr P •• 0 

SUPRV. RR Receiver Ready Nr , 0 0 0 1 
RNR Receiver Not Ready Hr , 0 1 0 1 
llEJ Reject Nr , 1 0 0 1 

UNNtIf. SAlK Set Asynchronous 0 0 0 0 1 1 1 1 
DISC Disconnect 0 1 0 0 0 0 1 1 

UA Unnumbered Acknowl. 0 1 1 0 0 0 1 1 
CHOR Command Reject 1 0 0 0 0 1 1 1 
SIH Set Initial. Mode 0 0 0 0 0 1 1 1 

Abbreviations: 
p - Poll bit 
F - Final bit 

5r - Send Sequence Number 
5s - Receive Sequence Number 

Error Control 

As described in a previous paragraph, CRC-16 is used b1 the UP 12794A to 
detect errors in transmitted frames. There are other types of error control 
methods used on the link as described 1n the follOWing paragraphs. 

Frame SequenCing Checks 

Sequencing counts are kept on each interface card and transmitted as 
necessary to acknowledge frames received correctly. The values of these 
counts are sent in the control field as the following variables: 
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Ns - Send Sequence Number. 
Ns 1s only trans~itted in information frame control words and is 
used to tell the receiver the number of the frame being sent. 

Nr - Receive S-quence Number. 
Nr is transmitted in the control field for supervisory and 
information frames only and is used to acknowledge correct frame 
reception. The value of Nr sent is equal tQ the nuaber of the 
next frame that is expected. 



The count. kept for Nr and.. are only 1Dcr ... nted when framea cont.inina 
1nfor.ation are .ent or received. Supervi.ory and unnumbered 
eomaand/reaponse frame a do not affect theae counts. Theae fraaea are 
ac:knowledaed by proper reaponae worda. By lceepins track of frames aent and 
received 1n this .. nner, 1t 1a poasible for transmittina .tations to 
traft8mit framea before the re~ponae 1a returned for previoualy transmitted 
fr .. a. Alao. ODe re.po_e ean .er"'e to aeknowledae IIOre than one received 
fr... thi. scheme inerea.e. overall link throughput. 'lbe nuaber of 
unaCknowledaed fraae. allowed in thi~ ~lementation of RDLe i. aeven. 
After that. outgoing .asaaea are put 1n a queue and sent only when the 
proper response 1a received. 

If a sequence error 1a detected h7 a tranaaitting station. .it will 
retransmit the fr .. after the last acknowledaed frame and set the P (Poll) 
bit to signal that it is a retransmi.sion. 'lbe P bit eet also demands that 
the receiving station respend with a supervilory frame instead of the 
standard information frame acknowledaement. In the response supervisory 
fraae. the '(Final) bit ia set to indicate that it is responding to a 
received poll. 

Severe Error Proce .. lng 

The RP 12794A card is capable of detecting other types of errors besides 
invalid fraaes (CRC-16 detected errora) and sequence errors. The other 
detectable errora are referred to.s aevere errors and include such cases 
aa: 

* unknown frame type 
* Information field larger than available frame buffer 
~ Ns greater than seven 
* Failure to acknowledge after maximum allowable retries 

Theae errors are reported to the aoftware driver ~ the firmware on the 
eard. and then an attempt is made to recover. For failure to acknowledge. 
the link ia reset. 'Ibis is similar to the original connect sequence (see 
Section 4, Principles of Operation. of thia manual). For the other severe 
errors. a command reject frame is aent. 
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Section 4 
Principles of Operation 

Introduction 

Tbil lection containa a delcr1ption of the operation of the interface card 
included in the BP 127941 IlDLC Mod.. Interface 'Ut. !be hardware ia 
described In telW8 of five _jor funcltonal areaa. A brief explanation of 
the coauand and atatul "Orela used in cOlllalnlcatlon between the card and the 
boat computer il also liven. The laat part of thil lectlon i. devoted to • 
functional-level description of the operation of the card. 

Hardware Functional Description 
The card. BP part nuaber 5061-3418. includes the followiaa .. jor functional 
area.: 

• RP 1000 M/E/P-Serlea Computer I/O backplane interface 
• Z-8OA Microprocessor f..tly subsystea (CPU. 510. DMA and crC) 
* Read-only Memory (ICIf) 
• Rand01l-Access MelBOry (1lAM) 
• Communication line interface 

A block diagram illustrating the .ajor functional areas of the card is 
presented in Figure 4-1. 

Host Computer I/O Backplane Interface 

The card communicates with the HP 1000 host computer over the I/O backplane. 
The backplane interface circuitry can be logically divided into two major 
.ection.: the I/O data latches and the control circuitry secti.on. 

The I/O data latch~1 consist of two 8-bit input latches and two 8-bit output 
latche.. The input latches hold 16-bit data or command word. from the host 
computer until the card il ready to accept them. Likewile. the output 
latches hold 16-bit data or statuI words output from the card to the hOlt 
computer. 
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The control circuitry 1 ... de up of five flip-flop. and other aate-Iev.l 
lope elaaent.. The priury function of thi. ..ction i. to bandle the 
control 'ianall to and froa I/O back pi an.. !he.. .1&nall ar. u.ecI to 
lenerate and acknowled.e interrupt •• to bandahake data between the ho.t and 
the card and to confora to the .tanderd HP 1000 co.puter I/O backplaDe 
.lgnal conventiona. Por a .ore detailed di.cu •• ion of theae .ianal., refer 
to the RP 1000 I/O Interfaelna Guide. lIP part DUmber 02109-90006. 

The Z-80A Mlcroproceaaor Subsystem 

The heart of the card 1. the Z-80A a-U (Central 'roee •• iaa Unit). !hi. 11)5 
LSI microprocessor operate. fro. a 8inale 5 volt .upply, uae. a 81nale pba.e 
clock and hal a typical inatruction execution tt.e of 1.0.iero.econd. The 
data bu. i. eiaht bit. wide and the addre •• bu. 1. 16 bit. vide. All CPU 
pina are TTL compatible. 

The Z-80A CPU employ. a reai.ter-based architeeture Which include. two eete 
of six aeneral-purpoae reai.ter. which can be u.ed a. a-bit reai.tere or 
16-bi.t register pairs. Additional 8-bit reai.ter. include two .et. of 
accumulator and flag reaiatera, and the interrupt vector and ... or, refre.h 
reaistera. Additional 16-bit reaister. include the .taCk pointer, proar .. 
counter and two index reai.ter.. The Z-8OA CPU provide. the intellisence 
for the card to function a •• preproeeasor to relieve the hoat cOliputer of a 
majority of the protocol proeessina. 

An important pin on the Z-8OA aa far as this eard ia concerned i. the NKI 
(Non~skable Interrupt) input pin. By pullins this input low with an 5TC 
instruction, the host computer can "let the attention of" the Z-80A. An MHI 
is tbe highest priority interrupt to the Z-8OA and force a it to .tart 
fetching and executing instructions from a predetermined location in the 
firmware. The host software driver uaes this feature to inform the card 
that it requires ~ervice. 

