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SECTION 1
' INTRODUCTION

1.1 SCOPE

This document provides field personnel with the information necessary to

install, operate and troubleshoot the WANG Telecommunications Prccessor
(herein after referred to as the TCP).

1.2 ORGANIZATION
\ This New Product Phase (NPP) Maintenance Manual is organized as follows:

Section 1 INTRODUCTION: Provides the reader with
the scope, organization and reference
documentation for the TCP NPP

‘ Maintenance Manual

Section 2 DESCRIPTION: A general description of
the TCP and its related modems.

Section 3 REMOVAL/REPLACEMENT/INSTALLATION:
Includes removal/replacement of all the

TCP ma jor components, a procedure for
installing the TC-B1 into the TCP, and

installation and interconnection with

modems.
Section 5 TROUBLESHOOTING: By performing
. the diagnostics and tests

provided in this section
the Service Representative can

locate system faults to the

' board level.
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1.3 REFERENCE DOCUMENTATION

For additional information, refer to the following:

1.3.1 Wang Documents

OIS 140 729-0664 (V.A.3M)
OIS 105/115 729-0886 (V.A.5M-2)
Product Service Teleprocessing Guide 729-0830 (I.B.O)
TC-B1 729-0887 (V.B.1M)
VS 80 729-0822 (VI.A.1M)
VS 100 729-0871 (VI.A.2M)
VS 100 Update PSN 729-0964 (VI.A.2)
VS 100 Schematics 729-0872 (VI.A.2M)
VS 100 Schematics Update PSN 729-0488 (VI.A.2)
Diagnostic Handbook To Be Supplied

1.3.2 Bell Documentation

#40000 Technical Reference Catalog

#40001 Technical Reference Ring Binder

#41001 Complete Set Of Data Communication
Technical References

#41004 Data Communications Using Voiceband
Private Line Channels

#41005 Switched Telecommunications Network

#41008 Affecting Voiceband Data
Transmission--Description of
Parameters

#41009 Transmission Parameters Affecting

Voiceband Data

Transmission--Measuring Techniques .
#41021 Interface Specification
#41101 Data Set 103A Interface Specification
#41102 Data Set 103A3

Data Set 103E
Data Set 103G




® #41103

#41105

#41201
o #41202

‘ #41209
#41210

#41211
#1212
#41213
#4121y
#41450
#41601
’ #41602

#41603

#41802

VI.B.4M-2

Data Set 103H Interface Specification
Dzca Set 103F Interface Specification
113 Type Data Station Interface
Specification

Data Sets 201A and 201B

Data Sets 202C and 202D Interface
Specification

Data Set 208A Interface Specification
Data Set 201C Interface Specification
Data Set 208B Interface Specification
Data Sets 202S and 202T Interface
Specification

Data Set 209A Interface Specification
Data Set 212A Interface Specification
Data Service Unit Interface
Specification

Data Auxiliary Set 801A (Automatic
Calling Unit)

Data Auxiliary Set 801C (Automatic
Calling Unit)

801C-L 1/2 Data Auxiliary Set
Interface Specification

Data Couplers CBS And CBT For

Automatic Terminals

NOTE:

WRITTEN INQUIRIES RELATED TO THESE TECHNICAL REFERENCES SHOULD BE

FORWARDED TO:

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
INFORMATION DISTRIBUTION CENTER, ROOM C190
ATTN: TECHNICAL REFERENCES

P.0. BOX 3513

NEW BRUNSWICK NEW JERSEY 08903
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1.4 SPECIFICATIONS

The specifications for the TCP are listed below:

Power Requirements:

Input Power: 115 Vac, 60 Hz
220/240 Vac, 50 Hz

Running Current: 0.5 to 5.0 amperes

Environmental Requirements (Operating):

Temperature: 50° to 90° F
10° to 32° C
Humidity: 15% to 95%

Edvironmental Requirements (Non-Operating):

Temperature: -49° to 158° F
-40° to 70° C

Humidity: 5% to 95%

Altitude: 0 to 50,000 feet
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SECTION 2
TELECOMMUNICATION PROCESSOR DESCRIPTION

2.1 SYSTEM OVERVIEW

The Remote WangNet (RWN) was designed to allow OIS systems, with the
appropriate hardware and software to communicate interactively or in a batch
mode with a VS system. The RWN provides the OIS user with remote access to
the data processing resources of the VS system; and gives the VS user the
ability to gain remote access to cluster systems that provide both data

processing power and word processing capabilities of the OIS system.

Communications between VS and OIS systems is made possible with the use of
a TeleCommunications Processor (TCP). The TCP (see figure 2-1) is a small

cabinet which contains a power supply, regulator PCB, motherboard, and can
house (internally) up to four TC-B1 PCBs.

The protocol used between the systems is High-Level Data-Link Control
(HDLC). Using HDLC protocol, each VS TC-B1 can support 24 virtual circuits

and each OIS TC-B1 can support 6 virtual circuits.

The TC-B1 is a combination motherboard/daughterboard Z80
microprocessor-based telecommunications controller, capable of supporting a
variety of protocols over a single synchronous data link. The TC-B1 will be

used on OIS 105/115/125A/130A/140/145 systems and on VS 80/100 systems.

Once a TC-B1 is installed into a TCP, it is connected to the VS by a
paired coax cable assembly. The TCP is then connected to a modem or null

modem using a standard EIA cable. There is a modem or null modem for each of
the four TC-B1's installed into the TCP (refer to figure 2-2).

The first item to be installed going from the VS end of the RWN, is the
22V17 serial IOP. (E.C.O. #19783 has to be implemented, see Appendix I.)

This board is installed into the VS cabinet. Connected to the 22V17/27 is a
coax
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FIGURE 2-1

TELECOMMUNICATIONS PROCESSOR
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connector panel which is connected to the rear of the VS cabinet. Conneciing

the VS to the TCP is done by a paired coaxial cable (refer to figure 2-2). A ‘
modem is installed at the OIS and connected via a standard EIA cable.

Installed in the OIS system is a TC-B1 which is connected to the modem by a

standard EIA cable and to the OIS system by a short coax cable (not shown in
figure 2-2).

2.2 TC-B1 TELECOMMUNICATIONS CONTROLLER

The controller used with the TCP is the TC-B1. This controller provides a
RS-232-C interface and a RS-449-C interface via a 25 pin and 37 pin male
connector respectively. The RS-449-C interface will be multiplexed along with
the RS-232-C interface. With RS-449-C interface, cable lengths and baud rates
are significantly increased over RS-232-C interface. Depending upon the baud
rate, a maximum of 4000 feet (1219 meters) of cable between the data terminal

(DTE) and the data communication equipment (DCE) can be achieved.

An additional interface with the RS-366 Automatic Calling Unit (ACU) will
be available. The ACU permits any terminal or host to call any telephone ‘

number in the switched telephone network and to transfer the circuit to the
associated modem for the automatic transfer of data.

The memory organization for the TC-B1 has 4K of PROM memory (for power=-up
diagnostics) and 60K of RAM (for memory). The 4K power-up diagnostic PROM is
located on the 7663 motherboard. There is also a light board consisting of "8

LEDS". Which are located on the front panel and indicate the status of the
TC-B1.

2.3 MODEMS

The modem, or dataset, used with the system may be rented from the
telephone company or purchased from any one of several modem vendors. In
either case, the telephone company must connect the modem to the telephone

network via telephone company installed data access arrangement (DAA). The

2-4
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DAA consists of a telephone handset and a modem interface rented from the
telephone company. Usually a modem or DAA is permanently wired to a wall;
therefore, it should be installed as close as possible to the Wang word
processing system.

NOTE
Ordering a modem for a Wang Customer is not the
responsibility of a Wang Salesman nor is the in-

stallation of a modem the responsibility of a Wang
Serviceman.

The modems used at both ends of a communications line must be compatible.
For example, if a BELL 201C type modem is used at one end, another BELL 201C
or equivalent must be used at the other end (not a 201A, 208B, 202C, or
202S). The modems listed in Appendix H or their equivalents may be used.

2.3.1 MODEM INTERFACE RS-232-C

The TC-B1 conforms to the nationally recognized EIA RS-232-C and the
internationally recognized CCITT V.24 standards for voltage levels and pin
connections (refer to PRODUCT SERVICE TELEPROCESSING GUIDE, page 76). The

signal polarity and the voltage of driven and detected signals are as follows:

Logic Level Applied Voltage Detected Voltage
0 or ON (Spacing) +8 vde +5 to +15 vde
1 or OFF (Marking) -8 vde -5 to -15 vdec

The pin assignments are listed in Appendix E with both the EIA and the
CCITT designations given for the circuit associated with each pin. Also, the

signal descriptions and sources are included in Appendix E.

2=5
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2.3.2 MODEM INTERFACE RS-449-C

The familiar RS-232-C interface standard has been used on almost all data
communication terminals and modems manufactured since its -adoption by the
Electronic Industries Association (EIA). However, the RS-232-C has serious
shortcomings for use in modern data communications systems--the most critical
being speed and distance limitations.

To overcome these shortcomings, the EIA has developed a successor to
RS-232-C, called RS-449-C, which has improved performance specifications. For
example, data rates have been increased from 20K bps in RS-232-C to 2M bps in
RS-449-C, Also, maximum-transmission distances have been extended from 50 ft.
to 200 ft (6.09 meters to 15.24 meters). In addition, RS-U449-C supports

remote loopback testing, and other control functions missing in RS-232-C.
The federal government has recently adopted RS-449-C as a federal
standard. Therefore, RS-U449-C is expected to come into widespread use during

the 1980's and eventually replace RS-232-C altogether.

Differences between RS-232-C and RS-U449-~C

RS-449~C incorporates substantial changes from RS-232-C, for example:

NEW ELECTRICAL INTERFACE: The electrical characteristics of the
RS-232-C interface are redefined in RS-449-C to allow greater

transmission rates and distances.

NEW CONNECTOR: A 37-pin connector replaces the 25-pin connector
used in the RS-232-C. This enables the use of the extra lines

required by the expanded RS-449-C interface.

The RS-4U49-C interface differs mostly from RS-232-C in the electrical
characteristics of the signals passing across the communications interface.
For one thing, RS-U4U49-C uses both balanced and unbalanced circuits to carry
interface signals, with the balanced circuits carrying the most critical
signals. The RS-232-C uses only unbalanced circuits. A balanced

RS-449-Circuit, as defined in the RS-422-C standard, consists of a pair of

2-6
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wires connecting a balanced generator with a differential receiver (see Figure
2-3). An unbalanced circuit, as defined in the RS-423-C standard, comprises a
single wire connecting an unbalanced generator with a differential receiver
(see Figure 2-3), with electrical ground serving as a common return path for
interface signals. The unbalanced circuit configuration is less expensive to
implement, because it requires only one wire and connector pin for each
interface function. The balanced configuration, however, offers better

circuit performance in terms of distance and data rates transmitted.

The maximum transmission rates supported by RS-422-C and RS-423-C circuits

differ with circuit length as shown in Fig. 2-2. RS-449-C sets nominal speed

limits of 20K bps unbalanced circuits and 2M bps for balanced circuits. The

distance limitation is 200 ft., but this limit can be exceeded in special

applications by trading off speed for distance, or vice-versa.

The pin assignments are listed in Appendix F with both the CCITT

designations given for the circuit associated with each pin.
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2.3.3 AUTOMATIC CALLING UNIT (ACU) INTERFACE (RS-366)

Automatic dialing via a Bell 801 Automatic Calling Unit (ACU) or similiar
device requires a unique interface between the TC-B1 and the ACU. This
interface is defined in the EIA specifications RS-366/CCITT V.11. The signal

polarity and the voltage of driven and detected signals are as follows:

Logic Level Applied Voltage Detected Voltage
0 or ON (Spacing) +12 vde +5 to +15 vdc
1 or OFF (Marking) -12 vde -5 to -15 vde

The pin assignments are listed in Appendix G with the CCITT designations

given for the circuit associater with each pin.

The two most widely used ACU's are the BELL 801A and 801C. The 801A is
used in areas where rotary (pulse) dial telephone service is provided. The

801C is used in areas where Touch Tone telephone service is provided. The
customer options are listed in Appendix H.

Basically the ACU permits any terminal or host to call any telephone
number in the switched telephone network and transfer the circuit to the
associated modem for the automatic transfer of data. Typically, the 801A will

take 15 seconds to dial a 10-digit number while the 801C will only take 1
second.

2.3.4 COMPATIBLE BELL MODEMS

Initially the TC-B1 will be released to the field supporting HDLC and
3270 emulation which are used in a leased line enviroment. Therefore, the
201C and 208A are two of the compatible Bell Modems. At a later date other
asynchronous/synchronous protocols currently used on the TC-B (Black Box) will
be available. The 201C and 208A modems are located in Appendix H along with
the modems which will be used when additional protocols become available.

2-10
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SECTION 3
‘ REMOVAL/REPLACEMENT/INSTALLATION

3.0 INTRODUCTION

The chassis layout of the TeleCommunications Processor (TCP) allows the

field service representative easy access to all major parts and assemblies
internal to the TCP. This easy access simplifies installation of the TC-B1

PCB. The following paragraphs describe the procedures to be used for
removing, replacing, or installing components into or out of the TCP.

3.1 REQUIRED PARTS

PART NUMBER DESCRIPTION

212-3014  TC-B1 CONT.

o 210-7865  LIGHT BD.
220-3171 LIGHT PANEL CABLE

1 270-0662  REAR PANEL ASSY.

i 220-1710  BNC/INC CABLE

220-3178  RS-449 FLAT CABLE
220-3179  RS-232 FLAT CABLE
220-3180 RS-366 FLAT CABLE
270-0660 MOTHER BD. ASSY.
210-7760  REGULATOR BOARD

: 270-0661 FRONT PANEL ASSY.
270-0658  POWER SUPPLY ASSY. 50/60 HZ
300-3050 124K UF 15V. CAP
360-1031 FUSE, 3 AMP.

