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2155A

1-1. INTRODUCTION.

1-2. This operating and service manual provides general
information, installation and operation instructions, theory
of operation, troubleshooting, maintenance instructions,
replaceable parts information, and diagrams for the
Hewlett-Packard Model 2155A Input/Output Extender (see
figure 1-1). Information in this manual is applicable to
2155A I/O Extenders having serial numbers with the pre-
fixes listed on the title page of this manual. This manual is
one of two manuals that document the extender. The other
manual, part no. 5951-3038, provides operating and service
instructions for the Power Supply, part no. 02100-60053,
which is part of the extender.

1-3. The basic extender expands the input/output (I/0)
capacity of the HP 2100 Computer to 45 I/O channels
(one I/O channel in the computer is used to interface the
computer to the extender). The additional extender chan-
nels can be used in conjunction with the computer 12895A
Direct Memory Access (DMA) Accessory Kit by installing
the 12896A DMA Accessory Kit in the basic extender.
Then, any I/O device connected to the extender can be
operated under DMA control.

1-4. If the optional DMA accessory kit is included in
the initial purchase order for the extender, the Kkit is
installed in the extender at the factory. If added after
shipment, the kit is furnished as a separate item to be
installed in the field. Instructions for installing the kit are
contained in the 12896A DMA Accessory Kit Installation
Manual, part no. 12896-90001.

2153-2

Figure 1-1. HP 2155A Input/Output Extender

SECTION

GENERAL INFORMATION M

1-5. GENERAL DESCRIPTION.

1-6. The 2155A I/O Extender is housed in the same
type chassis and cabinet as the 2100 Computer. (See
figures 1-2 and 1-3.) The cabinet contains the backplane
connectors and interconnecting wiring, card cage assembly,
back and front panel wiring, fan assemblies, and power
supply assembly. The card cage assembly consists of two
card racks which make up the I/O section. Access to the
card racks is obtained by removing the top cover of the
extender. Access to the power supply assembly and back-
plane connectors is obtained by removing the top and
bottom covers of the extender,

1-7. The backplane connectors for the I/O section of
the extender are wired to accept standard I/O plug-in cards.
The items comprising the basic extender (refer to para-
graph 1-13) must be installed in the extender and the com-
puter before the computer can use the extender I/O capa-
bility. The basic extender items include the printed-circuit
cards and interconnecting cables for interfacing the com-
puter I/0 system to the 32 I/O channels in the extender I/O
section. The extender channels can be used in conjunction
with the DMA circuits in the computer by installing the
12896A DMA Accessory Kit in the basic extender to
extend the DMA circuits to the I/O devices connected
to the extender.

1-8. The extender power supply can operate from
either a 115- or 230-volt ac power source by selecting the
proper connections at the input circuit of the power trans-
former. Extender power supply voltages are independent
of computer power supply voltages. The extender power
supply is controlled by the POWER switch on the front
panel of the extender. Power control circuits between the
extender and computer provide power failure detection
signals.

19. The power supply section is located at the rear of
the extender cabinet. Access to this part of the extender is
gained by removing the top panel of the cabinet. The power
supply section consists of plenum chamber assembly A26
and power supply assembly A25. The plenum chamber
houses a line filter, line fuses, and two cooling fans. The
extender operating voltages are also connected to test
points mounted on the back panel of the plenum chamber.
The function of the plenum chamber is to provide air
pressure for cooling the I/O section and to prevent dust
from entering through the exhaust ports.

1-10. The power supply assembly, comprised of 12
subassemblies, furnishes the five regulated dc voltages
required by the extender and any I/O interface cards
installed in the card cage. All optional units external to the
extender cabinet furnish their own ac and dc voltages

1-1
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Figure 1-2. I/O Extender, Top View (Panel Removed)
derived from a separate connection to the primary ac power Table 1-1. Power Supply Currents Available for I/O
line. Table 1-1 lists the power supply currents available to Interface Cards (with DMA extension)
the I/O section for I/O interface card operation.
CURRENT AVAILABLE
SUPPLY VOLTAGE (AMPERES)
1-11.  The backplane assembly is located under the card
cage and contains the circuit card connectors and inter- +30 0.1A
connecting wiring for the plug-in cards (Al through A23 +12.0 5.0A
and A101 through A112). (See figure 1-3.) +4.85 45.8A
-2.0 19.5A
-12.0 5.0A
1-12.  BASIC 2155A 1/0 EXTENDER.

Note: The currents specified are available with the DMA
1-13.  The basic extender is comprised of the following accessory kit installed.

items:

1-2
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Figure 1-3.

Power supply assembly, part no. 02100-60053.
Backplane assembly, part no. 02155-60006.

I/O extender card, part no. 02155-60003. (Installed in
slot 10 of computer.)

I/O X-1 extender card, part no. 02155-60001.
I/O X-2 extender card, part no. 02155-60002.
I/O terminator card, part no. 02100-60060.
I/O extension cable, part no. 02155-60011.

I/0O extension cable, part no. 02155-60012.
IPU interconnection cable, part no. 8120-1810.

Jumpers, part no. 5080-0058. (Fourteen jumpers are
supplied for installation on the I/O control card in the
computer.)

I/O Extender, Bottom View (Panels Removed)

1-14. The plug-in extender cards and extension cables
listed in paragraph 1-13 are shown in figure 1-4. The
physical and functional relationship between these items,
the computer, and the extender is shown in figure 3-2.

1-15.  DIRECT MEMORY ACCESS (DMA) ACCES-
SORY KIT.
1-16. The computer DMA capability (12895A DMA

Accessory Kit) can be extended to the basic extender by
installing the 12896 A DMA Accessory Kit (see figure 1-5)
in the extender. The kit consists of the following items:

a. DMA extender card, part no. 12896-60001.
b. DMA extension cable, part no. 12896-60002.
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PART NO. 02155-60001

PART NO.
02155-60012

PART NO. 02155-60003

PART NO. 02155-60002

PART NO.
02155-60011

PART NO. 02100-60060

2153-5

1-17.

1-18.

ITEMS.

Figure 1-4. I/O Extender Cards and Cables

STANDARD ACCESSORIES AND SERVICE

The following standard accessories and service

items are supplied with the basic extender:

a.

b. Operating and Service Manual, part no. 02155-90002.

C.

14

Rack mounting kit, part no. 5060-8744.

Power Supply Operating and Service Manual, part no.

5951-3038.

1-19. RACK MOUNTING KIT.

1-20. The rack mounting kit provides the necessary
hardware for mounting the extender in a standard 19-inch
equipment rack.

1-21. OPERATING AND SERVICE MANUALS.

1-22.  This manual and the power supply manual pro-
vides hardware documentation (see paragraph 1-2) for the
2155A I/O Extender as used with the 2100 Computer.
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PART NO. 12896-60001

PART NO. 12896-60002
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Figure 1-5. 12896 A DMA Accessory Kit

1-23. OPTION 015.

1-24. Option 015 is a factory-installed option which
permits the I/O extender to operate from 230 volts ac.
Movable jumpers located under the plenum chamber
assembly permit operation from the 230-volt source. The
jumpers are placed in the appropriate position and the ac
power cable fitted with a NEMA type 6-15P connector
before shipment to the customer.

1-25.  SPECIFICATIONS.

1-26.  Specifications for the I/O extender are given in
table 1-2. Note that the +20-volt and -20-volt supplies are
not listed since they are not used for I/O extender oper-
ation. Dimensional details are shown in figure 1-6.

1-27. IDENTIFICATION.

1-28.  This operating and service manual is identified on
the title page by the model designation and nomenclature
of the unit to which it applies, the option numbers which it
documents, the serial number prefix of the basic unit con-
figuration to which it is directly applicable, the manual part
number (at the lower left corner of the page), and the

publication date (at the lower right corner of the page). To
ensure that this manual applies to the unit being installed or
serviced, refer to the information presented in para-
graph 1-2 and in paragraphs 1-29 through 1-41.

1-29. I/O EXTENDER MODEL NUMBER.

1-30. The model designation for the basic extender
described in this manual consists of four digits and a letter
(2155A). The model designation is marked on the identifi-
cation label (18, figure 1-8) on the back of the unit. The
model designation is also marked on the front of the unit.
If the model designation on your unit does not agree with
that on the title page of this manual, this manual does not
apply to your unit. Obtain the proper manual from the
nearest HP Sales and Service Office. (Sales and Service
Offices are listed at the back of this manual.)

1-31. I/O EXTENDER SERIAL NUMBER.

1-32. The extender is identified by a 9-digit 1-letter
(0000A00000) serial number marked on the identification
label (18, figure 1-8) on the back of the extender. The first
four digits are a serial-number prefix used to indicate design
changes. If the serial-number prefix on the extender does
not agree with the prefix number on the title page of this
manual, refer to the manual-change information contained
in a supplement accompanying this manual. The letter

15
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Table 1-2. 1/O Extender Specifications

POWER REQUIREMENTS

LINE VOLTAGE: 115V ac  10%, single phase, 12A, or
230V ac t 10%, single phase, 6A

LINE FREQUENCY: 47.5 to 66 Hz (See paragraph 2-30.)
POWER CONSUMPTION: 800 watts (1400 volt-amperes), maximum

POWER CABLE
LENGTH: 10 feet (304,8 centimeters)

CONNECTOR: NEMA Type 5-15P (for 115V ac operation), or
NEMA Type 6-15P (for 230V ac operation)

DC SUPPLY VOLTAGES AND CURRENTS

+30V, 0.1A
+12V, 6A
+4.85V, 50A
-2V, 23A
-12V, 5A

ENVIRONMENTAL LIMITS
AMBIENT TEMPERATURE RANGE:

Operating: 0° o0 55°c°(32° to°131°F) .

Non-operating: -40 to 75 C (-40 to 167 F)
RELATIVE HUMIDITY: 50 to 95% at 25  to 40°C (77° to 104°F) without condensation
ALTITUDE:

Operating: 15,000 feet (4572 meters)

Non-operating: 25,000 feet (7620 meters)
VENTILATION

AIR FLOW: 400 cubic feet (11,3268 cubic meters) per minute
HEAT DISSIPATION: 2300 BTU (579,6 kilocalories) per hour, maximum

WEIGHT AND DIMENSIONS

WEIGHT: 115 pounds (52,21 kilograms) with card cage filled

HEIGHT: 12.03 inches (305,6 millimeters) for rack mounting
12.5 inches (317,5 millimeters) with stand-alone feet

WIDTH: 16.75 inches (425,5 millimeters)

DEPTH: 23.75 inches (603,25 millimeters)

CLEARANCE REQUIREMENTS
RECOMMENDED CABLE CLEARANCE AT REAR: 5 inches (127 millimeters), minimum
RECOMMENDED AIR EXHAUST CLEARANCE AT TOP: 3 inches (76,2 millimeters), minimum
RECOMMENDED AIR EXHAUST CLEARANCE AT SIDES: 2 inches (50,8 millimeters), minimum
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Figure 1-6. I/0O Extender Dimensions

designates the country in which the extender was manu-
factured (“A” indicates the United States). The remaining
five digits are a sequential suffix number that changes with
each extender manufactured.

1-33. OPTION NUMBERS.

1-34.  On the option label (17, figure 1-8) at the rear of
the extender is marked the identifying number of each
factory-installed optional feature. When optional features
are supplied for installation in the field, the installation
instructions require that the appropriate option number be
marked in the same place as for a factory-installed option.

1-35. ASSEMBLY PART NUMBERS.

1-36. The majority of the electronic assemblies in the
extender are plug-in printed-circuit cards. A typical card of
the type installed in the card cage is shown in figure 1-7. In
the illustration, the part number is in the upper left corner

of the card. Also shown in the illustration are the identi-
fying numbers and letters of the card pins, and the means
used for identifying integrated circuits (microcircuits)
mounted on the card.

1-37. Assemblies other than cards usually are not
marked with their part number. Part numbers for these
assemblies are found in Section VI of this manual, where all
electronic assemblies are identified by their location in the
extender.

1-38.  PRINTED-CIRCUIT CARD REVISION CODES.

1-39. Marked beneath the part number on each printed-
circuit card is a revision code (see figure 1-7). The first
character of the code is a letter which identifies the etched-
foil pattern on the card. The next four digits, referred to as
a date code, identify the electrical characteristics of the
card with components mounted. The date code is followed
by a 1- or 2-digit number which identifies the Hewlett-
Packard division which manufactured the assembly. The
entire revision code is either stamped on the card with

1-7
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EXTRACTOR LEVER

PART NO. OF CARD
REVISION CODE

PIN
IDENTIFICATION

EXTRACTOR LEVER

COM-
PONENT SOLDER
c1+
IO SIDE SIbE
1 2
R1 R2 c7 c8 3 4
PIN R4 co a7 . 5 6
IDENTIFICATION RS R6 R104
u12 u13 v l
COM- R9 R10 R1 R12
clo
SOLDER PONENT R13 R14 R15 R16 R105
R19 R20
A 1 R21 R22 cn c12 o1
g R23 R24 " R25 26 R106
R31 R32 ci4 R33 R34 c15 c16
R37 R38
R35 R36 ua uaz u43 uaa R107
R41 RA2
R39 RA0 c19 Ra3 R4a, c20 c21 R108 35 36
R4S R46 R47 Ra8 Rio9 37 38
omIT RA9 RS0 us1 us2 us3 usa 4
RS1 R62 5
c23 ~ O
G, 1,0,Q 83 54 c22 RS RS6 c24 c2s I3
R61 R62 R63 R64 R110
c26 c27 c28 c29
RE5 R66 R67 RE8
R
R69 R70 un 7 R71 R72
R73 R74 R75 R76
c30 c31
! R77 78 R79 R80 R13
AZA R81 R82 u81 us2 83 Rea us3 2:::
R85 RE6
BB [ Res c32 c33
RO1 RO2
R89 RO U9 v92 ue3 u9s R116
R9S R96
Ro3 R94 c34 c35 c36 c37 Rz
RO7 R8 R118
,
R101
c38 c39 c40 ca1 R119 83 &
85 86

+ca

N

ROW AND COLUMN ORDER.

NOTE: INTEGRATED CIRCUITS ARE NUMBERED IN

2107-7

Figure 1-7. Typical Printed-Circuit Card

marking ink, or as part of the etched-foil pattern. If both a
stamped and an etched code are used, the stamped revision
code identifies the card with components mounted, and the

etched revision code identifies the card without
components.

1-40. POWER SUPPLY DATE CODE.

1-41. The power supply date code is marked on the

power supply date code label (19, figure 1-8) at the rear of
the extender. The date code, consisting of four digits,
identifies the electrical configuration of the power supply
assembly and is used to indicate design changes. If the date
code marked on the label does not agree with the power
supply date code on the title page of the power supply
manual, refer to the manual change information contained
in a supplement accompanying the power supply manual.

142. MAINTENANCE FEATURES.

1-43. Major extender maintenance features for adjusting
and servicing are shown in figure 1-8. The function of each
feature is given in table 1-3.

1-8

1-44. MAINTENANCE TOOLS, PARTS, MATERIALS,
AND EQUIPMENT.

1-45. TOOLS.

1-46. A standard electronics tool kit will provide the

tools required for normal servicing of the extender. The kit
must include a soldering iron designed for removing and
installing 14-, 16-, and 24-pin integrated circuits, and a
rubber bulb with suction tube for withdrawing molten
solder. Also required is a torque wrench, capable of-indi-
cating 15 pound-inches, with 3/8-inch, 7/16-inch, 1/2-inch,
9/16-inch and 11/16-inch sockets. The torque wrench is
used when replacing stud-type semiconductor devices in the
power supply as described in Section V of the Power
Supply Operating and Service Manual.

1-47.  If changes are made to the backplane wiring, wire
wrapping tools are required to connect and disconnect the
solderless wrapped connections on the backplane terminals.
Suitable types of wire wrapping tools are listed in table 1-4.
The tool part numbers listed in the table specify the proper
size for the extender backplane terminals and wires. The
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TOP VIEW
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POWER SUPPLY COVER
REMOVED)

REAR VIEW
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Figure 1-8. Maintenance Features of the I/O Extender

manual wrapping tool (straight shaft) listed in table 1-4 is
appropriate for use only when a few wire connections are
to be wrapped at infrequent intervals. The manual wrapping
tool with the pistol grip is appropriate when wiring changes
are made frequently. Power-operated wire wrapping tools
for more extensive wiring changes are available from the
manufacturers listed.

1-48. In addition to the wiring tools, the following tool
is required if a contact in a backplane connector must be

replaced: A-MP TERMI-TWIST Contact Replacement Tool,
Amp part no. 69514-1, for 0.031 by 0.062 inch wiring
post.

1-49. The A-MP tool may be obtained from Amp
Incorporated, Harrisburg, Pennsylvania. However, this tool
is rarely required and it may be preferable to have back-
plane wiring work done by Hewlett-Packard service
personnel. (Hewlett-Packard Sales and Service Offices are
listed at the back of this manual.)

1-9
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Table 1-3. I/0 Extender Maintenance Feature Functions
FIGURE 1-8,
INDEX REFERENCE
NO. NAME DESIGNATION FUNCTION
1 250 VDC, 2.5A Fuse A25A5F1 160-volt protection for inverter assembly A25A8,
2 250 VDC, 2.5A Fuse A25A5F2 160-volt protection for inverter assembly A25A8,
3 250 VDC, 0.25A Fuse A25F1 +40-volt protection for 1/O card slots.
4 Air Filter - Fitters cooling air.
5 +30V Test Point A26TP1 +30-volt supply test point.
6 +20V Test Point A26TP2 +20-volt supply test point.
7 +12V Test Point A26TP3 +12-volt supply test point.
8 +4.85V Test Point A26TP4 +4.85-volt supply test point.
9 -2V Test Point A26TP5 -2-volt supply test point.
10 -12V Test Point A26TP6 -12-volt supply test point.
11 -20V Test Point A26TP7 -20-volt supply test point.
12 GND Test Point A26TP8 Ground-return test point.
13 IPU connector A26J1 Connection for Internal Power Up signal to computer.
14 250 VAC, 12A Fuse A26F1 Line voltage protection for preregulator assembly A25A7.
(115V operation)
250 VAC, 6A Fuse
(230V operation)
15 250 VAC, 2A Fuse A26F2 Line voltage protection for preregulator control card A25A1.
(115V operation)
250 VAC, 1A Fuse
(230V operation)
16 Power Specification - Specifies the power line frequency for which power failure
Label circuits are adjusted.
17 Option Label — Identifies the optional features installed in the extender.
18 Identification Label — Identifies extender model number and seria! number to deter-
mine technical manual effectivity.
19 Date Code Label - Provides power supply part no. and a date code which

identifies the electrical characteristics of the power supply

assembly and determines technical manual effectivity.

1-10
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Table 1-4. Backplane Wiring Tools, Bits, and Sleeves
MANUFACTURER'S
TYPE PART NO. MANUFACTURER
Manual Wrapping Tool 2682 Ostby and Barton
(Straight Shaft Handle Only) 487 Jefferson Blvd.
Warwick, R. 1. 02886
Manual Wrapping 26509HW Ostby and Barton
Bit and Sleeve Assembly 487 Jefferson Bivd.
(For Straight Shaft Handle) Warwick, R. |. 02886
Manual Unwrapping 20260 Ostby and Barton
Bit and Sleeve Assembly 487 Jefferson Bivd.
(For Straight Shaft Handle) Warwick, R. |. 02886
Wrapping Tool Model 963 Standard Pneumatic
(Pistol Grip Model) P. O. Box 745
Whittier, Cal. 90608
Model 14H-IC Gardner-Denver Co.
Grand Haven, Mich. 49417
Wrapping Bit 0B-26509 Standard Pneumatic
(For Pistol Grip Model) P. 0. Box 745
Whittier, Cal. 90608
37006 Gardner-Denver Co.
Grand Haven, Mich. 49417
Wrapping Sleeve 0B-40200 Standard Pneumatic
(For Pistol Grip Model) P.O. Box 745
Whittier, Cal. 90608
17611-2 Gardner-Denver Co.
Grand Haven, Mich. 49417

150. PARTS AND MATERIALS.

1-51. Spare parts that may be required for the extender
are listed in Section VI of this manual. Part numbers and
ordering information are included.

1-52. Materials and chemicals normally used for elec-
tronics service work must be available to the serviceman.
These must include heat-conductive silicone compound
(Wakefield 120-2 Thermal Joint Compound, HP part no.
6040-0239, or equivalent. When ordering the above
compound, specify a 2-ounce jar.)

1-53. SERVICING EQUIPMENT.

1-564. Equipment recommended for maintenance, trouble-
shooting, and repair of the extender is listed in table 1-5.
Equipment equivalent to that specified may be substituted.

1-55. EXTENDER CONFIGURATIONS.

1-56. Table 1-6 lists the serial-number prefix (see
paragraph 1-32) of the extenders covered by this manual,
together with the revision code (see paragraph 1-39) of each
printed-circuit card used in the extender. The extender
serial-number prefix and card revision codes reflect the
configuration as originally manufactured and shipped from
the factory. Notes explain changes made to assemblies
other than the printed-circuit cards.

1-57. Because of field modifications, repairs, board
exchange, and other factors that may alter the shipped
configurations, the configurations existing in the field may
not always agree with the information presented in
table 1-6.

1-58. FIELD OFFICE ASSISTANCE.

1-59. Should servicing assistance be required, contact the
nearest Hewlett-Packard Sales and Service Office. These
offices are listed at the back of this manual.

1-11
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Table 1-5. Recommended Test Equipment and Servicing Devices

INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED HP MODEL
Dual-trace Rise time: <10 ns. Vertical deflection: 1 volt/division and 10 HP 180A Oscilloscope with 10004A Probe
oscilloscope volts/division  (including attenuator probe, if used). and the following plug-in units:

Hori 0. i ivisi
sec;::zr/‘t;?\:isisov:\eep speed: 0.1 microsecond/division to 1 HP 1801A Dual Channel Vertical Amplifier
) HP 1820A Time Base or HP 1821A Time
Base and Delay Generator.

Digital At least 4-digit readout. Minimum input resistance: 10 HP 3439A Digital Voltmeter with HP

voltmeter megohms. Full-scale ranges: 9.999 and 99.99V dc. 344 1A Range Selector

AC voltmeter

Expanded-scale or digital-readout type, capable of reading
the ac voltage supplied to the extender to *1%. Voltage
range must be at least 100-115 volts (for a 115volt
extender), or 200-230 volts (for a 230-volt extender).

HP3445A AC/DC Range Unit. (Also
performs functions of HP 3441A Range
Selector listed above. Requires HP 3439A
Digital Voltmeter.)

Multimeter Accuracy: 3% of full scale. Full-scale ranges: 100 mV to HP 427A
300V (dc and ac), 10 ohms center-scale to 10 megohms
center-scale.
Logic probe Indication: logic true >+1.4 volts. HP 10525A
Variable auto- Capable of reducing extender input line-voltage to 98 volts None
transformer rms (196 volts for a 230-volt extender), and able to furnish
the power required by the extender (up to 1400 volt-amperes,
depending on the accessory features installed).
Centigrade General-purpose type, accurate to £1°C. HP 0440-0004
thermometer
High-pressure 25-50 psi pressure None
air source
Vacuum cleaner Must have flexible hose with small nozzle, vacuum port for None
hose, and pressure port for hose.
IC test clip None None
NOTES:

1. The logic probe is optional. Operating voltage for the probe can be obtained from terminals 4 and 5 of A25TB1 located beneath
the power supply.

2. Ambient-temperature and humidity specifications of test equipment must suit the extender environment.

1.12
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Table 1-6. I/O Extender Configurations
EXTENDER CARD REVISION CODE POWER
SERIAL NUMBER A10 SUPPLY REMARKS
PREFIX (IN COMPUTER) A13 A110 A111 A112 DATE CODE

1149

1128 1201 1131 1122 1147 1147 or (Note 1)
1150

1139 1201 1131 1122 1147 1147 1150 (Note 2)

1220 1201 1131 1122 1147 1147 1215

1229 1201 1131 1122 1147 1147 1220

1231 1201 1131 1122 1147 1147 1229

1244 1201 1131 1122 1147 1147 1240

1245 1201 1131 1122 1147 1147 1243

1249 1201 1131 1122 1147 1147 1249

1250 1201 1131 1122 1147 1147 1250

1304 1201 1131 1122 1147 1147 1250 (Note 3)

NOTES: 1. Power supplies with date codes lower than 1149 must not be used.

2. Changes in some of the wire colors (see figure 7-2) changed the serial number prefix from 1128 to 1139.

3. No major assemblies changed. Color-coded strips on the card cage and color-coded extractor handles were
added.

1-13/1-14
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2-1. INTRODUCTION.

2-2. This section presents installatiop instructions and
operating information for the 2155A I/O Extender. Instal-
lation instructions include initial inspection and installation
of the extender. Also described are claims procedures and
methods of repacking the extender for reshipment. Operat-
ing information includes extender slot and address identifi-
cation, priority network, interrupt priority continuity,
extender power supply operation, and programming.

23. INSPECTION OF SHIPMENT.

2-4. The extender and its accessories may be shipped in
more than one container. When the shipment is received,
check the carrier’s papers to ensure that the correct number
of containers has been received.

2-5. If external damage to a shipping container is
evident, or if a container is water-stained, ask the carrier’s
agent to be present when the container is opened.

2-6. When ready to unpack the shipment, open the
containers and find the envelope marked “CUSTOMER
RECORDS”. Included in this envelope is a list of the
equipment shipped. Check this against the original ordering
papers sent to Hewlett-Packard to ensure that all items
correspond.

2-1. Unpack the containers and examine each item for
external damage. Look for such things as broken parts,
dented corners, bent panels, and scratches. Also check the
rigid foam-plastic cushioning material (if used) for signs of
deformation which could indicate rough handling in transit.

2-8. Remove the top panel of the extender and check
for loose parts inside the extender. Examine the interior of
the extender for broken parts or other signs of damage.

29, If the above examination reveals damage to the
extender or its accessories, follow the damage-claim pro-
cedure described in paragraph 2-18. Retain the shipping
containers and packaging materials for examination in the
settlement of claims, or for reshipment.

2-10.  Upon completing the inspection for damage in

transit, proceed with a physical inventory of the material
received, as described in the following paragraphs.

2-11.  PHYSICAL INVENTORY.
2-12. MANUALS.

2-13. Check to ensure that all manuals listed in the
“CUSTOMER RECORDS” envelope have been received.

SECTION

INSTALLATION AND OPERATION BU!

2-14, EQUIPMENT,

2-15.  Check the model number marked on the front
door of the extender to ensure that a 2155A has been
received.

2-16.  Check the model number marked on the back of
the extender to ensure that a 2155A is indicated. Also
check the serial number on the back of the extender and
the number given in the “CUSTOMER RECORDS” en-
velope to ensure that the numbers conform. Compare the
list of optional features marked on the back of the extender
to be sure that it includes all optional features listed in the
“CUSTOMER RECORDS” envelope.

2-17. Insofar as possible, check to ensure that each
equipment item listed in the “CUSTOMER RECORDS”
envelope has been received. In the case of certain optional
features, it may be necessary to refer to the Operating and
Service Manual for the optional feature to determine how
to identify it. If an option consists of more than one
physical unit, make sure that all parts have been received.

2-18.  CLAIMS.

2-19.  If the extender is incomplete or damaged when
received and fails to meet specifications, notify the nearest
Hewlett-Packard Sales and Service Office. (Sales and Service
Offices are listed at the back of this manual.) If damage
occurred in transit, notify the carrier also. Hewlett-Packard
will arrange for replacement or repair without waiting for
settlement of claims against the carrier.

2-20. PACKAGING FOR RESHIPMENT.
2-21. RESHIPMENT USING ORIGINAL PACKAGING.

2-22.  The same containers and materials used in factory
packing can be used for reshipment of the extender. Al-
ternatively, containers and packaging materials may be
obtained from Hewlett-Packard Sales and Service Offices. If
the extender is being sent to the factory for servicing,
attach a tag to the extender specifying the return address,
the type of service required, the extender model number,
and the full serial number of the extender. Mark the con-
tainer “FRAGILE” to assure careful handling. In any
correspondence, refer to the extender by model number
and full serial number,

2-1
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2-23. RESHIPMENT USING NEW PACKAGING.

2-24, The following instructions should be followed
when packaging the extender with commercially available
materials:

a. Wrap the extender in heavy paper or sheet plastic. If
shipping the extender back to the factory, first attach a
tag to the extender with the return address and indicat-
ing the type of service required, the extender model
number, and full serial number.

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

c. Use enough shock absorbing material (3- to 4-inch
layer) on all sides of the extender to provide a firm
cushion and to prevent movement inside the container.
Use particular care to protect the corners.

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

e. In any correspondence with the factory, refer to the
extender by model number and full serial number.

2-25. INSTALLATION REQUIREMENTS.
2-26. ENVIRONMENTAL REQUIREMENTS.

2-27. The extender must be installed in a location where
the ambient temperature is between 0° and 55°C (32° and
131°F) when the extender is operating. Relative humidity
must be between 50 and 95 percent within the temperature
range of 25° to 40°C; no moisture condensation, water
drips, or spray is permissible. When the extender is turned
off, the permissible temperature range is -40° to 75°C
(-40° to 167°F).

2-28. To maintain proper cooling, there must be at least 2
inches of clear space at the sides of the extender, and 3
inches above the extender. Clearance at the back must be at
least 5 inches for passage of air and to prevent sharp bends
in cables entering the extender.

2-29. POWER REQUIREMENTS.