Various support chips are used in conjunction with the Z-8OA CPU to 
facilitate the card'. operation as an intelligent lerial interface. Thea. 
chips are discussed in the paragraphs that follow. 

Serial Input/Output (SIO) 

A Z-80A SIO chip il used on the card to provide the aerial data 
communications channel. The major functions performed by the S10 chip are 
lerial-to-parallel conver.ion of input data and parallel-to-.erial 
conversion of output data. 
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I)lrect Memory Acce .. (DMA) 

The card uses two Z-80A ~ chip8 which are LSI DMA controllers. One of 
thele DHA chips il uaed to transfer data froa the SIO Channel to the card 
.e.ory; the other il uled to transfer &\ta between the h08t computer and the 
card .eMOry. The prt.ary function of the OK! logic is to transfer bytes of 
data in a _nner that will be traMiJarent ~o t~e Z-80A CPU software. 'lbi8 
enable. the card to achieve higher throughput ratel. 

Counter Timer Circuit (CT~) 

The eard uses one Z-80A crc chip which provides four independent 
counter/timers. ~o of the counter/t~ers are used a8 a baud rate 
generators and one i. used as a tt.er for the HDLC protocol. The fourth i8 
used to .. ximize the effective card throughput b7 controlling the frequency 
of DMA cycle stealing. 

R •• d-Only Memory (ROM) 

The card U8es 6k bytes of ROM on two chip.. All of the software required to 
implement the functions of HOle protocol generation, backplane interaction 
control and modem control i. contained 1n these chips and is referred to as 
firmware. The self-cheCk routine is also contained in ROM. 

Random-Access Memory (RAM) 

The card has 16k bytes of dynamic RAM. 
and the storage of firmware variables. 
CPU is uRed to provide the appropriate 
chips. 

Communication Line Interface 

Thi8 ae~ory is used for data buffers 
T!le refresh capability of the Z-80A 
refresh signals to the dynamiC RAM 

The cOl1U1l.1nicat1on line interface is the point at which the card "talkEf" to 
the serial I/O transmission line. The card is capable of supporting EIA 
RS-232-C, CCITT V.24 and EIA RS-449 serial I/O implementations. For the 
purposes of this discussion, the various communications circuits are 
referred to by their RS-449 names. A comparison of ErA RS-232-C, CCITT V.24 
and EtA 1S-449 circuits and their relpective signal connector pin 
assignments are given in Section VII. 
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The ElA RS-449 standArd consists of a combination of single-ended (EtA 
RS-423) and differential (EtA RS-422) drivers and receiver.. The card use. 
both single-ended and differential drivers on eome lines and only 
single-ended drivers on others. All of the receivers on the card are 
differential although some are connected 1n such a ~y that they can only 
receive single-ended signals. The manner 1n which each 8igna1 1s driven or 
received 1s illustr.ted in Figure 4-2. 

4-6 

DRIVER USED FOA ---e-----t 
TT.RS.TR.ID 

~,,"-------- TO RS~23 OR .. 50232 
COMPATIILE DEVICE 

TOR~22 
COUPA TIlLE DEVICE 

DRIVER USED FOA-----t>1I36 ------- TO ANY EIA sse. SRS. LL. Rt.. COMPATIILE DEVICE 
SF/SR. IS. NS 

t-------- FROM R5-232. Rs-t22 OR 

RECEIVER FOR RD. DM. ST. --at" 
~23 COMPATIBLE DEVICE 

RT. CS. RR. sa.IC. SAD. SAR 1---_------ -- COfoINECTEO T'O RECEIVE COMMON 
~ CRCI WHEN CONNECTING TO Rs-t23 
V COMPATIBLE DEVICE 

GROUNDED WHEN CONNECTING 
TO RS-232 COMPATIBLE DEVICE 

- COMPATIBLE ~
-__ -_ FROMR$-m 

RECEIVER FOR OB.DD---- 1183' • ¢ DEV'CE 

SIGNAL RELATIONSHIPS 

VIN ~---'==-' ... ---
V A : =:-1 ____ .... 

VB ~~--

Vu ~=t-uf----
+6 

VOUT o-........ ~ 

Figure 4-2. Driver/Receiver Combinations 



A single-ended driver produces one inverted output whereas it. differential 
counterpart drives both the inverted and non-inverted signals. It is 
iaportant to note that the .. r\ and space conventions of the protocol are 
preserved in both cases. The advantage of differential drivers and 
receivers is that they offer higher noise immunity, thus allowing longer 
cable lenaths and higher data .ignalling rates. 

When a differential receiver is connected to a single-ended driver, the 
remaining input is connected ~o ground (&S-232) or to the Receiver Common 
(&C) circuit of the driving device (&S-449). The various driver/receiver 
combinations are illustrated in Figure 4-2. The combination used depends on 
the aodem requir~ents. The receivers on the card can withstand an input 
voltage range of +/- 25 volta and can operate with a maximum common mode 
input voltage of +/- 7 volts. 

Command and Status Words 
In addition to data words, command and status words are also exchanged 
between the host computer and the card. These additional words are 
transferred across the data bu£ and the data latches to aid in the process 
of communication be~een the host and the card. 

Comaand words are initiated ~ the host driver and fall into the following 
four basic categories: 

Type 0 - initiates a data transfer from a card buffer to 8 host 
computer buffer. 

Type 1 - a single word command sent directly to the card firmware. 
Examples include disconnect, abort current operation, 
etc. 

Type 2 - initiates a data transfer from a host computer buffer to 
a card buffer. 

Type 3 - specifies that a multiple-word command is to follow. 

Status words are generated ~ the card to inform the host of events that 
have occurred, are occurring or will be occurring on the card or 
communications line. Examples of these messages include transfer buffer 
ready, connect complete, error condition, message block size and modem input 
line status. 
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Functional-Level Description 
The description liven In this aectlon II of a typical operation of the card. 
The host computer a8sumed for this dilcul.ioft II an HP 1000 H/E/F-Series 
Computer and the cOIDDIlnications device 1. a 1W)dea. A modem on the other end 
of the c~lnications line i. connected to an RP 1000 H/E/'/L-Serie. 
Computer, empl071nl it. own Interface card. 

Power-Up 

Initially, the HP 1000 has been powered up and the communications line Is 
not yet operational. At power-up, a reset signal Is asserted that resets 
all the logic on the card, including the Z-8OA components. The resettins of 
the Z-80A CPU Invokes a ROM-resident .elf-test routine which makes Its 
'pass/fail message available to the bost driver. 

Connect Sequence 

The coamunications line is powered-up with TR. (Terminal Ready) asserted for 
those modems possessing an Auto-Answer feature. 

After the physical connection has been made, tbe two ends DUst be logically 
connected. The primary sends a SARH frame and waits for a UA frame fro. the 
secondary. In our HP 1000 to UP 1000 configuration, each card sends a SAIU! 
frame and waits for a UA frame. When this handshake sequence is complete, a 
logical connection exists betwoe"l the two computers. 

