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This manual provides installation and field service instructions for the Hewlett-Packard
21MX Computer Series. The HP 21MX is a state-of-the art product and, because of the
product design, a complete modular replacement philosophy has been implemented to
minimize on-site repair time. Repair is assured through the use of a service tool which is,
in itself, a complete and operational HP 21MX Computer. Thus, service personnel may
replace any assembly within the HP 21MX mainframe.

Supporting documentation for the HP 21MX Computer Series are as follows:

a. HP 21MXComputer Series Installation and Service Manual, part no. 02108-90006.
b. HP 21MX Computer Series Reference Manual, part no. 02108-90002.

c. HP 2IMX Computer Series Operator’s Manual, part no. 02108-90004.

d. Microprogramming HP 21 MX Computers Operating and Reference Manual, part no.
02108-90008.

e. HP 12979A Input/Ouiput Extender Operating and Reference Manual, part no.
12979-90007.

f. HP 12979A Input/Output Extender Installation and Service Manual, part no.
12979-90006.

g. HP 12990A Memory Extender Installation and Service Manual, part no.
12990-90003.

An Engineering Supplement package, part no. 02108-90017, is also available to those
who wish indepth knowledge about the architecture and logic elements of the HP 21MX
Computer Series. Consult your local Hewlett-Packard Sales and Service Office for details
regarding this package. A list of Sales and Service Offices is provided at the back of this
manual.
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INSTALLATION

This section provides installation instructions for the pro-
cessor mainframe. Included in these instructions are site
preparation data, unpacking and inspection, configuration
requirements, installation procedures, performance verifi-
cation, and recommended packing and shipping methods.

1-1. SITE PREPARATION

Site preparation information for the processor mainframe
includes environmental limitations, power requirements,
and mounting considerations. If the processor is purchased
as part of a computer system, disregard the contents of
paragraphs 1-2 through 1-5 herein and refer instead to the
Heuwlett-Packard 2000 Computer Systems Site Preparation
Manual, part no. 02000-90097.

1-2, ENVIRONMENTAL LIMITATIONS

Environmental limitations for operating and non-
operating conditions of the processor are specified in table
1-1. The environmental limitations imposed by peripheral
devices and associated components must be taken into con-
sideration when the processor is located in the same area.

Table 1-1. Processor Environmental Limitations

AMBIENT TEMPERATURE

Operating: 0° to 55°C (32° to 131°F)
Nonoperating: —40° to 75°C (—40° to 167°F)

ALTITUDE

Operating: 15,000 feet (4,573 meters)
Non operating: 25,000 feet (7,622 meters)

RELATIVE HUMIDITY

20 to 95% at 25° to 40°C (77° to 104°F)
without condensation.

1-3. POWER REQUIREMMENTS

The processor is shipped with the power supply configured
to operate from single-phase power mains of 110 +20%
volts (standard) or 220 +=20% volts (option 015) as specified
in the purchase order. Maximum power consumption of the
processor is as follows:

HP 2105A - 400 watts

HP 2108A - 525 watts
HP 2112A - 800 watts.

Various safety codes require that instrument chassis,
panels, and housings be grounded to protect operating and
service personnel. A grounded three-conductor female
power outlet must be made available to satisfy this re-
quirement.

14. COOLING REQUIREMENTS

There are no external cooling requirements for the proces-
sor. The internal fans provide adequate ventilation when
operated within the environmental limitations specified in
table 1-1.

1-5. MOUNTING CONSIDERATIONS

The processor may be used either as a freestanding device
or mounted in a standard 19-inch (483-millimeter) equip-
ment rack. When used in a mobile environment, the proces-
sor should be installed in a shock-mounted equipment rack.
Rack-mounting dimensions for the processor are specified
in table 1-2.

Table 1-2. Rack-Mounting Dimensions

PROCESSOR | HEIGHT | WIDTH* | DEPTH**
HP 2105A 5-1/4 in. | 16-3/4 in. | 24-1/2 in.
(133 mm) | (425 mm) | (622 mm)
HP 2108A 8-3/4 in. 16-3/4 in. | 24-1/2 in.
(223 mm) | (425 mm) | (622 mm)
HP 2112A 12-1/4 in. | 16-3/4 in. | 24-1/2 in.
(311 mm) | (425 mm) | (622 mm)
*Behind rack mount.
“*Required rack depth.

1-6. UNPACKING AND INSPECTION

The processor and accessories may be shipped in more than
one container. When the shipment arrives, check to ensure
the receipt of all containers as specified by the carrier’s
papers. Inspect each shipping container immediately upon
receipt for evidence of mishandling during transit. If any
container is damaged, or if any container is waterstained,
request the carrier’s agent be present when that container
is opened.

11



Instailation

Open the shipping container(s) and locate the envelope
marked “CUSTOMER RECORDS.” One of the items in this
envelope is a list of equipment supplied. Compare this list
against the purchase order to verify that the shipment is
correct. Unpack the shipping container(s) and inspect each
item for external damage. Look for damage such as broken
controls and connectors, dented corners, bent panels,
scratches, and loose components. Check also the rigid
foam-plastic cushioning (if used) for signs of deformation
which could be indicative of rough handling during transit.

If an HP 2108A or HP 2112A Processor is being installed
and the processor includes a power fail recovery system,
proceed as follows:

a. Loosen screw located in rear fold of top cover.

b. Slide top cover approximately 6 inches (15 centimet-
ers) toward rear of processor to expose battery PCA(s).
For HP 2108A Processor, see figure 3-2 indexes 14A,
14B, and 14C; for HP 2112A Processor, see figure 3-3
index 14A.

c. Remove foam-plastic shipping block from top of bat-
tery PCA(s).

d. Ensure that battery PCA(s) is seated fully into mating
receptacle(s) on lower power supply PCA.

e. Slidetop cover into place and tighten screw in rear fold.

If the visual examination reveals any damage to the pro-
cessor or accessories, follow the damage claim procedure
described in paragraph 1-34. Retain the shipping
container(s) and packing material for examination in the
settlement of claims or for future reuse.

1-7.  PHYSICAL INVENTORY
1-8. MANUALS

Check to ensure that all manuals listed in the “CUS-
TOMER RECORDS” envelope have been received.

1-9. EQUIPMENT

1-10. PROCESSOR. The processor model number and
serial number are stamped on an identification label af-
fixed to the rear panel. Ensure that both the model number
and serial number are identical with those specified in the
“CUSTOMER RECORDS” envelope. A typical identifica-
tion label is illustrated in figure 1-1.

All processor options specified in the purchase order are
installed and tested at the factory. Each processor option
installed at the factory is identified by a three-digit number
(e.g., 004,005,014, .. .) stamped on the identification label.
Check these numbers to ensure the inclusion of those op-
tions specified in the “CUSTOMER RECORDS” envelope.

1.2

21IMX

[#4)] HEWLETT- PACKARD
PROCESSOR 2108A
SERIAL : 1504A-00001

OPTIONS: 004, 005,
014

] MEMORY SYSTEM 2102
OPTIONS : 001, 004,

008, 016
~ LINE 110V*20%

6A MAX 47.5-66Hz
MADE IN U.S.A.

Figure 1-1. Typical Identification Label

1-11. MEMORY SYSTEM. The memory system and
memory options specified in the purchase order are instal-
led and tested at the factory. As shown in figure 1-1, the
memory configuration is identified by the memory system
model number and one or more three-digit option numbers
(e.g., 001, 004, 008,..... ). Check these numbers to ensure
the inclusion of the proper memory configuration specified
in the “CUSTOMER RECORDS” envelope.

Loosen the quarter-turn fasteners on the operator panel,
lower the panel assembly to the memory access position,
and remove the two memory PCA cage cover retaining
screws and lockwashers. Remove the memory PCA cage
cover and notice that the memory slot numbers are
stamped on the right-hand side of the memory PCA cage.
(See figure 1-2.) These slot numbers are allocated to the
functions listed in table 1-3, which shows that the memory
controller PCA can be installed in any slot from 113 up-
ward. If an HP 2102A Memory System is installed, the
memory module PCA’s may be configured for either 4K,
8K, or 16K or memory. Verify that all connectors areseated
firmly onto the PCA front edge connectors. Replace the
memory PCA cage cover and operator panel assembly and
tighten the quarter-turn fasteners.

1-12. INPUT/OUTPUT INTERFACES. At the rear
of the processor, remove the input/output PCA cage cover.
(Figure 1-3 shows the rear panel of the processor with the
I/0 PCA cage cover removed.) Verify that the proper
input/output interface PCA’s have been furnished in accor-
dance with the purchase order and as specified in the
“CUSTOMER RECORDS” envelope. Replace the /O PCA
cage cover.

Note: AnI/O terminator, part no. 02100-60060,
must be installed in the HP 2108A and
HP 2112A 1/O PCA cage if the cage is not
fully loaded.



21MX Installation

HP 2105A PROCESSOR

DCPC (SLOT 110)

MEMORY CONTROLLER (SLOT 113)
MEMORY MODULE (SLOT 114)
MEMORY MODULE SLOT 115

RACK-MOUNT FRONT POWER SUPPLY SHIELD
SCREW HOLES NOTE: MEMORY CONTROLLER CAN OCCUPY
* {2 EASIDE) ANY MEMORY SLOT 113 TO 115.

DCPC (SLOT 110)

MEMORY PROTECT (SLOT 111)
MEM. EXP. MODULE SLOT 112
MEMORY CONTROLLER (SLOT 113)
MEMORY MODULE (SLOT 114)
MEMORY MODULE SLOT 115
MEMORY MODULE SLOT 116
MEMORY MODULE SLOT 117
MEMORY MODULE SLOT 118

HP 2108A PROCESSOR

RACK.MOUNT  FRONT POWER SUPPLY SHIELD
SCREW HOLES NOTE: MEMORY CONTROLLER CAN OCCUPY
(4 EA SIDE) ANY MEMORY SLOT 113 TO 118.

~ HP2112A PROCESSOR

DCPC(SLOT 110)
MEMORY PROTECT SLOT 111
MEM. EXP, MODULE SLOT 112

MEMORY MODULE (SLOT 114)
MEMORY MODULE (SLOT 115)

MEMORY MODULE SLOT 123

RACK-MOUNT FRONT POWER SUPPLY SHIELD
SCREW HOLES
(4EA SIDE)

Figure 1-2. Processor Memory PCA Cage (Cage Cover Removed)
1-3
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Table 1-3. Memory Slot Assignments

HP 2105A HP 2108A HP 2112A
SLOT SLOT SLOT ASSIGNMENT
110 110 110 Dual-Channel Port Controller
— 111 111 Memory Protect PCA
— 112 112 Memory Expansion Module
113 113 113 Memory Module or Memory Controlier
114 114 114 Memory Module or Memory Controller
115 115 115 Memory Module or Memory Controller
— 116 116 Memory Module or Memory Controller
— 117 117 Memory Module or Memory Controller
— 118" 118 Memory Module or Memory Controller
— — 119 Memory Module or Memory Controller
— — 120 Memory Module or Memory Controller
— — 121 Memory Module or Memory Controller
— —_ 122 Memory Module or Memory Controller
— — 123* Memory Module or Memory Controller
*Install Memory Controller in highest numbered slot when the installation is to include an HP 12990A Memory Extender.

1-13. PROGRAM TAPES

Check the punched tapes received with the shipment to
ensure that all tapes listed in the “CUSTOMER RE-
CORDS” envelope are present.

1-14. CONFIGURATION REQUIREMENTS
1-15. INTERNAL SWITCH SETTINGS

WARNING

Hazardous voltages are exposed
when the bottom cover is removed
and ac power is applied.

Remove the bottom cover of the processor and locate the two
toggle switches (A1S1 and A1S2) mounted on the rear of
the central processor unit PCA. (See figure 1-4.) The posi-
tion of switch A1S1 determines the action that the proces-
sor will take in the event of a parity error or memory protect
violation assuming that a memory protect PCA isinstalled)
and the position of switch A1S2 will enable or disable the
power fail/automatic restart capability. The proper setting
of each switch depends on whether or not a user-written
subroutine will be included to accommodate the required
processor action. Therefore, refer to paragraphs 1-16 and
1-17 and then consult with the system programmer to
determine the proper switch settings. Programming con-
siderations concerning these switches are given in the
HP 21MX Computer Series Reference Manual, part no.
02108-90002.

i-4

1-16. PARITY ERROR/MEMORY PROTECT
SWITCH A1S1. The action that the processor will take
when a parity error or a memory protect violation occurs is
determined by the following alternative switch settings:
Note: Memory protect is an option available
only with the HP 2108A and HP 2112A
Processors. As shown in table 1-3, the
memory protect PCA is dedicated to
memory slot 111.

a. HALT PE. When switch A1S1 is in the HALT PE
position and a parity error is detected during a read
cycle, the processor will halt and light the PARITY
indicator on the operator panel. The PARITY indicator
will remain lighted until the PRESET switch is pres-
sed.

b. INT/IGNORE. When switch A1S1 is in the
INTAGNORE position and a parity error or a memory
protect violation occurs, the computer will take one of
the following two actions depending on whether or not
the memory protect PCA is installed:

(1) If the memory protect PCA is installed and ena-
bled by an STF 05 instruction, an interrupt to
memory location 00005 is generated when a mem-
ory protect violation occurs.

(2) If the memory protect PCA is not installed, or if
the memory protect PCA is installed but the parity
error logic has been disabled by a CLF 05 instruc-
tion, the parity error will be ignored and the PAR-
ITY indicator will light.
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T 12 e N
/0 SLOT 13 (8.C.

1/0 SLOT 12 {(8.C. 12)
1/0 SLOT 11 (S.C.
1/0 SLOT 10 (S.C.

1/0 PCA
/O PCA CAGE BATTERY

FUSE CONNECTOR SWITCH

HP 2105A PROCESSOR

POWER CONTROL
CONNECTOR

1/0 PCA RETAINER RECEPTACLE  SWITCH FUSE
~ LINE
1/0 PCA CAGE
/O PCA CAG | BATTERY ]
FUSE CONNECTOR SWITCH
170 SLOT 20 (S.C. 20)

1/0 SLO¥ 17 (S.C. 17)
1/0 SLOT 16 (S.C. 16)
1/0 SLOT 15 (S.C. 15)
1/0 SLOT 14 (s.C. 14)
1/0 SLOT 13 (S.C. 13)
1/0 SLOT 12 (S.C. 12)
1/O SLOT 11 (S.C. 11)
1/0 SLOT 10 (S.C. 10)

HP 2108A PROCESSOR

POWER CONTROL
CONNECTOR

r

I/O PCA RETAINER |RECEPTACLE SWITCH FUSE
~ LINE

1/0 SLOT 25 (S.C, 25}
24
23
22
21
1/0 SLOT 20 (S.C. 20)
1/0 SLOT 17(S.C. 17)
16
15
14
13
12
1"
1/0 SLOT 10 (S.C. 10)

POWER CONTROL
CONNECTORS

BAT. INPUT
CONNECTORS

BATTERY FUSES
~LINE SWITCH

~LINE RECEPTACLE

Figure 1-3. Processor I/O PCA Cage and Rear Panel
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UP (AS SHOWN) = INT/IGNORE
DOWN (DOTTED LINE) =HLT PE

A1S81 {

{ UP (DOTTED LINE) = ARS

A1S2
DOWN (AS SHOWN) = ARS

Figure 1-4. Internal Switch Configuration

1-17. AUTOMATIC RESTART SWITCH A1S2. The
action that the processor will take upon the restoration of
primary power (following a momentary o prolonged power
failure) is determined by the following alternative switch
settings:

a. ARS. The automatic restart feature is enabled when
switch A1S2 is in the ARS position. After a built-in
time time delay of about half a second following the
return to normal power levels, the processor will inter-
rupt to memory location 00004, provided that the
memory was sustained. This permits entry into a re-
start program. The POWER FAIL/BATTERY indi-
cator will light when power is restored regardless of
whether or not memory was sustained.

b. ARS. The automatic restart feature is disabled when
switch A1S2 is in the ARS position. The processor is
halted immediately regardless of whether the proces-
sor was running or halted when the power failure oc-
curred.

1-18.  1/0 PRIORITY ASSIGNMENT

Each peripheral device in the system must be connected to
the processor through an interface PCA installed in the I/0
PCA cage. A priority chain connects all interface PCA’s in
series to prevent simultaneous interrupt requests from two
or more peripherals. The priority of the interface PCA is
determined by the I/O slot that the PCA occupies, with slot
10 (select code 105) having the highest priority; the highest
nummbered I/O slot has the lowest priority. (See figure
1-3.) Interrupts from a higher priority device inhibit lower
priority interrupts by breaking the priority chain. If the

16

interrupt mode is used, there can be no vacant slots from
select code 103 to the highest select code used due to the
priority chaining scheme.

From a standpoint of time, it is more economical to assign
the higher priorities to high-speed devices. However, if a
subsystem could suffer catastrophic information loss if not
serviced immediately, then that subsystem should be as-
signed the highest priority regardless of speed.

Refer to the individual interface or subsystem documenta-
tion for installation details concerning I/O PCA jumper
assignments (if any) and priority considerations. Then con-
fer with the system programmer to establish the desired I/O
device priority and configure the /O PCA cage accordingly.

Note:  The HP 2108A and HP 2112A require
that an I/O terminator, part no.
02100-60060, beinstalled in the /O PCA
cage if the cage is not fully loaded. The

I/0 terminator can occupy any unused
I/O slot.

1-19. INSTALLATION PROCEDURE
1-20. MANUAL UPDATING

Before installing the processor, perform any updating that
may be required for the HP 21MX Computer Series
documentation. (A list of directly related hardware and
software documentation is provided in the preface to this
manual.) Updating instructions (if any) are provided in a
supplement inside the front cover of the appropriate docu-
ment.
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1-21. TOOLS AND TEST EQUIPMENT
REQUIRED

1-22. TOOLS. No installation tools other than ordi-
nary handtools are required.

1-23. TEST EQUIPMENT.  Test equipment re-
quired to verify the adequacy of the ac mains voltage and
the proper adjustments of the processor power supply are
listed in table 1-4.

1-24. AC POWER MAINS OUTLET AND
EXTERNAL GROUND

The female power outlet to be used to supply ac mains
power to the processor must be checked by a qualified
electrician to ensure that it furnishes the proper voltage for
which the processor is configured. The outlet and its as-
sociated wiring and fuses (or circuit breakers) must be
capable of carrying the current specified on the identifica-
tion label on the processor rear panel. (See figure 1-1.)

