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SAFETY CONSIDERATIONS I 

GENERAL - This product and relation documentation must be 
reviewed for familiarization with safety markings and instruc­
tions before operation. 

CAUTION 

SAFETY SYMBOLS 

Instruction manual symbol: the product 
will be marked with this symbol when it is 
necessary for the user to refer to the in­
struction manual in order to protect the 
product against damage. 

Indicates hazardous voltages. 

Indicates earth (ground) terminal (some­
times used in manual to indicate circuit 
common connected to grounded chassis). 

The WARNING sign denotes a hazard. 
It calls attention to a procedure, prac­
tice, or the like, which, if not correctly 
performed or adhered to, could result 
in injury. Do Dot proceed beyond a 
WARNING sign until the indicated 
conditions are fully understood and 
met. 

The CAUTION sign denotes a hazard. It 
calls attention to an operating procedure, 
practice, or the like, which, if not correctly 
performed or adhered to, could result in 
damage to or destruction of part or all of 
the product. Do not proceed beyond a 
CAUTION sign until the indicated condi­
tions are fully understood and met. 

CAUTION 

STATIC SENSITIVE DEVICES 

Some of the semiconductor devices used in this 
equipment are susceptible to damage by static dis­
charge. Depending on the magnitude of the charge, 
device substrates can be punctured or destroyed by 
contact or mere! proximity to a static charge. These 
charges are generat~d in numerous ways such as 
simple contact, separation of materials, and normal 
motions of persons working with static sensitive 
devices. 

When handling or servicing equipment containing 
static sensitive devices, adequate precautions must 
be taken to prevent device damage or destruction. 
Only those who are thoroughly familiar with indus­
try accepted techniques for handling static sensitive 
devices should attempt to service the cards with 
these devices. In all instances, measures must be 
taken to prevent static charge buildup on work sur­
faces and persons handling the devices. Cautions are 
included through this manual where handling and 
maintenance involve static sensitive devices. 

SAFETY EARTH GROUND - This is a safety class I product 
and is provided with a pI"Qtective earthing terminal. An un inter­
ruptible safety earth ground must be pI"Qvided from the main 
power source to the prod1.J~t input wiring termi~als, power cord, 
or supplied power cord set. Whenever it is likely that the protec­
tion has been impaired, the product must be made inoperative 
and be secured against any unintended operation. 

BEFORE APPLYING POW~R - Verify that the product is 
configured to match the available main power source per the 
input power configuration instructions provided in this manual. 

If this product is to be energized via an auto-transformer (for 
voltage reduction) make sure the common terminal is connected 
to the earth terminal of the main power source. 

SERVICING 

Any servicing, adjustment, maintenance, or re­
pair of this product must be performed only by 
qualified personnel. . 

Adjustments described in this ~anWlI may be 
performed with power suppUecJ to the product 
while protective cov~rs ar~ remqvt!d. Energy 
available at many points may, ifcontacted, re­
sult in personal injury. 

Capacitors inside this product may stiJI be 
charged even when disconnected from its 
power source. 

To avoid a ("Ire hazard, Qnly fuses with the re­
quired current ra~ipg and of the specified type 
(normal blow, time delay, e~.) are to be used for 
replacement. 

.i!lDuna 
EYE HAZARD 

Eye protection must be worn when removing or 
inserting intepated circuits. held in place with 
retaining clips. 
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Definition of Terms 

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

asynchron~lS transmission No timing signals are sent with the data. 
Start and stop bits serve to define transmitted words. 

buffer A segment of contiguous random-access memory locations used for 
temporary storage of input/output messages. 

card TI1E~ interface PCA (Printed Circuit Assembly). 

CRC-16 (Cyclic Redundancy Check) 
communic.ations. 

An error detection scheme used in data 

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

driver In a hardware sense, 
capable of supplying specific 
software sense, a driver is a 
specific input/output device. 

a driver refers to a circuit which is 
current and voltage requirements. In a 

program that is capable of controlling a 

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

firmware Software code packaged in read-only memory (ROM). 

frame A transmitted message that is formatted according to HOLC 
protocol. 

full-duplex Communications systems or equipment capable of simultaneous 
two-way data communication. 

half-duplex Communicatione system or equipment capable of transmission 
in either direction, but not both directions simultaneously. 

handshaking The alternating exchange of predetermined signals between 
two commlnicating 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 devices. The HP 12044A also 

control features for the associated communication link. 

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

link Communication lines, modems, and other equipment which permit the 
transmission of information in data fomat between two or more devices. 

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 system included with all HP 
1000 Computer systems. It can be reconfigured to meet specific system 
I/O and memory requirements. 

receiver 
signals. 

secondary 
processes. 

Any device capable of reception of electrically tansmitted 

The portion of the interface responsible for reception 

synchronous transmission Timing signals are transmitted with the data. 
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Section 1 
General Information 

Introduction 

This manual provides general information, installation procedures, HDLC 
protocol information, principle of operation, maintenance instructions, 
replaceable parts information, and servicing diagrams for the HP 12044A HDLC 
Direct Connect Interface Kit. This section contains general information 
concerning the HP 12044A including a description and specifications. 

Description 

The HP 12044A (see Figure 1-1) provides an HP 1000 L-Series computer with 
the capabi.li ty to support a direct connect (hardwired) communications link 
to another HP 1000 L-Series computer, or to an lIP 1000 H/E/F-Series 
computer. It is used in conjunction with DVR66 of the HP 91750A DS/1000-IV 
Software. 

The HP 12044A card plugs into a single I/O slot of an HP 1000 L-Series 
Computer and is assigned a single select code. The card contains a Z-80A 
CPU chip with associated Z-80A support chips and two Rrnls containing 
firmware to implement HDLC protocol. Due to this on-board intelligence, the 
card is able to relieve a large amount of CPU overhead. Functions such as 
HDLC protocol generation, CRC-16 block check error control, and a hardware 
self-test are all handled on the interface card. The Z-80A and on-board RAH 
also enable the card to maintain long term communications line statistics, 
and input and output data buffering. 

The lIP 12044A can be configured to serve as the interface to the Vitual 
Control Panel (VCP) for an lIP 1000 L-Series Computer. This capability 
allows remote VCP functions to be performed and is made possible via two 
remote vep programs available with DS/IOOO-IV. 

Equipment Supplied 

The standard HP 12044A HDLC Direct Connect Interface Kit consists of the 
following items (see Figure 1-1): 
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1. Programmable serial interface card, HP part number 5061-3434. 

2. HDLC firmware ROr''1s, 
91750-80009. 

HP part numbers 91750-80008 and 

3. Direct connect interface cable (5 meter, 16.4 feet) .with 
assembled male connector, UP part number 5061-3422. 

4. Direct connect interface cable (5 meter, 16.4 feet) with 
assembled female connector, HP part number 5061-3423. 

5. Two loop-back verifier hood, HP part number 5061-3421. 

6. Installation and Service Manual, HP part number 12044-90001. 

The following options are available with the HP 12044A: 

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

2. Option 002: Delete the cables, HP part numbers 5061-3422 and 
5061-3423, and the two loop'-back verifier hood, HP part number 
5061-3421. 

3. Option 003: Add an interconnection cable (75 meters, 246 
feet) with assembled connectors (for extending the direct 
connect link an additional 75 meters), HP part number 
5061-3437. 

4. Option 004: Add a direct connect connector kit, HP part 
number 5061-3438, which includes one male and one female 
connector wi th hoods and clamps and a "(·1iring diagram. 

5. Option 005: Add a direct connect custom cable kit which 
contains one male and one female connector with hoods and 
clamps, a cable (304 meters,1000 feet), and a wiring diagram, 
HP part number 5061-3450. 

Identification 

The Product 

Five digits and a letter (12044A 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. 
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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-2013). This 
designation is placed below the part number. The letter identifies the 
version of the etched circuit on the card. The date code (the four digits 
following the letter) identifies the electrical characteristics of the card 
with components mounted. Thus, the complete part number on the interface 
card could be: 

5061-3434 
A-2013 

If the date code stamped on the HDLC 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 (a list of Hewlett-Packard Sales and Service Offices is 
supplied at the back of this manual). 

Installation and Service Manual 

The manual supplied with the kit is identified by its name and part number. 
Part number, 12044-90001, and publication date are printed on the title 
page. If the manual is revised, the publication date is changed and the 
List of Effective Pages (page iii) reflects the pages involved in the 
change. The Print History page (page ii) records the reprint dates. 

Specifications 

Table 1-1 lists the specifications of the liP 12044A HOLC Direct Connect 
Interface Ki t. 
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Table 1-1. Specifications 

TRANSHISSION MODE: Bit serial; synchronous. 

TRANSI1ISSION LINK: Full-duplex over four individ­
ually-shielded twisted pairs. 
Lines are optically isolated at 
the receivers on the card. 

ISOLATION PROVIDED: 1 kilovolt common mode. 

MAXIHUM CABLE LENGTH: 230000 bps: 
57600 bps: 

1 kilometer 
2.2 kilometer 

~---------------------------~--------------------------------------~ 
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INTERFACE: 

DATA TRANSFER LENGTH: 

DATA TRANSFER RATE: 

ERROR DETECTION: 

ERROR CORRECTION: 

POWER REQUIREMENTS: 

VOLTAGE 
+ 5 V 
+12 V 
-12 V 

CURRENT 
2.433 A 
0.308 A 
0.035 A 

PHYSICAL CHARACTERISTICS: 

Size: 

Backplane Interconnects: 

Device Interconnects: 

EIA Standard RS-422 balanced 
drivers and receivers. 