The "send" handshake involves asserting RS (Request to Send) and waiting for 
CS (Clear to Send) from the modem. 'lbe "receive" handshake involves waiting 
for RR (Receiver Ready) from the modem and then hunting for the SYN bytes 
for synchronization. 

1/0 Backplane Processing 

'rbe steps involved in a transfer from the host computer to the 
communications line (i.e., an output transfer) are as follows (the numbers 
in parentheses reference the various data paths and functional areas in 
Figure 4-1): 
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1. The host (software) driver i8sues a re~uest for for output 
buffers (command type 1) onto the data latches (7) and then 
causes a Z-80A NHI (5). Because of the NHI, the firmware 
interprets the data in the latches as a command. 



2. When a buffer become. available, the host driver requesta a 
transfer (command type 2) and enables the DePC (Dual Channel 
Port Controller) hardware of the host. 

3. The card writes zeros to the output latches (7). This starts 
the DePC transfer from the host involving the backplane 
latches (7), control logic (13), data bus (6), mlA chip (4) 
and RAM (12). 

4. The card interrupts the host (13) when the data transfer is 
complete. 

5. The host may transfer additional blocks of data to the the 
card as buffer space becomes available. Steps 2 through 4 are 
repeated until the message is transferred from the host to the 
card in its entirety. 

6. Each data block in the RAM buffer on the card is transferred 
via DHA (3) to the S10 (2) when the S10 chip becomes ready for 
the transfer. The S10 transmits the data as it is received. 
The CRC frame check sequence is sent as required. 

Keep in mind that the CPU (5) is controlling all of the processing on the 
card b7 executing instructions that it fetches from Rat (10) and (11). 

The steps involved in a transfer from the communications line to the host 
computer (i.e., an input transfer) are 8S follows: 

1. The host driver enables inputs from the card by ~nabling a 
command word (command type 1) into the data latches (7). 

2. The card firmware 
latches (7) to the 
buffer is available. 

then sends a 
host driver 

status word 
informing it 

via the 
that an 

data 
input 

3. The host driver issues a request for input data cocrnand type 
0) and enables the DCPC hardware of the host computer. 

4. The card enables the first data word into the data latches (7) 
and asserts SRQ via the backplane logic (13). 

5. The host driver begins the data transfer and the data block is 
transferred from the RAM (13) on the card to the host via a 
D~~ chip (4), the data bus (6), the backplane latches (7) and 
the backplane handshake logic (13). Steps 2 through 5 are 
repeated until the entire message has been transferred. 

6. The host is interrupted when the transfer is complete. 
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Disconnect Sequence 

The ea.aunieation. line i. lOlically 41.eonneeted after each .tation .ends a 
DISC frame and receive. a UA fr_. lither encl of the DS link can initiate 
the di.connect aequenee. The line 1. physically di.conneeted after TR and 
as have been dropped. 
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Introduction 

Section 5 
Maintenance 

This section provides mintenance information for the UP 12794A HDLC Modem 
Interface lIt. Included are preventive maintenance instructions and 
troubleshooting information. 

Preventive Maintenance 

There is no preventive maintenance (PH) necessary for the RP 12794A other 
than a routine inspection of the equipment which can be performed at the 
same time that PH is done for the entire syptem. The card and cables should 
be checked for broken components, or the presence of foreign objects. 

A self-test, residing in the firmware. is executed each t~e that power 1s 
applied to the card or the card is reset. In this .anner, the interface 
card is checked automatically and only requires more thorough testing ~~en 
specific failures occur. 
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Trouble.hootlng Technique. 

I CAUTION J 

ALWAYS TURN P~R OFF TO THE mtPUTER AND 
OTHER ASSOCIATED EQUIPMENT WEN INSERTING 
OR REK>VING INTERFACE CARDS Oil CABLES. 
FAILURE TO DO SO mULD RESULT IN DAttAGE 
TO THE EQUIPMENT. 

[CAUTION I 
ITATIC IENII11YE DIVICU 

THE IlClIS. RAMS t AND Z-80A COHPONENTS USED 
I N THIS PRODUCT ARE SUSCEPTIBLE '10 DAl-tAGE 
BY STATIC DISCHAltGE. REFEIl TO THE SAFETY 
CONSIDERATIONS INFORMATION AT THE FRONT 
OF ntIS MANUAL BEFORE REPLACING. 

Once it has been determined that the hardware of the HP 1000-to-HP 1000 link 
is failing, proceed as follows to localize the failure to the specific 
eomponent falling: 
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1. Run the following tests at both HP 1000. on the link.: 

a. DSINF Card Configuration Cheek. (Follow the procedure 
outlined in the interface card configuration cheek 
paragraphs in Section 2 of this manual.) . 

b. Firmware self-teat. 

e. Loop-back verifier nood teat. 

2. If the above procedures are earried out successfully, it 1. 
reasonably certain that the interface carda and 
software/firmware at the HP 1000 nodes are operational. Thi. 
implies that the failure Is due to the cabling, the modema 
used, or the line quality. The modems in the link should be 
checked out at this time if polaible. Refer to the 
arpropriate manuals for self-test/diagnostic information. 



Other troubleahootlna aida for inveatisating line quality and 
uae are diacuaaed in the la.t paragrapha of this aection. 

3. If a failure ia found uaina one of the above test procedure., 
replace the failing card or firmware and repeat the test that 
failed to verify that the problem haa been properly corrected. 
If the proble. i. atill preaent with new equipment, refer to 
the laat paragraph of this aeetion for further troubleshooting 
procedures. 

Firmware Self-Test 

A aelf-test ia available for the interface card included with the lW 12794A. 
The test examinea CPU operation, on-board DMA operation (channels 0 and 1). 
counter/tiDer chip perforunce, RAM and R(JI memory, and S01:l8 parts of the 
receiver/driver circuita and controller. The test does not check tbe 
backplane Circuitry on th~ card. 

The aelf-teat is located in the firmware R~~ on the interface card and 18 
run at power up or whenever the card i. reset (whenever a etC 0 is lent to 
the card). It can be run ~ pressing tbe PRESET button on the front panel 
or ~ cycling power on the conputer. Note that these procedurel require 
aystem and DS software relnltializatlon after running the test. It la 
reconaended that the node is quiesced before running aelf-test. This will 
allow all pending DS transactlona to be completed and prevent new ones from 
atarting. To quiesce the node, enter tbe commands RD,Dmmn(cr) and, after 
DSlmD prOlllpts for a cOl!ID&nd, enter /Q. (For a description of DSlfOD, refer 
to the ns/lOOO-IV Network. ltanaaer's Manual, HP part nuaber 91750-90003.) 
DSHOD prompts for the network security code which can be obtained from the 
network. _nager. ~;.e default security code is ns. Once the ''NODE IS 
QUIESCEmr' message appears on the screen, cycle power on the computer. 