Figures 1-5 and 1-6 illustrate and provide the necessary
details of the various ac power cord configurations. If the
processor is to be installed in a building, make sure that the
local electrical code permits the use of the type of power
cord furnished with the processor.

Have a qualified electrician check the power outlet with an
ac voltmeter to ensure that the required single-phase vol-
tage is present. If the processor is configured for 110-volt
operation, the mains voltage must be in the range of 88 to
132 volts ac (rms); for 220-volt operation, the mains voltage
must be in the range of 176 to 264 volts ac (rms). Bear in
mind that the electrical load imposed by the processor and
its options and accessories may reduce the line voltage
below the no-load value.

If the line voltage is in the correct range, have the electri-
cian also check the power outlet to ensure that it is wired
correctly with respect to ac high potential, ac neutral, and

Installation

earth ground. If the outlet is wired improperly, correction
must be made by a qualified electrician. Local electrical
codes must observed if the installation is inside a building.

For safety reasons, it is mandatory that a connection be
made hetween the processor chassis and earth ground. For
installation in a mobile environment (e.g., ship, aircraft, or
train), the earth ground wire in the processor ac power cord

must be connected to the hull or metal frame of the vehicle.

1-25. PROCESSOR MOUNTING

1-26. BENCH MOUNTING. As stated in paragraph
1-5, the processor may be used as a freestanding instru-
ment in a land-based environment. The only consideration
here is that adequate space be allowed on each side to
ensure full intake and exhaust of ventilating air. Bear also
in mind that a minimum 12 inches (30.5 centimeters) of
clearance behind the processor rear panel is required when
removing and installing input/output interface PCA’s.

1-27. RACK MOUNTING. The following chassis slide
kits are available for rack mounting the processors:

PROCESSOR CHASSIS SLIDE KIT
HP 2105A HP 12903A
HP 2108A HP 12903B
HP 2112A HP 12903C

If a chassis slide kit has been ordered, mount the compo-
nents to the sides of the processor and to the inside of the
rack according to the instructions furnished with the kit.
Then install the processsor in the rack and secure the
processor in place with screws inserted through the mount-
ing holes identified in figure 1-2. The processor is light
enough to allow installation in the rack without being
supported by any means other than the rack-mounting
screws; however, it is strongly recommended that addi-
tional support be provided by chassis slides or slide rails.

Table 1-4. Installation Test Equipment

AC Voltmeter

Variable
Autotrans-

former amperes.

INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED HP MODEL
Digital At least four-digit readout. Minimum input impedance 10 megohms; | HP 3439A Digital Voitmeter
Voltmeter full-scale ranges of 0.999 and 99.99 volts dc. with HP 3441A Range Selec-

Expanded-scale or digital-readout type capable of measuring ac
power mains to =1.0%. Voltage range must be from 88 to 132 volts ac
(standard) or 176 to 264 volts ac (option 015).

Capable of reducing ac mains input to processor to 80 volts ac | None.
(standard) or 160 volts ac (option 015); rated at least 1100 volt-

tor.

HP 3445 AC/DC Range Unit.
(Also performs functions of HP
3441A Range Selector listed
above. Requires an HP 3449A
Digital Voltmeter.)

1-7
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FEMALE HP (TOWER)

OT—{N) LIGHT BLUE OR WHITE
O=——E) GREEN/YELLOW OR GREEN

| O=—l} BROWN OR BLACK

MALE NEMA (MOLDED)

L — -———iAN)  WHITE
[ — @—E} GREEN/YELLOW OR GREEN
— |==Z) s8LACK

FEMALE CEE

e—{L) BROWN OR BLACK

MALE NEMA (HARD WIRED)

'=>°||—(.E) GREEN/YELLOW [ S\
={N) LIGHT BLUE OR WHITE — ———— N} WHITE
& —= [® C+~E)  GREEN/YELLOW
F—— \ ™=+=——0ouul) BLACK
| N Y/
MALE CEE
BROWN OR BLACK
GREEN/YELLOW
E - EARTH OR SAFETY GROUND
LIGHT BLUE OR WHITE N — NEUTRAL OR IDENTIFIED CONDUCTOR
L - LINE OR ACTIVE CONDUCTOR
HP PART WIRE
NUMBER POWER CORD LENGTH SIZE CONNECTORS
8120-1406 2 1/2 ft. {76 cm) 18/3 FEMALE HP (TOWER) to MALE CEE
8120-1396* 2 1/2 ft. {76 cm) 18/3 FEMALE CEE to MALE CEE
8120-1900* 2 1/2 ft. {76 cm) 16/3 FEMALE CEE to MALE CEE
8120-1625* 8.0 ft. (2.4 m) 18/3 FEMALE CEE to MALE CEE
*USA OR NON-USA
8120-1405 21/2 ft. {76 cm) 18/3 FEMALE CEE to MALE NEMA (MOLDED)
8120-1348 7 1/2 fr, (2.2 m) 18/3 FEMALE CEE to MALE NEMA (MOLDED)
8120-1395 8.0 ft. (2.4.m) 18/3 FEMALE CEE to MALF NEMA (MOLDED)
8120-1407 15.0 ft. (4.5 m) 18/3 FEMALE CEE to MALE NEMA (MOLDED)
8120-1933 2 1/2 fr. (76 cm) 16/3 STRIPPED ENDS to MALE CEE
8120-1755 4.0 fr. (1.22 m) 18/3 STRIPPED ENDS to MALE CEE
8120-1934 4.0 fr. (1.22 m) 16/3 STRIPPED ENDS to MALE CEE
8120-1706 15.0 ft. (4.5 m) 14/3 STRIPPED ENDS to MALE NEMA (HARD WIRED)
8120-1935 12.0 ft. {3.6 m) 16/3 STRIPPED ENDS to MALE NEMA (HARD WIRED)
8120-1796 8.0 ft. {2.4 m) 18/3 FEMALE CEE to MALE NEMA (HARD WIRED)
8120-1931 8.0 ft. 24 m) 16/3 FEMALE CEE to MALE NEMA (HARD WIRED)
8120-1932 12.0 ft. (3.6 m) 16/3 FEMALE CEE to MALE NEMA {HARD WIRED)

NOTE: OTHER COUNTRIES SUCH AS CANADA, JAPAN (100 or 200 VOLTS),
MEXICO, PHILIPPINES, AND TAIWAN MAY USE SOME OF THE ABOVE SETS.
CONSULT YOUR NEAREST HP SALES OFFICE.

1-28.

Figure 1-5. AC Power Cord Sets (USA)

POWER SUPPLY CHECK

Verify the tolerances of the various power supply voltages
and the setting of the power fail threshold as described in
the following paragraphs.

1-29.

HP 2105A/2108A POWER SUPPLY ACCU-

RACY. Energize the digital voltmmeter and allow suffi-
cient warmup to reach its rated accuracy. Plug the proces-

sor power cord into the power outlet and proceed as follows:

a. Loosen the two quarter-turn fasteners on operator
panel and lower it to the access position. Remove mem-
ory PCA cage cover.

1-8

Hazardous voltages are exposed
when the front power supply shield is

removed.

Remove the three screws and lockwashers securing
front power supply shield to processor mainframe.

Disconnect key-operated switch assembly cable from
lower power supply PCA connector and remove front
power supply shield. Reconnect key-operated switch

assembly cable.

On processor rear panel, set ~ LINE switch to ON.
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EAST AND WEST EUROPE, SAUDI ARABIA,
UNITED ARAB REPUBLIC

LIGHT BLUE (N)T’.
GREEN/YELLOW (E)—=—e=()

BROWN (L)w

MALE SCHUKO FEMALE CEE

] l(:m— :(L) BROWN
| 0 | ==& GReen/vELLOW

I - Co=e—(N) LIGHT BLUE

[—
=_/
| 8120-1689 (2.0 m)

8120-1692 (2.0 m; FEMALE END IS RIGHT ANGLE)

8120-1690 (4.5 m)

AUSTRALIA, NEW ZEALAND

FEMALE CEE
LIGHT BLUE OR BLACK (N)T’\ — e—I(L) LIGHT BROWN OR RED
GREEN/YELLOW (E)— o ——] 3 =>-=—I(E) GREEN/YELLOW
LIGHT BROWN OR RED (L)L_,_’ — -==— (N} LIGHT BLUE OR BLACK
8120-1369 (2.2 m)
8120-0696 (2.2 m; FEMALE END IS RIGHT ANGLE)
GREAT BRITAIN, CYPRUS, NIGERIA,
RHODESIA, SINGAPORE
FEMALE CEE
/” B
LIGHT BLUE (N) ' : wa— (L) LIGHT BROWN
GREEN/YELLOW (E)—I—-] — | S4—(E) GREEN/YELLOW
|
LIGHT BROWN <u\ SS=a—(N) LIGHT BLUE
l :‘= 8120-1351 (2.2m)
8120-1703 (2.2 m; FEMALE END IS RIGHT ANGLE)

NOTE: OTHER COUNTRIES USE MORE THAN ONE OF THE ABOVE
POWER CORD CONFIGURATIONS. FOR CORRECT POWER CORD
SET iN YOUR AREA, CONSULT YOUR NEAREST HP SALES OFFICE.

Figure 1-6. AC Power Cord Sets (Non-USA)

e. On operator panel, rotate key-operated switch to R Note: If one or more power supplies are out of
(reset) and then to OPERATE. tolerance, notify the nearest Hewlett-
Packard Sales and Service Office. A list of
f. Connect positive lead of digital voltmmeter to J8-5 Sales and Service Offices is provided at
(+5V test point) and connect common lead to J8-2 the rear of this manual.
(common test point). (See figure 1-7.)
1-30. HP 2112A POWER SUPPLY ACCURACY.

Energize the digital voltmeter and allow sufficient warmup
to reach its rated accuracy. Plug the processor power cord
into the power outlet and proceed as follows:

g. Adjust +5V ADJ potentiometer to obtain voltmeter
indication of +5.00 =0.05 volts.

h. Check tolerances of the remaining supplies; test points a.

Loosen the four quai'ter turn fasteners on operator
and tolerances are listed in table 1-5.

panel and lower it to the access position. Remove mem-
ory PCA cage cover.

Set key-operated switch to STANDBY and set ~ LINE
switch to OFF,

Disconnect voltmeter and key-operated switch assem-
bly cable. Replace front power supply shield and re-
connect key-operated switch assembly cable.

Replace memory PCA cage cover.

Replace operator panel assembly and tighten the two
quarter-turn screws.

Hazardous voltages are exposed
when the front power supply shield is
removed.

Remove the three screws and lockwashers securing
front power supply shield to processor mainframe. Re-
move the one screw and lockwasher attaching shield to
battery PCA guide.

19
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LOWER POWER SUPPLY
PCA A3A1

+5V ADJ Jg8-10

BATTERY OUTPUT PCA
(PART OF POWER FAIL
RECOVERY SYSTEM)

1-10

Figure 1-7. HP 2105A/HP 2108A Processor Power Supply Field Adjustment and Test Points

Disconnect key-operated switch assembly cable from
lower power supply PCA connector and remove front
power supply shield. Reconnect key-operated switch
assembly cable.

On processor rear panel, set ~ LINE switch to on.

On operator panel, rotate key-operated switch to R
(reset) and then to OPERATE.

Connect positive lead of digital voltmeter to J6-5 (+5V
test point) and connect common lead to J6-2 (common
test point). (See figure 1-8.)

Adjust +5V ADJ potentiometer to obtain voltmeter
indication of +5.00 =0.05 volts.’

Connect positive lead of digital voltmeter to J6-6
(+5VM test point). Adjust +5VM ADJ potentiometer
to obtain voltmeter indication of +5.00 +0.05 volts.

Check tolerances or remaining supplies; test points
and tolerances are listed in table 1-6.

Set key-operated switch to STANDBY and set ~ LINE
switch to OFF.

Disconnect voltmeter and key-operated switch assem-
bly. Replace front power supply shield and reconnect

key-operated switch assembly cable.

Replace memory PCA cage cover.

m. Replace operator panel assembly and tighten the four
quarter-turn screws.

Note: If one or more power supplies are out of

tolerance, notify the nearest Hewlett-

Packard Sales and Service Office. A list of

Sales and Service Offices is provided at

the rear of this manual.

1-31. POWER-UP THRESHOLD. The processor is
shipped with the power-up threshold set at the lower limit
of the mains voltage configuration. That is, if the processor
is configured for 110-volt operation, the power-up threshold
is set at 88 volts rms; if the processor is configured for
220-volt operation, the power-up threshold is set at 176
volts rms. If one or more peripheral devices in the computer
system will not operate properly when the mains voltage
drops below say 100 volts rms (standard) or 200 volts rms
(option 015), it may be necessary to raise the power-up
threshold to this level. Verify and, if desired, re-adjust the
power-up threshold as follows:

WARNING

Hazardous voltages are exposed
when the top cover isremoved and ac
power is applied.
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+5VM ADJ +5V ADJ

J6-10

Figure 1-8. HP 2112A Processor Power Supply Field Adjustments and Test Points

Loosen the screw in the rear center fold of the top cover.
Slide top cover rearward approximately 6 inches (15
centimeters) to access the power-up threshold poten-
tiometer. (See detail A in figure 3-1, 3-2, or 3-3 as
appropriate.)

Energize ac voltmeter and allow sufficient warmup to
reach its rated accuracy.

Connect ac voltmeter leads across autotransformer
output. Plug autotransformer power cord into power
outlet and set its output to approximately 110 volts
rms (standard) or 220 volts rms (option 015).

Plug processor power cord into autotransformer power
output receptacle. Set processor ~LINE switch to ON
and rotate key-operated switch to R (reset) and then
to OPERATE.

Slowly reduce autotransformer output until all
operator panel indicators extinguish, indicating that
the processor has switched automatically to the
standby mode. The voltmeter should indicate 75 +5
volts rms (standard) or 150 +10 volts rms (option
015).

f.

Note:

If a power fail recovery system is installed, omit this
step. If a power fail recovery system is not installed:

(1) Set autotransformer output to 85 +0.1 volts rms
(standard) or 170 +0.2 volts rms (option 015). Ro-
tate key-operated switch to R (reset) and then to
OPERATE. Operator panel indicators should re-
main extinguished.

(2) Set autotransformer output to 87 +0.1 volts rms
(standard) or 174 0.2 volts rms (option 015). Ro-
tate key-operated switch to R (reset) and then to
OPERATE. Operator panel indicators should
light. Proceed with step h.

There is up to a 1-second delay from the
time that the upper threshold is detected
until the operator panel indicators light.
Perform the following step very carefully.

Slowly increase autotransformer output until the
operator panel indicators light. The voltmeter should
indicate 87 +0.5 volts rms (standard) or 174 £1.0 volts
rms (option 015).

111
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Table 1-5. HP 2105A/2108 A Processor Power

Supply Tolerances
SUPPLY TEST POINT* TOLERANCE
-12v J8-1 +0.6V
Common Jg-2 —
+12V J8-3 +0.6V
-2V J8-4 +0.1V
+5V J8-5 +0.25V
+5V(M) J8-6 +0.25V
V+(BAT) J8-7 —
PWU J8-8 —
(12v(M) J8-9 0.6V
—-12V(M) J8-10 +0.6V

*J8 is mounted on lower power supply PCA.

Table 1-6. HP 2112A Processor Power Supply

Voltage Tolerances

SUPPLY TEST POINT* TOLERANCE
PUUP J6-1 —
Common J6-2 —
+28Vi J6-3 +2.8V
_oy J6-4 +0.1V
+5V J6-6 +0.25V
+5VM J6-7 +0.25V
-12VvI/O J6-8 +0.6V
+12VM J6-9 +0.6V
—-12VM J6-10 +0.6V

*J6 is mounted on lower power supply PCA.

$+28V is present if jumper is installed on upper

power supply PCA.

1-12
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h. Ifthe upper threshold is not within tolerance, or if it is
desired to adjust both thresholds to a higher voltage,
continue with step i. Otherwise, disconnect the test
setup and continue with the installation.

i. Reduce autotransformer output until operator panel
indicators extinguish. Set power-up threshold poten-
tiometer fully clockwise.

j- Set autotransformer output to the desired upper
threshold. Adjust power-up threshold potentiometer
slowly counterclockwise until operator panel indi-
cators light.

k. Slowly decrease autotransformer output until operator
panel indicators extinguish. The ac voltmeter should
indicate 10 to 20 volts lower than the desired upper
threshold.

After verifying that the power-up threshold has been prop-
erly adjusted, disconnect the test setup, set the ~ LINE
switch to OFF, and close the top panel.

Note: The difference between the upper and
lower thresholds varies with the con.pu-
ter configuration. A more heavily loaded
computer configuration will change to
standby at a higher line voltage than a
less heavily loaded configuration, even
though both configurations change from
standby to operate at the same line vol-
tage.

1-32. INTERFACE CABLING

Cable requirements to interconnect interface PCA’s and
associated peripherals are specified in the appropriate in-
terface kit or subsystem documentation. After all interface
cables have been assembled, set the key-operated switch to
STANDBY and remove the input/output PCA cage cover.
Install the hooded connector of each cable onto the edge
connector of the interface PCA’s. Connect the opposite end
of each cable to the appropriate peripheral device, replace
the I/O PCA cage cover, and connect the battery cable(s), if
present, to the BAT. INPUT connector(s). Set the key-
operated switch to OPERATE and, if a power fail recovery
system is installed, set the BATTERY switch to ON.

Note: Batteries are completely discharged be-
fore shipment. Upon initial application
of charging voltage or after a prolonged-
power failure, the POWER FAIL/
BATTERY indicator will flash on and off
for approximately 16 hours until the bat-
tery is known to contain a sufficient
charge to sustain memory.
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1-33. PERFORMANCE VERIFICATION
CHECK

Verify the system installation and operation by running
the diagnostic program as described in the Long Diagnostic
Q-J‘,...A..nn A v aim | B 0A3on_onnn1 ML A £Allncerinee
i CI ErciLe LViwituiy, ycu. U LIV, 4TUJUTJIUUVUL. 111IT l.Ul.lUVVllls

hardware is required for the diagnostic:
a. An HP 21MX with at least 4K of memory.

b. A paper tape reader.

1-34. CLAIMS PROCEDURE

If the shipment is incomplete or if the equipment is dam-
aged or fails to meet specifications, notify the nearest
Hewlett-Packard Sales and Service Office. If damage oc-
curred in transit, notify the carrier also. Hewlett-Packard
will arrange for replacement or repair without waiting for
settlement of claims against the carrier. In the event of
damage in transit, retain the packing carton and packag-
ing materials for inspection.