Selectable frame size (128 or 
1024 byte information field 
length) • 

Approx. 300, 1200, 2400, 4800, 
9600, 19200, 57600, or 230000 bps. 

CRC-16 check performed on I/F. 

Retransmission under firmware 
control. 

Total: 

POWER DISSIPATION 
12.16 W 
3.69 W 
0.42 W 

16.27 W 

17.15 by 28.91 centimeters 
(6.75 by 11.38 inches) 

Two 50-finger edge connectors 
plug into two sockets (PI and 
P2) mounted on the backplane. 

One 80-finger edge connector 
(Jl) on which a cable hood may 
be connected. 



Introduction 

Section 2 
Installation 

This section provides information on unpacking, inspecting, installing, and 
checking the operation of the HP 12044A HDLC Direct Connect Interface. 

Unpacking and Inspection 

Inspect the shipping package immediately upon receipt to detect any evidence 
of mishandling during transit. If the package is damaged, ask that the 
carrier's agent be present when the kit is unpacked. Carefully unpack the 
card and accessories and inspect for damage (scratches, broken components, 
etc.). If damage is noticed, notify the carrier and the nearest 
Hewlett-Packard Sales and Service Office listed at the back of this manual. 
Return the carton and packing l!1B.terial for the carrier's inspection. 

After inspecting all components, refer to Equipment Supplied information 
given in Section 1 to ensure that the kit is complete. Also check the part 
numbers listed in that paragraph against the part numbers on the kit 
components. If the kit is incomplete, or if an incorrect component has been 
furnished, notify the nearest Hewlett-Packard Sales and Service Office. 

After unpacking, inspecting, 
product, follow installation 
section. 

and checking part numbers of all parts of the 
and checkout procedures as defined in this 

Computation of Current Requirements 
The circuit card included in the UP 12044A 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 HDLC interface card are 
listed in the power specifications entry of Table 1-1. Current 
specifications for all other interfaces can be found in the appropriate 
ReferenCE! lfanl.lals. 
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Firmware Installation 

I CAUTION I 
STATIC SENSITIVE DEVICES 

THE ROMS, RAMS, AND Z-80A COMPONENTS USED 
IN THIS PRODUCT ARE SUSCEPTIBLE TO DAJ1AGE 
BY STATIC DISCHARGE. REFER TO THE SAFETY 
CONSIDERATIONS INFOID1ATION AT THE FRONT 
OF THIS MANUAL BEFORE REPLACING. 

The firmware ROHs (HP part numbers 91750-80008 and 91750-80009) are factory 
installed in sockets on the card. l~ke sure that the ROMs are installed as 
shown in Figure 2-1, and that the part numbers on them match those given in 
this paragraph. 

ROM Configuration Jumpers 
A set of jumpers on the interface card provides the option of using 
different R~1 parts in the future. The set consists of a 14-pin socket 
housing seven removable jumpers (XW1A through XW1G), and an 8-pin socket 
housing 4 reMovable jumpers (XW2A through XW2D). Check to see that all of 
these jumpers are configured as described in Tables 2-1 and 2-2 for the 
specific ROMs that are installed. Refer to Figure 2-2 for the location of 
the socketed jumpers on the interface card. 

Table 2-1. Ron Categories According to Part Type 

CATEGORY HP PART II PART TYPE 

A 1818-0762 TI 2532 

B 1818-0498 TI 2516 
Intel 2716 

C 1818-0850 Intel 2732 
Intel 2332 
Intel 2364 
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Table 2-2. Jumper Requirements for all RON Combinations 
(X denotes a required jumper; DC denotes a "don't care") 

ROM X X X X X X X X X IJ~ CATEGORY 73 w w w w w w w w w 
1 1 1 1 1 1 1 2 2 2 

U93 U203 A B C D E F G ~ B C 
~ "" U G ~ C C X X 

A A X X X X X DC 
C A X X X X DC 
B A X X X X X DC 
B B X X X X X X DC 
A C X X X X DC 
C B X X X X X DC 
A B X X X X X X X DC 
B C X X X X X DC 

Fig. 2-1. ROM Installation 
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D 
Fig. 2-2. 

* These jumpers are configured for an Intel 
2716 (U93) and an Intel 2732 (U203). 

ROll Configuration Jumper Positions 

DIP Switch U15 Configuration 

The card provides a Dual In-line Package (DIP), U15, containing eight 
switches which r .. 1.y be sensed by the firmware. This set of s\·litches is used 
to determine the information field size, and the transmitting clock rate and 
associated time-out values (time-outs are firmware controlled and not user 
programmable). The card sends a clock with transmitted data and receives a 
clock '-lith received data. Therefore, the two cOP"u!1unicating cards can have 
different transmission rates as selected by this s\'litch. The switch 
assignments for U15 are given in Tables 2-3 and 2-4. Refer to Figure 2-3 
for switch position on the card. 
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Table 2-3. U15 Switch Assignments 

SUITCll FUNCTIOn 
~. 

1 Not used. 

2 Closed to select 1024 byte infor~tion field. 
Open to select *128 byte information field. 
BOTIl SIDES OF THE LINK lruST HAVE THIS S\-lITCIl 
SET THE SNffi TO AVOID DATA OVERRUN. _. 

3,4,5 Not used. 
-

6,7,8 Select transmission clock rate. See Table 2-4. 

* 128 byte informa tion field is recommended to minimize frame 
retransmissions. 

'---. 

Table 2-4. Transmission Clock Rate Selection 

SHITCR CLOCK RATE 
SETTINGS (bps) 
6,7,8 

NOTE: 
000 300 X = closed = logic "1" 
OOX 1200 o = open = logic "0" 
OXO 2400 
OXX 4800 
XOO 9600 
XOX 19200 
XXO 57600 
XXX 230000 
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* These switches are set to select a 1024 
byte information field and 230000 bps 
transmission clock rate. 

D 

Figure 2-3. DIP Switch Position and Configuration 
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DIP Switch U1 Configuration 

The card provides another pack of eight switches, Ul, which is used to 
specify i.nterface configuration infor~~tion such as VCP interface selection 
and interface card select code. TIle switch is also used to specify 
grounding conditions. Under normal operation, the interface card circuitry 
obtains i.ts ground reference via a ground clip on the cable which makes 
contact with the card cage door when it is shut. If the door is open, the 
card will not receive ground reference correctly. To operate with the door 
open, svTi. tch 2 being closed will provide the necessary ground connection. 
Switch 2 llliST BE OPEN if the door is closed to eliminate the possibility of 
conflicting ground references. Configure switch Ul as desired according to 
the switc.h assignments given in Table 2-5. Check to ensure that only one 
interface in the computer is configured as the VCP interface and also that 
the select code assigned to the HP 12044A card is unique. 

Table 2-5. DIP Switch Ul Configuration 

SWITCH FUNCTION 

1 Closed to enable VCP. Open to disable VCP. 

2 IIDST BE OPEN if card cage door is closed. 
MUST BE CLOSED if card cage door is open. 

3 - 8 Card select code (octal). 
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Card and Cable Installation 

CAUTION 

ALWAYS TURN POWER OFF TO THE COl1PUTER AND 
OTHER ASSOCIATED EQUIPHENT WIlEN INSERTING 
OR REliOVING INTERFACE CARDS OR CABLES. 
FAILURE TO FOLL~1 THESE DIRECTIONS COULD 
RESULT IN DAHAGE TO THE EQUIl't1ENT. 

After ensuring that the computer power supply can handle the added load, the 
ROUs are properly installed, and the DIP s\>litches are configured properly, 
perform the following steps: 
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1. Install all cables to be used to connect the two interface 
cards being installed. Wiring diagrams for the cables and for 
building extension cables are supplied in Section 7 of this 
manual. 

2. Turn off power at the computer. Install the HDLC 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. 

3. Connect all cables to be used with the interfaces. Power 
should be turned off at the remote computer also before 
installing cables on the remote interface. 

4. Restore power to the computer. 

5. Initialize the new link into the network as specified in the 
HP 91750A DS/I000-IV Network I,tanager's' Hanual, UP part number 
91750-90003. 

6. Perform the checkout procedure on the card as specified in the 
next paragraph. 



Checkout Procedure 

For checkout after installation, perforn 
communication link checks described below. 

Interface Card Configuration Check 

the interface card and 

Since the interface card self-test is run each tif-le that power is applied to 
the card or the card is reset, the first part of checkout 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 s\'litch settings. To 
perforn the check, enter the following commands: 

1. RU ,DSINF(cr) 

DSINF is a DS/I000-IV utility program that can be used to 
obtain information such as network configuration, 
communications parameters, card configuration, etc. For more 
information on DSINF, refer to the DS/I000-IV Network 
Manager's Manual, lIP part number 91750-90003. 

2. LU,##,AL(cr) 

LU will return information on the configuration of a specified 
DS/I000-IV interface card, where ## 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. Compare the returned configuration with the 
desired configuration. If the values are unexpected, check the switch 
settings on the card. If in error, reconfigure the switches and reinstall 
the card, going through all checkout procedures again. 

Communication Link Check 

A good check of 
REHAT commands. 
prompt (::): 

the communication link is accomplished by exerc~s~ng a few 
To do this, type in the following commands after the system 
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1. : RU,REMAT<cr) 

REMAT t~ the program that handles operator commands for 
communications from one HP 1000 to another in a Distributed 
Systems network. It schedules the appropriate monitors to 
handle all outgoing and incoming requests. REMAT will prompt 
with a dollar sign ($) when commands are referred to the local 
node only. When a remote node is referenced (another IW 
1000), the prompt will become a number sign (D). 

