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Chapter 1 
Introduction 

The Hewlett-Packard Shared Resource Management System is a computer networking concept 
that enables users of HP 9845B/C and HP 9826/9836 computers to share many system 
resources such as mass storage and output peripherals. Multiple-user access to data files and 
other system resources results in more efficient use of capital and workspace, and can signifi­
cantly increase productivity by making information and computing tools more accessible. 

This manual contains information for configuring and installing the hardware components that 
comprise the Shared Resource Management System. Limited service and device repair in­
formation is also provided, including schematic diagrams. 

Installation procedures and limited service information are included for the following: 

• HP 98629 Resource Management Interface for HP 9826/9836. 

• HP 98029 Resource Management Interface for HP 9845B/C. 

• HP 98028 Resource Management Multiplexer. 

• HP 97061 Resource Management Interface Cable. 

Brief installation and configuration instructions are also included for other assemblies which 
have their own installation manuals (part numbers in parentheses). The information provided in 
this manual should be sufficient for most installations. For additional details, schematic dia­
grams, and parts lists, refer to the manual indicated which is shipped with the assembly. The 
assemblies are: 

• HP 98256 256 K-byte Memory Assembly (98256-90000). 

• HP 98625 High-speed Disc Interface (98625-90000). 

• HP 98620 DMA Controller (98620-90000). 

1 



2 Introduction 

Prerequisites 
It is assumed that you have read and are familiar with the System Planning Guide (98028-
90001), and that the necessary site preparation has been completed. Be sure that you have 
filled out the System Map, or have drawn an equivalent to it if your system is more complex. 

This section discusses the equipment that is shipped with your system so you can identify each 
unit and determine where it is to be installed. 

Resource Management Controller 
The controller consists of an HP 9826, Option 500 with special operating software that converts 
it into a controller for operating the shared resources used by remote workstations. The control­
ler hardware package consists of the following components: 

Standard Minimum Controller Hardware 

Stock Number 

HP 9826A 
HP 98256A 
HP 98620A 
HP 98625A 
HP 98629A 
HP 98028A 
HP 98619A 
Option 655 
HP 10833A 

09826-87905 

Description 

Computer 
256 K-byte Memory Assembly 
DMA (Direct Memory Access) Controller 
High-speed HP-IB Disc Interface 
Resource Management Interface 
Resource Management Multiplexer 

SRM Operating System Software 
Shielded HP-IB Chaining Cable for use with 
shared printers 
Shared Resource Management manual set 

The 09826-87905 manual set includes one each of the following items: 

Stock Number 

09826-90080 
98028-90000 
98028-90001 

09826-90083 

09845-93071 

9282-0898 

System Manual Set 

Description 

Shared Resource Management Manual 
Shared Resource Management Installation Manual 
Shared Resource Management System Planning 
Guide 
HP 9826/9836 Shared Resource Management 
Programming 
HP 9845B/C Shared Resource Management Prog­
ramming 
3-ring Binder 

If your system uses more than one multiplexer, additional Resource Management Interfaces 
and any additional memory are shipped in their own separate containers, and must be installed 
on site. HP 97061 interface cables are shipped with interfaces when they are ordered as an 
interface option. 

98028-90000, rev: 10/82 
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Workstations 
Workstations are HP 9826/9836 and/or HP 984SB/C computers, each of which must be 
equipped with a minimum of a Resource Management interface. Additional interfaces for other 
non-shared peripherals may also be needed, depending on the application. Each resource 
management interface in the system is connected to a multiplexer. The multiplexer has a short 
integral cable (1 metre long) that must be connected to an HP 98629 interface for power. 
Multiplexer installation is discussed in Chapter 2; workstation installation in Chapter 3. 

Unpacking the Equipment 
While unpacking equipment, inspect and verify that it matches the equipment shown on the 
packing lists. Unpack the equipment and place it near the final operating locations as follows: 

1. Remove the controller and workstation computers from their boxes, and place them near 
their respective installation locations. If you desire, you can plug them in and run the 
System Test software to verify their operation, although this is usually done after inter­
faces and additional memory are installed. 

2. After the computers have been located, identify the workstation Resource Management 
interfaces, and place them with their respective workstation computers. Do the same for 
any other workstation peripherals and interfaces in the system. 

3. Unpack and place the shared peripherals in their operating location. Maintain proper 
clearances and spacing between printers and disc drives as specified in the System 
Planning Guide (98028-90001). 

4. Place any additional memory or interfaces for the resource management controller near 
the controller. 

5. Identify the individual HP 97061 interface cables and determine their proper routing 
between interfaces and multiplexers. 

WARNING 
BEFORE PLUGGING IN ANY EQUIPMENT, BE SURE TO CHECK 
ALL POWER RECEPTACLES AND VERIFY THAT THEY ARE 
CORRECTLY WIRED. VERIFY THAT EQUIPMENT GROUNDS, 
NEUTRAL AND LINE CONDUCTORS, AND ANY OTHER CON­
DUCTORS ARE CONNECTED TO THE CORRECT RECEPTACLE 
CONTACTS. IF ANY RECEPTACLE IN THE ENTIRE SYSTEM EN­
VIRONMENT IS INCORRECTLY WIRED, SERIOUS EQUIPMENT 
DAMAGE AND/OR PERSONAL INJURY CAN RESULT. EQUIP­
MENT WARRANTIES ARE VOID WHEN EQUIPMENT IS CON­
NECTED TO AN INCORRECTLY WIRED POWER SOURCE. 

To verify receptacle wiring, use a receptacle wiring and polarity tester manufactured for that 
purpose. In addition, to ensure safe operation, test each receptacle with a standard receptacle 
tension tester used to verify the contact-retention ability of each contact in the receptacle. Be 
careful to check all contacts in each receptacle, and replace any defective devices. Both types of 
testers are available through electrical supply houses, and should be included in any electri­
cian's standard tool collection. 

You are now ready to begin system installation. The remainder of this chapter deals with 
planning node addresses and general topics pertaining to the installation. 



4 Introduction 

Assigning Node Addresses 
System message packets are routed according to source and destination node addresses com­
bined with interface select codes. Recommended procedure is to assign single-digit addresses 
(0-9) to Resource Management controllers, and two-digit (10-63) addresses to workstations. 
This recommendation is for convenience only and is not a system requirement. 

System minimum requirements are as follows: 

• Node addresses can be arbitrarily assigned to any node, whether controller or workstation. 
If default remote mass storage unit specifiers are used by workstation programs and 
operators, all interfaces in the controller MUST be set to node address O. 

• Duplicate node addresses can be assigned in the same system PROVIDED no two compu­
ters having identical node addresses are connected to the same multiplexer. (It is recom­
mended that each computer in the system be assigned its own UNIQUE node address.) 

• If you assign duplicate node addresses in a system, you risk system malfunction whenever 
you move a computer or rearrange cabling because two computers with identical addres­
ses may inadvertently get connected to the same multiplexer. 

Recommendations 
The following gUidelines are adequate for most systems, and ensure reliable operation with 
minimum complexity and confusion. 

• Assign node addresses to each controller in the system, beginning at node address O. 
Address 0 is the default remote mass storage identifier. Default values can be used by any 
workstation connected to a controller having node address O. 

• If your system has more than one controller, use incrementing values for each controller, 
beginning with address 1 for the second controller, and so forth until all controllers have 
assigned node addresses. 

• Assign node addresses for each workstation, beginning at address 10 (assuming there are 
not more than 10 controllers in the system). The usual technique is to simply assign node 
addresses in sequence, 10 through 63, one address for each workstation. 

If any workstation has more than one resource management interface, all interfaces can be 
assigned the same node address, prOVided the address does not conflict with any other 
computer sharing a common multiplexer. 

• Never assign node address 0 to any workstation. Address 0 is reserved as a default 
controller address, and can cause system malfunction if another workstation inadvertently 
uses the default remote mass storage node address. Workstations cannot communicate 
correctly with other workstations. 



Chapter 2 
Controller Installation 

This chapter explains how to install the Resource Management Controller, the interfaces that 
connect it to the shared peripherals, and the interconnecting network that provides com­
munication with remote workstations in the Shared Resource Management System. Topics 
included are: 

• Installing the Resource Management Controller and its shared peripherals . 

• Installing the interconnection network between the Controller and remote user worksta­
tions. 

Controller Installation 
This section explains how to install the shared peripherals and connect them to the Resource 
Management controller. After the system hardware is installed, refer to Shared Resource Man­
agement operating manuals for information about how to operate and configure the controller 
and install the necessary software and firmware. 

Installing Shared Peripherals 
Carefully unpack the shared peripherals and place them in their proper operating positions as 
explained in the operating manuals that accompany each peripheral. Be sure the power switch­
es are turned off, then plug each peripheral into its AC power source. Interface cables are 
installed later. Refer to the System Planning Guide (98028-90001 )for information concerning 
cable routing, power line requirements, ventilation, and related topics. 

Preparing the Controller 
The HP 9826 Option 500 Resource Management Controller is shipped complete with inter­
faces, memory, and all operating software. Interface configuration is set to default or recom­
mended operating values at the factory, and should need no changes for most applications. 
However, the following pages describe in detail how to install and configure memory and 
interfaces for those situations where you may want to change the configuration or convert a 
standard HP 9826 for use as a Resource Management controller. The procedure can also be 
used to verify that the hardware has been correctly installed. 

Unpack the controller computer. If the interfaces are already installed, and you have no need to 
change any card configurations, set the computer in position and connect the interface cables 
as explained later. Otherwise, set the computer on a workbench, desktop, or other suitable 
surface with the rear panel in an accessible position for installing interfaces and memory options 
in the 110 Backplane card cage. Remove the four cover plates or interface covers over the card 
cage area by loosening the eight thumbscrews. 

5 
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Interfaces 
Three interfaces are commonly used in Resource Management controller computers. The 
internal HP-IB interface connects to line printers. The HP 98625 High-speed Disc Interface is 
used in conjunction with an HP 98620 DMA (Direct Memory Access) card to control up to four 
separate disc drives for mass storage use. Each HP 98629 Resource Management Interface is 
used to connect the controller to remote user workstations through one HP 98028 Resource 
Management Multiplexer. 

The procedures which follow explain how to install and configure the controller interface cards 
and other boards that plug into the 110 backplane. The installation procedure for the HP 98629 
Resource Management Interface applies to both controller and remote workstation installa­
tions. 

Installing Cards in the I/O Backplane 
The HP 9826/9836 computer has eight backplane slots that can be used for interface cards, 
memory boards, and other devices. Four slots are available for interfacing to external peripher­
als. The other four slots are reserved for the DMA controller card and memory boards when the 
computer is used as a Shared Resource Management (SRM) Controller. Memory/DMA and 
peripheral interface slots are alternated from the top to the bottom of the card cage. Interfaces 
fit in slots 2, 4, 6, and 8, while slots 1, 3, 5, 7, and any unused interface slots can be used for 
memory or a DMA controller. The following diagram shows the card arrangement that is 
recommended for most installations. 

Slot 1: 98256 256K-byte Memory #1 
Address FC (Required) 

Slot 2: 98629 SRM Interface #3 (Optional) 
or 98256 256K-byte Memory #4 
Address Fa (Optional) 

Slot 3: 98256 256K-byte Memory #2 
Address F8 (Optional) 

,~------- Slot 4: 98629 SRM Interface #2 (Optional) 
or 98256 256K-byte Memory 
Address EC (Optional) 

Slot 5: 98256 256K-byte Memory #3 
Address F4 (Optional) 

Slot 6: 98629 SRM Interface #1 (Required) 

Slot 7: 98620 DMA (Required) 

Slot 8: 98625 Disc Interface (Required) 

---------Internal HP-IB Connector 

Backplane Slot Assignments 

These slot assignment recommendations are based on keeping memory addresses in descend­
ing order, top to bottom, and keeping interface cables toward the bottom for better support. 
Maintenance is also Simplified when all systems use a standardized card and cable arrangement. 
However, slot assignments are not mandatory. 
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Each of the four peripheral interface slots are located slightly below the pair of threaded 
fasteners that hold the interface cover thumbscrews when the card is inserted. If you insert the 
interface into a wrong slot, the thumbscrews in the interface cover cannot mate properly with 
the threaded fasteners in the computer's rear panel. If a peripheral interface slot is not used for 
interfacing, it can be used for memory or DMA; a blank cover is then used to conceal the boards 
after installation. 

Handling Interface Cards 
Interface cards and other boards in the 110 card cage contain components that are easily 
damaged by static electrical discharge caused by improper handling. To minimize the risk of 
component damage, the interfaces and other cards are shipped in special conductive plastic 
bags for protection. Do not remove the card from its bag until you are ready to install it. When 
installing the card, be sure there is no opportunity to create a static discharge. Hold the card by 
the extractors or backplane cover while removing it from the bag, and avoid touching the 
circuitry on the card. Touch the metal surface on the computer's rear cover panel with one 
hand and maintain that contact while plugging the interface into the computer with the other 
hand. After the card is seated into the backplane connector, the risk of damage is negligible. 

Whenever you need to remove a card from the computer for service or system changes, keep 
the card in its protective bag to prevent component damage, or place it on a work surface 
designed for servicing static-sensitive electronic components and assemblies. 

Be careful to avoid touching the printed circuit edge connector fingers on the interface. Finger­
prints promote contamination that can lead to unreliable operation. If it becomes necessary to 
clean the fingers, use a cotton swab and isopropyl alcohol. Be sure to avoid the possibility of 
electrostatic discharges while cleaning the connector fingers; both for safety, and to prevent 
component damage. 

Interface and Memory Configuration Switches 
The interface and memory configuration switches are manufactured as clusters of two to eight 
individual single-pole, single-throw switches combined in a single molded plastic housing. Each 
switch is actuated by a slide or rocker. Switch rockers may be manufactured so that they are 
always flush with the housing, or they may protrude above the housing on one side or the 
other. The switch position is always determined by which end of the rocker is depressed. If the 
actuator is a slider, the switch position is determined by the position of the tab on the slider. The 
following illustrations show how to interpret switch settings correctly; each of the three switches 
have identical settings. 