3-1
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3.2 TOP COVER REMOVAL/REPLACEMENT
a. Remove the three cover screws at the rear of the unit (see figure
3-1). These screws secure the top cover to the main chassis.
b.  Slide the cover forward and lift off (see figure 3-2).

c. Reinstall cover by reversing steps a and b.

3.3 TC-B1 INSTALLATION/REMOVAL

Prior to installing the TC-B1 into an OIS System or VS System (TCP), SW 1
and SW 2 (located on the Motherboard) must be set. Paragraphs 3.3.1 and 3.3.2

gives instruction for setting these two switches.

3.3.1 OIS SWITCH SETTINGS
To set SW1 and SW 2, refer to the TC-B1 Telecommunication Controller Prod-
ucts Maintenance Manual (V.B.1-M, 729-0887) paragragh 3.1 "Switch Settings".
NOTE
Switch 1 located on PCB 7763 has a bank of eight switches
to identify the t ,e of device, set them as specified in
figure 3-3 to Hex 10. Switch 2 on PCB 7763 has a bank
of five device type micro-switches, to be set to specify

that a TC-B1 model is connected to the master CPU (device
type = Hex 8).

3.3.2 VS SWITCH SETTINGS

Switch settings for TC-B1's used in the VS are as follows (see figure 3-3
for switch locations):

3.3.2.1 SWITCH SW 1

When using a leased-line modem, set SW 1 switches 1, 2, 3, U4, 6, 7 and 8
to OFF; set switch 5 to ON.

When using a null modem, set SW 1 switches 3, 4, 6, 7 and 8 to OFF; set
switch 5 to ON. Set switches 1 and 2 as follows:

Switch 1 Switch 2 Baud Rate

OFF OFF 64 . 0K (Not Supported)
ON OFF 19.2K

OFF ON 9.6K

ON ON 4.8K

3-2
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3.3.2.2 SWITCH SW 2

To set switch SW 2, refer to the TC-B1 Telecommunication Controller

Products Maintenance Manual (V.B.1-M, 729-0887) paragragh 3.1 "Switch

Settings".

3.3.3 TC-B1 Installation/Removal

a.

Remove the 2 board retainers by releasing the snap locks (see
figure 3-2).
Install the TC-B1 into CH #1 I/0 slot (see figure 3-U4). The

board connectors on the motherboard have card guides to ease
insertion.

Replace the board retainers.

Route the BNC/TNC Cable over the cable bracket and Plug it into
the J4 connector on the TC-B1 mounting bracket. The BNC/TNC
Cable is held in place by a snap-in clamp (see figure 3-5).

Plug the Light Panel Cable into the J5 connector on the TC-B1
mounting bracket (see figure 3-5).

Connect the RS366 Cable into J1, the RS232 Cable into J2, and the
RS4L49 Cable into J3 on the TC-B1 mounting bracket. All three
cables must be routed over the cable bracket as shown in figure

3-5. This prevents the cables from blocking the flow of air from
the fan.

NOTE
RS cable length corresponds to the Channel in which
the TC-B1 is mounted. For example, figure 3-1 shows
the Rear Panel located in CH #1. The cable length for
this Rear Panel is exactly the right length to reach the
TC-B1 mounted in CH #1 I/0 slot (see figure 3-U4 for the
location of CH #1 I/0 slot).
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g. Set the 115V/230V Switch (see figure 3-4) to 115V for domestic

use or 230V for international use.

3.4 REGULATOR PCB REMOVAL/REPLACEMENT

3.5

a.

Remove the four regulator mounting screws. The regulator mounting
screws are located in each corner of the PCB (see figure 3-6).
Remove Regulator PCB (210-7760) by carefully pulling upwards on the
Regulator PCB removing it from it's connector.

Replace the Regulator PCB by reversing steps a and b.

POWER SUPPLY ASSEMBLY REMOVAL/REPLACEMENT

a.

d.

fl
g.
h.

Remove the four power supply assembly mounting screws from the rear
of the unit (see figure 3-1).

Disconnect ac power cord from rear of unit (see figure 3-1).

CAUTION
Before disconnecting ac power cord from rear of unit,

disconnect the power cord from ac power source.

Remove the two power supply assembly mounting screws from inside of
unit (see figure 3-7).

Disconnect fan cable from fan (see figure 3-7).
Disconnect cable J1 (see figure 3-T).

Disconnect Motherboard cable (see figure 3-7).
Lift power supply (270-0658) from unit.

To install power supply assembly reverse the above steps.




VI,.B.4M-2

REGULATOR BD. §
MOUNTING
SCREWS

FIGURE3-6 REGULATOR BOARD




MOTHERBOARD

. ! POWER SUPPLY ASSY.
, ! MOUNTING SCREW

; ‘l—.
= N

FAN
CABLE

. FIGURE3-7 TCP (MOTHERBOARD REMOVED)

VI.B.4M-2




VI.B.4M-2

3.6

3.7

3.8

3.9

MOTHERBOARD REMOVAL/REPLACEMENT

a. Remove the six machine screws (see figure 3-U4) which secure the
Motherboard to the main chassis. The motherboard mounting screws are
easily identified because each one has a wisher.

b. Remove Motherboard.

C. Replace Motherboard by reversing step a and b.

REAR PANEL REMOVAL/REPLACEMENT

a. Remove top cover see paragraph 3.2,

b.  Disconnect RS 449, RS 232-C, RS 366-ACU, Light Panel, and BNC/TNC
cables (see figure 3-5).

C. Unscrew the six Phillips-head screws that secure the CH #1 Rear Panel
to the rear of the unit (see figure 3-1).

d. The Rear Panel can now be removed from inside the unit.

e. To install or replace a Rear Panel reverse the above procedure.

f.  All Rear Panel (Ch #1--CH #4) are removed or replaced in the same
manor.

LIGHT BOARD REMOVAL/REPLACEMENT

a. Remove top cover see paragraph 3.2.

b. Disconnect the Light Panel cable from J5 (see figure 3-5).

C. Unsrew the four phillips-head screws that secure the Light Board to
the front of the unit (see figure 3-8).

d. The Light Board can now be removed.

e. To install or replace a Light Board reverse the above procedure.

FUSE REMOVAL/REPLACEMENT

a. Turn Fuse Holder (see figure 3-1) counter-clockwise.
b. Pull Fuse Holder with fuse away from unit.
Cs Replace blown fuse with a 3-amp fuse.

d Replace fuse and holder and turn clockwise (see figure 3-1).
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LIGHT BOARD
MOUNTING
SCREWS

FIGURE 3-8 TCP (FRONT VIEW, COVER REMOVED)
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3.10 124K CAPACITOR REMOVAL/REPLACEMENT

a. For this procedure refer to figure 3-9.

b. Loosen clamp screw.

C. Remove the two phillips screws which secure leads to top of capacitor.
d. Remove capacitor.

e. To replace capacitor reverse steps b through d.




PHILLIPS
SCREWS

FIGURE 3-9 124K CAPACITOR
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SECTION 4
REMOTE WANGNET HARDWARE CONFIGURATION

4.1 PRODUCT OVLRVIEW

a. General Description

The Telecommunications Processor (TCP) resides externally to the VS CPU

cabinet. Up to four TC-B1 controllers can reside in the TCP unit:

1.

The TC-B1 is a Z80 microporocessor based Telecommunications
controller. Besides having an RS-232C interface, the TC-B1 will
also provide an RS-449 interface via a 37-pin mode connector.
This interface will be multiplexed along with RS-232C interface.
With RS-U49 interface, longer cable lengths and faster baud rates
are significantly increased over RS-232C connections. Depending
upon the data modulation rate, a maximum of 4000 feet of cable
length between the data-terminal equipment and the data
communications equipment can be achieved. Additional interface
to the RS-366 automatic calling unit (ACU) will be available,
which permits any terminal or host to call any telephone number
in the switched telephone network and transfer the circuit to the

associated modem for the automatic transfer of data.

The memory organization consists of UK PROM, for power-up
diagnostics, and 60K of RAM,

The TCP will be used to interface between the VS and OIS and
communicate between both sites in HDLC mode. This environment

will be known as the remote WangNet.

The remote WangNet allows OIS systems to communicate

interactively or in a batch mode with a VS system.

4=
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4,2 HARDWARE

4.,2.1 VS HARDWARE

a. The 22V17 or 22V27 used will support all serial workstations, including

the VS Archiving Workstation, and all serial printers. These differ
from the existing serial IOP's in one way only, they contain the nec-

essary internal microcode to support the new Telecommunications Proc-
essors (TCP's). Engineering Change Orders (E.C.0.'s) which must be im-

plemented on either the 22V17 and/or 22V27 are identified in Appendix I.

b. The connection between the serial IOP and the TCP is coax.

c. Full Duplex modems with switched carrier at the remote sites (leased

lines only), or 2228N null modem must be used.

vs Serial IOP  Used On

22V17 -1 8 port VS 80

22V17-2 16 port VS 80

22V27 -1 8 port VS 100

22V27-2 16 port VS 100

TCP Telecommunications Controllers

6554-1 Contains 1 TC-B1

6554 -2 2

655U4-3 3

6554 -4 y

4.,2.2 OIS HARDWARE

NOTE
The TCB-1 TC controller is mounted internally.

a. OIS must have 8Mb of disk storage. The 5556C workstations

are used for interactive communications with the VS. Any

4-2
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64K Z80 based workstation must be dedicated to run the batch file program (any
‘ workstation may access the queues set up by this workstation).
. b. VS software is modified OS 5
« c. OIS uses 6.3 starter and must have external file source.

4.3 COMMUNICATION INTERFACE

The protocol used between the systems is HDLC and communications uses a
mcdified subset of X.25. This does not imply the RCF will run on X.25
networks. Using this protocol each TC-B1 on the VS can support 24 virtual
circuits and each OIS TC-B1 can support six virtual circuits. When File
Transfer Manager is brought up on the VS, it will take one circuit leaving
only 23. As each interactive terminal on the OIS or OIS's is activated, it
will take one virtual circuit. If File Transfer Manager is activated on an
0IS, it will take one virtual circuit leaving only five available on that OIS

. for interactive terminals., If multiple OIS's are running on one line, (six
0IS's maximum) and they all have FTM activated only one virtual circuit will
be used on the VS leaving 23, bit each OIS will have five left on each.

The configurations are illustrated in figures Y4-1 through U4-4.

4-3
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MODEM

T
c
5 TCP
1
- - I
| o |
VS 2
2
v
cC P U 1
7

FIGURE 4-1 VS CONFIGURATION

MODEM MODEM
LEASED POINT TO POINT LINE
OR 5556C
22V27 TCP SYSTEM WORKSTN
cPU 0P e —
TC-B1

FIGURE 4-2 MINIMUM CONFIGURATION
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LEASED MULTI-POINT LINE

MODEM
vs | MODEM
22v17 o
o SYSTEM
CPU 25v27 :
T L
l TC-B1
“WITH REMOTE
*WITH REMOTE OIS CLUSTER
OIS CLUSTER OPTION SOFTWARE
OPTION SOFTWARE FULL
ols S
DUPLEX | gysTeM 556C

MODEM WORKSTN

(UP TO 6)

*WITH REMOTE
OIS CLUSTER
OPTION SOFTWARE

UPTO6 TOTAL SYSTEMS

FIGURE 4-3 MAXIMUM REMOTE CONFIGURATION

MODEM
vs |
® | 22vi7 icp SNA LINK IBM MAINFRAME
| OR
22v27
cru L MODEM
- ( )_—'—" |
| LEASED LINE 1 o P TOSIX
. IoP 1 SvstemsK 5556C
| 22vos MODEM 51 WORKSTN
TC 0P . l :
| MAILWAY LINK
P
TCB
170601S
MODEM

/
BISYNCHRONOUS COMMUNICATIONS

()
-/

‘WITH REMOTE OIS

*WITH REMOTE OIS
CLUSTER SUPPORT CLUSTER OPTION
SOFTWARE OPTION SOFTWARE

FIGURE4-4 COMPLEX VS CONFIGURATION
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SECTION 5
TROUBLESHOOTING

5.1 INTRODUCTION

Troubleshooting the Telecommunications Processor (TCP) can be a complex
task. There are many components involved, such as telephone lines, modems,
host computers, and remote facilities. Any one of these can cause a problem.

This section provides tests and diagnostics for troubleshooting the

components. When a problem is encountered in the telecommunications system
during installation, refer to the Troubleshooting Checklist (Paragraph 5.2).
This checklist is designed to assist the Customer Engineer in locating and

repairing faults in the telecommunications system.

5.2 TROUBLESHOOTING CHECKLIST

The first thing any service representative should do is to check the
installation items as follows:

a. Check the entire TCP unit by running the power-up diagnostics defined
in paragraph 5.6 and check all voltages. The voltage measurement test
points are located on the mounting bracket of the TC-B1 board (See

Figure 5-1).

...... —— CAUTION - -

Avoid touching bare leads and causing a short circuit:
very little clearance is provided for these measurements.

b. Use a DVM (Digital Voltmeter) for all voltage measurements.
c. Position the system power switch to ON.

d. Measure the dc voltages at the test point on the TC-B1 board, using

GND as reference. The dc Voltage Measurements are:
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-12v
+12V
-5V
+5V
GRD

FIGURE5-1 VOLTAGE TEST POINTS



+12VR

+5VR2

+5VR1

FIGURES-2 VOLTAGE ADJUSTMENT POTS
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TEST POINTS LIMITS

-12V -11.8V to =-12.2V

+12V +11.8V to +12.2V .
-5V -4.9V to -5.1V

+5V +4.9V to +5.1V

e. Adjust positive voltages to within limits using the three adjustment
pots located on the TCP Regulator Board (see figure 5-2):

+5VR1 - adjust +5 volts for boards in Channels 1 and 2.
+5VR2 - adjust +5 volts for boards in Channels 3 and U4.