Self-test resulta are mad~ available to the driver once the test la 
complete. To find out if the card passed the self-test, try executing the 
LU comnand after running DSINF as described in the interface card 
configuration check given In Section 2. The LEDs on the card will' also 
indicate luccessful conpletlon of the tests with all of them being turned 
off after the test is finished and before DS software has been initialized. 
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Loop-Back Verlf •• r Hood T.at 
Run the loop-back verifier hood te.t bJ proceedina a. follow.: 
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1. Quieace the node. 'Thi. allowa all. pend ina tranaactiona to .. 
completed and preventa new onea fro. .tartlQl before runniaa 
the teat. Follow the .ace proeedur. ua.d 1ft tbe •• If-t.at 
.eetion for quie.cina the node. Remove power from tbe 
co.puter once the node la quieacent. 

2. te.ove the cable fro. the front edae eonnector and inatall the 
loop-b.ck verifier hood, BP p.rt auaber 5061-3425, in it. 
place, orientina the eonneetor the a.e .a all other 
connector. in the card eaae. 

3. Restore power ot the syatem. When thia oecura, the •• If-t •• t 
ia automatically executed on the e.rd. !he resulta of the 
test are returned to the .oftw.re driver. leatore tbe 
operating aystem .nd cheek that the aelf-teat eoapleted 
.\lCces.fully end that the hood vas .eneed by runnina DSINP and 
checking the information returned with the LU c08Rand. 

4. Onee it has been .stabli.hed th.t the card passed tbe 
.elf-teat .nd th.t the hood baa been aeneed, a further eheck 
or the card can be aec~lished by aendiol a ..... se to the 
c.rd an" havina it looped baclt on itself. 'lbi. will 
thoroughly cheek out all Bessage sending .rid receiviaa 
capabilities of the card. and card/computer interaction 
capabilities. To configure the card to tclk to itself, .tart 
by running DSHOI). Enter the cOlD8nd CN. DSMOD viiI pr01lpt 
for the network .ecuritJ code which can be obt.ined fr~ the 
network _nager. At ter that bas been entered, DStlOD will 
prompt for the node nusber to be changed. Enter the local 
node number. DSUOD viII display the current routing vector 
for the local node which ahould specify LU O. Then .fter the 
prompt for the new configuration, enter the LU' of the card 
that h.s the loop-back verifier hood instal!ed on it. Now 
enter /E in response to the prompt for the next node num~r to 
be changed, and another /E to exit DSI1OD. The card i. now 
configured to talk to the local node. 



5. ..n aEHAT and execute .0 .. aEHAT con_ode aueh a. TI or DL. 
When thia happena, the routiq ftctor will .pecif, that all 
ca-ucla to be executed at tbe local DOde abould be .ent out 
to the configured interface card. The card will trau.mit tbe 
data, it rill be looped back tbrouab tbe hood. anel the card 
will receive the data and .ead it back to tbe local CPU. If 
DO error. are returned, tbia ia a very lood t..ndieation that 
the interface card and baCkplane circuitry are operational. 

6. 'Once the teat i. cOllPlete, ruG DSI«>D anet reconf1aur" ~ ~ local 
node routina vector to .. ain .pecify LU O. 

7. To rellOve tbe loop-back. ftrifier hood, rnove power frOil tbe 
systea and replace tbe hood with the cable. 

8. Restore power to tbe coaputer and rein1tialiae tbe .yatem and 
DS .oftware. 

Since the loop-back verifier bood te.t cheCk. BOre ar... of the card 
(apecifically the line driver. and receiver. area of the interface, and the 
baCkplane interface circuitry), it i. poaaible for the card to pas. the 
.elf-test and- fail the loop-back hood teat. Therefore it i. important that 
both tbe self-test aDd the loop-back. verifier hood te.t are run. 

Other Troubleshooting Aids 
If problema occur that cannot be identified u8ing the hardware test. 
de9cribed a~Ve, tbere are otber troubleshooting tool8 available. However. 
tbese tools require more familiarity with hardware operations, HDLe 
protocol. and characteristics of line use for tbe link being tested. 
Therefore, a review of the Theory of Operation and Protocol sections of this 
manual is recommended before proceeding. Detailed troubleshooting 
techniques are further discussed in the DS/I00o-IV Network Manager'. Manual. 
RP part number 91750-90003. Refer to that manual for information on DS 
utility prograoa availble and their use as troubleshootina aiels. 
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Section 6 
Replaceable Parts 

Introduction 
Tbi •• action contaiaa lnfor.ation for orderiaa replaceable parts for the BP 
12794A BDLC MOde. Interface lit. Table 6-1 live. a li.t of replaceable 
part.. aDd Table 6-2 contain. aa.e. and .. nufacturer. of the parts. 

Replaceable Parts 

Tabla 6-1 containa. 11.t of replaceable part. In reference designation 
order. 'lb. followi. lnforutlon 1. li.ted for each part: 

1. leference desilnation of the part. !efer to Table 6-1 for an 
explanation of tbe abbrevlationa ueed in the "REFERENCE 
DBSIGNATI~ colwan. 

2. the Bewlett-Pac:1tard part .. her. 

3. Part DUllber chedt digit (CD). 

4. Total quantity (QTY). 

s. Description of the part. 

6. A five-digit .anufacturer'. code number of • typical 
manufacturer of the part. 

7. The .anufacturer'. part number.' 

Ordering Information 
To order replacement parts or to obtain information on parts. address the 
order or inquiry to the local Hewlett-Packard Sales and Service Office 
(Sale8 and Service Offices are liatd at the back of this manual). 
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To order a part li.ted 10 the replaceable parta table. quote the 
Hewlett-Packard part DUmber (with the check dilit). _ad indicate the 
quantity required. The check digit viii inaure accurate and timely 
proce.aina of ]Our order. 

To order a part that i. not lifted in the replaceable part. table. .pecify 
the followina infor.ation: 
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1. Identification of the kit containina the part (refer to 
Section 1 of this aanual). 

2. Deacription and function of the part. 

3. Quantity required. 
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Reference HP P«t 
Dlsignltion Number ... . ...... " 
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Table 6-1. Replaceable Part. (Continued) 
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, IC • e,1. ,. "." ., ... 
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Table 6-2. Manufacturer'. Code 1.1.t 

COOl COOl 
.0. IlANUFACTUMJI ADDM. MO • IlANUFAC'I'URE" ADORE .. 

0D03J ~ EIICtric Co ........•....•...•............. 07283 F~ s.m.co.tducIor Dtv ..... Mt View. CA 801042 
OU21 ~ Co .........•... M~. WI 53204 11324 Stgrwta Cofp ............... Sunnyvale. CA tN086 
01215 T ....... Inc. 27014 Natl.SemiconductDr Corp .... San .. Clara. CA .sos1 

8emicof MS. Cmpnt. Div. . ........ o.n. TX 75222 21410 Hewleft·PackMt Co. 
03501 ..... EIKtric Co .• 8emiconductDt Corpora .. Hq .............. Palo Alo. CA tM30C 

Plod. Dept. . .............. SrrecuN. NY 13201 SU3S Advwad Mc;to DIv. Inc ..... Sunnyvale CA 84086 
04713 ..... Semi:onducaor Prod ..• Phoenix. AZ 850Q J.1344 Mototola Inc .••.......•.... Franklin Park ... 80131 

• 
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Section 7 
Servicing Diagrams and Information 

Introduction 

This section contains 8ervicing diagrams and information for the HP !2794A 
RDLC Modem Interface Kit. 