To set rocker SWitches, use a ball-point pen or other pOinted tool to depress each switch rocker 
until it is fully seated. If the rocker or slider is not fully seated, erratic behavior may result. Slide 
switches can be changed by using your fingers or a suitable tool such as a small screwdriver. 
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Installation Procedure 
This section explains how to configure and install all the interface cards and other assemblies 
that go in the card cage, and how to configure the internal HP-IB interface for proper operation 
with shared printers and any other devices operating from the interface. All explanations are 
based on the assumption that the computer is on a table or workbench, the rear panel is facing 
the person installing the cards in the card cage, no cards have been installed in the cage, and 
the power cord is disconnected. 

HP-IB Interface Configuration 
Before installing any cards in the card cage, the HP-IB interface must be configured as the 
controller of the interface bus. This is done by programming a plug-on jumper located on the 
circuit board below the card cage. The HP-IB configuration jumper is located approximately in 
the center of the bottom of the card cage opening. It should be plugged onto the center and 
right-hand pins. (The center and left-hand pins select the non-controller configuration.) There 
are also two plug-on jumpers in the left bottom area of the card cage. Do not change their 
configuration. 

HP-IB Configuration Jumper Setting 

After the HP-IB configuration is complete, you can install the DMA and disc interface cards as 
explained next. 
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HP 98620A DMA Card Installation 
Unpack the HP 98620A DMA Card and inspect for any damage, dirty edge connector fingers, 
or other problems. Plug the card into card cage slot 7 (just above the bottom slot). Handle the 
card as explained previously, and push the card into the cage until it is firmly seated in the 
backplane connector. 

HP 98625A Disc Interface Card Installation 
Carefully unpack and inspect the disc interface as explained earlier for the DMA card. Set the 
interface select code and hardware interrupt level to their proper values. The card is shipped 
from the factory preset to select code 14, but can be set to any non-conflicting value. The 
hardware interrupt level must be set to 6. For simplicity, use the factory preset values. 

The following figure shows the two sets of configuration switches on the interface card: Inter­
face Select Code and Hardware Interrupt Level. Note the position of the most significant (MSB) 
and least significant (LSB) bits on each switch. The switches are shown in their factory-set 
(default) positions. 

---------. 

. -------

LSB 

INTERRUPT 
LEVEL 

o SELECT 
CODE 

HP 98625A Disc Interface Configuration Switches 
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Configuration Switch Function Default Value Allowable Range 

Interface Select Code (S2) 
Hardware Interrupt Level (Sl) 

14 
6 

8thru31 
6 only 

Binary/Decimal Table of Interface Select Codes 

S2 Settings 
MSB 43210 LSB 

01000 
01001 
01010 
01011 
01100 
01101 
01110 
01111 
10000 
10001 
10010 
10011 

Decimal Value 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Binary/Decimal Table of 
Hardware Interrupt Levels 

SI 
Settings Decimal Interrupt 

MSB LSB Value Level 

0 0 0 3 
0 1 1 4 
1 0 2 5 
1 1 3 6 

S2 Settings 
MSB 43210 LSB 

10100 
10101 
10110 
10111 
11000 
11001 
11010 
11011 
11100 
11101 
11110 
11111 

Decimal Value 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

No other interface card can be set at the same hard­
ware interrupt level as the HP 98625A. Otherwise, 
system failure results. 

Default switch settings are recommended for most 
applications. 

When the configuration switches on the interface have been set, install it in the bottom slot (Slot 
8) in the card cage using the procedure previously described. Seat the card into the backplane 
connector by screwing in the thumbscrews until they are finger tight. Note that the interface 
cover plate conceals both slots 7 and 8. Do not attach the interface cable at this time. 
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HP 98256A 256K-byte Memory Assembly Installation 
Up to three (or five if slots are available) 256K-byte memory assemblies can be installed in the 
controller. It is recommended that they be installed in slots 1, 3, and 5, and that the address 
configuration switches be set to FC, F8, and F4, respectively. If one board is installed, set it to 
address FC; if two, FC and F8, respectively. 

If only one or two Resource Management interfaces are installed, the unused slots can be used 
for additional memory. Set memory cards four and five to addresses FO and EC, respectively. If 
any memory is removed at any time, you must begin with the lowest-address card. 

Memory address switch settings for each of the five available addresses are shown in the 
following figure: 

Address FC Address F8 Address F4 

Address Fa Address EC 

Memory Address Configuration Switches 

After the address has been properly configured on each card, insert the card into the proper slot 
in the backplane card cage as previously described, making sure the card is fully seated in the 
backplane connector. After the memory card(s} are installed, you are ready to install the 
Resource Management interface(s}. 

Note 
If you remove a memory board from the System Controller for any 
reason, the remaining boards MUST include an FC board. An F8 
board must be installed before an F4 board can be used, F4 before 
Fa, and Fa before EC. 
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HP 98629 Resource Management Interface Installation 
Unpack and inspect the Resource Management interface. As with the disc interface, there are 
two sets of configuration switches on the interface card. One determines the interface select 
code and hardware interrupt level; the other sets the interface Node Address. Note the positions 
of the most significant (MSB) and least significant (LSB) bits on each switch. The switches are 
shown in their factory-set (default) positions. 

MSB LSB 

10000 00001 ~ 

Switches: 1011 0101 

MSB LSB 

10000Doml~ 

0000 0000 
(Node Address) 

HP 98629 Resource Management Interface Configuration Switches 

Select Code and Interrupt Level Switches 
The switch cluster on the left configures the interface select code and hardware interrupt level 
for the interface. The switch on the extreme left of the cluster is not used, but should be set in 
the "I" position. The next two switches control the interrupt level. The left switch is the MSB; 
the right switch is the LSB. To ensure reliable system operation under all operating conditions, 
the hardware interrupt level must be set to 4. The remaining five switches on the right set the 
interface select code. Here are the allowable range of settings and the factory-set default values: 

Configuration Switch Function 

Interface Select Code 
Hardware Interrupt Level 

Default Value 

21 
4 

Allowable Range 

8thru31 
4 only 
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The following table shows the switch settings for all allowable interface select code values: 

Binary/Decimal Table of Interface Select Codes 

MSB 43210 LSB Decimal Value MSB 43210 LSB Decimal Value 

01000 
01001 
01010 
01011 
01100 
01101 
01110 
01111 
10000 
10001 
10010 
10011 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

10100 
10101 
10110 
10111 
11000 
11001 
11010 
11011 
11100 
11101 
11110 
11111 

Binary/Decimal Table of Hardware Interrupt Levels 

Switch 
Settings 

MSB LSB 

o 0 
o 1 
1 0 
1 1 

Decimal 
Value 

o 
1 
2 
3 

Interrupt Level 

3 Do not use 
4 Use ONLY this setting 
5 Do not use 
6 Do not use 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

The default select code is adequate for most applications unless multiple interfaces are installed 
in a single controller. When multiple interfaces are installed, each must have a unique select 
code. Hardware interrupt level MUST be set to 4 on all Resource Management interfaces. 

Node Address Switches 
The switch cluster on the right configures the resource management Node Address. Any value 
from zero thru 63 can be selected provided it is not the same as the address for any other node 
connected to the same multiplexer. The right-hand six switches are used to set the Node 
Address. The two switches on the left in the cluster must be set to their zero position. To set a 
given switch to ZERO, depress the switch rocker on the side nearest the card edge. To program 
a ONE, depress the rocker on the side away from the card edge. Be sure the switch rockers are 
fully seated in their proper positions. Node Address assignments are discussed in Chapter 1. For 
greatest convenience, set the first controller to address 0, and use two-digit (10-63) node 
addresses for workstations. 
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The following table shows the switch settings for all allowable node addresses. 

MSB 76543210 LSB 

00000000 
00000001 
00000010 
00000011 
00000100 
00000101 
00000110 
00000111 
00001000 
00001001 
00001010 
00001011 
00001100 
00001101 
00001110 
00001111 
00010000 
00010001 
00010010 
00010011 
00010100 
00010101 
00010110 
00010111 
00011000 
00011001 
00011010 
00011011 
00011100 
00011101 
00011110 
00011111 

Node Address Switch Settings 

Decimal Value 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

MSB 76543210 LSB 

00100000 
00100001 
00100010 
00100011 
00100100 
00100101 
00100110 
00100111 
00101000 
00101001 
00101010 
00101011 
00101100 
00101101 
00101110 
00101111 
00110000 
00110001 
00110010 
00110011 
00110100 
00110101 
00110110 
00110111 
00111000 
00111001 
00111010 
00111011 
00111100 
00111101 
00111110 
00111111 

Decimal Value 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

Attempting to use values other than those specified in the table may result in improper system 
operation. 

After you have set the configuration switches, insert the interface into the appropriate slot and 
tighten the thumbscrews until they are finger tight as explained earlier in this chapter. Install 
blank covers over any card cage slots that are not concealed by the interface cards. This 
completes the interface and memory installation. 
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The computer is now ready for connection to peripherals. Place it in its normal operating 
position, and install the power cord by plugging it into the rear panel and into the assigned 
electrical power receptacle. 

Connecting Shared Peripherals 
Now that the controller memory and interface cards are configured and installed, you are ready 
to connect the controller to its shared peripherals. If the system contains more than one 
controller, the procedures outlined in this section apply to each controller in the system. 

Connecting HP-IB to Shared Peripherals 
The HP-IB interface connector is attached to the main rear panel of the Resource Managen1ent 
controller, and must be connected to the shared printers that are connected to the controller. 
Connect one end of an HP 108331 HP-IB chaining cable to the rear panel HP-IB connector, 
then attach the other end to the first shared printer. Plug the cable into the connector on the 
computer or printer, then tighten the two retainer screws until they are finger tight. 

Limitations 
HP-IB shared printers can be connected in any configuration; either in a "star" or "tree" 
pattern, or in a serial "daisy-chain" configuration where interface cables are connected in a 
series path from one printer to the next until all are connected. The total length of cable that can 
be used to connect peripherals to a single HP-IB interface is a maximum of 20 metres2

• A total 
of 8 printers can be connected to the controller (limited both by the HP-IB drivers and the 
number of spoolers in the controller operating system). These guidelines apply to controllers. 
Similar gUidelines apply to workstations that are connected to other types of HP-IB peripherals. 

Eight printer spoolers are provided in the controller operating system. Up to 8 printers can be 
connected to each controller, but only one can be an HP 2608A3. The others (or all eight) can 
be any mixture of HP 2631 B/G printers. 

Connecting the HP 98625 Interface to Disc Drives 
The HP 98625A Disc Interface is intended ONLY for connecting the HP 9826/9836 Computer 
to Hewlett-Packard disc drives equipped with CS/80 controllers. Do not attempt to use the 
interface with any disc or controller that is not equipped for CS/80 disc commands. If you have 
any questions concerning compatibility of the interface and a specific drive, consult your 
nearest HP Sales and Service office. This section explains which interface cables can be used, 
and establishes gUidelines for connecting multiple drives to a single interface. 

1 HP 10833 Series chaining cables have special shielded connectors and additional cable shielding to comply with new RFI and EMC 
requirements. Avoid using earlier model cables. Cables can be identified by the model number printed on the cable jacket. 

2 A maximum of 20 metres or 2 metres per device connected to the bus, whichever is less. 

3 The HP 2608A Printer HP-IB interfaces must be configured to execute CR, LF, and FF characters. SRQ (service request) must be enabled. 
Command priority checking is optional, and can be enabled or disabled. Refer to the printer installation manuals for details on how to 
configure these options. 

98028-90000, rev: 10/82 



16 Controller Installation 

Interface Cables 
Use only HP 10833 Series interface cables to connect the disc interface to disc drives. These 
cables are also used to chain multiple drives together. The HP 10833 Series cables are similar in 
appearance to standard HP-IB or IEEE-488 chaining cables, but they have additional shielding 
and other features to minimize RFI and improve noise characteristics. HP 10833 cables can be 
identified by the model number stamped on the cable jacket. Do not use any other model 
HP-IB cables to connect the interface to disc drives or controllers. 

Chaining cables are usually supplied with disc drives, so none is included with the disc interface. 
If you need additional cables for connecting multiple drives or for changing system configura­
tion, you can order any of the following lengths: 

HP-IB Cables 

Model Number 

10833A 
10833B 
10833C 
108330 

Cable Length 

1 metre 
2 metres 
4 metres 

0.5 metre 

Note that the total cable length in any application must not exceed 10 metres. 

Physical Arrangement of Equipment 
The high data transfer rates supported by the disc interface require special consideration when 
installing interface cables. Cables behave like radio-frequency transmission lines, and can affect 
data settling time on the high -speed logic driver outputs. Improperly terminated or incorrectly 
configured cable connections can set up reflections and ringing that adversely affect signal 
reliability. To minimize these and related problems, configure the disc drives so that the cables 
are connected serially from drive to drive in a "daisy chain" pattern. For best results. avoid 
"star" configurations where individual cables are connected from the interface to each drive. 

DISC DISC DISC DISC COMPUTER 
DRIVE DRIVE DRIVE DRIVE 

# 1 #2 #3 #4 
---

o c::=::::J CJ c:::::::J c=::::J 
=== =::J 

l JDD 

Recommended Arrangement of Computer and Disc Drives 
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Limitations 
Electrical design limits require that the combined bus connections must not exceed 11 equiva­
lent loads and 10 metres total line length for each interface. In addition, line length must not 
exceed one metre per equivalent load. (These restrictions are due to transmission line reflection 
characteristics and timing constraints for high data rates.) The interface presents seven equiva­
lent loads. Most disc drive controllers in the CS/80 series present one equivalent load. There­
fore, up to four discs can be connected to a single interface. The maximum length of cable that 
can be connected to a single interface and up to four discs or equivalent loads is as follows: 

Disc Interface Cable Length Limits 

Equivalent Loads Maximum Total Cable Length 

1 8 metres 
2 9 metres 
3 10 metres 
4 10 metres 

Consult disc operating manuals to verify the number of equivalent loads presented by each 
controller. 

Connecting the Resource Management Controller 
to Remote Workstations 

Before you install the interconnecting network between computers, install the System Worksta­
tions and their respective peripherals as explained in Chapter 3. After the workstations are 
installed and connected to their respective peripherals, you are ready to install the multiplexers 
and interconnecting cables as explained in this section. Refer to the System Map that was filled 
out during site planning and preparation to determine which computers are interconnected in 
the System. 

Multiplexer Installation 
At the heart of each interconnecting network is an HP 98028 Shared Resource Multiplexer. The 
multiplexer acts as a SWitching device that controls message flow among the computers that are 
connected to it. All network communications between computers must pass through a multi­
plexer. The system has no provision for passing information from one computer directly 
through a second computer and on to a third. All information transfers are between network 
controllers and user workstations. 