2-30. The extender operates from a power source
supplying an ac voltage of 115 or 230 volts rms *10
percent, single-phase. The required power frequency is 47.5
to 66 Hz, however, the power fail circuits in the power
supply are line-frequency sensitive and must be adjusted to
operate at the line frequency available. A label located at
the rear of the extender (see item 16, figure 1-8) specifies
the line frequency for which the power fail circuits were
adjusted before shipment from the factory. If the available
line frequency is different from that marked on the label,
the power fail circuits will require readjustment (refer to
the Power Supply Operating and Service Manual). Power
consumption is up to 800 watts, depending on the optional
features included in the extender. Note that optional I/O

2-2
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devices not within the extender cabinet, and which make
separate connection to the power line, have their own
power specifications, and the power they require is
additional to that consumed by the extender.

2-31. Movable jumpers and the proper ac power cable in
the extender permit use of either 115- or 230-volt power
sources. The extender is shipped with the proper ac power
cable and with these jumpers connected in accordance with
the customer’s order (standard 115 volts or 230-volt
option 015). However, before the extender is connected to
the power line, the jumpers must be checked to ensure that
they are correctly connected. This is done as follows:

a. Make sure the ac power cable is not plugged into a
voltage source.

b. Remove the bottom panel of the extender to expose
terminal board A26TB1. This terminal board is
mounted beneath the plenum chamber.

c. Check the jumpers on the terminal board to ensure that
they are properly connected. (See figure 2-1.)

d. Replace the bottom panel.

2-32. AC POWER OUTLET AND EXTERNAL
GROUND.

2-33. The ac outlet which will supply power to the
extender must be checked to ensure that it furnishes the
voltage for which the extender is connected. Furthermore,
the ac outlet and its associated wiring and fuses (or circuit
breakers) must be capable of carrying at least 12 amperes
for a 115-volt extender or 6 amperes for a 230-volt
extender.

2-34.  If the extender is shipped for 115-volt operation,
the ac power cable will fit a NEMA (National Electrical
Manufacturers Association) type 5-15R or 5-20R female
power outlet (figure 2-2). If the extender is shipped for
230-volt operation, the ac power cable will fit a NEMA
type 6-15R or 6-20R female power outlet (figure 2-3). (The
5-15R or 5-20R connector must never be used for 230-volt
operation.) Before installation, make sure that the local
electrical codes permit the use of these types of electrical
outlets for the line voltage and load current used by the
extender. If necessary, change the plug on the ac power
cable to fit the acceptable type of outlet (see WARNING in
paragraph 2-39).

2-35.  Check the ac outlet with a voltmeter to be sure the
required voltage is supplied, and that it is single-phase. If
the extender is connected for 115-volt operation, the volt-
age must be 103.5 to 126.5 volts ac (rms). For 230-volt
operation, the voltage must be 207 to 253 volts ac (rms).
Bear in mind that the electrical load imposed by the
extender and its optional features may reduce the line
voltage below the no-load value.
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Figure 2-1.

2-36.  If the voltage is in the correct range, check the ac
outlet to ensure that it is correctly wired with respect to
high-potential ac voltage, ac neutral, and earth ground. Use
a low impedance voltmeter, 20,000 ohms per volt or less,
for making these measurements. If the outlet is improperly
wired, correction must be made by a qualified electrician,
and local electrical codes must be observed.

2-37.  The extender will operate with the earth ground
lead in the ac power cable unconnected. However, for
safety reasons, it is strongly recommended that attachment
be made to a good earth ground through the ac power cable
used by the extender.

2-38. For installation in a ship, airplane, motor vehicle,
or train, the earth ground wire in the extender ac power
cable must be connected to the hull or metal frame of the
vehicle.

2-39. AC POWER CABLE.

WARNING

If the connector at the end of the ac
power cable is changed, the replacement
connector must be correctly wired to the
cable. If the replacement connector is
incorrectly wired, fuses A26F1 and
A26F2 in the extender will not remove
voltage from some of the extender ac
circuits when the fuse blows. The result-
ing high voltage at exposed terminals

Jumper Locations for 115-Volt and 230-Volt Operation

inside the extender presents a hazard to
the extender serviceman. A similar situa-
tion applies when an extension cable is
used.

2-40. Check the 10-foot (304,8 centimeters) ac power
cable to be sure it is long enough to connect the extender
to the ac outlet to be used. If a longer cable length is
required (20 feet or 609,6 centimeters maximum length
allowable) the ac power cable must be cut to 1-foot to
2-foot length, fitted with a proper connector, and an exten-
sion cable added. Also, make sure the connector on the
extension cable fits the ac outlet. Any added cabling must
have three conductors. Wire insulation on the extension
cable must safely withstand at least 230 volts, and the size
of each conductor must be as follows:

For a cable 10 to 15 feet (304,8 to 457,2 centimeters)
in length:

a.

(1) No. 12 American Wire Gauge (AWG).
(2) No. 14 British Standard Wire Gauge (SWG).
(3) No. 20 Metric Wire Gauge.

For a cable 15 to 20 feet (457,2 to 609,6 centimeters)
in length:

(1) No. 10 AWG.
(2) No. 12 SWG.
(3) No. 25 Metric Wire Gauge.
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Figure 2-2. NEMA Type 5-15R and 5-20R
AC Outlet, Mating Side

2-41.  If an extension cable is used, or if the connector at
the end of the ac power cable has been replaced, make sure
that fuses A26F1 and A26F2 remain on the high-potential
side of the power line. This is done as follows:

a. Plug the extension cable, if used, into the power cable.
Do not make connection with the ac power source.

b. Remove the bottom panel of the extender and turn
the POWER switch at the front of the extender
to ON.

c. Set an ohmmeter to the R X 100 scale, and zero the
meter.

d. Connect one lead of the ohmmeter to the high-potential
prong of the male connector which will plug into the ac
source. (Refer to figure 2-2 or 2-3.)

e. Connect the other ohmmeter lead to terminal 5 of
terminal board A26TB1. (See figure 2-1.)

2-4

2155A
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EARTH GROUND
GROUND
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2133-5A

Figure 2-3. NEMA Type 6-15R and 6-20R
AC Outlet, Mating Side

Check the ohmmeter reading. If an open circuit is
indicated, turn the POWER switch at the front of the
extender to ON to close the contacts of switch S1 in
the extender (see figure 2-4). With the switch contacts
closed, the ohmmeter reading should be approximately
zero. If the reading is not approximately zero, the
power cable connections are incorrect. Make the neces-
sary corrections as described in step “h” below.

If the test in step “f” is correct, turn the POWER
switch to OFF to open the switch contacts. The ohm-
meter should indicate infinite. If the reading is not
infinite, the power cable connections are incorrect.

If either of the preceding measurements is incorrect,
make the necessary changes in connector wiring. If an
extension cable is used, change connections in one of
the extension cable connectors, rather than in the
factory-wired ac power cable. After making the correc-
tion, repeat the entire procedure, starting with step “c”,
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Figure 2-4. AC Power Connection Check Diagram
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242. MOUNTING.

2-43.  The extender is designed either for bench installa-
tion or for mounting in a standard 19-inch equipment rack.
When installed on a shelf, bench, or table, the extender
need not be fastened down except for shipboard, aircraft,
or other mobile use. Shock mounts must be used for mobile
installations. When installed in a rack, mount the extender
in accordance with the instructions included in the rack-
mounting kit. For mobile installations, the entire rack must
be shock-mounted.

2-44,  After the extender hasbeen mounted, connect it to
the computer as described in the following paragraphs.

245,  INSTALLATION.

2-46.  Installation instructions apply to installation of
the basic extender (paragraph 2-47) and to installation of
the extender containing a 12896A DMA Accessory Kit
(paragraph 249).

2-47. INSTALLATION OF BASIC EXTENDER.

2-48.  The basic extender provides 32 additional I/O slots
to the 2100 Computer. The extender cards and cables are
installed to interconnect the computer and extender as
shown in figure 2-5. Proceed as follows:

a. At the front panel of the extender and the computer,
turn the POWER switch to OFF.

b. Disconnect the extender and the computer ac power
cables from the power source.

WARNING

Dangerous line voltage is present in the
extender and the computer even when the
POWER switch is off. Do not proceed fur-
ther until complying with step “’b”” above.
Failure to heed this warning could result
in injury or death.

c. Remove the top panel from the computer and from the
extender and install the cards in the slots specified in
table 2-1 and figure 2-5. Remove the I/O Control Card

d. Connect the TI/O

2155A

(part no. 02100-60024) from the computer. Install
jumpers (part no. 5080-0058) W1 through W6 and W9
through W16 in position A. See figure 2-6. Re-install
card. Mark the schematic diagram for the A7 I/O Con-
trol Card in the computer Diagrams Manual (part no.
02100-90003 for 2100A or part no. 02100-90164 for
21008S), to show the jumpers in position A.

Note:  The I/O terminator card does not contain
a priority bus circuit. Therefore I/O inter-
face cards must not be installed in card
slots with higher octal addresses than the
slot containing the I/O terminator card
(see figure 2-8). Otherwise, the interrupt
system will not function properly.
Remove the I/O terminator card when its
card slot and higher octal address card
slots are to be used for interface cards.

extension cable (part no.
02155-60011) from the 48-pin connector of the I/O
control card located in slot 7 of the computer to the
48-pin connector of the I/0-X1 extender card located
in slot 112 of the extender. Figure 2-5 shows the
interface cabling and table 2-2 provides cable informa-
tion.

e. Connect the other I/O extension cable (part no.

02155-60012) from the 48-pin connector of the I/O
extender card located in slot 10 of the computer to the
48-pin connector of the I/O-X2 extender card located
in slot 111 of the extender. Table 2-3 provides cable
information.

f. Replace the top panels on the computer and the
extender.

g. Connect the IPU interconnection cable (part no. 02155-

60015) from the IPU connector on the rear of the
extender to the IPU connector on the rear of the
computer.

h. Connect the computer and extender ac power cables to

the power source.

i. At the extender and the computer front panel, turn the

POWER switch to ON.

j. Check the voltages at the test jacks on the rear panel of

the extender as described in Section V of the Power
Supply Operating and Service Manual.

Table 2-1. Basic Extender, Card Locations

ASSEMBLY HP PART NO. CARD SLOT
1/0-X1 Extender Card 02155-60001 112 of the extender
1/0-X2 Extender Card 02155-60002 111 of the extender
1/0 Extender Card 02155-60003 10 of the computer
1/0O Terminator Card 02100-60060 13 of the extender

2-6



2155A Section II

*1/0 EXTENDER CARD (02155-60003)
1/0 CONTROL CARD (02100-60024)

2100 COMPUTER

1/0-X1 EXTENDER CARD (02155-60001)

1/0-X2 EXTENDER CARD (02155-60002)

101

2155A EXTENDER

*FURNISHED WITH EXTENDER.

2153-12A
Figure 2-56. Basic I/O Extender Interface to Computer
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NOTE: ALL JUMPERS ARE CONNECTED IN POSITION “A” EXCEPT W7 AND W8
(NOT CONNECTED) FOR USE WITH THE 2155A 1/0 EXTENDER.

2153-11

Figure 2-6.

I/O Control Card Jumper Positions

Table 2-2. I/O Extension Cable (02155-60011), Connector Pin Assignments

PIN SIGNAL PIN SIGNAL
A Spare 1 GND
B Spare 2 FLG6
C Spare 3 FLG2X
D Spare 4 FLG5
E Spare b Not connected
F Spare 6 Not connected
H Spare 7 Not connected
J Spare 8 Not connected
K Spare 9 Not connected
L Not connected 10 SCM6
M SCM2X 1 Not connected
N SCM3 12 Not connected
P SCM4 13 SCM5
R Not connected 14 IRQ1X
S Not connected 15 IRQ2X
T Not connected 16 IRQ3X
U SCLOX 17 IRQ4 X
\Y SCL1X 18 IRQ5X
w SCL2X 19 IRQ6X
X SCL3X 20 IRQ7X
Y SCL4X 21 FLG3
P4 SCL5X 22 PWUX
AA SCL6X 23 Not connected
BB SCL7X 24 GND

2-8
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Table 2-3. 1/O Extension Cable (02155-60012), Connector Pin Assignments

PIN SIGNAL PIN SIGNAL
A GND 1 GND
B SFC 2 CLF
C IEN 3 STF
D 1AK 4 T3I0
E SKF b CRS
F 10G 6 POPIO
H 10BI116 7 100
J CLC 8 STC
K PRH25 9 101
L SFS 10 SIR
M 10B0O 1" 10B1
N 10B2 12 10B4
P SPARE 13 SPARE
R ENF 14 10B3
S 10B5 15 RUN
T 10B6 16 10B7
U 10B9 17 10B8
\Y 10B10 18 10B12
w 10B13 19 10B11
X 10B14 20 EDT
Y PON 21 Spare
4 LDS 22 Spare

AA I0B15 23 Spare
BB GND 24 GND

k. Load the interrupt test diagnostic program tape into the WARNING

computer and run the test according to the procedures
contained in program procedure part number
02100-90025 located in the Manual of Diagnostics.

Note: The letter which follows program tape
numbers identifies a particular revision of
the tape and is subject to change. Always
use the latest revision of a program tape
even if different from that specified,
together with the appropriate diagnostic
program procedure contained in the
Manual of Diagnostics.

2-49. INSTALLATION OF EXTENDER WITH 12896A
DMA ACCESSORY KIT.

2-50.  The extender with DMA accessory kit allows DMA
operation with any I/O device connected to one of the 32
I/0O slots of the extender. The extender cards and cables are
installed to interconnect the computer and extender as
shown in figure 2-7. Proceed as follows:

a. At the front panel of the extender and the computer,
turn the POWER switch to OFF.

b. Disconnect the extender and the computer ac power
cables from the power source.

C.

Dangerous line voltage is present in the
extender and the computer even when the
POWER switch is off. Do not proceed fur-
ther until complying with step b’ above.
Failure to heed this warning could result
in injury or death.

Remove the top panel from the computer and from the
extender and install the cards in the slots specified in
table 2-4 and figure 2-7. Check that the I/O Control
Card (part no. 02100-60024) and the DMA Card (part
no.12895-60001) are installed in the computer. Remove
the I/O control card from the computer and install
jumpers (part no. 5080-0058) W1 through W6 and W9
through W16 in position A. See figure 2-6. Re-install
card. Mark the schematic diagram for the A7 I/O Con-
trol Card in the computer Diagrams Manual (part no.
02100-90003 for 2100A or part no. 02100-90164 for
21008S), to show the jumpers in position A.

Note: The I/O terminator card does not contain

a priority bus circuit. Therefore I/O inter-
face cards must not be installed in card
slots with higher octal addresses than the
slot containing the I/O terminator card
(see figure 2-8). Otherwise, the interrupt
system will not function properly.
Remove the I/O terminator card when its
card slot and higher octal address card
slots are to be used for interface cards.

2-9
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*1/O EXTENDER CARD (02155-60003)

DMA CARD (12895-60001)

1/0 CONTROL CARD (02100-60024)

2100 COMPUTER

1/0-X1 EXTENDER CARD (02155-60001)

1/0-X2 EXTENDER CARD (02155-60002)

DMA EXTENDER CARD (12896-60001)

101

2155A EXTENDER

*FURNISHED WITH EXTENDER.

2153-13A
Figure 2-7. I/O Extender with 12896 A DMA Kit, Interface to Computer
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Table 2-4. Extender with DMA, Card Locations

ASSEMBLY HP PART NO. CARD SLOT
1/0-X1 Extender Card 02155-60001 112 of the extender
1/0-X2 Extender Card 02155-60002 111 of the extender
1/0 Extender Card 02155-60003 10 of the computer
DMA Extender Card 12896-60001 110 of the extender
1/0 Terminator Card 02100-60060 13 of the extender

EXTENDER
OCTAL ADDRESSES CARDS

N

54 DMA 1/0-X2 I/O X1

NV
CARD SLOT NUMBERS

OCTAL ADDRESSES

47 46 45 27 26 25

> > > > > > > > >
1234567891111
\ /

N
CARD SLOT NUMBERS

2153-14
Figure 2-8. Card Slot Numbering and I/O Address Locations (Front View)

d. Connect the I/O extension cable (part no. g. Replace the top panels on the computer and the

02155-60011) from the 48-pin connector of the I/O
control card located in slot 7 of the computer to the
48-pin connector of the I/0-X1 extender card located
in slot 112 of the extender. Figure 2-7 shows the
interface cabling and table 2-2 provides cable infor-
mation.

Connect the other I/O extension cable (part no.
02155-60012) from the 48-pin connector of the 1/O
extender card located in slot 10 of the computer to the
48-pin connector of the I/0-X2 extender card located
in slot 111 of the extender. Table 2-3 provides cable
information.

Connect the DMA extension cable (part no. 12896-
60002) from the 48-pin connector of the DMA card
located in slot 9 of the computer to the 48-pin con-
nector of the DMA extender card (part no. 12896-
60001) located in slot 110 of the extender. Figure 2-7
shows the interface cabling and table 2-5 provides cable
information.

extender.

Connect the IPU interconnection cable (part no. 02155-
60015) from the IPU connector on the rear of the
extender to the IPU connector on the rear of the
computer.

Connect the computer and extender ac power cable to
the power source.

At the extender and the computer front panel, turn the
POWER switch to ON.

Check the voltages at the test jacks on the rear panel of
the extender as described in Section V of the Power
Supply Operating and Service Manual.

Load the DMA test diagnostic program tape into the
computer and run the test according to the procedures
contained in program procedure part no. 12578-90014
located in the Manual of Diagnostics.

2-11
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Table 2-5. DMA Extension Cable (12896-60002), Connector Pin Assignments

Not connected
Not connected
SSSR2

SSSR1

SCM5

SCM6

Not connected
Not connected
SCM3

SCMv4

EREQ1
EREQ2
SRQ25X
SRQ26X
SRQ27X

GND

BEZN<KXS<CcH0wIDTZErACITMOUO®>

PIN SIGNAL PIN SIGNAL

GND 1 GND

Not connected 2 Not connected
Not connected 3 Not connected
Not connected 4 Not connected
Not connected 5 Not connected
Not connected 6 Not connected
Not connected 7 Not connected
Not connected 8 Not connected

9 Not connected
10 Not connected
11 Not connected
12 Not connected
13 Not connected
14 Not connected
15 Not connected
16 Not connected
17 Not connected
18 Not connected
19 Not connected
20 Not connected
21 Not connected
22 Not connected
23 Not connected
24 GND

Note: The letter which follows program tape numbers
identifies a particular revision of the tape and is
subject to change. Always use the latest revision
of a program tape even if different from that
specified, together with the appropriate diag-
nostic program procedure contained in the
Manual of Diagnostics.

2-51. SLOT AND ADDRESS IDENTIFICATION.

2-52.  Card slots in the extender are identified by decimal
numbers. These numbers are located on the card cage be-
tween the card guides. Above these numbers are arrows
which point to the specific slot. Figure 2-8 illustrates the
card slot numbering and the I/O octal address locations.

Note: Beginning with serial numbers prefixed 1304,
the card cage and the extractor handles on the
cards are color coded. This is intended to pre-
vent accidental installation of a card into a slot
not intended for that card. (Installing a card into
a wrong slot can result in damage to the card or
to the extender.)

2-53. PRIORITY NETWORK.

2-54. A priority network on the interface cards allows
only one external device to interrupt the computer program
regardless of the number of devices requesting an interrupt.
Each of the interface card slots in the extender is allowed
an interrupt priority corresponding to the select code
assigned to the slot. The interrupt priority assignments of
each slot remain fixed, but since any interface card can be

2-12

plugged into any slot, the actual priority of a given device
can be changed by plugging the I/O device interface card
into a different slot.

2-55.  Priority is established by a hardware-implemented
priority chain. A typical interrupt priority chain is illus-
trated in figure 2-9. If the external device (whose interface
card is located in card slot 19) is not ready to interrupt the
computer program, the flag signal is false, making the
output signal from gate A true. If a device of higher priority
is not requesting an interrupt, the Priority High (PRH)
signal is true. Therefore, the two inputs to “and” gate B are
true, making the Priority Low (PRL) signal true, thus
maintaining the priority chain. The true PRL signal is
available to the next interface card (card slot 18) as a true
PRH signal to that card.

2-56. If the interface card with select code 32 (card
slot 18) requests an interrupt, all inputs to “nand” gate C
are true (see figure 2-9). The false output from this gate
will then apply a false input to “and” gate D. The output of
gate D is then false, breaking the priority chain and prevent-
ing any interface card of lower priority from interrupting
the computer program.

2-57. INTERRUPT PRIORITY CONTINUITY.

2-58. The interrupt priority chain shown in figure 2-9
must be maintained through all card slots in the extender as
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2153-15

Figure 2-9. Interrupt Priority Chain, Simplified Logic Diagram

shown in figure 2-10. If an interface card is withdrawn from
a slot, the priority chain is broken and the interrupt system
cannot function properly until the card is re-installed or
until a priority jumper card is installed in the slot to
maintain the priority continuity.

2-59. While the PRL and PRH lines are only shown
connected between groups of card slots in figure 2-10, it
should be understood that the lines are connected between
each card slot as shown in more detailed form in
figure 2-9.

2-60. For a detailed description of the interrupt system,
refer to the computer Reference Manual (part no. 02100-
90001 for 2100A or part no. 02100-90160 for 2100S).

2-61. EXTENDER POWER SUPPLY.

2-62. The extender power supply provides regulated
voltages for cards installed in the extender and for the front
panel POWER indicator lamp. The extender power supply
voltages are independent of the power supply voltages con-
tained in the computer. The power failure detection circuits
in the extender power supply provide a true Internal Power
Up (IPU) signal to the computer to indicate normal power
or a false IPU signal to indicate a power failure.

2-63. POWER FAILURE DETECTION.

2-64. When the extender is connected to the computer
and a power failure occurs in the extender, the IPU signal
generated by the power failure detection circuit goes false.
This causes the power fail interrupt circuit, located on the
I/O control card of the computer, to interrupt to a location
where a halt instruction or the entry point to a power fail
subroutine is stored. The subroutine performs an orderly
shutdown, saving the contents of the computer registers.

2-65. POWER RESTORATION.

2-66. When power is restored, the IPU signal is initially
false, and within a specified delay, the IPU signal goes true.
The true IPU signal causes the computer to again interrupt
to the power fail subroutine location. This time a restart
procedure is executed and all registers are restored to the
state they were in at the time of the initial power failure.
During the restart procedure, the power fail subroutine also
returns control to the instruction in the user program that
was to be executed at the time of the power failure
interrupt.

2-67. PROGRAMMING.

2-68. Programming of extender functions is accom-
plished as a normal part of computer programming. This
requires that the programs comprising the system software
(e.g., system I/O drivers, Assemblers, FORTRAN compilers,
Symbolic Editor, Basic Control System, etc.) be configured,
or reconfigured, to specify the select code assignments and
device unit number assignments available at the extender.
Instructions on how to configure the system software to
include these extender parameters are contained in the
software documentation furnished with the computer or
system.

2-69.  After the system has been properly configured,
normal methods and procedures can be used to code, com-
pile, assemble, load and execute computer programs that
reference the extender I/O functions. The working relation-
ship between the computer registers and the I/O channels in
the extender is the same as for I/O channels in the com-
puter mainframe. Operations involving extender 1/O
channels are initiated and executed at the computer as
before, with the required data and control signals transfer-
red between the computer and extender through the
appropriate interfacing circuits furnished as part of the
extender.

2-13
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Figure 2-10. I/O Extender Priority Continuity
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31. INTRODUCTION.

3-2. This section describes the operation of the circuits
comprising the basic I/O Extender and its optional Direct
Memory Access (DMA) feature. Description of the circuits
is grouped into two functional areas. These are the I/O
section and the DMA accessory feature. Figure 3-1 shows a
functional block diagram of the extender and its relation-
ship to the computer.

3-3. The I/O section is a 32-slot extension of the com-
puter I/O section. The device interfacing circuits accom-
modate standard I/O interface cards that control signal
exchange between external input or output devices and the
computer. I/O signals flowing between the computer and
the extender are routed through the I/O section interfacing
circuits installed in both the computer and the extender
mainframes.

3-4. The power supply operates from a 115-volt (230-
volt adaptable), single-phase, 50- to 60-Hz power source
which it converts to regulated dc supply voltages for the
operation of the I/O section. When turned on, the extender
power supply provides status signals used for power failure
detection at the computer. The extender power supply is
similar to the power supply in the computer. Detailed
theory of operation for the power supply is contained in
the Power Supply Operating and Service Manual.

3-5. The I/O section is described in paragraphs 3-23
through 3-39, and the DMA accessory feature is described
in paragraphs 3-40 through 3-52. The description of each
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functional area .consists of a general description at block
diagram level, followed by a detailed description of the
circuits at a logic or schematic diagram level.

3-6. REFERENCE INFORMATION.

3-7. The following paragraphs present general infor-
mation which is required for understanding the theory
discussions in this section.

3-8. SIGNAL ABBREVIATIONS.

3-9. Abbreviations of flip-flop names and abbreviated
designations of signals are defined in table 7-1.

3-10. BINARY VOLTAGE LEVELS.

3-11.  The binary signal levels in the extender are approx-
imately +2.3 volts and +0.2 volts. The levels may vary from
these approximate amounts, depending on the type of
integrated circuit providing the signal, its condition, and its
load. The minimum and maximum input and output volt-
ages for each type of integrated circuit are specified in
figure 7-1.

3-12.  In this manual, the +2.3-volt logic level is referred
to by the term “true”, and the +0.2-volt level is referred to
as “falw”.

HP 2100A COMPUTER

HP 2155A 1/0O EXTENDER

l_-' — —_— ham—
115v
I OR 230V POWER
PRIMARY SUPPLY
REGULATED POWER SECTION
DC SUPPLY SOURGE
VOLTAGES
FROM COMPUTER
POWER SUPPLY
DATA AND |
[ INPUT/OUTPUT L INPUT/OUTPUT DATA AND
I g%’:mgl —» SECTION T SECTION INPUT/OUTPUT CONTROL
e INTERFACING INTERFACING DEVICE SIGNALS
I o CIRCUITS CIRCUITS INTERFACING TO/FROM
AL (COMPUTER-TO- |, (EXTENDER-TO- CIRCUITS EXTERNAL
4— TEXTENDER) COMPUTER) DEVICES
| SECTION
— —_———d PR——— —
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Figure 3-1. I/O Extender, Functional Block Diagram

31



Section III

3-13. LOGIC CIRCUITS.

3-14.  The logic circuits principally employ positive logic.
That is, all inputs to an “and” or “nand’’ gate must be +2.3
volts for coincidence to occur. Similarly, if any input to an
“or” or “nor” gate is +2.3 volts, the output is +2.3 volts for
an “or” gate or +0.2 volts for a “nor” gate. The output
from the “set” side of a flip-flop is approximately +2.3
volts when the flip-flop is set, and +0.2 volts when the
flip-flop is cleared.

3-15.  The logic symbols used in this manual are des-
scribed in the Logic Symbology section of the computer
Diagrams Manual (part no. 02100-90003 for 2100A or part
no. 02100-90164 for 21008).

3-16. SIGNAL NAMES.

3-17.  Signals are named in one of the following ways:
a. As a condition which either exists or does not exist.

b. In accordance with the name of a flip-flop or panel
switch which is the source of the signal.

¢. In accordance with the name of the bus which carries
the signal.

d. As a command or order, expressed in the imperative
grammatical mode.

3-18.  Since most circuits in the extender employ posi-
tive logic, signal names are positive-true, The following
paragraphs describe the expression “positive-true name” as
applied to each of the four types of signal names.

3-19.  When a signal is named in accordance with a con-
dition, the signal level is +2.3 volts when the condition
exists, and +0.2 volts when the condition does not exist.

3-20. When a signal is named in accordance with the
flip-flop which is its source, the signal taken from the set
side of the flip-flop is +2.3 volts when the flip-flop is in the
set condition, and +0.2 volts when the flip-flop is in the
clear condition. For instance, when the Flag Buffer FF is in
the set state, the FBFF signal is +2.3 volts.

3-21.  When a signal is named in accordance with the bus
which carries it, the signal is +2.3 volts when the bus carries
a logic 1, and +0.2 volts when it carries a logic 0.

3-22. When a signal is named in the imperative mode, it
becomes +2.3 volts to bring about the action commanded.
For instance, the Flag FF is cleared when the CLF (clear
flag) signal changes from +0.2 volts to +2.3 volts.

3-23. INPUT/OUTPUT SECTION.

3-24.  The I/O section consists of the extender I/O card
slots and associated backplane wiring, the 1/O extender
cards in slots 111 and 112 of the extender, and the I/O
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extender card in slot 10 of the computer. (See figure 3-2.)
The I/O extender cards and extension cables interface the
I/O wiring on the computer backplane to the I/O wiring on
the extender backplane. This puts the I/O section of the
extender under computer control, and in effect, serially
extends the I/O capacity of the computer to include the 32
1/0 channels in the extender.

3-25. INTERFACE TO COMPUTER.

3-26.  Initialization, control, timing, priority, and I/O bus
signals are transferred between I/O extender card A10 in the
computer and I/0-X2 extender card A111 in the extender
through an I/O extension cable assembly. (See figure 3-2.)
Address and interrupt signals are transferred between I/O
control card A7 in the computer and I/0-X1 extender card
A112 in the extender through a second I/O extension cable
assembly. The I/O extension cable connectors mate with
the 48-pin edge connector of cards installed in corresponding
card slots in the computer and extender. An I/O terminator
card is installed in extender I/O slot 13 to provide proper
loading for certain signal lines when only lower octal address
I/0 slots contain interface cards. The I/O terminator card
is removed from the extender when its card slot and higher
octal address card slots are to be used for interface cards.

3-27. Input/output interface cards plugged into the I/O
slots of the extender operate in the same manner as when
used in computer I/O slots. If interface cards for I/O
devices that operate under DMA control are installed in the
extender, the 12896A DMA Accessory Kit must be
installed in the extender and the 12895A DMA Accessory
Kit must be installed in the computer to interface the
computer-to-extender backplane DMA control signals. (See
paragraph 3-40.)

3-28. CIRCUIT ANALYSIS.