PIN 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Table 7-1. Backplane Connections (Connector PI) 

SIGNAL 
MNPK>NIC 

GND 
GND 
PIlL 
FLAGL 
SFC 
IRQL 
CLF 
lEN 
STF 
IAK 
T3 
SKF 
CRS 
LSCM 

lOG 
LSCL 

POPIO 
BIOS 
SRQ 
100 
CLC 
STC 
PRH 
101 
SFS 
lOBI 0 

SIGNAL NAME 

Ground 
Ground 
Priority Low 
Flag Signal, ~er Select Code 
Skip if Flag is Clear 
Interrupt Request. Lower Select Code 
Clear Flag 
Interrupt Enable 
Set Flag 
Interrupt Acknowledge 
I/O Time Period 3 
Skip on Flag 
Control Reset 
Select Code Host Significant Digit 

(Lower Address) 
I/O Group 
Select Code Least Significant Digit 

(Lower Address) 
Power On Preset to I/O 
"Not" Block I/O St robe (E-series only) 
Service Request 
I/O Data Output Signal 
Clear Control 
Set Control 
Priority High 
I/O Data Input Signal 
Skip if Flag is Set 
I/O Bus Input, bit 0 
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Table 7-1. Backplane Pin Connector PI (Continued) 

27 lOBI 8 I/O Bus Input, bit 8 
28 lOBI 9 I/O Bus Input, bit 9 
29 lOBI 1 I/O Bus Input, bit I 
30 lOBI 2 I/O Bus Input, bit 2 
31 lOBI 10 I/O Bus Input, bit 10 
32 SIR Set Interrupt Request 
33 IRQH Interrupt Request (Higher Select Code) 
34 HSCL Select Code Least Significant Digit 

(Bigher Address) 
35 lOBO 0 I/O Bus Output, bit 0 
36 +28 Volta 
37 BSCH Select Code Host Significant Digit 

(Higher Address) 
38 lOBO I I/O Bus Output, bit I 
39 +5 Volts 
40 +5 Volts 
41 lOBO 2 I/O Bus Output, bit 2 
42 lOBO 4 I/O Bus Output, bit 4 
43 +12 Volts 
44 +12 Volts 
45 lOBO 3 I/O Bus Output, bit 3 
46 EMF Enable Flag 
47 -2 Volts 
48 -2 Volts 
49 FLGH Interrupt Flag Signal 

(Higher Select Code) 
SO RUN Run 
51 lOBO 5 I/O Bus Output, bit 5 
52 lOBO 7 I/O Bus Output, bit 7 
53 lOBO 6 I/O Bus Output, bit 6 
54 lOBO 8 I/O Bus Output, bit 8 • 
55 lOBO 11 I/O Bl's Output, bit II 
56 lOBO 9 I/O Hus Output, bit 9 
57 lOBO 12 I/O BUs Output, bit 12 
58 lOBO 10 I/O Bus Output, bit 10 
59 NOT USED 
60 lOBI 11 I/O Bus Input, bit 11 
61 lOBO 13 I/O Bus Output, bit 13 
62 EVT End Data Transfer (DCpe) 
63 NOT USED 
64 lOBI 3 I/O Bus Input, bit 3 
65 Ioeo 14 I/O Bus Output, bit 14 
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Table 7-1. lac:kp1a1le P1I1 eoaector: P1 (Continued) 

66 PCIC Power OIl Ronal 
67 1100 "lot" 110ck I/O Output (I-Seri .. only) 
68 lOT USED 
69 -12 Volta 
70 -12 Volta 
71 ROT USED 
72 ROT USED 
73 1101 "lot" 110ck I/O Input (I-Sari.. only) 
74 1010 1.5 I/O lua Ouput, bit 1.5 
7.5 lar USED 
76 Bar USED 
77 101 4 I/O lua Input, bit 4 
78 lOB 12 I/O Ius Input, bit 12 
79 101 13 I/O lUll Input, bit 13 
80 101 .5 I/O Iua input, bit .5 
81 lOa 6 I/O lua Input, bit 6 
82 101 . , 

I/O 1118 1I1put, bit 14 ..... 
83 lOB 1.5 1/0 Sua Input, bit 15 
84 101 7 I/O lua Input, bit 7 
85 GIlD C:!'\..UDd 
86 GRD ~rc,ut.ld 
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Tlbl. 7-2. Communic8tion Line Connector (Connector Jl). 

PIN NO. SIGNAL MNEMONIC· SIGNAL DEFINITION 

lA --- No Connection 
1B .12V .~2 Volts Power 
2A --- No Connection 
28 .12V .12 Volts Power 
3A sse Secondary Send Data 
3S --- No Connection 
41 --- No Connection 
4B -12V -12 Volts Power 
5A --- No Connection 
5B -12V -12 Volta Power 
6A --- No Connection 
6B --- No Connection 
7A SRS Secondary Request to Send 
78 TR(A) Terminal 1!teady 
8A SO(U) Send Data 
88 TT(8) Terminal Tilling 
9A RS(U) Request to Send 
98 TT(U) Terminal Tiaing 

lOA TR(8) Terminal Ready 
lOB DAMPRT(B) 
11 A RS(A) Request to Send 
11B TR(U) Terminal Ready 
12A TT(A) Terminal Tilling 
128 --- No Connection 
131 SDCB) Send Data 
13B SO(!) Send Data 
lilA --- No Connection 
14B RS(S) Request to Send 
15A DAMPST(B) 
158 RT(B) Receive Timing 
16A CS(B) Clear To Send 
168 DAMPRD(B) 
17A CS(!) Clear to Send 
17B --- No Connection 
18A SQ Signal Quality 
18B RC Receive Common 
19A ST(B) Send Timing 
19B --- No Connection 
201 RO(B) Receive Data 
20B ST(A) Send Timing 
21A --- No Connection 
21B ··BX16IN 
22A SRR Secondary Receiver Ready 
22B --- No Connection 
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Table 1-2. Commun1cat10n Line Connector Jl <Cont1nued) 