1-35. REPACKAGING FOR SHIPMENT

CAUTION

When shipping an HP 21MX with a
power fail recovery system installed, the
following procedure must be follows:

a. The Battery box cover must be sec-
urely fastened to the processor.

b. The battery must be discharged before
shipment. This can best be accomp-
lished by disconnecting the power
cord, setting the BATTERY switch to
ON, and allowing the battery to dis-
charge into memory for approximately
3 hours.

c. After the battery is discharged, dis-
connect the battery cable(s) from the
BAT. INPUT connector(s) and place
protective sleeving or masking tape
over the battery leads.

Installation

d. Place protective sleeving or masking
tape over the BAT. INPUT
connector(s).

e. Secure the battery PCA(s) in place
with either a foam plastic shipping
block or with masking tape.

When shipping a power fail recovery sys-
tem that is not installed in the processor,
follow steps b and ¢ above.

1-36. SHIPMENT USING ORIGINAL

PACKAGING

The same containers and materials used in factory pack-
aging can be used for reshipment of the processor. Alterna-
tively, containers and packing materials may be obtained
from Hewlett-Packard Sales and Service Offices. If the
processor is being sent to the factory for servicing, attach a
tag to the processor specifying the type of service required
together with the processor model number and full serial
number. Mark the container “FRAGILE” to ensure careful
handling. In any subsequent correspondence, refer to the
processor by model number and full serial number.

1-37. SHIPMENT USING NEW
PACKAGING

The following instructions should be used as a guide when
packaging the processor with commercially available mat-
erals:

a. Wrap processor in heavy paper or sheet plastic. If ship-
ping the processor back to the factory, first attach a tag
to the processor with the return address and indicating
the type of service required. Include the processor
model number and full serial number.

b. Use a strong shipping container. A double-wall carton
constructed of 350-pound test material is adequate.

c. Use sufficient shock-absorbing material on all sides of
the processor to provide a firm cushion and to prevent
movement inside the container. Use particular care to
protect the processor corners and front and rear panels.

d. Seal the shipping container securely and mark it
“FRAGILE”.

e. In any subsequent correspondence with the factory,

refer to the processor by model number and full serial
number.

1-13



SERVICE

This section includes preventive maintenance; a troub-
leshooting flowchart for isolating malfunctions to the sub-
assembly level; procedures for removing and replacing the
various computer subassemblies; and a listing of the back-
plane signal sources and destinations, signal mnemonics,
and mnemonic definitions. Also included are an
input/output timing diagram, a simplified block diagram,
and a power distribution diagram.

2-1. PREVENTIVE MAINTENANCE

The preventive maintenance outlined in table 2-1 should be
performed on a bimonthly basis.

Table 2-1. Preventive Maintenance

1. Clean equipment exterior.

2. Using digital voltmeter (table 1-4), check power
supply voltages as specified in paragraph 1-29
(2105/2108) or paragraph 1-30 (2112).

3. Check fans for proper operation.

4. Check operation of all front panel switches and
indicators.

5. Perform verification check a specified in parag-
raph 1-33.

2-2. TROUBLESHOOTING

Computer malfunctions can be isolated to the subassembly
level by performing in sequence the procedure presented in
figure 2-1. When a malfunction is encountered, replace the
first suspect subassembly and repeat that portion of the
procedure where the malfunction occurred. (Subassembly
removal and replacement procedures are given in following
paragraphs.) If the malfunction persists, reinstall the orig-
inal subassembly, replace the next suspect subassembly,
and again repeat the procedure. After the malfunction is
cleared, contact the nearest Hewlett-Packard Sales and
Service Office for instructions regarding shipment of the
defective subassembly.

2-3. SUBASSEMBLY REMOVAL AND
REPLACEMENT

Hazardous voltages are present in-
side the processor mainframe. Use
extreme care when working around
the power supply area. Heed all
WARNING — HAZARDOUS VOL-
TAGE labels.

The following paragraphs, which describe procedures for
removing and replacing the various processor and memory
system subassemblies shown in figures 3-1, 3-2, and 3-3,
assume that the processor is installed as a freestanding
device. If the processor is rack mounted, read the entire
subassembly removal procedure and refer to figures 3-1,
3-2, or 3-3 as appropriate. When it is obvious that the
procedure cannot be performed with the processor in the
rack, proceed as follows:

a. Ontherearpanel,set BATTERY and ~ LINE switches
of OFF; disconnect power cord.

b. Disconnect all I/O cables, including the I/O extender
cable if present.

c.  Remove processor from rack.

24. TOP, SIDE, AND BOTTOM COVERS

Hazardous voltages are exposed
when the covers are removed and ac
power applied.

2-5. REMOVAL. Remove the top, side, and bottom
cover as follows:

a. Loosen screw located in rear fold of top cover. Slide top
cover toward rear and remove.

b. Remove chassisslide(s), if present. On HP 2105A or HP
2108A, loosen screw in rear fold of side cover; slide
cover toward rear and remove. On HP 2112A, remove
the two screws and washers from center of side cover;
slide cover toward rear and remove.

c.  Remove all I/O cables, including I/O extender cable if
present. Loosen screw located in rear fold of bottom
cover and slide cover toward rear and remove.

2-1
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2-6. REPLACEMENT. Replace covers in the reverse
order of the removal procedure.

2.7, CONTROL STORE ROM PCA’S

2-8. REMOVAL. Set the ~LINE and BATTERY
switches to OFF, remove the bottom cover, and proceed as
follows:

a. Remove the threé screws and lockwashers securing
ROM PCA 3 to CPU PCA. Carefully disconnect ROM
PCA 3 from ROMPCA 2 and remove.

b. Remove the three screws and lockwashers securing
ROM PCA 2 to CPU PCA. Carefully disconnect ROM
PCA 2 from ROM PCA 1 and remove.

c. Disconnect ROM connector assembly fromn ROMPCA 1
and CPU PCA. Remove the three screws and lock-
washers securing ROM PCA 1 to CPU PCA and re-
move.

2-9. REPLACEMENT. Replace control store ROM
PCA'’s in reverse order of the removal procedure.

2-10. CENTRAL PROCESSOR UNIT PCA

2-11. REMOVAL. Set the ~LINE and BATTERY
switches to OFF, remove the bottom cover, and proceed as
follows:

a. Disconnect operator panel cable assembly from CPU
PCA front edge connector; remove control store ROM
PCA’s.

b. Remove the 12 screws and lockwashers securing CPU
PCA to bottom of processor mainframe.

¢. Remove the three nuts and six washers from power
terminals located in center of CPU PCA. (See figure
2-2)

d. Carefully disengage CPU PCA from memory and I/O
backplanes.

2-12. REPLACEMENT. Install CPU PCA in the pro-
cessor mainframe as follows:

a. Carefully insert power terminals in center of CPU
PCA as shown in figure 2-2. Secure power terminals to
CPU PCA with the three nuts and six washers.

b. Position CPU PCA with receptacles A1XA4 and
A1XA5 in contact with I/O backplane and memory
backplane connectors.

¢. Press inward on back of A1XA4 and A1XA5 to seat
backplanes fully into CPU PCA receptacles.

d. Replace the 12 screws and lockwashers securing CPU
PCA to bottom of processor mainframe.

21MX

CROSSOVER PCA

W-BLK-RED BLK

C —1
é-zv é+sv éGND
} a— 3
/ e/ —
CPU PCA X xy oxe)

Figure 2-2. CPU Power Connections

e. Replace the control store ROM PCA’s and connect
operator panel cable assembly to CPU PCA front edge
connector. Replace bottom cover.

f. Set ~ LINE and BATTERY switches to ON.

2-13. OPTIONAL LOADER ROM’S

Optional loader ROM’s, if installed, are mounted in 16-pin
IC sockets on the component side of the CPU PCA. (See
figure 2-3.) Therefore, the CPU PCA must be removed from
the processor mainframe when removing or install-
ing the optional loaders.

2-14. OPERATOR PANEL PCA

2-15. REMOVAL. Set the key-operated switch to
STANDBY and remove the operator panel PCA as follows:

a. Loosen quarter-turn fasteners on operator panel and
lower it to the access position.

b. Disconnect operator panel cable assembly from CPU
PCA front edge connector.

c. Remove thefour screws and lockwashers from operator
panel PCA cover; remove operator panel PCA cover.
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( START )

Set ~ LINE and BATTERY
swiiches to ON. Rotate key
switch to R (Reset) and then

to OPERATE.

No

One or more
operator panel

indicators
on

No Fans
running Press PRESET.
?
Yes 1
Check F1 on rear panel. If fuse Perform Power Supply :’:I*:gck
is blown, replace fuse with same Perform P Supply Check as specified in Section 1.

rating as specified on rear panel
label. If fuse blows again,
replace power supply. If fuse is

good, check mains voltage input.

as specified in Section 1.

No Voltages

in tolerances
?

voltages within tolerance,
continue with troubleshooting.
If voltages absent or out of
tolerance, replace power supply.

Verify the proper operation of
operator panel rocker switches
and indicators. (See 21MX
Operator’s Manual.)

Perform Power Supply
Accuracy Check as specified
in Section 1. If voltage absent
or still out of tolerance,
replace power supply.

Check Operator Panel PCA
connections to CPU. Check
key switch connections to
power supply.

7021-2B

Switches
and indicators
OK

If the Power Fail Recovery
System is installed, the POWER
FAIL/BATTERY indicator
may flash on and off for ~ 7
minutes until the battery is
known to contain an adequate
charge to sustain memory.

Note: If battery is com-
pletely discharged, aliow up
to 16 hours for recharge.

1. Replace switch contacts
2. Replace Operator Panel PCA

Run Memory Reference Test OK
Instruction Diagnostic. ?
Yes
Run Alter/Skip Instruction
Diagnostic.
Yes
Run Shift/Rotate Instruction
Diagnostic.
Yes

Run Memory Diagnostic.

Load initial binary loader
(IBL)}, {See 21MX Operator’s
Manual.)

Load OK

Yes

Run Extended Arithmetic
Unit (EAU) Instruction
Diagnostic.

(i.e., OVERFLOW
is clear)

1. Check Memory Cable

2. Check IBL Switch

3. Replace Operator Panel PCA
4. Replace ROM PCA 1

5. Replace CPU PCA

Yes
Run Memory Protect
Diagnostic.

Yes
Run Floating Point Diagnostic.

Yes

No

No

Replace the following sub- ; mamcrv (‘“;lcntr;.:!!e.'
assemblies one at a time. 3 Rce’mory odule
Reg'eat <j|ifagn0§tic after eaChEd 3 Mer'ro‘:yc;B\alzkplane
until matfunction is corrected. 5. CPU PCA
Same as above. ] 1. ROMPCA 1
2. CPUPCA
1. ROMPCA 1
Same as above. 2. CPU PCA
;. Memory Controller
n 2. Memory Module
Same as above. 3. Memory Backplane
4. CPUPCA
Load and configure
Diagnostic Configurator,
part no, 24296-60001.
Replace the following sub-
assemblies one at a time. al 1- ROMPCA 1
Repeat diagnostic after each 2. CPUPCA
until malfunction is corrected.
1. Memory Protect PCA
2. Memory Backplane
Same as above. 3. 1/0 Backplane
4. CPUPCA
5. Memory Controlier
a] 1- ROMPCA 1
Same as above. Pl > cpu PCA

*HP



Run iiemory Reference
Instruction Diagnostic.

Replace the following sub-
assemblies one at a time.
Repeat diagnostic after each

until malfunction is corrected.

GSAWN

Memory Controller
Memory Module
ROMPCA 1
Memory Backplane
CPU PCA

If the Power Fail Rec
- System is installed, the POWER
FAIL/BATTERY indicator
— — — —-1 may flash on and off for ~ 7
minutes until the battery is
—_— known to contain an adequate
charge to sustain mempry.
Note: If battery is com-
a. pletely discharged, allow up
to 16 hours for recharge.
ly.
of
=]
Ne 1. Replace switch contacts
P 2 Replace Operator Panel PCA
s
Yes
A

Run Alter/Skip Instruction No Same as above. 1. ROMPCA 1
Diagnostic. 2. CPUPCA
Yes
Run Shift/Rotate Instruction No 1. ROMPCA 1
Diagnostic. Same as above, 2. CPUPCA
Yes
;. Memory &omroller
. . . Memory Module
Run Memory Diagnostic. Same as above. 3. Memory Backplane
4, CPUPCA
Load and configure
Diagnostic Configurator,
part no. 24296-60001.
. . Replace the following sub-
Run Extended Arithmetic No assemblies one at a time. 1. ROM PCA 1
Unit (EAU) Instruction " 8
Di ) Repeat diagnostic after each 2. CPUPCA
agnostic. . Lo
until malfunction is corrected.
Yes
1. Memory Protect PCA
2. Memory Backplane
Run Memory Protect No Same as above. 3. 1/0 Backplane
Diagnostic. 4. CPUPCA
5. Memory Centroller
Yes
N . . . No 1. ROMPCA 1
Run Floating Point Diagnostic. Same as above. 2. CPU PCA
Yes

)

*HP 12976A Dynamic
Mapping System

Run Extended Instruction » Test OK
Group (EIG) Diagnostic. ?
Yes
Run Input/Output (i/0) »
Instruction Diagnostic.
Yes
Run Dual-Channel Port
Controller {DCPC) Diagnostic.
Yes
Run Power Fail/Auto Restart
Diagnostic. |f Power Fail
Recovery System not installed,
do not test by removing mains
voltage input.
Yes
Run Memory Parity
Diagnostic.
Yes
Y
% | Run WCS Diagnostic.
Yes
Run Memory Expansion
Module Diagnostic, manual Tes‘?OK
part no. 12929-90003. !
Yes
Lad

No

No

No

No

No

No

No

Service

Repiace the foilowing sub-
assemblies one at a time.
Repeat diagnostic after each
until malfunction is corrected.

ROM PCA 1
. CPU

AN =

Same as above.

1/0 Backplane
Crossover PCA

. Memory Backplane
ROM PCA 1

CPU PCA

BN~

Same as above.

A 4

OBWN =

. DCPC PCA

. Memory Backplane
. Crossover PCA

. 1/0 Backplane

. DCPC Cable

Same as above.

ARS/ARS Switch
Battery PCA’s
Battery

Power Supply
Crossover PCA
CPU PCA

PPN

Same as above.

1. Memory Module
. Memory Protect PCA
. CPU PCA

wWN

Same as above.

WCS cable
. WCS board

N

Same as above.

. Memory Expansion Module
Memory Protect PCA

ROM Control Store Assy,
part no. 5060-8380.

W

Processor and Memory
System are normal.

Note: All diagnostics except for

Memory Expansion Module
are described in the Long
Diagnostic Reference Manual,
part no. 24390-90001.

Figure 2-1. Troubleshooting Flowchart
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d. Remove the eight screws and lockwashers securing
operator panel PCA to operator panel; remove operator
panel PCA.

OPTION LOADER ROM SOCKETS

1
" NO.3 NO.2 NO.1 '

s [ v § [0
BN EERERI
T

us2
J
ug92

U112i U113 ( [U114< [ U115 ; I U116

L~
n
8
LA~

IIE

L

Figure 2-3. Optional Loader ROM Sockets

2-16. ROCKER SWITCH CONTACTS. Defective
rocker switch contacts on the operator panel PCA are re-
placed as follows:

a. Grasp rocker switch assembly and pull straight out
from operator panel PCA.

b. Separate defective spring contacts from rocker switch
assembly.

c. DPosition replacement spring contacts onto operator
panel PCA.

d. Place rocker switch assembly over spring contacts;
press inward on rocker switch assembly until it snaps
into place.

2-17. REPILLACEMENT. Install the operator panel
PCA as follows:

a. Carefully place front panel PCA into position and re-
place the eight screws and lockwashers.

b. Place operator panel PCA cover over operator panel
PCA and secure in place with the four screws and
lockwashers.

c¢. Connect operator panel cable assembly to CPU PCA
front edge connector.

d. Replace operator panel and secure in place by tighten-
ing quarter-turn fasteners.

e. Set key-operated switch to OPERATE.

Service

2-18. MEMORY CAGE PCA’S

2-19. REMOVAL. Remove the printed-circuit as-
semblies (PCA’s) from the memory cage as follows:

a. Set ~ LINE and BATTERY switches to OFF. Loosen
quarter-turn fasteners on operator panel and lower it
to the access position.

b. Remove the two memory PCA cage cover retaining
screws and lockwashers; remove memory PCA cage
cover.

¢. Disconnect cable assembly from front edge connector.
(The memory protect PCA does not have a front edge
connector.) If removing the DCPC, do not disconnect
the cable assembly from the crossover PCA; if remov-

- ing the memory controller or memory module, discon-
nect the cable assembly from all PCA’s.

d. Remove PCA by pulling outward on extractor levers.

2-20. REPLACEMENT. Replace memory cage
PCA’s in the reverse order of the removal procedure. When
installing a replacement memory module, be sure to con-
figure the memory module address jumpers correctly. Fig-
ures 2-4 through 2-6 illustrate the jumper requirements for
the HP 2102A 4K, 8K, and 16K memory modules.

2-21. I/O INTERFACE PCA’S

2-22, REMOVAL. Remove an I/0 interface PCA from
the I/O PCA cage as follows:

a. Set key-operated switch to STANDBY. Do not set ~
LINE switch to OFF unless this procedure is used in
conjunction with the procedure to remove the I/O
backplane. (Refer to paragraph 2-27.)

b. If power fail recovery system is installed, set BAT-
TERY switch to OFF and disconnect battery cable(s)
from BAT. INPUT connector(s).

c¢. Remove I/O PCA cage cover and loosen the screw(s)
securing I/O PCA retainer. Slide retainer to the right.

d. Remove I/O cable connector hood from I/O interface
PCA.RemoveI/O interface PCA by pulling outward on
the PCA extractor levers.

2-23. REPLACEMENT. Replace I/0 interface PCA in
reverse order of the removal procedure. Be sure toconfigure
the I/O interface PCA jumpers (if used) if a replacement
PCA is being installed.