The multiplexer obtains operating power through the short cable that is permanently attached 
to it. The cable must be connected to an HP 98629 Resource Management interface installed in 
a controller or remote workstation computer. Only two multiplexers can obtain power from a 
single controller because of power supply limitations. If three multiplexers are being used with a 
single Controller, at least one multiplexer must obtain power from a Resource Management 
interface installed in a different computer. When selecting a remote computer to supply power 
to the multiplexer, don't forget that the remote computer must have its power on at all times for 
other computers to be able to use the multiplexer. Only one multiplexer can obtain power from 
a given HP 98629-equipped workstation computer. HP 9845 computers have no provision for 
multiplexer power. 
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To connect the multiplexer to its power source, plug the connector on the short multiplexer 
cable into the connector on the HP 98629 Resource Management Interface. Snap the two 
retainer clips into place so the plug cannot come loose. 

All System computer connections are handled through multiplexers. You cannot connect two 
multiplexers directly to each other through a cable, and you cannot connect computers 
together without using a multiplexer. The next section explains how to connect remote Re­
source Management interfaces to multiplexers. 

Connecting Other Computers to the Multiplexer 
The HP 98629A Resource Management Interface is designed to connect certain HP computers 
to Resource Management Systems. This section explains how to connect the interface to 
remote multiplexers. 

At this point, it is assumed that all multiplexers in the system are connected to a host interface 
that supplies electrical power. Each multiplexer is a central switch for the computers that 
connect to it. Since more than one multiplexer can be connected to a single controller, there 
can be one, two, or three networks connected to a single controller, each multiplexer being the 
central switch for a single network of workstation computers. 

All System connections are made with HP 97061 cables which come in various lengths as 
explained in the next section. Install each cable from the multiplexer to the appropriate compu­
ter by first routing the cable through wiring ducts, conduits, etc. as appropriate. After the cable 
is in place and protected from foot or vehicular traffic, connect the 50-pin connector on the HP 
97061 cable assembly to the Resource Management interface, then snap the retainer clips into 
position. Plug the IS-pin connector on the opposite end of the cable into the multiplexer, then 
tighten the retainer screws to prevent the connector from coming loose. Do not overtighten the 
screws. 

Cable Support 

The heavy HP 97061 interconnection cables can apply excessive stress to the connectors on 
the computer and multiplexer connectors if they are not supported by external means. To 
minimize the potential for connector failure due to cable movement, use nylon or other suitable 
electronic cable clamps to support the cables by placing the clamps about 30 cm from the cable 
connector and attaching them with a screw or other suitable fastener to the table or surface that 
supports the multiplexer. 



Controller Installation 19 

Note 
Only two multiplexers can obtain power from a single System Con­
troller. If three multiplexers are used, one must obtain power from 
another computer in the system that has an HP 98629 Resource 
Management Interface. Use an HP 97061 cable to complete the 
connection from the System Controller to the third multiplexer. Do 
not connect more than one multiplexer power cable to a given work­
station. 

Interface Cables 
Use only HP 97061 interface cables to connect the Resource Management Interface to the 
network. Interface cables are available in the following four versions: 

HP 97061A 10-metre cable with two connectors installed. The 50-pin connector on one end 
mates with the interface card. The IS-pin connector on the other end mates with 
the HP 98028 Resource Managment Multiplexer. 

HP 970618 2S-metre cable with two connectors installed. Connectors are the same as those 
used on the 10-metre cable. 

HP 97061C 60-metre cable with two connectors installed. Connectors are the same as those 
used on the 10-metre cable. 

HP 970610 60-metre cable with ONE connector installed. Connectors are the same as those 
used on the 10-metre cable, except that the 50-pin connector is not attached to 
the cable. This cable is used where the cable must be fished through condUit, or 
pulled through wiring ducts. All materials needed for installing the connector 
(except tools and solder) are included with the cable. Connector assembly proc­
edure is described in the cable installation note (97061-90000). 

Connecting Multiple Controllers 
Some applications may require use of multiple Resource Management controllers. There are no 
special procedures when connecting multiple-controller systems. Just be sure that those work­
stations that access more than one controller are connected to the right multiplexer, and the 
remaining workstations are connected to their controllers through the right multiplexer. Re­
member that node addresses must be different for all computers connected to a given multi­
plexer. 
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Turning on the System 
After all hardware has been installed and all interconnections are complete, turn on the power 
to the controller and its peripherals. The POWER light on the multiplexer(s) should be illumin­
ated, but the BUSY light should be dark. If the system has more than one controller, repeat for 
the other controllers in the system. 

Turn on power to the remote workstation computers and their peripherals. If a multiplexer is 
connected to a workstation, it should also indicate POWER is on, and the BUSY light should be 
dark. 

The Shared Resource Management System is now ready for initial system testing and checkout. 
Refer to the System Manual for procedures. 

In Case of Difficulty 
In general, each computer in the system is turned on and checked out as a normal stand-alone 
computer. After operating integrity for each computer is established, the individual elements in 
the system network are verified. The procedures to be followed in checking and troubleshoot­
ing system operation are explained in the System Manual (09826-90080). 



Chapter 3 
Workstation Installation 

This chapter explains how to install user workstations in the Resource Management System. 
Two interfaces are used as follows: 

• The HP 98029 Resource Management Interface connects the HP 9845B/C Computer to a 
multiplexer through an HP 97061 Cable Assembly that is also available as an interface 
option . 

• The HP 98629 Resource Management Interface connects HP 9826/HP 9836 computers 
to multiplexers, either directly or through an HP 97061 Cable Assembly. The cable assem­
bly is also available as an interface option. 

Workstations can be configured as stand-alone computational deVices, or they can be 
conlplex test systenls that share data files with other computers in the network. Because of 
the wide variety of applications, it is beyond the scope of this chapter to explain how to 
install workstation peripherals. Refer to operating and installation manuals for instructions 
on how to install workstation peripherals and equipment. This chapter addresses connect­
ing the workstation to the Shared Resource network through a Shared Resource Multi­
plexer. 

21 
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Installing the HP 9845B/C Workstation 

Resource Management ROM Installation 

The Resource Management ROM for the HP 9845B/C consists of two ROM assemblies; one 
with a green label, the other with a black label. The green label ROM plugs into the left-hand 
ROM drawer, and the black label ROM plugs into the right-hand ROM drawer. 

To install each ROM, remove the drawer, plug in the ROM, and replace the drawer as follows: 

1. Remove the ROM drawer by placing your thumb in the recess at the top of the drawer, 
then pressing up on the movable catch underneath the drawer face with your fingers. 
When the catch is pushed up, gently pull the drawer out. 

2. Open the clear plastic cover plate by pressing in on the two ears on each side of the inside 
drawer face, then hinging the cover upward. 

3. Plug the ROM pack into an available connector, being careful to maintain proper orienta­
tion of the package in the drawer, and being sure the ROM cap mates properly with the 
small keys on each side of the ROM connector. Inspect to be sure that the ROM is fully 
seated in the connector before closing the cover. 

4. Hinge the cover back down, and snap it into place. Slide the drawer back into the 
computer and push it in until it is fully seated and the retainer catch is engaged. Repeat 
the procedure for the other drawer. 

Resource Management Interface Installation 

The HP 98029 Interface is used to connect the HP 9845B/C to its multiplexer. The interface is 
equipped with a female 50-pin connector at the end of its pigtail cable that mates with the male 
50-pin connector on the HP 97061 Cable Assembly. The interface does not provide any power 
to the cable, so the HP 98028 Multiplexer cannot be connected directly to the interface for a 
power source connection. Multiplexer power is obtainable ONLY from the HP 98629 Interface 
used in HP 9826/9836 Computers. 

Unpack the interface, and inspect for any damage during shipment. Before the interface can be 
installed, the Node Address must be configured. 

Configuring the Interface Node Address 
To set the interface Node Address, you must separate the housing shell, set the Node Address 
switches, then reassemble the housing. Refer to the photographs and follow the procedure 
outlined. 
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~......--..-- REMOVE 4 SCREWS ,............-- REMOVE 2 SCREWS 

Side A Side B 

Interface Access Screws 

Configuration procedure: 

1. Remove four screws from Side A and two screws from Side B as indicated in the photo­
graphs. Use a # 1 POZIDRIV screwdriver. 

2. Carefully separate the two halves of the interface housing. It should be unnecessary to 
use more than mild force. Be sure not to bend the connector pins that interconnect the 
two printed circuits. If you have difficulty separating the halves, verify that you have 
removed the correct screws. 

3. The configuration switches are located on the printed circuit attached to housing side A 
next to the female connector socket that mates with the other side. Use a ball-point pen 
or other suitable tool to set the switch rockers or sliders as explained later in this section. 
Be sure all the switches are firmly seated in their correct positions. Use the figure accom­
panying the Node Address Table to determine the proper switch orientation. 

4. After the Node Address has been set, carefully plug the two halves together again, then 
replace and tighten the screws. The interface is now ready to be installed in the computer. 

Setting the Select Code 

The interface select code can be set at any time before or after the interface has been installed in 
the computer. The select code is determined by the setting of the rotary switch that is accessible 
through the hole in the top of the interface housing. To set or change the select code, use a 
small flat-blade screwdriver to turn the switch rotor until the arrow points to the correct setting. 
The select code can be any value from 1 through 12, but must be different from any other 
interface connected to the same computer. The setting used in most applications is select code 
5. 



24 Workstation Installation 

Note 
Do not use node address 0 for workstations. The default remote 
mass storage unit specifier is assigned to Node Address 0 which must 
be a Resource Management controller. The Node Address must also 
be different from any other address connected to the same multi­
plexer. To use the default remote mass storage unit specifier, the 
interface select code must be set to 5. 

Installing the Interface 
After the node address is correctly set and the housing is reassembled, install the interface as 
follows: 

1. Be sure the power to the computer is turned OFF. 

2. Insert the interface housing into any available slot in the I/O backplane. If an I/O expan­
der is being used, the interface can also be plugged into it. Be sure the interface is fully 
seated into the backplane connector with the retainer clip engaged so that the interface 
cannot be removed unless the release is depressed. 

3. Connect the interface to the HP 97061 cable that leads to the multiplexer. Snap the 
retainer clips into place so the connectors cannot accidentally separate. (See Chapter 2 
for more information about cable and multiplexer installation.) 

4. After the interface is installed and the Resource Management hardware is installed, turn 
the computer on and verify as explained at the end of Chapter 2. 

Setting the Node Address Switches 
The switch cluster in the center of the printed circuit card attached to housing side A configures 
the resource management Node Address. Any value from zero thru 63 can be selected pro­
vided it is not the same as the address for any other node that is connected to the same 
multiplexer. To set a given switch to a ONE, depress the switch rocker on the side away from 
the connector socket that mates with the other card. To program a ZERO, depress the rocker on 
the side nearest the connector. Be sure the switch rockers are fully seated in their proper 
positions. If a slide switch is used instead of rockers, move the slide toward or away from the 
connector to program a ZERO or ONE, respectively. 

o 

1 0 
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MSB c=J 

@ 

Locating Guide for Node Address Switches 
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The following table shows the switch settings for all allowable node addresses. 

HP 98029 Node Address Switch Settings 

MSB 543210 LSB Decimal Value MSB 543210 LSB Decimal Value 

000000 a 100000 32 
000001 1 100001 33 
000010 2 100010 34 
000011 3 100011 35 
000100 4 100100 36 
000101 5 100101 37 
000110 6 100110 38 
000111 7 100111 39 
001000 8 101000 40 
001001 9 101001 41 
001010 10 101010 42 
001011 11 101011 43 
001100 12 101100 44 
001101 13 101101 45 
001110 14 101110 46 
001111 15 101111 47 
010000 16 110000 48 
010001 17 110001 49 
010010 18 110010 50 
010011 19 110011 51 
010100 20 110100 52 
010101 21 110101 53 
010110 22 110110 54 
010111 23 110111 55 
011000 24 111000 56 
011001 25 111001 57 
011010 26 111010 58 
011011 27 111011 59 
011100 28 111100 60 
011101 29 111101 61 
011110 30 111110 62 
011111 31 111111 63 

Select the Node Address using the guidelines in Chapter 1. 

Note 
The HP 98029A Resource Management Interface is intended ONLY 
for connecting the HP 9845B/C Computer to HP Resource Manage­
ment System networks. The interface card circuitry is not compatible 
with any other data communication protocols or techniques. 
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Installing the HP 9826/9836 Workstation 
The HP 98629 Resource Management Interface is used to connect HP 9826/9836 Computers 
to the Shared Resource Management System through HP 98028 Resource Management Multi­
plexers. This section explains how to install the computers as workstations. Chapter 2 discusses 
the use of the same computers as Resource Management controllers. The primary difference 
between controller and workstation computers lies in the peripherals connected to the compu­
ter and the operating software that is installed in the computer. 

Plan the memory and interface requirements of the workstation to fit the application of that 
particular workstation, reserving one 110 backplane slot for the Resource Management inter­
face. Which slot is used is unimportant, but it is usually more convenient to place interfaces that 
require heavy cables close to the bottom of the card cage. 

Resource Management Interface Installation 
Unpack the interface from the shipping container, and inspect it for damage. Be careful to 
follow the handling procedures outlined in Chapter 2. 

Before you install the interface, configure the Interface Select Code, Hardware Interrupt Level, 
and Node Address switches. The select code is usually set to 21. The hardware interrupt level 
must be 4. Set the Node Address to the value indicated on the System Map that was prepared 
during site planning. Refer to Chapter 1 for node address selection gUidelines. Chapter 2 
explains how to set the select code, interrupt level, and node address configuration switches. 

Note 
Do not use node address 0 for workstations. The default remote 
mass storage unit specifier is assigned to Node Address 0 which must 
be a System Controller. The Node Address must also be different 
from any other address connected to the same multiplexer. To use 
the default remote mass storage unit specifier, the interface select 
code must be set to 21. 

After you have set up the interface configuration switches and verified that they are properly 
seated in position, plug the interface into the computer as explained in Chapter 2, then tighten 
the thumbscrews until they are finger tight. Place the computer in its normal operating position, 
and install the local peripheral interface cables. Attach the multiplexer or HP 97061 cable to the 
interface as explained in Chapter 2 to complete the connection to the Resource Management 
System. Be sure to snap the connector retainer clips onto the cable connector to prevent the 
connector from aCCidentally disconnecting. 