+12VR - adjust +12 volts for boards in Channels 1, 2, 3, and 4.

f. Check the TC-B1 for correct switch setting, assuring switches SW 1 and
SW 2 (located on the TC-B1 motherboard, WLI # 210-7763-A) are set as
shown in figure 3-3. Power down unit and visually inspect the board

for any broken components, short etches, etc. Make sure the board is

seated properly into its connectors.

g. Check the T.C. cable for any bad contacts. Do a continuity check on

the cable from one end to another end and make sure all the required

signal wires are connected on both ends of the cable. Power-up unit.

h. Call the Telephone Data Service Center and have the modem checked. If

possible be present when the modem service representative arrives and
show him the problem.

i. Get in touch with data processing personnel at the host computer and

discuss the sign-on procedure and explain the problem. Almost all of

the sign-on type problems can be resolved this way. If you know

anyone else using the same host computer or similar system, find out
how he is using it.

J. Most important of all, try to get help from your area office, program

analyst, home office, or anyone you know who has a telecommunications ‘
background.
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5.3 ITS-1 EIA INTERFACE TEST SET

The model ITS-1 EIA Interface Test Set is a self-contained pocket size
test set that can be inserted between the Data Communication Equipment (DCE)
or modem and Data Terminal Equipment (DTE). It permits the user to monitor

the EIA RS-232 signals and isolate and identify sources of trouble.

The EIA Interface Test Set contains nine indicators which continuously
monitor the level of the following interface signals: transmitted data,
received data, request-to-send, clear-to-send, data-set-ready, received-
carrier-detect, data~terminal-ready, signal-quality-detect and ring
indicator. Two indicators monitor the transmit and receive clock signals.
Unlike the nine level indicators, the two indicators will not respond when
only a dec level is present. The clock interface signal indicators will only
turn on when there is an active clock signal present. Two additional
uncommitted indicators are available for monitoring either positive or

negative levels on any of the interface lines.

The Interface Test Set contains 24 switches which allow any of the
interface signals except line one, (Frame Ground) to be interrupted. These
switches are physically located in the center of the front panel and
functionally divide the Test Set into two halves. The upper half contains a
cable and connector for connecting the Test set to the DCE (data
communications equipment) or modem. The indicators which monitor signals
originating from the modem are also located on the upper half of the front
panel. Likewise, the lower half of the Test Set contains a connector to which
the DTE (Terminal or CPU) can be connected. The indicators which monitor
signals originating from the DTE are also located on the lower half of the
test set Furthermore, the positive and negative test indicators are also
located on the lower half of the Test Set. All indicators are labeled with
both the standard EIA designation and the commonly used abbreviations.

Twenty five pins are located both above and below the switches. These
pins permit monitoring of any of the interface lines with either or both the
positive and negative test indicators with jumpers supplied or probing with an
external meter or oscilloscope. Both sets of pins are arranged in the same

configuration and order as the pins in a standard EIA RS-232 female connector.
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The Interface Test Set is housed in a sturdy plastic case with aluminum

extrusions and hinge. A positive latch is provided on the cover to keep the
Test Set closed securely when not in use. The front panel is photographically
etched and overcoated to prevent the lettering from being scratched or marred .
during use. The Test Set is self-contained and is powered by two penlite

batteries which will provide over 100 hours of continuous operation. No power
is consumed by the Test Set when not in use.

EIA INTERFACE TEST SET SPECIFICATIONS

LEVEL INDICATORS ACTIVITY INDICATORS ...¢sess...Transmit Clock
Transmitted Data Receive Clock

Received Data INDICATOR THRESHOLD «¢eeeveeesot+ 3 volts
Request-to-Send

Clear-to-Send INDICATOR INPUT IMPENDANCE.....30,000 ohms

Data-Set-Ready

Received-Carrier- POWER +eeeeeeennenncaneneasssssTWO 1.5 volts
Detect AA Batteries
Data~-Terminal-Ready

Signal-Quality-Detect DIMENSIONS seveeeecssncnnonssssds5"L x 3.6"W

1.6"H

Ring Indicator

Positive Test

Negative Test WEIGHT

oo.-.0000000.0.....000..12 0Z.

5.4 MODEM CONTROL SIGNALS CHECKOUT

If the modem is suspected of causing trouble, the following control
signals can be checked using an oscilloscope or an EIA Interface Test Set
which provides test points and LED's that indicate signal activity. The modem

must be in the data mode when checking the control signals. .

a. Position the TC-B1 so that you have access to the signals used by
the EIA Interface Test Set connector (25-pin Cannon connector) or

use an EIA Interface Test Set. Signal pin numbers given below are

in reference to 25-pin Cannon connector (refer to Appendix H).
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Pins 1 and 7 are chassis and reference ground. Check for any noise on

ground circuit.
Pin 2 TRANSMITTED DATA (TO rata set).

Signals on this circuit are generated by data terminal equipment.

Check to see if terminal is transmitting data when in transmit mode.
The data terminal will not transmit data unless Clear-To-Send signal
is ON (+3V to +25v) at pin 5, Data-Terminal-Ready signal is ON (+3v to
+25v) at pin 20 and Data-Set-Ready signal is ON (+3V to +25v) at pin 6.

Pin 3 RECEIVED DATA (FROM data set).

Signals on this circuit are generated by receiving data set in

response to data signals received from a remote data set. This
circuit is always held in the MARK state (-3v to =25v) when the
Received Line Signal Detector (pin 8) is OFF (-3v to =25v).

Pin 4 REQUEST-TO-SEND (TO data set).

Data terminal presents ON signal (+3v to +25v) to this circuit when
data terminal intends to transmit data. After turning this signal ON,
data terminal must wait for ON condition of Clear-To-Send (pin 5)

circuit before starting data transmission.

Pin 5 CLEAR-TO-SEND (FROM data set).

Signal on this circuit is generated by data set to indicate whether or
not data set is ready to transmit data. This circuit is turned ON
(+3v to +25v) in response to ON signal at pin 4 (Clear-To-Send)
delayed approximately 50 to 200 ms depending on type of modem and

customer options selected.
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g

h.

Pin 6 DATA SET READY (FROM data set).

The ON condition (43v to +25v) of this circuit indicates that data
set is in DATA mode, and is capable of receiving and transmitting
data. The Data-Terminal-Ready signal at pin 20 must be ON (+3v to

+25v) during DATA mode. The OFF condition (-3v to -25v) indicates
that data set is in Talk, Test, or On-Hook mode.

Pin 8 RECEIVED LINE SIGNAL DETECTOR (carrier) (FROM data set).

The ON condition (+3v to +25v) of this circuit indicates that the
data carrier signal is above the receiver threshold for at least u7
+3 milliseconds. This circuit is ON during the receive mode and
will turn OFF (-3v to -25v) and disable the receiver when the data
terminal is in the transmit mode or when Request-To-Send signal is
turned ON.

Pin 15 TRANSMITTER SIGNAL ELEMENT TIMING (FROM data set).

The square wave signals on this circuit at 2000 HZ (for 2000 baud
modem) or 2400 HZ (for 2400 baud modem) or 4800 HZ (for 4800 baud
modem) are used to provide the data terminal equipment with signal

element timing information for the transmitted data circuit. A

timing signal will be present on this circuit in most cases when
power is on in the data set.

Pin 17 RECEIVER SIGNAL ELEMENT TIMING (FROM data set).

The square wave signal on this circuit at 2000 HZ (2000 baud modem)
or 2400 HZ (2400 baud modem) or 4800 HZ (4800 baud modem) rate is
used to provide the data terminal equipment with receiver signal
element timing information. The transition from ON-to-OFF normally
indicates the center of each signal element on the received data

circuit. A timing signal will be present on this circuit when
CARRIER (pin 8) is ON for data sets 201A and 201C.
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k. Pin 20 DATA TERMINAL READY (TO data set).

The data terminal must apply an ON condition (+3v to +25v) to this
circuit at all times to go into the DATA mode. An OFF signal on this
line will not allow the data set to go in the data mode. An OFF

signal on this line during data transmission/reception will make data
set drop the communication line.

5.5 MODEM SELF TESTS

Several manufacturers including Bell Telephone have the self loopback test

along with other tests built into their modem. Before calling the Telephone
company or manufacturer, please use these self tests. Test procedures are

always given in the modem operating manual. The Bell 201C and

208B data sets which have self tests and instructions to run them are given
below.

5.5.1 DATA SET 201C SELF TESTS
5.5.1.1 BUTTONS ON THE DATA SET

Five buttons are located on the front panel of the data set. The

functions of the buttons are as follows:

a. RO (Receive Only) - Used when testing the data set to condition it
locally as a receiver.

b. AL (Analog Loopback) - Connects the output of the local transmitter to

the input of the local receiver.

c. ST (Self Test) - When depressed this button causes the data set
transmitter to turn on and transmit a fixed pattern.

d. RT (Remote Test) - When depressed, this button conditions the data set

to be tested remotely from a Telephone Company Data Test Center.
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e. DL (Digital Loopback) - This button allows for digital loopback test

on a U-wire data set.

5.5.1.2 STATUS LAMPS ON THE DATA SET

The data set is provided with eight status lamps. Each lamp lights a
portion of the front panel which shows the name of the control lead being

monitored. The lamps and their functions are as follows:

a. ON Lamp - This lights when the power cord is plugged into a 105- to
130-Vac source.

b. TR (Terminal Ready) - This lamp monitors the status of the data
terminal ready signal on the customer interface. When the lamp is
lighted, the signal is in the on condition and tells the data set

that the terminal is ready for data communication.

c. MR (Modem Ready) - This lamp monitors the status of the data set

ready signal on the customer interface. When the lamp is lighted,

the signal is in the on condition and the data set is ready for data
communication.

d. RS (Request-to-Send) - This lamp indicates the status of the
request-to-send signal on the customer interface or from the
internal circuts which check the data set. When the lamp is
lighted, the request-to-send signal is in the on condition and tells
the data set to be conditioned to transmit data. In normal
operation, when the CO lamp is on, the RS lamp will be off

regardless of the status of the RS signal at the customer interface.

e. CS (Clear-to-Send) - This lamp monitors the status of the carrier on
signal on the customer interface during both normal and test modes :
of operation. The lamp comes on when a signal is being received by
the data set. -
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CO (Carrier On) - This lamp monitors the status of the carrier-on
signal on the customer interface during both normal and test modes of
operation. The lamp comes on when a signal is being recieved by the
data set.

MC (Modem Check) - The MC lamp indicates the absence of the receiver
signal timing (pin 17) signal at the customer interface. In normal
operation, the lamp will be ON when the CO lamp is OFF. It will be
OFF when the CO lamp and interface signal CF (pin 8) are ON. When
using the self-test feature, the MC lamp is ON whenever CO is OFF.
However, when CO is ON during self-test, the MC flashes ON whenever an

error occurs on the received data lead.

TM (Test Mode) - This lamp will light when the data set is placed in
the test mode by use of the AL, ST, RT or DL test switches.

DATA SET TESTING

Perform an analog loop-back self-test with a data set at each end. If

either set fails, replace it with one known to be operating properly. If both
data sets pass the analog loop-back self-test, perform the end-to-end

self-test (2-wire sets).

5.5.1.4

ANALOG LOOP-BACK SELF TEST (2-WIRE OR U4~WIRE DATA SETS)
Depress the AL and ST switches.

Requirement: All lamps except MC are lighted during a 30-second
testing interval. If the MC lamp blinks or remains steadily ON, or if

any of the other lamps are extinguished, the data set is defective and
should be replaced.

Depress the RO switch.

Requirement: RS and CS lamps extinguish. MC lamp lights. CO lamp

extinguishes if data set optioned for switched carrier operation
(option XA, XD, or XE).
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c. Return the data set to normal operation by depressing the RO, ST and
AL switches.

Requirement: Switches return to the out position and TM lamp
extinguishes.

5.5.1.5 END-TO-END SELF-TEST (2-WIRE DATA SET)
a. Depress ST switch at both ends.
Requirement: TM lamp lights.
b. Depress RO switch at receive ends.

c. Establish line connection.

Requirement: At transmit end, all lamps are lighted except CO lamp.

At receive end, all lamps are lighted except RS, CS, and MC lamps. If
MC lamp blinks an average or more than twice per minute or remains

steadily ON, the data set or telephone facility is the source of
trouble.

d. Repeat the test in the opposite direction by releasing the RO switch
at one end and depressing the RO switch at the other end. '

e. Return to pretest mode by releasing the ST switches at both ends and
releasing the RQ switch at the receive end.

Requirement: TM lamp extinguishes.
5.5.2 DATA SET 208B SELF TESTS

5.5.2.1 BUTTONS ON THE DATA SET

Six buttons are located on the front panel of the data set. All of these

except the LP button are push-to-operate, push-to-release type. The functions ‘
of the buttons are as follows:
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LP (Lamp Test) - When depressed, this button causes all lamps to light
except the ON lamp (The ON lamp is normally lighted when power is
applied). This button is used to determine if all the status lamps

are functional. Its use does not affect other data set operations.

AL (Analog Loopback) - Connects the output of the local transmitter to
the input of the local receiver. Depressing the AL button prevents
the data set from entering the data mode from the talk mode or upon
automatic answer. While the talk mode is not inhibited and calls can

be made with the telephone set, any attempt to transfer to the data
mode will result in the line being disconnected if the AL button is

depressed.

ST (Self Test) - When depressed, this button causes the data set
transmitter to turn on and transmit a fixed pattern. The receiver is

conditioned to look for this pattern and generate a signal which
causes the ER lamp to flash if an error is detected.