PIN NO. SIGNAL MNEMONIC. SIGNAL DEFINITION 

23A RD(A) Rece1ve Data 
23B· TM Test Mode 
24A RR(B) Rece1ver Ready 
24B IC IncolDing Call 
25A 50 S11nal Ground 
25B SC S11nal COllmon 
26A RR(A) Receiver ReAdy 
268 ··BDATACLIC+ 
27A DM(A) Data Mode 
27B DM(B) Data Mode 
28A SF/SR Select Frequency/SiRnaling Rate 
28B DD Receive Tl111ng 
29A ··ASYNCCLK+ 
29B DA Terllinal Tim1nl 
30A ··X16IN 
30B RT(A) Receive Timing 
31A SCS Secondary Clear to Send 
31B D8 . Send Timing 
32A SRD Secondary Receive Data 
32B RL Remote Loopback 
33A LL Local Loopback 
333 NS New S11na1 
34A IS Ter.i~ll In Service 
34B --- No Connection 
35A --- No Connection 
35B GND Power Ground 
36A --- No Connection 
36B GND Power Ground 
37A --- No Connection 
37B GND Power Ground 
38A (SHIELD) 
388 --- No Connection 
39A --- Ho Connection 
39B +5V +5 Volts Power 
40A --- No Connection 
408 +5V +5 Volts Power 

• The (A) or (B) after a mnemonic indicates portions of a 
differential input or output. 
The (U) after a mn~monic indicates a slnsle ended version 
of • signal that appears elsewhere as dlfferentlal • 

•• These are TTL level slgnals for compatibility, they should 
be used only to loop back for proper flrmwar~ operation. 
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table 7-3. Serial I/O Circuit. aDd Equivalent. 

I SIQIW, DEFAULT PUNCTION 

&5-"' 15-232 CCttT VALD!* 
9.24 

aD I. 104 - BelIYI ~TA 
SD IA i03 1 SIND DATA 
CS CI 106 - CL!A& TO S!1fD 
as Cl 105 0 IEQUEST 10 SUD 
TI. CD 101.2 0 TEIKIlW. lEAD! ... cr 109 - DeEm. BAD! 
IT DI 114 - SDD TL'nlC 
aT DO 115 - DeEM TIKIMC 
n Dl 113 - , DmtIRAL TDlIMG 
IC CI 125 - IRCClUlfG CALL 
OM cc 107 - DltA tl)D! 
TH - 142 0 naT lilA 
LL - 141 0 . LOCAL LOOPlACl 
aL - 140 0 IDI)TI LOOPlA~~ 
IQ a: 110 - SIGlW. QUALIft 

I' CI 126 0 SIl.!CT nEQOENCt 
sa CIl 111 0 SILECT SIGHALING IATI 
IS - - 1 : tDKItW. III SED,ICI 

·.S - - 0 lIIV SIGNAL 
SID sn 119 - SEC. uczm DATA 
SSD SIA 118 1 SIC. SIND DATA 
SRS SeA 120 0 SEC. REQUEST TO SEND . 
SCS SCI 121 - SIC. CLIAll TO SEND 
SU scr 122 - SIC. Belm. lEAD! 
SG AI 102 - . SIGNAL GltOUNJ) 
SC - 102& - SEND COMtI)N 
I.C - 102b - UeEIVI COHHON - AI. 101 - PllOTECTIV! Gaomm 

* 'erta1ll1 to the RP 12794A Interface oaly. 
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Appendix A 
Compatible Modems and 

Recommended Options 

CDC 212A MODEM 

Inc.) 212A HDdem provide. full-duplex, 
communlcationa over 2-wire switched 

300 bits per aecond with 103, 113, and 
per aecond with other 212A .ode_. the 

The CDC (General DataCo.1l Induatrie., 
aynchronoua or asynchronous data 
networks. It will operate at 0 to 
21ZA types of ~dems, or 1200 bits 
options available and recommended for use with the RP 12794A RDLC Hode. 
Interface ~lt are: 

CDC 
CODE 

2a 
2b 

Sa 
Sb 

6a 

6b 

7a 
7b 

9a 
9b 

lOa 
lOb 

Ila 
lib 

12a 

12b 

CUSTOMER SPECIFIED OPTIONS 

FEATURE SELECTIOn 

Async/Start-Stop 
Sync Tx/Rx elk 

9 bits per asynchronous character. 
10 blts per asynchronous character. 

Dir. conn. between slgnal and chassis 
ground. 
100 on. resistor between signal and 
chassis ground. 

CC on during analog loopback test. 
CC forced off during analog loopback. 

CB off whenever CF i8 off. 
CF has no effect on CR. 

CE rema ins on in Answe r Mode. 
CE on only during ringing. 

CI speed indicator 8ignal enabled. 
CI speed indicator 8ignal disabled. 

CN circuit controls make busy and 
analog loopback. 
CN inactive. 

RECOHHENDATION 

2b (required) 

Don't Care 

6a 

7. 

9. 

lOb 

lib 

12b 

A-I 



CDC 212A MODEM (CONTINUED) 

A-2 

~DC 

CODE 

la 

Ib 

3a 

3b 

4a 
4b 

8a 
8b 

13& 

13b 

13c 

14a 
14b 

158 
ISb 

16a 

16b 

TELEPHONE COMPANY SPECIFIED OPTIONS 

FEATURE SELECTION 

Call i8 dropped upon receipt of 1.5 
.econd ateLJy apace. 
Steady apace ha. no effect on mod ... 

No steady 8pace transmitted before 
d isconnee t i ng. 
Steady .pace transmitted before 
disconnecting. 

Disconnect upon 1088 of carrier signal. 
No disconnect upon loss of carrier 
8ignal. 

Auto-answer enabled. 
Hanual answer required. 

Timing from DD receive cloCk (slave 
timing). 
Timing from DB tran8t!lit clock In modem 
(internal timing). 
Timing from DA external source (external 
timing). 

Tip-ring busy during analog test. 
Tip-ring not busy during analog test. 

High-speed (1200 bits per second only) 
Either high-speed (1200) or low-speed 
(300 bits per second) 

Receiver responds to digital loopbaek 
test command from remote modem. 
Receiver responds to digital loopback 
test cOmmand from local modem only. 

PECOHMENDATION 

Ib 

]a 

4a 

8a 

13b (required) 

14b 

Don't care 

Don't care 



CDC 212A MODDt (CONTINUED) 

OTHER OPTIONS 

GOC 
roDU FEATURE SELECTION RECOMMENDATION 

17. tH 8ianal enable. 17. 
17b tH 8ianal di.able. 

Is. 565/2565 Telephone. 
18b 502/RTC Telephone. 18b 

19. ON liae to businesl .. chine on pin 18. 19a 
19b eN line not connected. 

20a IDL line on pin 19. 
20b RDL line on pin 21. 20b 
20c IDL line disconnected. 

21. CH from busines. machine connected. 21a 
21b CH from business .. chine disconnected. 

A-3 



IELL 212A MODEM 

The lell 212A Modem provides full duplex, aynchronous or -ynchronoua 
conaunications over a 2-wire awitched network. It can operate at 0 to 300 
bita per aecond in an asynchronua mode for operation with 103, 113, or 2IlA 
types of aodema, or at 1200 bita per aecond with other 21lA modems. The 
options available and recC'aUlended for uae with the HP 12794A HDLC Interface 
are: 

A-4 

OPTION 

ZF 
ZE 

IJ 
XK 

YE 

IF 

ye 

YD 

WI 

YG 

YH 

Yl 

YJ 

YK 

YL 

XL 

XM 

. 
CUSTOMER OPTIONS 

DESCRIPTION 

ee circuit on during AL test. 
ec circuit off during AL test. 

eH circuit controls .peed. 
HS button controls speed. 