When workstation installation is complete, turn on the equipment as explained at the end of 
Chapter 2. 
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Chapter 4 
Service Information 

The Resource Management System consists of one or more HP 9826 computers configured as 
controllers, one or more user workstations, and one or more HP 98028 Resource Management 
Multiplexers. Additional peripherals can be connected to individual computers in the system, 
and the interconnecting cables between computers and multiplexers complete the hardware 
network. This chapter discusses the theory of operation for individual devices in the system. It is 
provided to aid in troubleshooting at the device level after system diagnostics have been used 
to isolate the problem area. System diagnostics are discussed in the System Manual (09826-
90080). 

Topics discussed in this chapter include: 

• HP 98028 Multiplexer theory of operation 

• HP 98629 SRM Interface theory of operation 

• HP 98029 SRM Interface theory of operation 

• HP 97061 Interface Cable Assembly 

• HP 98625 Disc Interface theory of operation 

• Parts lists for multiplexer and Resource Managment interfaces 

• Schematic diagrams for multiplexer and Resource Management interfaces. 
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Multiplexer Theory of Operation 
The HP 98028 Resource Management Multiplexer is the heart of the interconnecting network 
between computers in the system. It performs the switching and electrical isolation functions 
that enable nodes in the network to communicate safely and reliably. All multiplexer ports are 
electrically isolated from each other. Isolated grounds and power for each port's drivers and 
receivers prevent ground loops and related noise problems. The multiplexer draws electrical 
power from an HP 98629 Resource Management Interface through the short cable that is 
permanently attached to the multiplexer housing. (Power cannot be supplied from the HP 
9845B/C through an HP 98029 Resource Management Interface.) Up to two multiplexers can 
be connected to a single Resource Management controller, but only one multiplexer can be 
connected to a given workstation due to power supply considerations. 

Here is a multiplexer block diagram that shows the relationship between the various circuit 
elements: 

INTEGRAL 
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TO HP 98629 • 

NON-ISOLATED PORT 

DRIVERS/RECEIVERS 
........... 

MULTIPLEXER POWER 
+12V ~ 
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+ 12V-. TIMING 
AND 

+5V-, CONTROL 

CLOCK 
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Multiplexer Block Diagram 
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Power Supplies and Port Isolation 
The multiplexer has a self-contained DC-to-DC converter that chops the incoming power from 
the HP 98629 Resource Management Interface, converts it to AC power, then uses a transfor­
mer to provide four isolated power sources for the drivers and receivers that connect to remote 
nodes through HP 97061 cables, Opto-isolators are used to pass signals across the isolation 
barriers between ports. 

Line Drivers and Receivers 
The Line Drivers and Receivers communicate with Resource Management interfaces using 
balanced lines in both directions. The electrical characteristics are similar in some respects to 
EIA RS-422 standards, but differ in others. The four isolated ports are electrically separated 
from each other and the non-isolated port. There is no DC electrical continuity between any 
port and any other port including signal lines, power, and grounds. This isolation eliminates the 
potential ground-loop hazards that may arise when connecting computers together through 
long interconnecting cables. 

Switching and Control Circuit 
The switching and control circuit determines the direction of data flow through the multiplexer, 
and maintains proper timing between participating computers in the network. It uses the inter­
nal 700 khz clock oscillator to generate the timing signals sent to participating interfaces for 
controlling data transmission. 

The term multiplexer is somewhat inaccurate. The switching circuit more closely resembles a 
digital rotary switch with five ports. Data input is taken from one port at a time in a rotary 
sequence. As the data arrives, it is sent out on all five ports in a "broadcast" fashion. When the 
data transmission from the first port is finished, the second input port is selected, and so forth 
until all ports have been sequenced. The process is then repeated, again beginning with the first 
port. 

To maximize multi-user access to the network, data is handled in packets using a format similar 
to standard SDLC (Synchronous Data Link Control) protocol. Each participating computer is 
allowed to transmit one packet of data after which it must wait until all other ports have been 
serviced before it can send the next packet. Since the data packet includes source and destina­
tion information, it is unnecessary for the multiplexer to interpret routings. The task of identify­
ing data destinations is left to the computer interfaces in the network. 

As each interface receives data packets from the multiplexer, the interface decodes the packet 
destination node address. If the packet destination address does not match the programmed 
interface Node Address, the packet is ignored. If the address matches the interface node 
address, the interface accepts the packet and notifies the computer of its arrival. 

Handshaking Between the Multiplexer and Interfaces 
As with any computer and peripheral, it is imperative that data traffic be monitored and 
controlled so that an orderly flow of information can be maintained. This is accomplished by the 
handshake activites that occur between the multiplexer and the Resource Management inter­
faces connected to it. 
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RT 
From Multiplexer 
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As indicated in the timing diagram~ when the multiplexer polls an interface, it sends 16 clock 
cycles (approximately 23 microseconds) on the RT (Receive Timing) line, then sets CS (Clear­
to-send) if the interface responds to the clock. (Note that all lines are actually differential pairs.) 
As soon as the interface receives the RT clock signal, it returns the clock on its TT output. If the 
selected interface has data to send, it immediately starts sending the SOLC flag characters on its 
SO output, indicating the start of a frame (packet). If there is no data to send, the SO output 
remains idle. When there is no SO response, the multiplexer switches to the next port at the end 
of the 16 clock cycles. 

If the selected interface has a packet ready, it responds by sending SOLC flag characters on SO 
(Send Data). If the multiplexer detects activity on SO and TT, it sets CS, then maintains the 
open channel to the interface by holding CS and RT active until the transmission is completed. 
The end of a transmission is determined by the detection of eight successive bits with no zeroes. 
U12 and U9 are used to detect eight successive ONEs received. U12 is an 8-bit shift register that 
holds the most recent data. If all outputs are low (indicating eight ONEs received), CS is cleared 
by U9, and the controller switches to the next port. 

As data arrives on the SO (Send Data) line, it is sent directly to all RO (Receive Data) outputs. 
RT and CS are inhibited to the inactive input ports by the tri-state enable lines driven by U13. If 
CS is inactive on a given port, the interface on that port is expected to monitor incoming data 
and not attempt to transmit. However, if an interface should inadvertently transmit, the inputs 
on that port are also disabled by the same line that disables RT and CS, thus preventing data 
collisions. 
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Analog Circuits 
Line impedances from the multiplexer to the interface are nominally 100 ohms. The output 
drivers are designed to feed a 100-ohm load. The resistor/diode and series resistor pair at each 
input form an approximately 100-ohm termination for the load end of the line, maintaining a 
balanced line with minimal reflections. 

The rest of the circuitry is relatively straight-forward. The + 12-volt supply is used to provide 
+ 5-volt power to the isolated ports. Opto-isolators provide signal passage across isolated 
boundaries. U14 is a frequency divider used to generate the clock signals for timing and 
power-supply switching. 

HP 98629 Interface 
Theory of Operation 

The HP 98629 Resource Management Interface handles all information transfers between the 
computer it resides in and one or more remote computers in the system. The interface performs 
the following functions: 

• Assemble outbound data transmissions into data packets with proper routing information 
included in each packet. 

• Recognize timing signals from the multiplexer, and transmit message packets at the 
appropriate time, thus preventing data collisions. 

• Recognize incoming information, and accept message packets that have the proper node 
address. Ignore messages containing other node addresses. 

• Decode incoming message packets and transfer them to the local computer operating 
system or other specified destination. 

• Possible electrical power to the multiplexer if the multiplexer power cable is connected to 
the interface. 

Data Transmission 

When data is being sent by the interface, the following sequence of events occurs: 

• Data messages are sent to the interface by the operating system. 

• The interface assembles the information into packets and adds routing information. 

• The multiplexer sequentially interrogates each interface. When the appropriate timing 
signals are received from the multiplexer, the interface transmits a message packet. 

• The multiplexer broadcasts the message packet to all of the interfaces that are connected 
to it. 

• After the packet is transmitted, the multiplexer switches to the next interface. Timing and 
Clear-to-send lines to the interface are disabled. If multiple packets are being sent, the 
interface must wait until its next turn to send the next packet. 

• If the interface has no data to transmit, it ignores the select signals from the multiplexer. 
The multiplexer then switches to the next interface. Limiting transmissions to only one 
packet at a time improves response time when some users may be transferring large files 
while other users need access to system resources. 
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Data Input 
Data input occurs only when an incoming packet is recognized, based on its destination node 
address. The following sequence of events occurs during data reception: 

• The interface decodes the destination node address on all incoming data packets. If the 
address does not match the interface Node Address switch setting, the packet is ignored. 

• If the Node Address is recognized by the interface, it accepts the packet, strips off destina­
tion and control information, and prepares the data for transfer to the operating system or 
other destination level. 

• The processed data is then transferred to the specified destination level for further action. 

Interface Operation 
When the multiplexer activates RT (Receive Timing), the interface responds ONLY if it has a 
packet ready to transmit. If there is at least one packet waiting for transmission, the interface 
synchronizes on the incoming RT signal and begins sending its timing reference clock on TT 
(Terminal Transmit Timing). When CS is activated by the multiplexer, it begins sending the flag 
characters on the SO (Send Data) line, followed by the remainder of the SDLC frame when it 
receives the CS signal from the multiplexer. When the frame is complete, the multiplexer 
disables CS and RT, causing the interface to place its outputs in an idle state. 

Interaction of the interface with the computer is not as straight-forward, and is beyond the 
scope of this manual, as is the operation of the processor and other control circuitry on the 
interface. It is sufficient to explain that the Node Address switch is used by the microprocessor 
on the card to input the interface node address during power-up and after a hard (RESET). The 
Select Code and Hardware Interrupt Level switches control interaction between the interface 
and the computer's 110 circuitry. 
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HP 98029 Interface 
Theory of Operation 

The HP 98029 performs essentially the identical function on an HP 9845B/C computer as the 
HP 98629 performs on HP 9826/HP 9836 computers. Data transmission and reception are 
identical, and interaction with the multiplexer is also the same. The differences between the two 
interfaces lie in the interaction with the computer where they reside. 

The interface consists of two printed circuit cards interconnected by two single-row connectors. 
The 98029-66502 board contains the 2-80 microprocessor, memory, datacomm SIO, and 
differential line drivers and receivers for the datacomm link to the multiplexer. The 98029-
66501 contains interface circuitry between the 2-80 processor and the HP 9845 computer 110 
backplane. It includes a master clock oscillator, hardware register selection circuits, and inter­
rupt and handshake logic. 

Data is transferred to and from the HP 9845 through the R4 registers, U6 and U7, one in each 
direction. Register contents are valid only if the flag is set. Register 51N provides status and 
interface ID information; 50UT is used to pass interface control information from the HP 9845 
to the interface. 

Registers 51N and 50UT are interpreted as follows: 

R5IN: 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 o 

I x I x I x I x I 1 I 0 I 0 I 1 liES I x I 0 I 0 I x lOBS I DA lOBE I 

X= not used 1 = always 1 O=always 0 

Bit 0 (DBE) Data Buffer Enabled: When ANDed with Bit 7, this bit indicates, when set, that 
the data buffer can interrupt the mainframe when the data buffer has space 
available for another packet. 

Bit 1 (DA) Data Available: When set, the interface has a packet of information available for 
the mainframe. 

Bit 2 (DBS) Data Buffer Status: When set, the interface has space available for another 
outbound data packet. 

Bit 7 (IES) Interrupt Enable Status: When set, indicates that the interface can interrupt the 
mainframe when the prescribed conditions are met. 

Bits 4 and 5 set to zero means that the interface ID is contained in bits 11 thru 8. All other bits in 
this register are not implemented. 
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R50UT: 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 o 

I x I x I x I x I x I x I x I x liEN I x I PR I x I x I x I OTE lOBE I 

x = not used 

Bit 0 (DBE) Data Buffer Empty: Bit set enables (clear disables) interrupt when data buffer 
has space available for another outbound data packet. 

Bit 1 (DTE) Diagnostic Test Enable: Bit set interrupts 2-80 CPU and causes it to execute a 
diagnostic test. Used for factory and System Diagnostic tests. 

Bit 5 (PR) Programmable Reset: Bit set causes an interface hardware reset. Automatically 
cleared during reset. 

Bit 7 (lEN) Interrupt Enable: Enables interrupt of mainframe by interface when an incoming 
data packet has arrived, or when the outbound data buffer has space available 
for another packet (if Bit 0 is also set). 

Operation of the combinatorial support logic is relatively straight-forward. 
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HP 97061 Cable 
As mentioned earlier, the HP 97061 cable is available in 10,25, and 60 metre lengths. It is used 
to connect multiplexers to Resource Management interfaces, and consists of 6 twisted-pair 
shielded two-wire cables enclosed within an outer shield that is covered with a plastic protective 
jacket. Each pair has a nominal balanced transmission line impedance of approximately 100 
ohms. One end has a 50-pin connector that mates with the interface. The IS-pin connector on 
the other end mates with anyone of the connectors on the multiplexer. 

The following schematic diagram shows the pin connections and internal wiring of the cable for 
troubleshooting purposes. The molded connectors that are attached to the cables are not field 
repairable. Connector replacement requires the correct connector and the necessary tools to 
rewire the new connector, and is not generally recommended. Grounds must be correctly wired 
to ensure proper RFI performance and maintain noise immunity. 
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Disc Interface 
Theory of Operation 

The HP 98625 Disc Interface is, conceptually, relatively simple. It consists of: 

• a high-speed HP-IB controller contained in a single integrated circuit package, 

• a DMA interface/control state machine that manages the interaction between the HP-IB 
controller and the DMA card, and 

• interface select/control circuitry that interacts with the computer through the 110 back­
plane. 

The following block diagram shows the relationship of the circuit functions: 

roo-

--

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

\ 
I/O BACKPLANE 

CONNECTOR 

- DMAINTERFACE -- .. 
CONTROL 

HIGH-SPEED 
HP-IB 

CONTROLLER 

CPU INTERFACE 
CONTROL 

Disc Interface Block Diagram 

- -----
HP-IB CABLES 

AND CONNECTORS 
TO DISC DRIVES 

Data transfers are set up and initiated by the computer through interaction with the interface. A 
DMA channel is activated, and all data transmission and reception is handled through the DMA 
channel. Upon completion of the transfer, an interrupt to the computer is generated. The 
computer then suspends the DMA channel and deactivates the interface. DMA capability is 
required because the high data rates exceed the capabilities of normal CPU-based 110 drivers. 