2-24. CROSSOVER PCA

2-25. REMOVAL. Remove the crossover PCA from the
processor mainframe as follows:

a. Set ~LINE and BATTERY switches to OFF.
2-5
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ASSY 5060-8369 P1
J1 |
—
=
=
— [ore ¢
=
= ¥
I JUMPER W3 IN
[ [ [
52 | XW1 JUMPERS
=
— Jumper IN = logic 0
— Jumper OUT = logic 1
=
=
—
=
1
XW1 JUMPERS
MEMORY
MODULE w3 A BY) | ceh | p@d| @ | FY | G2° | HE@5
0 IN IN IN IN IN IN IN
1 ouT IN IN IN IN IN IN
2 IN ouT IN IN IN IN IN
3 ouT ouT IN IN IN IN IN
4 IN IN ouT IN IN IN IN
5 ouT IN ouT IN IN IN IN
6 P z IN ouT ouT IN IN IN IN
7 g g ouT ouT ouT IN IN IN IN
8 < < IN IN IN ouT IN IN IN
9 = = ouT IN IN ouT IN IN IN
10 < < IN ouTt IN ouT IN IN IN
11 ouT ouT IN ouT IN IN IN
12 IN IN ouT ouT IN IN IN
13 ouT IN ouT ouT IN IN IN
14 IN ouT ouT ouT IN IN IN
15 ouT ouT ouT ouT IN IN IN
16 IN IN IN IN ouT IN IN
Note:  This 4K module must be assigned the highest used memory module number regardless of the memory
configuration. Only one 4K module allowed per configuration.

2-6

Figure 2-4. HP 2102A 4K Memory Module Address Jumpers
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ASSY 5060-8359 P1
J1 |
E BIT1 BIT1
=
=
=
=
psememe L ]
=, sumpPER waouT e ¢
BIT?7 BIT?7
o [ e [ S s
i
E= Jumper IN = logic 0
E Jumper OUT = logic 1
—
=
—
=
UPPE‘I;( 4K LOWEYR 4K
XW1 JUMPERS
MEMORY
MODULE w3 A B2Y) | ceh | p@® | E@®) | F2Y | 62D | W29
0 IN IN IN IN IN IN IN
1 ouT IN IN IN IN IN IN
2 IN ouT IN IN IN IN IN
3 ouT ouT IN IN IN IN IN
4 IN IN ouT IN IN IN IN
5 _ ouT IN ouT IN IN IN IN
6 > o IN ouT ouT IN IN IN IN
7 ° g ouT out ouT IN IN IN IN
8 ; - IN IN IN ouT IN IN IN
9 = Z ouT IN IN ouT IN IN IN
10 < a IN ouT IN ouT IN IN IN
1 ouT ouT IN ouT IN IN IN
12 IN' IN ouT ouT IN IN IN
13 ouT IN ouT ouT IN IN IN
14 IN ouT ouT ouT IN IN IN
15 ouT ouT ouT ouT IN IN IN
16 IN IN IN IN ouT IN IN

Figure 2-5. HP 2102A 8K Memory Module Address Jumpers
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TV

ASSY 5061-1332

XW1 JUMPERS

Jumper IN = logic 0
Jumper OUT = logic 1

e
AMHIHIIHIEIHIHIBIBIRIBIRIRIEIEE 15t 4K
g @ o @ @ ] @ @ o o @ o @ o @ @ @
LAY LN Ld N Al ind iNd Ll Ll td Ll Ld Ld LA Ld Ldd L
J2 A A A arararar i rrarirrir
— SULEULEEIE e E e tletteteltetztietlellellz 2nd 4K
——— g S = @ @ @ o o @ @ ) @ @ @ @ @ =)
— L~J LAJ LAd LA L~d L] LAl LA LA LA LA LA LAd L] LAd LAl LA
— LA LAl L] Lad nd LAl Ld LAl LAad LA Lad LAd LAad LAl LAl Ld LA
pres— T rrer—errmDmO e rrrTerrTrrT T rr OO DD I
— {5l E s s s BB BB G555 ath ax
LA L LA L] LA LAl LAl LAl LA LAl Lad LA LA LA LAl LA B
N
XW1 JUMPERS
MEMORY
MODULE A (20) B (2") c (23 D (23) E 2% F (25) G
0 IN IN IN IN IN IN
1 ouT IN IN IN IN IN
2 IN ouT IN IN IN IN
3 ouT ouT IN IN IN IN
4 IN IN ouT IN IN IN
5 ouT IN ouT IN IN IN -
6 IN ouT ouT IN IN IN 3
7 ouT ouT ouT IN IN IN Py
8 IN IN IN ouT IN IN Y
9 ouT IN IN ouT IN IN =
10 IN ouT IN ouT IN IN <
11 ouT ouT IN ouT IN IN
12 IN IN ouT ouT IN IN
13 ouT IN ouT ouT IN IN
14 IN ouT ouT ouT IN IN
15 ouT ouT ouT ouT IN IN
16 IN IN IN IN ouT IN

Note: The 16K modules must be assigned the low order memory module numbers (0, 1, 2, etc.).

2-8

Figure 2-6. HP 2102A 16K Memory Module Address Jumpers
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b. Remove processor top cover and disconnect DCPC
cable assembly (if used) from edge connector J1. (See
figure 2-7.) Disconnect power supply cable assembly
from edge connector J2.

¢. Each wire connected to TB1is terminated with a spade

lug. Loosen the 12 screws on TB1 and disconnect each

wire.

d. Remove the four screws and lockwashers securing
crossover PCA to PCA cage covers.

e. Carefully lift crossover PCA to free it from backplane
edge connectors.

2-26. REPLACEMENT. Install the crossover PCA as
follows:

a. Position crossover PCA with receptacles A6XA4 and
A6XA5 in contact with I/O and memory backplane
connectors.

b. Press inward on back of A6XA4 and A6XA5 to seat
backplanes fully into crossover PCA receptacles. Sec-
ure crossover PCA and PCA cage covers using the four
screws and lockwashers.

c. Slide spade lug of each wire under washer of approp-
riate connection point on terminal block and tighten
SCrew.

d. Connect DCHC cable assembly (if used) to edge con-
nector J1. Connect power supply cable assembly to J2.

e. Replace processor top cover and set ~LINE and BAT-
TERY switches to ON.

2-27. MEMORY AND IO BACKPLANES

2-28. REMOVAL. Remove the memory and I/0 back-
planes from the processor mainframe as follows:

a. Set ~LINE and BATTERY switches to OFF.

b. Remove top cover and disconnect DCPC cable assem-
bly (if used) from crossover PCA edge connector J1.

c¢. Withdraw all memory PCA’s approximately 2 inches
(5 centimeters) to clear rear connectors from memory
backplane receptacles.

d. Withdraw all I/O interface PCA’s approximately 2 in-
~ ches (5 centimeters) to clear rear connectors from I/O
backplane receptqacles.

e. Remove the four screws and lockwashers securing
crossover PCA to PCA cage covers. Carefully lift cross
over PCA to free it from backplane edge connectors.

f.  Grasp memory backplane and lift up and out of mem-
ory PCA cage assembly.

Service

g. Grasp I/0 backplane and lift up and out of I/O PCA
cage assembly.

2-29. REPLACEMENT. Replace the memory and I/O

backplanes in reverse order of the removal procedure, Be
rananmnast NODPO aahla acaamhly (if11g0d) o ffan 11

sure to reconnect DCPC cable assemioLy (il UsehQ, ailer ai
PCA’s have been seated firmly into their mating recepta-
cles.

CAUTION

Note markings on backplanes to ensure
proper orientation. Improper orientation
can damage the processor.

2-30. POWER FAIL RECOVERY SYSTEM

FOR HP 2105A/2108A

2-31. BATTERY REMOVAL. Set the BATTERY
switch to OFF and disconnect the battery cable from the
BAT. INPUT connector. Remove the four screws and lock-
washers securing the cover to the battery housing. Remove
the battery assembly.

2-32. BATTERY PCA REMOVAL. Slide the proces-
sor top cover back to access the battery PCA’s. Grasp bat-
tery output PCA and pull upward out of the battery board
guides. Remove battery control I PCA and the battery con-
trol II PCA in the same manner as indicated for the battery
output PCA.

2-33. REPLACEMENT. Replace the battery and the
battery PCA’s in the reverse order of the removal proce-
dures.

2-34. POWER FAIL RECOVERY SYSTEM

FOR HP 2112A

2-35. BATTERY REMOVAL. Set the BATTERY
switch to OFF and disconnect the battery cables from the
BAT. INPUT connectors. Remove the eight screws and
lockwashers from the battery housing cover. Remove the
housing cover and battery assemblies.

2-36. BATTERY PCA REMOVAL. Slide the proces-
sor top cover back to access the battery PCA. Grasp battery
PCA and pull upward out of the battery PCA guide.

2-37. REPLACEMENT. Replace the batteries and the
battery PCA inthereverse order of the removal procedures.

2-38. POWER SUPPLY FOR HP 2105A/2108A

Hazardous voltages are present with
the ac power cord connected. Ensure
that ac power cord is disconnected
before proceeding.

29
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J2

CROSSOVER PCA A6
TOP VIEW

UPPER POWER SUPPLY PCA A3A2
TOP VIEW

— L

2 —— +5————— GND — 1 +6M -12 -I2M +12M  +12

ﬂﬂ@ﬂﬂﬂﬂ@@@,"’
|i ﬁﬁﬂ i|l|l| nil okl
\\\

Jt

L

81

Figure 2-7. Crossover PCA Power Connections

2-39. REMOVAL. Remove the top cover and the cross- f.

over PCA and proceed as follows:

a. Loosen the two quarter-turn screws and lower operator g

panel tothe access position. Remove memory PCA cage

cover.

h.

~ b. Remove the three screws and lockwashers securing
front power supply shield to processor mainframe. i.

¢. Disconnect key-operated switch assembly cable from
lower power supply PCA. ]

d. Remove I/0 PCA cage cover and loosen I/O PCA re-
tainer; slide retainer to the right. k.

e. Remove the four screws and lockwashers securing rear
panel to processor mainframe. 1.

2-10

Disconnect battery cable assembly from upper power
supply PCA.

Remove the eight long screws and lockwashers secur-
ing upper power supply PCA to processor mainframe.

Remove battery output PCA.

Remove the two screws and lockwashers securing
lower power supply PCA to processor mainframe.

Disconnect power supply cable assembly from cross-
over PCA.

Disconnect ac power cable assembly from ]ower power
supply PCA.

Lift power supply up and out of processor mainframe,
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2-40.

REPLACEMENT. Replace the power supply in

reverse order of the removal procedure.

241.

2-42,

POWER SUPPLY FOR HP 2112A

Hazardous voltages are present with
the ac power cord connected. Ensure
that ac power cord is disconnected
before proceeding.

REMOVAL. Remove the top cover and the cross

over PCA and proceed as follows:

a.

2-43.

Loosen the four quarter-turn screws and lower
operator panel to the access position. Remove memory
PCA cage cover.

Remove the three screws and lockwashers securing
front power supply shield to processor mainframe. Re-
move the one screw and lockwasher attaching shield to
battery PCA guide.

Remove front power supply shield and disconnect
key-operated switch assembly cable from lower power
supply PCA.

Remove I/O PCA cage cover and loosen I/O PCA re-
tainer; slide retainer to the right.

Remove the four screws and lockwashers securing rear
panel to processor mainframe.

Disconnect battery cable assembly from upper power
supply PCA.

Remove the six screws and lockwashers securing the
three power supply support brackets to right side of

processor.

Remove the eight long screws and lockwashers secur-
ing upper power supply PCA to processor mainframe.

Remove the two short screws and lockwashers secur-
ing lower power supply PCA to processor mainframe.

Disconnect power supply cable assembly from cross-
over PCA.

Disconnect power leads from upper fans.
Lift power supply up and out of processor mainframe.

Disconnect ac power cable assembly from lower power
supply PCA.

REPLACEMENT. Replace the power supply in

the reverse order of the removal procedure.

Service

2-44. VENTILATING FANS FOR HP
2105A/2108A
2-45. REMOVAL. Remove the processor top, bottom,

and right side covers and proceed as follows:

a. On the HP 2105A, unsolder the two power leads at
bottom of fan.

b. On the HP 2108A, disconnect the two power leads at
top of fan.

c. Onthe HP 2105A, remove the seven serews and lock-
washers securing top left side frame to processor main-
frame. Remove the seven screws and lockwashers sec-
uring bottom left side frame to processor mainframe.

d. Onthe HP 2108A, remove the 14 screws securing left
side frame to processor mainframe.

e. Remove the four self-tapping screws securing fan to
processor mainframe. Pull fan upward and out of the
mainframe.

2-46. REPLACEMENT. Replace the ventilating
fan(s) in reverse order of the removal procedure.

2-47. VENTILATING FANS FOR HP 2112A
2-48. REMOVAL. Remove processor top and right side
covers and proceed as follows:

a. Remove power supply assembly and power leads from
appropriate fan.

b. Remove the four self-tapping screws securing fan to
processor mainframe; remove fan.

2-49. REPLACEMENT. Replace the ventilating
fan(s) in reverse order of the removal procedure.

2-50. 110/220 VAC RECONFIGURATION

FOR HP 2105A/2108A

To reconfigure the HP 2105A or HP 2108A Processor to
operate from 220-volt mains instead of 110-volt mains (or
vice versa), refer to figure 2-10 and proceed as follows:

WARNING

Hazardous voltages are present in-
side the processor mainframe!! Be-
fore changing from 110V ac to 220V ac
configuration, or vice versa, set
~ LINE and battery switches to OFF
and disconnect the power cord!! Fail-
ure to observe this precaution can re-
sult in serious injury or death!!

2-11
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a. Set ~LINE and BATTERY switches to OFF and re-
move power cord.

b. Remove top cover of processor.

c. Remove the four mounting screws and lockwashers
that secure voltage distribution panel to processor
frame. (Two screws are located at the top of the panel
and two screws are located at the bottom of the panel.)

d. Carefully swing voltage distribution panel cutward to
expose terminal block TB1 and other components.

e. For 110V ac operation, connect a jumper wire between
the WHT-YEL-GRA and WHT-BLU-GRA lead wires
on terminal block. Connect one side of each fan to the
WHT-BRN-GRA lead wire on terminal block; connect
other side of each fan to the WHT-BLU-GRA lead wire
on terminal block. Replace fuse F1 with the type and
rating specified in table 3-1 (HP 2105A) or table 3-2
(HP 2108A).

f.  For 220V ac operation, remove jumper wire between
the WHT-YEL-GRA and WHT-BLU-GRA lead wires
on terminal block. Connect one fan across the WHT-
BRN-GRA and WHT-YEL-GRA lead wires; connect
other fan across the WHT-YEL-GRA and WHT-
BLU-GRA lead wires. Replace fuse F1 with the type
and rating specified in table 3-1 (HP 2105A) or table
3-2 (HP 2108A).

g. Position voltage distribution panel in place and secure
with the four mounting screws and lockwashers. Re-
place top cover of processor.

2-51. 110/220 VAC RECONFIGURATION

FOR HP 2112A

To reconfigure the HP 2112A Processor to operate from
220-volt mains instead of 110-volt mains (or vice versa),
refer to figure 2-11 and proceed as follows:

WARNING

Hazardous voltages are present in-
side the processor mainframe!! Be-
fore changing from 110V ac to 220V ac
configuration, or vice versa, set
~LINE and battery switches to OFF
and disconnect the power cord!! Fail-
ure to observe this precaution can re-
sult in serious injury or death!!

a. Set ~ LINE and BATTERY switches to OFF and re-
move power cord.

b. Remove top cover of processor.

¢. Remove the four mounting screws and lockwashers
that secure voltage distribution panel to processor
frame. (Two screws are located at the top of the panel
and two screws are located at the bottom of the panel.)

212
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d. Carefully swing voltage distribution panel outward to
expose terminal block TB1 and other components.

e. For 110V ac operation, disconnect WHT-BRN-GRA
lead wire from 5A LOAD terminal on circuit breaker
CB1; reconnect this lead wire to 8A LOAD terminal.
Disconnect WHT-YEL-GRA lead wire and the four fan
lead wires from center terminal (terminal 3) on termi-
nal block. Connect WHT-YEL-GRA lead wire to ter-
minal 4. Connect one pair of fan lead wires to terminal
2 and the second pair of fan lead wires to terminal 4.

f.  For 220V ac operation, disconnect WHT-BRN-GRA
lead wire from 8 A LOAD terminal on circuit breaker
CB1,; reconnect this lead wire to 5A LOAD terminal.
Disconnect WHT-YEL-GRA lead wire from terminal 4
and reconnect to terminal 3. Disconnect fan leads from
terminals 2 and 4; connect the two pair of fan leads to
terminal 3.

g. Position voltage distribution panel in place and secure
with the four mounting screws and lockwashers. Re-
place top cover of processor.

2-52. BACKPLANE SIGNALS

Table 2-2 is a listing of signals transferred to and from the
various computer subassemblies. The reference number
appearing to the right of the signal definition are cross-
indexes to the signal distribution listing provided in table
2-3. Table 2-3 lists these signals in alphanumeric order and
indicates both the signal source and signal destination.