3-29.  Operation of the extender priority network and
interrupt system is explained in paragraph 2-53. Operation
of the extender I/O section is the same as for the computer
I/0 section. Theory of operation is presented in the com-
puter Installation and Maintenance Manual (part no. 02100-
90002 for 2100A or part no. 02100-90162 for 2100S). Ad-
ditional information is given in the Operating and Service
Manuals for I/O devices used with the computer. A further
source of information is the computer Reference Manual
(part no. 02100-90001 for 2100A or part no. 02100-90160
for 2100S).

3-30. SCHEMATIC DIAGRAM ANALYSIS.

3-31. 1/O EXTENDER CARD. I/O Extender Card
02155-60003 (see figure 7-5) is used in slot 10 of the
computer to transfer signals between the computer back-
plane and the extender I/O section. The 48-pin connector
on this card mates with one end of a 48-conductor I/O
extension cable. (See figure 3-2.) The other end of the I/O
extension cable mates with the 48-pin connector on the
I/0-X2 extender card located in slot 111 of the extender.
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3-32. As shown in figure 7-5, the I/O extender card
consists primarily of two input ‘“and” gate drivers. The
IOBO through IOB15 lines are connected through two
groups of gates. One group of gates transfers the IOBI bits
from the extender to the computer when the gates are
enabled by a true IOI signal. The other group of gates
transfers the IOBO bits from the computer to the extender
when the gates are enabled due to a false IOI signal. One
input of the remaining gates on the card is connected to a
signal line from either the computer backplane or the
extender. The second input to each gate is connected to
+4.85 volts dc. Consequently, any gate receiving a positive-
true input signal produces a positive-true output signal
which is transferred to either the computer backplane or
the extender.

Figure 3-2. I/O Extender, Interface to Computer

3-33. 1/0-X2 EXTENDER CARD. I/0-X2 Extender Card
02155-60002 (see figure 7-8) is used in slot 111 of the
extender to transfer signals between the extender backplane
and the computer I/O section. The 48-pin connector on this
card mates with one end of a 48-conductor I/O extension
cable. (See figure 3-2.) The other end of the I/O extension
cable mates with the 48-pin connector on the I/O extender
card located in slot 10 of the computer.

3-34.  As shown in figure 7-8, the I/O-X2 extender card
consists primarily of two-input “and’ gate drivers. All of
the computer-to-extender signals, except the priority signals
(described in paragraph 2-53), are transferred through
parallel-connected gates to provide sufficient drive to the
extender interface card circuits. The extender-to-computer
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signals, such as IOBI, do not require drive gates and are
conducted by direct lines on the I/0-X2 extender-card. One
input to each parallel-connected gate is connected to a
single line from the computer backplane. The second input
is connected to +4.85 volts dc. Consequently, any parallel-
connected gate receiving a positive-true input signal pro-
duces a positive-true output signal which is transferred to
the extender backplane.

3-35. I/0-X1 EXTENDER CARD.I/0-X1 Extender Card
02155-60001 (see figure 7-9), is used in slot 112 of the
extender to transfer signals between the extender backplane
and the computer I/O section. The 48-pin connector on this
‘card mates with one end of a 48-conductor I/O extension
cable. (See figure 3-2.) The other end of the I/O extension
cable mates with the 48-pin connector on the I/O control
card located in slot 7 of the computer. An “X” suffix to the
mnemonics in figure 7-9 matches the computer mnemonic
which differentiates between external and backplane signals.

3-36.  As shown in figure 7-9, the I/0-X1 extender card
consists primarily of one-input drivers. The address signals
(SCM, SCL) are transferred from the computer to the
extender through the drivers to provide sufficient drive to
the interface card circuits. The interrupt signals (FLG, IRQ)
are conducted by direct lines on the I/0-X1 extender card
from the extender to the computer.

3-37. I/O TERMINATOR CARD. I/O terminator card
02100-60060 (see figure 7-6) provides loading for signal
lines terminating at the backplane connectors in the I/O
section of the extender. These signal lines are insufficiently
loaded if enough interface cards, which normally provide
the required loading, are not installed in the extender.
Proper loading is required to prevent the unused signal line
terminations from generating transient noise that would
otherwise be transmitted through the rest of the backplane
wiring. This is accomplished by installing the I/O termina-
tor card, as required, in card slot 13 of the extender.

3-38.  As shown in figure 7-6, the I/O terminator card
consists of thirty-two 220-ohm load resistors and two 1K
resistors. One end of each resistor is connected to a signal
line from the backplane; the other end of the resistor is
connected to -2 volts dec through connector pins 47 and 48.

3-39. The I/O terminator card in slot 13 is no longer
required, and must be replaced by the next I/O interface
card, after card slots 23 through 14 have been filled.

Note: The I/O terminator card does not contain
a priority bus circuit. Therefore, I/O
interface cards must not be installed in
card slots with higher octal addresses (see
figure 2-8) than the slot containing the
I/O terminator card. Otherwise, the inter-
rupt system will not function properly.
Remove the I/O terminator card when its
card slot and higher octal address card
slots are to be used for interface cards.
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3-40. DIRECT MEMORY ACCESS ACCESSORY.

3-41. The basic extender can be equipped with the
Direct Memory Access (DMA) accessory by installing the
12896A DMA Accessory Kit in the extender. The kit con-
sists of the DMA extender card which is installed in slot
110 of the extender, and the DMA extension cable which
interfaces the card with the DMA card (12895A DMA
Accessory Kit) in the computer. (See figure 3-2.) The DMA
extender card and cable provide an extension of the DMA
circuits in the computer to the I/O interface cards in the
extender. The additional circuits allow DMA operation with
any I/O device connected to the extender.

3-42. COMPUTER DMA OPERATION.

3-43. A detailed description of the operation of DMA
circuits (12895A DMA Accessory Kit) in the computer is
presented in the computer Installation and Maintenance
Manual (part no.02100-90002 for 2100 A or part no. 02100-
90162 for 2100S). A thorough understanding of this infor-
mation is necessary to understand the operation of the
DMA circuits in the extender.

3-44. DMA INTERFACE.

3-45. The Set Service Select Register and Enable
Request signals, for both DMA channels, are transferred
between DMA card A9 in the computer and DMA extender
card A110 in the extender through a DMA extension cable.
(See figure 3-2.) The DMA extension cable connectors mate
with the 48-pin edge connectors on each card. Additional
signals that are transferred by the DMA extension cable are
the SCM3, 4, 5, and 6 and the SRQ25X, 26X, and 27X
signals, described in paragraph 3-52.

346. EXTENDER DMA OPERATION.

3-47. The DMA extender card contains set service select
register (SSSR1 for channel 1 and SSSR2 for channel 2)
and service request (SRQ) select circuits for the I/O devices
connected to the extender. All other DMA circuitry is
contained on the DMA card in the computer.

3-48. When DMA is initialized, the first control word
(CW1) is sent to the DMA card in the computer. The lower
six bits of CW1, which identify the select code of the
selected I/O device, are also sent to the service select
registers on the DMA extender card. When the selected
extender I/O device is ready to transfer data to the com-
puter, the Flag FF is set on the interface card and an SRQ
signal is generated. The SRQ signal is compared with the
decoded select code by the multiplexer circuits on the
DMA extender card. When the select code and SRQ signals
coincide, an Enable Request signal is sent to the DMA card
to generate a phase 5 (DMA) cycle.
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3-49. DMA EXTENDER CARD CIRCUIT ANALYSIS.

3-50.  When the first control word (CW1) is sent to the
computer DMA card by an OTA 6 (channel 1) or OTA 7
(channel 2) instruction in the main program, the lower six
bits of CW1, IOBO through IOB5, are sent to the DMA
extender card as shown in figure 7-7. Bits 0, 1, and 2
identify the least significant octal digit and bits 3, 4, and 5
identify the most significant octal digit of the select code of
the selected I/O device. Since the operation of channels 1
and 2 are identical, as shown in figure 7-7, the operation of
channel 1 only is described in the following paragraph.

3-51.  When the DMA card in the computer is initialized
for channel 1 operation, the Set Service Select Register 1
(SSSR 1) signal is sent from the DMA card in the computer
to the DMA extender card. The SSSR 1 signal clocks the
IOBO bits 0, 1, and 2 into Service Select Register FFs
U33A, B, and C, respectively, and clocks the IOBO bits 3,
4, and 5 into Service Select Register FFs U33D, U53B, and
U53A, respectively. The outputs of the most significant bit
registers (bits 3, 4, and 5) are combined in gates U42A, B,
and C, and U52C. When all inputs to one of these gates are
true, the output enables the appropriate 8-input
multiplexer circuit for channel 1 (U35, U36, U75, or U76).

Section III

When this same 8-input multiplexer receives the output of
the least significant bit registers that corresponds to the
least significant octal digit of the SRQ input, the output
(through gate U34) results in the false Enable Request 1
(EREQ1) signal. The EREQ1 signal is sent to the DMA card
in the computer and routed to the Cycle Request logic to
generate the phase 5 (DMA) cycle.

3-52. The SRQ25X, 26X, and 27X lines and the SCM3,
4, 5, and 6 lines on the DMA extender card are routed from
the extender backplane through the DMA extender card
and extension cable to the DMA card in the computer. The
SRQ25X, 26X, and 27X signals are processed by the
8-input multiplexer circuits in the DMA card in the same
manner as the SRQ30 through 64 are processed on the
DMA extender card. The SCM3, 4, 5, and 6 signals are sent
from the computer DMA card through the extension cable
and the DMA extender card to the extender backplane
connectors. All other SCM and SCL signals are sent from
the DMA card through the computer backplane, I/O
control card and extension cable, and the I/O-X1 extender
card to the extender backplane connectors. (See figure 3-2.)
The “X” suffix to the mnemonics in figure 7-9 matches the
computer mnemonic which differentiates between external
and backplane signals.
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41. INTRODUCTION.

4-2. Troubleshooting consists of test and trouble-
shooting data for the extender I/O section. The test data is
used to check the overall performance of the extender. The
troubleshooting data is used to check the extender sections
at the circuit level.

4-3. TEST DATA.

4-4, Performing the basic checkout test procedure is
the first step of extender testing. Diagnostic test programs
are used to dynamically check the operation of the circuits
in the I/O section of the extender. Trouble symptoms are
indicated by error halts displayed at the computer front
panel. By carefully analyzing the error halt condition, the
cause of the trouble can be traced to one or more instruc-
tions in the test program which the computer failed to
process. References are provided to detailed trouble-
shooting data for the circuits suspected of causing the
failure. If no error halts are detected in the course of per-
forming the diagnostic checkout procedure, the extender is
assumed to be ready to resume normal operation.

4-5. TROUBLESHOOTING DATA.

4-6. The troubleshooting data in this section is used for
checking the extender at the circuit level to isolate trouble
symptoms, which are detected during the course of
extender testing, to a replaceable assembly or part. Trouble-
shooting data included in this section consists of test pro-
cedures and a troubleshooting diagram. Information in
other sections of this manual which will be required during
troubleshooting includes the circuit descriptions and related
diagrams presented in Section VII and the replaceable parts
information presented in Section VI. Total familiarity with
the content, purpose and use of the information presented
in these sections is recommended before attempting to
troubleshoot or repair the extender.

4-7. INFORMATION IN OTHER MANUALS.

4-8. Information in other manuals which may be
required during troubleshooting includes that presented in
the following:

a. Computer Installation and Maintenance Manual (part
no. 02100-90002 for 2100A or part no. 02100-90162
for 21008S).

b. Computer Reference Manual (part no. 02100-90001 for
2100A or part no. 02100-90160 for 2100S).

c. Power Supply Operating and Service Manual (part no.
5951-3038).

d. The applicable diagnostic test procedures contained in
the Manual of Diagnostics.

SECTION

TROUBLESHOOTING 1Y%

4.9, BASIC CHECKOUT.
4-10. GENERAL.

4-11. The basic checkout test procedure is performed
using operating switches and indicators on a properly-
functioning 2100 Computer to check the overall perform-
ance of the extender. This test procedure should be
conducted immediately after the extender is installed, and
as required thereafter as part of a regularly scheduled pre-
ventive maintenance program, as the first step of trouble-
shooting, and after repairs or modifications are made to the
extender. The basic checkout should always be performed
prior to attempting to perform the diagnostic checkout.
Successful completion of all test steps in the basic checkout
procedure ensure that the extender is operational.

4-12. REQUIRED TEST EQUIPMENT.

4-13. Only a digital voltmeter is required for basic
checkout procedure. However, it is recommended that the
following test equipment, or its equivalent (refer to table
1-5), be prepared for operation in the event it is required
for troubleshooting:

a. HP 180A Plug-In Oscilloscope Main Frame,

b. HP 1801A Vertical Amplifier (plug-in for HP 180A).
HP 1820A Time Base (plug-in for HP 180A).

HP 10004A Miniature Resistive Divider Probes (10:1).
HP 3439A Plug-in Digital Voltmeter.

HP 3441A Range Selector (Plug-in for HP 3439A).

HP 427 A Multi-Function Meter.

HP 10525A Logic Probe.

Fwomoe a0

4-14. TEST PROCEDURE.

4-15.  The basic checkout procedure consists of a series
of tests that check the operation of key circuit functions in
the extender. The purpose of these tests is to provide an
expedient means of detecting obvious trouble symptoms.
The results of each test, when compared to expected
normal results, provides an indication as to whether or not
the circuit under test is functioning normally. Instructions
are included for analyzing trouble symptoms, and refer-
ences are provided to troubleshooting data for the circuits
most likely to be causing the trouble indication. Troubles
encountered during the performance of the basic checkout
must be corrected before diagnostic testing is attempted.

4-1
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4-16. Instructions for performing the basic checkout
procedure are contained in the following steps:

Note: If computer power is on at the start of
this procedure, check the status of all
front panel indicators before turning the
power off. If possible, check the indica-
tors while the computer is in the run
mode, and again while the computer is in
the halt mode. Carefully note and record
any trouble symptoms which are
observed, as well as those reported by the
computer/extender operator. This infor-
mation may prove useful in the trouble-
shooting process.

a. At the front panel of the extender, turn the POWER
switch to OFF.

b. Remove the top panel of the extender.

WARNING

Dangerous ac line voltage is present in the
extender even though the POWER switch
has been turned off at the extender front
panel. Protective panels and covers in-
stalled on the power supply and on the
bottom of the card cage are designed to
prevent personal contact with compo-
nents that are wired directly to the hot
side of the ac line. Use caution when ser-
vicing in these areas even though the pro-
tective panels and covers are in place. If it
is necessary to remove a protective panel
or cover during servicing, first turn off
the extender and disconnect the extender
ac power cable from the ac power source.
If it is necessary to apply power to the
extender while a protective panel or cover
is removed, use extreme caution to avoid
contact with the exposed area. Refer to
paragraph 5-7 for additional safety infor-
mation before proceeding.

c. Inspect the electrical assemblies and parts comprising
backplane and power supply for visible indications of
trouble, such as burned wiring, broken wiring con-
nections, loose or improper cable connections, or
plug-in cards installed in wrong slots or improperly
seated in mating connectors. Also inspect for excess dirt
accumulations or foreign matter that could restrict air
flow through the cabinet and cause overheating. Take
immediate action to correct any condition that may be
the cause of trouble. Note those conditions that do not
require immediate corrective action, but which should
be serviced when regularly scheduled preventive main-
tenance is performed.

4-2
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d. At the front panel of the computer, check that the
LOADER ENABLE switch-indicator is off. Check all
maintenance switches for proper operating positions.
Refer to Section I of the computer Installation and
Maintenance Manual (part no. 02100-90002 for 2100A
or part no. 02100-90162 for 2100S).

e. Turnthe extender POWER switch to ON. Check that fans
A25B1 and A25B2 at the rear of the power supply and
A26B1 and A26B2 at the rear of the plenum chamber
are operating. Check each fan for abnormal airflow and
audible indications of defective motor bearings, fan blade
obstructions, or other indications of abnormal operation.

CAUTION

Do not continue with this procedure
unless all fans are operating normally.
Loss of air flow from an inoperative or
improperly operating fan may cause over-
heating which could result in serious
damage to extender components. Turn
off power and do not attempt further
operation until the trouble has been cor-
rected.

f. Perform the voltage checks for the power supply as
described in Section V of the Power Supply Operating
and Service Manual.

4-17. DIAGNOSTIC CHECKOUT.
4-18. GENERAL.

4-19. Diagnostic checkout consists of running a series of
test programs that automatically perform a dynamic test of
extender operation by exercising major portions of the
circuit functions. The diagnostic checkout test procedure
should be conducted immediately after the extender is
installed, as required thereafter as part of a regularly
scheduled preventive maintenance program, during trouble-
shooting, and after making repairs or modifications to the
extender. Information and instructions pertinent to per-
forming the diagnostic checkout are presented in paragraph
4-20 through 4-26 following.

4-20. REQUIRED DIAGNOSTIC PROGRAM TAPES
AND PROCEDURES.

4-21. Diagnostic test programs are stored in absolute form
on punched paper tapes. Tapes required for testing are refer-
enced by name and part number in diagnostic program pro-
cedures contained in the Manual of Diagnostics. For ease of
identification, labels specifying program name and part num-
ber are affixed to the storage box containing the tape, and
to the beginning of the tape itself. Procedures for loading
diagnostic tapes and for performing diagnostic checkout are
included in Section IV of the computer Installation and
Maintenance Manual (part no. 02100-90002 for 2100A or
part no.02100-90162 for 21008S). The diagnostic tests neces-
sary for checkout of the extender are listed in paragraph 4-22.
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4-22.  The diagnostic program procedures in the Manual
of Diagnostics also provide instructions for running the
diagnostic test programs. Each procedure within the Manual
of Diagnostics is identified by a part number printed on the
title page of the document. The names and part numbers of
the procedures used for running the test programs that
check the basic circuits of the extender are as follows:

a. HP 2100 Interrupt Test (part no. 02100-90025).

b. HP 2100 Direct Memory Access (DMA) Test (part no.
12578-90014).

c. HP 2100 Power Fail Test (part no. 02100-90020).

Note: Diagnostic test procedures for test pro-
grams used in testing optional interfacing
circuits are referenced in the Operating
and Service Manuals furnished with the
options.

4-23. TEST SEQUENCE.

4-24,  Perform the diagnostic program procedures for the
extender listed in paragraph 4-22. The Direct Memory
Access (DMA) test is applicable only to those extenders
that are equipped with DMA. The alter-skip, memory refer-
ence, and shift-rotate tests for the computer should be
conducted prior to the extender tests. If all test programs
run without error, the extender is ready for normal opera-
tion. If trouble is encountered, proceed to the following

paragraph.
4-25. TROUBLESHOOTING FLOWCHART.

4-26.  The troubleshooting flowchart shown in figure 4-1
describes the steps to be taken when troubles (error halts)

Section IV

are encountered during diagnostic testing. The trouble-
shooting test program shown in table 4-1 is used in
conjunction with the flowchart. The test program is toggled
in at the computer front panel. If the selected 1/O slot
interrupts properly, the computer goes to a normal halt. If
the selected I/O slot does not interrupt, the program will
loop and allow the signals at the extender backplane to be
tested with an oscilloscope.

4-27. POWER SUPPLY TROUBLESHOOTING.

4-28.  If power supply voltages are incorrect and adjust-
ments fail to correct the trouble, refer to the power supply
troubleshooting procedures in Section IV of the Power
Supply Operating and Service Manual. Measure the voltages
and waveforms at the points shown to isolate the trouble to
a replaceable part. If the trouble cannot be isolated and
repaired, return the power supply to the factory as
described in the power supply manual.

Table 4-1. Troubleshooting Test Program

LABEL [ OPCODE | OPERAND COMMENTS
START CLF 0 Turn off interrupt system
STC (sc),c Turn on selected 1/O card
STF o Turn on interrupt system
STF (SC) Force interrupt condition on |/O card
NOP 1/O card should
NOP interrupt
END JMP START Did not interrupt, loop on program
HLT 77 1/0 card interrupted properly
(in trap cell)

4-3
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LOAD AND EXECUTE THE INTER-
RUPT TEST DIAGNOSTIC FOR THE
EXTENDER SELECT CODES TO BE
TESTED. THE COMPUTER 1/O

SLOTS SHOULD BE TESTED FIRST.
REFER TO THE MANUAL OF
DIAGNOSTICS, PART NO.
02100-90025.

102077g.
EXTENDER READY FOR
OPERATION AFTER ALL
SELECT CODES HAVE
BEEN TESTED.

DISPLAY
REGISTER INDICATES
ERROR HALT?

102001g

or 102002g

or 102003g

or 102004g
?

1030XXg
?

YES

ERROR. DID NOT CLEAR, SET, OR

TEST INTERRUPT SYSTEM. CHECK ERROR. UNEXPECTED INTERRUPT
1/0 CONTROL CARD AND 1/0 BUFFER FROM SELECT CODE XX WITH THE
CARD IN COMPUTER. REFER TO INTERRUPT SYSTEM OFF. CHECK
INSTALLATION AND MAINTENANCE SAME CIRCUITS AS IN PRECEDING
MANUAL, PART NO. 02100-90002 AND SUCCEEDING STEPS.

FOR 2100A OR PART NO.02100-90162

FOR 2100S.

102006g 102007
? ?

1020058
?

YES

ERROR. NO INTERRUPT FROM
SELECT CODE XX (IN A-REGISTER

AFTER HALT). TOGGLE IN THE ERROR IN CENTRAL INTERRUPT |RRECOVERABLE ERROR.
TEST PROGRAM SHOWN IN TABLE REGISTER CONTENTS. CHECK FLG DOUBLE INTERRUPT FROM SLOT
4.1 AND CHECK THE BACKPLANE AND IRQ CIRCUITS ON 1/0 CON- XX (IN A-REGISTER AFTER HALT).
SIGNALS ON INTERFACE CARD TROL CARD IN COMPUTER. REFER CHECK INTERFACE GARD XX

XX. REFER TO OPERATING AND TO INSTALLATION AND MAINTEN- INTERRUPT CIRCUITS: REEER TO
SERVICE MANUAL FOR INTER- ANCE MANUAL, PART NO. :

FACE KIT. CHECK BACKPLANE 02100-90002 FOR 2100A OR INTERFACE KIT OPERATING AND
SIGNALS ON EXTENDER CARDS. PART NO. 02100-90162 FOR 2100S. SERVICE MANUAL.

REFER TO DIAGRAMS IN SEC-

TION VI,

102077g
EXTENDER
READY FOR

102010g
?
OPERATION.

102011g
?

YES

ERROR. NO INTERRUPT FROM
SLOT XX (IN A-REGISTER AFTER

HALT) WHEN ALL SLOTS ARE
ERROR. UNEXPECTED INTERRUPT TESTED AS A GROUP. TOGGLE IN LRNF:EE)(Cé\éFrFééBlhﬁ—gsggﬁT FROM
FROM SLOT XX WITH INTERRUPT THE TEST PROGRAM SHOWN IN SLOT XX (IN A-REGISTER AFTER
SYSTEM ON. CHECK INTERFACE TABLE 4-1 AND CHECK THE HALT) WHEN ALL SLOTS ARE
CARD XX INTERRUPT CIRCUITS. PRIORITY CHAIN (SEE FIGURE TESTED AS A GROUP. CHECK SAME
REFER TO INTERFACE KIT OPERAT- 2-9) AND PRIORITY CONTINUITY CIRCUITS AS PRECEDING STEP
ING AND SERVICE MANUAL. (SEE FIGURE 2-10). CHECK THE {102010g).

BACKPLANE SIGNALS ON THE
EXTENDER CARDS (REFER TO
DIAGRAMS IN SECTION VII).

2163-208

4-4

Figure 4-1, I/O Extender, Troubleshooting Flowchart
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51.  INTRODUCTION.

5-2, This section describes preventive maintenance,
adjustments, and part-replacement procedures for the
2155A I/O Extender. Maintenance procedures for I/O
devices or for I/O interface cards are not included. Mainte-
nance information for these items is provided in the
documentation for the optional feature concerned.

5-3. Preventive maintenance is performed at scheduled
intervals, and its purpose is to prevent or minimize equip-
ment deterioration. Included in the preventive maintenance
procedures are performance tests which check extender
operation.

5-4, Adjustments and part-replacement procedures are
performed when required, and their purpose is to restore
normal operation to the extender after a fault has been
isolated to a replaceable component. Fault isolation
methods are presented in section IV,

5-5. The preventive maintenance procedure is described
in full in this section and the detailed description is fol-
lowed by a summary which repeats the main features of the
procedure. This summary may be used as a guide for the
performance of maintenance after the reader has become
familiar with the detailed description and has put it to
practical use at least once.

5-6. To determine the appearance and location of com-
ponents and assemblies for the performance of mainte-
nance, refer to the exploded view presented in figure 5-1
and to the parts location diagrams in Sections VI and VII.

5-7.  SAFETY PRECAUTIONS.

WARNING

When the extender is on, use caution
when working inside the extender
cabinet, Many exposed conductors carry
low dc voltages which are capable of sup-
plying heavy currents if short-circuited,
resulting in high heat and the possibility
of painful burns. Use caution when
manipulating metal tools or probes. A
wrist watch, or a metal necklace, bracelet,
or ring must not be worn. Avoid dropping
tools, screws, or other metal objects onto
conductors. Remove power and recover
dropped objects at once; if forgotten,
damage could result later. AC power-line

SECTION

MAINTENANCE Y

voltage and 160 volts dc are exposed
when certain covers are removed, these
covers are described in the following para-
graph. Exercise extreme caution when
working in the extender with these covers
removed, and never work under this con-
dition unless another person is nearby
and within sight. If feasible, unplug the ac
power cable before performing any work
inside the extender. Dangerous voltage
exists even when power is turned off. If
working in the power supply section, wait
3 minutes for filter capacitors to dis-
charge after removing power. To prevent
explosion resulting from internal heating,
always be sure that a replacement filter
capacitor is properly connected with
respect to polarity. Danger of death or
serious infury exists if the precautions
above are not observed.

5-8. HIGH-VOLTAGE POINTS.

5-9. The highest ac voltage in the extender is the ac line
voltage. The highest dc voltage in the extender is 160 volts
in the power supply. The ac line voltage is exposed when
the bottom cover of the extender and the cover of terminal
board A26TB1 (on the bottom of the plenum chamber) is
removed. The 160 volts dc is exposed at several points
within the power supply when the top or bottom power
supply covers are removed.

5-10. TEST EQUIPMENT GROUND.

5-11. If test equipment has a metal case, the negative
test lead preferably should not be internally connected to
the case. Instead, the case should be connected to a good
earth ground through the test equipment power cord. This
precaution prevents the danger of shock or possiblity of a
short when the negative lead is connected to a point not at
ground potential.

512. PREVENTIVE MAINTENANCE.
5-13. GENERAL.

5-14. The following preventive maintenance procedures
are performed at monthly or semimonthly intervals, the fre-
quency depending upon the physical conditions prevailing
at the particular site. Performance once per month is ade-
quate for most sites. The monthly performance is appli-
cable to extenders which operate 24 hours per day, seven
days per week. The interval may be reduced in accordance
with the amount of time the extender is turned off.

51
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5-15. EQUIPMENT REQUIRED.

5-16. The following items are required to perform pre-
ventive maintenance:

a. HP 2100 Computer.

b. Source of compressed air for cleaning filters, or two
cleaned filters.

c. Vacuum cleaner for removing dust from the extender.
d. Digital voltmeter of the type listed in table 1-5.

e. Oscilloscope of the type listed in table 1-5.

5-17. PROCEDURE.

5-18.  Before starting preventive maintenance, connect
the extender to the 2100 Computer as described in para-
graph 2-48. Plug in the digital voltmeter and turn it on.
Then proceed as described in the following paragraphs.

5-19. AIR FILTERS. Clean the air filters at the rear of
the extender using the following procedure:

a. Remove the two air filters from the extender by pulling
firmly on the filter frame. (The filters are held in place
by metal banana plugs attached to each corner of the
filter frame.)

b. Remove the filters from the extender room and using
compressed air, blow the dirt from each filter. Blow in
the opposite direction from that in which air normally
moves through the filter. Reinstall each filter. If com-
pressed air is not available at the extender site, install
two spare filters which have been cleaned.

5-20. DUST. If required, remove dust and other light
debris from the extender, using the vacuum cleaner. Loosen
encrusted dust with a soft-bristled brush, and pay particular
attention to heat dissipating areas.

5-21. CABLES. With the extender POWER switch off
and the ac power cable disconnected, remove the top panel
of the extender and check the extension cables and hood
connectors for cracks, burns, or wear. Also inspect the ac
power cable, paying particular attention to the portions of
the cable near the connector and the cable clamp. Repair if
necessary.

5-22. CIRCUIT CARDS. Remove the bottom and top
panels of the extender, then remove the bottom power
supply cover. Check all circuit cards for proper seating.
Adjust where necessary.

5-23. FANS. Turn on the extender POWER switch and
check the extender for proper operation of the four cooling
fans, Ensure that no object interferes with the rotation of
the fan blades.

5-2
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5-24. VOLTAGE CHECKS. Make the voltage checks as
described in Section V of the Power Supply Operating and
Service Manual.

5-25. DIAGNOSTIC PROGRAMS. When feasible, run
the diagnostic programs as described in paragraph 4-22.

5-26.  Upon completing the preventive maintenance pro-
cedures for the extender, correct any defects found and

rerun the diagnostic programs; then proceed with preven-
tive maintenance for the I/O devices.

5-27. PREVENTIVE MAINTENANCE SUMMARY.

5-28. Preventive maintenance  for the extender consists
of the following:

a. Clean air filters.

b. Remove dust.

c. Check cables for wear.

d. Check circuit cards for proper seating.
e. Check operation of the four fans.

f. Check the dc operating voltages at the rear of the
extender.

g. Run the diagnostic programs.

h. Perform preventive maintenance for I/O devices.