RO (Receive Only) - Used when testing the data set to condition it
locally as a receiver. When depressed, the switch internally
conditions the request-to-send signal to off regardless of the state

of the request-to-send signal from the terminal equipment or from
other test buttons.

RT (Remote Test) - When depressed, this button conditions the data set

to be tested remotely from a Telephone Company Data Test Center (DTC).

50 Button - When depressed, this button provides a request-to-send/-
clear-to-send interval of 50 millisecond (ms). When the button is
released, the request-to-send/clear-to-send interval is 150-ms. In
almost all cases, the 50-ms request-to-send/clear-to-send interval can
be used (button depressed). The 150-ms request-to-send/clear-to-send
interval (button released) is provided to assure terminal
compatibility and for applications where the channel delay exceeds the
length of the transmitted signal. If the terminal equipment
experiences frequence time-outs, the 150-ms request-to send/clear-to

send interval might correct the condition.
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5.5.2.2 STATUS LAMPS ON THE DATA SET

The data set is provided with seven status lamps. Each lamp lights a

portion of the front panel which shows th¢ name of the control lead being
monitored. The lamps and their functions are as follows:

a. ON Lamp - This lights when the power cord is plugged into a 105- to

130-volt ac source.

b. TR (Terminal Ready) - This lamp monitors the status of the data
terminal ready signal on the customer interface. When the lamp is
lighted, the signal is in the ON condition and tells the data set that
the terminal is ready for data communication.

c. MR (Modem Ready) - This lamp monitors the status of the data set ready

signal on the customer interface. When the lamp is lighted, the
signal is in the ON condition and the data set is ready for data

communication.

d. RS (Request-to-Send) - This lamp indicates the status of the
request-to-send on the customer interface or from the internal
circuits which check the data set. When the lamp is lighted, the
request-to-send signal is in the on condition and tells the data set
to be conditioned to transmit data. In normal operation, when the CO
lamp is on, the RS lamp will be off regardless of the status of the RS

signal at the customer interface.

e. CS (Clear-to-Send) - This lamp monitors the status of the
clear-to-send signal on the customer interface during both the normal
and test modes of operation. When the lamp is lighted, the signal is
in the on condition and the data set is ready to transmit data.
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f. CO (Carrier ON) - This lamp monitors the status of the carrier on

signal on the customer interface during both normal and test modes of
operation. The lamp comes on when a signal is being received by the
data set.

g. ER (Equalizer Retrain) - This lamp monitors the status of the
automatic retrain mode. If the CO lamp is lighted and the ER
indicator is blinking, it indicates that invalid data has been
received and that the automatic equalizer is now retraining.
Continuous blinking, while the CO lamp is on, is an indication of
marginal performance. When the data set is in the ST mode, the ER
lamp blinks when an error is detected in received data. For normal
operation, when the CO lamp is off, the ER lamp should be lighted and,
when the CO lamp is lighted, the ER lamp should be off. Thus, CO and
ER lamps light alternately in normal operation. A lighted ER lamp

indicates an abnormal condition only when the CO lamp is also lighted.

5.5.2.3 DATAPHONE TESTING

In cases of suspected trouble, the attendant should perform the Lamp

Check, the Analog Loopback Test, test the data terminal equipment, and perform
and End-to-End Self Test before calling the Telephone Company to report

trouble. Only if these checks indicate trouble in Telephone Company provided
equipment should the problem be reported to the Telephone Company.

In addition to the following tests, the Telephone Company Test Center

personnel may request further assistance in trouble isolation by use of
built-in features.

5.5.2.4 LAMP TEST

Depress the LP nonlocking button. All the lamps on the data set should be
lighted. The LP can be depressed at any time since it does not affect normal

data set operation.
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5.5.2.5 ANALOG LOOPBACK SELF TEST

The Analog Loopback Self Test is performed to analyze the data set

without using external equipment. The test is performed as follows: -
a. Check that the data set is idle and that power is applied.
b. Depress AL button.

C. Depress ST button.

d. Check that the ON, RS, CS and CO lamps are on and that ER and MR
lamps are off. Disregard the status of the TR lamp. If the lamps

are not as indicated, the data set has failed the Analog Loopback
Self Test.

| e. Observe the ER lamp for 30 seconds. If the ER lamp is on or blinks,

this indicates that the data set has failed the Analog Loopback Self
Test.

f. At the end of the test, depress the AL and ST buttons to return the

data set to the normal operating condition.

NOTE
The data set power supply is equipped with an
over-voltage protection circuit which limits
the output voltage as it rises excessively. If
this occurs, the data set will fail the Analog
Loopback Self Test. To reset the power supply,
the power cord must be unplugged and replugged
into the ac outlet. If the data set still fails
the Analog Loopback Self Test, notify the Tele-

phone Company Repair Service for correction of
the problem.
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END-TO-END SELF TEST

The End-to-End Self Test is performed to test both far-end and near-end

data sets and the telephone channel between the two sets. The test is

performed as follows:

Place a call to the far end and arrange to perform the End-to-End Self

Test. Discuss the duration of the test (at least 5 minutes) and when
to return to the talk mode.

Request the far end to check the following lamps after the far-end
data set has been transferred to the data mode. (ON, RS, CS, and ER
lamps are on; MR and CO lamps are off; disregard status of TR lamp.)

If the lamps are not as indicated, the system has failed the
End-to-End Self Test.

Request the far end to depress the ST buttom on the data set and the

DATA button on the telephone set. The far-end data set is now
transferred to the d.ta mode.

Depress the ST and RO buttons on your data set and then depress the

DATA button on the telephone set. Your data is now transfered to the

data mode and it is possible to recieve data.

Check that the ON and CO lamps are on at your data set and that the
RS, CS, MR, and ER lamps are off. Disregard status of the TR lamp.
If the lamps are not as indicated after transferring to the data mode,

the system has failed the End-to-End Self Test.

Observe the ER lamp for a 5-minute period. The ER lamp should be off
and should not blink more than an average of three times in any

1-minute period.

After the prearranged time, return to the talk mode and discuss the re
sults of the test.
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Repeat the test in the opposite direction by releasing the RO button

on your data set. Request the far end to depress the RO button on
that set.

Request the far end to check the following lamps after both data sets
have been transferred to the data mode. (ON and CO lamps are on; RS,
CS, MR, and ER lamps are off; disregard status on TR lamp.) If the

lamps are not as indicated, the system has failed the End-to-End Self
Test.

Return both data sets to data mode by depressing DATA buttons on the

telephone sets at both locations.

Check that the ON, RS, CS, and ER lamps are on at your data set and
that the MR and CO lamps are off. Disregard status of TR lamp. After
transferring to the data mode, if the lamps are not as indicated, the
system has failed the End-to-End Self Test.

Repeat the 5-minute check for this direction of transmission; then
return to talk mode.

After the 5-minute check has been performed and the results have been
discussed, return the data sets to normal operation by releasing the

ST button at your data set.

Return the far-end data set to normal operation by releasing the ST
and RO buttons.

NOTE
If tests fail, make another attempt before
reporting trouble by establishing a new con-
nection.
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5.6 POWER-UP DIAGNOSTICS

Upon powering-up, the TC-B1 microprocessor will run the TC-B1 power-up
. diagnostics. This will take 12 seconds, after this time the LED's located on

the TC-B1 front panel will give an ON, OFF or BLINKING indication.

The TC-B1 front panel has 8 LEDs, numbered 1 through 8. Number 8 is a
power indicator which is either blinking or ON. The others are either ON or
OFF. Use of the LED's provides the Service Representative with maximum

information and remains as consistent as possible with the front panel
convention of the OIS System.

The following procedure is to be used as an example in locating TC-B1
faults. The LED indications in Figure 5-3 are to be used in conjunction with
the following sample procedure, this procedure should help in understanding

how Charts 1, 2, and 3 are used.

a. Refer to Chart 1 to find the Condition of the TC-B1. Figure 5-3

‘ shows LED 1 ON and 8 BLINKING, this condition indicates a Memory
Chip Error (as indicated in Chart 1).

b. Locate the bank which has the defective memory chip. Figure 5-3
shows LED 2 OFF and LED 3 ON, therefore Bank 1 has the defective
memory chip (as indicated in Chart 2).

c. Locate the defective chip. Figure 5-3 shows LED 4, 5, and 7 OFF and

LED 6 ON, therefore Chip 2 is the defective chip (as indicated in
Chart 3).

This is the description of LED usage for the preliminary release of the
power-up proms.
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FIGURE 5-3 TC-B1 FRONT PANEL
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Condition

Indication

VI.B.4M-2

Initial power-on or

system reset

1-7 ON, 8 Blinking

Power-up Diagnostic Running,

no error

1-7 OFF, 8 Blinking

Memory chip error Detected

1 ON, 8 Blinking

Memory Error, not repairable

by replacing RAM chip

1 OFF, 2 ON, 3-7 OFF, 8 BLINKING

Fault on Motherboard

1-2 OFF, 3 ON, 8 BLINKING

Waiting for IPL

1-6 OFF, 7 ON, 8 BLINKING

Operation Syster. Running

1-7 NcAog 8 ON

CHART 1 - Error Indication

LED 2 3
0 0 BANK 0
0_1 BANK 1
1 0 BANK 2
11 BANK 3

CHART 2 - Bank Identification

~—~

LED
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP

s j==jOjojojo|ojo|o
ojo|=|=|—-|=|o|o|o|W,m
oloj=|=|lojlo|=|=|o|o
-'O—'O—'O—‘O—‘N]
O oo EZTWN —

See Figure 5-U4 for chip location.

CHART 3 - Chip Identification
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5.6.1 DIAGNOSTICS SWITCH SETTINGS

SW Bank 1 located on the CPU Motherboard (see Figure 3-3) is also used to

select RS232/RSU4H9 external loopback options. Also selectable is a loop on
power-up option.

SW 7 ON - RS232 External Loopback and ACU Loopback
SW 6 ON - RS449 External Loopback is to be Tested
SW 8 ON - Loop On Power-up

5.6.2 RS232 EXTERNAL LOOPBACK AND ACU (RS366) LOOPBACK

a. Set Switch 1 Switch Bank 1 located on the CPU
Motherboard (see Figure 3-3) is used to
select the RS232 External Loopback and ACU
Loopback test. This test is performed
| during unit troubleshooting; therefore;
. select this test by positioning Slide SW 7

and 5 ON, and Slide SW 1,2,3,4,6, and 8
QFF.

b. Install Loopback PLug The RS232/RS336 Loopback connector plugs

into the corresponding RS232/RS336
connector on the rear panel.

c. Perform Loopback Test To perform the Loopback Test simply turn
the CPU ac power switch ON, the test will
run automatically. Once the test is

completed the LEDs on the front panel will

indicate the condition of the board.
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5.6.3 RSU49 EXTERNAL LOOPBACK TEST

a. Set Switch 1

b. Install Loopback Plug

c. Perform Loopback Test

5.6.4 LOOP ON POWER-UP

a. Switch Setting

b. Perform Loopback Test

Switch Bank 1 located on the CPU Motherboard
(see Figure 3-3) is used to select the RSHU9
External Loopback Test. This test is
performed during unit troubleshooting;
therefore; select this test by positioning
Slide SW 5 and 6 ON, and Slide SW 1,2,3,4,7,
and 8 OFF.

The RSUU4Q Loopback connector plugs into the

corresponding RS4U49 connector on the rear
panel.

To perform the Loopback Test simply turn the
CPU ac power switch ON, the test will run
automatically. Once the test is completed

the LEDs on the front panel will indicate the
condition of the board.

Switch Bank 1 located on the CPU Motherboard
(see Figure 3-3) is used to select the Loop
On Power-Up Test. This test is performed
during unit troubleshooting; therefore;
select this test by positioning Slide SW 5
and 8 ON, and Slide SW 1,2,3,4,6, and T OFF.

To perform the Loopback Test simply turn the
CPU ac power switch ON, the test will run
automatically, continuously looping on the
power-up diagnostic. The LEDs on the front

panel will indicate the condition of the
board.
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5.6.5 "DIS" and "CLR" SWITCH

The display panel provides two momentary contact switches: "DIS' signals
the communication interface to inactivate the Data Terminal Ready signal, and

"CLR" generates a Power-On Reset state.

5.6.6 VS DIAGNOSTIC MONITOR PACKAGE

The VS Diagnostic Monitor Package consists, primarily, of a monitor
program and a set of diagnostic microcode programs. The diagnostic microcode
programs run in and test serial devices. The Monitor runs under the control
of the VS operating system and acts as the user/program interface. It allows
the user to select the device he wishes to test, and then to select and
download one or more diagnostic microcode programs to that device. When a
diagnostic microcode program has been downloaded, the monitor program allows
the user to control and observe the diagnostic microde program's progress.
The diagnostic monitor tests the TC-B1 as follows:

a. Upper RAM Diagnostics, Rev. 1194
(Tests RAM from 8K to the end of memory)

b. Z-80 CPU Instruction Test, Rev. 1110
(Tests all instructions of the Z-80 within controller)

c. TC-B1 Diagnostics, Rev. 1170
(Runs under the control of VS Diagnostic monitor and test

CTC, DMA, SIO, internally and externally, Vector RAM and
Character Monitor circuitry)

5.6.7 FRONT PANEL "LEDS"

The lights (LEDS) on the front panel of the TCP or on the OIS Master now
are used to display some information on how the TC-B1 is operating. The use
of these lights are defined below in terms of the number stenciled TC-B1
operating panel. Light "1" will represent the left most light and light "8"
will represent the right most light. The light definitions are:

5-25
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a. LED 1 System Activity

When the TC-B1 is operating normally, the system activity light should

be blinking at a couple times per second. This indicates that the

TC-B1's have been successfully loaded and in the absence of other

lights, waiting for a line to come up. If the light is running more .
slowly it is because a lot of message traffic requiring compression is

being processed. The light will also run more slowly at 64000 baud.

b. LED 2 Receive Data

This light indicates that a frame was received, without CRC errors.
This light inverts each time a message is received, thus the first
message that is received will turn the light on, the second will turn
the light off, etc. It is, therefore, not unusual for this light to

remain on or to remain off for short periods of time during operation.

c. LED 3 Transmit Data

When this light is on the transmitter is currenly in the process of
transmitting a frame on the line. Unlike the receive light, this
light i1s only on when the transmitter is actually active, hence, when
the light is off, that means the transmitter is not active.

d. LED 4 Data Carrier Detect

This light indicates that the signal DCD has been detected by the
receiver. This light has a different meaning on the OIS system than
on the VS. On the VS system, DCD is only active when the secondary is
actually transmitting due to the multi/multi point nature of the data
lines. Hence, on the VS system, this light should be used as another
indication that secondaries are respcnding to polls. Note that this
light, in conjunction with the receive data light, can be used to

detect whether the secondaries are responding to polls AND the primary -
is understanding the response.
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On the OIS system, this light means that the local modem is operating
and that the primary's modem is also operating, if modems are in use.
If modems are not in use, then it indicates that the VS Primary
software is actually operating.