AL/Hake Busy controlled by CN circuit 
or AL button. 
AL/HBke Busy controlled only by AL 
button, CN internally ~·ld off. 

1200 BPS transmitter driven by internal 
clock. 
1200 BPS tran81litter driven by DA 
circuit. 
1200 BPS transmitter driven by Receive 
clock. (DO). 

QUil-acter-oT.iented operation ':n the 
high lipeed mode. 
Bit synchronous oreration in the high 
speed mode. 

9-bit character for 1200 bps 
async./start-stop operation. 
10 bit character for 1200 bps 
async./start-stop operation. 

Digital loop can be remotely activated 
in the high speed mode. 
No response to remote request for a 
digital loop. 

RL ci}. \!uit en,.bled to activate remote 
digital loop. 
RL circuit not connected to interface. 

RECOMMENDATION 

ZF 

Don't Care 

YC (required) 

YH (required) 

YJ 

YK 

XL 



IELt 212A MODEM (CONTINUED) 

CUSTalEIl OPTIONS (CONT.) .--------..,.....-------------------_.--..----._-----, 
OPTION DESCRIPTION IECXlfKENDATION 

~-------~~----------------.--------------- +--------------~ 
s Call i. dropped if Lo.a of Carrier 

occur •• 
a Lo.. of Ca rrier dnes not drop call. 

v 
y 

A 

Call la dropped if ateady apace i. 
received. 
Space 8ignal baa no effect on aode.. 

CB circuit ia turned off Whenever cr 
circuit goe8 off. 

I CB circuit i.not affected by CV circuit. 

T 

u 

ZH 
ZG 

Steady apace transmitted before di.­
connecting. 
No apace transmitted before di.con­
necting. 

Auto answer enabled. 
No response to ringing indication. 

X Circuit CE remains on after calli. 
answered. 

w Circuit CE turns off after call i8 
answered. 

YO Data can cross interface only In the 
high speed mode. 

s 

y 

Don't care 

u 

ZH 

w 

YP Data can cross the interface in both yP 
8peed modes. 

YQ Circuit CI indicates speed mode. 
YR Circuit CI disconnected from interface. YR 

XO CN on pin 25, n1 not connected. Don't care 
XN CN on pin 18, nt not connected. 
XR CN on pin 18, TM on pin 25. 

Q Protective ground and signal ground tied Q 
together. 

P No connection between protective ground 
and signal ground. 

A-5 



RP 37210T MODEM 

The Hewlett-Packard 37210T modem provide. balf-duplex via dial-up or 
full-duplex via leaded linea at transfer rate. to 4800 bits per lecond. The 
options available (detemined by aaaembly Iwitches) and recommended for use 
with the HOLe Modem Interface are (full-duplex operation only): 

A-6 

FUNCTION OF 
SWITCHES 

(O-OPEN. C-CLOSED) 

CONTROL ASSEMBLY 

Factory Set Switchea. 
Must remain aa set at 
factory. 

SIO-I. 510-6. 510-7 
511-4. 511-5 
511-7. 511-8 
512-1 thru 512-4 

Train Sequence. 
S10-2 

Receiver Turn-on Delay. 
510-3 

External Rate Control 
Enable/Disable. 

510-4 

24 Pushbutton Enablel 
Disable. 

510-5 

Auto Answer Telephone 
Select. 

510-8. 510-9 

Transmit Clock. 
511-1, 511-9 

Request-to-Send Delay. 
511-2 

2-wire/4-wire Hode. 
511-: 

4-WIRE 
(LEASED) 

LINE 

000 
o c 
c c 
000 0 

c 

c 

c 

o 

o c 

o 0 

o 

o 



HP 37210T MODEM (CONTINUED) 

FutCTION OF 
SWITCHES 

(O-oPEN, C8(:LOSF.D) 

Carr ier Se lect. 
511-6 

DISPLAY/PROCESSOR 
ASS£HBLY 

Factory Set Switches. 
Must remain as set at 
factory. 

SI-1 thru SI-6 
SI-7 
SI-8, 51-9 

ANALOG/MEMORY ASSEMBLY 

Amplitude and Delay 
Equalizers. 

4-wIRE 
(LEASED) 

LIm 

c 

all OPEN 
C 
o 0 

51-I, SI-2 0 C 
52-1 thru Sl-4 COO C 

Output Power Programming 
Resistor. 

SI-3 C 

Receiver Threshold Level. 
SI-4 0 

Transmitter Output Power 
Level. 

S3-1 thru S3-4 C 0 C 0 

Secondary Channel Select. 
S4-1 thru 54-3 0 C C 

Phone Line Loop-back. 
S4-1 C 

4-wire/2-wire Operation. 
wire link, P/R R 

A-7 



HP 3721DT MODEM (CONTINtED) 

A-8 

~------------------------~~-----------, 
FUtCTION OF 

SWITCHES 
(O-oPEN, C-CLOSED) 

4-WlRE 
(UASED) 

Llt£ 

~------------------------~~--------,---
SEC 0 NDAR Y CHANNE L 

Receiver threshold 
53-1,S3-2 

Tx/Rx Interlock Trans. 
53-3 

2-wlre,4-wire 
53-4 

Secondary Tx O/P Power 
Level 

52-1 thru 82-9 

Constant/Controlled 
Carrier 

51-1 

Secondary channel 
Enable 

51-2 

Primary channel Enable 
SI-3 

Secondary channel 
Analog Loop-back enable 

SI-4 

REMOTE COMMAND ASSEMBLY 

Receive Address. 
SI-1 thru 51-4 

Receiver Input 
Attenuation. 

82-1 

o 0 

o 

c 

coo:ooooo 

c 

c 

c 

Master 
o 000 

5lave 
any number 

o 



HP 37210T MODEM (CONTINUED) 
------------------------------------------r.--------------------------~ 

Notes: 

FUNCTIorl Oil 
SWITCHES 

(o-OPEN. C-CLOSED) 

Ie.ote Command Tranaaitter 
Output Level. 

S2-2. S2-3, S2-4 

AdJre88 ThUllbwhee 1. 
Front Panel Control 

4-wIRY. 
(LEASf' .. D) 

Ll~·E. 

COO 

o (Slave) 

• Refer to the RP 37210T Operating an~ Service Manual 
for the correct switch setting. 

*. OPEN - The modem has the auto-answer option (003). 
CLOSED - The .odem does not have auto-answer. 

*.* With auto-answer, al~ay8 8et to 0 dbm (C 0 CO). 
Without auto-answer, refer to the HP 37210T Operating 
and Service Manual for the correct setting. 
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HP 31220T MODEM 

The HP 31220T Hodem provide. full-duplex, eynchronou. communication. via 
le •• ed line. at tran.fer rat.. to 9fOO bitl per eecond. The optionl 
available (determined ~ etrappina configuration.) and recommended for ule 
with t~. HP 12194A HDLe Modem Interface lit are: 

SWITCH FUNCTION 

TRANSMITTER STRAPPInG 

Factory Set Switches. 
Muat remain as let at 
factory. 