5-29. POWER SUPPLY SERVICING.

5-30.  Power supply servicing is covered in Section V of
the Power Supply Operating and Service Manual.

~5-31.  ADJUSTMENTS.

5-32.  The only adjustments to be made in the extender
are power supply adjustments. Refer to Section V of the
Power Supply Operating and Service Manual.

5-33. REMOVAL AND
CEDURES.

REPLACEMENT PRO-

5-34.  The following paragraphs describe the methods for
removing and installing various assemblies and units in the
extender. Before performing any of the procedures, read
the entire description of the procedure. Heed all
WARNING and CAUTION notices.
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5-35. CARD REMOVAL AND REPLACEMENT.

CAUTION

Failure to observe the following proce-
dures may result in damage to com-
ponents on circuit cards.

5-36.  Before removing or installing cards in the card
cage, turn off power and allow at least 15 seconds for
bypass capacitors to discharge.

5-37.  To remove a card from the card cage, first take off
the card retainer. Remove the top connector from the card
(if any), and loosen the card by pulling upward on the
plastic levers at the top of the card.

5-38.  When removing or installing cards in the card cage
or the power supply, use extreme care not to damage traces
or protruding components on the card or on adjacent cards.

5-39. Cards must be installed in the card cage with the
components on the left as viewed from the front of the
extender.

5-40. Cards in the card cage are keyed to prevent full
insertion if a card is inserted with the components on the
right, but they are not keyed to prevent installation in the
wrong slot. Therefore, make sure that the reference designa-
tion on the card extractor lever corresponds to the number
of the slot being used. If there is no reference designation
on the extractor lever, refer to figure 7-4 for card locations.
Also make sure that the four cards in the power supply are
not interchanged. ‘

Note: Beginning with serial numbers prefixed
1304, the extractor handles and the card
cage are color coded. Therefore, when in-
stalling a card, be sure that the color of
the extractor handle matches the color of
the strip adjacent to the card slot. Other-
wise, the card or the extender may be

damaged when power is turned on.

5-41. INTEGRATED CIRCUIT REPLACEMENT.

5-42.  The following procedure is recommended for re-
placing an integrated circuit:

a. Clip the integrated circuit pins close to the integrated
circuit pack with a pair of diagonal cutters.

b. Using a 30-watt soldering iron, unsolder and remove
each pin from the circuit card.

c. Using a rubber bulb with a suction tube, withdraw
molten solder from each hole in the circuit card.

d. Mount the new integrated circuit on the card and solder
each pin.

Section V

5-43. BACKPLANE CONNECTOR REPLACEMENT.

5-44. Because of the numerous wires attached to back-
plane connectors, replacement of a connector should not be
attempted in the field. If replacement is necessary, return
the extender to the factory for installation of a new back-
plane. See paragraph 2-20 for information on packing the
extender for shipment.

5-45. REPLACEMENT OF BACKPLANE CONNECTOR
CONTACTS AND BACKPLANE WIRING.

CAUTION

Do not attempt to solder any of the back-
plane wires instead of using the proper
wire wrapping tools. Solder drops may
cause shorts in the backplane wiring.

5-46. For replacing backplane connector contacts, and
for removing and installing wires to these contacts, use
tools listed in paragraph 1-45. Instructions for using the
contact replacement tools are furnished in the following
pamphlet published by AMP Incorporated, Harrisburg,
Pennsylvania: A-MP TERMI-TWIST Contact Replacement
Tool, Amp publication no. IS 2038.

5-47. The following information is pertinent to the use
of wiring tools:

a. Wiring post size is 0.031 by 0.062 inch.

b. Wires between backplane connectors are 26 gauge
(American Wire Gauge) solid, silver-plated copper,
Kynar insulation 5 mils thick. Quter diameter is
0.026 + 0.0015 inch.

5-48. WIRE BUNDLING.

5-49. If it becomes necessary to remove the ties which
hold a wire bundle together, do not replace the ties with
lacing cord. There are wires as small as 26 gauge (American
Wire Gauge) in some bundles; lacing cord can sever the
conductors in these wires, leaving no external evidence on
the wire insulation. For wire bundling, use the following
ties, tighten lightly with a pair of pliers:

a. Cable strap (HP part no. 1400-0493), for wire bundles
1/16 inch to 1-1/8 inches in diameter.

b. Cable clamp (HP part no. 1400-0482), for wire bundles
from 1/4 inch to 3 inches in diameter.

5-3
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5-50. POWER SUPPLY REMOVAL AND INSTALLA-

TION.

5-51. Prior to removing the power supply assembly,
heed the following warning:

54

WARNING

Turn extender power off, disconnect,
extender ac power cable, and allow 3
minutes for the filter capacitors to dis-
charge before attempting to remove the
power supply assembly. Failure to heed
this warning could result in injury or
death.

Place the extender on its side with the side adjacent to
the power supply assembly facing up.

Remove the top panel (1, figure 5-1), the bottom panel
(2), and side panel (3) adjacent to the power supply
assembly.

Remove the four screws (4) and washers (5) and remove
plenum chamber safety cover (6).

Disconnect and tag each of the backplane wires and bus
strips from terminal boards A25TB1 (7) and A25TB2 (8).

2155A

Disconnect. and tag each of the power supply wires
from terminal board A26TB2 (9).

Remove the four screws (10), and washers (11,12) that
secure the power supply rear panel to the rear card cage

support.

Remove the four screws (13) that secure the back of
the side frame and back panel spacer to the power
supply assembly.

Remove the screw (14) and washers (15,16) from the
side bracket that secure the forward section of the
power supply assembly.

Lift the back of the side frame slightly and carefully
pull the power supply assembly from the rear of the
extender. Save the spacer (17) for reinstallation of the
power supply.

Installation procedures for the power supply assembly
are essentially the reverse of the removal procedures. If
a replacement power supply is being installed, be sure
that the 825-ohm resistor (part no. 0757-0421) is con-
nected between terminals 7 and 9 of A25TB2 (see
figure 7-2).
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Figure 5-1. Power Supply Removal, Exploded View
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6-1. INTRODUCTION.

6-2. This section provides information on ordering
replacement parts for the 2155A Extender. The parts are
listed in tables 6-1 through 6-4, and illustrated in figures 6-1
through 6-4. The tables and figures are presented in dis-
assembly sequence. Index numbers on exploded views also
are in disassembly sequence.

6-3. Table 6-5 provides a listing of all electrical parts
and table 6-6 furnishes a listing of all mechanical parts used
by the extender. In tables 6-5 and 6-6 parts are listed in
part-number sequence.

6-4. Table 6-7 defines abbreviations and reference
designations used in the parts tables and in other portions
of this manual.

6-5. The last table in this section, table 6-8, identifies
the manufacturers indicated by the manufacturer code
numbers in the parts tables.

6-6 Not included in tables 6-1 through 6-4 are parts
installed on printed-circuit cards in the card cage and parts
for the power supply. For convenience when trouble-
shooting the extender, information on printed-circuit card
parts is included with the schematic diagrams in
Section VII. Information on the power supply parts is con-
tained in the Power Supply Operating and Service Manual
(see paragraph 1-2).

6-7. DESCRIPTION OF PARTS TABLES.

6-8. The three major assemblies in the extender are the
plenum chamber assembly, the card cage assembly, and the
power supply assembly. These are listed in table 6-1
together with the attaching parts for these assemblies.
(Attaching parts are the parts which hold the assemblies in
place.) Also included in table 6-1 are the parts which
comprise the extender cabinet.

6-9. Tables 6-2, 6-3, and 6-4 list parts for the major
assemblies with the exception of the power supply
assembly. Parts information for the power supply assembly
is contained in the Power Supply Operating and Service
Manual.

6-10.  The parts tables furnish the following information:

a. The “FIG. & INDEX NO.” column is headed by an
identification of the illustration which shows the parts
listed in the table. Below this is the index number
(callout number) which identifies each part in the
illustration.

REPLACEABLE PARTS NI

SECTION

b. The “HP PART NO.” column lists the Hewlett-Packard
part number for each part.

c. The “DESCRIPTION” column names and describes the
part. In the case of electronic components, also
included is the reference designation of the part, as
given on the appropriate schematic diagram. Items in
the “DESCRIPTION” column are indented, and pre-
ceded by one or more asterisks, to indicate the relation-
ship of the part with preceding parts listed. One asterisk
indicates a subassembly of the previous assembly listed,
or attaching parts for the subassembly. (Attaching parts
are always listed after the item which they attach.) Two
asterisks indicate a subassembly of the previous
assembled item which has one asterisk, or an attaching
part for such a subassembly. Indentation is as follows:

MAJOR ASSEMBLY

s+Subassembly

xAttaching Parts for Subassembly
xxSubassembly Parts

sxAttaching Parts for Subassembly Parts

d. The “MFR CODE” column in the parts tables is a
number identifying the manufacturer of each item.
Table 6-8 gives the names and addresses of the manu-
facturers.

e. The “MFR PART NO.” column gives the manufac-
turer’s part number for each item listed.

f. The “UNITS PER ASSY” column states the quantity of
each part used per assembly or subassembly.

6-11. When an assembly part number is included in a
parts table, the assembly covered by the table can be
ordered as an assembled unit. If the assembly part number
is not included in the table, only component parts of the
assembly can be supplied.

6-12. ORDERING PROCEDURE.

6-13.  Parts made by manufacturers other than Hewlett-
Packard can be ordered either from the manufacturer or
from Hewlett-Packard. To order from manufacturers other
than Hewlett-Packard, send the order to the address listed
in table 6-8. To order parts from Hewlett-Packard, or to
obtain further information about parts, address the order or
inquiry to the nearest Hewlett-Packard Sales and Service
Office. (These offices are listed at the back of this manual.)
When ordering from Hewlett-Packard, give the following
information for each part:

6-1
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6-2

Extender model number.

Extender serial number and power supply date code
number.

Hewlett-Packard part number.
Description of part.

Circuit reference designation, if the part is an electronic
component.

If the part is installed on an etched circuit card or
board, give the revision code stamped in ink on the card

2155A

or board. If there is no inked number, quote the metal
etched number.

g. Include assembly reference designation as a prefix. For
instance, order capacitor C1 of I/O-X1 extender card
A112 by the reference designation A112C1.

6-14. To order a part not listed in the replaceable parts
tables, give a complete description of the part, and describe
its function and location.
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Table 6-1. HP 2155A I/O Extender, Replaceable Parts
FIG & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
6-1- 2155A 1/0 EXTENDER 28480 2155A 1
1 02155-00002 |* Cover Access top 28480 02155-00002 1
(Attaching Parts)
2 2360-0200 * Screw, Machine, flh, No. 6-32, 1/2in. 00000 OBD 4
X ———
3 02100-00015 * Retainer, Printed-Circuit Card 28480 02100-00015 1
0215560003 |* 1/O Extender Card (A10) (Used in 2100A Computer only) 28480 02155-60003 1
(see figure 7-5)
4 02100-60060 * |/O Terminator Card (A13) (see figure 7-6) 28480 02100-60060 1
5 12896-60001 * DMA Extender Card (A110) (optional) (see figure 7-7) 28480 12896-60001 1
6 02155-60002 * 1/0O-X2 Extender Card (A111) (see figure 7-8) 28480 02155-60002 1
7 02155-60001 % |/O-X1 Extender Card (A112) (see figure 7-9) 28480 02155-60001 1
8 5060-8716 » Cover, Access, bottom 28480 5060-8716 1
(Attaching Parts)
9 2360-0200 * Screw, Machine, flh, No. 6-32, 1/2 in. 00000 OBD 5
. —_———X———
10 5060-0767 * Foot, Rubber 28480 5060-0767 5
1 02100-00041 * Cover, Access, side 28480 02100-00041 2
(Attaching Parts)
12 2360-0200 *» Screw, Machine, flh, No. 6-32, 1/2 in. 00000 OBD 6
X —— —
13 0757-0421 * Resistor, Fxd, FIm, 825 ohms, 1%, 1/8W (R1) 28480 0757-0421 1
14 02100-00123 * Cover, Safety 28480 02100-00123 1
(Attachine Parts)
2360-0192 * Screw, Machine, ph, No. 6-32, 1/4 in. 00000 OBD 4
2190-0851 * Washer, Lock, split, No. 6 00000 OBD 4
— e X — ——
15 02100-60053 |* Power Supply Assembly (A25) (see manual part no. 28480 02100-60053 1
5951-3038)
(Attaching Parts)
16 2510-0050 * Screw, Assembled washer, fih, No. 8-32, 1/2 in. 00000 OBD 4
17 2510-0107 % Screw, Machine, ph, No. 8-32, 1/2 in. 00000 OBD 2
18 2190-0076 * Washer, Lock, split, No. 8 00000 0oBD 2
19 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 oBD 4
20 2190-0851 * Washer, Lock, split, No. 6 00000 OBD 4
21 3050-0227 * Washer, Flat, No. 6 00000 OBD 4
—— e X — — —
22 5000-2595 * Spacer, Plate, power supply 28480 5000-2595 1
23 02100-60041 |* Plenum Chamber Assembly (A26) (see figure 6-2) 28480 02100-60041 1
(Attaching Parts)
24 2510-0050 * Screw, Assembled washer, flh, No. 8-32, 1/2 in. 00000 OBD 4
25 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 2
26 2190-0851 * Washer, Lock, split, No. 6 00000 OBD 2
27 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 4
28 2190-0851 * Washer, Lock, split, No. 6 00000 OBD 4
X ———
29 5000-2595 % Spacer, Plate, plenum chamber assembly 28480 5000-2595 1
30 02100-60057 * Handle Assembly 28480 02100-60057 2
(Attaching Parts)
2510-0103 * Screw, Machine, ph, No. 8-32, 3/8 in. 00000 OBD 2
2190-0073 * Washer, Lock, split, No. 8 00000 OBD 2
X — — —
31 1400-0126 * Clamp, Cable 09922 HP-4N 3
(Attaching Parts)
2510-0123 * Screw, Machine, flh, No. 8-32, 1/2in. 00000 OBD 1
2190-0076 * Washer, Lock, split, No. 8 00000 oBD 1
3050-0139 + Washer, Flat, No. 8 00000 OBD 1
2580-0004 * Nut, Plain, Hexagon, No. 8 00000 OBD 1
——— x ———
32 02100-00029 * Molding, metal (adhesive backed) 28480 02100-00029 2
X — ——

6-3
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Table 6-1. HP 2155A I/O Extender, Replaceable Parts (Continued)
FIG & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
6-1-
33 0590-0053 * Nut, Sheet Spring 78553 C17859-632-24D 4
34 02100-20015 | * Frame, left side 28480 02100-20015 1
(Attaching Parts)
35 2510-0123 * Screw, Assembled washer, flh, No. 8-32, 1/2in. 00000 OBD 16
e X — —
36 02100-00166 | * Bracket, Mounting, power supply 28480 02100-00166 1
(Attaching Parts)
2510-0123 * Screw, Assembled washer, ph, No. 8-32, 1/2 in. 00000 OBD 2
— X — ——
37 0210020015 | * Frame, right side 28480 02100-20015 1
(Attaching Parts)
2510-0123 * Screw, Assembled washer, flh, No. 8-32, 1/2in. 00000 OoBD 12
X —— —
38 02100-00138 | * Bracket, Protective, shield 28480 02100-00138 1
(Attaching Parts)
39 0520-0089 + Screw, Machine, flh, No. 2-56, 3/8 in. 00000 oBD 2
X ———
40 3101-0730 * Switch, Power (S1) 27191 7320-K3 1
(Attaching Parts)
41 0590-0012 * Nut, Self-Locking, Knurled, No. 15/32, 32 04009 899U-3 1
42 2190-0102 * Washer, Lock, int tooth 00000 OBD 1
43 No Number * Nut, Plain, Hexagon (furnished with item 42)
— X —— —
44 1450-0749 * Lamp, Indicator 20902 6-607-white 1
45 1450-0167 * Holder, Lamp 72765 4428-002 1
46 02100-00006 |=* Front Panel 28480 02100-00006 1
47 No Number * Card Cage Assembly (cannot be ordered as a complete 1
unit) (see figure 6-3)
(The following items are part of the 2155A Extender
but are not shown in figure 6-1.)
02155-90002 |* HP 2155A Operating and Service Manual 28480 02155-90002 1
02155-60011 |+ 1/O Extension Cable 28480 02155-60011 1
0215560012 | 1/O Extension Cable 28480 02155-60012 1
5060-8744 % Kit, Rack Mounting 28480 5060-8744 1
5080-0058 * Jumpers 28480 5080-0058 14
5951-3038 * Power Supply Operating and Service Manual 28480 5951-3038 1
8120-1810 * |PU Interconnection Cable 28480 8120-1810 1
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2155A

Section VI
Table 6-2. Plenum Chamber Assembly, Replaceable Parts
FIG & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
6-2- 02100-60041 PLENUM CHAMBER ASSEMBLY (A26) (23, figure 6-1) 02100-60041 1
1 02100-00021 » Filter, rear 28480 02100-00021 1
2 1251-0013 =+ Fastener, Spring Tension, Trim 78947 152239 4
(Attaching Parts)
3 2190-0006 »% Washer, Lock, split, No. 6 00000 OoBD 4
4 0570-1029 +» Stud, threaded, 1/4 in. long 00000 OoBD 4
X ———
5 0360-1317 * Block, Terminal 76530 354-11-10-001 1
(Attaching Parts)
2360-0203 « Screw, Machine, ph, No. 6-32, 5/8 in. 00000 oBD 2
2190-0851 « Washer, Lock, Split, No. 6 00000 OBD 2
X —
6 02100-00124 * Cover, Access, bottom 28480 02100-00124 1
(Attaching Parts)
2360-0192 * Screw, Machine, ph, No. 6-32, 1/4 in. 00000 OBD 2
e X — — —
7 0360-0015 * Strip, Terminal 76530 332-14-03-011 1
(Attaching Parts)
2360-0197 « Screw, Machine, ph, No. 6-32, 3/8.in. 00000 OBD 1
2190-0851 + Washer, Lock, split, No. 6 00000 0oBD 1
2420-0002 % Nut, Plain, Hexagon, No. 6-32 00000 OoBD 1
—— — x —_—— —
8 3160-0224 « Fan, Tubeaxial (B1, B2) 28480 3160-0224 2
(Attaching Parts)
*9 2360-0205 + Screw, Machine, ph, No. 6-32, 3/4 in. 00000 OBD 4
*10 2190-0851 *» Washer, Lock, split, No. 6 - 00000 OBD 4
*11 2420-0002 » Nut, Plain, Hexagon, No. 6-32 00000 OBD 4
——— x ———
12 5000-8015 % Guard, Fan 28480 5000-8015 2
13 0362-0143 «» Terminal Lug, No. 8 00000 0oBD 3
14 8120-1851 « Cable, 10 feet long 28480 8120-1851 1
15 1251-0313 % Connector, Plug, AC, 3 pin (P1) {shown in figure 6-2) 00000 OBD 1
1251-2207 % Connector, Plug, AC, 3 pin (P1) (used for option 015) 00000 OBD 1
16 0100-0434 * Collar, Cable, Tension 49367 DB-10 1
(Attaching Parts)
17 0100-0433 « Nut, Lock, conduit 22421 141 1
18 0100-0432 « Washer, Reducing, 3/4 in. ID, 1-5/8 in. OD 74201 1365 2
e X —
19 2110-0249 * Fuse, 12A, 250V (F1) 75915 314012 1
2110-0451 » Fuse, 6A, 250V (F1) (used for Option 015) 75915 314006 1
20 2110-0002 « Fuse, 2A, 250V (F2) 75915 312002 1
2110-0001 « Fuse, 1A, 250V (F2) (used for Option 015) 75915 312001 1
21 1400-0084 « Fuseholder (XF1, XF2) 75915 342014 2
(Attaching Parts)
22 2950-0038 % Nut, Plain, Hexagon, 1/2-24 00000 OBD 1
23 2190-0068 * Washer, Lock, int-tooth, 1/2in. ID 00000 OBD 1
24 1400-0090 « Gasket, Neoprene, 5/8 in. OD 00000 OBD 2
X ———
25 0150-0096 « Capacitor, Fxd, Cer. 0.05 uF, +80 -20%, 100 VDCW (C2) 91418 TA 1
26 1250-0118 % Connector, Receptacle (J1) 24931 28JR128-1
(Attaching Parts)
27 2950-0001 » Nut, Plain, Hexagon, 3/8-32 00000 OBD 1
28 2190-0016 + Washer, Lock, int-tooth, 3/8in, ID 00000 OBD 1
X ———
29 0360-0024 » Terminal, Lug, 1-5/8 in. long 79963 508-H380 1
02100-60050 |« Test Point Board Assembly 28480 02100-60050 1
(Attaching Parts)
30 0360-1149 » Jack, Tip (J2 thru J9) 00866 16008 7
X —— —
31 0698-0089 «* Resistor, Fxd, Met Fim, 1.780 ohms, 1%, 1/2W (R7) 28480 0698-0089 1
32 0757-0818 +» Resistor, Fxd, Met FIm, 825 ohms, 1%, 1/2W (R1, R6) 28480 0757-0818 2
33 0757-1000 «» Resistor, Fxd, Met FIm, 51.1 ohms, 1%, 1/2W (R3, R4) 28480 0757-1000 2
34 0757-1092 «» Resistor, Fxd, Met FIm, 287 ohms, 1%, 1/2W (R2, R5) 28480 0757-1092 2
35 02100-80050 |«+ Printed-Circuit Board 28480 02100-80050 1
36 02100-00126 « Panel Rear 28480 02100-00126 1
*items 9, 10, and 11 may be replaced by a tapping screw, no. 8-32, 3/4 in.
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Section VI 2155A
Table 6-3. Card Cage Assembly, Replaceable Parts
FIG & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
6-3- No Number CARD CAGE ASSEMBLY (49, figure 6-1) 1
(Cannot be ordered as a compiete unit)
1 3103-0015 * Switch, thermal (75°C) (S2) 14604 Type 3001 1
(Attaching Parts)
2420-0002 * Nut, Plain, Hexagon, No. 6-32 00000 OBD 1
2190-0851 * Washer, Lock, split, No. 6 00000 OBD 1
X ———
2 02100-20009 * Bar, front panel support 28480 02100-20009 1
(Attaching Parts)
3 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 2
4 2190-0851 * Washer, Lock, split, No. 6 00000 OBD 2
X —
5 02100-00005 * Bracket, Angle, Left 28480 02100-00005 1
(Attaching Parts)
6 2360-0196 * Screw, Machine, flh, No. 6-32, 3/8 in. 00000 OBD 2
7 2510-0107 * Screw, Machine, ph, No. 8-32, 1/2in. 00000 OBD 1
8 2190-0076 * Washer, Lock, split, No. 8 00000 OBD 1
9 2580-0004 * Nut, Plain, Hexagon, No. 8-32 00000 OoBD 1
X ———
10 02100-00006 * Bracket, Angle, Right 28480 02100-00006 1
(Attaching Parts)
11 2360-0196 * Screw, Machine, flh, No. 6-32, 3/8in. 00000 OBD 2
12 2510-0107 * Screw, Machine, ph, No. 8-32, 1/2in. 00000 OBD 1
13 2190-0076 * Washer, Lock, split, No. 8 00000 OBD 1
14 2580-0004 * Nut, Plain, Hexagon, No. 8-32 00000 OBD 1
X ———
15 02100-20003 * Support, Printed-Circuit Card Guide 28480 02100-20003 1
16 5040-6005 * Guide, Printed-Circuit Card 28480 5040-6005 23
17 02100-20003 * Support, Printed-Circuit Card Guide 28480 02100-20003 1
18 02100-00007 * Plate, Mounting 28480 02100-00007 2
(Attaching Parts)
2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 1
2190-0851 * Washer, Lock, split, No. 6 00000 OBD 1
3050-0227 * Washer, Flat, No. 6 00000 OBD 1
X ———
19 02100-00003 * Bracket, Mounting 28480 02100-00003 1
(Attaching Parts)
20 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 1
21 2190-0851 * Washer, Lock, split, No. 6 00000 OBD 1
22 3050-0227 * Washer, Flat, No. 6 00000 OBD 1
23 2510-0107 * Screw, Machine, ph, No. 8-32, 1/2 in. 00000 OBD 2
24 3050-0139 * Washer, Flat, No. 8 00000 0OBD 2
25 2190-0076 * Washer, Lock, split, No. 8 00000 0OBD 2
26 2580-0004 * Nut, Plain, Hexagon, No. 8-32 00000 OBD 2
X ———
27 02100-00004 * Bracket, Angle 28480 02100-00004 1
(Attaching Parts)
28 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 1
29 2190-0851 * Washer, Lock, split, No. 6 00000 OBD 1
30 3050-0227 * Washer, Flat, No. 6 00000 0OBD 1
31 2510-0107 * Screw, Machine, ph, No. 8-32, 1/2 in. 00000 0oBD 2
32 2190-0076 * Washer, Lock, split, No. 8 00000 0oBD 2
33 3050-0139 * Washer, Flat, No. 8 00000 0OBD 2
34 2580-0004 * Nut, Plain, Hexagon, No. 8-32 00000 OBD 2
X —— —
35 02100-20003 * Support, Printed-Circuit Card Guide 28480 02100-20003 1
(Attaching Parts)
36 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 2
37 2190-0851 * Washer, Lock, split, No. 6 00000 0OBD 2
—_— X —— —
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2155A Section VI
Table 6-3. Card Cage Assembly, Replaceable Parts (Continued)
FIG & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
6-3-
38 5040-6005 * Guide, Printed-Circuit Card 28480 5040-6005 23
39 02100-20003 * Support, Printed-Circuit Card Guide 28480 02100-20003 1
(Attaching Parts)
40 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 2
41 2190-0851 * Washer, Lock, split, No. 6 00000 oBD 2
e ———
42 02100-20004 * Bar, Rear Support 28480 02100-20004 2
(Attaching Parts)
43 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 2
44 2190-0851 * Washer, Lock, split, No. 6 00000 OBD 2
X ———
45 02100-00009 * Plate, Rear Mounting 28480 02100-00009 1
(Attaching Parts)
2360-0197 * Screw, Machine, ph, No. 6-32, 3/8in. 00000 OBD 1
2190-0851 * Washer, Lock, split, No. 6 00000 OBD 1
3050-0227 * Washer, Flat, No. 6 00000 0oBD 1
e ———
46 02100-00010 * Plenum Chamber Side Bracket (see figure 6-4) 28480 02100-00010 1
(Attaching Parts)
47 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OoBD 1
48 2190-0851 * Washer, Lock, split, No. 6 00000 0BD 1
49 3050-0227 * Washer, Flat, No. 6 00000 OoBD 1
50 2510-0107 * Screw, Machine, ph, No. 8-32, 1/2in. 00000 OoBD 2
51 2190-0076 * Washer, Flat, No. 8 00000 OoBD 2
52 3050-0139 * Washer, Lock, split, No. 8 00000 OoBD 2
53 2580-0004 * Nut, Plain, Hexagon, No. 8-32 00000 oBD 2
X —— —
54 02100-20003 * Support, Printed-Circuit Card Guide 28480 02100-20003 1
55 5040-6005 * QGuide, Printed-Circuit Card 28480 5040-6005 12
56 02100-20003 * Support, Printed-Circuit Card Guide 28480 02100-20003 1
57 No Number * Connector Pin 00779 67628-2 AR
58 02155-60006 * Backplane Assembly 28480 02155-60006 1
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Figure 6-3. Card Cage Assembly, Exploded View
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Section VI ' 2155A

Table 6-4. Plenum Chamber Side Bracket, Replaceable Parts

FIG & UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
64- No Number PLENUM CHAMBER SIDE BRACKET (46, figure 6-3) No Number 1
1 *0160-0904 * Capacitor, Fxd, Cer, 0.05 uF, 20%, 1000 VDCW (C1) 56289 41C169A4-CDH 1
2 0811-2988 * Resistor, Fxd, WW, 22 ohms, 1%, 7W (R1) 28480 0811-2988 1
3 *9100-3317 = Filter, Line (FL1) 05245 20B1 1
(Attaching Parts)
2360-0197 * Screw, Machine, ph, no. 6-32, 3/8 in. 00000 OBD 2
2190-0851 * Washer, Lock, split, No. 6 00000 OBD 2
2420-0002 * Nut, Plain, Hexagon, No. 6-32 00000 oBD 2
X ———
4 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 1
5 2420-0001 * Nut, Assembled Washer, No. 6-32 00000 OBD 1
6 0160-3898 * Capacitor, Fxd, Paper, 1 uF, 440 VAC (C3) 14659 200P1449 1
7 1400-0189 # Clamp, Capacitor 24446 128A2244G21 1
(Attaching Parts)
8 2360-0197 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 1
9 2360-0196 * Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OBD 1
10 3050-0227 * Washer, Lock, split, No. 6 00000 OBD 2
1 2190-0006 * Washer, Lock, split, No. 6 00000 oBD 2
12 2420-0002 * Nut, Plain, Hexagon, No. 6-32 00000 OBD 2
— e X
13 0360-0279 * Insulator, Standoff 17117 2304-54-1 2
(Attaching Parts)
22000139 * Screw, Machine, ph, No. 4-40, 1/4 in. 00000 OBD 2
2190-0003 * Washer, Lock, split, No. 4 00000 OBD 2
X —— —
14 02100-00010 |* Bracket, Angle 28480 02100-00010 1