LED 5 Virtual Circuit Active

If this light is lit, it means that at least one virtual circuit has

been established. It could mean, for example, that a user has logged

on or attempted to log onto the VS, or that a batch file manager is

active. This light can be used to tell if any workstations are using

the TC-B1 prior to it being IPLd as part of the control functions menu
as described below.

LED 6 Host Traffic Active

When this light is lit, the TC-B1 is in the process of talking to the
local host either the OIS or the VS. This light is the best
indication that actual user messages are flowing through the system as
opposed to the transmit and receive lights which in most cases, merely
indicate the polls are happening. On the VS it is not unusual for

this light to remain on for long periods of time.

LED 7 TC-B1 Refusing New Traffic

When this light is 1lit, TC-B1 has more traffic than it is willing to
handle at that particular time and additional user messages are being
temporarily refused. This is not a fatal condition since the software
is built with extensive logic to prevent traffic from increasing to a
point where it would be fatal. However, it should be noted that if
this light is frequently 1lit, user performance is suffering and the
user should consider more communications hardware or operating at a
faster line speed.
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h. LED 8 Diagnostic Mode

This light should be on and NOT blinking during an operation. This

indicates that the TC-B1 is in normal user operation.

i. Idle TC-B1

When a single light is rotating on the TC-B1 from left to right, this

indicates that the TC~B1 is idle and may be loaded by the control menu
and initialized.
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APPENDIX B

BILL OF MATERIALS

VS-TCP Mother Board

TCP Regulator

TC-B1 Light Board

TC-B1 CPU Motherboard

TC-B1 Data Link & Memory PCB

B-1

210-7/61
210~7760
210-7865
210-7763
210-7762

VI.B.4M-2
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MBU0BV-A ST %WG6LE-LEVEL B 1LL OF MATERTIAL AS UF RUN DATE- 12/19/81 PAGE 1

ASSEMBLY PART NUMRER 210-7761- - - LEGEND :

ASSEMBLY DESCRIPTION PCA VS-TCP MOTHER BOARD . _ _ 1= P-PHANTOM- 2- ITEM MASTER DELY CODE- 3- *-TAGGEU OUT OF KIT-PROD STK-
POSITION IN LEGEND = COMPONENT DESCRIPVION o . ECN QUANTITY U/N LT
STRUCTURE 1 23 PART NUMBER PER ASSY

[} IN 000-0001- - - LABOR CIRCUIT SYSTEMS -1500 00000

1 IN 000-0011- - - LABOR QUALITY CONTROL <0300 00000

1 IN 220-1711- - - MOTHER BD CBL 806482-0865 202350 1.0000 EACH 00OLO

1 IN 350-0021- -~ - 225-22221-110 SOL TYPE 8.0000 EACH

L IN 510-7761- - - PCB VS-TCP MOTHER BUARD 1.0000 EACH

1

IN 654-1193- 3 POS P.C.HEADER ASSY AMP 350210-1 20235D 1.0000 EACH




M3dad9-a SITawsdLE-LEVEL 8 1 L L UF MATERTIT AL AS UF RUN DATL- 12/31/381 PAGE 1

ASSCMBLY PARIT NUMBLR 210-7760- - - LEGLND
ASSEMBLY UOESCKIPIION _PCA ICP_REGULATOR. BUARD 1= P-PHANTOM- 2-_LTEM MASTER DELY CODE- 3- *-]1AGGED QUT UF KIT=PRDD SIR-..
- BUSITION _IN __LEGEND ___ _COMPONENY VDESCRIPTION . ... . EC.N . QUANTITY u/M LIT — e
STRUCTURE 1 23 PART NUMBER PER ASSY
i - AN _300-1926~ -~ - .CAP. .22 UF 20% 100 Vv CERAMLIC MONLU.. . 19908D 4.0000 EACH
1 IN 300-1931- -~ - 1 UF CERAMIC CAPACITOR-HIGH FREQ- 195080 6.0000 EACH
1 FS 300-1966~- - - CAP .047 JF 50V+¢80-20T CERAMIC MLD 4.0000 EACH
.1 cee— 1N 300-3010=_~=_=__ CAP S0 Ut 50Y -10+75% ELECT AXIAL 194330 1.0000. EACH
1 IN 300-3078- - - B8.2K UF 25V ELECTROLYTIC CAP-AXLAL- 19908D 2.0000 EACH
1 IN 300-3080- - - 4K UF 30V ELECT CAP-AKIAL LEAD- 1.0000 EACH
1 £S5 300-4000- - _- _ CAP ley WUF 35 v 10% TANT_AXIAL . 10000 EACH 00001
1 FS 300-4002- - - CAP «l WUF 35 VvV 10% TANT AXIAL 204540 1.0000 EACH 00001
1 FS 300-4005~- - - Cap -lb UF 35 Vv 104 TANT AXIAL 199080 2.0000 EACH 00001
1 FS __300-4008-.. - - CAP «33 UF 35 V 10X TANT AXIAL 3.0000 EACH 00001
1 IN 300-4027- - CAP 2.2 UF 35 V S5 TANT AXIAL 2.0000 EACH
1 FS 330-2011- - - RE3 1J3J OHM 1/4W 5% HIXED CONP 215860 2.0000 EACH
1 IN . 330-3011-_ - KES LK CHM L1/4% 5% FIXED CUMP . 1.0000 EACH
1 FsS 330-3023- - - RES Z2.2K UHM 1/4w 5% FIXED COMP 199080 2.0000 EACH
| 1 FS 330-30648- - - RES 4.7K OHM 1/4wW 5% HIXED COMP 204540 3.0000 EACH
1 £5 .330-3056- - - RES 5.6K UHM 1/4w 10Z FIXED CGMP 194330 1.0000 EACH
1 kS 330-49010- - - RES 10K UHM L/4W 107 FIXED COMP 194530 5.0000 LACH
1 £S 330-4022- - - RES 22K UHM 1/4W 104 FIXED FILM 19433D 1.0000 EACH
1 FS. _330-5913- _ - - 120K UHM 1/44 SY FIXED COMP 3.0000 EACH
‘ 1 IN 332-2027- -~ - RES 270 OHM Iw 103 FIXED COMP 194330 1.0000 EACH
| 1 IN 332-3010- - - RES 1K OHM 1w 103 FIXED COMP 199080 2.0000 EACH
} 1 IN __ 336-1022- - - RES 2K OHM VAR TRIM SIDE ADJ SQ 3.0000 EACH
| L IN 337-2047- - - RES 470 OHM 2w 10% EIXED COMP 204540 L.0000 EACH
L IN 350-0222~- - - CON PN hHUK 90 UtG 2 PUS PCB INT KED 19834D 1.0000 EACH
1 IN _.374-0002-__ - -._ IC REG UA T790% -5V Tu-220 - 1.0000 EACH
1 IN 374-0003- - - IC REG VA 7912 -12v T0-220 b 1.0000 EACH
3 IN 374-00264- - - IC REG UATBGUIC PGS ADJ T0-202 3.0000 EACH
1 IN _375-1027=__ - = __ TSTR 2N3725 0.84 80V SH NPN S 199080 3.0000 EACH
1\ IN 375-1051- - - TRANSISTUR 2Nb292 -PLASTIC- 2.0000 EACH
1 N 375-9010- - - HEAT SINK BIRTCHTER 3AL635-2R 204540 3.0000 EACH
1 . .. IN __375-9018- _- = 722 HEATSINK THERMALLQY 6107 _ 20454D 4.0000 EACH
1 IN 376-0240- - - IC LM339 4 COMPARATOK 1.0000 EACH
1 FS 380-1001- - - D035 SIL DIODE 30V 100 MA AT LV TE&R 5.0000 EACH
1 IN_ _380-3008~ _=-_~__ ALSA RECTIFIER . - . 2.0000 EACH
1 IN 380-3015- -~ - SRS605 50 PIV 6 AMP KECTIFIER 2.0000 EACH
1 IN 510-7760- - - PCB TCP REGULATUR BUARD 1.0000 EACH
S L ES 650=131- - = SCR 6-32 3/8 PAN HEAD SLOT NYLON_ __20643D _  _71,0000 EACH
1 F.S 652-3002- - - NUT 6-32UNC HEX REG PAT NYLON 204540 7.0000 EACH

e ——— - ——— . L




ME)OBO-A ST NG LE =L Vv DL

AS3IM3_vY PART NUMBER c1lU-T665- =~ =

ASSIMBLY DESCRIPJION PCA _1Ct-1 LIGHT.

20SITION IN. LEGEND _ _ COMPONENT. . .

STRUZTURL 1 23 FART NUMRER

IN 279-0300- -
IN  325-9024- - -
FS  330-2015- - -
IN | 376-9905- - -
IN  376-5068- - -
IN  465-1742- - -
IN 510-7865~- - -
IN  600-3104- -~ -
FS  652-0012- = -
FS  653-0029- - -
FS  653-6009- - -

P I O o T

B0

b 1L L

DESCRIP TION

oF

Ve T L RT AL

LEGEND
.17 . P=PHANTOQM;

MICRO SWITCH ASSY.C6060-203
PUSH EUTTON RED ALCO®C12

RES 150 OHM 1/4W 10X FIXED COMP
IC 16 PIN SOCKET CAMBION

TEXNA #4230

SPRINC D.30 M.018 [.23 B10039-5027
PCB TCB-1 LIGHFT RL

1C 16 PIN

WIRE 26 AWG STRANDsYEL TEFLON INS

ALCO 1/4-40 X 5/16 HEX NUT
ALCO LOCKWASHER

WASH

1/4

«26710

«47RCC INT T

AS QOF

2

ST

RUN DATE: 08/2&/¢) PAGE 1

ITEM MASTER DELY _CODE§ 35 «=TAGGED OUT CF KIT(PROD STR)

ECN

19€85C

193690
192690

20434D
19 36°C
15 3¢90
192600

. QUANTITY.

PER ASSY

207000
20000
B8.C000
1.0000
1.0000
2.0000
1.0000

«3200
4.0000
200000
2.0000

u/v LT

EACH 00010
EACH
EACH
EACH
EACH
EACH
EACHK
FEET
EACH
EACH
EACH

-



ME)ODEO-A S 1 G LE -L ¢tV EL B I LL oF M A TE FI AL ASOF. RUN C/TES 10/(e/81 FACE 1

ASSEMBLY PART NUFM ER C10-7763-A - - LEGEND

BSSEVMBLY CESCRIPT CN FCA 1CB-1 CFL M(TKEF ED 12 F=FEANTCKFS 22 ITEP PASTER CELY COCES 2t «cTACGEEC CLY CF KIT(FFCD STR)
20 SITION IN L GENC COMPONENT DESCRIPIION E CN GUANTITY u/v L2