Request-to-Sendl 
Clear-to-Send Delay. 

Data-Set-Ready Control. 

Auto-Retain Enablel 
Disaule. 

Transmi t Clock. 

ReMote Loop-back Selection. 

Transmi t Power Level. 

Telephone Line Loop-back 
Amp Ii fie r. 

~CEIVER STRAPPING 

Input Threshold Level. 

Factory Set Switches. 
Must remain as set at 
factory. 

EXTERNAL RATE SELECT VIA 
THE RS232C/V24 INTERFACE 

A-lO 

SWITCH SEnINCS 

51-1 
51-8, SI-9 
S2-2, S2-3. S2-9 

51-2, SI-3. SI-4 

51-5, 81-6, SI-1 

52-1 

S2-4, 52-5, 52-6 

S2-7 t 52-8 

53-1 thru 53-8 

53-9 

51-I, 51-2 

51-3 thru 51-6 
51-7, 51-8, 51-9 

Jumpe r ~li re 

(o-OPEN, C-CLOSED) 

C 
o 0 
000 

C 0 C 

000 

0 

o C 0 

o C 

all OPEN 

0 

C 0 

000 0 
C C 0 

Out 
(disabled) 
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MANUAL UPDATE 

MANUAL IDENTInCATION 

~. H~ 12J94A HOLe Modem Interface 
• installation and service manual 

Part Number: 12794 -90001 

UPDATE IDENTIFICATION 

Update Number: 1 

This Update Goes With: first Editior. (Se!)ternber 1980) 

THE PliRPOSE OF THIS MANUAL \JPDATE 
is to provide new infonnation for your manual to bring it up to date. Thi!: is imponant becalse it ensures that your manual 
accurately documents die current version of the product. 

THIS UPDATE CONSISTS OF 
this cover sheet. a printing history page, all repl.cement pages. and write-in jnstNCtions • if any). Replacement pages are 
identified by the update number at the bottom of tile page. A venicaJ line (chanae bar) in the outside margin indicates new Ot 

changed text material. The change bar is not ~ for typographical or editorial rhanges that do no( affect the text. 

TO UPDATE YOUR MANUAL 
identify the latest update Cif any) alRady contained in your manual by ref:rring to the printing history .. ge. Incorporate only the 
updates from thiS F8Cket not already included in your manual. Following the instructions 011 the back of this page. replace 
existing pages with the update pages and insen new pqes as indicated. If any page is changed in two or more updates. such as the 
printing history page which is furnished new for each update, only the latest page will be included in the update package. Destroy 
aU replaced pages. If "write-in" instructions are included they are listed on the back of this page. 

NL!'n'-PACKAAD COMP_NY 
"8ftU" elv'.'on 
P.O. lox" 
AOMVUIe, Callfom •• He1l U-1 



TECHNICAL MANUAL UPDATE 

(12794-90001) 

DESCRIP!ION 

Title Page/Print History Page: 

Replace the ~itle page/print history page provided in this update 
supplement. 

Page 1-2: 

In item 3, under Equipment Supplied, change the RS-232-C Modem 
Cable to part number 5061-4914. 

In the des~r1ption of Option 002, change HP part number 5061-3436 
to 5061-4923. 

Page 2-5, Table 2-3: 

Change the function of switch number 2 to read as follows: 

Closed to select ·128 byte information field. 
Open to select 102~ byte information field. 

Page 2-6: 

Reverse the order of the switch segment numbers in the first 
column heading of table 2-4 to read: 

"8,7,6" 

Change the paragraph enclosed in Figure 2-3 to read as follows: 

U-2 

*These switches are set to select a 1024 
byte information field and 1200 bps 
transmission clock rate. The forced 
cold load feature is disabled. 



HP 12194A Manual Update 

Page 2-7: 

Change the part number of the Network Hanager's Hanual, in step 4, 
to 91150-90010 (Volume 1). 

Page 2-8: 

Change the part number of the Network Hanager's Manual, in step 1, 
to 91150-90011 (volume 2). 

Under I~~!~face Ca~d Configuration Check, 
senses the presence of a Diagnostic Hood. 
not be confused with the Loop-back Verifier 
only hood supplied with the HOLe product. 
the loop-back verifier hood. 

Page 2-9: 

note that OSINF 
However, this should 

Hood, which is the 
DSINF does not sense 

In the last sentence on the page, change the number of the Network 
Manager's Manual to 91750-90011 (Volume 2). 

Pa~e 3-3: 

Change the fourth sentence under Frame Check Sequence Field to 
read as follows: 

" •.• the frame check sequence is computed under Z-80A SIO chip 
control ••• " 

Page 5-3: 

In the second paragraph under Firmware Control, correct the 
part number of the Network Managers manual to 91750-90010 (volume 
1 ) • 

Delete the phrase from step 3 and step 4 that referen~es the "the 
hood" being "sensed". 

It should be noted that DSINF only senses an installe~ Diagnostic 
Hood, not the Loop-back Verifier Hood. 

U-3 



HP 12794A Manual Update 

Page 5-5/5-6: 

In the last paraaraph, correct the part number of the Network 
Manager'a Manual to 91750-90011 (Volume 2). 

Page 6-3, Table 6-1: 

Change: 

U27 1820-2096 9 Ie eNTR TTL BIN DUAL 4-Brr 01295 SN74LS393N 
U72 1818-1396 4 IC HMOS 16384 (16K) DJN RAM 50088 MK4116N-3 
U82 1818-1396 " Ie NMOS 16384 (16K) DJN RAM 50088 MK4116N-3 
U92 1818-1396 " Ie NMOS 16384 (16K) DJN RAM 50088 MK4116N-3 
U102 1818-1396 4 Ie NMOS 16384 (16K) DYN RAM 50088 HK4116N-3 
U202 1818-1396 " IC NMOS 16384 (16K) DJN RAM 50088 MK4116N-3 
U302 1818-1396 " IC NMOS 16384 (16K) DJN RAM 50088 MK!&116N-3 
U402 1818-1396 " IC NMOS 16384 (16K) DJN RAM 50068 MK4116N-3 
U502 1818-1396 " IC NMOS 16384 (16K) DJN RAM 50088 MK4116N-3 

Add: 

XW1 1200-0483 0 SOCK~T IC 14-CONT DIP SLDR 

U93 91750-80008 BURN IN 1818-04~8 28480 91750-80008 
U203 91750-80009 BURN IN 1818-0850 28480 91750-80009 

Page 7-4: 

Replace Table 7-2 with the table provided 1n replacement pages 7-3 
through 7-6. 

Page A-4/A-5: 

Correct CUSTOMER OPTIONS as follows: 

Option XK 1s required. 
Option YF 1s required. 
Option XM 1s required. 
Option B 1s recommended. 
Option XO 1s recommended. 
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