*Part no. 0160-0904 not used and item 3 part no. changed to part no. 9100-2947, Mfr Code 28480, Mfr part no. 9100-2947 starting
with serial numbers prefixed 1231.
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Section VI 2155A
Table 6-5. Numerical Listing of Electrical Parts
MFR
HP PART NO. DESCRIPTION CODE MFR PART NO. TQ
0150-0096 Capacitor, Fxd, Cer, 0.05 uF, +80 -20%, 100 VDCW 91418 TA 1
0160-0154 Capacitor, Fxd, Mica My, 0.0022 uF, 10%, 200 VDCW 56289 192P22292-PTS 1
0160-0904 Capacitor, Fxd, Cer 0.05 uF, 20%, 1000 VDCW 56289 41C169A4-CDH 1
0160-2055 Capacitor, Fxd, Cer, 0.05 uF, +80 -20%, 100 VDCW 56289 C023F101F103Z2S22-CDH 62
0160-3898 Capacitor, Fxd, Paper, 1 uF, 440 VAC 14659 200P1449 1
0180-0197 Capacitor, Fxd, Elect, 2.2 uF, 10%, 20 VDCW 56289 150D225X9020A2-DYS 24
0180-0229 Capacitor, Fxd, Elect, 33 uF, 10%, 10 VDCW 56289 150D336X9010B2-DYS 8
0360-1149 Jack, Tip 00866 16008 1
0698-0082 Resistor, Fxd, Fim, 464 ohms, 1%, 1/8W 28480 0698-0082 15
0698-0089 Resistor, Fxd, Met FIm, 1.780 ohms, 1%, 1/2W 28480 0698-0089 2
0698-3132 Resistor, Fxd, FIm, 261 ohms, 1%, 1/8W 28480 0698-3132 1
0698-3437 Resistor, Fxd, FIm, 133 ohms, 1%, 1/8W 28480 0698-3437 24
0698-3438 Resistor, Fxd, FIm, 147 ohms, 1%, 1/8W 28480 0698-3438 42
0698-3443 Resistor, Fxd, Fim, 287 ohms, 1%, 1/8W 28480 0698-3443 16
0757-0421 Resistor, Fxd, FIm, 825 ohms, 1%, 1/8W 28480 0757-0421 1
0757-0276 Resistor, Fxd, FIm, 61.9 ohms, 1%, 1/8W 28480 0757-0276 16
0757-0279 Resistor, Fxd, FIm, 3.16k, 1%, 1/8W 28480 0757-0279 22
0757-0280 Resistor, Fxd, Fim, 1k, 1%, 1/8W 28480 0757-0280 15
0757-0402 Resistor, Fxd, Met FIm, 110 ohms, 1%, 1/8W 28480 0757-0402 16
0757-0403 Resistor, Fxd, Met FIm, 121 ohms, 1%, 1/8W 28480 0757-0403 1
0757-0417 Resistor, Fxd, Fim, 562 ohms, 1%, 1/8W 28480 0757-0417 43
0757-0420 Resistor, Fxd, Fim, 750 ohms, 1%, 1/8W 28480 0757-0420 11
0757-0818 Resistor, Fxd, Met FIm, 825 ohms, 1%, 1/2W 28480 0757-0818 2
0757-1000 Resistor, Fxd, Met FIm, 51.1 ohms, 1%, 1/2W 28480 0757-1000 2
0757-1092 Resistor, Fxd, Met FIm, 287 ohms, 1%, 1/2W 28480 0757-1092 1
0757-1094 Resistor, Fxd, FIm, 750 ohms, 1%, 1/8W 28480 0757-1094 2
0811-2988 Resistor, Fxd, WW, 22 ohms, 1%, 7W 28480 0811-2988 1
1250-0118 Connector, Receptacle 24931 28JR128-1 1
1400-0084 Fuseholder 75915 342014 2
1450-0167 Holder, Lamp 72765 4428-002 1
1450-0749 Lamp, Indicator 20902 6-607-white 1
1820-0186 Integrated Circuit, CTL 07263 UBA985649X 66
1820-0485 Integrated Circuit, CTL 07263 U6B981649X 2
1820-0952 Integrated Circuit, CTL 14433 MiC952 1
2110-0002 Fuse, 2A, 250V 75915 312002 1
2110-0249 Fuse, 12A, 250V 75915 314012 1
3101-0730 Switch, Power 27191 7320-K3 1
9100-3317 Filter, Line 05245 20B1 1
02100-60050 Test Point Board Assembly 28480 02100-60050 1
02100-60060 1/0 Terminator Card 28480 02100-60060 1
02155-60001 1/0-X1 Extender Card 28480 02155-60001 1
02155-60002 1/0-X2 Extender Card 28480 02155-60002 1
02155-60003 1/0 Extender Card 28480 02155-60003 1
02155-60006 Backplane Assembly 28480 02155-60006 1
02155-60011 1/0 Extension Cable 28480 02155-60011 1
02155-60012 1/0 Extension Cable 28480 02155-60012 1
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2155A Section VI
Table 6-5. Numerical Listing of Electrical Parts (Continued)
MFR
HP PART NO. DESCRIPTION CODE MFR PART NO. TQ
For Direct Memory Access Accessory, perform
the following:
Add the following entries:
0698-3442 Resistor, Fxd, Met FIm, 237 ohms, 1%, 1/8W 28480 0698-3442 3
1820-0140 Integrated Circuit, TTL 04713 MC3026P 2
1820-0301 Integrated Circuit, TTL 01295 SN7475N 3
1820-0371 Integrated Circuit, TTL 01295 SN74H10N 3
1820-0615 Integrated Circuit, TTL 04713 SL16887 8
12896-60001 DMA Extender Card 28480 12896-60001 1
Change the following entries:
0160-2055 Add 4 to TQ listed.
0180-0197 Add 2 to TAQ listed.
0698-3438 Add 4 to TQ listed.
0698-3442 Add 3 to TQ listed.
0757-0280 Add 3 to TQ listed.
0757-0417 Add 27 to TQ listed.
1820-0140 Add 2 to TQ listed.
1820-0301 Add 3 to TQ listed.
1820-0371 Add 3 to TQ listed.
1820-0485 Add 1 to TQ listed.
1820-0615 Add 8 to TQ listed.
For 230-Volt Option 015, perform the following:
Add the following entries:
1251-2207 Connector, Plug, AC, 3 pin 00000 OBD 1
2110-0001 Fuse, 1A, 250V 75915 312001 1
2110-0451 Fuse, 6A, 250V 75915 314006 1
Delete the following entries:
1251-0313 Connector, Plug, AC, 3 pin 00000 OoBD 1
2110-0002 Fuse, 2A, 250V 75915 312002 1
2110-0249 Fuse, 12A, 250V 75915 314012 1
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Section VI 2155A
Table 6-6. Numerical Listing of Mechanical Parts
MFR

HP PART NO. DESCRIPTION CODE MFR PART NO. TQ
0100-0432 Washer, Reducing, 3/4 in. ID, 1-5/8 in. OD 74201 1365 2
0100-0433 Nut, Lock, Conduit 22421 141 1
0100-0434 Collar, Cable, Tension 49367 DB-10 1
0360-0015 Strip, Terminal 76530 332-14-03-011 1
0360-0024 Terminal, Lug, 1-5/8 in. long 00000 OBD 1
0360-0279 Insulator, Standoff 17117 2304-54-1 2
0360-1317 Block Terminal 76530 354-11-10-001 1
0520-0089 Screw, Machine, flh, No. 2-56, 3/8 in. 00000 OBD 2
0570-1029 Stud, threaded, 1/4 in. long 00000 OBD 4
0590-0012 Nut, Self-Locking, Knurled, No. 15/32, 32 04009 899U-3 1
0590-0053 Nut, Sheet Spring, No. 6-32 78553 C17859-632-24D 8
1251-0013 Fastener, Spring Tension, trim 78947 152239 4
1400-0090 Gasket, Neoprene, 5/8 in. OD 00000 OBD 2
1400-0126 Clamp, Cable 09922 HP-4N 3
1400-0189 Clamp, Capacitor 24446 128A2244G21 1
2190-0003 Washer, Lock, split, No. 4 00000 OBD 2
2190-0006 Washer, Lock, split, No. 6 00000 oBD 3
2190-0016 Washer, Lock, int-tooth, 3/8 in. OD 00000 OoBD 1
2190-0068 Washer, Lock, int-tooth, 1/2in, OD 00000 OBD 2
2190-0073 Washer, Lock, split, No. 8 00000 OBD 4
2190-0076 Washer, Lock, split, No. 8 00000 oBD 11
2190-0102 Washer, Lock, int-tooth 00000 OoBD 1
2190-0851 Washer, Lock, split, No. 6 00000 oBD 32
2200-0139 Screw, Machine, ph, No. 4-40, 3/8 in. 00000 OBD 2
2360-0192 Screw, Machine, ph, No. 6-32, 1/4 in. 00000 OoBD 2
2360-0196 Screw, Machine, ph, No. 6-32, 3/8 in. 00000 0oBD 6
2360-0197 Screw, Machine, ph, No. 6-32, 3/8 in. 00000 OoBD 28
2360-0200 Screw, Machine, flh, No. 6-32, 1/2in. 00000 oBD 14
2360-0203 Screw, Machine, ph, No. 6-32, 5/8 in. 00000 OBD 2
2360-0205 Screw, Machine, ph, No. 6-32, 3/4 in. 00000 OBD 4
2420-0001 Nut, Assembled Washer, No. 6-32 00000 OoBD 1
2420-0002 Nut, Plain, Hexagon, No. 6-32 00000 0OBD 10
2510-0050 Screw, Assembled Washer, No. 8-32, 1/2 in. 00000 OBD 42
2510-0103 Screw, Machine, ph, No. 8-32, 3/8 in. 00000 OBD 2
2510-0107 Screw, Machine, ph, No. 8-32, 1/2 in. 00000 OBD 9
2510-0123 Screw, Machine, flh, No. 8-32, 1/2in. 00000 OoBD 39
2580-0004 Nut, Plain, Hexagon, No. 8-32 00000 OBD 12
2950-0001 Nut, Plain, Hexagon, 3/8-32 00000 OoBD 1
2950-0038 Nut, Plain, Hexagon, 1/2-24 00000 OoBD 2
3030-0034 Screw, Cap, Socket Head, No. 10-24, 1/2in. 00000 OoBD 4
3050-0139 Washer, Flat, No. 8 00000 OoBD 7
3050-0227 Washer, Lock, split, No. 6 00000 OBD 10
5000-2595 Spacer, Plate 28480 5000-2595 2
5000-8015 Guard, Fan 28480 5000-8015 2
5040-6005 Guide, Printed-Circuit Card 28480 5040-6005 57
5060-0222 Handle Assembly 28480 5060-0222 2
5060-0767 Foot, Rubber 28480 5060-0767 5
5060-8716 Cover, Access, bottom 28480 5060-8716 1
5060-8736 Retainer, Handle 28480 5060-8736 2

02100-00003 Bracket, Mounting 28480 02100-00003 1
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2155A Section VI

Table 6-6. Numerical Listing of Mechanical Parts (Continued)

MFR
HP PART NO. DESCRIPTION CODE MFR PART NO. TQ
02100-00004 Bracket, Angle . 28480 02100-00004 1
02100-00005 Bracket, Angle, Left 28480 02100-00005 1
02100-00006 Bracket, Angle, Right 28480 02100-00006 1
02100-00007 Plate, Mounting 28480 02100-00007 2
02100-00009 Plate, Rear Mounting 28480 02100-00009 1
02100-00010 Bracket, Angle 28480 02100-00010 1
02100-00015 Retainer, Printed-Circuit Card 28480 02100-00015 1
02100-00018 Front Panel 28480 02100-00018 1
02100-00021 Filter, Rear 28480 02100-00021 1
02100-00029 Molding, metal (adhesive back) 28480 02100-00029 2
02100-00041 Cover, Access, side 28480 02100-00041 2
02100-00124 Cover, Access, bottom 28480 02100-00124 1
02100-00138 Bracket, Protective, shield 28480 02100-00138 1
02100-00166 Bracket, Mounting, power supply 28480 02100-00166 2
02100-20002 Support, Printed-Circuit Card 28480 02100-20002 2
02100-20003 Support, Printed-Circuit Card 28480 02100-20003 4
02100-20004 Bar, Rear Support 28480 02100-20004 2
02100-20009 Bar, front panel support 28480 02100-20009 1
02100-20015 Frame, side 28480 02100-20015 2
02155-00002 Cover, Access top 28480 02155-00002 1
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Section VI 2155A
Table 6-7. Reference Designations and Abbreviations
REFERENCE DESIGNATIONS
A = assembly K = relay TB = terminal board
B = motor, synchro L = inductor TP = test point
BT = battery M = meter V] = integrated circuit, non-
Cc = capacitor MC = microcircuit repairable assembly
cB = circuit breaker P = plug connector \" = vacuum tube,
CR = diode Q = semiconductor device photocell, etc.
DL = delay line other than diode or VR = voltage regulator
DS = indicator microcircuit w = cable, jumper
E = Misc electrical parts R = resistor X = socket
F = fuse RT = thermistor Y = crystal
FL = filter S = switch z = tuned cavity, network
J = receptacle connector T = transformer
ABBREVIATIONS
A = amperes gra = gray ph = Phillips head
ac = alternating current grn = green pk = peak
ad = anode p-p = peak-to-peak
Al = aluminum H = henries pt = point
AR = as required Hg = mercury PIV = peak inverse voltage
adj = adjust hr = hour(s) PNP = positive-negative-positive
assy = assembly Hz = hertz PWV = peak working voltage
hdw = hardware porc = porcelain
B = base hex = hexagon, hexagonal posn = position(s)
bp = bandpass pozi = pozidrive
blk = black ID = inside diameter
blu = blue IF = intermediate frequency
brn = brown in. = inch, inches rf = radio frequency
brs = brass 1/0 = input/output rdh = round head
Btu = British thermal unit int = internal rmo = rack mount only
Be Cu = beryllium copper incl = includel(s) rms = root-mean-square
insul = insulation, insulated RWV = reverse working voltage
C = collector impgrg = impregnated rect = rectifier
cw = clockwise incand = incandescent r/min = revolutions per minute
ccw = counterclockwise RTL = resistor-transistor logic
cer = ceramic k = kilo (103), kilohm
cmo = cabinet mount only s = second
com = common Ip = low pass SB = slow blow
crt = cathode-ray tube Se = selenium
CTL = complementary-transistor m = milli (10-3) Si = silicon
logic M = mega (106), megohm scr = silicon controlled rectifier
cath = cathode My = Mylar sil = silver
cd pl = cadmium plate mfr = manufacturer sst = stainless steel
Comp = composition mom = momentary stl = steel
conn = connector mtg = mounting spcl = special
compl = complete misc = miscellaneous spdt = single-pole, double-throw
Met Ox = metal oxide spst = single-pole, single-throw
dc = direct current mintr = miniature semicond = semiconductor
dr = drive
DTL = diode-transistor logic n = nano (10-9) Ta = tantalum
depc = deposited carbon n.c = normally closed or no td = time delay
dpdt = double-pole, double-throw connection Ti = titanium
dpst = double-pole, single-throw Ne = neon tgl = toggle
no. = number thd = thread
E = emitter n.o. = normally open tol = tolerance
ECL = emitter-coupled logic np. = nickel plated TTL = transistor transistor logic
ext = external NPN = negative-positive-negative
encap = encapsulated NPO = negative-positive zero (zero
elctlt = electrolytic temperature coefficient) u(u) = micro (10-6)
NSR = not separately replaceable
F = farads NRFR = not recommended for field v = volt(s)
FF = flip-flop replacement var = variable
fih = flat head vio = violet
FIm = film oD = outside diameter VDCW = direct current working volts
Fxd = fixed oBD = order by description
filh = fillister head orn = orange w = watts
ovh = oval head ww = wirewound
G = giga (109) oxd = oxide wht = white
Ge = germanium wiv = working inverse voltage
gl = glass p = pico (10-12)
gnd = ground(ed) PC = printed circuit yel = yellow
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Table 6-8. Code List of Manufacturers
The following code numbers are from the Federal Supply Code for Manufacturers
Cataloging Handbooks H4-1 and H4-2, and the latest supplements.
Code Code
No. Manufacturer Address No. Manufacturer Address
00779 Amp.inc. . . . . .« .o . . . . Harrisburg, Pa. 71279 Cambride Thermionics Corp. . . . . . Cambridge, Mass.
00866 | Goe EngineeringCo. . . ... .. City of Industry, Cal. 71785 | Chinch Mfg. Co., Howard B. Jones Div.
01121 { Allen Bradley Co. . . . .. .. .o ... Milwaukee, Wis. || ] oo e e e e e e Chicago, IlIf.
01295 | Texas Instruments, Inc,, Transistor 72136 Electro Motive Mfg. Co., Inc. . . . Willimantic, Conn.
Products Div. . .. .. ... ...... Dallas, Texas 74201 RaconCorp. . . . . . .. .o o New York, N.Y.
01961 | Pulse EngineeringCo. . . . ... .. .. Santa Clara, Cal. 75915 Littlefuse, Inc. . . ... ... ... .. Des Plaines, 111,
02735 | Radio Corp. of America, Semiconductor and 76493 JW.MillerCo. .. .......... Los Angeles, Cal.
Materials Div. . . . .. ... .. .. Somerville, N.J. 76530 Chinch-Monadnock, Div. of United Carr
04713 | Motorola, Inc., Semiconductor Prod. Fastener Corp. . . . . ... ... San Leandro, Cal.
Div. . ... e e Phoenix, Arizona 76854 Oak ManufacturingCo. . .. .. ... Crystal Lake, I,
05245 | Components Corp. . . . . . e e e e Chicago, HII. 78189 Shakeproof Division of Illinois Tool
05277 | Westinghouse Electric Corp., Semi- Works . . .. .. .. .o oo Eigin, i1,
Conductor Dept. . . .. ... .. .. Youngwood, Pa. 78947 UciniteCo. . . .. ... ...... Newtonville, Mass.
07263 | Fairchild Camera & Instr. Corp., Semi- 79727 Continental-Wirt Electronics Corp. . . Philadelphia, Pa,
conductor Div. . . ... ... .. Mountain View, Cal. 79963 Zierick Mfg.Corp. . . . . .. ... New Rochelle, N.Y,
07910 | Continental Device Corp. . . . . . . . . Hawthorne, Cal. 80131 Electronic Industries Association. Any brand part
09922 | Burndy Corp. . . . . . .« . ... . . . Norwalk, Conn, meeting EIA Standards . . . . . .. Washington, D.C.
11237 | Chicago Telephone of California, 81640 Controls Co. of America, Control Switch
Inc. . o v v e . . . . So. Pasadena, Cal. Division . . . .. ... ... Folcroft, Pa.
12040 | National Semiconductor . . . . .. .. Danbury, Conn. 81741 Chicago Lock Co. . . . . .. .. .. ... Chicago, Ill.
14268 | Lidco,Inc. . ... ... e e e e e e e Freeport, N.Y, 82142 Jeffers Electronics, Div. of Speer Carbon
14433 | ITT Semiconductor, A Div. of Int. Telephone 0o DuBois, Pa.
& Telegraph Corp. . . . ... . West Palm Beach, Fla. 83330 | Smith, Herman H,, Inc. . ... ..... Brooklyn, N.Y,
14604 | Elmwood Sensors Inc. . . . . . .. ... Cranston, R.l. 86684 Radio Corp. of America, Electronic Corp. &
14655 | Cornell Dublier Electric Corp. . . . . . .. Newark, N.J. Devices Div. . . ... ........ Harrison, N.Y,
14659 | Sprague ElectricCo. . . . ... ... . . . Visalia, Cal. 91418 Radio Materials Co. . . . .. . .+ . ... Chicago, Ill.
17117 | Electronic MoldingCorp. . . . . . . . . Pawtucket, R.I. 91506 AugatiInc. . .. .. ... .. ... .. Attleboro, Mass.
22421 | Tomasand Betts Ltd, . . . ... .. .. Quebec, Canada 93332 Sylvania Electric Prod. Inc., Semi-
24446 | General ElectricCo. . .. ... . . .Schenectady, N.Y. conductor Div. . . .. ... ..... Woburn, Mass.
24931 | Specialty Connector Co. . .. ... . Indianapolis, ind. 95987 Wechesser Co, . . . . . . v v v v v v v v Chicago, III.
28480 | Hewlett-PackardCo. . .. ... .. . . . Palo Alto, Cal. 98291 SealectroCorp. . . . . .. . .. .. Mamaroneck, N.Y,
49367 | Pyle-National Co. . . . . . .. ... .. ... Chicago, lll. 98410 Etc,Inc. . . .. ............ Cleveland, Ohio
56289 | Sprague ElectricCo. . .. ... .. . North Adams, Mass. 99800 Delevan Electronics Corp. . . . . . . East Aurora, N.Y.
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1. INTRODUCTION.

7-2. This section contains diagrams and tables of refer-
ence data for troubleshooting and repair of the extender.
The information consists of integrated-circuit diagrams and
characteristics, a signal index (list of signals and their
sources), wiring information, schematic diagrams, and parts
information.

1-3. INTEGRATED CIRCUIT DIAGRAMS.

T7-4. The integrated circuit diagrams in figure 7-1 show
each type of integrated circuit used on the I/O extender
cards. Under each diagram of an integrated circuit is a
characteristic number. By referring to this number in the
tabular listing in the figure, the input and output.logic-
voltage levels of the unit can be determined. The tabular
listing also gives the propagation delay of the integrated
circuit, and indicates whether an open input acts as a
logic 1 or alogic 0.

15. SIGNAL INDEX.

7-6. The signal index in table 7-1 lists all signals that
enter or leave the cards installed in the card cage. Abbre-
viations of signal names (commonly referred to as
mnemonic designations) are defined in the table and a
reference number is provided for each signal. This number
permits the signal to be found in the functional wiring list
for the backplane, table 7-2, which shows the connections
to the other cards in the card cage.

11. WIRING INFORMATION.
7-8. BACKPLANE WIRING.

7-9. Wiring information for the connectors located on
the backplane assembly is shown in table 7-2 and figure 7-2.
This information must be used in conjunction with the
schematic diagrams to determine signal and power inter-
connections for the plug-in cards installed in the card cage
assembly.

7-10.  The headings at the top of table 7-2 are arranged
to show the reference designation of each card installed in a
connector slot and the corresponding select code. The pin
numbers for each connector are listed wunder the
appropriate headings for each column. These pin numbers
correspond to the pin numbers on the 86-pin edge of the
card plugged into the connector. The POWER SUPPLY
column lists the terminal board numbers of the power
supply voltages.

SECTION

DIAGRAMS N8I

7-11.  The numbers listed in the REFERENCE NUMBER
column in the backplane wiring list (table 7-2) are corre-
lated with the reference numbers in the signal index (table
7-1) and the reference numbers shown on the schematic
diagrams (in brackets adjacent to the pin connections). To
trace a signal in the extender backplane, the reference
number is selected from the schematic diagram or the signal
index. Once the reference number is known the signal can
be located in the backplane wiring list by referring directly
to the reference number in table 7-2. The signal enters or
exits the plug-in card on the corresponding pin number of
the 86-pin edge connector. This signal can be tested from
the bottom of the extender by gaining access to the wiring
side of the backplane assembly, or from the top of the
extender by using an extender card to gain access to the
86-pin edge connector. By referring to the schematic
diagram for the plug-in card, the signal can be traced to all
associated circuit components.

7-12.  Table 7-3 lists the point-to-point wiring between
the backplane connectors and the power supply and
plenum chamber. The list is in alphanumeric order of refer-
ence designations. Each connection is listed twice to enable
determining leadwire terminations from either end of the
leadwire. For example, the wht-vio leadwire from A25TB2-2
to XA101-69,70 is also listed as from XA101-69,70 to
A25TB2-2.

7-13.  Figure 7-2 depicts the wiring between the back-
plane, the power supply (A25), the plenum chamber (A26),
and other components. The diagram is not complete in
itself but must be used with tables 7-2 and 7-3 to determine
the point-to-point wiring between the components
illustrated.

7-14. PLENUM CHAMBER WIRING.

7-15.  Table 7-4 lists the point-to-point wiring between
the assemblies and components in the plenum chamber.
The table also includes the wiring between the plenum
chamber and the backplane, power switch, and power
supply. The list is in alphanumeric order of reference
designations. Each connection, except to the backplane,
power switch, and power supply, is listed twice to enable
determining leadwire terminations from either end of the
leadwire. For example, the blk leadwire from B1l-J1 to
TB2-1 is also listed as from TB2-1 to B1-J1.

7-16.  The wiring diagram, figure 7-3, supports table 74
by identifying the plenum chamber assemblies and com-
ponents and their connecting points.

71



Section VII

7-17. POWER SUPPLY WIRING.

7-18.  Refer to the Power Supply Operating and Service
Manual for all internal point-to-point wiring of the power
supply.

7-19. ASSEMBLY LOCATIONS.

7-20.  Figure 7-4 shows the location of the major
assemblies of the extender, including the power supply, I/O
extender cards, and I/O interface cards. I/O terminator card
A13 is shown installed in slot 13 and must be removed
when its card slot and higher address card slots are to be
used for interface cards.

721.  REPLACEABLE PARTS LISTS.

7-22.  Tables 7-5 through 79 are the replaceable parts
lists for the printed-circuit cards used with the extender and
are included in this manual to supplement the parts
location and schematic diagrams. Section VI provides a
complete list of replaceable parts for the extender, descrip-
tions of the table columns, and parts ordering information.

2155A

7-23. Parts are listed by reference designation and
include an HP part number, description, manufacturer’s
code, and manufacturer’s part number.

7-24. PARTS LOCATION AND SCHEMATIC DIA-
GRAMS.

7-25.  Figures 7-5 through 7-9 are the parts location and
schematic diagrams for the printed-circuit cards used in the
basic extender and the DMA accessory. The parts location
diagram for each card is located adjacent to the schematic
diagram and shows the location and appearance of the elec-
trical parts on each card. The parts are identified by the ref-
erence designations used on the schematic diagrams. The card
part number and identification code is shown on the parts
location diagram as it is marked on the card itself. Refer to
paragraph 1-39 for a description of the identification code.