2. $SW,NODE1,NODE2,SC<cr) 

The SW (Switch) instruction defines the action and destination 
nodes. Set NODE1 to the node number of the neighbor node 
where the message will be sent. Set NODE2 to the local node's 
number. SC is the security code for the network. It is 
defined when the network is initialized. 

3. DTI<cr> OR #TH<cr> 

The TI and TU (Time) commands 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 
renote node is an lIP 1000 H/E/F-Series cOr.1.puter. The TI1 
command should be used if the remote node is an HP 1000 
L-Series computer. If the remote node does not have the 
necessary monitor to handle the TI or TH command, or does not 
have 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 REliAT. 

If the above message is sent 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/1000-IV User's ~~nual, HP 
part number 91750-90002. For troubleshooting procedures, refer to Section 5 
of this manual or the troubleshooting section of the DS/1000-IV Network 
Hanager's Manual, lIP part number 91750-90003. 
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Interface Card LEOs 

There are four Light Emitting Diodes (LEDs) installed on the interface card. 
The LEDs are visible when the card is installed in the computer and are 
referenced as 0 through 3 with 0 being the LED on the right. During normal 
operation LEDO being lit indicates that the interface is logically connected 
to the other interface card on the link. LEDl being lit indicates that a 
transfer of data is taking place over the backplane. The LEDs are also used 
to indicate successful completion of the self-test with all four being off 
after the test and before DS software has been initialized. 
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Introduction 

Section 3 
Protocol 

There are many levels of protocol involved in an HP OS/1000-IV 
communications link. Two of these levels are handled on the 12044A: line 
protocol and communications protocol. The first level involves timing and 
control signals, and electrical specifications for computer-to-computer 
connecti.ons. The second level involves the more complex set of rules used 
to control the flow of data over the communication link. Both line and 
communications protocols are firmware controlled on the HP 12044A. This 
section will present an abbreviated discussion of the communications 
protocol. For information on the line protocol, refer to the Communication 
Line Interface paragraphs in Section 4 of this manual. For a more thorough 
understanding of HOLC, refer to the HP Computer Systems Group Data 
Communications Standard, October 1977. 

Communications Protocol 

The HP l2044A is programmed 
implement High Level Data 
asynchronous, bit oriented 
communications channels. 
characteristics of HOLC. 

via the read-only me~ory (ROM) on 
Link Control (HOLC) protocol. 
protocol designed for use over 

The following paragraphs discuss 

HOLC Frames 

the card to 
HOLC is an 
full-duplex 

the main 

Data tr~nsfers using HOLC protocol are bit oriented as opposed to character 
oriented. Blocks of data are transmitted in frames, a frame being a bit 
stream starting and ending with a flag. For this implementation, the flag 
is the following bit pattern: 

01111110 

A frame mayor may not contain data but always contains control information. 
There can be any number of frames in a single transmission. 
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A frame consists of several fields as illustrated in Figure 3-1 and 
described in the following paragraphs. 

Message Flow 

( 

J J 
Close Frame Open 
Flag Check Inform ation Control Station Flag 

01111110 Sequence ( ( 
Adress 01111110 

J 

Figure 3-1. HDLC Frame Format 

Flag Field 

HDLC uses positional significance, not control characters, to identify the 
various elements of a message. The flag field is the first eight bits of a 
frame and the receiver uses it to count down the incoming bit stream to 
identify the other fields within the frame. The close flag is used to 
indicate the end of the frame. The firmware also uses the close flag to 
count back to the frame check sequence field. 

Zeroes are inserted and deleted as 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 l's followed 
by a 0 and deletes the O. The inserted and deleted zeroes are not included 
in the fra1'!1e check sequence. This zero insertion/deletion scheme is 
controlled by the Z-80A SIO chip on the HP 12044A Interface 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 by 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 bits containing a command or response 
pattern rE~quired for control of the data link. The primary station uses the 
field to commnd the secondary to perform an operation. The secondary uses 
it to respond to the priMary. The control field has three formats, 
indicating the contents and purpose of the frame as follows (refer to Table 
3-1 also): 

1. Information Transfer. This control field format indicates 
that the present frame contains information being transfered 
f rom the local prima ry to the remote secondary. 

2. Supervisory Response. A frame with a supervisory format in 
the control field contains no information (the information 
field is interpretted to be of zero length), and is used to 
regulate traffic and request retransl!lission of missed or 
erroneous frames. 

3. Unnumbered Command/Response. This format consists of commands 
and responses used to establish or disconnect the 
communications channel, reject commands (those not recoverable 
by retransmission), or request a remote node to go into front 
panel mode. 

Information Field 

A non-zero length information field only exists in frames designated as 
infonnat:lon transfer frames by the control field. When used, the 
information field is the vehicle for moving data between stations and it is 
unrestricted in format and contents. Information field length is selected 
to be 128 or 1024 bytes using one of the configuration switches on the 
interface card. 

Frame Check Sequence Field 

This field is 16 bits in length and preceeds the closing flag. When 
infonnation 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 12044A, the frame check sequence 
is computed under firmware control using the CRC-16, cyclic redundancy 
check, block check method. This consists of dividing a constant into the 
first grffilp 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 
is detectled and the 16-bit CRC-16 remainder is sent in the frame check 
sequence field before the closing flag. 
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Table 3-1. HDLC Protocol Bytes (Control Field) 

ENCODING 
TYPE J1NEHONIC DESCRIPTION 7 6 5 4 3 2 1 0 

INFO. I Information Nr P Ns 0 

SUPRV. RR Receiver Ready Nr F 0 0 0 1 
RNR Receiver Not Ready Nr F 0 1 0 1 
REJ Reject nr F 1 0 0 1 

UNNUH. SARlI 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 
CJIDR Comnand Reject 1 0 0 0 0 1 1 1 
SUI Set Initial. Hode 0 0 0 0 0 1 1 1 

Abbreviations: 

P - Poll Bit 
F - Final Bit 

Nr - Receive Sequence Number 
Ns - Send Sequence Nunber 

Error Control 
As described in a previous paragraph, CRC-16 is used by the HP 12044A to 
detect errors in transmitted frames. There are other types of error control 
methods used on an HDLC link as described in the following paragraphs. 

Frame Sequencing Checks 

Sequencing counts are kept on each interface card and transmitted as 
necessary to be used 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 is only transmitted in information frame control words and is 
used to tell the receiver the number of the frame being sent. 

Nr Receive Sequence Number. 
Nr is transmitted in the control field for supervisory and 
information frames only and is used to convey the number of frames 
received successfully. The value of Nr sent is equal to the 
number of the next frame that is expected. 



The counts kept for Nr and Ns are only incremented when frames containing 
i nforma tion are sent or received. Supervisory and unnumbered 
command/response frames do not affect these counts. These frames are 
acknowledged by proper response words. By keeping track of frames sent and 
received in this manner, it is possible for transmitting stations to 
transmit frames before the response is returned for previously transmitted 
frames. Also, one response can serve to acknowledge more than one received 
frame. This increases overall link throughput. The nunber of 
unacknowledged frames allowed in this implementation of HDLC is seven. 
After that, outgoing messages are put in a queue and sent only when the 
proper responses are received. 

If a sequence error is detected by a transmitting station, it will 
retransmit the frame after the last acknowledged 'frame and set the P (Poll) 
bit to signal that it is a retransmission. The P bit set also demands that 
the receiving station respond with a supervisory frame instead of the 
standard information frame acknowledgement. In the response supervisory 
frame, thE! F (Final) bit is set to indicate that it is responding to a 
received poll. 

Severe Error Processing 

The HDU~ interface card is capable of detecting other types of errors 
besides invalid frames (CRC-16 detected errors) and sequence errors. The 
other detectable errors are referred to as severe errors and include such 
cases as: 

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

These errors are reported to the software driver by the firmware on the 
card, and then an attempt is made to recover. For failure to acknowledge, 
the link is reset. This is similar to the original connect sequence (see 
Section 4:t Principles of Operation, of this manual). For the other severe 
errors, .9. command reject frame is sent. 
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Section 4 
Principles of Operation 

Introduction 

This section contains a description of the operation of the interface card 
included in the HP 12044A HDLC Interface. The hardware is described in 
terms of five major functional areas. A brief explanation of the command 
and status words used in communicatoin between the card and the host 
computer is also given. The last part of this section is devoted to a 
functional-level description of the operation of the card. 

Hardware Functional Description 

The card, HP part number 5061-3434, includes the following major functional 
areas: 

* HP 1000 L-Series Computer I/O Master interfa.ce 
* Z,-80A l-li.croprocessor family subsystem (CPU, 510, DMA and CTC) 
* Read-Only Memory (ROM) 
* Random-Access Memory (RAH) 
* Communication line interface 

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

I/O Master-Communications Card Interface 

The card communicates with the HP 1000 host computer through the I/O Master 
circuitry physically implemented on the card. The I/O Master is the I/O 
Processor and related circuitry that appears on all liP 1000 L-Series 
interface cards. The circuitry that interfaces this card to the I/O Master 
can be divided into two major sections: the I/O data latches and the control 
circuitry section. 

The I/O data latches consist of two 8-bit input latches and two 8-bit output 
latches. The input latches hold 16-bit data words or commands from the host 
computer until the card is ready to accept them. Likewise, the output 
latches hold 16-bit status words or data output to the computer. 