STRJCTURE 1 23 PART NUMBER PER ASSY

1 IN 000-0001- - - LABCR CIRCLIT SYSITEPS T.f0c0¢ ccece

1 IN goc-0011- - - L FECR CUALITY CCMIRCL «10CC ceceoce

1 F IN 205-71763- - - PCA T(B-1 CPU MOTHEF EBC 1.00CC EACH

1 IN 377-0341-L - - 2114L 1KXx4 STATIC RAM AS50AS L PWR 2.0000 EACH

1 IN 377-0368~- - IC 2804 CPU 40 PIN 20642 1.0000 EACH

1 IN 371-0371- - - IC 280 CTCA 2¢ FI® cCeAag le(0CC EACH

1 IN 377-0388~- - - IC AMSS17A1IFC CIRECT MEMCFY ACCESS 20¢€4acz 1.00CC EACFH

1 IN 377-0393- - - ZEOA-S10/2 SEFIAL I/0 40 PIN 4MH2 PATREL 1.0000 EACH

1 FS 378-€004- =~ - TCB~1 POWER UP DIAGNOSTIC L95 202980 1.0000 EACK (0003

1 IN 615-1594- - - TRIM STRIP TC81 UPPER C10021-5029 202160 1.0000 EACH

1 IN €1£-1595~- - - TFIV STRIP TCE1l LCMER €10021-5€29 20z1¢€C 1.000C EACH

1 IN €1£-1659- - - TRIF STRIP TCEY MICCLE C10021-5C29 z(Zz1€C 1eC0CC EACH
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MBIIEI-A b o et L eVt B 1 Lt Gt MA T ERT AL A> ut KUN DATE- L1é/s1/81 PAGE i
AS5LMolY PART NJMULR  209-1763- - - *s¢ PHANTGM ee¢  (EGENU
ASSLEMBLY DESCRIPELUN PCA TLB-1 CPU MOTHER BV 1- P-PHANIUM- 2- ITEM MASTER DELY COUE- 3- *-TAGGED OQUT UF KIT-PROD STK-
POSITION IN LEGEND COMPONENT DESCRIPTION £ CN QUANTITY u/M LT
STRULTUKE L 23 PAKT  NUMBER PER ASSY
.1 IN 220-3110- - - L4 PIN FLAT CABLE ASSY CO04H2-0014 185860 L.0000 EACH 0u0lu
1 IN 300-1270- - - CAP 270 PF 10% 500 V CERAMIC DISC 191160 3.0000 EACH
1 IN 300-1420- - - CAP 820 PF 10% 500 V CERAMIC DISC 1.0000 EACH
1 IN __300-1903- - - CAP .01 UF +80-20% 25 V CERAMIC D 191160 1.0000 EACH
1 IN 300-1906- - - CAP o001 UF 0% 500 VvV CERAMIC UlSC 208430 1.0000 EACH
1 IN 300-1907- - - CAP .D01L5 Ut 20t 500 V CERAMIC DISC 191160 1.0000 EACH
1 IN 320-1v30- - - «l UF 5)V +80-20% CERAMIC CAP-HIFRQ 1911l6D 6.0000 EACH
l () 390-1966- - - CAP .047 UF 50V+¢B80-20% CERAMIC MLD 208430 716.0000 €EACH
1 IN 300-2210- - - cap .1 UF 10% 10D Vv MYLAR L.0000 EACH
1 IN 300-4020- - - CAP  47.0 UF 15 V 104 TANT AxlAL 191160 1.0000 EACH
1 tS 300-4022- - - CAP  15.0 UF 20 V 1J4 TANT AXIAL 191160 6.0000 EACH 9C001l
L IN 325-1501- - - SAITCH SLIVE SPST S POS OIL L9lle6v 1.0000 EACH
L IN 325-1503- - - SWITCH SLIOE SPST 8 PUS DIL 191160 L.0000 EACH
1 FS 339-1011- - - RES 1) CH™M 1/44 ST FIXED COMP 215060 1.0000 EACH
1 FS 332-1057- - - KES 56 UHM L/4w 5% FIXKED COMP 208430 1.0000 EACH
1 FS 330-1069- - - RES 63 UHM L/4W 5% FIXED COMP 208430 3.0000 EACH
1 kS 339-2011- - - RLS 19) GHM L/en 5% FIXED CuMP 6.0000 EACH
l kS 330-3023- - - RES 2.2K OHM L/4w 5% FIXED COMP 216230 21.0000 EACH
l LS 330-3033- - - RES 3.3k UHM 1/4n Llus FIXED CUMP L.0000 EACH
1 FS 330-3047- - - RES 4.7K GHM L/4w LOX FIXED COMP 191160 13.0000 EACH
1 FS 330-3048- - - RES 4.7K OHM L1/4w 54 FIXED COMP 191160 1.0000 EACH
1 FS 330-3063- - - RES 6.8K OHM L1/4n 13T FIXED CUMP 1.0000 EACH
1 FS 330-4012- - - RES 10K OHM L/4w LOYZ FIXED COMP L9lLl60 1J.0000 EACH
1 fsS 330-402i- - - RES 20K UM L/4w 5% FIXED COMP 19tLl60 8.0000 EACH
L kS 330-4047- - - RES 4/K UHM L/64n L10Y FIXKEU CUMP 191160 4.0000 EACH
1 F3 330-4052- - - RES 51K UHM 1/4w St FIXED CUMP 208430 1.0000 EACH
1 FS 330-6033- - - RES 3.34 OHM L1/4n 10% FIXED COMP 1.0000 EACH
1 FS 330-6056- - - RES 5.6M OHM 1/4W 102 FIXED COMP 1.0000 EACH
L fs 331-2012~- - - RES 120 OHM 172w 103 FIXED COMP 2.0000 EACH 00001l
1 IN 337-1047- - - RES 47 UHM 2n 103 FIXED COUMP 2.0000 EACH
1 IN 350-90009- - - 225-21521-10500 PC CUNN SOLDER TYPE L9llab 4.0300 EACH
1 IN 350-4506- - - CONN 2 POS. SHUNT .100 CTR 2236DE 191160 1.0000 EACH
1 IN 375-1012- - - MPS 6512 SILICUN TRANSISTOR 191160 1.0000 EACH
1 IN .. 375-1014~-_ -_- _ MPS 6518 SILICUN TRANSISTOR. 191160 1.0000 EACH
1 IN 376-0076~- - - IC 75150P 2 LINE ODRIVER 191160 6.0000 EACH
1 IN 370-0077- - - IC 75154 4 LINE REC 191160 3.0000 EACH
Ao IN. 376-Q080-. - - I1C 74123 RETRIGGER MONUSTABLE MVB_. _ 191160 2.0000 EACH
1 IN 376-0126- - - IC 555 TIMER 1.0000 EACH
L IN 376-0139- - - IC 7414 HEX SCHMITT TRIGGER 1.0000 EACH
1 IN 376-0148- - - IC 74LS266 4 2 IN EXCL NOR GATE 2.0000 EACH
1 IN 376-0153- - - IC 74LS08 4 2 IN POS ANU GATE 191160 5.0000 EACH
1 IN 376-0155- - - IC 74LS74 2 LD TYPL EUGE TRIG FF 191160 11.0000 EACH
[ IN 376-0159- - - IC 74LS174 HEX O TYPE FLIP FLUP 191160 L.0000 EACH
\ IN 376-0160- - - IC 74Ls175 4 D TYPE EDGE TRIG F/F 1.0000 EACH
1 IN 376-0180- - - IC 74LS04 HEX INVERTER . 191160 3.0000 EACH
1 IN 376-9192- - - IC 74L5367 HEX BUS DRIVER.3 STATE 191160 1.0000 EACH
l IN 376-0202- - - IC 74574 2 U TYPL F F A PRESET CLER 1Yllo 1.0U00 EACH
1 IN 3lo=-v206- - - 1T 145260 2 5 IN PUS NUK GATL Lev86u 1.v000 EACH
l L 316-9201- - - IL 74L59) 4 2 IN PU5S NAND GATE L9lL6D 2.0000 EACLH
1 IN 316-0208- - - IC 74LS02 4 2 1 PUs NUK GATE 3.0000 tALH
l I\ 3715-3209- - - IC 74LSL1) 3 3 IN PGS NAND GATL 1.0000 EACH
1 IN 370-22190- - - Iv 14LS20 2 4

IN PUS NANU GATE i9liev 2.0000 LEALH
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PLA TCB-1 CPJ MUTHEK BD

1- P-PHANTUM- 2-

COMPONENT DESCRIPTION

PART NUMBER
J16=-0211- - 1C T4LS32 4 2 IN PUS OR GATE
376-0213- - IC 74LSS51 2 2 w 2 IN AND OR INV GT
376-0216- - IC 74LS157 4 2-1 LINE OATA SELC Mx
376-0226~- - IC 74LS139 2 2-4 LINE DECODE
3760-2224~ - IC 74500 4 2 IN PUS NANJ OGATE
316-3231- - L TaLSBO 4 2 Ih EXCLUSIVE UK vATL
Jle-0242- - IC 74L5<80 9 BIT GUU EVEN iPARITY GN
376-0245- - IC 74LSe7 3 3 IN PUS NOR GATL
376-0285- -~ [C T4LY245 8 BUS TRANS a/TR ST OQUIP
J16-)286-1 - [C 74L5374 T1/751G/M9]1 uNLY
$lo-u283- - [{ 7405244 LOTUAL BUF/LINE ok 3 CLUT
3716-0293- - PO T4LSEoHs 4 2-1 LIE OATA SELC/ZMPX
376-3294- - IC 74LS13%4 >-d LINE DECUJILR/MPX
376-02917~- - C T4L524) LCTAL BUF/ZLLINE DR/ZLN RtC
3716-0302- - IC 7T4LS273 OCTAL D-TYPE F/F w/CLEAR
3Tu-0304- - IC T4LS73 JUAL J-K MASTER SLAVL F/F
315-3310- - [C 74L5373 LOTL O=TYP LATCHEL SCHTIT
316-us23- - IC 745229 16 x % Bl PULAR FIHG
3J16-3324- - 1C 1412y JUA) BUSSUFE d/TRL STAIE
316-0470- - IC 26L531  QUAD HIGH SPEEL DIF LINE
316=0471- - C 2olLSs2 JUAD HIULH SPLED DIF LINE
376-9903~- - IC 24 vIN SUCKLT BUKNDY
3716-9911- -~ I[C 40 PIN SUCKET BURMNUY # 0lLBZ2aP 1L
316-49012- - IC L4 PIN SOCKET CAMUION
316=-9014- - IC 18 Pl SuCKET
376-9015- - 1C 2R PIN SOCKET BURNDY
380-1001- - D035 SIL UIGDE 30V LJIU MA AT LV Té&R
449-0247- - HANDLE FACEPLATE B68LS~123

457-2)95-45-
452-2095- -
46L-04l0- -
S10-7763-
650-2120- -
650-2160- -~
650-2240- -
651-0916- -
653-0003-
654-0104-
0%-1192-
654-1329-

FACL PLT -7762 €& 7763~
ST “ENt K CARJ CosB77-0706
SPCR 4115 lu 4250 Ju .437L FLUBRE
PCB TCL-1 CPU MUTHER BD

4-40 X 3/8 PAN HD PHL M, S$S SEMS
4-40 X 1/2 PAN HD PHL MS SS SEMS
4-49 X 2/4 PAN HD PHL MS S$S SEMS
SChy#4K1/2 SELE THR SL KND Hb T-25
WASHLR, NU.4 NYLON L/8 1D X 3/8 0D
CONN HEAUER. 3 «100 1RUW STR PIN
TERMINAL, SINGLL NECK PMP 103-w/0-17
CLIP CUMPONENT Bi0073-5030

JO6877-0586

RUN DATtL- 127317481 PAGL l
ITEM MASTER DELY COUL- 3- #-TAGGLD OQUT OF KIT-PROD ST&-
L CN QUANT ITY u/M L/1
PER ASSY

L9116D 8.0000 EACH
1L.0000 EALH
1.0000 EACH
191160 2.0000 LACH
1.0000 EACH
1.0000 EACH
1.0000 EACH
2.0000 EACH
191160 2.0000 EACH
191160 1.0000 EACH
L9L16D 1.0000 EACH
191100 3.000) EACH
4«0000 EACH
191160 3.0000 EALH
30000 LACH
L9lLleDd 240J0D  EALH
1.0000 EACH
1ylloD 2.0000 EACLH
191160 1.0000 EtACH
1.0000  EALH
2440000 EACH
203870 L.00U0 EACH
Lyll6u J.0J00 EACH
1ylLlov 2.0000 EACH
. 2.J3000 EALH
L9l1160 1.0000 EACH
191160 2.0000 EACH
191160 2.0000 EACH
191160 10000 LACLH
201040 1.0000 EACH
20985 3.0000 EALH
1.0000 EACH
L9lLl60 3.0000 EACH
191160 8.0000 EACH
191160 3.0000 EACH
191160 4.0000 EACH
191160 50000 EACH
191160 1.0000 EACH
191160 9.0000 EACH
19592D 1.0000 EACH




MBOO8O-A .. SINGLE-LIVEL o 1LL of MATERTI AL AS UF RUN DATL: 10/29/80 PAGE 1
ASSEMBLY PART NUMBER 210-7762-A - = LEGEND
ASSEMBLY DESCRIPTION _ PCA TCB-1 DATA LINK & MEMORY BD . 1: P=PHANTOM3 2: ITEM MASTER DELY CODt; 3: *=TAGGED OUT OF KIT(PROD STR)
POSITION IN LEGEND ___COMPONENT _  _ _ _ DESCRIPTION £ CN QUANTITY u/M L/t
STRUCTURE 1 23 PART NUMBER °ER ASSY
1 ) IN 209=-7762- =~ = PCA TCB-=1 DATA LINK & MEMORY BD 1.0000 EACH 00010