7-26. The schematic diagrams use either conventional
schematic symbols or logic symbols. The logic symbols are
described in the Logic Symbology section of the computer
Diagrams Manual (part no. 02100-90003 for 2100A and part
no. 02100-90164 for 2100S). The numbers shown in
brackets at the pin connections on the schematic diagrams
are reference numbers that correlate with the reference num-
bers in the signal index (table 7-1) and the backplane wiring
list (table 7-2).
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6 2.0 0.8 24 0.4 Logic 1 10 10
9 *2.0 0.8 2.4 0.4 Logic 1 40 25
15 1.25 0.5 2.35 -0.36 Logic 0 14 12
32 1.2 0.5 2.35 -0.36 Logic O 8 8
40 2.0 0.8 2.4 0.4 - 21 27

*Note: Required pulse widths; clock 30 ns minimum, data 75 ns minimum,

2153-1

Figure 7-1. Integrated Circuit Diagrams and Characteristics
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Table 7-1. Signal Index

2155A

SIGNAL REF

MNEMONIC NO. DEFINITION
-2V 1 Supply voltage
+4,75V 2 Supply voltage
-12v 3 Supply voltage
+12V 4 Supply voltage
+30V (Unreg) 5 Supply voltage
CLC 6 Clear control signal
CLF 7 Clear flag
CRS 8 Control reset to 1/0
EDT 9 End data transfer
ENF 10 Enable flag
SPARE 1 Spare line
FLG2 12 Flag bit 2
FLG3 13 Flag bit 3
FLG4 14 Flag bit 4
FLG5 15 Flag bit 5
FLG6 16 Flag bit 6
GND 17 Ground
GND 18 Ground
1AK 19 Interrupt acknowledge
IEN20 20 Interrupt enable
IEN30 21 Interrupt enable
IEN40 22 Interrupt enable
IEN50 23 Interrupt enable
IEN60 24 Interrupt enable
10BI O 25 Input/output bus, input bit 0
10BI 1 26 Input/output bus, input bit 1
10BI 2 27 Input/output bus, input bit 2
10BI 3 28 Input/output bus, input bit 3
10Bl 4 29 Input/output bus, input bit 4
10BI 5 30 Input/output bus, input bit 5
10BI 6 31 Input/output bus, input bit 6
10BI 7 32 Input/output bus, input bit 7
10BI 8 33 Input/output bus, input bit 8
10BI 9 34 Input/output bus, input bit 9
10BI 10 35 Input/output bus, input bit 10
10BI 11 36 Input/output bus, input bit 11
10BI 12 37 Input/output bus, input bit 12
10BI 13 38 Input/output bus, input bit 13
10BI 14 39 Input/output bus, input bit 14
10BI 15 40 Input/output bus, input bit 15
10BI 16 41 Input/output bus, input bit 16
10BO O 42 Input/output bus, output bit 0
10BO 1 43 Input/output bus, output bit 1
10BO 2 44 Input/output bus, output bit 2
10BO 3 45 Input/output bus, output bit 3
10BO 4 46 Input/output bus, output bit 4
10BO 5 47 Input/output bus, output bit 5
10BO 6 48 Input/output bus, output bit 6
10BO 7 49 Input/output bus, output bit 7
10BO 8 50 Input/output bus, output bit 8
10BO 9 51 Input/output bus, output bit 9
10BO 10 52 Input/output bus, output bit 10
10BO 11 53 Input/output bus, output bit 11
10BO 12 54 Input/output bus, output bit 12
10BO 13 55 Input/output bus, output bit 13
10BO 14 56 Input/output bus, output bit 14
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Table 7-1. Signal Index (Continued)

SIGNAL REF

MNEMONIC NO. DEFINITION
10BO 15 57 Input/output bus, output bit 15
10BO 16 58 Input/output bus, output bit 16
10G 59 Input/output instruction group
101 60 Input/output, input
100 61 Input/output, output
IRQ1 62 Interrupt request 1

1RQ2 63 Interrupt request 2

IRQ3 64 Interrupt request 3

IRQ4 65 Interrupt request 4

IRQ5 66 Interrupt request 5

IRQ6 67 Interrupt request 6

IRQ7 68 Interrupt request 7

LDS 69 Not used
PON 70 Power on normal
POPIO 71 Power on pulse to |/O
PRH25/PRL24 72 Priority high select code 25/priority low select code 24
PRH26/PRL25 73 Priority high select code 26/priority low select code 25
PRH27/PRL26 74 Priority high select code 27/priority low select code 26
PRH31/PRL30 75 Priority high select code 31/priority low select code 30
PRH32/PRL31 76 Priority high select code 32/priority low select code 31
PRH33/PRL32 77 Priority high select code 33/priority low select code 32
PRH34/PRL33 78 Priority high select code 34/priority low select code 33
PRH35/PRL34 79 Priority high select code 35/priority low select code 34
PRH36/PRL35 80 Priority high select code 36/priority low select code 35
PRH37/PRL36 81 Priority high select code 37/priority low select code 36
PRH41/PRL40 82 Priority high select code 41/priority low select code 40
PRH42/PRL41 83 Priority high select code 42/priority low select code 41
PRH43/PRL42 84 Priority high select code 43/priority low select code 42
PRH44/PRL43 85 Priority high select code 44/priority low select code 43
PRH45/PRL44 86 Priority high select code 45/priority low select code 44
PRH46/PRL45 87 Priority high select code 46/priority low select code 45
PRH47/PRL46 88 Priority high select code 47/priority low select code 46
PRH51/PRL50 89 Priority high select code 51/priority low select code 50
PRH52/PRL51 90 Priority high select code 52/priority low select code 51
PRH53/PRL52 91 Prigrity high select code 53/priority low select code 52
PRH54/PRL53 92 Priarity high select code 54/priority low select code 53
PRH55/PRL54 93 Priority high select code 55/priority low select code 54
PRH56/PRL55 94 Priority high select code 56/priority low select code 55
PRH57/PRL56 95 Priority high select code 57/priority low select code 56
PRH61/PRL60 96 Priority high select code 61/priority low select code 60
PRH62/PRL61 97 Priority high select code 62/priority low select code 61
PRH63/PRL62 98 Priority high select code 63/priority low select code 62
PRHG64/PRLG3 99 Priority high select code 64/priority low select code 63
PRH65/PRL64 100 Priority high select code 65/priority low select code 64
PRL27 101 Priority low select code 27

PRL37 102 Priority low select code 37

PRL47 103 Priority low select code 47

PRL57 104 Priority low select code 57

RUN 105 Run signal
SCLO 106 Select code least significant digit, octal O
SCL1 107 Select code least significant digit, octal 1
SCL2 108 Select code least significant digit, octal 2
SCL3 109 Select code least significant digit, octal 3
SCL4 110 Select code least significant digit, octal 4
SCL5 111 Select code least significant digit, octal 5
SCL6 112 Select code least significant digit, octal 6
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Table 7-1. Signal Index (Continued)
SIGNAL REF

MNEMONIC NO. DEFINITION
SCL7 113 Select code least significant digit, octal 7
SCM2 114 Select code most significant digit, octal 0
SCM3 115 Select code most significant digit, octal 3
SCM4 116 Select code most significant digit, octal 4
SCM5 117 Select code most significant digit, octal 5
SCM6 118 Select code most significant digit, octal 6
SFC 119 Skip if flag clear, decoded
SFS 120 Skip if flag set, decoded
SIR 121 Service interrupt request
SKF 122 Skip on flag signal
SPARE 123 Spare line
SRQ25 124 Service request from select code 25
SRQ26 125 Service request from select code 26
SRQ27 126 Service request from select code 27
SRQ30 127 Service request from select code 30
SRQ31 128 Service request from select code 31
SRQ32 129 Service request from select code 32
SRQ33 130 Service request from select code 33
SRQ34 131 Service request from select code 34
SRQ35 132 Service request from select code 35
SRQ36 133 Service request from select code 36
SRQ37 134 Service request from select code 37
SRQ40 135 Service request from select code 40
SRQ41 136 Service request from select code 41
SRQ42 137 Service request from select code 42
SRQ43 138 Service request from select code 43
SRQ44 139 Service request from select code 44
SRQ45 140 Service request from select code 45
SRQ46 141 Service request from select code 46
SRQ47 142 Service request from select code 47
SRQ50 143 Service request from select code 50
SRQ51 144 Service request from select code 51
SRQ52 145 Service request from select code 52
SRQ53 146 Service request from select code 53
SRQ54 147 Service request from select code 54
SRQ55 148 Service request from select code 55
SRQ56 149 Service request from select code 56
SRQ57 150 Service request from select code 57
SRQ60 151 Service request from select code 60
SRQ61 1562 Service request from select code 61
SRQ62 153 Service request from select code 62
SRQ63 154 Service request from select code 63
SRO64 155 Service request from select code 64
STC 156 Set control
STF 157 Set flag
T310 158 Time period 3 to 1/O
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Section VII
Table 7-2. Backplane, Functional Wiring List

INPUT/OUTPUT

2828|2558 (28] (28(28|2828/25 |25 28(28(28(25(25(28(28(28(28(25(28(28(28(25(28(28/23|28(82(a8| & | ¢ ¢

DO | O | O | O |wO | w0 | WO | VWO |0 |VO |0 | VWO |[VO VO | N0 | WO | VWO | O |VWO| o | wo || Vw0 |0 VO |0 |V |wo | |nwo | Vo |no (a] - =

Al | A2 | A3 | Aa [ A5 | A6 | A7 | a8 | a9 | a10| Aa11 | A12 | A13 | A14a | a15 | Aa16 | A17 | a18 | A19 ] A20 [ A21 | A22 | A23 [ A101] A102[ A103]| A104 | A105]| A106] A107] At08 | A109] A110[ A111] A112]  A25
1 -2V 47g = BUS > 4, |7, - BUS Y| TBI23 | 1
2 +4.85V 390 | BUS - 39| 3% |- BUS o 3] TB145 | 2
3 -12v 69,0 | BUS — 69| 69, = BUS ] 69, TB2-2 3
4 +12v 43 |- BUS 43, | B, |- BUS - 43 TB2-3 4
5 +30V(UNREG)| 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 [ 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 [ 36 [36 [ 36 [ 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 TB24 5
6 cLe nlalala|lalalalalala|a]lalalalalalalala|alalalalalalafjajala]2a]|2a] =z 67 6
7 CLF 77| 7| 7 IR ER R R 7|22 2 2222222222272 2|71]7]31 17 7
8 CRS 13 (13|13 [13 [ 1313 |13 |13 | 13|13 |13 | 13|13 [13 |13 |13 |13 |13 |13 [13 |13 [13 |13 [13[13][13[13[13]13[13[13]13 43 8
9 EDT 62 | 62 | 62 | 62 | 62 | 62 | 62 [ 62 | 62 | 62 | 62 | 62 | 62 [ 62 | 62 [ 62 | 62 | 62 | 62 [ 62 | 62 | 62 | 62 | 62 | 62 | 62 | 62 | 62 | 62 | 62 | 62 | 62 46 9
10 ENF a6 | 46 | 46 | 46 | a6 | 46 | 46 | 46 | 46 | 46 | 46 | 46 | 46 | 46 | 46 | a6 | 46 | 46 | 46 [ 46 | 46 | 46 | 46 | a6 [ 46 | a6 [ 46 [ 46 | 46 | 46 | 46 | 46 8 10
" SPARE 1
12 FLG2 4 | Yo | %o 10 12
13 FLG3 4 | %9 | %o | ‘0| %o | %o | %o | Yo | 40 64 13
14 FLG4 4 | %9 | % | %o | %o | %o | Yo | % | 2 4 14
15 FLGS %9 | ‘40| %o | %o | %9 4 | %0 %o % 4 15
16 FLG6 Y | %0 | %o | %o | %ol 4o 6 16
17 GROUND 1, |- BUS - L, | Y |- BUS > ', TB167 | 17
18 GROUND | 8% |- BUS - 85|85 |- BUS o 85 18
19 IAK 10 | 10 [ 10|10 | 10] 10|10 [10| 1010|110 [10 10|10 [10 [10 |10 |10 |10 |10 [0 |10 10]1 110 (10 110/ 10]10 24 19
20 IEN20 8 | 8| 8 27 20
21 IEN30 8 | 8|8 |8 |8 |8 | 8|8, 9 21
22 1EN40 8 | 8 8 | 8| 8 |8 | 8|8 10 22
23 IEN50 8 | 8 | 8 |8, 8 | 8 | 8| 8 12 23
24 IEN6O 8 | 8| 8| 8|8, 6 24
25 1081 0 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 [ 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 [ 26 | 26 | 26 | 26 64 25
26 1081 1 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 [ 28 | 20 | 20 [ 20 | 20 [ 20 | 209 [ 20 [ 20 | 20 | 20 [ 20 | 20 [ 20 [ 20 | 20 | 20 | 29 | 20 | 20 | 20 70 26
27 1081 2 30 | 30 | 30 [ 30 [ 30 | 30| 3 [ 3 [ 3 |3 [3 [ 3 | 3 [3 [30 | 3|3 |3 |3 | 3|3 | 303|333 | 3| 3| 3] 3|30 |30 76 27
28 108! 3 64 | 64 | 6a | 64 | 64 | 64 | 64 | 64 [ 64 | 64 | 64 | 64 [ 64 | 64 | 64 | 64 | 6a | 64 [ 64 | 64 | 64 | 64 | 64 | 64 [ 64 | 64 | 64 | 64 [ 64 [ 64 [ 64 | 64 81 28
29 108BI 4 n|\n|ln|{nn|an|lon|ln|n|an|n|n|n|n|n|n|n|n|n|n|n|{n|n|n|n|on|ln|n|n|n|nn|n 1 29
30 108BI 5 8o | 80 | 80 [ 80 [ s0 [ 80 [ 80 [ 80 | 80 [ 80 | 8 [ 8 [ 80 [ 80 [ 80 | so [ 80 | 80 [ 8 | 8 |8 | 8 | so | so | s0o | 80 | so | 8 | 80 | 80 [ 8 | s0 18 30
31 1081 6 81 | 81 | 81 | 8 [ 81 | 8 |8 |8 | 8 | 81| 81| 81 | 81 [ 81| 81 | s | 81 |8 [ 8 | 8 [ 8 | 8|8 [ s | 8| 8 |8 [ 8 |8 |81 [ 8 |8 25 31
32 108BI 7 84 | 8a | 84 | 8a | 8a | 84 | 84 [ 84 | 84 | 8a [ 84 | 84 | 84 | 84 | 84 | 84 | 84 | 8 | 84 | 84 | 84 | 84| 84 | 84 | 84 | 84 | 84 | 8B4 | 84 | 84 | B4 | 84 34 32
33 1081 8 ||| |a|la|la|la|lag|la|la|a|a|a|la|a|a|a|a|z |2 |a|a|a|la|z|2z|2|2]27]|227|2 41 33
34 1081 9 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 |28 |28 [ 28 | 28 | 28 a2 34
35 10BI 10 31 | 31 | 31 | 31 {31 [ 3| 3 [ 31| 3| 3| s |3 |3 | 3|3 [ 33 [ 30 |30 |3 [ 31033333 [3n]3n]3]3: ]33 50 35
36 10BI 11 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 [ 60 | 60 | 60 | 60 [ 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60O 58 36
37 108BI 12 78 | 78 | 78 | 78 | 78 | 78 | 78 | 78 | 18 | 78 | 78 [ 78 | 78 [ 78 | 78 | 78 [ 78 | 78 [ 78 [ 78 | 78| 78| 78 | 718 | 78 | 78 | 78 | 18 | 78 | 78 | 78 | 18 60 37

A1 | a2 | a3 | aa [ A5 | a6 | A7 | as | a9 | a10| Aa11 | Aa12 | a13 | a1 | a15 | A16 | A17 | A18 | A19| A20 | A21 | A22 | A23 | A101| A102| A103| A104 | A105 | A106{ A107 | AT08 | A109]| A110| A111| A112]  A25
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Section VII

2155A
Table 7-2. Backplane, Functional Wiring List (Continued)
INPUT/OUTPUT

2828128128 |25|28|28|28|28|28|28|28|28|=28|28|28|25|=28|=28(28|z8|25|=28|=8|28|25|z28(25/|28(z8(z8|z8|2 |¢| &

w O wn O w0 [ K3 no| wo NnoO|lvwo | wnwo noO|lwnwo wn O [Z Q3] wn o wn O [ZX3] wn O NnoOjlwnwo w0 wn O noO| vnwo (7R3} wno [ZX3] (N3] noj|lwnwo wn o NnoO | wno [a) = =

A1l A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 | A13 | A14 | A15 | A16 A17 A18 | A19 | A20 A21 A22 | A23 | A101| A102 | A103| A104 | A105| A106 | A107 | A108 | A109| A110| A111| A112 A25
38 10B1 13 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 65 38
39 10BI 14 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 68 39
40 10BI 15 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 71 40
41 10BI 16 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 80 41
42 10BO 0O 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 10 61 42
43 10BO 1 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 74 43
44 10BO 2 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 73 44
45 10BO 3 45 a5 45 45 45 45 45 45 45 45 45 45 a5 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 82 45
46 10BO 4 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 60 7 46
47 10BO 5 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 62 16 47
48 10BO 6 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 23 48
49 10GO 7 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 32 49
50 10BO 8 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 38 50
51 10BO 9 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 36 51
52 10BO 10 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 51 52
53 10BO 11 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 56 53
54 10BO 12 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 54 54
55 10BO 13 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 63 55
56 10BO 14 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 66 56
57 10BO 15 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 69 57
58 SPARE 58
59 10G 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 52 59
60 101 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 53 60
61 100 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 31 61
62 IRQ1 6 33 6 33 6 33 6 33 34 62
63 IRQ2 6 33 6 33 6 33 6 33 38 63
64 IRQ3 6 33 6 33 6 33 6 33 42 64
65 IRQ4 33 6 33 6 33 6 33 6 49 65
66 IRQS5 6 33 6 33 6 33 6 33 50 66
67 IRQ6 6 33 6 33 6 33 6 33 56 67
68 IRQ7 6 33 6 33 6 33 6 33 58 68
69 LDS 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 72 69
70 PON 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 26 70
71 POPIO 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 62 71
72 PRH25L24 23 29 72
73 PRH26L25 23 3 73
74 PRH27L26 23 3 74

A1l A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 | A14 | A15 A16 A17 | A18 | A19 | A20 A21 A22 | A23 | A101| A102| A103| A104 | A105 | A106| A107 | A108 | A109| A110 | A111 | A112 A25
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2155A | Section VII
Table 7-2. Backplane, Functional Wiring List (Continued)

INPUT/OUTPUT

s Yo |Yo|%o|8ec|da|S0|ao|io|tolilo| b0 |ao|te|laa|Ya|lo (Yo |bdalae|a0 a0 a0 |30 |0 |So|salaofa8ia0| & : :

%8 |8S|%8 |8 |89 | 8|88 |43 |48 | 85|88 |43 |88 |85 |48 |88 |8 |48 %8 |88 |48 |58 |48 |48 |88 |83 |88 |8S |88 |83 |H8| & | 2| ¢

A1 | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | A14 [ A15 | A16 | A17 | A18 | A19 | A20 [ A21 | A22 | A23 | A101] A102]| A103 | A104 | A105| A106 | A107| A108 | AT09| A110| A111]| A112|  A25
75 PRH31L30 23 3 75
76 PRH32L31 23 | 3 76
77 PRH33L32 : 23 | 3 77
78 PRH34L33 23| 3 78
79 PRH35L.34 23 | 3 79
80 PRH36L35 23 | 3 80
81 PRH37L36 23 | 3 81
82 PRH41L40 , 23 | 3 82
83 PRH42L41 23 | 3 83
84 PRH43L42 23 | 3 84
85 PRH44L43 23 | 3 85
86 PRH45L44 23 | 3 86
87 PRH46L45 23 | 3 87
88 PRH47L46 23 | 3 88
89 PRH51L50 23 | 3 —
90 PRH52L51 23 3 90
91 PRH53L52 | 23 | 3 91
92 PRH55L53 | 3 23 92
93 PRH55L54 23 | 3 93
94 PRH56L55 23 | 3 94
95 PRH57L56 23| 3 95
96 PRH61L60 23 | 3 %
97 PRH62L61 23 | 3 97
98 PRH63L62 23 | 3 98
99 PRH64L63 23 | 3 99
100 PRHE5L64 3 100
101 PRL27 3 a 101
102 PRL37 3 30 102
103 PRLA7 3 5 103
104 PRL57 3 104
105 RUN 50 | 50 | 50 | 50 [ 50 ( 50 | 50 [ 50 | 50 | 50 | 50 | 50 | 50 | 50 ( 50 | 50 [ 50 [ 50 | 50 [ so [ 50 [ 50 [ 50 | 650 [ 50 | 50 | 50 [ 50 | 50 | 50 | 50 | 50 15 105
106 SCLO 16 | 34 16 | 34 16 | 34 16 | 34 46 106
107 SCL1 16 | 34 16 | 34 16 | 34 16 34 52 107
108 scL2 16 | 34 16 | 34 16 | 34 16 | 34 \ 54 108
109 scL3 16 | 34 16 | 34 16 | 34 16 | 34 60 109
110 sCL4 34 16 | 34 16 | 34 16 | 34 16 68 110
111 SCL5 16 | 34 16 | 34 16 | 34 16 | 34 76 111

A1 | A2 | A3 | A4 | A5 | A6 | A7 | AB | A9 | A10 | A11| A12 | A13 | A14 | A15 | A16 | A17 | A18 | A19 | A20 | A21 | A22 | A23 | A101| A102| A103]| A104 | A105 | A106] A107 [ A108 | A109| A110 | A111 | A112]  A25




Section VII 2155A
Table 7-2. Backplane, Functional Wiring List (Continued)
INPUT/OUTPUT
28|28(25(23(28|28|28(28|28(z8|#8|=28|=8(=8|=8|z8(=28(=z8(=8(=25|=8(=8|=68|=8|z8|=28|=8(=8|28/|=8|=28|z8|% |¢ | o
NO | WO | O | WO |WO ]| o NnoO|lwo |l wnwo NO | O | nO | WO | O | WO | WO | VO | VO | WO | WO | VWO | WO | WO ]| WO | VWO | VWO | WO | VWO |VWO | VWO | VWO |lwo [a] = -

A1 | A2 | A3 | A4 [ A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | A14 | A15 | A16 | A17 | A18 | A19 | A20 | A21 | A22 | A23 | A101| A102| A103 | A104 | A105| A106 | A107| A108 | A109| A110| A111| A112 A25
12 sCLé 16 | 34 16 | 34 16 | 34 16 | 34 80 112
113 scL7 16 | 34 16 | 34 16 | 34 16 | 34 84 13
114 SCM2 14 [ 14, |14, 18 114
115 SCM3 M M M | M | M [ M [ | M| @ 7” 22 115
116 Scm4 14 | M [ [ M | M [ | M [ M | T 7 30 116
117 ScMs Mol % [ | Y%y | & 1 | Y% [ %1%, e 26 17
118 SCM6 E YN E 75 16 118
119 SFC 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 | 5 5 5 5 5 5 5 | 5 5 5 20 119
120 SFS 25 | 256 | 25 | 25 | 25 | 26 | 25 | 25 | 25 | 25 | 25 | 256 | 256 | 25 | 256 | 256 | 256 | 25 |25 | 25 | 26 | 256 | 25 | 25 | 256 | 256 | 25 | 25 | 25 | 25 | 25 | 25 79 120
121 SIR 32 | 32 | 32 |32 | 32| 32 | 32|32 | 32| 32 |32 | 32| 32|32 | 32|32 32|32 |32 |32 | 32|32 | 32|32 |32 3232323232 32|32 84 121
122 SKF 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 83 122
123 SPARE 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 [ 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 35 123
124  SRQ25 19 78 124
125 SRQ26 19 80 125
126 SRQ27 19 82 126
127 SRQ30 19 21 127
128 SRQ31 19 19 128
129 SRQ32 19 17 129
130 SRQ33 19 15 130
131 SRQ34 19 13 131
132 SRQ35 19 1 132
133 SRQ36 19 133
134 SRQ37 19 7 134
135 SRQ40 19 26 135
136 SRQ41 19 24 136
137 SRQ42 19 22 137
138 SRQ43 19 20 138
139 SRQ44 19 18 139
140 SRQ45 19 16 140
141 SRQ46 19 14 141
142 SRQ47 19 12 142
143 SRQ50 19 57 143
144 SRQ51 19 61 124
145 SRQ52 19 63 145
146 SRQ53 19 59 146
147 SRQ54 19 | 54 147
148 SRQ55 19 67 148

Al | A2 | A3 | Aa | A5 | a6 | A7 | A8 | A9 | Aa10| A11 | A12 | A13 | A14 | A15 | A16 | A17 | A18 | A19 | A20 | A21 | A22 | A23 | A101| A102| A103 | A104 | A105 | A106| A107 | A108 | A109]| A110] A111| A112 A25
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Section VII

Table 7-2. Backplane, Functional Wiring List (Continued)

2155A

REF
NO

149
150
151
152
153
154
155
156
157
158

POWER
SUPPLY

A25

A25

INPUT/OUTPUT

LX-0/1

2X-0/1

a4

22

VINQ

71

73

66
68

72

74

S 3000
103738

22

1

GG 34002
103738

22

1

9S 3000
19314S

19

22

1

LS 3000
10373S

19

22

1"

09 3a02
103738

19

22

n

19 3002
103713S

19

22

1

¢9 3400
103173S

19

22

11

€9 3000
12313s

A102| A103 | A104 | A105| A106 | A107 | A108 | A109| A110| A111 | A112

19

22

n

9 3Q00
10313s

19
22

1

GZ 3009
103738

A23 | A101

22

1"

A23 | A101| A102]| A103 | A104 | A105 | A106 | A107 | A108 | A109 | A110 | A111 | A112

9¢ 3000
10373s

A22

22

1n"

A22

L¢ 3000
10373S

A21

22

n

A21

0€ 3002
123713S

A20

22

1

A20

L€ 3000
103738

22

1

A19

¢€ 3002
10373S

A18 | A19

22

L]

A18

€€ 3a02
10313s

A17

22

1

A17

v€ 300D
12313s

A16

22

n

A16

S€ 3a0J
10313s

A15

22

1

A15

9€ 3092
103173S

A14

22

1"

A14

L€ 3002
12373S

A13

22

1

A13

0ov 3402
10373S

A12

22

1n

A12

LY 3000
103138

A1

22

1

A1l

Z¢v 3402
10373S

A10

22

1

A10

€v 3002
103138

A9

22

1"

A9

v 300
103738

A8

22

1"

A8

S 30D
103713S

A7

22

1

A7

9% 300
123713S

A6

22

1

A6

L¥ 3AQ02
1037138

A5

22

1

A5

0S 3002
103138

A4

22

1

A4

LG 30020
103738

A3

22

1n

A3

¢S 3a090
129313s

A2

22

1

A2

€5 3002
10373s

A1l

22

1

Al

SIGNAL

SRQ56

SRQ57
SRQ60
SRQ61

SRQ62
SRQ63
SRQ64
STC
STF

T310

REF
NO

149

150

151

152

153

154

155

156
157
158
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Section VII 2155A
Table 7-3. Power Distribution, Point-to-Point Wiring List
FROM TO COLOR FROM TO COLOR
A25TB1-1 A26A1E7 wht-blk-red S1-1 A26TB1-7 wht-red-gra
A25TB2-1 A26A1E2 wht-grn S1-2 A26TB1-3 wht-yel-grn
A25TB2-2 XA101-69,70 wht-vio S1-6 A26TB1-5 gra
A25TB2-2 XA23-69,70 wht-vio S1-6 A26TB1-4 wht-brn-gra
A25TB2-3 XA101-43,44 wht-red S3-1 A25TB2-9 wht-blk
A25TB2-3 XA23-43,44 wht-red S3-2 A25TB2-8 wht-brn
A25TB2-4 XA101-36 wht-orn : XA1-69,70 XA102-69,70 wht-vio
A25TB2-5 XA112-72 wht-brn-blk (wht-blu) XA1-43,44 XA102-43,44 wht-red
A25TB2-8 S3-2 wht-brn XA22-1,2 DS-1 blk (wht-vio)
A25TB2-9 S3-1 wht-blk XA23-39,40 DS-1 wht-yel
A26A1E1 XA101-85 bik XA23-43,44 A25TB2-3 wht-red
A26A1E2 A25TB2-1 wht-grn XA23-69,70 A25TB2-2 wht-vio
A26A1E3 XA102-73 wht-vio XA101-36 A25TB2-4 wht-orn
A26A1E4 XA101-48 vio XA101-40 A26A1E5 orn
A26A1ES XA101-40 orn XA101-43,44 A25TB2-3 wht-red
A26A1E6 XA102-14 wht-red XA101-48 A26A1E4 vio
A26A1E7 A25TB1-1 wht-blk-red XA101-69,70 A25TB2-2 wht-vio
A26A1E8 XA112-18 wht-orn XA101-85 A26A1E1 bik
A26TB1-3 S1-2 wht-yel-grn XA102-14 A26A1EB wht-red
A26TB1-4 S1-6 wht-brn-gra XA102-43,44 XA1-43,44 wht-red
A26TB1-5 S1-5 gra XA102-69,70 XA1-69,70 wht-vio
A26TB1-7 S1-1 wht-red-gra XA102-73 A26A1E3 wht-vio
DS-1 XA22-1,2 bik (wht-vio) XA112-18 A26A1ES8 wht-orn
DS-1 XA23-39,40 wht-yel XA112-72 A25TB2-5 wht-brn-blk (wht-blu)

NOTE: Colors shown in parenthesis are used in extenders that have serial number prefix 1128.
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Section VII

TO POWER SUPPLY A25 . TO POWER SUPPLY A25
(SEE POWER SUPPLY MANUAL) (SEE POWER SUPPLY MANUAL)
‘A TO PLENUM CHAMBER A26
( 1 : (SEE FIGURE 7-3) WHT S1 WHT
THERM ( rep. REARVIEW  yp
GND SW 1PU PWU +30V +12v -12v -20V GND GND  +4.85V  +4.85V -2v -2v +20V -
R1 GRA- GRN
825 , P Py P
/T | L ||
A25TB2 el )8 d)7 Qs (55 04 3 )2 Q1 A25TB1 o7 )6 Os Qa Q3 02 o1 A26TB1 (510 (59 68 7 66 5 4 3 d)z 61
WHT- WHT
WHT WHT- WHT- WHT- WHT- WHT- WHT- WHT- NOTE2 ———» BLK- WHT- GRA ‘éV;'J- WHT- BRN-
BLK BRN YEL BLU ORN RED VIO GRN RED RED- - | YEL- GRA 5 OFF 6 GRA
f— (SEE NOTE 3) GRA GRA | GrN M
A26J1 A26A1E2 — ) A26A1E7
WHT
BLK
DS1
WHT-
\_ YEL ﬂ BLK (SEE NOTE 3) L
CONNECTION TO CONNECTION TO
CONNECTION 1/0 EXTENDER 1/0 CONTROL
TO DMA CARD CARD CARD
(12895-60001) (02155-60003) {02100-60024)
1/0 INTERFACE OPTIONS IN COMPUTER IN COMPUTER IN COMPUTER
, THERMAL ( . \
SWITCH 2 o fanm— f— ) — — —— — N f o f cm— fn— N
(s2) .
SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT DMA 1/0-x2 1/0-X1
CODE CODE CODE CODE CODE CODE CODE CODE CODE EXTENDER | | EXTENDER | | EXTENDER
64/65 63/64 62/63 61/62 60/61 57/60 56/57 55/56 54/55 (12896-60001)| |(02155-60002)| |(02155-60001)
[_ 1/0 BACKPLANE WIRING | xa101 [ | xa102 | | xa103 | | xa104 | | xa105 | | xa106 | | xa107 | | xa108 | | xa109 | | xat10 | | xa11 | | xanz2 | "}
NOTES: | |
1. ALL BACKPLANE CONNECTIONS TO PRINTED- : I
CIRCUIT CARDS ARE MADE THROUGH 86-PIN CON- | |
NECTORS. OTHER CONNECTIONS TO A PRINTED- ]
CIRCUIT CARD ARE MADE THROUGH A 48PIN ! |
CONNECTOR. | |
! |
2. UNLESS OTHERWISE SPECIFIED, ALL CONDUCTORS |
TO TERMINAL BOARD A25TB1 ARE BUS BAR. | . A A A .- A A PN A A A O A '
, e N Y Y > w( Y Y Wf Y Y > Y Y |
3. FOR EXTENDERS WITH SERIAL NUMBER PREFIX | |
1128 THE WIRE COLORS SHOWN ARE CHANGED |
AS FOLLOWS: " I
|
FROM T0 : |
TB2-6 WHT-BLU WHT-BLK | |
DS1 BLK WHT-VIO | |
' |
a, 1/0 TERMINATOR CARD 1S REMOVED WHEN CARD L xa1 | [xaz ] [xas ] [xaa ] [ xas | [xae | [ xa7 | [xae | [ xae | [xa0] [xam | [xa2] [ xas | [xaa ] [ xa15 ] | xat6 | | xa17 | [ xa18 | [xa19 ] [ xa20 ] [ xa21 ] [ xaz2 ] | xa23 | |
SLOT 13 AND HIGHER OCTAL ADDRESS CARD SLOTS
ARE TO BE USED FOR I/0 INTERFACE CARDS. (NOTE 4)
SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT
CODE CODE CODE CODE CODE CODE CODE CODE CODE CODE CODE CODE 1/0 TERM- CODE CODE CODE CODE CODE CODE CODE CODE CODE CODE
53/54 52/53 51/52 50/51 47/50 46/47 45/46 44/45 43/a4 42/43 41/42 40/41 (02'1”0?6%360) 36/37 35/36 34/35 33/34 32/33 31/32 30/31 27/30 26/27 25/26
) I ~ 7 A\ 7 A N 7 “ 7T — < v 4 “ 7 ) —— - < 7 A\ 7 A 7 ~ > 4 ~ 4 \ . v 4 A\ >4 A >4 ~ 7 A N 7 )\ — AN 7 AV 7
2153-23A

1/O INTERFACE OPTIONS

Figure 7-2. Backplane, Wiring Diagram
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2155A

Table 7-4. Plenum Chamber A26, Point-to-Point Wiring List
FROM TO COLOR FROM TO COLOR
A1E1 XA101-85 blk TB1-2 XF1-1 wht-blk-gra
A1E2 XA103-75 wht-grn TB1-2 P1-1 blk
A1E3 XA102-73 wht-vio TB1-3 S1-2 ‘wht-yel-grn
A1E4 XA101-48 vio TB1-3 FL14 wht-yel-grn
A1E5 XA101-40 orn TB14 FL1-5 wht-brn-gra
A1E6 XA102-14 wht-red TB1-4 S$1-6 wht-brn-gra
A1E7 XA104-10 wht-blk-red TB1-5 S1-5 gra
A1E8 XA112-18 wht-orn TB1-5 XF2-1 wht-yel
B1-J1 TB2-1 blk TB1-5 A25A6E1 gra
B1-J1 TB2-2 blk TB1-6 A25A6E3 wht-blu-gra
B2-J1 TB2-1 btk TB1-7 S1-1 wht-red-gra
B2-J1 TB2-2 blk TB1-7 TB2-1 wht-red-gra
C3-1 E10 wht-grn-gra TB1-7 A25A6E2 wht-red-gra
C3-2 TB1-1 wht-red-gra TB1-7 A25TB3-11 wht-red-gra
E9 P1-3 grn TB1-8 A25TB3-6 wht-yel-gra
E9 FL1-2 grn-yel TB1-9 TB2-2 wht-grn-gra
E9 Shield* grn-yel TB1-9 A25TB3-12 wht-grn-gra
E10 C3-1° wht-grn-gra TB1-10 XF2-2 wht-vio
EN XF2-1 gra TB1-10 A25TB3-5 wht-vio-gra
FL1-1 TB1-1 wht-gra TB2-1 B1-J1 blk
FL1-2 E9 grn-yel TB2-1 B2-J1 blk
FL1-3 XF1-2 gra TB2-1 TB1-7 wht-red-gra
FL1-4 TB1-3 wht-yel-grn TB2-2 B1-J1 blk
FL1-5 TB14 wht-brn-gra TB2-2 B2-J1 bik
3 XA112-22 wht-blu TB2-2 TB19 wht-grn-gra
P1-1 TB1-2 blk XF1-1 TB1-2 wht-blk-gra
P1-2 TB1-1 wht XF1-2 FL1-3 gra
P1-3 E9 grn XF2-1 TB1-5 wht-yel
TB1-1 C3-2 wht-red-gra XF2-1 E11 gra
TB1-1 FL1-1 wht-gra XF2-2 TB81-10 wht-vio
TB1-1 P1-2 wht

* Shield is located on wiring to switch S1.