4-1 



The control circuitry is made up of two flip-flops, a bus control state 
latch and various other gate-level logic elements. The primary function of 
this section is to handle the control signals to and from the I/O ~1aster. 
These signals are used to generate and acknowledge interrupts, to handshake 
data between the host and the card and to conform to the standard HP 1000 
L-Series Computer I/O ~ster signal conventions. For a more detailed 
discussion of these and other I/O signals, refer to the HP 1000 L-Series I/O 
Interfacing Guide, HP part number 02103-90005. 

The Z-aOA Microprocessor Subsystem 

The heart of the card is the Z-80A CPU (Central Processing Unit). This MaS 
LSI microprocessor operates from a single 5V supply, uses a single phase 
clock and has a typical instruction execution time of 1 microsecond. The 
data bus is eight bits wide and the address bus is sixteen bits wide. All 
CPU pins are TTL compatible. 

The Z-80A CPU (Central Processing Unit) employs a register-based 
architecture which includes two sets of six general-purpose registers which 
can be used as 8-bit registers or 16-bit register pairs. Additional 8-bit 
registers include two sets of accumulator and flag registers, and the 
interrupt vector and memory refresh registers. Additional 16-bit registers 
include the stack pointer, program counter and two index --registers. The 
Z-80A CPU provides the intelligence for the card to function as a 
preprocessor to relieve the host computer of a majority of protocol 
processing. 

An important pin on the Z-80A as far as this card is concerned is the NMI 
(Non-Maskable Interrupt) input pin. By pulling this input low with an STC 
instruction, the host computer can "get the attention of" the Z-80A. An NMI 
is the highest priority interrupt to the Z-80A and forces it to start 
fetching and executing instructions from a predetermined location in the 
firmware. The host software driver uses this feature to inform the card 
that it requires service. 

Various support chips are used in conjunction with 
facilitate the cards operation as an intelligent serial 
chips are discussed in the paragraphs that follow. 

Serial Input/Output (SIO) 

the Z-80A CPU to 
interface. These 

A Z-80A SIO chip is used on the card to provide the serial data 
communications channel. The major functions performed by the SIO ch~p are 
serial-to-parallel conversion of input data and parallel-to-serial 
conversion of output data. 

4-2 



CLOCK - Z-80A Z-80A Z-80A 
CPU DMA DMA 

.. DATA IN I 
CD 

I 

0 0 (2) 

I t I " " I en ~ 

w DATA ~ ~l H- i, I , .. ..... 
U I .... .... ' - ,r - .. 

t r- ADDRESS " « 
DATA OUT ....J 

- « - r- CONTROL « 
0 

e 

" " ... CONTROL 
.... ADDRESS DECODE 

AND CONTROL 

@ .... @ CONTROL 
.... 

i 
u 1 ;, 
" --0 ... RAM CONTROL I , l, ....J ... , 1, , " 
UJ - ~ - « 16KX8 ROM ROM 

CONTROL I DYNAMIC ~ r.J) 
RAM 0 - Z @ @ @ - « 

I 
w 
Z 
« DATA 
....J 
a.. 
~ ... 
U .... 
« .. .. CONTROL 
a:l .. ..... 

HP 12044A HDLC DIRECT-CONNECT INTERFACE 

READY 

~ 
Z-80A 
SIO 

CD 
" " 4~ 

.~ ~~ 

,r 
.. ~ " 

Z-80A 
.... CTC 

I 

.... 

CD 

.. .. 
I/O 

CONTROL 

- 0) 
" 
H-

.. ... .. -
SERIAL DATA CD @ 

... -.... -
r.J) 

a: 
w 
~ 
UJ 
U 
UJ 
a: 
0 
Z .. « -... 
r.J) -a: 
UJ 

TIMING ~ 
a: .. 0 -... -

.. -.. -
.... -..... --

.. ... ... ..... 

Figure 4-1. HDLC Interface 
Functional Block Diagram. 

4-3/4-4 



Direct Memory Access (DMA) 

The card uses two Z-80A DMA chips which are LSI DMA controllers. One of 
these DMA chips is used to transfer data between the SIO channel and memory; 
the other is used to transfer data between the host computer and memory on 
the card. The function of the DMA logic is to transfer bytes of data in a 
manner that will be transparent to the Z-80A CPU. This enables the card to 
achieve hi.gher throughput rates. 

Counter Timer Circuit (CTC) 

The card uses one Z-80A CTC chip which provides four independent 
counter/timers. Two of the counter/timers are used as a baud rate 
generators and one is used as a timer for the HDLC protocol. The fourth is 
used to maximize the effective throughput of the card by controlling the 
frequency of DMA cycle stealing. 

Read-Only Memory (ROM) 

The card uses 6k bytes of ROM on two chips. All of the software required 
for the Z-80A CPU to implement the functions of HDLC protocol generation and 
backplane interaction control is contained in these ROM's 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 RAH. 
and the storage of firmware variables. 
CPU is used to provide the appropriate 
chips. 

Communication Line Interface 

This memory is used for data buffers 
The refresh capability of the Z-80A 
refresh signals to the dynamic RAM 

The communication line interface is the point at which the various signals 
used are received onto the card or driven onto the communications line. The 
signals sent from the card are Send Data (SD), Transmit Timing (TT), and 
Send Common (SC). The signals received are Receive Data (RD), Receive 
Timing (RT), and Receive Common (RC). 
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These signals are conveyed through the use of differential drivers and 
receivers (as per EIA RS-422) connected by four individually shielded, 
twisted pair cables. (This connection is illustrated in Section 7.) A 
differential driver drives both the inverted and non-inverted signal to a 
differential receiver. The advantage of the differential drivers and 
receivers is that they offer higher noise immunity than single-ended drivers 
and receivers, thus allowing longer cable lengths and higher data signalling 
rates. The receivers on the card can survive an input voltage range of +/-
25 volts. The receivers on the card can operate with a maximum common mode 
input voltage of +/- 7 volts. These voltages are with respect to Receive 
Common (RC). The card can operate with a 1.5 KV potential between the 
receiver portion of the card (RC) and the transmitter portion of the card 
(SC). 

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

Command words are initiated by the host driver and fall into the following 
four basic categories: 

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

Type 1 - a single word command sent directly to the card firmware. 
Examples include disconnect, abort current operation, 
discard input buffer, 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 by 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 and message block size. 

Functional-Level Description 
The description given in this section is of a typical operation of the card. 
The host computer assumed for this discussion is an HP 1000 L-Series 
Computer and the direct-connect is made to a HP 1000 M/E/F-Series Computer. 
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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 by the power 
supply and is released 1 millisecond after all supplies are stable. This 
signal resets all logic on the card, including the Z-80A system components. 
The resetting of the Z-80A CPU invokes a ROM-resident self-test routine 
which makes its pass/fail message available to the host driver. 

Connect Sequence 

The two ends of the communications line must be logically connected 
(physical connection is assumed at this point). The primary sends a SARM 
frame (refer to Section 3 for a desription of the HDLC protocol) and waits 
for a UA frame from the secondary. In our HP 1000-to-HP 1000 configuration, 
each card sends a SARM frame and waits for a UA frame. When this handshake 
sequence is complete, a logical connection exists between the two computers. 

I/O Backplane Processing 

The card communicates with the HP 1000 L-Series Computer through the I/O 
master that is physically located on the card. For the purposes of the 
functional-level descriptions given below, the I/O Master will remain 
transparent. All transfers should be thought of as occurring through the 
I/O backplane in the conventional manner. The functional-level descriptions 
of input (card-to-host) and output (host-to-card) data transfers reference 
the logic blocks and da ta paths by number according to Figure 4-1. 

The 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): 

1. The host (software) driver enables a request for 
buffers (command type 1) onto the data latches (7) 
causes a Z-80A NMI (5). Because of the NMI, the 
jLnterprets the data in the latches as a command. 

output 
and then 
firmware 

2. ,,fuen a buffer becomes available, the host driver requests a 
transfer (command type 2) and enables the DnA hardware of the 
host. 

3. The card writes zeros to the output latches (7). This starts 
the DMA transfer from the host involving the backplane latches 
(7), control logic (13), data bus (6), Z-80A DMA chip (4) and 
RAM (12). 
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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 mess sage 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 DMA (3) to the SIO (2) when the SIO chip becomes ready for 
the transfer. The SIO chip transmits the data as it is 
received via D~IA. The eRe frame check sequence is sent as 
required. 

Keep in mind that the Z-80A CPU (5) is controlling all of the processing on 
the card by executing instructions that its fetches from ROM (10) and (11). 
This is referred to as the card firmware. 

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

1. The host driver enables inputs from the card by writing 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 (command type 
0) and enables the host DMA hardware. 

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 
DMA 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 driver re-enables the card for status inputs. 

Disconnect Sequence 

The communications line is logically disconnected after each station sends a 
DIse frame and receives a UA frame. Either end of the DS link can initiate 
the disconnect sequence. 
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Introduction 

Section 5 
Maintenance 

This section provides maintenance information for the HP 12044A HDLC Direct 
Connect Interface. Included are preventive maintenance instructions and 
troubleshooting information. 

Preventive Maintenance 

There is no preventive maintenance (~1) necessary for the HP 12044A other 
than a routine inspection of the equipment which can be perfonned at the 
same time that PH is done for the entire system. The card and cables should 
be checked for broken components, or the presence of foreign objects. 