Installation information, parts lists, and schematic diagrams for the disc interface and DMA 
controller are contained in their installation manuals, 98620-90000 and 98625-90000, respec­
tively. Refer to those manuals for additional information if needed. 
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Parts Lists and Schematic Diagrams 
Most of the devices discussed in this chapter are normally serviced on a replacement basis. 
However, the following lists of replacement parts are provided for your convenience. 

Tables 1 thru 3 list the replaceable parts. Here is a description of each table column. 

Check Digit \ 
Number HP part7 Description 7 

Reference CD HP 
TQ I Description Designator Part No. 

~ Component reference designa­
tor, shown on schematic diagram 
and component locator. 

\ Total quantity of a part used on an 
assembly. The quantity is given the first 
time a part is listed for a particular 
assembly. Thus, some parts used more 
than once on an assembly may not 
have a number in this column. 

Parts may be ordered from Corporate Parts Center. The address is: 

Corporate Parts Center 
333 Logue Avenue 
Mountain View, California 94042 

The telephone number is: (415) 968-9200 

Manufacturer part numbers are also listed. The following list of manufacturers is provided for 
your convenience. 

Manufacturers Code List 
Mfr. No. Manufacturer Name Address Zip Code 
00000 Any Satisfactory Supplier 
01121 Allen-Bradley Co Milwaukee WI 53204 
01295 Texas Instr Inc Semicond Cmpnt Div Dallas TX 75222 
03508 GE Co Semiconductor Prod Div Auburn NY 13201 
03888 K D I Pyrofilm Corp Whippany NJ 07981 
04713 Motorola Semiconductor Products Phoenix AZ 85008 
07263 Fairchild Semiconductor Div Mountain View CA 94042 
11236 CTS of Berne Inc Berne IN 46711 
14936 General Instr Corp Semicon Prod Gp Hicksville NY 11802 
24546 Corning Glass Works (Bradford) Bradford PA 16701 
28480 Hewlett-Packard Co Corporate Hq Palo Alto CA 94304 
34355 Advanced Micro Devices Inc Sunnyvale CA 94086 
50088 Mostek Corp Carrollton TX 75006 
56289 Sprague Electric Co North Adams MA 01247 
91506 Augat Inc Attleboro MA 02703 
S4013 Hitachi Tokyo, Japan 
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Reference 
Designation 

CI 
C2 
C~ 

C4 
C5 

CEo 
Cfl 
C9 
CIO 
CI2 

CI3 
C14 
C15 
C16 
CI7 

CIB 
CI9 
C;:'_O 
C21 
r:;:.~2 

C23 
C;".4 
C?5 
C;"6 
C27 

CRI 
CR3 
cr~4 

FI 
r ~? 
F3 

I'! I 
R2 
R3 
R4 
R5 

R6 
R7 
RB 
RIO 
Rll 

R12 
R13 
R14 
R17 
RIB 

SINl 
SW2 

[16 

1J7 
un 
lJ9 
lIl0 

Ul1 
U12 
1.113 
UI4 
Ul ~j 

UI6 
LlI7 
UIB 
U19 
U20 

HP Part 
Number 

0160--3847 
0160-3847 
0180--0197 
0160-3847 
0160--:~847 

0160-3847 
DlBO-1746 
01 BO-0229 
0160-3847 
0160-3847 

~160--3847 

0160-3847 
0160-4807 
0160-3847 
1)160-:3847 

0160-3847 
0160--3847 
0160-3847 
0160-3847 
0160-3047 

o 160--:~847 
0160-3847 
0160-3847 
0160-3El47 
011.0--3847 

I '~Ol-O 025 
19n1--0~;18 

1901-0518 

2110-0297 
2110-0423 
2110--0592 

H154-0019 
H;~,3-0015 

0698-8B27 
0698--8[127 
0698-3157 
0698---8[127 
0698-0082 

n7~i7-04n5 

0698-0082 
1I698--00fl2 
() '757-- 0 346 
07~,7-0346 

0698----0083 
06'18-00B3 
IUIO- 0561 
1810-011>;:> 
0757-0401 

07~,7--0401 

0757-0401 

3101--2510 
31 01-2~<l 0 

11)20--2117 
Itl?O--Z'117 
1820--2117 
I B20-1201 
I n;,~ 0 .. I 491 

IEl20-1997 
IB;'0-2117 
H120-2703 
H120-2594 
lB20-2594 

18;"0-1244 
I n;~0-230 I 
1820-1112 
IH20-1112 
1820 --111<' 

1820--2657 
1820-0693 
FI13-0225 
1820-0693 
Hl20-1438 

c 
o 

9 
9 
8 
9 
9 

7 
9 
9 

9 
9 
3 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
,~ 

2 
8 
8 

-4 
8 
2 

-4 
3 
4 
7 

4 
7 
7 

8 
8 
8 

6 
I. 

7 
5 

9 
8 
8 
8 

8 
8 
7 
8 
I 

Table 1. HP 98629A Replaceable Parts 

Qty 

21 

Description 

CAPAcnOR-FXD ,01liF i-IOO---OX 50'JDC UR 
CAPACITOR-FXD ,OlLIE +100-07. 50V[)C cn! 
CAPAI~lnlR"-F XD ;:>, ?IIF-'- "-107. ?O'JDC TA 
CAPACIH1R-FXD ,011iF +100--07.. 50VDC Cft, 
r,APAClTOR--FXD ,0IUF +IOO---OX ~;OVDC UR 

CAPACIT()R-FXD ,0IUF +10007.. 50VDC (TR 
CAPACITOR--F XD 1 ~_,UFi---1 ox 20'JDC 11'1 
CAPACITOR-FXD 3-~UF+-I 07. IOV[)C TA 
CAPACITOR-FXD ,OlUF +1 no- ox ~;O'JDC erR 
CAPACITOR-FXD ,ClUE +100--07. 50VDC CE>' 

CAPAcnOR-FXD ,01liF +IOO-OX 50VDC crR 
CAPACITOR-FXD ,0IUF +1 OOOX 50VDC CER 
CAPACITCJR--FXD 3;WF .--~,r. 100'JDC CER D+<~O 

CAPACITOR-FXD ,0 HII' +1 0 O--O~ 50VDC CFfI 
CAPACI TOR-FXD ,0IUF '100 -ox 50'JDC eFR 

CAPACITOR-FXD ,OIUF +100 -07. 50VDC CFR 
r,APACJTOR--FXD ,011iF '100- ox 50'JDC erR 
CAPACITOR-FXD ,0ILiF +1. 00- or. 50VDC crR 
CAPACI TDR---FXD ,01llF +100 OZ 50"'DC r;r R 
CAPACITOf/-FXD ,OIUf +100 -07.. 50VDC CEI? 

CAPAcnOR -FXIl ,fllllF +100-0:': 50'JDC erR 
CAPACITOR-FX[) ,0IUF +100 -07. 50VDC CER 
CAPAClTOR---FXD ,0 I lIF q 00- ox 50VIlC C\.'O R 
CAPACITOR-FXD ,0IUF +100- 07.. 50VDC CFR 
CAPACJTOR---FXD ,0 1I..!F q 00 -ox 5{)'J1)C (;r'R 

DIODE--GFN PRP teOo.' 200MA DO-7 
D10DI':--SM ST.G Sr,HOllKY 
DIODE--SM SIG SCHOTTKY 

FUSE ,51'1 125V NTIl ,28IX,;)93 
FUSE 1.5A 1;~5'J NTD ,28IX,093 
FUSF.4A 125V NTD ,28IX,09~ 

TRANSISTOR NPN S1 TO -I 8 PD-=360MW 
TRANSTSTOR PNP t,I PD~200~,W FT=500MH7 

~FSISTOR 1M Ii:. ,1251.1 F TC~C+-IOO 
RESISTOR 1M Ir. ,1<.'~,W F TC=O'--II)O 
RESISTOR 19,61< 17.. ,I ?~;W F TC=O+-1 C C 
RFt)t~;roR 1M IX ,1?5W F TC"O+-IOO 
RFSISTOR 464 U. ,125W F n:=o'-I (1 0 

RFSIBTl1R 162 IX ,1?~_;W F TC=O'IOO 
RESISTOR 41.>4 Ii:. ,125W F T[:=O+-IOO 
RFBISTOR 464 IX ,17:5W F TT=0+100 
RESISTOR 10 n. ,125W F TC=O-'--1{10 
RFBH>lOR 10 IX ,"'~)W F lC"O-'IOO 

RFSISTOR 1, 96K 17.. ,125W F TC=Oi --I co 
RESISTOR 1,96K IX ,I;>~,W F T[;=O+"-IOO 
Nl':TWORK-REB II. DIP6,81( DiiM X I~-, 

NF:TWDRK-RES 14 DU4, 7K OIIM X n 
RESISTOR 100 IX ,1251.1 F TC=0+-100 

REBHiTOR lOa IX ,125W F TC=O+--IOO 
RFSISTOR 100 17. ,125W F TC~O+-IOO 

swnCH AS!~;F.MBLY RCCI(ER 
SWITCH ASSEMfJl_Y-ROCKER 

Ie DR'JR TTL lINE IlR'."R DUM 
Ie Dr~VI? TTl LTN!'- DR'JR D\IA: 
Ie DR'JR lH LTNE DR'JR DUAl 
IC GAH TTL LS AND QUAD ?- INP 
Ie BfR TTL I.S NnN1N'J HeX 1 INP 

IC FF TTL LS [)-TYPE POS--rDGE-TI"IG Pin-IN 
IC DR'JR TTL UNE IlR'JR DUAL 
IC DRVR TTl DIEF LINE QUAD 
IC RC'JR TlL 1_5 I lNE RC'JR ql_!AD ,'---lNP 
Ie ~CVR TTL LS lINt RCW QUAD 2-INP 

IC MI)XVDATA ';H TTL L 5 4 TO--I -U NF DUAL 
IC-lflOA CTC 
IC FF TTL LS D--TYPE PDS--Et[:;f,-TRTG 
IC FF 1fL LS DTYPE POS -FD~;F:-TRTG 
IC FF TTl LS D-TYPE POS-FD(~r-TR:rG 

IC GATE TTL AI._S OR QUAD 2 -INP 
IC FF TTL 5 [)-TYPF PosrDl~f-TRIG 
CRYSTAL-Ct OCK-- OSClU_ AlOR 
IC F F TTL S [)-TYPE P()S-EDGE-TR IG 
IC MlJXR/DATA--SE.I_ TTL IS 2TO-It INE I~UAD 

Mfr 
Code 

~_'-n480 

;:>fl4flO 
,"1>2fl9 
?B4f10 
;:0-480 

2f14flO 
~;b?B9 

~jl'J289 
;-'841]1) 
2fl4flO 

;:ll480 
2fl480 
;"114BO 
?fl4flO 
;--fl480 

('0480 
;:11480 
20480 
~'B48 0 
(,fl480 

;:'B-480 
20480 
~H480 

2H4BO 
;~B48 0 

?fl480 
?B480 
28400 

~':8480 
;"fI4S0 
;'13480 

2B4flO 
;-'13480 

2H4BU 
;'IHB{) 
24~~46 
;-0-480 
;:>4546 

?4546 
;?4~,41.> 

24~j46 

24~)46 

24~;46 

24e,46 
24546 
?fJ4DO 
11236 
24546 

?4~46 

,'4~;46 

?H4nO 
2B4nn 

07263 
O~/;:l63 

07263 
o lc9~i 
n 1295 

01 ?95 
~726;~ 

20400 
;on480 
2fl480 

a 1. ;:.~95 
2B4flll 
~ 1 ~~9~ 
01;:)(75 
01295 

01295 
01.;:195 
;-0'8480 
0129~ 
fl1295 

See introduction to this section for ordering information 

Mfr Part Number 

0160--3847 
011o{l--3847 
1 ~:.()D?::}5X90? [) A2 
011-,0--384'7 
n160-3847 

0160--384'7 
I ~;ODI56X90:' Dn2 
1~;{lJ)3J6X901 Oft? 
016{) 3847 
(J160 --384'7 

011.0-3047 
0160--38-47 
0160-4807 
011:00-3847 
0160-3047 

011,0--3847 
0160-~rH7 

0160---384'1 
0160-3847 
0160-3fl-47 

0160-~IH7 

0160---384'7 
{)160-3047 
01(oli--38-47 
0160-3fl47 

191_11-00;>5 
1901-0~;18 

190 1-0~;18 

2110-0:'97 
211 (J--04?;\ 
?1. 1 O-n~j92 

In~;4--0019 

1 U~d-OOI5 

06Wl-8flC''7 
0698-fln27 
C4--1/8--TO 191>2-E 
!l i,?8--flD27 
C4 1 18-T 0 ---41,40 -F 

C4 1/8-TO-16~'I~ 

C4 1 18--TO- 46-40 
C4 1/8-TO--464D 
C4 liB-TO Hrln 
C4 l/B-TO-IORD-

C4 1 18-TO ---19(, I-F 
C4 1/8-TO---1961-F 
10 J. (1 ··05/·11 
76D 1-R4,7K 
C4 lI8-TO--ll!l-r 

fA-I/fl-TO--1Dl 
C4--1/8--TO lI!l 

,~1 01--::510 
:~1 {\ 1 -2~,1 0 

?6~~hATr:; 

9~ -li,ATC 
96361'11 C 
SN741 S08N 
SN741 __ S367AN 

SN'741 S3'74N 
96:36ATC 
IR20--2703 
1 R?O-?")'74 
18~~~1l--2594 

SN7-4LSI ~,3N 
18?02301 
SN74LS74AN 
SN741_S74AN 
SN74LS74AN 

SN'74AUB?N 
SN"74fj74N 
1 n13-0c25 
SN74S74N 
SN74LS2~J7AN 



Reference 
Designation 

U21 
U22 
U;:~3 
I 1~:l.4 

U2~';i 

U;36 
U27 
U2B 

U:"9 

U:'O 
U·.~l 

U32 
1133 
U34 

1135 
U36 
1.137 
U.:~8 

u:w 

1140 
1141 
U4;.:~ 

U4J 
1.)44 

1145 

WI 

I"J ~~ 

10:4 

HP Part 
Number 

1020,-1245 
18:"0-1245 
lA;~0-1440 
1Q?n-';)"Tl<:.l 

1818···1611 

1818-1611 
1820,,-230 (I 
1820 -229ft 
12(10-0817 
lBI8····173'1 
lZ,(I (I-OB61 

1 ~120"1199 
IB;~O-l ;:!81 
In;:'O·-14;>B 
lB;~0-1438 

1 B;.~0-·14"7 

1 B:~O-1 ~;68 
1820····1202 
1820····;>6:'','7 
"i H2U-l '';05 
18?0'-1444 

tn;.~0-1444 

18;>0 1444 
1H20 '-1444 
1820··2740 
1 n;:~O·-·?2:}6 

1 n:.:.)O-i?;:.) 06 

I?!";H 01:-'4 
1?OO-04~i~.;:.i 

1?~B"'01;'4 
1:"11 0-04C,", 
1 ;:' ~ 0 [) 4~',!,'; 

1;:>!.;:j8-01~?4 

L'(I()-04c.c. 