2134-4A

P1

e

J -

H
~N

E6 Q

Section VII

E9

o||@
o||@

ARRIEERE
|| @ Q||

O

Figure 7-3. A26 Plenum Chamber, Wiring Diagram
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vee-esie

‘310N

'NOILVHNOIINOD J1SVE IHL 40 1HVd

1ON SI ANV H3AQN3LX3 IHL OL AHOSS3IIIV NV SI A4VI SSIOIV AHOWIW 1I33HIA«

1NOYd

A1l I/O INTERFACE CARD SELECT CODE 53 A101 1/O INTERFACE CARD SELECT CODE 64

A2 1/0 INTERFACE CARD SELECT CODE 52 A102 1/O INTERFACE CARD SELECT CODE 63

A3 1/O INTERFACE CARD SELECT CODE 51 A103 1/O INTERFACE CARD SELECT CODE 62

A4 I/O INTERFACE CARD SELECT CODE 50 A104 1/O INTERFACE CARD SELECT CODE 61

A5 I/O INTERFACE CARD SELECT CODE 47 A105 1/O INTERFACE CARD SELECT CODE 60 SE
A6 I/O INTERFACE CARD SELECT CODE 46 A106 1/O INTERFACE CARDS SELECT CODE 57 gég
A7 1/0 INTERFACE CARD SELECT CODE 45 A107 1/O INTERFACE CARD SELECT CODE 56 m%’i
A8 1/O INTERFACE CARD SELECT CODE 44 A108 1/0 INTERFACE CARD SELECT CODE 55 "E
A9 I/O INTERFACE CARD SELECT CODE 43 A109 1/0 INTERFACE CARD SELECT CODE 54 ”
A10 I/O INTERFACE CARD SELECT CODE 42 A110 DIRECT MEMORY ACCESS* 12896-60001

A11  I/O INTERFACE CARD SELECT CODE 41 A111 1/0-X2 EXTENDER 02155-60002

A12 I/OINTERFACE CARD SELECT CODE 40 A112 1/0-X1 EXTENDER 02155-60001

A13  I/O INTERFACE CARD OR I/0 TERMINATOR 02100-60060

A14 1/O INTERFACE CARD SELECT CODE 36

A15  I/O INTERFACE CARD SELECT CODE 35

A16 I/O INTERFACE CARD SELECT CODE 34

A17 I/O INTERFACE CARD SELECT CODE 33 P 3

A18 1/O INTERFACE CARD SELECT CODE 32 > 5?26

A19 I/O INTERFACE CARD SELECT CODE 31 3 §§

A20 I/OINTERFACE CARD SELECT CODE 30 wE

A21 I/O INTERFACE CARD SELECT CODE 27

A22 I/OINTERFACE CARD SELECT CODE 26

A23 I/O INTERFACE CARD SELECT CODE 25

Vaeie

IIA uonoeg



Section VII . 2155A

Table 7-5. A10 (In Computer) I/O Extender Card, Replaceable Parts

MFR
REFERENCE DESIGNATION HP PART NO. DESCRIPTION CODE MFR PART NO.
C1 thru C7,22,23, 0180-0197 Capacitor, Fxd, Elect, 2.2 uf, 10%, 20 VDCW 56289 | 150D225X9020A2-
36 thru 42 : DYS
C8 thru C21,24 thru 35 0160-2055 Capacitor, Fxd, Cer, 0.01 uf, +80 -20%, 100 VDCW 56289 C023F101F103
Z2S22-CDH
C43 0160-0154 Capacitor, Fxd, Mica, 0.0022 uf, 10%, 200 VDCW 56289 192P22292-PTS
R2,4,6,8,12,14,16,18,20,22, 0757-0279 Resistor, Fxd, Fim, 3.16k, 1%, 1/8W 28480 0757-0279
24,26,30,32,34,47,53,69,
71,73,75
R10,28,36,38,40,42,44 49, 0698-3438 Resistor, Fxd, FIm, 147 ohms, 1%, 1/8W 28480 0698-3438
51,565,57,59,61,63,65,67,
77,79
R27,35,37,39,41,43,48,50,54, 0757-0417 Resistor, Fxd, FIm, 562 ohm, 1%, 1/8W 28480 0757-0417
66,76,78,80
R81 thru R86 0698-3437 Resistor, Fxd, Fim, 133 ohms, 1%, 1/8W 28480 0698-3437
U13,15,17,25,27,33,35,37, 1820-0186 Integrated Circuit, CTL 07263 UBA985649X
43,45,47,53,565,57,63,
65,67,73,75,77,83,85,87,
93,95,97,103,105,107
U101 1820-0952 Integrated Circuit, CTL 14433 MIC952
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2155A ' Section VII

COMPUTER INTERFACE COMPUTER INTERFACE COMPUTER ‘ INTERFACE
BACKPLANE /0 EXTENDER (02155-60003, REV. 1201) Py BACKPLANE — P e ANE —_— ‘ —_— 48-PIN
) *C2 C3+ *cq cs, *Cp e CONNECTOR I'__ - U27A— - CONNECTOR CONNECTOR c43 CONNECTOR CONNECTOR RS54 CONNECTOR
* 8 14 0.0022 562
R2 . . 1EN 21 3 A C N U138 +4.85V —) o UT7A +4.85V —'\/W—-j
[497] U27R1 8 E —I_\13 T
R4 u13 u1s u17 K R12 12 e SKF 1086 —= ' o 1086
R6 l R82 YL 1 U278 3.16K [§4K0F] +4.85V R10 211] U77R1 iy '1‘?75
. 147
R8 cs8 c9 R83 c10 1aK 2 ’ 8~ % D U95A 2V —AAA— 11 Ky 6 2V —AANA—
3 ' 1AK 62 14 9
ca3 R10 (58] I U27R2 ¢ EDT 4\ 13 20 -2v 8 R4S
1K R 136] U95R1 2] ) EDT
R12 R84 [ | 2 1 7 3.16K : 1K Re63 U63A o
R14 u2s u27 20 14U33A oy W HM/VI— 3.16K ) 2 \a +4.85V ——N\/V—J 6
R16 ) ' (226) P 2] )= " 100 66 _ SU"\%BQ & Y 1087 == ' ‘"1_/ 1087
R18 cn c12 K ) R20 | Roel 6] PON 1212] UB3R1 by
1 1 R0 (305 U95R2 - | Us3B 147
R20 R85 » -2v gU33B oy A I u 7 3.16K 1 o 2V WA
R22 ' ' ‘ sTC ' o ) 8 stc 68 T 142934 2V —MW— b 9 Sos |
R24 u33 u3s u3? 1473] U33R2 R83 26 SPARE =) 2 onre il 562
R26 ‘ ‘ ‘ I assy —aAA— 3.16K s e e R73 | —r\z 13 sy | Iy
c13 cla c15 5 - . 1aY7A oy —AAn—] 11 1 3.16K 54 1 a 1088
R27 Re8 SFC L B src 0| 2V TV U 2V —ANW— | (213 Re7
R30 ‘ sl | UI7R w2 I SPARE <T)e i Zos uzsR1 urse 147
1K 255 uo ), -
R32 a3 u4s vaz v a2 3.16K (2551 e XA R75 2v 2 9 VWV
- , uIzE oy | 1K 7 133 3.16K | R58
R34 ' . CLF 89 2 ok 2V Wy +4.85V —VWv J2v —N 562
R35 R36 c16 c17 c18 (18] u17R2 +8 ) " R27 2 U73A1 +4.85V —'V\/V——l v
K ! 3
1 7 562 56 ’
R37 R38 -2V —AAM— UISA  _yy 316K U37A +4.85V —-'v\/v——l 1089 o4 R59 1089
R39 R40 US55 us7 sTE =2 . "Lﬂn 2V — VWV 3 14 H 214 | U73R1 147
. STF 18 13,7} 108116 A u73B
R41 R42 47! R1 2 108116 2 3 .
o 1475] u1s ! B R28 1 1 9 2v
8x R43 R44 K R6 211 | U37R1 147 | v—w— 5 o
S, c19 C20 c21 + 3.16K 1K p
8 : -2v U1sB 1 1 -2V —AA— 562
S ] 1 . 8 -2v | -2V —AMW— u37s US5A
88 Ra7 [ [ § © H I e[ ) p— T30 1or =2 ) o 213 ey 1 |
1o~ | | 13} [481] U15R2 R82 ¢ 101 1 3o o
o R4S R49 ue3 u6s ue7 + | 11K 5 133 L | (225] usTk2 Res O 30 | 0 10810 28 o2l ) v 10B10
og | | | -2v +4.85V —AAA— - n 7 3.16K [215] U85R1
E R50 22; c2a c25 26 CRS 13| 14 U25A13 _2v | 5 -2V ——om— +4.85V —AMWNV— v I 1K . us536 . 147
= (30 U25R1 2 CRS 562 u1038 -2V —AAA— 3 5
= RS54 RS5 1K R16 4 asv—ww—_eD 9 0 562
‘ AAA 3.16K - 8
ggg 2:&7‘# urs u7s u77 0 18 2 P28 v . | Us:u:3 +4.85V —'\Nv—] 10
| 1 ™ . U101A 60 14 10811
R60 R61 po o pos (222] uzsR2 uy, - 106 1, 2 U1 10811 o—{ RE5
R62 R63 " 7 3.16K 2 EDJ—‘ el | e us3s w
-2V —AMN— U35A 1 1 8 -2v
R64 R65 17 14 -2V l U103R1 R37 I 2V —AAMN— 9
POPIO AL 5 _porio "1 R1= 562 R60 |
R66 R67 us7 (3061 I l1J|225R1 R22 I v 11 1 2 U45A +4.85V _WV__—l " UB7A 562
e v DA 316K 35 _ a3 ° 1080 | +4.85V —-'vvv—] | s
R71 c30 c31 c32 al - gU3%e v —wA— | 1080 ol R38 57 = 10812
9 J [205] U45R1 10812 1/
Rl cLe 3 cLe K uasB 147 1217] e
‘ n7 U35R2 R84 ._l J 1 1 9 _oV —AAM— UB7R1 us7B 147
R75 R81 . 1K 4 133 R24 -2v 6 R35 11 1K 4 6 _2V —AAA—]
R76 R77 u93 ugs ue7 v A assy — WA aza 316K 562 I 2V A (s | R66
R78 R79 ’ SFS 25 14— 13 -2v L 2 U43A +4.85V —'\/\/\/——] I [ 562
c33 c3a c35 (435] U47R1 2 | SFs 2] 3, n U97A +4.85V
K R32 1081 =2 ’ “ ) R36 - 1081 »——2[‘\ 13 ) ] lw
1 61 aP) 10813
R80 , N v TLAAA P 316K (206} ua3R1 vaze,, e o813 —
U101 U103 g U105 U107 "~ SR ril_f'_\g LI L 1 9 5 -2v _M—ng 2181 | =J|S(’7R1 ve7B 147
, : [439) U47R2 ] 1 -2V —AW—
| K7 36K I ' US7A 4.85V V¥ I vt _SGB———‘ R76 I
* 5\ oY N x 2V —AAAN— . 2 +4. ]
C3 3 2" &5 o & o 46| 1WU7A oy — A ] al )2 VVY ] N 562
[ x < x < ENF 9 \13 R ENF 10B2 . / 1082 o U107A +4.85V —'\/W_l I
138] Ue7R1 12l ) s 1207] USTR1 Us7B R0 65 ] )2 X \oB14
K o .
v ! - 316K 1A o1 -2v " U107R1 R
50 gUe7B v —AAA— -2V 5 ¢ R43 ® v107e, by
RUN ' 2 . 15 cUN 562 11 1 9 6 -2V —AAAN—
[375] Ue7R2 R86 EL/ n53 gUS3A +4.85V —'\Nv——l 2v 8 & R78
1 133 ! 13 14 ) 562
11 7 0
v +4.85V —AAA— 3.16K 1on3 28 i al ) 1083 , Ut02a agsy
-2v 12081 US3R1 Ra4 | —2\13 ] laa
K U53Bs 147 74 _ 14 10B15
L 1 9 -2v l 10B15 " i/ R79
| | Ead —GL. Ra1 (2200 | Ua02R1 1028 147
l US5A 562 | 1 1 o 18 2V —AAA—
2l K | 220, +4.85V —Wwﬁ 12 | i I\
PRHZS PRH25 1osa 22 ) | ) 1084
(322 Ra2
~ 10 I 1209] N :’25'“1 ussB 147
9 -2v
NOTES: ey 1 ] - 485V ad L § R50 I
- : 562
1. UNLESS OTHERWISE SPECIFIED, ALl RE- c8-21,2435 uesa
SISTANCES ARE IN OHMS AND CAPACI- _ 85,86 I L SL357 2336388042 < 0.01 1.4 213 i | s I
TANCES ARE IN MICROFARADS. - 2 (9) (26) 51 14 ’ : 1085
i | [ 1085 ’ i/
2. A 0.01 MICROFARAD CAPACITOR IS CON- oy 121 l2488 [-GND 1210] UB5R1 0osB RE1
NECTED FROM PIN 12 (Vgc) OF LACH (529] = T 8 147
INTEGRATED CIRCUIT (EXCEPT U101) TO _ a7 *L 2,46,22,37,39.41 = v 3 Is -2V
GROUND. ] 22 (8) e — [ — — — ——
3. NUMERALS IN BRACKETS [ | ARE [5—2281 11— = -2V
WIRING LIST REFERENCE NUMBERS. L

DWG REV.B

Figure 7-5. A10 (In Computer) I/O Extender Card,
Parts Location and Schematic
Diagrams
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2155A Section VII
Table 7-6. A13 I/O Terminator Card, Replaceable Parts
REFERENCE MFR
DESIGNATION HP PART NO. DESCRIPTION CODE MFR PART NO.
R1 thru R15, R17 thru 0683-2215 Resistor, Fxd, Comp, 220 ohms, 5%, 1/4W 01121 CB 2215
R21, R23 thru R34
R16,R22 0683-1025 Resistor, Fxd, Comp, 1k, 5%, 1/4W 01121 CB 1025
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Section VII 2155A
02100 - 60060
([ A-1131-22
R1 RS R13 R21
R14 R28
R6 R22 R29
R7 R30
R8 R23 R31
R2
R3 R9 - R15
R4 R24 R32
R10 R16 R25
R11 R17 R26 R33
R12 R18 R34
R19
R20
R27
DWG REV.B
1/0 TERMINATOR CARD (02100- 60060, REV. 1131)
[42)  [43) [44] [45]  [46] [47] [48] [49] [50])  [51] [52) (53]  [s4] [55] (56] [57) [119]
10B0O0 10BO1 10BO2 I0BO3 I0BO4 I10BO5 10BO6 I0BO7 I0BO8 10BO9 10BO 1010BO 1110BO 12 10BO 13 10BO 14 10BO 15 SFC
35 38 a1 45 42 51 53 52 54 56 58 55 57 61 65 74 5
— e | e | | e | e [ | 2 | e | e —_—
R9 R24 R32 <R3 R2 R25 <R10 <SR33 <R17 <R34 R18 <R26 <R11 <R12 <R20 <R27 <RI
220 <220 220 220 220 220 220 220 S$220 220 220 220 220 $220 220 220 220
-2v 47'
0l %)
R4 RS R6 R7 R8 R13 < R14 <R15 <R16 < R19 R21 < R22 < R23 < R28 < R29 R30 < R31
220 220 220 220 $220 220 220 220 S1K 220 220 1K 220 $220 220 220 <220
T R — e | e | e | e | e ed
46 7 22 25 24 9 13 32 50 62 " 12 21 10 15 17 20
ENF  CLF  STC  SFS 101 STF.  CRS SIR.  RUN  EDT T3 SKF  CLC IAK 110G POPIO 100
{10] (7] [156] [120] [60]  [157] [8] (1211 [105] (9] [158]  [122] ] [19] (59] (711 [61]
DWG REV. B NOTES:

1. RESISTANCE VALUES ARE IN OHMS 3.
UNLESS OTHERWISE SPECIFIED.

2. ALL PIN NUMBERS REFER TO
86-PIN CONNECTOR UNLESS
OTHERWISE INDICATED!

NUMERALS WITHIN BRACKETS [ ]
ARE WIRING LIST REFERENCE
NUMBERS.
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Figure 7-6. A131/O Terminator Card, Parts Location and Schematic Diagrams



2155A , Section VII

Table 7-7. A110 DMA Extender Card (Optional), Replaceable Parts 9 EXTENDER
. (1277 (128]  [120] (1301 (1311  [132]  [133]  [134) [135)  [136]  [137) [138]  [138]  [140]  [141]  [142] [143]  [144]  [145]  [146]  ([147]  [148]  [149]  [150] [151]  [152] [153]  [154]  [155] BACKPLANE
REFERENCE MER SRQ30 SRQ31 SRQ32 SRQ33 SRG34 SRQ35 SRQ36  SRQ37 SRQ40 SRQ41 SRQ42 SRQ43 SRQ44 SRQ45 SRQ46  SRQ47 SRQ50 SRO51 SRQ52 SRQ53 SRQ54 SRQ55 SRQS6  SRQ57 SRO60 SRQ61 SRQ62 SRQ63 SRQ64 | ggpin
DESIGNATION HP PART NO DESCRIPTION CODE MER PART NO DMA EXTENDER (12896-60001, REV. 1122) 21 19 17 15 13 1 9 7 26 24 22 20 18 16 14 12 57 59 61 63 65 67 7 73 64 66 68 72 74 1 CONNECTOR
1 ] 1 1 ] b
- i - 9 -
€1 thru C3,6 0160-2055 Capacitor, Fxd, Cer, 0.01 uf, +80 -20%, 100 VDCW 96289  |C023F101F1032522-CDH R20 | SR19 | Smris | SR17 R16 | SRi5 R14 | SRi3 R12 | SR R10 RO R8 R7 R6 RS R3s | SR3s R33 | SR32 | SR3 R30 | SR29 R28 R27 | SR26| SRes R24 | SR23
C4,5 0180-0197 Capacitor, Fxd, Elect, 2.2 uf, 10%, 20 VDCW 56289 150D225X9020A2-DYS 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562 562
R5 thru R20, 0757-041 Resistor, Fxd, Fim, 562 ohm, 1%, 1/8W 28480 0757-041
23 thru 36 7 7 ! 56 ' f 0417 -2v SV EA R -2v -2v -2v -2v v v g2V v g -2v v gy oy v -2v -2v -2v -2v -2v -2v -2v -2v -2v -2v v v
39.40 ! SRQ30 SRQ31 SRQ32 SRQ33 SRQ34 SRQ35 SRQ36  SRQ37 SRQ40 SRQ41 SRQ42 SRQ43 SRQ44 SRQ45  SRQ46  SRQ47 SRQ50  SRO51 SRQ52 SRQ53 SRQ54 SRQ55 SRQ56  SRQS7 SRQ60  SRQ61 SRQ62 SRQ63  SRQ64 '
43 thru 47 , l SR EISTER | 1,U34A
R37,38,41,42 0698-3438 Resistor, Fxd, Fim, 147 ohms, 1%, 1/8W 28480 0698-3438 - 10800 10 | g (CHANNELD 2™\ lw —
R48,51,562 0698-3442 Resistor, Fxd, Fim, 237 ohms, 1%, 1/8W 28480 0698-3442 (42) 13Y L ssro1 5 J
R49,50,53 0757-0280 Resistor, Fxd, FIm, 1k, 1%, 1/8W 28480 0757-0280 3¢ v snazo o sraso o sroso 1o J snaso 1o
U33,43,53 1820-0301 Integrated Circuit, Quad Bistable Latch 01295 SN7475N , 0801 8 s " SRQ31 % 1 out ¢ sraar % 1 out ¢4 srasi % 1 out ¢4 sraen % 1 out <>J"
U34,44 1820-0140 Integrated Circuit, TTL 04713 MC3026P 143] 137 L ssRi1 ::gg; T§ SRQ42 —H 2 2;;052 212 SRQ62 — 2
U35,36,45,46, 1820-0615 Integrated Circuit, TTL 07263 U7B931259X 1° s Shose Bls . 8INPUT s B]3  saneur s Bl saneur e B3 saneut
d &% MULTIPLEXER 514 MULTIPLEXER 612 MULTIPLEXER 614 MULTIPLEXER
60,65,75,76 0802 6 6 10 SRQ35 —15 u3e SRQ45 —5 u3s SRQ55 — 5 u76 >15 u75
U42,52,62 1820-0371 Integrated Circuit, TTL 01295 SN74H10N EXTENDER 144) 2T L ssR2-1 Zﬁggg 518 zzg:‘; iy 6 SRQ56 iy 6 {E 6 I
u9s 1820-0485 Integrated Circuit, CTL 07263 UBBIB1649X BACKPLANE _| [1° usc a2A 0)] o)l T 0]’ |
86-PIN 13 0 1 22 0 1 52 0 1 22 0 1 22
CONNECTOR | 10803 4 7 9 : 12 20 21 2 20 21 2 20 21 2 20 21 2
(45] a1 SSR3-1 ] > [ 2z 3 JOERE IO ERE Jn 2z ]is INTEREACE
U33D - CABLE 48-PIN
(I |8 4 U428 CONNECTOR
10?04 60 3o T vy 15 5 —\6
[Thiy] 128%; 60001 461 i3] 1. _SSRe 3
) | a-1122-22 Lq  usss |1 Us2C
11,
10BO5 62 2 16 10 —\s
L (471 B :E SSR5-1 ry _/ |
| ussa |1 uazc
13;U348 1 ~ |
9 8
v oRpooCN23R2RRR2Q I 8 10_]
rF rCCCrC e e I m SERF\l/ég?S?I'EEIhECT 1,U44A
SSSR1 N o2 (CHANNEL 2) 2N\,
! 2 T 16 4 EREQ2
3] ], _SSRo2 5/
Ly uaa SRQ30 ‘2 0 14| SRO%0 o 14| SRQS0 o 14| sraso Ho
us3 us4 uss u3e s 5 srast 21 out SRQ41 —g- 1 out SRQ51 —§ 1 out ¢ sras —g 1 ouTg4
st ssmi2 SRQ32 —2 SRQ42 =2 SRQ52 —2 SRQ62 —H 2
c SRQ33 —3 SRQ43 — 3 SRa53 23 SRQ63 — 3
5 8-INPUT 5 8-INPUT 5 8INPUT 5 B-INPUT
M 13 L uass SRQ34 ——4 MULTIPLEXER SRQ44 —44 MULTIPLEXER SRQ54 ——4 MULTIPLEXER SRQ64 —— 4 MULTIPLEXER
- SSSR2 93] uass o " SRQI5 —5 U46 SRQ45 —15 u45 SROS5 —15 Ue6 =5 ues
S uaz uas uaa uas U4 12 . 71 C ez SRQ36 —16 SR46 —116 SROS6 —1 6 = 516 I
[10] c SRQ37 7517 SRQ47 =17 SRQ57 ~7 17
u L ¢ US52A E E E E
13 20 21 22 20 21 22 20 21 22 20 o1 22 |
3 7 9 1 12
c2 a a1 L SSR3-2 2 JGRERIE I EE [ iz 3 Jin [z i3
us2 us3 c s ? -
. ; L g u43D 5 U628
s © 6 10 3 —\6
© INTERFACE | 2 ]L  SsR42 2
CABLE c L/
- 1
uUs2 Ues Ue6 ] a8-PIN Lq usx U62A
CONNECTOR | [ 1 - 78 Srazs [124]]
7. 9 13 12 ~ 80 [124]
aY |t ssms2 2 - 5o~ SRQ26 [125]
- Gy It - SRQ27 [126]
_2V  +485V -2V +485V -2V  +4.85V
b 1 u62C 6[\11 ) I 77  SCM3
[ u7s < u76 < Ra8 < R49 < R51 énso RS2 < R53 9 8 | R46 [ (115)
237 Sk S23 Sk S237 K 10 R39 95D K 2[5 79 scma
v 562 -2v | R47 I [116]
SRaz5X — . 3 R36 UgsB 1K B[P\ o I8 scMs EXTENDER
SRQ26X +4.85V 562 -2V Ra4 [117]
IILERRIBSNYIY srRQ27X AA R38 Ra3 UosE bn 1[N0 | 75 sowe | BACKPLANE
rrrrrrocrccococaocac U A147 +4.85V R37 562 _2v I/ a5 [118] CONNECTOR
scM3 VW— -2V 147 R40 U95E 1K
scma —Y AAA— -2V +4.85V R42 562 -2v
P 7 R41 4748 v
NOTES: o NN 2V +4.85V 147 -2V - = 1
85889539 uss 3985 ‘ scme VWA— -2v +Y 22
rroocorooc crooc 1. UNLESS OTHERWISE SPECIFIED, ALL RESIST- ono A o o 12 G{;D18
ANE N MICROFARADS |- ALt capACITANCES L T 2488 T Io Io To le L |wesivm
: - 0.01 001 T001 +T22 T001 ~ |3940,48sy
0O Q- N® 2. NUMERALS IN BRACKETS [ ] ARE WIR!NG +4.85V - ] 2] B
zagg gg LIST REFERENCE NUMBERS. —_——,——_—— e ——— e ——— . — —_—— —_——————— ————— e e —— —_——
) DWG REV. A

Figure 7-7. A110 DMA Extender Card (Optional),
Parts Location and Schematic Diagrams
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2155A Section VII
Table 7-8. Al111 I/0-X2 Extender Card, Replaceable Parts
MFR
REFERENCE DESIGNATION HP PART NO. DESCRIPTION CODE MFR PART NO.
C1 thru C6,17,18 0180-0229 Capacitor, Fxd, Elect, 33 uf, 10%, 10 VDCW 56289 | 150D336X9010B2-
DYS
C7 thru C16, C19 thru C41, 0160-2055 Capacitor, Fxd, Cer, 0.01 uf, +80 -20%, 100 VDCW 56289 CO023F101F103
44,45 Z2S22-CDH
C50 0180-0197 Capacitor, Fxd, Elect, 2.2 uf, 10%, 20 VDCW 56289 | 150D225X9020A2-
DYS
R1,24 0757-0280 Resistor, Fxd, FIm, 1k, 1%, 1/8W 28480 0757-0280
R5,9,15,17,19,25,27,37, 0757-0417 Resistor, Fxd, Fim, 562 ohm, 1%, 1/8W 28480 0757-0417
41,47,51,53,65,67,69,
71,75,77,79,85,87,93,95
R6,10,16,18,20,26,28,38, 0698-3438 Resistor, Fxd, Fim, 147 ohms, 1%, 1/8W 28480 0698-3438
42,48,52,54,56,68,70,72,
76,78,80,86,88,94,96,121
R7,8,29,30,33,34,39,40,43, 0698-3437 Resistor, Fxd, Fim, 133 ohms, 1%, 1/8W 28480 0698-3437
44, 61 thru 64,81,82,
84,101
R11,13,21,23,31,35,45,49, 0698-3443 Resistor, Fxd, Fim, 287 ohms, 1%, 1/8W 28480 0698-3443
57,59,65,73,89,91,
97,102
R12,14,22,24,32,36,46,50, 0757-0276 Resistor, Fxd, Fim, 61.9 ohm, 1%, 1/8W 28480 0757-0276
58,60,66,74,90,92,
98,103
R83 0757-0403 Resistor, Fxd, FIm, 121 ohms, 1%, 1/8W 28480 0757-0403
R104 thru R119 0757-0402 | Resistor, Fxd, Fim, 110 ohms, 1%, 1/8W 28480 0757-0402
R120 0757-0279 Resistor, Fxd, Fim, 3.16k, 1%, 1/8W 28480 0757-0279
U11 thru U14, U21 thru U24, 1820-0186 Integrated Circuit, CTL 07263 UBA985649X