1 IN 377-0365-M - - MK4116-N3 16K-1 BIT DYNM RAM MOSTLK 36,0000 EACH




'43))30-A SINGLE-LEVEL 8 1L L UF MATERILAL AS UF KUN DATE- L12/31/81 PAGE 1

ASSLMBLY PART NUMBER 209-77162- - - $%¢ PHANTOM **x LEGEND

ASSEMBLY DESCRIPTION . 2CA TCB=1 DATA LINK & MEMURY. BD . _. _... 1= P—-PHANTOM-_ 2~ 1TEM MASTER DELY CODE- 3- #-TAGGED OUT OF KLT-PROD STR-
- POSLTION.__IN_ LEGEND .. COMPONENT. ... .. .. . DESCRIPVION _.. __  .._.___ . _ _ __EC N  QUANTITY u/M. /17
STRUCTURE 1 23 PART NUMBER PER ASSY
1 e AN 300-1022= = =_ . 22 PF CERAMIC CAP ... . . 1.0000 EACH
L IN- 300-1220- =~ - CAP 220 PF 10% 500 V CERAMIC DISC 1.0000 EACH
1 IN 300-1270- - - CAP 270 PF 10% 500 V CERAMIC DISC PATREL 3.0000 EACH
1. s e IN.300=1390=. = - . CAP 390 .PF 10X 500.V CERAMIC DISC 191930 2.0000 EACH
1 IN 300-1930- - - «1 UF 50V +80-203% CERAMIC CAP-HIFKQ PATRELL 63.0000 EACH
1 IN 300-1944- - - CAP 100PF 20% 100V CERAMIC DISC 191930 1.0000 EACH
1 e £S_300-1966=__ = .= . CAP .04/ UF 50V+80-20% CERAMIC_MLUD .19193D. 67.0000 EACH . .
L FS 300-4000- - -~ CAP 1.0 UJUF 35 V 103 TANT AXIAL PATREL 4.0000 EACH 00001
L FS 300-4002- - - CAP «l UF 35 V 10% TANT AXIAL 1.0000 EACH 00001
1 .- FS_ .300-4022- - -. CAP 15.0 UF 20 V 10% TANT AXIAL PATREL 4.0000 EACH 00001
1 IN 300-4027- - = CAP 2.2 UF 35 V 5T TANT AKXIAL PATREL 4.0000 EACH
1 IN 300-5012- - - CAP .0QU22UF ST 500 V MICA DIPPED 1.0000 EACH
L CIN .321-0044- - - | CRYSTAL 31.9488MHZ .005% 3RD.UVERTN. 1.0000 EACH
1 FS 330-1057- - - RES 56 CHM 1/4w 5% FIXED CUMP 215860 26.0000 EACH
1 FS 330-1069- - - RES 68 DHM 1/4W 5% FIXED CUMP PATREL 3.0000 EACH
L FS 330-1092- - - RES 9l OHM L1/4W 5% FIXED COMP 2.0000 EACH
1 ES 330-2011- - - RES 100 OHM 1/4W 5% FIXED LOMP PATREL 3.0000 EACH
1 [N 330-2015- - - RES 150 OHM 1/4W 10% FIXED COMP 1.0000 EACH
1 FS ..330-2028- - - RES 270 UHM 1744 5% FIXED COMP 1.0000 EACH
L FS 330-2040- - - RES 390 OHM L/4wW 5% FIXED COMP 195560 3.0000 EACH
1 IN 330-3011- - - RES 1K OHM 1/4w 5% FIXED COMP 216220 3.0000 EACH
1 ... F5...330-3023-_..- - . RES 2.2K OHM 1/4W 5% FIXED COMP 21623D 22.0000 EACH
l FS 330-3048- - - RES 4.7K OHM 1/4w 5% FIXED COMP 217140 2.0000 EACH
1 FS 330-4010- - - RES 10K UHM 1/4W 10& FIXED CUMP 2.0000 EACH
L Co o ES . _330-40133-.. - - RES 33K UHM 1/4w 10% FIXED COMP . 1.0000 EACH
L IN 375-1003- - - TSTR 2N3640 0.2W SH PNP S 1.0000 EACH
L IN 376-0073~- - -~ IC T490 DLCADE COUNTER 1.0000  EACH
1 ceooo AN _376-0092-___ = =___IC 7425 2 4 IN NOR GATE. /SIROBE _._ . . .. L.0000 EACH
L IN 376-0104- - - IC 9602 2 RETRIG RESET MUNOSTBL MVB PATREL 1.0000 EACH
1 IN 376-0146- - - 1C 75107 2 LINE RECEIVER L.0000 EACH
1 i e AN AT6=0153= = = IC T4LS08 4 2 IN PQS AND_GATE_.___. _ . .. . 2.0000 EACH
1 IN 376-0155- - - IC T4LS74 2 U TYPE EDGE TRIG FF PATREL 8.0000 EACH
1 IN 376-0159- - - IC 7415174 HEX D TYPE FLIP FLOP 1.0000 EACH
L AN _376-0180-._ - - _IC .74LS04 HEX. INVERTER ... ___ ._._ .. __ 2.0000 EACH
1 IN 376-0197- - - IC 74504 HEX INVERTER 1.0000 EACH
L IN 376-0199- - - IC 74502 4 2 IN PUS NOR GATE 2.0000 EACH
Ao AN 376-0200- - = IC 745084 2 IN POS AND GAXE . ___..._ 1.0000. EACH .._
1 IN 376-0202- - - IC 14574 2 D TYPE F F W PRESEY CLER PATREL 6.0000 EACH
1 IN 376-0205- - - IC 74532 4 2 IN POS OR GATE 1.000n EACH
) cmeeem = INL_3T6=0207= __=_~ __IC 74LS500 4 2 IN POS _NAND GATE_ ___ __ PATREL 2.0000 EACH
1 IN 376-0208- - - IC 74LS502 4 2 IN POS NDR GATE 1.0000 E€EACH
1 IN 376-0209- - - IC 74LS10 3 3 IN PUS NAND GATE PATREL 1.0000 EACH
A AN 3T6-02101-_ - - . 1C. 74LS32 4 2 IN.POS.OR GATE___ ___ . 191930 4.0000 EACH
1 IN 376-0213~- - - IC 74LS51 2 2 W 2 IN AND OR INV GT 1.0000 EACH
1 IN 376-0216- - - I[C 74LSLI57 4 2-1 LINE DATA SELC MX PATREL 2.006C EACH
1 - IN.. 376-0228- - 1C 74500 4 2 IN PUS NAND GATE 191930 1.0000 EACH
1 IN 376-90233- - - IC 74LS1l61 SYN CTR OIRECT CLEAR 5.0000 EACH
1 IN 376-0235- - - IC 7451¢3 SYN 4 BIT COUNTER 1.0000 EACH
L AN. O 3T6-Q237- - - IC 74511 3 3 IN PUS AND GATE L.0u00 EACH
1 IN 376-0238- - - IC 74510 3 3 IN POS NANU GATE PATREL 1.0000 EACH
1 IN 376-0240- - - IC 745280 9 BIT'Gu) EVEN PARITY GEN 1.0009 EACH
L IN 376-0248- -~ - [C 74LS1Y5 4 BLT PAR ACCES SHIFT 1.J000 EACH




MB0J3I-4A S INeoLr -LEVLL 31 Lt OF MATLERIAL AS OF KUN UATE- 12/31/81 . PAGL P4
ASSEMILY PART NUMBER  209-7T62- - - *¥* PHANTUM #*% | EGEND
CASSEMOBLY DESCRIPTIUN  PCA TLB-1 DATA LINK & MLMORY BOD L= P-PHANTOM- 2- ITEM MASILR DELY CODE- 3- *®-TAGGED UUT OF KIT-PROD STR-
— PUSITION IN LEGEND COMPONENT OLSCRIPTIUN . ECN QUANTILTY U/M LT
STRUCTUKE 1 23 PART  NUMBCR PER ASSY
I IN 376-9250- - - IC 75113 2 vIF LINE REC 3 STATL QuT 1.0000 EACH
1 IN 376-0270- - - IC 745175 4 D-TYPE F/F 1.0000 EACH
1 IN 376-0278- - - IC 745161 4 BIT BINARY SYNC/CNTRS 1.0000 EACH
1 IN 376-0285- - - IC 74LS245 8 BUS TRANS W/TR ST QUTP 1.0000 EACH
1 [N 376-0280- - - IC 74LS374 8 LATCHES W/TR ST GuTP 2.0000 EACH
i I'N 376-9293- - - IC 7T4LS158 4 2-1 LINE VDATA SELC/MPX 5.0000 EACH
1 IN 3716-9298- - - IC 145138 3 TO 8 LINE DECOOULR/MPX 1.0000 EACH
1 [N 376-0303~- - - IC 74LS299 SCHOTTRY 8 8IT UNIV RES 1919130 1.0000 EACH
1 K 376-0310- - - IC 74015373 GCTL D-TYP LATCHES SCHTT 1.0000 EACH
1 IN 376-0324- - - IC 14125 QUAD BUSBUFF W/TRL STATE 2.0000 EACH
1 [ 3716-0334- - - [C 745240 UCTAL BUF/LINF UR/LN KLU PATREL 3.0000 EACH
1 IN 316-0126- - - I[C 745151 DATA SEL/Mux PATREL 1.0000 EACH
1 [N 276-99302- - - IL 1o PIN SUCKET BURNDY 36.0000 EACH
1 I Jgo-2129- - - Jly ZEN [N4372A 3.0V 400Mn S 0U0-7 1.0000 EACH
L IN S10-7162- - - PCH TLB-1 DATA LINK & MEMURY BO 1.0000 EACH
1 IN 654-1192- - - TLRMINAL, SINGLE NECK PMP 1J3-W/G-71 191930 11.0000 EACH
1 IN 0h4-1197- - - CLNN HrAULKe 5 <125 LROW 900 PIN Lbb%b4D L. 0000 EACH
1 N 655-9054- - - BUMPER 640 UJ X.340 THK BLK AD-UK 2Ulolv 220000 EACH
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APPENDIX C

RS232/RS366 LOOPBACK CONNECTOR WIRING DIAGRAM

ACU RS-366
pin pin
3 - 14
R 15
T 16
13m e 17
. T ———— 2
N !
!
!
!
!
RS-232 !
!
pin pin !
2 e e 3 !
Y e ee 5 !
T 8 !
fmmmmmmm———————————————— 20 !
L 15 !
L et 17 !
22mmu-!

RS232/RS366 LOOP BACK CONNECTOR (WLI# 420-1041)
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VI.B.UM-2
APPENDIX D
RS449 LOOPBACK CONNECTOR WIRING DIAGRAM
11
! 20 !
2 !
{ A . T
 JP, 3 | 7
3 ! 6-==-22 ! 7 Send Data
Send Data 3 1 fewea=2 6 ! 7
3 ! 2 6 23— T SD Timing
SD Timing 3emmemme 5 2 6 ! 7
3 ! 2 B====2ij | 7 Receive Data
Receive Data 3 1 6====2 ! 7
3 ! 8-===25 1 7  Request To Send
Request To Send 3 ! T----4 8 ! 7
3 ! I 8 20— 7 Receive Timing
Receive Timing  +=~=w===8 y 8 1 7
3 ! y +====27 ! 7 Clear To Send
Clear To Send 3 !l Qemeeyt 8 ! 7
3 ! 4 8 28 1 7
3 i 10 [t 8 ! 7
3 ! 4 8 2§====9 7 Data Mode
Data Mode 3 5-==11 y 8 1 9 7
3 51 l 8 30----9 7 Terminal Ready
Terminal Ready 3 5---12 4 8 ! 7
3 | y 8-==-31 ! 7  Receiver Ready
Receiver Ready 3 1 13---4 ! 7 :
3 32 1 7 |
3 1 14 ! 7
3 ! 33 7
3 ! 15 ! 7
3 ! 34 7
3 ! 16 ! 7
3 ! 35 7 Terminal Timing
Terminal Timing 3=~===- 17 !
! 36 !
! 18 !
! 37 1 JUMPER LOCATIONS
! 19 Pin to Pin
3 5
it 6
5 8
7 9
RS449 LOOP BACK CONNECTOR 8 17
(WLI# 270-3193) 9 13
11 12
21 23
22 24
23 26
25 27
26 35
27 31
29 30
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APPENDIX E

RS-232-C CONNECTOR PIN ASSIGNMENT

®
PIN EIA CCITT SIGNAL DESCRIPTION SOURCE
1 AA 101 Protective Ground
2 BA 103 Transmitted Data TC-B1
3 BB 104 Received Data Modem
b ca- 105 Request to Send TC-B1
5 CB 106 Clear to Send Modem
6 CC 107 Data Set Ready Modem
7 AB 102 Signal Ground
8 CF 109 Received Line Signal Detector Modem
9
10
" SCA 120 Secondary Request to Send TC-B1
12 SCF 122 Secondary Rec'd Line Sig. Det. Modem
13 SCB 121 Secondary Clear to Send Modem

. 14 SBA 118 Secondary Transmitted Data TC-B1
15 DB 115 Receiver Signal Element Timing Modem
16  SBB 119 Secondary Received Data Modem
17 DD 115 Receiver Signal Element Timing Modem
18 124 Select Frequency Groups TC-B1
19 SCA 120 Secondary Request to Sknd TC-B1
20 OD 108.2 Data Terminal Ready TC-B1
21 ca 110 Signal Quality Detector Modem
22 CE 125 Ring Indicator Modem
23 CH/CI 111/112 Data Signaling Rate Selector TC-B1/Modem
24 DA 113 Trans. Signal Element Timing TC-B1

25 Unassigned
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APPENDIX F
. RS-449-C CONNECTCR PIN ASSIGNMENT

PIN SIGNAL DESCRIPTION MNEM., SOURCE
1 Shield
2 Signal Rate Indicator SI Modem
3 Terminal Timing TT TC-B1
ot Send Data SD TC-B1
5 Send Timing ST Modem
6 Receive Data RD Modem
7 Request to Sent RS TC-B1
8 Receive Timing RT Modem
9 Clear to Send LS Modem
10 Local Loopback LL
1 Data Mode DM Modem
12 Terminal Ready TR TC-B1
13 Receive Ready RR Modem
14 Remote Loopback RL
15 Incoming Call IC Modem
16 Select Freq./Signal Rate Select. SF/SR

‘ 17 Spare T

| 18 Test Mode

19 Signal Ground SG
20 Incoming Call IC Modem
21 Terminal Timing TT TC-B1

. 22 Send Data SD TC-B1
23 Send Timing ST Modem
24 Receive Data RD Modem
25 Request to Send RS TC-B1
26 Receive Timing RT Modem
27 Clear to Send CS Modem
28 Terminal in Service IS
29 Data Mode DM Modem
30 Terminal Ready TR TC-B1
31 Receive Ready RR Modem
32 Select Standby SS
33 Signal Quality SQ
34 New Signal NS
35 Spare TT
36 Standby Indicator
37 Signal Ground SG
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PIN

o 3 O EWw N -

1
12
13
1
o .
16
17
18
19
20
21
22
23
24
25

EIA

211
205
202
210
213
201

204
206
207
208
209

203

CCITT

APPENDIX G

RS-366 CONNECTOR PIN ASSIGNMENT

SIGNAL DESCRIPTION

Frame Ground

Digit Present

Abandon Call and Retry
Call Request

Present Next Digit
Power Indication

Signal Ground

Data Set Status
Digit Bit 0 (LSB)
Digit Bit 1

Digit Bit 2

Digit Bit 0 (MSB)

Data Line Occupied

VI.B.4M-2

SOURCE

TC-B1
ACU
TC=-B1
ACU
ACU

ACU

TC-B1
TC-B1
TC-B1
TC-B1

ACU
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VI.B.4M-2

BELL MODEM 201C

TYPE Synchronous, half-duplex
SPEED 2400 BPS PRIVATE LINE
NETWORK  For medium speed point-to-point PRIVATE LINE
WANG SYSTEMS  For Wang VS TC-B1 IOP.
For Wang VS Remote Workstations 2246R

For Wang Computers using the 2228B/0P62B, and 2228C/D
For Wang Word Processors using TC-3, TC-WS, TC-B2, TC-8, TC-B1

STANDARD MODEM DECISIONS

FOR COMPATIBILITY WITH
DECISION WANG SYSTEMS

A 1. EIA Interface A1
2. Contace Interface

B 3. Alternate Voice B3

4, W/0 Alternate Voice

C 5. With New Sync C5
6. W/0 New Sync
D 7. 2-Wire D7
8. U-Wire
E 9. MH{-Wire Private Line
(Continuous Carrier) E9

10. U-Wire Private Line
(Carrier controlled
by Request-to-Send
or multiparty)

COMMENTS

(Note 1)

Customers
Choice

(Note 2)

Note 1 EIA is always used on Private Line with the 201C data set.