0:360-171 ~i 
0:100-1324 
0515-0104 
~~j15-"014~:j 

0535-,,0004 

1 ;.'~) 1 "~~248 
1251--7119 
1 ?~;1--7161 
?190-00 0:3 
2190-0918 

;0:'180- 0 II 111 
~;061-4247 

71111-·il61.S 
'7121-1910 
71:"1-'19~,'7 

'/B028-9 II 0011 

c 
D 

7 
8 
3 
4 
0 
8 

2 
9 

8 
7 
B 
7 
9 

9 
9 
0 
:3 

o 
9 
8 
7 
9 

Table 1. HP 98629A Replaceable Parts 

Qty Description 

IC DClW TTl. LS 2'-TO"-4-UNF DUAl. 2-JNP 
Ie DC1)R lTL. L.S 2-TO·A-UN!'. DUAL ,!-lNP 
IC U;H TTL LS QI.IAIl 
Tr ~l'!t.TI:: TTL A!. S NOR (FJAt' ? '!NP 
Jr. 

Ie 
IC-Z80A S10/2 
Ie-ZOOA CPU 
SOCKEl-IC 40-CONI DIP DIP"SLDT~ 

le"RDM OK x OR OM (MARKED :37000) 
SOCKE l·-IC 2A·-·CONT DIP DIP·m.DR 

IC IN'J TTL I..~; HFX 1-INP 
1.C DCIlC! 111.. l.H ;'-lU"-4-'LINI: DUAL "··!.NI·· 
IC MIJl<R/DATAfiE:t. TTL LS 2TO··1UNE qUAD 
IC MUXR IDATA -sr" TTl. LS ;> TO I·LINC QUAD 
[C ])COR liL I .. ', 2-"TO-4"LINF DI)Al. ;,>"·JNP 

IC BFR TTL LC; B'.IS QUAil 
Ie GATE TTI._ LS NANIl WI.. ;~ INI' 
1 C GATF TTL. ~,I.S flR l~UAD ? I NP 
u. ~AlF TTL Nnr~ DUI~L ~j INf' 
IC MUXR/DATA 111.. I..S 2 10'1 I.INt=: qUAl) 

Ie MlIXR/DATA ·SFI TTl.. LS ? -T01--LINE" f~IIAIl 

re MIIXR/l)ATA ' .. f"[ lH. IS;> 10 1 L JNF [jUAn 
Ie M\JXRlIlATA-~;r I TTl. LS ;> rn 1· LIN:, I~UAD 

Ie COMPTR TTL I. ~:; MACTO 2.··INP 8 BT I 
lC MIse TTL I. S 

Ie MISC Tn Le; 

PfN-·I'ROI:.I(AMINr; t'llI'\P[R .;3~ r:nNIACT 
~,nCKEl·r.C 8'CONI DTf'-'c;LW 
P IN"':',<r,r·;RAMTN!; DUMr'CR .:3:) CPNTM;-I 
snCKTTTC 8CiWl DJP"'S! 1)::' 
c.r·rp·! Ie D [llNT OIl' ''',r,p 

P IN-PRor:flAMTNG DUMPER . :,e rn~ lAf~ I 
S()CK.fTIe BCONI DJP ~".D:' 

TF.1~MIN,,\L-snID scr.-PIN PREn;;· MTG 
STANDOFf -THD 
SCREW· MACH M::I X 0.5 BMM'-I C PAN··Hll 
:;UH,W··MACH M~ x 0.5 P,MM··I.G 90- DFf;·Fl.H-·HD 
NUT···HEX DBL-CHAM MJ X 0 .~i 2.4MM-THI( 

l..nLI< [':PR lNG·· MIL~f1 n'N CfJNN 
END DISK-LATCH 
CDNNFCTOR- ~;O POST RTNG 
WASHCf/-LK HI.CI. NO. 4 .115 TN II) 
WA::,HFR··I K HI ... r::I. ND. 6 .141 rN· II) 

SCREW·-MACH 6-·3? ,25 IN·-I. G EH.-(1)-;'! .'1 
CONNECTDR ··n S"T 
110 COVE R 
PC B:.1AR 0 lAFIFL 
"iF l. FCT COJ>F LA!!!" L 

INSTA:.L_ATH1N MANUAL 

Mfr 
Code 

01?95 
01295 
01295 
n 1 ?QC; 

S401;3 

54013 
284130 
284130 
2B4BO 
~jOD8B 

~~n480 

~1129~ 

til ?95 
{)t~95 

o 1. ?9~j 
:n;':95 

01?95 
r.l?9~:'i 
01 ;~95 
07263 
D 1 ~~9~j 

01?<f~ 

n129~j 

O"J ??~:, 
n 'J ;:'>(75 
n1 ;?95 

Ol?95 

<.11 ~.I06 
28400 
'?1506 
284f11: 
;"H4ElO 

91 ~~j06 
284Be 

;~n48n 

284flO 
?n4BO 
n;) no 0 
() ere 0 

;:84flO 
21~4n 0 
?0480 
;'0400 
:':0480 

o COO 0 
28400 
~'P'480 
284flO 
?H480 

28480 

See introduction to this section for ordering information 

Service Information 39 

Mfr Part Number 

SN74LS155N 
SN"l-KSl ~;5N 
SN'74LS;:!79N 
SN'?4ALS02N 
HMh116P-3 

HMhI16P-] 
lB202300 
lB20-229B 
1200,-0817 
I\K;~7000N'5 HA!,KFD 
1;>00····0861 

SN74LS04N 
SN/4LS13'1N 
SN74LSI ~;flN 
SN'74LS257AN 
Sr-74L.SI56N 

SN741.S125AN 
SN"74LS10N 
SN7 4ALS:3~N 
741 S:?60rc 
SN741.S29BN 

SN741_S290N 
;'N74LS29CN 
f;N74LS29BN 
SN741..S688N 
SN74LS64 ON 

SN74LS640N 

B 1 :16-47~;G 1 
1 ;:OC····045~j 
WI 36-47!,';Cl 
"I :~ce-045~, 
1 ?f) 0-1') 41:',1:'; 

fll :~.', '47~i(;1 
1 ;:!or.· 045~j 

03.',r.··-171~, 

ll:3fJC "13;>4 
O~jl~, 0104 
ORDER BY Dr.::;r:rUPTION 
ORll,R BY DF!';f.RIPTJON 

, ~?~.;;1····~);?4B 
12~'ol'-7119 
1;)51-71'<,1 
;>1 ';>0····000:1 
;:>190-0918 

[lf1J.WR BY DF:!,CR IPTION 
5061·-4247 
7131-0613 
7121,-1910 
71 ::~1-1957 

9BC2B··90000 



40 Service Information 

Reference 
Designation 

C3 
G4 
C5 
G'7 
e8 

C'l 
Cli 
CI3 
[;14 
C15 

C16 
e17 
G18 
C19 
C~:'I 

C;.:.~2 

C;>3 
\.:,,'4 
L25 
,:;:>6 

(';27 
C;'?8 
C29 
C30 
C31 

C33 
1':.34 
C36 
[38 
C3'7 

C40 
C42 

CRl 
CR? 
CR3 
LR4 
CI~5 

U~6 

CI~? 

eR8 
r:1~9 

Dr.;l 
J.)~:;2 

DS3 
D';4 
DS5 

1)::;6 
DS7 
1)',38 
D!,9 
D:;10 

Tl 
.I;' 
13 
.14 

PI 

(H 
q;.! 
In 
q4 
p' , 

1~6 

R 1 
R;' 
1<:1 
R4 
R ~.:J 

HP Part 
Number 

c 
o 

98028-66501 7 

0IBO-:3207 
o 180-3;:?07 
0160-'057h 
0180-3207 
01 BO-3207 

o 160--4EJ32 
0160-4832 
1l160-4H32 
I) 160"';34~;6 

0160-3456 

0160-4832 
0160-4133;> 
o 1 hO-48:~;> 
0180-3;.~07 

III hO--483~! 

0160-41332 
0160--48:~2 

o 160-4H32 
01 (,0-48:32 
0160-483" 

0160-483;! 
0160-3456 
0160-~34c;6 

0160-,,483<-
I) 160-48:~2 

o 160-4H3~ 
o 160-4B3~ 
o 160-4fl32 
011,0-4B32 
0160-483;> 

0160 '-0576 
o 160--1l576 

I ?Ol-I 065 
1 ')IlI-'1 06~, 
1?0?-3107 
I '/0?-<311l7 
1901-1065 

1 ')lll-'1 06~, 
1902-09~::i6 

1902<H07 
1 '102-:31 07 

1 ?'/O '''04fl6 
I 'no-o 486 
1990-04:";0 
1 ?<jO-·0450 
1 '7')0-.. 0450 

I ?90-0450 
1 ??O"-0·450 
1 '190-0450 
1990-,04:";0 
1'190-04";0 

1~'~;t-631? 
1 ;:).51-6312 
1 ;"'.1--6:,1;> 
1:.:>51-6312 

1 ( . .'~i 1 ··~J?b~} 

11'154-0'739 
1 n~;4--07.39 
1 U54- 0 635 
lf~54-' 0 635 
HI54-·0'l.39 

1 fJo>4-"0739 

06'lfl-342fl 
069B-3446 
:1;'?B-·.34;.'[J 
0'757-0416 
~7c,7 - 041 /, 

7 
7 

7 
7 

4 
4 
4 
6 
6 

4 
4 
4 
7 

4 
6 
6 

4 
4 
4 
4 
4 

5 

9 
9 

9 
9 

6 
6 

4 
4 
4 
4 

4 
4 
9 
9 
4 

1 
3 
1 
7 
7 

Table 2. HP 98028A Replaceable Parts 

Oty 

20 

Description 

PC ASSFMIHY 

I:APACJTfJR-.. FXl) ::;:>UF ;"~,V+IIJO% 

CAPACITOR-FXD 2,'\lf 25V+l00:;(. 
r;API'.C1 TnR-F Xl) .1 UF +-20% 5n'JDC CE R 
CAPACITOR-FXD ;:>?UF 2~W+IOO% 

CAPAC fTOR-·FXl) ?21JF ?~N'1 00% 

CAPACITLW-FXD .OWF +,,10% 100VDC Cfl< 
CAPAcnOR-·FXl) .OlUF +-10% 100VDC LEJ! 
CAPACITOR-FXD .olur +10% HOVDC CFI' 
CAPAC1TDR-·FXl) IOOOPF · ..... 10% lKV{)C fTR 
CAPAcnOR-FXD IOOOPF +-10:;(. IKVDC CF'" 

CAPAClll'JR-FXl) .0IUF'-"10% 100VCC erR 
CAPAC1l01!-FXD . Oll.lF +"-1I1~. HOVDC CEil 
CAPM:JTIJR .. FXl) . IJ I \.IF • 10% 10 0'J1)(; f.Ul 
CAPACITOR--FXD 22UF 2~;V+I 00% 
CAPACnOR .... FX1) .011 IF '''10% 1 0 OVl)C U. R 

CAJ'AClTOR-FXD 
CAP ACT HIR . FX1) 
CAPACITOR-FXD 
rAPM:nIlRF Xl) 
CAPAr. (TOIi -F XD 

.0 lUI' 
· DIUF 
.0 lUI' 
.0IUF 
.0111F 

+'-10% 
•· .. 107. 
+·-IOX. 
.. 10% 
"1 C~. 

HOVDC CFR 
100V1)C UI! 
I eOVDG rTP 
10DVT>C r r :~ 
I (!OVDC rF R 

rAPAcnOR·FX1) .OllW '·10r. 100'.'tC r:r:! 
GAPACnOR-FXD 1000PF +'101.: IKVDG r:[I~ 
CAPACTTOR--FXl) 1000PF · ..... 10r. lKVJ)C Cf:I! 
CAPAClTOR·-FXD .01UF +-ler. ICOVDr CI"I~ 
CAPAClTOR .. ·FX1) .011'1' · ... ·I:Jf. 100'J1)C U:R 

CAPACITOR-FXD 
CAPAcnflR·FX1) 
CAPAClTOR-FXD 
CArACI1ClR-FX1) 
CAPArnOR-FXD 

.0 lUI' 

.OtuF 

.0 lUI' 
• I) lilF 
· CIUF 

+"IU:;(. 
.. lOr. . ter. 
... ·10% 
+"-1 or.. 