A self-test, residing in the finnware, is executed each time that power is 
applied to the card or the card is reset. In this manner, the interface 
card is checked automatically and only requires more thorough testing when 
specific failures occur. 
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Removal and Installation Procedures for the lOP Chip 

WARNING 

OBSERVE EYE HAZARD SAFETY PRECAUTIONS 
Wear safety glasses when removing or 
installing the retaining clips on the 
lOP chip. 

CAUTION 

STATIC SENS ITlVE DEVICE 
Use anti-static handling procedures 
when removing or installing the lOP 
chip. (See page vii.) 

Removing the lOP Chip 

The chip is removed from its socket as follows: 
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1. Remove the card fro1'!l the computer and place it on a flat 
surface. 

2. While pressing down on one of the retaining clips with a 
thumb, insert the flat blade of a screwdriver or similar 
instnlment between the retaining clip and the side of the 
socket. 

3. Twist the bottom portion of the blade away from the socket to 
free the retaining clip (A) from the bottom edge of the socket 
(see Figure 5-1). 



4. ~.Jhen the retaining clip (A) is free, lift it up and over the 
chip. 

5. Remove the second retaining clip by following steps 2 through 
4. 

6. Carefully tip the card on edge and remove the chip. Observe 
the anti-static handling precautions when handling the chip. 

Installing the lOP Chip 

The chip is installed in its socket as follows: 

1. Observe the anti-static handling precautions when handling the 
chip. 

2. Place the card on a flat surface with the component side up. 

3. Remove both retaining clips from the socket, if they are in 
place (see Figure 5-1). 

4. Place the chip in the socket, locating the two flat corners 
(B) of the socket facing the two flat corners of the chip. 
The trace side of the chip package ~lst be on the bottom when 
the chip is placed in the socket. 

5. Place the retaining clips in the two places provided for then 
in the side of the socket. 

6. Press down with a thumb on the retaining clip (A) and press 
the retaining clip over the edge of the socket until it snaps 
under the bottom edge of the socket (B). 

7. Install the second retaining clip, following steps 3 through 
6. 
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Figure 5-1. lOP Chip Socket With Retaining Clips 
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Troubleshooting Techniques 

CAUTION 

ALWAYS TURN POWER OFF TO THE COHPUTER AND 
OTHER ASSOCIATED EQUIPl1ENT WHEN INSERTING 
OR REHOVING INTERFACE CARDS OR CABLES. 
F AlLURE TO DO SO COULD RESULT IN DAI1AGE 
TO THE EQU~Pt1ENT. 

I CAUTION I 
STATIC SENSITIVE DEVICES 

THE ROUS, RAIlS, AND Z-80A COHPONENTS USED 
IN THIS PRODUCT ARE SUSCEPTIBLE TO DAMAGE 
BY STATIC DISCHARGE. REFER TO THE SAFETY 
CONSIDERATIONS INFORHATION AT THE FRONT 
OF THIS t1ANUAL BEFORE REPLACING. 

After 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 
component failing: 

1. Run the DS IUF card conf igu rat ion check. Fo 1100 the procedure 
outlined in the interface card configuration check paragraphs 
in Section 2 of this manual. 

2. Run the computer self-test. Refer to the UP 1000 L-Series 
Computer Installation and Service Manual, part no. 
02103-90003, or the IW 1000 L-Series Computer System 
Installation and Service Hanual, part no. 02145-90003. This 
test will do a general check of system hardware and the Input 
Output Processor (lOP) chip and logic on each interface card 
installed in the computer. 
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3. Run the kernel diagnostic. Refer to the Kernel Diagnostic 
Operating Manual, part no. 24397-90002. This test will do a 
more thorough check of the lOP and associated logic on each 
interface card installed. 

4. Run the interface card self-test. This test is located in the 
firmware of the UP 12044A. It examines Z-80A CPU operation, 
on-board DHA operation (channels 0 and 1), counter/timer chip 
performance, RAU and ROM memory, and some parts of the 
receiver/driver circuits and controller. The test does not 
c heck the backplane circuitry on the card. 

The self-test is run each time power is applied to the card or 
the card is reset. It can be run by cycling power on the 
system. Note that this procedure requires system and DS 
software reinitialization after running the test. It is 
recommended that the node is quiesced before running the 
self-test. This will allow all pending DS transactions to be 
completed and prevent new ones from starting. To quiesce the 
node, enter the cor.uMnds RU,DSI10D<cr) and, after DS110D prompts 
for a command, enter /Q. (For a description of DS110D, refer 
to DS/1000-IV Network Manager's Hanual, HP part number 
91750-90003.) DS110D prompts for the network security code 
which can be obtained from the network manager. The default 
security code is DS. Once the "NODE IS QUIESCENT" message 
appears on the screen, cycle the pm-1er on the computer. 

Self-test results are made available to the driver once the 
test is complete. To find out if the card passed the 
self-test, try executing the LU command on that card after 
running DSINF, as described in the interface card 
configuration check given in Section 2. The LEDs on the card 
will also indicate successful completion of the tests with all 
of them being turned off at the end of the self-test before DS 
software has been reinitialized. 

5. Run the loop-back verifier hood test by proceeding as follows: 

a. Quiesce the node. This allows all pending 
transactions to be completed and prevents new 
ones from starting before running the test. 
Follow the same procedure used in step 4 for 
quiescing the node. Remove power from the 
computer once the node is quiescent. 



b. Remove the cable from the front edge connector 
and install the loop-back verifier hood, HP part 
number 5061-3421, in its place, orienting the 
connector the same as all other connectors in 
the card cage. 

c. Restore power to the system. When this occurs, 
the self-test is automatically executed on the 
card. The results of the test are returned to 
the software driver. Restore the operating 
system and check that the self-test completed 
successfully and that the hood was sensed by 
running DSINF and checking the information 
returned with the LU command. 

d. Once it has been established that the card has 
passed the self-test and that the hood has been 
sensed, a further check of the card can be 
accomplished by sending a message to the card 
and having it looped back on itself. This will 
thoroughly check out all message sending and 
receiving capabilities of the card and 
card/computer interaction capabilities. To 
configure the card to talk to itself, start by 
running DS~10D. Enter the command eN. DSHOD 
will prompt for the network security code which 
can be obtained from the network manager. After 
that has been entered, DSHOD will prompt for the 
node number to be changed. Enter the locai node 
number. DSMOD will display the current routing 
vector for the local node which should specify 
LU O. Then after the prompt for the new 
configuration, enter the LU # of the card that 
has the loop-back verifier hood installed on it. 
Now enter /E in response to the prompt for the 
next node number to be changed, and another /E 
to exit DSMOD. The card is now configured to 
talk to the local node. 

e. Run REMAT and execute some REMAT commands such 
as TI or DL. When this happens, the routing 
vector will specify that all commands to be 
executed at the local node should be sent out to 
the configured interface card. The card will 
transmit the data, it will be looped back 
through the hood, and the card will receive the 
data and send it back to the local CPU. If no 
errors are returned, this is a very good 
indication that the interface card and backplane 
circuitry are operational. 
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f. After the test is complete, run DSHOD and 
reconfigure the local node routing vector to 
again specify LU O. 

g. To remove the loop-back 
power from the system and 
the cable. 

verifier hood, remove 
replace the hood with 

h. Restore power to the computer and reinitialize 
the system and DS software. 

Since the loop-back verifier hood test checks more areas of 
the card (specifically the line drivers/receivers area of the 
interface, and the backplane interface circuitry), it is 
possible for the card to pass the self-test and fail the 
loop-back hood test. Therefore, it is important that both the 
self-test and loop-back verifier hood tests are run. 

6. If the cables are suspected of causing the failure, it is 
possible to run the self-test with a test connector installed 
that junpers the proper signals together (see Section 7 of 
this manual for wiring diagrams showing how to make one of 
these test connectors). To do this, install the connector at 
some point in the cabling used and run the self-test on the 
interface card. If the card passed the self-test without the 
connector installed and fails with the connector installed, it 
indicates a problem with the cables being used. 

7. If a failure is found using one of the above described tests, 
replace the failing card, firmware, or lOP chip and re-run the 
test that failed to ensure that the problem has been 
corrected. For information on repair or replacement of the 
faili.ng components, contact the nearest Hewlett-Packard Sales 
and Service Office. (Sales and Service offices· are listed at 
the back of this manual.) 

8. If desired, further isolation to a defective part (other than 
the firmware ROHs or lOP) may be performed. Refer to the 
Servicing Diagram information given in Section 7 of this 
manual and replaceable parts information given in Section 6. 



Section 6 
Replaceable Parts 

Introduction 

This section contains information for ordering replaceable parts for the HP 
12044A HDLC Direct Connect Interface. Table 6-1 gives a list of replaceable 
parts, and Table 6-2 contains names and manufacturers of the parts. 

Replaceable Parts 
Table 6-1 contains a list of replaceable parts in reference designation 
order. The following information is listed for each part: 

1. Reference designation of the part. 

2. The Hewlett-Packard part number. 

3. Part number check .digit (CD). 

4. Total quantity (QTY). 

5. Description of the part. 

6. A five-digit manufacturer's code 
manufacturer of the part. 

7. The manufacturer's part number. 

number of 

Ordering Information 

a typical 

To order replacecent parts or to obtain information on parts, address the 
order or inqui.ry to the local Hewlett-Packard Sales and Service Office 
(Sales and Service Offices are listd at the back of this manual). 