U31 thru U34, U41 thru
U44, U51 thru U54,
U61 thru U64, U71 thru
U74, U81 thru U84,
U91 thru U94,
101,102,104
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2155A

[@/, 02155-60002

B-1147-22
R1
R5 R6
R9 R10
R13 R14
R102 R103
R21 R22
R23 R24
R29 R30
R31 R32
R120
R35 R36
R39 R40
R45 R46
R49 R50
R53 R54
R57 R58
R61 R62
R65 R66
R69 R70
R73 R74
R77 R78
R81 R82
R87 R88
R89 R90
R93 R94
R97 R98
R101

C1+
Cc2+
R2
R4 c9
’ un

X
:

:
X
:

u22
cn c12
{ u31 U32£
ca
uat < u42 <
c19
| us1 < Us2 <
c22 Cc23
| ue1 < u62 <
c26 c27
| u71 < u72 <
30
us1 g us2 <
c32
u91 a u92 <
C34 c35
[ U101 < U102 <
Cc38 Cc39

C45

C44

+C3

R7

R11

R15
R17

R19

R25
R27
R33
R37

R41
R43
R47

R51
R55
R59
R63
R67
R71

R75
R79

R83
R85

R91
R95

R8

R12

R16
R18

R20

R26
R28
R34
R38

R42
R44
R48

R52
R56

R60
R64

R68
R72
R76
R80
R84
R86
R92

R96

+C5
c7 c8
u13 < u14 <
c10
u23 < l u24 <
c13
u33 < u34 <
C15 c16
u43 < u44 <
Cc20 c21
us3 a us4 <
c24 C25
u63 < ue4 <
c28 c29
u73 2 l u74 <
C31
us3 q usa <
c33
u93 < u94 <
C36 c37
U104 g
c40 M2
050,(

+C6

R104

R105

R106

R107
R108
R109

c18+

+C17

R110

R111
R112

R113

R114
R115

R116
R117

R121
R118

R119

NOTES:

1. UNLESS OTHERWISE SPECIFIED, ALL RESIST-
ANCES ARE IN OHMS AND ALL CAPACITANCES
ARE IN MICROFARADS.

2. ALL MICROCIRCUIT INTERNAL RESISTORS ARE
1K OHMS,

3. NUMERALS WITHIN BRACKETS [ ] ARE

WIRING LIST REFERENCE NUMBERS.
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UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

2336 E. Magnolia St.
Phoenix 85034

Tel: (602) 244-1361
TWX: 910-951-1330

5737 East Broadway
Tucson 85711

Tel: (602) 298-2313
TWX: 910-952-1162

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

TWX: 910-592-1288

3939 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2170

6305 Arizona Place
Los Angeles 90045
Tel: (213) 649-2511
TWX: 910-328-6148

1101 Embarcadero Road
Palo Alto 94303

Tel: (415) 327-6500
TWX: 910-373-1280

2220 Watt Ave.

Sacramento 95825
Tel: (916) 482-1463
TWX: 910-367-2092

9606 Aero Drive
San Diego 92123
Tel: (714) 279-3200
TWX: 910-335-2000

COLORADO

7965 East Prentice
Englewood 80110
Tel: (303) 771-3455
TWX: 910-935-0705

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Bivd.
Ft. Lauderdale 33307

Tel: (305) 731-2020

TWX: 510-955-4099

P.0. Box 13910

6177 Lake Ellenor Dr.
Orlando, 32809

Tel: (305) 859-2900
TWX: 810-850-0113

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: 810-766-4890

HAWAII

2875 So. King Street
Honolulu 96814

Tel: (808) 955-4455

ILLINOIS

5500 Howard Street
Skokie 60076

Tel: (312) 677-0400
TWX: 910-223-3613

INDIANA

3839 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4891
TWX: 810-341-3263

LOUISIANA

P.0. Box 856

3239 Williams Boulevard
Kenner 70062

Tel: (504) 721-6201
TWX: 810-955-5524

ELECTRONIC

SALES & SERVICE OFFICES

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-9157

P.0. Box 1648

2 Choke Cherry Road
Rockville 20850
Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

21840 West Nine Mile Road
Southfield 48075

Tel: (313) 353-9100

TWX: 810-224-4882

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: (612) 645-9461
TWX: 910-563-3734

MISSOURI

11131 Colorado Ave.
Kansas City 64137
Tel: (816) 763-8000
TWX: 910-771-2087

148 Weldon Parkway
Maryland Heights 63043
Tel: (314) 567-1455
TWX: 910-764-0830

*NEVADA
Las Vegas
Tel: (702) 382-5777

NEW JERSEY

W. 120 Century Road
Paramus 07652

Tel: (201) 265-5000
TWX: 710-990-4951

1060 N. Kings Highway
Cherry Hill 08034

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albuquerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 88001
Tel: (505) 526-2485
TWX: 910-983-0550

NEW YORK

6 Automation Lane
Computer Park
Albany 12205

Tel: (518) 458-1550
TWX: 710-441-8270

1219 Campville Road
Endicott 13760

Tel: (607) 754-0050
TWX: 510-252-0890

New York City

Manhattan, Bronx

Contact Paramus, NJ Office
Tel: (201) 265-5000
Brooklyn, Queens, Richmond
Contact Woodbury, NY Office
Tel: (516) 921-0300

82 Washington Street
Poughkeepsie 12601
Tel: (914) 454-7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
Woodbury 11797

Tel: (516) 921-0300
TWX: 510-221-2168

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

Tel: (919) 885-8101
TWX: 510-926-1516

OHIO

25575 Center Ridge Road
Cleveland 44145

Tel: (216) 835-0300
TWX: 810-427-9129

3460 South Dixie Drive
Dayton 45439

Tel: (513) 298-0351
TWX: 810-459-1925

1120 Morse Road
Columbus 43229
Tel: (614) 846-1300

OKLAHOMA

P.0. Box 32008
Oklahoma City 73132
Tel: (405) 721-0200
TWX: 910-830-6862

OREGON

17890 SW Boones Ferry Road
Tualatin 97062

Tel: (503) 620-3350

TWX: 910-467-8714

PENNSYLVANIA

2500 Moss Side Boulevard
Monroeville 15146

Tel: (412) 271-0724

TWX: 710-797-3650

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
873 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-6101
TWX: 910-867-4723
P.0. Box 27409
6300 Westpark Drive
Suite 100

Houston 77027

Tel: (713) 781-6000
TWX: 910-881-2645

231 Billy Mitchell Road
San Antonio 78226
Tel: (512) 434-4171
TWX: 910-871-1170

2890 South Main Street
Salt Lake City 84115
Tel: (801) 487-0715
TWX: 910-925-5681

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 285-3431
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910-443-2303

*WEST VIRGINIA
Charleston
Tel: (304) 768-1232

WISCONSIN

9431 W. Beloit Road
Suite 117
Milwaukee 53227
Tel: (414) 541-0550

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia...
North Hollywood, California. ..
Paramus, New Jersey . . . Skokie,

Tel: (609) 667-4000 *TENNESSEE Ilinois. Their complete ad-
TWX: 710-892-4945 Memphis dresses are listed above.
Tel: (901) 274-7472 *Service Only
ALBERTA BRITISH COLUMBIA MANITOBA NOVA SCOTIA ONTARIO QUEBEC

Hewlett-Packard (Canada) Ltd.
11748 Kingsway Ave.
Edmonton

Tel: (403) 452-3670

TWX: 610-831-2431

Hewlett-Packard (Canada) Ltd.
4519 Canada Way

North Burnaby 2

Tel: (604) 433-8213

TWX: 610-922-5059

Hewlett-Packard (Canada) Ltd.
513 Century St.

Winnipeg

Tel: (204) 786-7581

TWX: 610-671-3531

Hewlett-Packard (Canada) Ltd.
2745 Dutch Village Rd.

Suite 206

Halifax

Tel: (902) 455-0511

TWX: 610-271-4482

Hewlett-Packard (Canada) Ltd.

1785 Woodward Dr.

Ottawa 3

Tel: (613) 255-6180, 255-6530
TWX: 610-562-8968

Hewlett-Packard (Canada) Ltd.

50 Galaxy Blvd.
Rexdale

Tel: (416) 677-9611
TWX: 610-492-4246

Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Pointe Claire

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Claire, at

the complete address listed
above.

CENTRAL AND SOUTH AMERICA

ARGENTINA BOLIVIA ECUADOR NICARAGUA PERU URUGUAY

Hewlett-Packard Argentina
S.A.Ce.l

Lavalle 1171 -3°

Buenos Aires

Tel: 35-0436, 35-0627, 35-0341
Telex: 012-1009

Cable: HEWPACK ARG

BRAZIL

Hewlett-Packard Do Brasil
ILE.C. LTDA.

Rua Frei Caneca 1119
01307-Sao Paulo - 3, SP
Tel: 288-7111, 287-5858
Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
1.E.C. LTDA.

Praca Dom Feliciano 78
Salas 806/808

9000-Porto Alegre RS

Rio Grande do Sul (RS)-Brasil
Tel: 25-8470

Cable: HEWPACK Porto Alegre

Hewlett-Packard Do Brasil
I.LE.C. LTDA.

Rua da Matriz 29

2000-Rio de Janeiro, GB

Tel: 266-2643

Cable: HEWPACK Rio de Janeiro

Stambuk & Mark (Bolivia) LTDA.
Av. Mariscal, Santa Cruz 1342
La Paz

Tel: 40626, 53163, 52421
Telex: 3560014

Cable: BUKMAR

CHILE

Héctor Calcagni y Cia, Ltda.
Casilla 16.475

Santiago

Tel: 423 96

Cable: CALCAGNI! Santiago

COLOMBIA
Instrumentacién

Henrik A. Langebaek & Kier S.A.

Carrera 7 No. 48-59
Apartado Aéreo 6287
Bogota, 1 D.E.

Tel: 45-78-06, 45-55-46
Cable: AARIS Bogota
Telex: 44400INSTCO

COSTA RICA

Lic. Alfredo Gallegos Gurdi4n
Apartado 10159

San José

Tel: 21-86-13

Cable: GALGUR San José

Laboratorios de Radio-Ingenieria
Calle Guayaquil 1246

Post Office Box 3199

Quito

Tel: 212-496; 219-185

Cable: HORVATH Quito

EL SALVADOR

Electronic Associates
Apartado Postal 1682

Centro Comercial Gigante

San Salvador, E| Salvador C.A.
Paseo Escalon 4649-4° Piso
Tel: 23-44-60, 23-32-37
Cable: ELECAS

GUATEMALA

IPESA

5a via 2-01, Zona 4
Guatemala City

Tel: 63-6-27 & 64-7-86
Telex: 4192 TELTRO GU

MEXICO

Hewlett-Packard Mexicana, S.A.
de C.V.

Adolfo Prieto 622

Col. de! Valle

Mexico 12, D.F.

Tel: 543-4232; 523-1874

Telex: 017-74-507

Roberto Terén G.
Apartado Postal 689
Edificio Terén

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

PANAMA

Electrénico Balboa, S.A.

P.0. Box 4929

Ave. Manuel Espinosa No. 13-50
Bidg. Alina

Panama City

Tel: 230833

Telex: 3481003, Curundu,
Canal Zone

Cable: ELECTRON Panama City

PARAGUAY

Z.J. Melamed S.R.L.

Division: Aparatos y Equipos
Médicos

Salén de Exposicién y Escritorio:
Chile 482

Edificio Victoria—Planta Baja
Asuncion, Paraguay

Tel: 4-5069, 4-6272

Cable: RAMEL

Compaiia Electro Médica S.A.
Ave. Enrique Canaual 312
San Isidro

Casilla 1030

Lima

Tel: 22-3900

Cable: ELMED Lima

PUERTO RICO

San Juan Electronics, Inc.
P.0. Box 5167

Ponce de Leon 154

Pda. 3-PTA de Tierra

San Juan 00906

Tel: (809) 725-3342, 722-3342
Cable: SATRONICS San Juan
Telex: SATRON 3450 332

Pablo Ferrando S.A.
Comercial e Industrial
Avenida lItalia 2877
Casilla de Correo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA

Hewlett-Packard De Venezuela
C.A.

Apartado 50933

Caracas

Tel: 71.88.05, 71.88.69, 71.99.30
Cable: HEWPACK Caracas

Telex: 21146 HEWPACK

FOR AREAS NOT LISTED,

CONTACT:
Hewlett-Packard
Inter-Americas

3200 Hillview Ave.

Palo Alto, California 94304
Tel: (415) 493-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

E 373



EUROPE

AUSTRIA
Hewlett-Packard Ges.m.b.H
Handelska 52/3

P.0. Box 7

A-1205 Vienna

Tel: (0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
S.A/N.V.

Avenue du Col-Vert, 1
B-1170 Brussels

Tel: (02) 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494 paloben bru

DENMARK
Hewlett-Packard A/S
Datavej 38

DK-3460 Birkerod
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hp as

Hewlett-Packard A/S
Torvet 9

DK-8600 Silkeborg
Tel: (06) 82-71-66
Telex: 166 40 hp as
Cable: HEWPACK AS

FINLAND
Hewlett-Packard Oy
Bulevardi 26

P.0. Box 12185

SF-00120 Helsinki 12

Tel: (30) 13730

Cable: HEWPACKOY Helsinki
Telex: 12-15363 hel

Hewlett-Packard France
4 Quai des Etroits
F-69321 Lyon Cedex 1
Tel: (78) 42 63 45
Cable: HEWPACK Lyon
Telex: 31617

Hewlett-Packard France
29 rue de la Gare
F-31700 Blagnac

Tel: (61) 85 82 29
Telex: 51957

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Postfach 560 140

D-6000 Frankfurt 56

Tel: (0611) 50 04-1

Cable: HEWPACKSA Frankfurt
Telex: 41 32 49 fra

Hewlett-Packard GmbH
Vertriebsbiiro Béblingen
Herrenbergerstrasse 110
D-7030 Bahlingen, Wiirttemberg
Tel: (07031) 66 72 87

Cable: HEPAK Boblingen

Telex: 72 65 739 bbn

Hewlett-Packard GmbH
Vertriebsbiiro Diisseldorf
Vogelsanger Weg 38
D-4000 Diisseldorf

Tel: (0211) 63 80 31/35
Telex: 85/86 533 hpdd d

Hewlett-Packard GmbH
Vertriebsbiiro Hamburg

Hewlett-Packard GmbH
Vertriebsbiiro Miinchen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn .
Tel: (0811) 601 30 61/7
Telex: 52 49 85

Cable: HEWPACKSA Miichen

(West Berlin)

Hewlett-Packard GmbH
Vertriebsbiiro Berlin
Wilmersdorfer Strasse 113/114
D-1000 Berlin W. 12

Tel: (0311) 3137046

Telex: 18 34 05 hpbln d

GREECE

Kostas Karayannis

18, Ermou Street
GR-Athens 126

Tel: 3230-303

Cable: RAKAR Athens
Telex: 21 59 62 rkar gr

IRELAND
Hewlett-Packard Ltd.

224 Bath Road

GB-Slough, SL1 4 DS, Bucks
Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 84413

Hewlett-Packard Ltd.

The Graftons

Stamford New Road
Altrincham, Cheshire, England
Tel: (061) 928-8626

Telex: 668068

ITALY

Hewlett-Packard Italiana S.p.A.
Vicolo Pastori, 3

1-35100 Padova

Tel: (49) 66 40 62

Telex: 32046 via Milan

Hewlett-Packard Italiana S.p.A.
Via Colli, 24

1-10129 Turin

Tel: (11) 53 82 64

Telex: 32046 via Milan

LUXEMBURG
Hewlett-Packard Benelux
S.A/N.V.

Avenue du Col-Vert, 1
B-1170 Brussels

Tel: (03/02) 72 22 40
Cable: PALOBEN Brussels
Telex: 23 494

NETHERLANDS
Hewlett-Packard Benelux, N.V.
Weerdestein 117

P.0. Box 7825

NL-Amsterdam, Z 11

Tel: (020) 42 77 77

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N-1344 Haslum

Tel: (02) 53 83 60

Telex: 16621 hpnas n

PORTUGAL
Telectra-Empresa Técnica de
Eléctricos S.a.r.l.

SPAIN

Hewlett-éac kard Espaiiola, S.A.

Jerez No 8
E-Madrid 16
Tel: 458 26 00
Telex: 23515 hpe

Hewlett-Packard Espafioia, S.A.

Milanesado 21-23
E-Barcelona 17

Tel: (3) 203 62 00
Telex: 52603 hpbe e

SWEDEN

Hewlett-Packard Sverige AB

Enighetsvdgen 1-3

Fack

S-161 20 Bromma 20

Tel: (08) 98 12 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

Hewlett-Packard Sverige AB
Hagakersgatan 9C

$-431 41 Milndal

Tel: (031) 27 68 00/01
Telex: 21 312 hpmind! s

SWITZERLAND

Hewlett Packard (Schweiz) AG
Ziircherstrasse 20

P.0. Box 64

CH-8952 Schlieren Zurich
Tel: (01) 98 18 21/24

Cable: HPAG CH

Telex: 53933 hpag ch
Hewiett-Packard (Schweiz) AG
9, Chemin Louis-Pictet
CH-1214 Vernier—Geneva

UNITED KINGDOM
Hewlett-Packard Ltd.

224 Bath Road

GB-Slough, SL1 4 DS, Bucks
Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 84413

Hewlett-Packard Ltd.
"'The Graftons”
Stamford New Road
GB-Altrincham, Cheshire
Tel: (061) 928-8626
Telex: 668068

Hewlett-Packard Ltd's registered
address for V.A.T. purposes
only:

70, Finsbury Pavement

London, EC2A1SX

Registered No: 69057

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett-Packard Ges.m.b.H.
Handelskai 52/3

P.0. Box 7

A-1205 Vienna

Ph: (0222) 33 66 06 to 09
Cable: HEWPACK Vienna
Telex: 75923 hewpak a

ALL OTHER EUROPEAN

COUNTRIES CONTACT:

Hewlett-Packard S.A.

Rue du Bois-du-Lan 7

P.0. Box 85

CH-1217 Meyrin 2 Geneva
Switzerland

Tel: (022) 41 54 00

Cable: HEWPACKSA Geneva

Wendenstr. 23 Hewlett-Packard Italiana S.p.A. > Tel: (022) 41 4950 Telex: 2 24 86
FRANCE D-2000 Hamburg 1 Via Amerigo Vespucci 2 Rua Rodrigo da Fonseca 103 Cable: HEWPACKSA Geneva
Tel: (0411) 24 05 51/52 1-20124 Milan P.0. Box 2531 Telex: 27 333 hpsa ch
Hewlett-Packard France Cable: HEWPACKSA Hamburg : P-Lisbon 1 :
Quartier de Courtaboeuf Telex: 21 63 032 hphh d Tel: (2) 6261 (10 lines) Tel: (19) 68 60 72
Boite Postale No. 6 : Cable: HEWPACKIT Milan Cabis: YELEGTRA Lisbon TURKEY
F-91401 Orsay Telex: 32046 Telex: 1598 Telekom Engineering Bureau
Tel: (1) 907 78 25 Hewlett-Packard Italiana S.p.A. Saglik Sok No. 15/1
Cable: HEWPACK Orsay Piazza Marconi Ayaspasa-Beyoglu
Telex: 60048 1-00144 Rome - Eur P.0. Box 437 Beyoglu
Tel: (6) 5912544/5, 5915947 ;Zilszznlzlg "
: HEWPACKIT Rome :
?::’elf 615514 om Cable: TELEMATION Istanbul
AFRICA, ASIA, AUSTRALIA
ANGOLA CYPRUS Blue Star, Ltd. Yokogawa-Hewlett-Packard Ltd. PAKISTAN TAIWAN
Telectra Empresa Técnia Kypronics 1-1-117/1 Nitto Bldg. Mushko & Company, Ltd. Hewlett Packard Taiwan
de Equipamentos Eléctricos 19 Gregorios & Xenopoulos Road  Sarojini Devi Road 2-4-2 Shinohara-Kita Oosman Chambers 39 Chung Shiao West Road
SAR P.0. Box 1152 Secunderabad 500 003 Kohoku-ku Abdullah Haroon Road Sec. 1

Rua de Barbosa Rodrigues
42-1°

Box 6487
Luanda
Cable: TELECTRA Luanda

AUSTRALIA

Hewlett-Packard Australia
Pty. Ltd.

22-26 Weir Street

Glen Iris, 3146

Victoria

Tel: 20-1371 (6 lines)

Cable: HEWPARD Melbourne

Telex: 31 024

Hewlett-Packard Australia

Pty. Ltd.
Corner Bridge & West Streets
Pymble, New South Wales, 2073
Tel: 449 6566
Cable: HEWPARD Sydney
Telex: 21561

Hewlett-Packard Australia
Pty. Ltd.

97 Churchill Road

Prospect 5082

South Australia

Tel: 65-2366

Cable: HEWPARD Adelaide

Hewlett Packard Australia
Pty. Ltd.

2nd Floor, Suite 13
Casablanca Buyildings
196 Adelaide Terrace
Perth, W.A. 6000

Tel: 25-6800

Cable: HEWPARD Perth

Hewlett-Packard Australia

y.
10 Woolley Street

P.0. Box 191

Dickson A.C.T. 2602

Tel: 49-8194

Cable: HEWPARD Canberra ACT

Hewlett-Packard Australia
Pty. Ltd.

2nd Floor, 49 Gregory Terrace
Brisbane, Queensland, 4000
Tel: 29 1544

CEYLON

United Electricals Ltd.
P.0. Box 681

60, Park St.

Celomho 2

Tel: 26696

Cable: HOTPOINT Colombo

CY-Nicosia
Tel: 45628/29
Cable: KYPRONKS PANDEHIS

ETHIOPIA

African Salespower & Agency
Private Ltd., Co.

P. 0. Box 718

58/59 Cunningham St.

Addis Ababa

Tel: 12285

Cable: ASACO Addisababa

HONG KONG
Schmidt & Co. (Hong Kong) Ltd.
P.0. Box 297

Tel: 763 91,7 7393
Cable: BLUEFROST
Telex: 459

Blue Star, Ltd.

23/24 Second Line Beach
Madras 600 001

Tel: 2 39 55

Telex: 379

Cable: BLUESTAR

Blue Star, Ltd.

1B Kaiser Bungalow
Dindli Road
Jamshedpur 831 001
Tel: 38 04

Cable: BLUESTAR

1511, Prince’s Building 15th Floor Telex: 240

10, Chater Road

Hong Kong

Tel: 240168, 232735

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd.
Kasturi Buildings
Jamshedji Tata Rd.
Bombay 400 020
Tel: 29 50 21
Telex: 3751

Cable: BLUEFROST

Blue Star Ltd.
Band Box House
Prabhadevi
Bombay 400 025
Tel: 45 73 01
Telex: 3751
Cable: BLUESTAR

Blue Star Ltd.
14740 Civil Lines
Kampur 208 001
Tel: 6 88 82
Cable: BLUESTAR

Blue Star, Ltd.
7 Hare Street
P.0. Box 506
Calcutta 700 001
Tel: 23-0131
Telex: 655
Cable: BLUESTAR

Blue Star Ltd.
Blue Star House,
34 Ring Road
Lajpat Nagar

New Delhi 110 024
Tel: 62 32 76
Telex: 463

Cable: BLUESTAR

Blue Star, Ltd.

Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel: 51473

Telex: 430

Cable: BLUESTAR

INDONESIA

Bah Bolon Trading Coy. N.V.
Djalah Merdeka 29
Bandung

Tel: 4915; 51560

Cable: ILMU

Telex: 08-809

IRAN

Multicorp International Ltd.
Avenue Soraya 130

P.0. Box 1212

IR-Teheran

Tel: 83 10 35-39

Cable: MULTICORP Tehran
Telex: 2893 MCI TN

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Ltd.

17 Aminadav Street

Tel-Aviv

Tel: 36941 (3 lines)

Cable: BASTEL Tel-Aviv

Telex: 33569

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Ohashi Building

1-59-1 Yoyogi

Shibuya-ku, Tokyo

Tel: 03-370-2281/92

Telex: 232-2024YHP

Cable: YHPMARKET TOK 23-724

Yokogawa-Hewlett-Packard Ltd.
Nisei Ibaragi Bldg. .

2-2-8 Kasuga

Ibaragi-Shi

Osaka

Tel: (0726) 23-1641

Telex: 5332-385 YHP OSAKA

Yokogawa-Hewlett-Packard Ltd.
Nakamo Building

No. 24 Kamisasazima-cho
Nakamura-ku, Nagoya City
Tel: (052) 571-5171

Yokohama 222
Tel: 045-432-1504
Telex: 382-3204 YHP YOK

Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg.

Rm. 603 3,

2-Chome

1ZUMI-CHO,

Mito, 310

Tel: 0292-25-7470

KENYA

Kenya Kinetics
P.0. Box 18311
Nairobi, Kenya
Tel: 57726
Cable: PROTON

KOREA

Amtraco Corporation
Industrial Products Div.
Seou! P.0. Box 1103

8th floor, DaeKyung Bldg.
107 Sejong Ro
Chongro-Ku, Seoul

Tel: 73-8924-7

Cable: AMTRACO Seou!

LEBANON

Constantin E. Macridis

P.0. Box 7213

RL-Beirut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd.

2 Lorong 13/6A

Section 13

Petaling Jaya, Selanger
Cable: MECOMB Kuala Lumpur

MOZAMBIQUE
A. N. Goncalves, LDA.
4.1 Apt. 14 Av. D. Luis
P.0. Box 107

Lourenco Marques
Telex: 6-203 NEGON MO
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
94-96 Dixson St.

P.0. Box 9443

Courtenay Place

Wellington, N.Z.

Tel: 56-559

Telex: 6-203 NEGON MU
Cable: HEWPACK Wellington

Hewlett Packard (N.Z.) Ltd.
Box 51092

Pukuranga

Tel: 56-9837

Cable: HEWPACK, Auckland

NIGERIA

Teil (MesaCom Division)
25 Moronll St, Suru-Lere,
P.0. Box 5705

Lagos

Cable: THETEIL LAGOS

Karachi 3
Tel: 511027, 512927
Cable: COOPERATOR Karachi

Mushko & Company, Ltd.
38B, Satellite Town
Rawalpindi

Tel: 41924

Cable: FEMUS Rawalpindi

PHILIPPINES
Electromex Inc.

5th Floor, Architects
Center Bldg.

Ayala Ave., Makati, Rizal
C.C.P.0. Box 1028
Makati, Rizal

Tel: 86-18-87, 87-76-77
Cable: ELEMEX Manila

SINGAPORE

Mechanical and Combustion
Engineering Company Ltd.

8, Jalan Kilang

Red Hill Industrial Estate

singapore, 3

Tel: 642361-3; 632611

Cable: MECOMB Singapore

Hewlett-Packard Far East
Area Office

P.0. Box 87

Alexandra Post Office
Singapore 3

Tel: 633022

Cable: HEWPACK SINGAPORE

SOUTH AFRICA

Hewlett Packard South Africa
(Pty.), Ltd.

P.0. Box 31716

Braamfontein Transvaal

Milnerton

30 De Beer Street

Johannesburg

Tel: 725-2080, 725-2030

Telex: 0226 JH

Cable: HEWPACK Johannesburg

Hewlett Packard South Africa
(Pty.), Ltd.

Breecastle House

Bree Street

Cape Town

Tel: 3-6019, 3-6545

Cable: HEWPACK Cape Town

Telex: 5-0006

Hewlett Packard South Africa
(Pty.), Ltd.

641 Ridge Road, Durban

P.0. Box 99

Overport, Natal

Tel: 88-6102

Telex: 567954

Cable: HEWPACK

Overseas Insurance
Corp. Bldg. 7th Floor
Taipei

Tel: 389160,1,2, 375121,
Ext. 240-249

Telex: TP824 HEWPACK
Cable: HEWPACK Taipei

THAILAND

UNIMESA Co., Ltd.
Chongkoinee Building

56 Suriwongse Road
Bangkok

Tel: 37956, 31300, 31307,

37540
Cable: UNIMESA Bangkok

UGANDA

Uganda Tele-Electric Co., Ltd.
P.0. Box 4449

Kampala

Tel: 57279

Cable: COMCO Kampala

VIETNAM

Peninsular Trading Inc.

P.0. Box H-3

216 Hien-Vuong

Saigon

Tel: 20-805, 93398

Cable: PENTRA, SAIGON 242

ZAMBIA

R. J. Tilbury (Zambia) Ltd.
P.0. Box 2792

Lusaka

Zambia, Central Africa
Tel: 73793

Cable: ARJAYTEE, Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard
Co-ordination Office for
Mediterranean and Middle
East Operations

Via Marocco, 7

1-00144 Rome-Eur, Italy
Tel: (6) 59 40 29

Cabte: HEWPACKIT Rome
Telex: 61514

OTHER AREAS NOT
LISTED, CONTACT:
Hewlett-Packard
Export Trade Company
3200 Hillview Ave.
Palo Alto, California 94304
Tel: (415) 326-7000

(Feb. 71 493-1501)
TWX: 910-373-1267
Cable: HEWPACK Palo Alto
Telex; 034-8300, 034-8493
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