2-53. DIAGRAMS

Figure 2-8 is the input/output timing diagram and figure
2-9 is a simplified block diagram of the HP 21MX Compu-
ter. The power distribution diagrams are provided in fig-
ures 2-10 and 2-11.
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Figure 2-8. Input/Output Timing
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Figure 2-9. HP 21MX Computer Simplified Block Diagram
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UPPER POWER SUPPLY
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| CONFIGURATION
SEE WARNING

702111A



Service

UPPER POWER SUPPLY

220 VAC
CONFIGURATION

I SEE WARNING |

PCA A3A2 CABLE ASSY CROSSOVER PCA A6
Paaaid | j 02108-60034 [
BRN P e By mosT P2, 92 BACKPLANE DC POWER DISTRIBUTION
TXT1<T 26,1 TX6<T
RED L /o& ] L NS RUNEN L ¢ 5L CROSSOVER | INPUT/OUTPUT MEMORY
RS 777 ] NN DC PCA BACKPLANE BACKPLANE
2al (3¢ L 4 > 228y L4 VOLTAGE d Ad AS
YEL : (a4l : 1 33 5L FLASH L¢3t XA4 XA5 XA10-XA20 |XA110| XA111| XA112-XA118
MRS 1 Z2°7 1 NI g X r 47 47 47,48
GRN L osed LS ,5 PON L {2t 2v 4752 | 4752 4748 48 | 47,48 ]
BLU } et S (_=__ PWU D | 5V e, | 340 39,40 39,40 | 39,40 39,40
/ 1N [ - + .30, y y X }
<6 < 217 16— ’_ §§ 3
T ATTER: + - - - - - 29,30
:_BA”E“Y_J' SEE FIGURE 27 FOR T8} v e = - - _
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P E—2EEL o — : 2V o | -2v W2vm) | - | 4346 - B | 34| w3
] I Fea7] rel ! e — © 3 -12v 69,71,72| - 69,70 - - -
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rFr===7 FL1 r-
LIS - LS | HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE
GRA o5 BRN Lm_‘q“_"‘w__n_wﬁ_ I T8 PROCESSOR MAINFRAME! BEFORE CHANGING FROM
i p7-1 a—NERNGRA 110 VAC TO_220_VAC CONFIGURATION, OR VICE
| | | NOTE 1 l ’ | VERSA, SETI~LINEJANDBATTERY}SWITCHES TO OFF
| FS ¢ WBRN GRA Xo—c\ B1 AND DISCONNECT THE POWER CORD!! FAILURE TO
| | [ I ‘ — | OBSERVE THIS PRECAUTION CAN RESULT IN SERIOUS
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L ! T | l W-YEL-GRA c2 I N4V o I
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Figure 2-10. HP 2105A and HP 2108A Power
Distribution Diagram

2-15



21MX

Service
s
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: - PCA A3A2 ) CROSSOVER PCA AS
6 CABLE ASSY
02112:60014 -—
] J3  RESET l BRN P3 : P J4 6 P4 MLOST P2 6€i|2-—
: 73 &= relan e BACKPLANE DC POWER DISTRIBUTION
RUNEN
2 'r STANDBY RED ‘T<2é+— —>5> <56+ CROSSOVER | INPUT/OUTPUT MEMORY
o | OPERATE ORN 13— S e Sy +28V F ad— oC PCA BACKPLANE BACKPLANE
rRwR T 37 © veL 1D 1 | | o RIN VOLTAGE A8 A4 A5
| CONT | 4% 1 COMMON +< 41— — 3T <3& ] xas | xas | xa10-xa25 [xa110]xa111[xA112-XA123
LSS : PWR UP GRN . : 5 & L3251 PON Leagl v 4752 | 4752 47,48 47,48 | 47,48 47,48
———— | | 1 1
\_._ MEM LOST BLU H ; PWY 15.18,
6 (6 &— rd I 1 ] 5V 2730, | 3340 39,40 39,40 | 39,40 39,40
: 3540
SEE FIGURE 2-6 FOR 181 +5V(M) — 2532 - — = 29,30
st 1 WIRING COLOR CODE!
_d2__ R =2 v okiC COLOR CODES v +12v 144 | — 43,44 — | = —
saT_inpUT) [F2] BATTERY |
LBAT. INPUT, 'al [BaalRl AR — - - +12V(M) — 4346 — 4344 | 43,44 43,44
Z E8 3
RED P8, | £J8 WHT-RED Ao WHTRED .~  24vDC WHT-RED : +5V O a +5V % % 12V |e97172| — 69,70 - — —
_]: " | ! © E—o +5V ~12V(M) — 69-72 — 69,70 | 69,70 69,70
= v gﬂTEnY I IWHTBLK-RED o  WHTBLK-RED __L—  12VDC WHT-BLK-RED Lo | +sv 28V @ | — = — 1 — —
= | 1 g — 1,24 1-14 1.285,11,2,85,
f | F1 COMMON | 7250 | 356 86 1,285,286 Fead s 1,2,85,86
T e e, ¢y Al BAT. COMMON BLK common oEZ] /3 com
RED P7¢ é_]__” LOWER POWER SUPPLY t_o oM TN
1+ ! PCA A3A1 PO | oM
CABLE ASSY A
= 12V BATTERY : : 02112.60013 ko
= BT2 | i Ja G\M BLK +5V(M) O +5V(M)
| | ¢, 1 BLK OPERATE PS5 »o oI5 : 17 -12v oEL o | -12v
< T . < AN WHT-BLK-RED _12v(m) oE2 -0 | -12v(M) NOTES:
M ol LOCK RUNEN | vue! rzs E2
L BAT. INPUT o 4 € NN WHT-RED +12V(M) O—=2 o | +12vim) F——n
5" N I -3 £l L _ _1 DENOTES REAR PANEL NOMENCLATURE
COMMON g +12v oEL +12v
——5 é—l— WHT-BRN-GRA ] DENOTES FRONT PANEL NOMENCLATURE
?IE RESET l, L 1 )
STANDBY | |1 I : ; CPU A1 PINS 4 10,41 47  EBONT PANEL PCA A2 | WARNING |
STANDBY | ¢ ¢£1 17 - e
AN 1NN 2V +5v_coM| +sv_ N P1 HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE
CRQWBAR TRIP >4 > T PROCESSOR MAINFRAME! BEFORE CHANGING FROM
?’ 1 | | 110 VAC TO 220 VAC CONFIGURATION' OR VICE
- i ] VERSA, SETI~LINE}AND BATTERY. SWITCHES TO OFF
BLU com__, I AND DISCONNECT THE POWER CORD! FAILURE TO
GRN K OBSERVE THIS PRECAUTION CAN RESULT IN SERIOUS
[\— BINS 1,13, 36, 38, 50 INJURY OR DEATH!
| 12v| ITRIP : 81
| 5A
WHT-BRN-GRA 1
LINE 3 LOAD o
I ] 8A ] UPPER
| LOAD FANS
| I | @
| 1
| 1 |
t |
WHT-YEL-GRA
/ LINE LOADCOM N
< S0 7 1 |_WHT-BLU-GRA
I | WHT-BLU-GRA 5
cB1 §
otrivetin] 10 VAC
[
L LINE CONFIGURATION
SEE WARNING
BLU J\GRN T\ TB1 —I

NN 1 WHT-BRN-GRA 1
| 12v| Imw ! UPPER
| 5A | 2 FANS

8A I WHT-YEL-GRA Oi%

I
| -
[ ! I !
1 LOWER
I | I WHT-BLU-GRA . e FANS @
LINE LOAD COM WHT-BLU-GRA )
,_< Z 0\"*(% % G
1 220 VAC

-1 CONFIGURATION
l I~ LINE] SEE WARNING J

7083-18

Figure 2-11. HP 2112A Power Distribution Diagram.
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21MX

Table 2-2. Signal Name Index

Service

SIGNAL MNEMONIC DEFINITION REF NO.
CLC Clear Control 1
CLF Clear Fiag 2
CLKX Clock, External 3
CLXEN Clock, External, Enable 4
CRS Control Reset 5
CTL5 “Not” Control 5 6
DECM “Not” Decrement M-register 7
DIEN “Not™ Display Enable 8
DISPLAY “Not” Display 9
DIST “Not” Display Store 10
DMACYC “Not” DMA Cycle 11
DMAEN “Not” DMA Enable 12
DMAFRZ “Not” DMA Freeze 13
BVAG “Not” DMA /O Input 14
DMAIOO “Not” DMA /O Output 15
DMALCH “Not” DMA Latch 16
DMALO “Not” DMA Lockout 17
DMAREAD “Not” DMA Read 18
DMARQ1 “Not” DMA Request 1 19
DMARQ2 “Not” DMA Request 2 20
DMASTRB “Not” DMA Strobe 21
DSPCL “Not" Display Clear 22
DSPEN “Not” Display Enable 23
DSPST “Not" Display Store 24
EDT End Data Transfer 25
ENF Enable Flag 26
ENRMX Enable ROM, External 27
EXFF Extend Flip-flop 28
FPSP Front Panel Special 29
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Table 2-2. Signal Name Index (Continued)

21MX

SIGNAL MNEMONIC DEFINITION REF NO.
FRZFF Freeze Flip-Fiop 30
FTCH “Not” Fetch 31
FLASH “Not" Flash 32
FLG1 Flag bit 1 33
FLG2 Flag bit 2 34
FLG5 “Not” Flag s.c. 5 (memory protect) 35
HLTB Halt Button 36
HLTPE “Not” Halt Parity Error 37
1AK Interrupt -Acknowledge 38
A0 “Not” Interrupt Address bit O 39
A1 “Not” Interrupt Address bit 1 40
A2 "Not" Interrupt Address bit 2 41
A3 “Not" Interrupt Address bit 3 42
A4 “Not” Interrupt Address bit 4 43
1A5 “Not” Interrupt Address bit 5 44
1BL “Not” Initial Binary Loader 45
IEN5S Interrupt Enable s.c. 5 46
IEN10 Interrupt Enable s.c. 10 47
IEN20 Interrupt Enable s.c. 20 48
INCT “Not” Indirect Counter Increment 49
INCM “Not” Increment M-register 50
INSTEP “Not" Instruction Step 51
INTL Interrupt Light 52
INTX “Not" Interrupt, External 53
10B0 Input/Output Bus bit 0 54
10B1 Input/Output Bus bit 1 55
10B2 Input/Output Bus bit 2 56
10B3 Input/Output Bus bit 3 57
10B4 Input/Output Bus bit 4 58
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21MX Service

Table 2-2. Signal Name Index (Continued)

SIGNAL MNEMONIC DEFINITION REF NO.
10B5 Input/Output Bus bit 5 59
iOB6 input/Output Bus bit 6 80
10B7 Input/Output Bus bit 7 61
10B8 Input/Output Bus bit 8 62
10BS Input/Output Bus bit 9 63
10B10 Input/Output Bus bit 10 64
I0B11 Input/Output Bus bit 11 65
10B12 Input/Output Bus bit 12 66
10B13 Input/Output Bus bit 13 67
i0OB14 Input/Output Bus bit 14 68
10B15 Input/Output Bus bit 15 69
10B16 Input/Output Bus bit 16 70
I0G Input/Output Group 71
10GSP “Not” Input/Output Group, Special 72
101 /O Input 73
100 I/O Output 74
IRQO Interrupt Request bit 0 75
IRQ1 Interrupt Request bit 1 76
IRQ2 Interrupt Request bit 2 77
IRQ3 Interrupt Request bit 3 78
IRQ4 Interrupt Request bit 4 . 79
IRQ5 Interrupt Request bit 5 80
IRQ6 Interrupt Request bit 6 81
IRQ7 Interrupt Request bit 7 82
IRSTF “Not” Instruction Register Store 83
LEFT “Not” Left 84
LEGAL “Not” Legal 85
MBEN “Not” Memory Bus Enable 86
MBO Memory Bus bit 0 87
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Service

Table 2-2. Signal Name Index (Continued)

21IMX

SIGNAL MNEMONIC DEFINITION REF NO.
MBH1 Memory Bus bit 1 88
MB2 Memory Bus bit 2 89
MB3 Memory Bus bit 3 90
MB4 Memory Bus bit 4 91
MB5 Memory Bus bit 5 92
MB6 Memory Bus bit 6 93
MB7 Memory Bus bit 7 94
MB8 Memory Bus bit 8 95
MB9 Memory Bus bit 9 96
MB10 Memory Bus bit 10 97
MB11 Memory Bus bit 11 98
MB12 Memory Bus bit 12 99
MB13 Memory Bus bit 13 100
MB14 Memory Bus bit 14 101
MB15 Memory Bus bit 15 102
MEBEN “Not" Memory Expansion Bus Enable 103
MEB10 Memory Expansion Bus bit 10 104
MEB11 Memory Expansion Bus bit 11 105
MEB12 ‘Memory Expansion Bus bit 12 106
MEB13 Memory Expansion Bus bit 13 107
MEB14 Memory Expansion Bus bit 14 108
MEB15 Memory ExpansionABus bit 15 109
MEB16 Memory Expansion Bus bit 16 110
MEB17 Memory Expansion Bus bit 17 111
MEB18 Memory Expansion Bus bit 18 112
MEB19 Memory Expansion Bus bit 19 113
MEEN “Not” Memory Expansion Enable 114
MESP "Not” Memory Expansion Special 115
MEST “Not” Memory Expansion Store 116

2-22



21MX

Table 2-2. Signal Name Index (Continued)

Service

SIGNAL MNEMONIC DEFINITION REF NO.
METDIS “Not” Memory Expansion: T-register 117
Disabled
MEV “Not” Memory Expansion Violation 118
MLOST “Not” Memory Lost 119
MPCND “Not” Memory Protect Conditional 120
MPCK “Not” Memory Protect Check 121
MPINTON “Not" Memory Protect Interrupt On 122
MPV “Not” Memory Protect Violation 123
MSRDY Memory Soon Ready 124
OVERFF Overflow Flip-Flop 125
PARFF Parity Flip-Flop 126
PE “Not” Parity Error 127
PF Power Fail 128
PON Power On 129
POPIO Power On Preset /O 130
PRH6 Priority High s.c. 6 131
PRH10 Priority High s.c. 10 132
PRL4/PRH5 Priority Low s.c‘. 4/Priority High s.c. 5 133
PRL7 Priority Low s.c. 7 134
PRL10/PRH11 Priority Low s.c. 10/Priority High s.c. 11 135
PRL11/PRH12 Priority Low s.c. 11/Priority High s.c. 12 136
PRL12/PRH13 Priority Low s.c. 12/Priority High s.c. 13 137
PRL1 S/PRH1 4 Priority Low s.c. 13/Priority High s.c. 14 138
PRL14/PRH15 Priority Low s.c. 14/Priority High s.c. 15 139
PRL15/PRH16 Priority Low s.c. 15/Priority High s.c. 16 140
PRL16/PRH17 Priority Low s.c. 16/Priority High s.c. 17 141
PRL17/PRH20 Priority Low s.c. 17/Priority High s.c. 20 142
PRL20/PRH21 Priority Low s.c. 20/Priority High s.c. 21 143
PRL21/PRH22 Pr;ority Low s.c. 21/Priority High s.c. 22 144
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Table 2-2. Signal Name Index (Continued)

21MX

SIGNAL MNEMONIC DEFINITION REF NO.
PRL22/PRH23 Priority Low s.c. 22/Priority High s.c. 23 145
PRL23/PRH24 Priority Low s.c. 23/Priority High s.c. 24 146
PRL24/PRH25 Priority Low s.c. 24/Priority High s.c. 25 147
PRL25 Priority Low s.c. 25 148
PRSTB Preset Button 149
PWU Power Up 150
PaNF “Not" Period 4 Not Freezable 151
P5 “Not" Period 5 152
P5NF "Not” Period 5 Not Freezable 153
RARO ROM Address Register bit 0 155
RAR1 ROM Address Register bit 1 156
RAR2 ROM Address Register bit 2 157
RAR3 ROM Address Register bit 3 158
RAR4 ROM Address Register bit 4 159
RAR5 RéM Address Register bit 5 160
RARG6 ROM Address Register bit 6 161
RAR7 ROM Address Register bit 7 162
RAR8 ROM Address Register bit 8 163
RAR9 ROM Address Register bit 9 164
RAR10 ROM Address Register bit 10 165
RAR11 ROM Address Register bit 11 166
READ “Not” Read 167
REFRESH “Not" Refresh 168
RSPE “Not" Reset Parity Error 169
RIGHT “Not" Right 170
RME Reset Memory Expansion 171
RMX ROM, External 172
ROMEN ROM Enable 173
ROMO ROM bit 0 174
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21MX

Table 2-2. Signal Name Index (Continued)

Service

SIGNAL MNEMONIC

DEFINITION REF NO.
ROM1 ROM bit 1 1%5
ROM2 ROM bit 2 176
ROM3 ROM bit 3 177
ROM4 ROM bit 4 178
ROMS5 ROM bit 5 179
ROM6 ROM bit 6 180
ROM? ROM bit 7 181
ROMS8 ROM bit 8 182
ROM9 ROM bit 9 183
ROM10 ROM bit 10 184
ROM11 ROM bit 11 185
ROM12 ROM bit 12 186
ROM13 ROM bit 13 187
ROM14 ROM bit 14 188
ROM15 ROM bit 15 189
ROM16 ROM bit 16 190
ROM17 ROM bit 17 191
ROM18 ROM bit 18 192
ROM19 ROM bit 19 193
ROM20 ROM bit 20 194
ROM21 ROM bit 21 195
ROM22 ROM bit 22 196
ROM23 ROM bit 23 197
RUN Run 198
RUNB Run Button 199
RUNEN Run Enable 200
RUNFF Run Flip-Flop 201
SBO S-Bus bit 0 202
SB1 S-Bus bit 1 203
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Table 2-2. Signal Name Index (Continued)

21IMX

SIGNAL MNEMONIC DEFINITION REF NO.
SB2 S-Bus bit 2 204
SB3 S-bus bit 3 205
SB4 S-Bus bit 4 206
SB5 S-Bus bit 5 207
SB6 S-bus bit 6 208
SB7 S-bus bit 7 209
SB8 S-Bus bit 8 210
SBg S-Bus bit 9 211
SB10 S-Bus bit 10 212
SB11 S-Bus bit 11 213
SB12 S-Bus bit 12 214
SB13 S-Bus bit 13 215
SB14 S-Bus bit 14 216
SB15 S-Bus bit 15 217
SCBO Select Code Bit 0 218
SCB1 Select Code Bit 1 219
SCB2 Select Code Bit 2 220
SCB3 Select Code Bit 3 221
SCB4 Select Code Bit 4 222
SCBS Select Code Bit 5 223
SCLO Select Code Least significant bit O 224
SCL1 Select Code Least significant bit 1 225
SCL2 Select Code Least significant bit 2 226
SCL3 Select Code Least significant bit 3 227
SCL4 Select Code Least significant bit 4 228
SCL5 Select Code Least significant bit 5 229
SCL6 Select Code Least significant bit 6 230
SCL7 Select Code Least significant bit 7 231
SCM1 Select Code Most significant bit 1 232
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21MX

Table 2-2. Signal Name Index (Continued)

Service

SIGNAL MNEMONIC DEFINITION REF NO.
SCM2 Select Code Most significant bit 2 233
SFC Skip if Fiag is Clear 234
SFP “Not” Standard Front Panel 235
3FS Skip if Flag is Set 236
SFSB Skip if Flag is Set (Buffered) 237
SIR Set Interrupt Request 238
SKF Skip on Flag 239
SRQ10 Service Request s.c. 10 240 -
SRQ11 Service Request s.c. 11 241
SRQ12 Service Request s.c. 12 242
SRQ13 Service Request s.c. 13 243
SRQ14 Service Request s.c. 14 244
SRQ15 Service Request s.c. 15 245
SRQ16 Service Request s.c. 16 246
SRQ17 Service Request s.c. 17 247
SRQ20 Service Request s.c. 20 248
SRQ21 Service Request s.c. 21 249
SRQ22 Service Request s.c. 22 250
SRQ23 Service Request s.c. 23 251
SRQ24 Service Request s.c. 24 252
SRQ25 Service Request s.c. 25 253
STATUS Status 254
STC Set Control 255
STF Set Flag 256
STORE “Not" Store 257
STROBE “Not" Strobe 258
SYNX “Not"” Synchronize, External 259
TA Time A 260
B Time B 261
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Table 2-2. Signal Name Index (Continued)