To order a part listed in the replaceable parts table, quote the 
Hewlett-Pa.ckard part number (with the check digit), and indicate the 
quantity required. The check digit will insure accurate and timely 
processing of your order. 
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To order a part that is not listed in the replaceable parts table, specify 
the following information: 
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1. Identification of the kit containing the part (refer to the 
product identification information supplied in Section 2). 

2. Description and function of the part. 

3. Quantity required. 



Table 6-1. Replaceable Parts 

Reference HP Part c Qty Description Mfr Mfr Part Number Designation Number 0 Code 

'0111-111]/1 5 I L.t II'''OliAAM lEA I' "4'0 5GIII-UU 

CII 01110-0'7. '5 8 tA",tITOII-'XO .IV' .-20, ,oyoe ellt 2.110 OlIlO-OIh 
C, 01110-0'7. '5 tA",tJTOII-'XO .1 v, ·-20' 5GYOt CEil 114'0 01110-01711 
CII 01110-057. 5 t'''AtJTOII-'XO • IV' .-IGa ,oyoe elll ,.110 01110-01711 
C, 01110-05'11 5 e''',tJToII-'XO .IV' ·-201 ,oyoe CEil ,.110 01110-0"11 
C8 01110-0'5711 '5 c, .. ,eJTOII-'XO .IV' .-101 lOyoe elll ""0 01110-01711 

C, 01110-05711 5 CA"'t I TOII_' XO .1 U' .-201 soyoe tEll 2"'0 01110-01711 
CIII 01110-05711 '5 CA",tITOII.'XO .IV' .-101 'Oyoe till ""0 01110-os 711 
tl7 01110-0"11 5 e''''CITOII-'.O .IU' .-101 ,ovoe CIII ""O ouo·n711 

CAl 1"0-0'" 0 I L.EO.VIIIILE LUII.IIIT.200VtO 1,.,"'A.toIU 2"'0 1"0-0 .. 2 

QI 18U·0015 7 I TIIANIIiTOA "" .. U .. O.,OOMII '18'OOMHZ 2"'0 IIU-OOI' 
Qi! Ina-OOI' 3 I TA'NIIITOli " .. " II TO-II "0.11101111 ,.110 11,a-00l' 
QJ In4l_04lU '5 I TA'NIUTOR N .. " INIIIIOI II TO.'2 .. 0.31011" 01'01 IN l1li 01 

'" 
lIlo-ollO 8 I NETwOllll.IIEI 10.11"10.011 OHM X , ott21 UUIOJ 

In 1810-02711 I I NETwOIlll-IIU 10-11 .. 1.51\ OHM. , 01121 liOAlI2 
"7 1~lo-02" Ii Nn"OllIleIlU I O-UII'I.SK OHM • , 01 II' 110'1" 
lin I~IO·OUO I Nn"ollll·IIU 'O-U"'O.OIl OHM Ie , 01 til 2l0AIOS 

II SIOI-1211) • I l"ITt"'·Ol P, '-IIOCK'" ''''0 110,-,,41 
II lI(\1-IUS , I l"ITe .... otll' , .-1I0tIlER ,.1110 SIOI-UII 

T I '100-IUS 41 I TRANI'O'''''£II_O,,, tOMM ""0 '100-hllS 

VIO lI10-21115 , I Ie Ollyll TTL LIIiE OliVA QUAD O"IS MCJIII, .. 
Utl llIlo-IU9 S 2 It LCH TTL LI COM CLUII .. UT OU9, ,NULII59N 
UII 1820-1191 I I Ie MUIII/D'U.IIL. TTL LI .. To-,.LllIl OU9, IN'IILI",N 
VIJ IUO·Il111 J I Ie oeDII TTL LI J-TO-"LINI S.INII' OU9S ,"7111.IU'" 
UI4 IUO-1l08 3 I IC GATI TTL LI OR QUAD 2-IN' OU9, ,NULU,H 

UIS 11120-1 9" 7 I Ie eNTII TTL LI UN DUAL lleUT 072U "Lu,s .. e 
UIII 1810-1101 • 2 Ie UTE TTL L' 'NO QVAD I-IN .. OU9S IN"LIOI" 
UI7 IUO., III 8 2 IC 'I' TTL L.I D.n .. E "OI.ED,e-TIIZ; OU9S I 117IIL 17 U" 
UII 1820-1'" 7 I Ie 'I' TTL LI D.n .. , "OI.EDliE.TIII' PAL-I" 012" 1"711I.U7llN 
VIO 1810-11l1li 7 J IC MUXII/DAU.IEL TTL LI II-TO.'.LINI DUAL OU9' ,N7II1.'.UII 

U,I 11I20·tT29 J IC LC'" TTL L. eOlil CLUII .. lilT 0129, '''ULI,,9N 
UII 1810-10211 J !I Ie ORYII TTL L' LINI OAYR DeTL OU9!1 IN741.""" 
UU !l0'0-'1I,1I 0 I It·no'-' ''''0 S090·'III/l 
U,4 IUO·OUJ .. I IC I"V TTL I "'IX I-INII' OU9!1 ,"70.0II1II 
u,S 1810-1440 5 I Ie LCH TTL LI QUAD OU9!1 IN701. II 79" 

U,II 1810-tzOI • IC UTE TTL L' 'NO QUAD ,_IN" OU9!1 'NUL'o,N 
U" 1820-202. J It OAVII TTL 1.1 LINE OIlYA otTL OU9!1 ,,,UI.""N 
UII 1810-20211 J It ORVIl TTL LI LINE OIlYA ueTL OU9S ,N7IIL',1I/I1I 
VJI 1810-2100 I I ""0 ,11O·noo 

IiOO.OU41 7 • 10CKn-u: /lo.tO"T 01" DI .... LOII ""0 1100-011511 

VU U'o-ttlZ I It ,,, TTL L.I o.npt: POI.Eo,e-TltI' 0I29!1 IN7II1.17UN 
un t!l10.01l9S I 2 It " TTL I D·TY"I .. O'·IOU-TII15 0I29S .,,7I1U.,. 
UJII '820·0,9S I It " TTL • O.TVPI "O •• EOIE-Un OU·S ,N7.I7/1N 
un IUO-I,,7 , I IC GATE TTL LI NAND QUAD '-IN' OU9S 1,,7IIL.OON 
U1II IUO.UII7 5 I It liATE TTL I AND QUAD 2-INP OU9, ,N711'0'" 

US7 11I10-2to2 I 4 It LC", TTL LI O_TVPE OCTL OU9!1 ,N7I1L.snN 
U11I IUO.ZIOI I It Le'" TTL. LI O-TVPI OtTI. 0I29!1 ,N7.I.Unli 
UIIO 11110-2203 0 2 IC IICVII TTL. L. LINI RCVII QVAD SIIU!I ,M2.L'UII't 
U.4 IUO-tloe S It GATE TTL L' OR QUAD 2-INP OU9!1 IN7111..12N 
U/I!I 11120-1"7 7 It " TTL LI o.n'E POI-EOGE.TRIG PilL-IN 0,,9' ,N711L.1S 711N 

UIIII 1II20-U.O J I Ie DC 011 TTL I J- TO-I.LINE I.INP OU9!1 ,N?IIIUI" 
UII7 11110-202· J It DIIVII TTL LI LINE OliVA oeTL OU9S INUI.., .. N 
UIII IUO-20111 S It OilY" TTL L. LINE OliVA OeTL. OU9!1 ,N7111."/lliN 
U50 IUO·tllIII 7 IC -UIIII/OATA-'EL TTL LI "TO·I-LINI OVAL. OU9, IN7111.1IUN 
U!II '"O-U" II 2 UIliO 1110-",. 

1200-0"· 7 10eKn-IC IIO.tONT DIP DIP-nOR ".'0 UOO-OII,4 

un S090.0'S·· I I It_liD,", UIIo S090-n·9 
VS· tltI-oJ"l I • It N'"'O' IUIII·IIT II,M OYN 200.N, J •• OOOlJ UPOII'1I0-2 

1200-01107 0 I 'OCKET-Ie iII-tONT DI" OIP •• LOIi ''''0 1100-0.07 
un 1820·U77 0 2 It 'I' TTL I O-TYPE OCTI. OU9S ,N7IIU7IIN 
U,II IllO·OU· 0 , IC 'I' TTL I J-K NU.EOGE-Tlllli 0I29!1 ,N?IIIIIiIN 

~U 1120.2101 I IC LC'" TTL. L.I o-TVPE OtTL 0I29!1 ,N7I1LIUJN 
Iuo-2tol I IC LC", TTL LID-TyPE oeTL OU9!1 ,N7I1LunN 

u.o 11110-'1" 5 I It ORVI! TTL LIHE ORYR DUAL 07lU 9uUTe 
U.I ,uo.".· II ''''0 ,UO·II" 

1200-0.511 7 IOCICET-Ie 1I0·tONT DIP OIll'·ILOIl 111110 1200-0.,11 

UU 1820-nOI • I 2.1110 '11O-ISO' 
1200-0,.7 I S 10CIIET-lt 2 .. tO"T DIll' DIP •• LOR ,.110 1100-05417 

UII4 UIII-oUI I It N"OI ,U'''IIT R'" DYN lOO.N, J-. OOoJJ UII'01l11l0-2 
1200-0.0' " lOCKET-it ,.-tONT DIP DIP.IL.DII ,1"0 1200-01107 

U.s 111'0-1417' 0 It " TTL I O-h"E DCTI. 0129!1 ,N7I1U7I1N 
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Table 6-1. Replaceable Parts (Continued) 