1C OVDC CFI~ 

100VDC UI! 
1 enVDC rFI< 
100'J1)C U:I, 
I OOVllC cr"R 

CAPACITOR-FXD .1UF +-20X. 50VOC U:R 
CAPAf:nOR-FXO .1111' .. ....;'or. CiI)'.'J)C cr:R 

I>IflDF-PWI~ flETT IN4936 400~' lA 200N" 
l)IODf: .. ·PWR nn:r lN49:16 4aa'J lA ?OD;'(, 
DlflI>L--ZNR 5. 76V n. DO-3~ PD·=. 4W 
l)IOl)F"ZNR 5.71>V ::% 1)0--35 PD:.4J. 
DIO!lE.-PWll RFrT IN4936 400~' lA 20nN~:; 

l)TfJllEPWR RECT lN49:36 4no'J IA ;~OONn 
DJ.(l!lF·-ZNI~ 8. 2V ~,% DO'-35 PD'=. 4101 TC=· •. 0657. 
1)JOPr. .. lNR 5. 76'J ?r. DO<~Ci Pl)=. 4W 
DIOOF--ZNR 5. 7f.V 27.. DO'-3", PD':. 4101 

LF.1)-LAMP I.IJM·INT=IMI:D TF=?OMA'MAX BVR=~,V 
U:'O-I..AMP LUM-INr=IMGD IF=;'l!MA'-MAX IWI~=5V 
L"l) 'II'-MP llJM rNT=[lOOUI:1) IF='50MA'MAX 
LF llLAMl' LlIM IN 1 =8U OllCl) II =c,OHA-MAX 
L[ D" LAMP I..IJM· INT='BO OUCD JF=50MA- MAX 

LED·-l.AMP LlIM-'IN 1 =8U OI.lGI> ]T=~;nMA -MAX 
l.F-Dl.l'.MP LUMINT=nOOLJCD IF=50MA-MAX 
LF_D -LAMP LI.IM- INT=80 OUCD JF=~,OMA-MAX 

LEl)·I..I',MP I UM .... INT=·300UC1) IT=50MA"MAX 
U:'I> .. l.AMP LUM-INT=800UCD JI=50MA'-MAX 

CONNFCTDR 15-P1N F H'OP lYI"F 
CONNFrTOR 15-PIN F HPJ' TYPE 
CllNNfTTflR l~-PTN F HDP 1 Yi'F 
CONNECTor! 15-PJN F HDP TYPF 

CONNrCTrJR InP1N M POSTlYPF 

TRANSISTOR NPN SI' PI>=l .5:.1 FT=65MHI 
lRANSTSTflR /IIPN !>I Pl)=1 .~,w FT=6~,MHZ 
TRANSISTOR N:'N S1 PD=50W Fr=20MHl 
lRA/IIST'nOR /IIPN SI PD='50W Fl=?DMHZ 
TRANSISTor! NPN Sf PD=I.5:.1 FT=b5MHl 

TRAN~,lf>TflR /IIPN sr PD=I.5W FT=6~,MH7 

RESISTOR 14.7 1% .125101 F TC=0+-100 
RESISTOR 3E13 1'-. .125101 F TC=0+'-100 
RFS1!1HJR 14.7 1% .I?~,W F TC=IJ'-.. Ioa 
RFSISHlR 511 1% .12~;W F rr:=o+-lCO 
RFS.r'~Tf'R 511 1% .1?~'W F rr;=IJ' 100 

Mfr 
Code 

284flO 

:'.0480 
28480 
2B4fJO 
2H4BO 
21'1480 

?B4BIJ 
;'84f10 
?1l4BO 
21'1480 
;:>fl41J1l 

?U480 
?!l4FlIl 
::H480 
?f34Br. 
?fJ48il 

204·BO 
;':114fJI) 
204DO 
:-'B4fJO 
?H4811 

~'048 0 
2(H811 
;;'13480 
;"C480 
;'A4f10 

;;'n4nn 
?1'J4BO 
?04BO 
;'0480 
2(HnO 

2n4BO 
?H4130 

l4(;\'~h 

14936 
204f10 
;:'0480 
14(?36 

'14'136 
~n4no 

?f:J48 0 
2n4BO 

?B4BO 
2IJ4811 
;>1'1480 
<'04UII 
?B480 

2H4BO 
NJ480 
?114BO 
?fl480 
211480 

?IH80 
2fl49P. 
;'fJ4BO 
?fJ490 

2B4BO 

04713 
04713 
OJ~,08 

B508 
04'713 

84713 

03(~fj8 

;:>4541> 
P·888 
?4546 
?·4~46 

See introduction to this section for ordering information 

Mfr Part Number 

01 nO-32D7 
01nG-32C'7 
o 160-0~,76 
0IUG-32117 
:Jlf:J0-:~?07 

01 (" 0 --483<' 
:)1/'0-4rL~;:' 

016C--483? 
0160-3456 
o 1 (.() ,,3456 

0160-4lM2 
011,0 483;> 
:) 160-4f1:~2 
01I1C·_·320'7 
a 160-4B32 

01(.0 .. -48 .. 3;:' 
:)160-4(13;> 
01 (,0 .. 483;> 
n 16 0-4Er3;:~ 
01!,1! 48·.V 

:J 160-4B:12 
01(,0 .. -3456 
0160-3456 
01(,0,,48:3;" 
01. 6 0-4(1:~;.' 

01 (;,0 ,,4832 
o 160-40·~2 
011;,0'-48:3? 
:) 1 (,0-4B32 
01 (,() .. -483? 

o 1(,()"'0~;'76 
()lbO-O~.;76 

IN4936 
1 N4'1?·6 
1'1112,,-3111'7 
19:J2-3107 
IN4936 

lN4'.n6 
1'70? -09~j6 
1902-3107 
190;>,,310'7 

5~82-4684 

50B? .. 4684 
~;nB2-44n4 

50D? '-44B4 
~j:l R2-44fJ4 

~;UB?'-4484 

5:Jfl2-4484 
~;O[l? -4404 
5!l82-44B4 
~;on;> "44134 

, ;-~51-6~12 
1 ?~';jl"-b31? 
1~~.,1-6312 

12"1'-631? 

1 ?~j1-5265 

MTF200 
MJG'OO 
D44H5 
044115 
MTf200 

HJf? 0 0 

PMr:55·_·1/fl-TO 14R7-F 
C41/8--TO'-:"83~F 
pr,[,55"1/8--T1"14R7 -F 
r4 1/8-Tr.-~01IR-F 

C4 1/8-TO-511R- F 



Reference 
Designation 

R6 
R7 
RS 
R~J 

RIO 

RPI 
RP2 
~P3 

RP4 
RP5 

Ht'6 
RP7 
RPB 
RP9 
RP10 

RI" 11 
RP12 
RP13 
RP14 

lPl 
TP2 
1 P3 
TP4 
TP5 

TP6 
lP7 
TP8 

IJI 
U;,' 
U3 
lJ4 
LI~j 

U6 
U'l 
US 
LI? 
Ul0 

Lltl 
1.)12 
U13 
LJ14 
U15 

U16 
Ll17 
U18 
Ll19 
1.)20 

U;~l 

U22 
U;:'3 
U24 
U25 

LJ26 
1.I27 
LJ28 
lI29 
U30 

HP Part 
Number 

Onj7-·0427 
0757-0401 
0757·-04:11 
n '·,9R-:'I4:>R 
0698-3428 

lF110-0445 
1810-0445 
1IHO-0445 
1810-0445 
1810-0488 

lBl0-04BB 
HIIO-0~j71 

1010-0235 
1810-0488 
lBl0-048B 

UHO-0445 
1810-0445 
18'10-0445 
1810-0445 

9100-4197 

1<'51--0600 
1251-0600 
1251-0600 
1 ?~)1-060 0 
1<'51-0600 

1 ;~51-0600 
1251-0600 
1251-0600 

lB20-2703 
1820-270:~ 

1990-0461 
1990-0461 
1990-0461 

1990-0461 
1990-0461 
1990-0461 
IB20-1272 
1820-1492 

1813-0230 
1820-1433 
lB20-1245 
1820-2096 
lH20-1645 

1820-1429 
IH20-1645 
lB20-1917 
1820-22.03 
10;:'0-1 <'09 

18;~0-1917 

1990-0461 
1990-0461 
1990-0461 
18;~0-2703 

1990-0461 
1990-0461 
1990-0461 
1 B20-2703 
1820-2703 

0340-0972 
~515-0219 
0360-2074 
a~j'JO-"1 O'io'5 
0624-0400 
0090,-0097 

1251-2942 
219()-0004 
5040-9207 
5061-425.3 
5061-4254 

7101-0610 
7101-0611 
7121-2;:~O4 

13120-:3546 
'/8028-90000 

c 
0 

7 
7 
7 
7 
8 

8 
0 
3 
8 
B 

7 
7 
7 
7 

5 
5 
7 
7 
7 

7 
7 
7 
1 
7 

4 
6 
8 
9 
2 

1 
7 
7 
7 
5 

7 
7 
7 
5 
5 

7 
6 
6 
6 
8 
2 

7 
9 
B 
8 
9 

Table 2. HP 98028A Replaceable Parts 

Qty Description 

RESISTOR 1 I ~}K l'iI: .1?~,W F TC=0"-'100 
RESISTOR 1 00 1:<. .125W F TC=O+--1 fI fI 
RFSH>TnR 100 1Z .1?~JW F TC=0 ... ··1011 
Rr:STSTOR 14.7 1% .12~iW F TC=O+'-100 
RESISTOR 14.7 1'% .125101 F rr>0+····100 

RESJSTIVE NETWORK- 3 X .IK OHM SJP 
RESJSlI'JE NEl'';Or!I(- 3 X . 1 K OHM B"T.P 
RESISTIVE NETWOIlK'- 3 X .11( OHM SIP 
RESIHTIVE NE1WORK- 3 X .IK OHM SIP 
RESIST IVE Nf'.TWO!lK·- 4 X 4.7K OHM SIP 

RESIHTI,IE NETWORK- 4 X 4. 'i'K OHM SIP 
NE fWORK-RFSISTI~IE 13 x .:WIlK OHM DIP 
NE.1WDRK-·RESISTIVE 15 X 2,2K OHM DIP 
RESISTfVE NETWORK- 4 X 4.7K OHM SJP 
RFSIHTl'v'E NE1WflRK- 4 X 4. 'i'K OHM Sl.P 

RESISTIVE NI" TWDRK- 3 X .11( OHM SJP 
RF~>lSTIVE NETI.!ORK- 3 X .1 K OHM SlP 
RESISTIVE NETwon·- 3 x .11( OHM SIP 
RESISTIVE NF..1W(JfIK- :3 X .1 K OHM SIP 

TRANSfORMER 

CONNECTOR·_·BCI_ CONT PIN 1.14 MM···· BSC'" !:.i"l "Q 
CONNECTOR-SCI CONT PIN 1 .14·-MM··B"C-(;)7 SQ 
CONNECTDR-SGI. CONT prN 1.14 MM·I.<SC-<il sq 
CONNECTOR--SCI CONT PIN 1 . 14"MM-B~,C'-fil SQ 
CONNFCTOR-··5CI CONT PIN 1 . 14 MM"'B~>C-'SZ !'::Q 

CONNECTOR-SGL CON1 PIN 1 . 14··MM·BSC··-(;;Z SQ 
CONNECTOR-SI~L. CDNT PIN 1.14 MM· .. ·Bsc-··n~ !:;C~ 

CONNECTOR -sel CONf PIN 1.14 MM·· B~,C~" S(l 

5 IC DR'JR lTL DIH LINE I~UAD 

IC DPVR TTL DIFF LINE WJAD 
12 01' TO·- TS(lI.ATOII 

OPTO-lSCl ATOR 
OPTO'-ISOLATllR 

OPTO-·ISOLATOR 
OPTO-ISOLATOR 
DPTDISOLATOR 
IC BFR TTL LS NOR QUAD c'-TNP 
IC Br R TTL LS INV HEX I-HIP 

CR YSTAL -CLOCK -OSC ILLATOR 
IC SHF-·RG1R nl. LS R--S S~: R l~,L -."( N rRL.--OUT 
IC DCllR TTL LS 2--TO-4'-LINf DUAL 2"-INP 
IC CNTR 11L LS BeN DUAL 4"BlT 
IC BFR TTL LS BUS QUAD 

IC CNTR lTl. l.S DEeD SYNCHRO 
IC BFR TTL LS BUS QUAD 
IC BFR TTL LS LINE DRVR OCTI. 
IC RCVIl TTl.. LS LINE RCV~ QUAD 
IC nr R TTL LS NAND QUAD 2···lNP 

IC BFR TTL LS LINF DRVR oeTL 
OPTO-·ISOLATOR 
OPTO ·-ISOLATOR 
OPTO·- ISOLATOR 
IC DRVR TTl.. DIFF LINE QUAD 

OPTO-iSOl.ATOR 
OI'TO -ISOLATOR 
()PTO-ISOLATOR 
IC DRVR TTL DIFF LINE QUAD 
IC DRVR TTl .. DIFF LINE ql.JAD 

1'1 I HCEI..LANFOUS 

1 INSULATOR POLYE 
1 n SCRFW-·MACH M3 X 3.5 6MM-·I .. G 90 ·PEG-·rt. 1'1-1 III 

? J-LUG ,016 BRS 
10 lHREAJ)[D I NfiER T _. NUT 1'13 X n .5 . D59--IN-LG 

3 SCREW··-TPC 6,-19 .5"IN-LC PAN'HD-POZI STL 
TUBING-··Fl..EX . n:~2'ID lrF .016-WALL 

8 LOCK·-SUBMIN D CONN 
8 WASHLR--LK INTL T Nfl. 4 .115·-IN-ID 
4 FOOT 
1 POD CASE (TOP) 

POD CASE (BlHfOM) 

FRONT FND PLATE 
RF,o,R END PLATE 
LABEL 
POWER DATA CABl.E 
MANUAl 

Mfr 
Code 

24546 
24:;46 
::~4546 

03fl8B 
038B8 

11236 
112:36 
11?:?6 
11;"36 
2B4flO 

::-:0480 
;"[1400 
01121 
20400 
2CH80 

11236 
1'1 ;>:36 
ll?36 
11:>36 

284f.10 

21H80 
20400 
2!HBO 
('114130 
;.'.'B4f10 

?H4HO 
;"13400 
2n4BO 

~~IHBO 

284fl0 
2B41'10 
;-n480 
284BO 

,'B4f10 
284HO 
?H4BO 
n 1295 
o 1 <~95 

2f14110 
C) 1 ;:.~95 
0129~, 

01295 
01295 

01295 
01('95 
01'!.95 
:343.35 
0129~ 

C 12'J5 
;.'!HBO 
28400 
~'(HBO 

284fl!l 

?f:l48 0 
28400 
?04BO 
213400 
;>1'1480 

28400 
a a O() 0 

28400 
:004BO 
o () () CO 
il aoo 0 

284130 
21]400 
2f:l4BO 
284110 
28400 

21~4BO 

;'I34BO 
?84nn 
?!H80 
2B4011 

See introduction to this section for ordering information 
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Mfr Part Number 

C4'I/B"TO-15n l-F 
C4 IIB-TUt(; IF 
C41/8TO·-101··F 
PMC~6-1/f.1··-Te -14P7"-f 
PM:"55 l/B-T~-14R7 r 