21MX

SIGNAL MENMONIC DEFINITION REF NO.
TC Time C 262
TEN “Not” T-register Enable 263
TST “Not" T-register Store 264
T3 Time 3 265
WRITE “Not” Write 266
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21IMX

CPU PCA A1 INPUT/OUTPUT BACKPLANE A4
REF SIGNAL %
No. o x| o o s » TR
a2 | &8 sEs)Eg| 2| S| % g ¥ el e =) 8| 8| 8| 8| 3| B)E|OEE 83 98| Ok
TIQ| 8¢ | St EIQ| 22 |85 |26 |23 |26 |Sa |23 23|26 |2a |26 |25 |2a |25 |86 | 88|85 22| 52 | 29
Ji 2 | J3 XA5 [ P s» | XA10 | XA11 | XA12 | XA13 | XA14 | XAT5 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110] XA111] XA112] XA113] XAT1
1 cLC 21 | 21 21 21 21 21 | 21 21 | 2 21 21 21 21
2 CLF 7 7 7 7 7 7 7 7 7 7 7 7 7
3 CLKX
4 CLXEN
5 CRS 13 | 13 | 13 | 13 | 13 13 | 13 | 13 13 | 13 13 13 | 13 | 13| 74
6 TS 18
7 DECM
8 DIEN
9 DISPLAY
10 DIST
1 DMACYC 26 56 56 56
12 DMAEN 23 51 51 51
13 DMAFRZ 4 10 10 10
14 DMAICI 20
15 DMAIOO 7
16 | omaLcH 83
17 DMALO 69 57 57 57
18 DMAREAD 81 81 81
19 DMARQI 24
20 DMARQ2 31
21 DMASTRE 28
22 DSPCL 35
23 DSPEN 33
24 DSPST 34
L2 EDT 63 62 | 62 | 62 | 62 | 62 | 62 | 62 62 | 62 | 62 | 62 | 62 | 62 | 62 _
N OF O o OV ER N TENANCE DENOTES SIGNAL SOURCE. DENOTES BIDIRECTIONAL SIGNAL. Nl DENOTES SLOTS NOT AVAILABL
**SEE FIGURE 2.9, <] DENOTES SLOTS NOT AVAILABL




Service

Table 2-3. Signal Distribution List

OUTPUT BACKPLANE A4 MEMORY BACKPLANE A5 CROSSOVER PCA A6
[
% RoMm1pcA | Rom2prca | rRomarca | Rer.
>k | > | > > > > > > > > > > > A7 A8 A9 NO.
el o| 2l 5| ol a2l z!| gloz|88s|83|8z |85z |8z |8=|8=|8=z|5z|8=|8z|8z |8z 5|
0d | 06 | 06 | 06 | 06 |06 | os | o | 55 |228| 28 | 23 |8 | 83| 85| &8 Es| 23| 25| 83| 85| 25| 58 ggm
=~ =% =« = =v =v = v Oa |Saa| &2 =& =2a =4 =a >3-4 =da 24 =a =4 =4 34 0a |[daag
TXA16 | XA17 | XA20 | XA21 | XA22 | XAZ3 | XA24 | XA25 | XA110] XAT11] XAT12| XAT13] XA114| XA115| XA116| XA117| XA118| XAT19| XA120| XA121] XA122 | XA123| J1 2 | XAd*| xas*[ J1 (P2 o1 (P2 o1 | P2
21 21 | 2 21 21 21 21 21 | 22 | 65 1
7 7 7 7 7 7 7 7 80 8 79 2
3
4
13 | 13 | 13| 13| 3] 13 13 3] 74 _ 14 | 73 5
6
7
8
9
10
56 | 56 | 56 .| 56 | 56 | 56 | 56 | 56 | 56 | 56 | 56 | 56 1
51 51 | 51 51 51 | 51 51 | s1 51 | s1 | 51 51 12
10 | 10 10 | 10 ] 10 | 10 | 10 10 [ 10 | 10 | 10| 10| 10 13
14
15
16
57 | 57 | 57 | 57 | 57 57 | 57 | 57 | 57 | 57 | 57 | 87 17
81 81 g1 | 81 81 g1 | 81 81 g1 | 81 g1 | &1 18
19
20
21
22
23
2
62 | 62 | 62 | 62 | 62 | 62 | 62 | 62 61 l | =
URCE. DENOTES BIDIRECTIONAL SIGNAL. B DENOTES SLOTS NOT AVAILABLE IN HP 2105A.
5] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.
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CPU PCA A1 INPUT/OUTPUT BACKPLANE A4
_ _
o
REF. SIGNAL < ® iy
N . 2 N 25 | EL | B, | &
o< -2 | X8 za| &2 | 5| | 2| | e| | =| &| &| §| &| | 8| =|S¥z|S3|g= 8=
£33 83 | <2 23835 ev (oo s |es|ed|eg|eg|es|eg|eg|ey| ey |es| 88 |t8g g2 |88 | £
I J2 J3 XA5 | P1 s | XAT0 | XA11 | XA12 | XA13 | XA14 | XA15 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110] XAT11] XA112] XA113]| XA11
26 ENF 46 46 46 46 46 | 46 46 46 46 | 46 46 46 46 46 4 ~
27 ENRMX 38
28 EXFF
29 FPSP
30 FRZFF 76 76 76
31 FTCH
32 FLASH
33 FLG1
34 FLG2
35 FLG5
36 HLTB 31
37 HLTPE
38 IAK 77 77 77
39 A0 48
40 A1 46
41 A2 44
42 1A3 42
43 1A4 40
44 A5 38
45 1BL 17
46 IENS 79 79
47 IEN10 8 8 8 8 8 8 8 8
48 IEN20 8 8 8 8 8 8
49 INCI 76
50 INCM 19
| o —
N o OE o VLR PUNTENANCE DENOTES SIGNAL SOURCE. DENOTES BIDIRECTIONAL SIGNAL. Bl DENOTES SLOTS NOT AVAILAB
**SEE FIGURE 2.9. <] DENOTES SLOTS NOT AVAILABI




—

Service

Table 2-3. Signal Distribution List (Continued)

/OUTPUT BACKPLANE A4

1/0
S.C. 16

1/0
S.C. 17

o9

=

1/0
8.C. 22

1/0
S.C. 24

1/0
S.C. 25

DCPC
PCA P1
MEMORY
PROTECT
PCA P1

ﬁ

MEMORY EXP.
MODULE P1

MEMORY BACKPLANE A5

MEMORY
PCA P1

MEMORY
PCA P1

MEMORY
PCA P1

MEMORY
PCA P1

MEMORY
PCA P1

MEMORY
PCA P1

MEMORY
PCA P1

MEMORY
PCA P1

MEMORY
PCA P1

MEMORY
PCA P1

CROSSOVER PCA A6

POWER

SUPPLY

A3

ROM 1 PCA
A7

ROM 2
A8

PCA

F

ROM 3
A9

‘F

PCA

XA17

XA20

XA22

XA24

XA25

x
LA

XA110

XA112

XA113

XA114

XA1156

XA116

XA117

XA118

XA119

XA120

XA12i

XA122

e
N

XA4*

XA5*

Ji Pi/i2

J1

Pi/iz

Ji

Pi/J2

REF.
NO.

46

=N
—_

45

42

26

27

28

29

76

76

76

76

76

76

76

76

76

76

76

76

30

57

31

63

32

33

34

35

36

17

37

10

10

10

10

10 .

10

10

10

77 77

77

77

77

77

77

77

77

77

77

77

77

77

78

38

39

40

41

42

43

44

45

79 79

46

47

48

76

49

JURCE.

DENOTES BIDIRECTIONAL SIGNAL.

Ml DENOTES SLOTS NOT AVAILABLE IN HP 2105A.
B DENOTES SLOTS NOT AVAILABLE IN HP 2108A.
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*PINS ACCESSIBLE FOR MAINTENANCE
AT TOP OF CROSSOVER PCA A6.

**SEE FIGURE 2-9.

DENOTES SIGNAL SOURCE.

CPU PCA A1 INPUT/OUTPUT BACKPLANE A4
[ N T
PN
REF. SIGNAL < ® X<
o ol o | &8 Y 25 | 24| %, | &
THETEE; 2 EE I A S IR IS DS A B A B B A IR B S B B A IR PR R FA AR
59| 88 | 8% ES91 23|25 |85 |86 |28 (285 |23 (2528586868585 (85|85 8¢ |s52| 28|52 | 29
32 J3 | XA4 | XA5 *» § XA10 | XA11 | XA12 | XA13 | XA14 | XA15 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110| XAT11[XA112| XA113| XA11
51 INSTEP
52 INTL
53 INTX 36
54 10BO 281260
55 10B1
56 10B2
57 10B3
58 10B4
59 I0B5
60 I0B6 81
61 I0B7
62 10B8
63 I0B9
64 10B10 :
65 I0B11 160
66 10B12
67 I0B13
68 10B14 E:
69 I0B15
70 I0B16
71 10G 68
72 IOGSP 66
73 101 63
74 100 67
75 IRQO
-~ -

DENOTES BIDIRECTIONAL SIGNAL.

Bl DENOTES SLOTS NOT AVAILABL
B5<] DENOTES SLOTS NOT AVAILABL




Service

Table 2-3. Signal Distribution List (Continued)

- . |
/OUTPUT BACKPLANE A4 MEMORY BACKPLANE A5 CROSSOVER PCA A6 |

ROM 1 PCA ROM 2 PCA ROM 3PCA | REF.
A7 A8 A9 NO.

I/0
S.C. 22
1/0
S.C. 23
1/0
S.C. 24
I/0
$.C. 25
DCPC
PCA P1
MEMORY
PROTECT
PCA P1
EMORY EXP.
ODULE P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
DCPC
PCA J1
POWER
SUPPLY
A3

-
~N

o0C | 00
S

=

1/0
S.C. 16
1/0
S.C. 17
M

M

XA4% | XAB® a1 P1/J2 J1 P1/J2 J1 P1/42

N

XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110| XA111| XA112| XA113| XA114| XA115] XA116| XA117| XA118| XAT19| XA120 | XA121| XA122|XA123]} N J

51
52
53

55

57

59
60
61
62

63

65

66
67
68

69

70

68 20 67 A

66 72
63 23 64 73
67 19 68 74

DENOTES BIDIRECTIONAL SIGNAL. Il DENOTES SLOTS NOT AVAILABLE IN HP 2105A.
B<] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.

)WWRCE.

2-33



21MX

CPU PCA A1 INPUT/OUTPUT BACKPLANE A4
“—-—-—-—gm LI
REF SIGNAL %
NO. 3 o 2 >k e | > | >
cgd| 2 | 58 sa| 2| e 7| *| 2| | e| ef =| % 8| &| 8| ®|oz|gkz|3|gs |8k
35| 83 | 22 253183 egleg e leg ey |ed| e |ed e oy | eg | 2 | ey | 82 |2£8| B2 | 85| &8
J | 92 | 33 [ xa4 [ xas | Pt | e+ [ XxA10 [ XA11 | XA12 | XA13 | XA14 | XA15 | XA16 | XA17 XA22 | XA23 | XA24 | XA25 | XAT10| XA111| XA112| XA113| XA11
76 IRQ1 38 " s J
77 IRQ2 36
78 IRQ3 10
79 iIRQ4 8
80 | 1Ras 4
81 IRQ6 13
82 | Ira7 1
83 | TRsTF 33 33
84 LEFT 22
85 LEGAL 41 41
86 MBEN ,_ %5 | 25
87 MBO 72 | 12 | 12
88 | MBI 61 | 61 | 61
89 | MmB2 54 | 50 | 54
% | wms3 52 | 52 | 52
91 | wmga 50 | 50 | 50
92 | wss a6 | 46 | 46
93 | wmes 2 | a2 | a
9 | wa7 37 | 37 | 37
95 | wmgs 32 | 32 | 32
9% | mso 28 | 28 | 28
97 MB10 24 | 24 | 24
8 | ws11 20 | 20 | 20
99 MB12 6 | 16 | 16
100 | MB13 12 | 12 | 12
*PINS ACCESSIBLE FOR MAINTENANCE DENOTES SIGNAL SOURCE. DENOTES BIDIRECTIONAL SIGNAL. BBl DENOTES SLOTS NOT AVAILABL

AT TOP OF CROSSOVER PCA AG6.
**SEE FIGURE 2-9. <] DENOTES SLOTS NOT AVAILABI

-




Service

Table 2-3. Signal Distribution List (Continued)

/OUTPUT BACKPLANE A4 MEMORY BACKPLANE A5 CROSSOVER PCA A6
e == =B == Bals
E c v ROM 1 PCA ROM 2 PCA ROM3PCA | REF.
> = >w [ > > > > > > > > > > > A7 A8 A9 NO.
el | 8| =| 8| 8| | 8|oz|88z|83 |8z |8z |8z |8z |8z |8z|8z|8z|8z|8z|8z]| 05|53
ou | 0 | 06 | oy | e |ou | oo | ou| 835|888 82 | 83 | 85 | &3 |85 |83 | 83|83 | 85|83 | 83|83 835|350
= = =4 =v =v = =v =u Qa |2aa| 22 2a =a =da =a 2a =da 2a 2a 2da 24 =24 0f |aandg
; XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110| XA111| XA112| XA113] XA114| XA115| XA116 | XA117 | XA118| XAT19 | XA120 | XA121| XA122[XA123] J1 J2 | XA4™ | XAB* | J1 [PI2Z | J1 [Pi/J2 | Ji | Piji2
77
78
79
. 3 84 80
5 81
7 82
25 33 33 33 33 33 33 33 33 33 33 33 83
84
41 41 a1 41 a1 41 41 a1 a1 a1 41 85
25 25 25 25 25 25 25 25 25 25 25 86
72 72 | 72 72 72 72 72 72 72 72 72 72 72 87
61 61 61 61 61 61 61 61 61 61 61 61 61 88
54 54 54 54 54 54 54 54 54 54 54 54 54 89
52 52 52 52 52 52 52 52 52 52 52 52 52 90
50 50 50 50 50 50 50 50 50 50 50 50 50 91
46 46 46 | 46 46 46 46 46 46 46 46 46 46 92
42 42 42 42 42 42 42 42 42 42 42 42 42 93
37 37 37 37 37 37 37 37 37 37 37 37 37 94
32 32 32 32 32 32 32 32 32 32 32 32 32 95
28 28 28 28 28 28 28 28 28 28 28 28 28 96
24 24 24 24 24 24 24 24 24 24 24 24 24 97
20 20 20 20 20 20 20 20 20 20 20 20 20 98
16 16 16 16 16 16 16 16 16 16 16 16 16 99
12 12 12 12 12 12 12 12 12 12 12 12 12 h—100

JURCE.

DENOTES BIDIRECTIONAL SIGNAL.

Il DENOTES SLOTS NOT AVAILABLE IN HP 2105A.
<] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.
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CPU PCA A1 INPUT/OUTPUT BACKPLANE A4
BB

REF SIGNAL '>‘<:,_

o N o] o TR
SR S8l B2 [ o5 oi | on | ot lon o ol onl ol o | oX | ¥ | o¥ |5 85 5552335 | 55
£I9| 29 | 2% T291 22|85 |88 |82 (25|25 (8222|2288 (22|83 (85|82 |85 |82 |55 52|82 |22
Ji J2 J3 | XA4 | XA5 | Pi w+ | XA10 | XAT1 | XAT2 | XA13 | XA14 | XA15 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110] XA111| XA112| XA113| XA112

o MB14 ' 8 8 8 8

102 MB15 4 4

103 'MEBEN 67

104 MEB10 83

105 MEB11 79

106 MEB12 75

107 MEB13 68

108 MEB14 62

109 MEB15 55

110 MEB16 21

111 MEB17 17

112 MEB18 13

113 MEB19 5

114 MEEN 22

115 MESP 33

116 MEST

17 METDIS

118 MEV

119 MLOST 77

120 MPCND

21 MPCK

122 MPINTON

123 v 14

124 MSRDY 73

125 OVERFF 28

=

*PINS ACCESSIBLE FOR MAINTENANCE
AT TOP OF CROSSOVER PCA A6.

**SEE FIGURE 2-9.

DENOTES BIDIRECTIONAL SIGNAL. Ml DENOTES SLOTS NOT AVAILABL
B<] DENOTES SLOTS NOT AVAILABL!

—

DENOTES SIGNAL SOURCE.




Service

Table 2-3. Signal Distribution List (Continued)

OUTPUT BACKPLANE A4 " MEMORY BACKPLANE A5 CROSSOVER PCA A6 |
[ . .
3 - rRom1pca | rRom2prca | Rom3aprca | Rer.
> = >w | > > > > > > > > > > > A7 A8 A9 NO.
el ~| 2| 5! 8| 2| 8| glo=|88=|83|5c |8z |8c|8c|8z|8z|5c|8c|8z|8z |8z 5|
06 | oy | ou | 06 | oy | od | oy | oo | &5 |E2S| B2 | 85 | &5 | 85 | &5 | &5 5|85 |83 | 85|83 |83 83 |85.
= =v = = =u = =v =v Oa |SEadc] 22 =a =4 =a 24 =a -39 a4 2a =da =4 ea 0 |[andg
TXAIG | XA7 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XAT10] XAT11| XAT12| XA113] XAT14] XAT15| XAT16] XA117| XATIB| XAT19 | XA120 | XA121| XA12Z | XA123) o1 2 | xaarl xas* Y o1 el s e b o1 Teiu2 _
8 8 8 8 8 8 8 8 8 8 8 8 101
4 4 4 4 4 4 4 4 4 4 4 4 4 102
67 67 67 67 67 67 67 67 67 67 67 103
83 83 83 83 | 83 83 83 83 83 83 | 83 104
79 79 79 79 79 79 | 79 79 79 79 79 105
75 75 75 75 | 75 75 | 78 75 75 75 | 75 106
68 68 68 68 | 68 68 68 68 68 68 | 68 107
62 62 62 | 62 62 62 62 62 | 62 62 62 108
55 55 55 55 55 55 55 55 55 55 55 109
21 21 21 21 21 21 21 21 21 21 21 110
17 17 17 17 17 17 17 17 17 17 17 111
13 13 13 13 13 13 13 13 13 13 13 112
5 5 5 5 5 5 5 5 5 5 5 13
22 114
33 115
116
117
118
6 80 119
120
121
122
123
124
; [ =
URCE. DENOTES BIDIRECTIONAL SIGNAL. B DENOTES SLOTS NOT AVAILABLE IN HP 2105A.
(5] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.
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*PINS ACCESSIBLE FOR MAINTENANCE

AT TOP OF CROSSOVER PCA A6.
**SEE FIGURE 2-9.