Reference HP Part c Qty Description Mfr Mfr Part Number 
Designation Number 0 Code 

UIIII 11Il0-Uil 2 I lC GATE TTL S NOli QUAO 2-INP outs IN71110lN 
UII7 UC5_IIOOI 7 I 21 110 C"l" 1111'0 UCS-UO, 
UfO "'ZO_IIU 7 lC MUlIR/OU .. I!L TTL LS II-TO-I-LIN[ DUAL OU'5 IN7IILI,UN 
un IUO-"" ] I UIilO 'UO-"" 

IZOO-OU' 7 SOCKn-IC IIO-CONT 01" DIP-SLDR UII'O lIOO-OUIi 

IZOO-05117 , IOCKn-IC U-CONT DIP DIP-ILDR UIilO lIoo-OIU 
U7' 11118-0511 II IC NMOI ,U.o-IIlT IUM DYN 100-NI ]-1 OOO5J UPDllao-2 

1100-01107 0 10CICEr-IC 1,-eONT DIP OIP-ILOII 21/1'0 1100-0.07 
un IUo-I .. 7 7 lC " TTL 1.1 O-TYpl "OI-lOGE-TltIG P"L-IN Ou" ,N7I1LU7I1N 
Lin IUII-O'" II 2 IC GATl TTL S NAND QUAD 2-INP OU'S IN711100N 

UI' 18'a-OSII 8 IC NMOS ,UIO-UT IIAM DYN 100-NI ]-1 OOO5J U"01l11l0-2 
uoo-oU7 0 80eKET-IC a-eONT DIP 01"_11.011 Ulilo lIOO-OU7 

un 1120_2075 II I Ie Mile TTL 1.1 012'5 IN711LI2111N 
USII IIIlO-oU' 0 Ie " TTL 5 J-te NEG-!Olil-TRIG 012'5 IN71111 UN 

1200_05,7 I 10Cten-Ie Za-CDNT 01" DIP_SLOR 2.1110 IIOO-OSU 

U .. I" 8-0]41 I IC NMOI IUIII-IU "AM DYN 100-NI ]-1 OOOSJ uP 011 1110-2 
1200-0.07 0 IOClCn-Ie a.-eONT DIP 01"-11.011 UIiIO UOO-OU7 

un 11110-1'17 I I Ie I'll TTL 1.1 LINE DRVR oeTL OU'5 IN711L12110N 

U" 1810-1151 II 2 Ie GA TE TTL I NAND QUAI) I-INp oU'5 IN711UIN 
UIOI ISIc/_lun ] I IC CNTII TTL 1.1 UN IVNe""0 pOI_EOG!.T"IG outs IN7I1LII" AN 

UIOl Ilio-IUO I I It MUlIR/DAU_I[L TTL La Z_TO_I_LINE QUAD 012'5 IN7I1LI,S7N 
u,O) 11110_1207 I , lC GUt. TTL 1.1 NAND a-INp OU'5 IN711LUON 
U,OIl III._OSII, • Ie NMOI ,UIII-UT RAM I)VN ZOO_NI S-I OOOlJ U"DIla.D-1 

t 100-01107 0 lOCKET-Ie a.-CONT DIP 01"-11.011 Ulilo 1100-01107 
U,OIl IIIlO-O'" II It GATE TTL I NAND QUAD Z_INP oU'5 IN711100N 

U,07 HlIO_,u' ·11 , IC UTE TTL I 011 QUAD I_INp OU'S IN7111UN 
u,OI U20-.. n • 2 Ie I'll TTL I INV OCTL I-INp OU" IN7111Z1I0N 
UUO ,AlO-"n 0 Ie lIeVII TTL LS LINE ReVII QUAD ]IIJJS AMZIILUIPC 
u,1I '"0-0''' 7 , O"TO-"OLATOII L[O-le GATE IF.IOMA-MAX UIilO 10U-IISIIII 
U,IJ 'Uo_,o70 , IC MUlIA/OAU-I!L TTL LS 2-TO-,-LINE QUAO o'Z'S IN7IILlt57N 

UUII 1"'._OJo, • IC NMOI 'U .... U IIA'" D'I1>j ZOO-NS 5-1 OOOJJ U"OIl'IIO_1 
1100_01107 0 SOCKET-Ie a-eONT 011' 011'-11.011 211110 1200-0.07 

UUII ''''G_,US I IC I'll TTL I INV oeTL '-INp oU'S IN711UIION 
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Table 6-2. Hanufacturer's Code List 

CODE CODE 
NO. MANUFACTURER ADDRESS NO. MANUFACTURER ADDRESS 

0003J Nippon Electric Co ................................ 07263 Fairchild Semiconductor Div .... Mt. View, CA 94042 
01121 Allen-Bradley Co ............. Milwaukee, WI 53204 18324 Signetics COrp ............... Sunnyvale, CA 94086 
01295 Texas InBtr. Inc. 27014 Natl.Semiconductor Corp .... Santa Clara, CA 95051 

Semicond. Cmpnt. Div. . ....... Dallas TX 75222 28480 Hewlett-Packard Co. 
03508 General Electric Co., Semiconductor Corporate Hq .............. Palo Alto, CA 94304 

Prod. Dept. ............... Syracuse, NY 13201 34335 Advanced Micro Dev. Inc ..... Sunnyvale, CA 94086 
04713 Motorola Semiconductor Prod ... Phoenix, AZ. 85062 34344 Motorola Inc ............... Franklin Park, IL 60131 
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Section 7 
Servicing Diagrams and Information 

Introduction 

This secti.on contains servicing diagrams and information for the lIP 12044A 
HDLC Direct Connect Interface. 

PIN 

I 

~ 

] 

2 
~ 

4 

E 
i 

i 
, 
, 

8 
9 

NO. 

.0 

.1 
12 
.3 
.4 
15 
16 
.7 
.8 
19 

2 
2 
2 
2 

~O 

~l 

~2 

~3 
~4 

25 
r~ 6 
r~ 7 
28 

Table 7-1. Backplane Pin Connector Pl. 

SIGNAL HNEMONIC SIGNAL DEFINITION 

ICHID- Interrupt Chain In Disable 
ICHOD- Interrupt Chain Out Disable 
MCHID- Memory Chain In Disable 
MCHOD- Hemory Chain Out Disable 
MLOST- Hemory Lost 
MCHODOC- Hemory Chain Out Disable Open Collector 
PFW- Power Fail Warning 
(SPARE 1) 
SCBO Select Code Bus Bit 0 
SCB1 Select Code Bus Bit 1 
SCB2 Select Code Bus Bit 2 
SCB3 Select Code Bus Bit 3 
GND Ground 
GND Ground 
(SPARE 2) 
GND Ground 
SCB4 Select Code Bus Bit 4 
SCB5 Select Code Bus Bit 5 
ABO Address Bus Bit 0 
AB1 Bit 1 
AB2 Bit 2 
AB3 Bit 3 
AB4 Bit 4 
AB5 Bit 5 
AB6 Bit 6 
AB7 Bit 7 
AB8 Bit 8 
AB9 Bit 9 
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Table 7-1. Backplane Pin Connector Pl. (Continued) 

29 AB10 Bit 10 
30 AB11 Bit 11 
31 AB12 Bit 12 
32 AB13 Bit 13 
33 AB14 Bit 14 
34 \.JE- '-lri te Enable 
35 DBO Data Bus Bit 0 
36 DB1 Bit 1 
37 DB2 Bit 2 
38 DB3 Bit 3 
39 DB4 Bit 4 
40 DB5 Bit 5 
41 DB6 Bit 6 
42 DB7 Bit 7 
43 DB8 Bit 8 
44 DB9 Bit 9 
45 DB10 Bit 10 
46 DB11 Bit 11 
47 DB12 Bit 12 
48 DB13 Bit 13 
49 DB14 Bit 14 
50 DB15 Bit 15 

Table 7-2. Backplane Pin Connector P2. 

--'--'-' 

PIN NO. SIGNAL MNEMONIC SIGNAL DEFINITION 

1 (SPARE 3) 
2 ISOGND Isolated Ground 
3 REMEM- Remote Memory 
4 VALID- Data Valid 
5 IORQ- I/O Handshake Request 
6 INTRQ- Interrupt Request 
7 MP Memory Protect 
8 RNI Read Next Instruction 
9 MEI1Go- r~mory Cycle Initiation 
10 PE- Parity Error 
11 SCHID- Slave Chain In Disable 
12 SCHOD- Slave Chain Out Disable 
13 IAK- Interrupt Acknowledge 
14 lOGO- I/O Handshake Request Acknowledge 
15 ISOGND Isolated Ground 
16 SLAVE- Slave Request 
17 ISOGND Isolated Ground 
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18 
19 
20 
21 
22 
23 
24 
') I" ... ) 
26 
27 
28 
29 
:30 
31 
32 
33 
34 
3.5 
36 
37 
38 
39 
4'0 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Table 7-2. Backplane Pin Connector P2. (Continued) 

MRQ­
ISOGND 
FCLK­
ISOGND 
CCLK-
PS-
SCLK­
CRS-
PON 
ISOGND 
BUSY-
GND 
GND 
GND 
GND 
GND 
GND 
+5V 
+5V 
+5V 
+5V 
+12V(HEH) 
-12V(MEM) 
+12V 
+12V 
-12V 
-12V 
+5V(MEM) 
+5V(HEM) 
25KHz 
25KHz 
25KHz 
25KHz 

Memory Request 
Isolated Ground 
Fast Clock 
Isolated Ground 
Communications Clock 
Parity Sense 
System Clock 
Control Reset 
Power On 
Isolated Ground 
Memory Busy 
Ground 
Ground 
Ground 
Ground 
Ground 
Ground 
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Table 7-3. Communication Line Connector Jl. 