7~; 0 '-63-R 1 0 0 
'750'63-11100 
750'63-111 (I r. 
75 a· 6:3-R 1 f) 0 
11310-04fHl 

lUl0-fJ40C 
H110-0571 

101!) '-041'1n 
1 n1 O-()4nB 

7~; e (,3 - RIO e 
750 1o~~-RlI10 

7~;0 6:3-Rl00 
750 '6:3-Rl 00 

9lUO"4197 

1 ?51-060 () 
1;>'-';1,-·0600 
1 ;:'~;1-()600 
1('''jl··-060 0 
l ;?~;1-()600 

1;>:,1"-0600 
1::'51-0600 
1 ?~"; 1····01>0 0 

11120-{,'703 
1 fl2G ··270:3 
50m'-4:364 
~.:; D8;.?-4364 
500;:I..·A364 

5nR2-4~64 

5C8O"··-4364 
~5 D82-4364 
SN'?4I..S3.3N 
!lN74I..S36DAN 

18L~'-02~1(1 

SN74LSI iAN 
SN'74LSI5~:jN 

SN74L5:W:3N 
SN74LS126AN 

SN'l41.S16:1AN 
SN'74LS1,'6AN 
SN'741...S24ON 
AM?fol. S3?PC 
SN74LS:3nN 

SN'74LS240N 
~i 082-4364 
~jOIl? ·-4:364 
~j !lB2-4364 
1 B?e-2703 

~j !lB2-4:~64 

~:it18~:l···436·4 

~.'j1112-4:364 

18?0'-2703 
HI{,0-?7:t3 

0;>'40 0972 
flRDfR BY DEF,CRIPTION 
0360"-2074 
n~!rIO-l 09'5 
ORDFR BY Df'.!'CI'IPTJON 
n~I;fR HY D[!·:·r.RIPTH)N 

1 ?~Jl-~~942 
21 (;'0-0004 
~jil40-92:17 

~Of.ll··-4~~~..?i 

~.)061····42~.~i4 

71 () 1,-061 () 
'7101-()611 
7121····2?04 
B120-3546 
'JIl02U-90 () 0 0 
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Table 3. HP 98029A Replaceable Parts 

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

98029-66501 PC ASSEMBLY 284BO 9Bil29-66501 

CI 0180--0229 7 CAPACITOR-FXD 3~~UF+-I OX 10VDC TA 56209 150D336X90 1 01'12 
C2 0160-4832 4 CAPACITOR-F XD ,01UF +---1 U,;( 100VDC CFR 284HO 0160--4832 
C:5 0160-4832 4 CAPACITOR-FXD ,01UF +---IOX 100VDC r;ER 2f1480 01(,0-4832 
C4 0160--4832 4 CAPAr.ITOR--FXD ,0lUF +--10X 100VDC CER 28483 0160-4832 
C~:.:; 0160-4832 4 CAPAC I TOR -FXD ,01UF +-IOX 100VDC CFR 28480 0160-4832 

C6 0160-48~32 4 CAPACITOR-FXD ,0lUF '---1 OX 100VDC C[R 28480 0160-4832 
C'l 0160-4032 4 CAPACITOR-FXD ,0IUF +-IOX 100VDC CER 2_8480 0160-4832 
C8 0160-4832 4 CAPACITOR--FXD ,0lUF '---10';( 100VDC crR 28480 0160-48:32 
C9 0160--4832 4 CAPACITOR-FXD ,0ILlF +--IOX 100VDC CER 28480 0160-4832_ 
r:l0 o 160-4fl32 4 CAPAC nOR-FXD ,01UF +--10X 100VDC C[R 28480 0160-4832 

ell n 160-4032 4 CAPAC I TOR -FXD ,01l.1f +---IOX lOOVDC CER 28480 01(,0-4832 
e12 :J160-4832 4 CAPACITOR---FXD ,0HlF '--lOX 100VDC CER 1'8480 0160-4832 

Jl 1251-5956 9 CONNECTOR 22-P IN F POST TYPE 2841'10 12~t-5956 
J2 1251--5956 9 CONNECTOR 22-P IN F POST TYPE 2fl480 1251-5956 

P3 1251-5265 CONNECTOR 18-P IN 11 POST TYPE 20480 1251-5265 

RPI 1810-0424 NETWORK-RESISTIVE 15 X 4,7K OHI1 DIP 11236 761--I-R4,7K 

:3WI 3100-3364 2 swnCH---ROTARY 16 P1N DIP 4PDT 28480 3100-3364 
SW2 3101-2509 7 swnCH---RKR DIP-RKR-ASSY 6---IA ,IA 50VDC "8480 3101-2509 

UI 1820-1427 8 IC DC DR TTL L.S ?--TO-4-LINE DUAL 2-INP ~1295 SN74LSI56N 
U2 1820-1491 6 IC BFR TTL LS NON--INV HEX I-INP 01e_95 SN74LS367AN 
U:3 1820-1438 1 IC I1UXR/DATA-SF_L TTL L.S 2·-TO-l -LINE QUAD 01295 SN741.S257AN 
tl4 1820-1197 9 IC GATE TTL LS NAND QUAD 2-INP 01295 SN'l4LSOON 
U5 1820-1208 3 IC GATE TTL LS OR QUAD ::!--INP n1295 SN74LS32N 

U6 1820-2719 3 IC FF TTL LS D--TYPE POS--FDGF-TR IG COM 07263 74L.S534PC 
1J7 1820-2719 3 IC FF TTl. L.S D·--TYPE POS-[D(;E-TRIG COI1 ~72b3 74LS534PC 
LIB 1 El20-2488 3 IC FF TTL ALS D--TYPE POS---EDGE-TR IG 01295 SN74ALS74N 
U9 1813-0225 7 CRYSTAL. --CLOCK - OSCI LLATOR 28480 1813-0225 
lIl0 1820-1201 6 IC GATE TTL LS AND QUAD ?-·INP 01295 SN74LS08N 

Ull 1820-1199 1 IC INV HL l.S HEX 1-INP 01295 SI'l74LS04N 
lIt2 1820-1443 8 IC CNTR TTL LS BIN ASYNCflRO 01295 SN'74LS293N 
tl13 1820-1198 0 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LS03N 
tl14 1820-1297 0 IC GATE TTL LS F.XCL-NOR QUAD 2-INP 01295 SN74LS266N 
tl15 1820-1245 8 IC DC DR TTL LS 2--TO-4-LINf DUAl 2-INP 01295 SN'l4L.S155N 

U16 1820-1440 5 IC LCH TTL LS QUAD 01295 SN74LS279N 
U17 1820-1202 7 IC GATF.: TTL LS NAND TPL 3-INP 01295 SN74LS10N 
U18 1820-1208 3 IC GATE TTL LS OR QUAD 2---INP {I 1295 SN'74LS32N 
lI19 1820-1112 8 IC FF TTL LS D-TYPE POS--E.DGE--1RIG 01295 SN74LS74AN 

11 I SCEL I_ANf:.OUS 

0380-0635 STANDOFF--RVT--ON ,562-IN--L.G 4·-401t-l1) o a 00 0 ORDFR BY DF.~·;rR IPT I ON 

See introduction to this section for ordering information 
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Table 3. HP 98029A Replaceable Parts 

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

98();'>'9-66~j()c 9 PC ASSEMIlLY 2848() 980?9'-66~jO<~ 

[;1 ()lbO'-483? 4 19 CAPACITOR-FXD ,OlUF +,-,10% 100VDC CFR ?FI·480 0160-4832 

"" 0161J-48.~~? 4 CAPACITOR···F)!'ll .011JF '····10% 100VllC crR 204BO o 160-48:~2 
C3 0160-4832 4 CAPACITOR-FXD ,OlLlF +,,-10% HOVDC CER 211480 o 160'-483£> 
C4 0160-4B07 3 CAPAC I TOR -·FXll .BPF +~-~J~ 100VDC CER 0+-··:30 284BO D 160-4807 
C5 01. 60-4B32 4 CAPAr.1TOR-FXD ,OlUF +,,-10% 100VDC CER 2B480 0160'-4832 

C6 0160 -'-4B32 CAPAClTOR-·FXD ,OlUF ... ·_·10% 100VDC r.ER 284BO 1J160-4832 
C7 0160-4B32 CAPAC I TOR -FXD ,OlUF +,-107- 100VDC CER 2B4BO 0160"-4832 
CB 0160-4832 CAPAC lTOR-FXD ,OllJF ·'··-1 OX 100VDC CF R 28480 0160-4832 
C9 o 160-4H32 CAPACITOR-FXD ,OlUF +,,-107- 100VDC CFR 20480 0160'-4832 

Dl 19n1'-'O~lB B OIOf>r::'-!=)H SIC SCHon KY 2B480 1901-0518 
02 i 901-0~j18 8 DIODF-SM SIG SCHOTTKY 28400 1901 -0518 

J3 1?00-·OB~;,3 SDCKFT·-IC 16-CI1NT llIP DIP ·Sl.DR <'B480 1?0 0-0853 
J3 1;.~~;B- 01 '77 SHUNT-PROGRAM 284BO 1258'0177 

Pl 1;>51-7329 CONNEI:TOR-- 22 PIN 2B4BO 1?51-7329 
P2 1;:~51-7:~29 CONNECTOR- 22 PIN 28480 1::'51-7329 

Ql 1G~,3 0015 TRAN~; [STDR PNP SI PD=20DMW FT:::500""17. ?Fl480 1 R~3-0 !l15 

Q2 1B54-0019 TRANSISTOR NPN SJ TO'-18 PD~360MW 28480 1854'-0019 

R 1 06'1B-OOB;~ '1 5 RESnH()R 464 1" .1?5W F 11:=0+'100 ?4546 C4- l/B-"TO--4640 ·F 
R2 0f.9B-0082 7 RESIS f()R 464 17. , t25W F TC=O"'-l 0 0 ;:>4:"46 1::4 -1/8'-TO-464C -F 
R3 0698,-00132 7 RESWTOR 464 1" , 1 ;:'~~jW F fC=0+-'100 24546 C4 l/B-'TO-4b40" F 
R4 (J'757-(J;S4b 2 RESISTOR 10 1% ,125W F TC=0+--100 24~j46 C4 1/8-TO--l0PO'-F 
R5 0'7~,7'- 0346 RFS'r~iT()R 10 lX , 12~,W F 1C=0>-'101) ;:>4546 1::4- 1/8-TO-"1 ORI)"F 

R6 0'/57-0405 4 RESISTOR 162 17- ,125W F TC=O+'-l (J 0 24~j46 1::4 1 18-TO'-1 62R-F 
R7 fll.9B·- 0 0 82 '7 RnlI:nOR 464 '.1 X ,l~~,W F fC=O'-"l 0 0 ?4~46 C4-'1/8-'TO-4640"F 
RB on;7-0402 1 RESISTOR 110 17. , t2~jW F TC=O'>--l 0 0 24~j4b C4 .. 1I8·-TO-1. ll--F 
R9 (J69B-0 (JB;~ 7 RESISTOR 464 17- .125W F T!>0+-100 ?4546 1::4 '1/8-TO-4640--F 
RIO 075'7,-0401 0 RESISTOR 1 (JO 17. ,125W F Tr:=Oi-l 00 ~~4~j46 1::4 '1/8-TO"-1 0 1--F 

I'll 075'7,-0401 RFSTS11lR 100 17- .125W F TC=0>-100 24546 C4 1/8'-TO-1 01-·F 

RPl 1f)1 0-0162 5 NE1WfJRK ·RESHiTIVE 1:3 X 4,7K OHM DIP 112,36 'l60-1-R4,7K 

Ul HI20-1:?16 3 Ie DCDfI TTL l.S 3--TO--8·-l.INI'- 3-INP 01295 SN74LS138N 
lI2 1 H20 -?30 I) 8 lC--l80A SIO/2 28480 1020-2300 
U3 lH20-2:?98 3 IC-H10A CPU 2B480 1820--2298 
1J4 1810-1763 0 IC-RAM 2K x 8 (MARKED 41316) 500813 MK4816N-5 
U5 H118-1739 0 lC- 81( X 81l0M (MARKED 37000 ) 500B8 MI(3'l000N'-5 MAS~ED 

1J6 lB;>0-:?703 5 IC DRVR lTL DIrF LINE QUAD 284BO 1820-'270:3 
U7 11'120-1 t 12 8 IC H TTL LS D-TYPE POS-'EDGE-TR IG 01?95 SN'l4LS74AN 
UB 1 B;~0-"2594 ;> IC RCVR TTL LS LINE RCVR qUAD 2 .. HIP ;:'8480 18;:>0-2594 

MISCELLANEOUS 

0380-1 ?7B STANDUFF -·HE.X ,68B .. IN--I..G 4-40111D 00000 (JRDER BY DE!OCR IPTI ON 
0624-0;:>.63 1 SCREW·-TPG 6,-32 ,438'-IN'-LG PAN--HD·-P07.I 28400 01:.24'-0263 
1:390-0520 7 FASTENE.R-LATCH FiPR SPRING l.ATCH 28480 1:390-0520 
t 400-1 066 1 CLAMP HALF "TR" 284130 1400-1066 
14BO-0225 0 PIN .. GRV ,09:3·_·IN-DIA ,:312-.. JN .. LG SfL 20480 1480-0225 

'7101-0~j59 PLATE (REAR) 28480 7101'-0559 
71;~1-"2035 LABEI_ 28480 7121-2035 
8120-3478 CABl.E 28480 8120'·3478 

98028-90000 2 MANUAL-INSTALLATION 28480 9B028"·90000 
9B046-64403 6 PAINTED CASE (LEFT> 28480 98C46"-64403 
98046-64404 7 PAINTED CASE (RIGHT> 284f)(1 98C46-64404 

See introduction to this section for ordering information 
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SCHEMATIC NOTES 

1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX WITH ASSEMBLY OR SUBASSEMBLY 
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHERWISE NOTED. 
RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 

3. A CURVED LINE MEETING A BUS DENOTES THAT LINE ENTERS THE BUS, A STRAIGHT LINE 
MEETING THE BUS DENOTES THAT LINE DOES NOT ENTER THE BUS. 

4. R18 - R20 LOADED FOR 98629. R15, R16, R9, CR2, & C7 NOT LOADED. 

5. R15, R16, R9, CR2, &C7 LOADED FOR 98628. R18 - R20 NOT LOADED. 
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SCHEMATIC NOTES 

1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX WITH ASSEMBLY OR SUBASSEMBLY 
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHERWISE NOTED. 
RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 
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