CPU PCA A1 INPUT/OUTPUT BACKPLANE A4
N . |
a
REF. SIGNAL « © inhy
o eyl o | &3 coolen | o N B B4 |k | E
833 z5 | 58 gaileg| % B % Pl Rl el el Bl R &) R &) X &) F|QEF) 93| 98 | oF
£29| 8¢9 | 2% T39| 22|25 |83 |25 |26 |26 |23 (25|22 2383|8325 (85|25 82 |552| 28| 88| 29
J3 | XA4 | XAS | P1 | == | XA10 | XA11 | XA12 | XA13 | XA14 | XA15 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XAZ5 | XAT10] XA111| XA112| XA113| XAT
126 PARFF 32 -
127 PE 72
128 PF
129 PON 66 | 66 | 66 | 66 | 66 | 66 | 66 | 66 | 66 | 66 26 | 26 | 26
130 POPIO 17 | o7 | 17 | a7 17 | 17 | 12 |7 | | ar | 3| e 14| 4| a
131 PRH6 13
132 PRH10
133 PRL4/PRH5
134 PRL7
135 PRL10/PRH11
136 PRL11/PRH12
137 PRL12/PRH13
138 | PRL13/PRH14 23
139 | PRL14/PRH15 3 | »
140 PRL15/PRH16 TR
141 PRL16/PRH17
142 PRL17/PRH20 9
143 PRL20/PRH21
144 PRL21/PRH22
145 PRL22/PRH23
146 | PRL23/PRH24
147 |  PRL24/PRH25 23
148 | PRL25 e
149 PRSTB 16
150 PWU 2% | 55 P
-

DENOTES SIGNAL SOURCE.

DENOTES BIDIRECTIONAL SIGNAL.

B DENOTES SLOTS NOT AVAILABI
B<] DENOTES SLOTS NOT AVAILABI




Service

Table 2-3. Signal Distribution List (Continued)

'OUTPUT BACKPLANE A4 - MEMORY BACKPLANE A5 CROSSOVER PCA A6

ROM 1 PCA ROM 2 PCA ROM 3PCA | REF.
A7 A8 A9 NO.

EMORY EXP.

I/0
$.C. 16
1/0
s.C. 17
1/0
S.C. 20
1/0
s.C. 21
1/0
S.C. 22
1/0
S.C. 23
1/0
S.C.24
110
S.C. 25

" pcpc
PCA P1
MEMORY
PROTECT
PCA P1
M
MODULE P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
POWER
SUPPLY
A3

———
| XA16 | XA17 | XA20 | XA21 | XA2Z | XA23 | XA24 | XA25 § XA110

x
®

XA112| XA113| XA114| XA115| XA1i6| XA117| XA118 | XA119| XA120| XA121| XA12Z | XA123] Ji J

N

XA4® | XAB* Ji Pi/J2 Ji P1/J2 J P1/32

126
127
128
66 66 66 66 66 66 66 66 26 26 26 26 26 26 26 26 26 26 26 26 2 65 22 129
17 17 17 17 17 17 17 17 73 74 74 74 74 74 74 74 74 74 74 74 74 74 13 74 130

13 131

132
81 40 82 133

134

135
136
137
138
139
140
141
142

143
144
145
146
147
148
149
1 68 150

DENOTES BIDIRECTIONAL SIGNAL. B DENOTES SLOTS NOT AVAILABLE IN HP 2105A.
B<] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.

WURCE.
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CPU PCA A1 INPUT/OUTPUT BACKPLANE A4
-TE - e Ty W
a
:(E{. SIGNAL < 9 - ?E N
c29| -z | &8 caflex] e 2| ¢ 2| 2| 2| e = &| s| 8| =| | e o.z|58z| 53| E: | &z
024 2 on oz4| 28 o | ou |06 | o6 | ou | 06 | 06| 0d | 00 og S S S &< 55: ) 5: uzJ:
E&E 0:2 EE Eg‘i’ 23 =v = =v =v =u =v = =y ] =u g7 ] gm gw gw gg 88 EE& == sg sg
N 22 | J3 | XA4 | XA5 [ P1 | =+ | XA10 | XA11 | XA12 | XA13 | XA14 | XA15 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110| XA111] XA112| XA113| XAT1
[ s PANE 7% | 21 | 63 | 63 | 63
152 | 37
153 | FENE g4 | 84 | 84 | 8 | 84
155 | RARO
156 | RAR1
157 | RAR2
158 RAR3
158 | RAR4
160 | RARS
161 RARG
162 | RaR7
163 RARS
164 | RAR
165 | RAR10
166 RAR11
167 READ
168 REFRESH _ 78
169 | REesPe | 30
170 | RiGRT 21
171 RME
172 RMX
173 ROMEN
174 | Romo 26
175 | Romi 27
T OF OF RO OV IR RONTENANCE DENOTES SIGNAL SOURCE. DENOTES BIDIRECTIONAL SIGNAL. Bl DENOTES SLOTS NOT AVAILABL
*SEE FIGURE 2.9, 53 DENOTES SLOTS NOT AVAILABL




Service

Table 2-3. Signal Distribution List (Continued)

/OUTPUT BACKPLANE A4 MEMORY BACKPLANE A5 CROSSOVER PCA A6 [ T |
Wﬁm Il T
X
X ROM1PCA | Rom2pPca | Rom3pca | Rer.
> >w | > > > > > > > > > > > A7 A9 NO.
el | &| =s! g!| gl z| glo.c|88z|83|8s |8z |8z |8z |8z |8z|8c|8z|8=z|8z|8z] 5|82
06 | 06 | 06 |06 | 06 |06 | ou | o] 58|82 88| 82|28 |85 | 83|83 | 83| 83|25 | 88| 85|83 58 | 2L,
S6 |26 |36 |26 |26 |56 |26 | S| 88 |5F8| 55| s |52 |52 | =2 | =2 | =2 |52 | 2|58 |52 |52 821|232
TTXA16 | XAI7 | XAZ0 | XA21 | XA22 | XAZ3 | XA24 | XAZ5 | XAT10] XAT11| XAT1Z| XAT13] XAT14| XA116| XAT16| XA117| XATIE| XAT19| XA120| XA121| XATZZ |XATZ3} 01 | 92 | XAe"| XAs* | 91 1Pz § o1 1Pz | o1 P2
| 76 | 21 [ 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63 | 151 |
152
84 | 84 | 84 | 8 | 84 | 8 | 84 | 84 | 84 | 84 | 84 | 84 | 84 | s 153
33 | 48 48 ag | 155
31 | s0 50 50 | 156
2 | a9 49 a9 | 157
23 | 32 32 32 | 1s8
2 | 3 31 31 | 159
21 | 30 30 30 | 160
19 | 29 29 20 | 161
17 | 36 36 36 | 162
a6 | 37 37 37 | 163
48 | 46 46 a6 | 164
18 | 42 42 a2 | 165
20 | a1 a1 a1 | 166
g 167
168
169
170
171
172
38 38 38 | 173
47
45

DENOTES BIDIRECTIONAL SIGNAL.

Bl DENOTES SLOTS NOT AVAILABLE IN HP 2105A.
B<] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.
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CPU PCA A1 INPUT/OUTPUT BACKPLANE A4

REF SIGNAL %

NO. '_E 2 >5 :E > >
233 ;% | &8 5 EX DA I A DA DA B DA DA DS RS DA DR S B A B P R FA LR
9| 22 | 2% E291 22125 |25 |25 |25 25|23 (28 1221232852383 |28 |25 88 |558| 58|52 | 5¢
Ji J2 J3 | XA4 | XAB P1 =+ § XAT0 | XA11 | XA12 | XA13 | XA14 | XA15 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110| XAT11| XA112| XA113| XA11

176 ROM2 24

177 ROM3 25

178 ROM4 8

179 ROMS 7

180 ROM®6 6

181 ROM7 5

182 ROMS8 1

183 ROMS 12

184 ROM10 13

185 ROM11 15

186 ROM12 a1

187 ROM13 39

188 ROM14 37

189 ROM15 35

190 ROM16 10

191 ROM17 9

192 ROM18 4

193 ROM19 3

194 ROM20 47

195 ROM21 45

196 ROM22 43

197 ROM23 42

198 RUN 50 50 50 50 50 50 50 50 50 50 50 50 50 50

199 RUNB 14

200 RUNEN 75

*PINS ACCESSIBLE FOR MAINTENANCE

**SEE FIGURE 2-9.

AT TOP OF CROSSOVER PCA A6.

DENOTES SIGNAL SOURCE.

DENOTES BIDIRECTIONAL SIGNAL.

Bl DENOTES SLOTS NOT AVAILAB
<] DENOTES SLOTS NOT AVAILAB




Service

Table 2-3. Signal Distribution List (Continued)

/OUTPUT BACKPLANE A4 MEMORY BACKPLANE A5 CROSSOVER PCA A6 T
B N
EE rRomipca | rom2pca | Rom3arca | Rer.
>k >w | > > > > > > > A7 A8 A9 NO.
el ~| gl 5| ol al | gloc|58:|83|5z|5c|8=|8z| 8z 8¢x oK oS |E2
o | 00 | 06 | 0 | 06 | 06 | o | ou | 63 [E83| 82 | 5 | &5 | 85 | &5 | &5 | &8 &3 55 (88,
~v ~w =v =u =v ~v =« v Qad |S2ad| 2= =da 2a =a =3-4 b3 =a =da Od |[aong
| XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 XA111[XA112| XA A A A A117| XA 2 | xas* P1/42
44
43
16
15
14
13
12
1
10
9
35 3
34 187
33
39
8
7
‘ 6
5
3
4
1
: o | w
50 | s0 | s0 | s0 50 | 50 | 50 | 50 198
199
5 200
JURCE. DENOTES BIDIRECTIONAL SIGNAL. B DENOTES SLOTS NOT AVAILABLE IN HP 2105A.

<] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.

243



21IMX

CPU PCA A1 INPUT/OUTPUT BACKPLANE A4
B
REF. SIGNAL < o | g X
. -~ ~ > @ cd | . |
g3 22| &8 gas|fg| 2| =) @) 2] el ) =) ) 5| 8| 8| | &]f |8z 83 5% bk
35|85 | o 238|185 eg|eg (g |ed|ed|eg|ed| ey |es|eg|eg (e ey | ey &8 |E28| gg | €8 | &3
3 22 | 33 [ xas [xas | P1 | « ] xat10] xa11 | xa12 | xa13 | xA14 | XA15 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110| XAT11| XAT12| XA113| XA11
201 RUNFF
202 | seo
203 | s
204 | sm2
205 | sB3
206 | sB4
207 | sss
208 SB6
200 | sB7
210 | sBS8
211 SB9
212 | sB1o
213 | sB1
214 | sB12
215 | sB13
216 | sB1a
217 | sBis
218 | scBo
219 | scei
220 | sca2
221 | sces3
222 | scesa
223 | sces
224 | scLo 16 3 | 16
[ 225 ] scu 34 | 16 3 | 16 _
*PINS ACCESSIBLE FOR MAINTENANCE DENOTES SIGNAL SOURCE. DENOTES BIDIRECTIONAL SIGNAL. Bl DENOTES SLOTS NOT AVAILABI

T TOP OF CROSSOVER PCA A6.
**:EE FIGURE 2-9 <] DENOTES SLOTS NOT AVAILAB




Service

Table 2-3. Signal Distribution List (Continued)

/OUTPUT BACKPLANE A4 : MEMORY BACKPLANE A5 CROSSOVER PCA A6

ROM 1 PCA ROM 2 PCA ROM3PCA | REF.
A7 A8 A9 NO.

MEMORY
PCA P1
PCA J1
POWER
SUPPLY
A3

MODULE P1
DCPC

MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1
MEMORY
PCA P1

1/0
S.C. 16
/0
S.C. 17
iI/0
S.C.20
1/0
S.C. 21
1/0
S.C. 22
1/0
S.C. 23
1/0
S.C. 24
/0

XA4* | XAB* J1 P1/J2 Ji P1/J2 Ji P1/J2

> | MEMORY EXP.
x
>
N
x
>
)
N
x
2
Iy
@
o
[ S
N

>
Bl sczs

A111| X A116| XA117| XA118| XA119| XA120

x
2
[}
x
=
~
x
>
N
o
x
>
N
x
>
N
N
x
>
N
w
x
>
N
F-Y
x
!
x
2
@
x
2
N
x
=
>
x

201

i e __ T —
o . 4 .
- p ST Sl L
- ga | 81 64 203
ssxg;w‘; "

T

S

58

- T ” 7 i
53 - 53 ‘ 205
. | !
! L e
i L T
- T T T B P
T e i i i e
2 e o T - 2
h 7 s o
3

m EiE e e § Z e
rr—— i E e e = S 2 7
Ac L 45" | ods a5 | a5
it G i s
45 i ~ )
e & ol
W e G
T T e Lt
o i f g £
o .
Iy i e
= T I R T e
e T T T T YT T i, 209
BB e . B £ Liigp e o %g,ﬁ“i?;”
.85 i B il ¢ i e
b L o L i e e i
ey o B
=
e g 210
g L
g e
o e

T

e

E%mw 212

| i

i ;,%ia&x,],

iy g 2
i 4 if,é}ssm? 14
e s 5
[ . ,

e

T T
) i R
B i - 1
L 2 5
i

S
L [

- T TT—— e —
T I o S i 2 1 6
i A,

rrr—— - — A
S T I BT T TR
o b L . > SR T 217
. L P

L " e

ol !

e

e
i
el

ot
i i

4
34 3
o

il B ' : 223

i
e

oAk
i

224
34 16

34 16 ] ‘
DENOTES BIDIRECTIONAL SIGNAL. Il DENOTES SLOTS NOT AVAILABLE IN HP 2105A.
<] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.
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CPU PCA A1 INPUT/OUTPUT BACKPLANE A4
N
a
:(E;. SIGNAL é 9 " EE g N
233 33 | 88 £ - DA ISR S A A S S A IR A ISR I R IR A DS A Y A
TI9| 29 | 2% sl 22125185183 (8g (2389898982223 |23 (2985|8558 58|52 |5
3 32 43 =+ | XA10 | XA11 | XA12 | XA13 | XA14 | XA15 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 XA25rXA110 XAT11[XA112{ XAT13| XAT
226 SCL2 34 16 34 16
227 SCL3 34 16 34 16
228 scL4 34 16 34 16
229 SCL5 34 16 34 16
230 SCL6 34 16 34
231 SscL7 34 16
232 SCM1 14 2711a 57 1e g 1a e e e 2T,
233 SCM2 a7 |4 |54 A5 a5 |14+
234- | SFC 5 5 5 5 5 5 5 5 5 5 5 5 5 5 82
235 SFP 30
236 SFS 25 25 25 25 25 25 25 25 25 25 25 25 25 25 62 62
237 SFSB 73 73 73 73 73 73 73 73 73 73 73 73 73 73
238 SIR
239 SKF
240 SRQ10
241 SRQ11
242 SRQ12 %1
243 SRQ13
244 SRQ14
245 SRQ15 |
246 SRQ16 l
247 SRQ17
248 SRQ20
249 SRQ21
250 SRQ22
L SnJZ2

*PINS ACCESSIBLE FOR MAINTENANCE Il DENOTES SLOTS NOT AVAILA
AT TOP OF CROSSOVER PCA A6. DENOTES SIGNAL SOURCE. DENOTES BIDIRECTIONAL SIGNAL.

**SEE FIGURE 2-9. (5] DENOTES SLOTS NOT AVAILA

l
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Service

Table 2-3. Signal Distribution List (Continued)

T/OUTPUT BACKPLANE A4 MEMORY BACKPLANE A5 CROSSOVER PCA A6 r
B B
SE RoMm1pPcA | Rom2prca | ROM3Pca | REr.
>k >w | > > > > > > > > > > > A7 A8 A9 NO.
| el | &) 5| | 2| s| g .2|88z|83 |8z |8z |5 |8z |8z |8=|8s|5c|5c|8z]|8z] s e
i | 06 | 0 | 06 | 06 | 06 |06 |06 |0 | 55 |E28| 88 | 85 | 85 | 85| 8 | &5 | 85| 83| 85| 88| 85 | 85| 55 (85w
5 =v =u = =4 =v = =4 = Qg |S2ad| 2 =a -4 34 =2a 34 =4 =a =24 24 =a - 08 |[a?ddg
5 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XAT10| XATT1| XAT12] XAT13| XAT14| XA115] XAT16| XA117| XA118]| XA118| XA120| XA121]| XA122 | XA123] 31 J2 | xas*| xas*{ J1 [Pis2§ Ji [Pi2 | Ji | Pi/a2
| 34 16 226 |
34 | 16 : ’ 227
34 | 16 228
34 16 229
16 34 230
34 16 231
37 |237| 14 232
37 Mg g g | By | Ly 233
5 5 5 5 5 5 5 5 82 36 6 81 234
235
| 25 | 258 | 25 | 25 25 | 25 | 25 % | 62 62 26 | 61 236
73 | 13| 13 | 73 73 | 713 | 73 73 237 -
31 56 238
11 76 ' 239
30 24 240
28 25 241
26 46 242
24 56 243
22 55 244
20 58 245
18 57 246
16 60 247
14 59 248
249
1 ] | =0
OURCE. DENOTES BIDIRECTIONAL SIGNAL. Bl DENOTES SLOTS NOT AVAILABLE N HP 2105A.

<] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.
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CPU PCA A1 INPUT/OUTPUT BACKPLANE A4 |
-TE e EETTETEEEy O mw
| IS

:(E;. SIGNAL § 9 - §E N N
£g3 % | 8 sgdlgg| =) =) ®) @) =) el el o) g) 5| 8| 8| 3| &f.c)\8l 83 & |Es
39| 82 | 2% E201 22|85 |86 86|25 (2523|2523 (25|25 (85|25 |23 |25 88 |25¢8| 22| 58 | 2¢
N J2 J3 | xa4 | xa5 | P1 x| XA10 | XA11 | XA12 | XA13 | XA14 | XA15 | XA16 | XA17 | XA20 | XA21 | XA22 | XA23 | XA24 | XA25 | XA110] XA111| XA112| XA113| XAT1

251 SRQ23 ' -

252 SRQ24

253 SRQ25

254 STATUS 67 67 | 67 67 67 67 | 67 | 67 67 67 67

255 STC 22 2 | 22 2 | 22 22 2 | 22 | 22 | 22 | 22 65

256 STF 9 9 9 9 9 9 9 9 9 9 9 78

257 STORE 3

258 STROBE 25

259 SYNX 34

260 TA 60 60 60 | 60

261 TB 18 18 18

262 TC 22 22

263 TEN 80 80 80

264 TsT 82 82 82

265 T3 1 1 1 11 11 11 11 1 11 11 1 11 1 11

266 WRITE 6 6

267

268

269

270

271

272

273

274

275

*PINS ACCESSIBLE FOR MAINTENANCE
AT TOP OF CROSSOVER PCA A6.

**SEE FIGURE 2-9.

DENOTES SIGNAL SOURCE.

DENOTES BIDIRECTIONAL SIGNAL.

—

[ DENOTES SLOTS NOT AVAILABI
53 DENOTES SLOTS NOT AVAILABI

—



Service

Table 2-3. Signal Distribution List (Continued)

/OUTPUT BACKPLANE A4 | MEMORY BACKPLANE A5 CROSSOVER PCA A6 T
e e e = =B === Bl b e B B === =]
%E RoM1Pca | Rom2pPca | rRom3rca | rer.
> >w | > > > > > > > > > > > A7 A8 A9 NO.
el = =] s| 8| ©!| 3| 8|o=z|88z|83|8= |8z |8z |6z |8z|8z|8c|8c|8z|8z|8&z| o5|E3
os | oy | oo | e¢ | ey | oy |9 | oo | &3 |E05| 88 | 85| &5 |83 | 85| 55|58 |E5|ES|88|E5|E5| 85|35
= =« =u =v = =v = =X 0f |Saa| 222 =d =g =a =a =a =a =4 34 3-4 34 -4 od |[andg
| XA16 | XA17 | XA20 | XA21 | XA22 XA110| XA111{ XA112| XA113] XA114| XA115| XA116 | XA117| XA118| XA119| XA120 | XA121| XA122[XA123] 41 | J2 | xasa* | xas* | 1 P12 ] 1 |[Pis2 ] o1 |Pis2
. 251
252
253
67 | 67 | 67 | 67 | &7 2654
2 | 22 | 22 | 22 | 22 21 | 66 255
9 9 9 9 9 10 | 77 | 256
257
258
259
60 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 260
18 18 | 18 | 18 | 18 | 18 | 18 | 18| 18| 18 | 18 | 18 261
2 | 2 | 2| 2| 2| 2| 2| 2| 2 | 2 | 2 262
80 | 80 | 8 | 8 | 80 | 8 | 8 | 8 | s | so | s0o | o 263
82 | 82 | 82 | 82 | 8 | 8 | 8 | 8 | 8 | 8 | 8 | 82 264
11 1| n 11 1 1 1 1 265
6 6 6 6 6 6 6 6 6 6 6 ' 266
267
268
269
270
271
272
273
274
| 1 120

DENOTES BIDIRECTIONAL SIGNAL. Il DENOTES SLOTS NOT AVAILABLE IN HP 2105A.
<] DENOTES SLOTS NOT AVAILABLE IN HP 2108A.

2-49



REPLACEABLE PARTS

I
Il

This section provides a field-replaceable parts listing and
an illustrated parts breakdown of the HP 2105A, HP
2108A, and HP 2112A Microprogrammable Processors.
Components parts of printed-circuit assemblies (PCA’s)
are not included, since these parts are considered replace-
able only at the factory or a depot. Also included in this
section is a listing of subassemblies that comprise the HP
2102A Memory System.

3-1. PROCESSOR REPLACEABLE
PARTS

Tables 3-1 through 3-3 and figures 3-1 through 3-3 list and
illustrate the field-replaceable parts of the HP 2105A, HP
2108A, and HP 2112A. Microprogrammable Processors.
The replaceable parts are referenced to the exploded views
by index numbers. The columns in the index numbered
lists provide the following information for each part:

a. FIG. & INDEX NO. The figure and index number
where the replaceable parts are shown in an exploded
view.

b. HP PART NO. The HP part number for each replace-
able part.

c. DESCRIPTION. The description of each replaceable
part and its applicable reference designation.

d. -MFR CODE. A five digit code that denotes the man-
ufacturer of the part. Refer to table 3-5 for a listing of
the manufacturers that correspond to the codes.

e. MFR PART NO. The manufacturer’s part number for
each replaceable part.

f. UNITS PER ASSY. The total quantity of each re-
placeable part of the processor or memory system.

3-2. MEMORY SYSTEM REPLACEABLE
PARTS

Table 3-4 lists the field-replaceable parts of the HP 2102A
memory System.

3-3. ORDERING INFORMATION

To order replaceable parts, address the order to the local
Hewlett-Packard Sales and Service Office listed at the end
of this manual. (For I/O interface card or I/O device order-
ing information, refer to their respective manuals.) The
following information should be included in the order for
each replaceable parts:

a. Complete model number (including options and acces-
sories) and serial number.

b. Hewlett-Packard part number for each part.

c. Complete description for each part as provided in the
replaceable parts lists.

31



Replaceable Parts 21MX
Table 3-1. HP 2105A Processor Replaceable Parts
FIG & UNITS
INDEX MFR. PER
NO. HP PART NO. DESCRIPTION CODE | MFR. PART NO. | ASSY.
3-1- 2105A MICROPROGRAMMABLE PROCESSOR 28480 2105A 1
1 5060-8352 “Central Processor Unit A1 28480 5060-8352 1
2 02105-60012 | *Power Supply A2 28480 02105-60012 1
3 5060-8343 | *Operator Panel PCA A3 28480 5060-8343 1
3A 5040-6076 | **Switch (Mint Gray) 28480 5040-6076 13
— 5040-6077 | **Switch (Jade Gray) 28480 5040-6077 9
3B 02108-00014 | **Contact, Spring 28480 02108-00014 22
3C 1990-0325 | **Light Emitting Diode 28480 1990-0325 28
4 02105-60002 | *Input/Output Backplane A4 28480 02105-60002 1
5 02105-60005 | *Memory Backplane A5 28480 02105-60005 1
6 5060-8345 | *Crossover PCA A6 28480 5060-8345 1
7 5061-1336 *Connector Assembly 28480 5061-1336 1
8 5060-8400 | *Control Store ROM A7 28480 5060-8400 1
9 Note 1 *Control Store ROM A8 28480
10 Note 1 *Control Store ROM A9 28480
11 Note 2 *1/0 PCA Cage 28480 1
12 Note 3 *Memory PCA Cage 28480 1
13 3160-0224 | *Fan, Tubeaxial 28480 3160-0224 2
14 Note 4 *Power Fail Recovery System 28480
15 02105-60014 | *Rear Panel Assembly 28480 02105-60014 1
02105-00001 | **Rear Panel (includes J2, J3, and S2) 28480 02105-00001 1
0360-0556 | **Terminal Block TB1 75382 670A-3 1
2110-0470 | **Fuseholder XF1 75915 345001-010 1
2110-0055 | **Fuse F1, 4A, Fast-Blow (110V operation) 71400 MTH-4 1
2110-0002 **Fuse F1, 2A, Slow-Blow (220V operation) 71400 AGC-2 1
2110-0470 | **Fuseholder XF2 75915 345001-010 1
2110-0010 **Fuse F2, 5A, Normal Blow 71400 MTH-5 1
3101-0646 | **Toggle Switch S1 28480 3101-0646 1
9135-0017 **Line Filter FL1 28480 9135-0017 1
1251-3408 | **Battery Input Jack J1 27264 03-09-2021 1
16 5068-9836 | *Top Cover 28480 5068-9836 1
17 02105-00008 | *Side Covers 28480 02105-00008 2
18 02105-00006 | *I/O Cage Cover 28480 02105-00006 1
19 5060-9836 | *Bottom Cover 28480 5060-9836 1
20 5020-8838 | *Strut 28480 5020-8838 4
21 5020-8804 | *Rear Frame 28480 5020-8804 1
22 02105-20002 | *Front Frame 28480 02105-20002 1
23 4040-0572 “Operator Panel PCA Cover 28480 4040-0572 1
24 1390-0302 *Key 81741 H2007 2
25 1390-0301 *Lock 81741 2242V 1
26 02108-60033 | *Switch Assembly 28480 02108-60033 1
27 02105-00017 | *Front Shield; Power Supply 28480 02105-00017 1
NOTES: Either HP option or User designed.

Hwn =

IO PCA cage not field replaceable; shown only for reference.
Memory PCA cage not field replaceable; see table 3-4 for memory options.
Part of memory options; see table 3-4.
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Exploded View

igure 3-1. HP 2105A Processor
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Replaceable Parts 21IMX
Table 3-2. HP 2108A Processor Replaceable Parts
FIG & UNITS
INDEX MFR. PER
NO. HP PART NO. DESCRIPTION CODE | MFR. PART NO. | ASSY.
3-2- 2108A MICROPROGRAMMABLE PROCESSOR 28480 2108A 1
1 5060-8352 *Central Processor Unit A1 28480 5060-8352 1
2 02108-60023 “Power Supply A2 28480 02108-60023 1
3 5060-8343  *Operator Panel PCA A3 28480 5060-8343 1
3A 5040-6076  **Switch (Mint Gray) 28480 5040-6076 13
— 5040-6077  **Switch (Jade Gray) 28480 | 5040-6077 9
3B 02108-00014 **Contact, Spring 28480 02108-00014 22
3C 1990-0325 **Light Emitting Diode 28480 1990-0325 28
4 02108-60007  *Input/Output Backplane A4 28480 02108-60007 1
5 02108-60005 *Memory Backplane A5 28480 02108-60005 1
6 5060-8345  *Crossover PCA AB 28480 5060-8345 1
7 5061-1336 *Connector Assembly 28480 5061-1336 1
8 5060-8400  *Control Store ROM A7 28480 5060-8400 1
9 Note 1 *Control Store ROM A8
10 Note 1 *Control Store ROM A9
11 Note 2 *1/0 PCA Cage 28480 1
12 Note 3 *Memory PCA Cage 28480 1
13 3160-0224  *Fan, Tubeaxial - 28480 3160-0224 2
14 Note 4 *Power Fail Recovery System 28480
15 02108-60028 *Rear Panel Assembly 28480 02108-60028 1
02108-00005 **Rear Panel (includes J2, J3, and S2) 28480 02108-00005 1
0360-0556  ™*Terminal Block TB1 75382 670A-3 1
2110-0470  **Fuseholder XF1 75915 345001-010 1
2110-0056 “*Fuse F1, 6A, Fast-Blow (110V operation) 71400 MTH-6 1
2110-0055 **Fuse, F1, 4A, Fast-Blow (220V operation) 71400 MTH-4 1
2110-0470  **Fuseholder XF2 75915 345001-010 1
2110-0010 **Fuse F2, 5A, Normal Blow 71400 MTH-5 1
3101-0646  **Toggle Switch S1 28480 3101-0646 1
9135-0018  **Line Filter FL1 28480 9135-0018 1
1251-3408  **Battery Input Jack J1 27264 03-09-2021 1
16 5068-9836  *Top Cover 28480 5068-9836 1
17 02108-00017 *Side Covers 28480 02108-00017 2
18 02108-00011  *1/O Cage Cover 28480 02108-00011 1
19 5060-9836  *Bottom Cover 28480 5060-9836 1
20 5020-8838  *Strut 28480 5020-8838 4
21 5020-8808 *Rear Frame 28480 5020-8808 1
22 5020-7335 *Front Frame 28480 5020-7335 1
23 4040-0572  *Operator Panel PCA Cover 28480 4040-0572 1
24 1390-0302 *Key 81741 H2007 2
25 1390-0301 “Lock 81741 2242V 1
26 02108-60033  *Switch Assembly 28480 02108-60033 1
27 02108-00032  *Front Shield, Power Supply 28480 02108-00032 1
NOTES: 1. Either HP option or User designed.
2. 1/O PCA cage not field replaceable; shown only for reference.
3. Memory PCA cage not field replaceable; see table 3-4 for memory options.
4. Part of memory options; see table 3-4.
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Exploded View

Figure 3-2. HP 2108A Processor
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Replaceable Parts 21MX
Table 3-3. HP 2112A Processor Replaceable Parts
FIG. & UNITS
INDEX MFR. PER
NO. HP PART NO. DESCRIPTION CODE | MFR. PART NO. | ASSY.
3-3- 2112A MICROPROGRAMMABLE PROCESSOR 28480 2112A 1
1 5060-8352 *Central Processor Unit PCA A1 28480 5060-8352 1
2 02112-60006 | *Power Supply A2 28480 02112-60006 1
3 5060-8353 *Operator Panel PCA A3 28480 5060-8353 1
3A 5040-6076 **Switch (Mint Gray) 28480 5040-6076 13
— 5040-6077 | **Switch (Jade Gray) 28480 | ~ 5040-6077 9
3B 02108-00014 | **Contact Spring 28480 02108-00014 22
3C 1990-0325 **Light Emitting Diode 28480 1990-0325 28
4 02112-60001 | *Input/Output Backplane A4 28480 02112-60001 1
5 02112-60002 | *Memory Backplane A5 28480 02112-60002 1
6 5060-8345 | *Crossover PCA A6 28480 5060-8345 1
7 5061-1336 | *Connector Assembly 28480 5061-1336 1
8 5060-8400 | *Control Store ROM A7 28480 5060-8400 1
9 Note 1 *Control Store ROM A8 28480
10 Note 1 *Control Store ROM A9 28480
11 Note 2 *1/0 PCA Cage 28480 1
12 Note 3 *Memory PCA Cage 28480 1
13 3160-0224 | *Fan, Tubeaxial 28480 3160-0224 4
14 Note 4 *Power Fail Recovery System 28480
15 02112-60009 | *Rear Panel Assembly 28480 02112-60009 1
02112-00001 | **Rear Panel (includes J1, J3, J4, S1) 28480 02112-00001 1
0360-0624 | **Teminal Block 75382 620A-25 1
2110-0470 | **Fuseholders XF1 and XF2 75915 345001-010 2
2110-0001 **Fuse F1, 1A, NB 71400 AGC-1 1
2110-0003 | **Fuse F2, 3A, NB 71400 AGC-3 1
3105-0051 **Circuit Breaker CB1, two-pole, 8A 28480 3105-0051 1
9135-0030 | **Line Filter FL1 28480 9135-0030 1
1251-3408 “*Battery Input Jacks J2 and J5 27264 03-09-2021 2
16 5060-9836 | *Top Cover 28480 5060-9836 1
17 5060-9958 | *Side Covers 28480 5060-9958 2
18 02112-00013 | *I/O Cage Cover 28480 02112-00013 1
19 5060-9836 *Bottom Cover 28480 5060-9836 1
20 5020-8838 | *Strut 28480 5020-8838 4
21 5020-8812 | *Rear Frame 28480 5020-8812 1
22 5020-7333 | *Front Frame 28480 5020-7333 1
23 4040-0572 | *Operator Panel PCA Cover 28480 4040-0572 1
24 1390-0302 “Key 81741 H2007 1
25 1390-0301 *Lock 81741 2242V 1
26 02108-60023 | *Switch Assembly 28480 02108-60023 1
27 02112-00011 | *Front Shield, Power Supply 28480 02112-00011 1
NOTES: 1. Either HP option or User designed.
2. /O PCA cage not field replaceable; shown only for reference.
3. Memory PCA cage not field replaceable; see table 3-4 for memory options.
4. Part of memory options; see table 3-4.
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Exploded View

Figure 3-3. HP 2112A Processor
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Replaceable Parts 21MX
Table 3-4. HP 2102A Memory System Replaceable Parts
FIG. & UNITS
INDEX MFR. PER
NO. HP PART NO. DESCRIPTION CODE | MFR. PART NO. | ASSY.
— 2102A MOS MEMORY SYSTEM 28480 2102A 1
— 5060-8360 *Memory Controller PCA 28480 5060-8360 1
— 5060-8369 *4K Memory Module 28480 5060-8369 Note 1
— 5060-8359 *8K Memory Module 28480 5060-8359 Note 1
— 5061-1332 *16K Memory Module 28480 5061-1332 Note 1
— 12993A *Memory System Cable 28480 12893A 1
— 12897A *Dual-Channel Port Controller 28480 12897A 1
— 12892A *Memory Protect (not used with HP 2105A) 28480 12892A 1
3-1-
3-2- 12944A *Power Fail Recovery System 28480 12944A 1
(for HP 2105A and HP 2108A)
14A 5060-8346 “*Battery Output PCA 28480 5060-8346 1
14B 5060-8346 **Battery Control | PCA 28480 5060-8347 1
14C 5060-8353 **Battery Control Il PCA 28480 5060-8353 1
14D 1420-0206 **Battery Pack 28480 1420-0206 1
14E 2110-0010 “*Fuse, 5A, NB 28480 2110-0010 1
3-3- 12991A *Power Fail Recovery System (for HP 2112A) 28480 12991A 1
14A 02112-60003 | **Battery Inverter PCA 28480 02112-60003 1
14B 1420-0206 **Battery Pack 28480 1420-0206 2
14C 2110-0001 “*Fuse, 1A, NB 28480 2110-0001 1
14D 2110-0003 “*Fuse, 3A, NB 28480 2110-0003 1
NOTES: 1. Depends on particular installations.
Table 3-5. Code List of Manufacturers
The following code numbers are from the Federal Supply Code for Manufactur-
ers Cataloging Handbooks H4-1 and H4-2, and their latest supplements.
Code Code
No. Manufacturer Address | No. Manufacturer Address
27264 Molex Products Co.,............ Downers Grove, I 75382 Kulka Electric
28480 Hewlett-Packard Co., ......... ....Palo Alto, Calif. Corp., oo Mt. Vermnon, N.Y.
71400 Bussman Manufacturing Div., 75915 Littlefuse, Inc., ................. .. .. DesPlaines, Iil.
McGraw-Edison Co., .......... ... St. Louis, Mo. 81741 Chicago Lock Co., .. ..o Chicago, i,
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