PIN *SIGNAL SIGNAL DEFINITION 
NO. MNEMONIC 

1 SG Signal Ground 
2 SD (- ) Send Data 
3 TR (- ) Terminal Ready 
4 RS (+) Request to Send 
5 TT (+) Terminal Timing 
6 RD (-) Receive Data 
7 CS (+) Clear to. Send 
8 SQ Signal Quality 
9 RT (+) Receive Timing 
10 ST (- ) Send Timing 
11 RT (- ) Receive Timing 
12 ST (+) Send Timing 
13 RR (+) Receiver Ready 
14 Dt1 (+) Data Mode 
15 B DATA CLK 
16 DB Send Timing 
17 DA Terminal Timing 
18 **TT Terminal Timing 
19 SRD Secondary Receive Data 
20 BX16 IN 
21 **RS Request to Send 
22 SRS Secondary Request to Send 
23 LL Local Loopback 
24 NS New Signal 
A (SHIELD) 
B SD (+) Send Data 
C TR (+) Terminal Ready 
D RS (-) Request to Send 
E TT (- ) Terminal Timing 
F RD (+) Receive Data 
H RC Receive Common 
J CS (-) Clear to Send 
K SCS Secondary Clear to Send 
L D1-1 (-) Data Mode 
M RR (-) Receiver Ready 
N SRR Secondary Receiver Ready 
P TI1 Test Hode 
R IC Incoming Call 
S ASYNC CLK 
T DD Receive Timing 
U SF/SR Select Frequency/Signalling Rate 
V **TR Termi nal Ready 
W SG Signal Ground 
X X16 IN 
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Table 7-3. Communication Line Connector Jl. (Continued) 

y Send Data 
Z 
AA 
BB 

**SD 
SSD 
RL 
IS 

Secondary Send Data 
Remote Loopback 
Terminal in Service 

* The +/- sign associated with some signals indicates 
a +/- output(input) of a differential driver(receiver). 

** Indicates that this signal is driven by a single-ended 
driver although it is available on different pins in a 
differentially driven version. 
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~OTES: 

[!J 5TAMP PI HOOD AS SHOW~. o 5ThMP PZ HOOD AS SHOWt.J ,Bon", SIDE" 

~ I~ CUTTIt.J6 OUTE.R. JA.CI(ET. P~A.CT'CE CA.~EIk.J OI2D£e ~JOI 
TO kJICr<:. FOIL 51-HELD 1 BOTH £IJD5. 

PLAtlF A 15.0 PIECE OF SH21NK TUBIIJt", ITEM@ ~VEN? BA2E 
O~AIAJ U//eG AND. SHe/Alt:: 8 P{A~E5, LEi'll/OJ() 5.0 EAJDS EIfPOSEl::>. 

SL.IDE A.. 20.0 PIECE OF SHIZIAJK. TUBIUe, (IT£N2) OV£2 fA,CI-! FOIL 
SH/E.LD,UP TO OUT£IZ J .... '''E.T, AJJO 5HR.ltJK..(MAK.I.\JG suet: TO 
COVE£. .6..LL OF SHIELD b.).JD A.pp~x. 5.0 OF E.XPO.5EO WIIi?E). 

Pl .... CE A. 8.0 PIECE OF .5111i?1"-J"- TUS/JJ(, (ITEIvt 3) TO INSULATE 
bJ:)JA..CE~T COIJIJECT/QU. 

GJ ASSEMBLE PI PER.- A.- 5'1'51- 30Jl-3-1 " 

PI 

OJ 
MA.LE -----­

DIRECT CDr-J~Jf:CT 

FARSID£ I~ 50bl-3J137 I 

ITEM QTY. 

1 30mm 

2 30mm 

3 75mm 

4 120mm 

5 1 

6 1 

7 75m 

\ 
m 

CUTf FIkJ/SH L£JJGTH TYP 
2S.Ll ---

TYP r 20 "O -1--2').0 .. ---, I 8 PLA,C£S I STI2I P 

1 
i 1YP1 _ I ~I ~I --5.0 (Jb PLA..( ES 
1-tIS.O, " 

[ABLE I ,,-~ ~ 'i: _ ; J 6'O( I 

I ,r " I / - ~1 DIi!A.IU~ CABLE I 

Ir " /6) t1 ~:: }J BLUE: SHLD 

CABLE 2 f - j D~Ikl CA..BL£ 2. 

-=*""~~~~~-:-_---,L--, ~--_...i-.::ll~~::JiEf!$=====-----!1 ox ~ r<![.D SI-i L D 

\ 

4 .. \. 

/ 

/ 
QflJ 

MATERIAL-DESCRIPTION HP PART NO. MANUFACTURER MAN'S PART NO. 

SHRINK TUBING 0890-0273 RAYCHEM CORP. RNF-1 00-1 /2-BLK 

SHRINK TUBING 0890-0311 RAYCHEM CORP. RNF-100-1/8-BLK 

SHRINK TUBING 0890-0706 RAYCHEM CORP. RNF-1oo-3/32-BLK 

SHRINK TUBING 0890-0870 RAYCHEM CORP. RNF-1oo-3/32-CLEAR 

CONNECTOR 24 PIN MALE 1251-0293 AMPHENOL 57-30240 

CONNECTOR 24 PIN FEMALE 1251-0431 AM PHENOL 57-60240 

CABLE 8120-3096 BELDEN QUOTE NO. 81379-9 

[I] 
~ F£MA..lE 

/ (#.' £EtT CONfJE.CT 
/" IOOSOhl-3J+37 I FA..I(~SIDE 

'05££ D£T",L"S" 

Figure 7-1. Direct-Connect Cable Schematic. 
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ITEM QTY. MATERIAL-DESCRIPTION HP PART NO. MANUFACTURER 

1 2 HOOD ASSY (AS PER REF.) 

2 2 CONN PC-EDGE 2X40 1251-6077 VIKING IND., INC. 

3 (2)5m CABLE 4TWPR IND.SH. W 4DR. 8120-3096 BELDEN 

4 75m CABLE 4TWPR IND.SH. W 4DR. 8120-3096 BELDEN 

5 2 CONN R&P 2X12 FEMALE 1251-0431 AM PHENOL 

6 2 CONN R&P 2X12 MALE 1251-0293 AMPHENOL 

~'K~ ~ ,--/~>-- C; ~, ... 32.j:I., ) 
I - \ I \ I ~""'9~l"e) 

I \ .. 3\j:I., ) 
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J \ I .. 
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.. ~y 
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( I 
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I 
, 

\ \ I 'I)~""'.i> ~~(~) 
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I \ l : ~\~ ~ I 1 a~W"'\"l I I J m-lt\l 

\ / / 3~e 

"- / \ / ~(W\.Ir1') Rc:.. 
<' '> <t ~~f.t ) 

~e:'U ~~1 « \\~ ) 
I \ 

\ I \ 

l I \ I \ 
1)'-~ ( ~Ei) ') \ I \ I "&:Lt~) ~u.j),") 

c::{ ) ,,~ 

""Dt::~ l~E!l) \ I \ / 
"'tlRNl~e1)') S\ie-1) ,/ ...... / t>C ) 2.<-~ 

L. "...--::: "- /~ L 
) - \ """ e~ 

I \ / \ I \ I I ~\...~(&..~) \ J 'OLU~) 11 U~) 
1-~ ) 

\ / \ J 
1:l'R~ l!),LU ") 

"- / "- ./ ~~\a.1) ... J ~(Q~ ) 
"DKlo,H.BL..U\ 

" f ~~ <..e.) ..... I () ~ J [§J ~ l-~e~~\E..I.l:>~ -, 
~1(~ 

MAN'S. PART NO. 

3VN40/1JN5 

QUOTE NO. 81379-9 

QUOTE NO. 81379-9 

57-60240 

57-30240 

~-----~~~_\~-~-~: ~:: ; 
4 e~~ ) 

~------------~D( B~ ) 
RS 

Figure 7-2. Direct-Connect Cable Wiring Diagram. 
7-9/7-10 



~:: ~ ~ @ SOIA) 

~ ~ GNO (SHIELD) 

~ ~ 
SO(B) 

® 17 

~® 1B 

CD @ 
RUIA) ® ~ $ " DRAIN 

10 @ RT(A) 

~I" 
RC 

11 @ 
RT(B) @ @ 

L:.----=-" 

----- J @ $ 
RT(A) 

RO(A) RC 

$ DRAIN 
15 

RTIB) 

RO(B) 
16 0 
@ G) 
@ 

~ ---rn @ 
@) G) 

SOIA) 

TT(A) 
@ 

~ GNO (SHIELD) 
22 

SC 
11 

SOIB) 
3 

I 
TT(B) t@ @ --

NOTE: REI\R VIEW OF CONNECTORS 
ITEM QTV. MAT'L. DESCRIPTION MAT'L. PART NO. 

2 1 CONN RIP 2 X 12 F 1251- 0431 

1700·553 

1 1 CONN RIP 2 X 12 M 1251- 0293 

Figure 7-3. Loop-Back Test Connector Wiring Diagram. 
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Integrated Circuit Base Diagrams. 
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Figure 7-4. Integrated Circuit Base Diagrams (Continued) 
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Figure 7-5. Parts Location Diagram. 
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