Note 2 If Decision D7 - Decision E is not required




VI.B.4M-2
BELL MODEM 2084

TYPE Synchronous, half-duplex
SPEED 2400 BPS '
. NETWORK For high speed PRIVATE line point-to-point or multi-point networks

WANG SYSTEMS For Wang VS TC-B1 IOP.
For Wang VS Remote Workstations 22u46R
For Wang Computers using the 2228B/0P62B, and 2228C/D
(multipoint operation with Burroughs emulation)
For Wang Word Processors using TC-3, TC-WS, TC-B2, TC-B,
TC-B1 (point-to-point operation only)

STANDARD MODEM DECISIONS
FOR COMPATIBILITY WITH
DECISION WANG SYSTEMS COMMENTS

A 1. transmitter internally timed A1l
2. transmitter externally timed

B 3. continuous carrier B3 Normal option
for point to
point
connection.

4, switched carrier Use BY4 if

multipoint.

‘ ‘ o 5. switched request to send
| 6. continuous request to send C5 If BY was
selected, C5

must be
RRRNOTE (%%

selected for

proper
operation
D 7. one second holdover used D7
8. one second holdover not used
E 9. new sync used
10. new sync not used E10
F 11. data set ready lead on in F11

analog loopback test
12. data set ready lead off in
analog loopback test

¥¥NOTE 1** For 2246R the modem on the remote side must have option C5. The
modem on the CPU side must have option C6.
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BELL MODEM 103J

TYPE Asynchronous, full-duplex

SPEED Up to 300 BPS

NETWORK For low speed, point-to-point SWITCHED networks

WANG SYSTEMS  For Wang Computers using 2227B/0P62, 2228B/0P62B, or 2228C
For Wang Word Processors using TC-3, TC-WS.

STANDARD MODEM DECISIONS
FOR COMPATIBILITY WITH
DECISION WANG SYSTEMS COMMENTS

A 1. Send space disconnect A1
2. No Send space disconnect

B 3. Receive Space Disconnect B3
4, No Receive Space Disconnect

o 5. Loss of Carrier Disconnect C5
6. No Loss of Carrier Disconnect

D 7. Fail Safe State of ON Circuit OFF D7
8. Fail Safe State of ON Circuit ON

E 9. Automatic Answer IN E9
10. Automatic Answer OUT

F 11. Factory Supplied EIA Interface F11
12. Customer Selected EIA Interface




TYPE

SPEED
NETWORK

WANG SYSTEMS

DECISION

A

9.

10.

BELL MODEM 2028

Asynchronous, half-duplex
Up to 1200 BPS

For medium speed, point-to-point SWITCHED networks

VI.V-“M—Z

For Wang Computers using 2227B/0P62, 2228B/0P62B, or 2228C
For Wang Word Processors using TC-3, TC-WS.

STANDARD MODEM DECISIONS

FOR COMPATIBILITY WITH

Local copy on primary channel
No Local copy on primary channel

Local copy on reverse channel
No local copy on reverse channel

Telco engineered timing options
Customer engineered timing options

DSR lead on in analog loopback test
SDR lead off in analog loopback test

Automatic answer in
Automatic answer out

11. Signal and frame ground connected
12. Signal and frame ground not connected

H-5

WANG SYSTEMS

A2

B4

C5

D7

E9

F11

COMMENTS
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BELL MODEM 202T

TYPE Asynchronous, half-duplex or full-duplex
SPEED Up to 1800 BPS
NETWORK For medium speed PRIVATE line, pcint-to-point or multi-point networks
WANG SYSTEMS  For 2236 Remote Terminal connection to 2200MVP with 2236MXD
(for point-to-point connections only)
For Wang Computers using 2227B/0P62, 2228B/0P62B, or 2228C
(multi-point operation only with BURROUGHS emulator) ’
For Wang Word Processors using TC-3, TC-WS.

STANDARD MODEM DECISIONS
FOR COMPATIBILITY WITH

DECISION WANG SYSTEMS COMMENTS
A 1. Local copy on primary channel A1 See NOTE 1
2. No Local copy on primary channel
B 3. Local copy on reverse channel
4, No local copy on reverse channel _ BY
C 5. Telco engineered timing options C5

6. Customer engineered timing options

D T. Telco engineered timing options D7 See NOTE 2
8. Customer engineered timing options
E 9. Reverse Channel installed
10. Reverse Channel not installed E10 See NOTE 3
F 11. Signal and frame ground connected F11

12. Signal and fiame ground not connected

NOTE 1 Option A1 & A2 does not apply when U4-wire required.

NOTE 2 The following control options are provided by decision D7, and are
recommended.

Option Designation
Carrier Detector Reset ouT ZM
Continuous Carrier IN ZN
State of DSR in Analog OFF YA

Loopback
Receive Data Clamp IN F

NOTE 3 Specify 4-wire for 2236 terminal. (This is a standard option)




TYPE

SPEED

NETWORK

DECISION

A

10.

VI.B.4M-2

BELL MODEM 212A

Asynchronous, full-duplex
Synchronous, full-duplex

300/1200 BPS dual mode - Asynchronous operation
1200 BPS - Synchronous/300 BPS Asynchronous operation

For low or medium speed, point-to-point SWITCHED networks
WANG SYSTEMS For Wang VS TC-B1 IOP.

For Wang VS Remote Workstation 2246R
For Wang Computers using 2227B/0P62, 2228B/0P62B, or 2228C
For Wang Word Processors using TC-3, TC-WS, TC-B2, TC-B, TC-B1

Factory supplied
Disconnect options

Customer selected
Disconnect options

Automatic answer - yes
Automatic answer - no

Factory supplied EIA
Interface

Customer selected EIA
Interface

Factory supplied dual

For 1200 BPS synchronous

Interface controlled make
Busy/analog loop-in
Interface controlled make
Busy/analog loop-out

STANDARD MODEM DECISIONS

FOR_COMPATIBILITY WITH

WANG SYSTEMS COMMENTS

A1 See NOTE

B3

C5

D7 This option
will mode
enable Dual
300/1200ASYNC
Mode

Select D8 and the mode below
listed sub-options for dual
mode 1200 synchronous and
300 asynchronous operation.

D8a2
D8c1
D8d2
D8el

E10

NOTE At 1200 BPS, the 212A is not compatible with Bell 202
type modems.




VI.B.4M-2

BELL MODEM 201C
TYPE Synchronous, half-duplex
SPEED 2400 BPS

NETWORK For medium speed, point-to-point SWITCHED networks .
WANG SYSTEMS  For Wang VS TC-B1 IOP.

For Wang VS Remote Workstation 2246R

For Wang Computers using 2227B/0P62, 2228B/0P62B, or 2228C

For Wang Word Processors using TC-3, TC-WS, TC-B2, TC-B, TC-B1 .

STANDARD MODEM DECISIONS
FOR COMPATIBILITY WITH
DECISION WANG SYSTEMS COMMENTS

A 1. Transmitter Timing Internal Al
2. Transmitter Timing External

B 3. Automatic Answer not provided
4, Automatic Answer controlled by BY
DTR only
C 5. Ring indicator on EIA interface C5
pin 22

6. Ring indicator contact closure
" on pins 22 and 23

D 7. Continuous receiver bit
clock=in

8. Continuous receiver bit D8 Select D7
if direct
distance-
dialing
oversatellite
link,

otherwise D8

E 9. EIA interface pin 18 includes
local analog loopback
10. EIA interface pin 18 provides E10
receive symbol clock

F 11. Signal and frame ground connected F11
12. Signal and frame ground not connected
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BELL MODEM 208B

TYPE Synchronous, half-duplex
SPEED 4800 BPS
’ NETWORK For high speed, point-to-point SWITCHED networks
WANG SYSTEMS  For Wang VS TC-B1 IOP.
For Wang VS Remote Workstation 22U46R
. For Wang Computers using 2227B/0P62, 2228B/0P62B, or 2228C
For Wang Word Processors using TC-3, TC-WS, TC-B2, TC-B, TC-B1

STANDARD MODEM DECISIONS
FOR COMPATIBILITY WITH

DECISION WANG SYSTEMS COMMENYS
A 1. Transmitter Internally Timed Al
2. Transmitter Externally Timed
B 3. Without R01 Auto calling unit B3 Select BlU
if

auto-calling

is reqiured.
4, With RO1 Auto calling unit

C 5. CC off when AL pressed

i 6. CC on when AL pressed Cé
. D 7. Without Automatic Answer

8. With Automatic Answer D8

E 9. Desk mounting E9

10. Rack or cabinet mounting
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BELL MODEM 209A

TYPE Synchronous, Binary Serial
SPEED(S) 9600bps
7200 - 2400bps ! ,
4ROO - u4800bps ! Mutliplex
4800 - 2400 - 2400bps ! Combinations
2400 - 2400 - 2400 - 2400bps _!

NETWORK Point-to-Point 9600 Service
Point-to-Point 9600 Multiplex Service
Many Point Multiplexing Service
One - to - Many Mutiplexing Service
DDD Backup at a selectable speed of 9600 bps or 4800 bps

WANG SYSTEMS For Wang VS TC-B1 IOP.
For Wang VS Remote Workstation 2246R

For Wang Computers using 2227B/0P62, 2228B/0P62B, or 2228C
For Wang Word Processors using TC-3, TC-WS, TC-B2, TC-B, TC-B1

STANDARD MODEM DECISIONS
FOR_COMPATIBILITY WITH

DECISION - WANG SYSTEMS COMMENTS

A 1. Transmitter Timing by Data Set A
2. Transmitter Timing by Data Terminal

B 3. Data Set Read interface Load On in B3
Analog Loopback Mode
4., Data Set Ready interface Lead OFF in
Analog Loopback Mode

C 5. Transmit Timing Slaved to Receive C5
Timing
6. Transmit Timing Not Slaved to Receive
Timing ‘
D 7. Elastic Stores IN
8. Elastic Stores OUT D8 NOTE
E 9. Continuous Carrier E9 (Decision F
required)
10. Switched Carrier (Decision F
not
required)
F 11. Switched Request to Send F11

12. Continuous Request to Send

NOTE Elastic Stores should be IN for 209A (multiplexer) to Modem operation and
OUT for 209A to Terminal operation. ‘

H-10




BELL MODEL 801A

. DATA SET - PRIVATE LINE - SERIES 800

AUTOMATIC CALLING UNIT

DECISON OPTION SELECT DECISION

A 1. EIA Voltage Interface A1
2. Contact Interface

B 3. Call terminated through ACU
after DSS on
y, Call terminated through data

set after DSS on B4
c 5. ACR timer stopped after c5
DSS on
6. ACR timer not stopped after
DSS on
D 7. End-of-number signal from D7

customer terminal

‘ 8.  No end-of-number signal from
customer terminal(**See Note#*)

E 9. ACR answer-tone detection (801A6 only)
10. Data set answer-tone detection
| without EON signal (RO1A5 only)

| NOTE: If DT decision, no E decision is required. If D8 decision
1 E decision is made.

H-11
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BELL MODEL 801C

AUTOMATLIC CALLING UNIT

DATA SET - PRIVATE LINE - SERIES 800

DECISON OPTION SELECT DECISION

A 1. 2-Wire A1
2. u-WiI‘e
B 3. Call terminated ACU
y, Call terminated through data BY
set after DSS on
c 5. ACR timer stopped after ' c5
DSS on
6. ACR timer not stopped after
DSS on
D T Line transfer controlled by D7

end-of-number signal from
customer terminal (see Note 2)

8. No end-of-number signal from
customer terminal(see Note 2)

E 9. Line transfer after ACU answer-
tone detection (RO1CY4 only)
10. Data set answer-tone detection E10

without EON
F 11. Loop start (RO1CH only)
12. Ground Start
NOTE 1: If Decision D7, ACU option B must be installed in R0O1C3 or 801CH

and Decision E is limited to 9.

NOTE 2: If Decision is D8, then the choice must be made in Decision E
between an 801C4 with option B or option E in 801C3 or 801C4

H-12
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BELL MODEL 801C L1/2

AUTOMATIC CALLING UNIT

DATA SET - PRIVATE LINE - SERIES 800

. DECISON OPTION SELECT DECISION
A 1. Signal ground connected A1
(See Note 1) to frame ground

2. Signal ground NOT connected
to frame ground

B 3. Call terminated through ACU
y, Call terminated through data
set after DSS ON BY
C 5. ACR timer stopped after C5
DSS on
6. ACR timer NOT stopped after
DSS ON
D

. Longest ACR timing interval

7
8. ACR timing interval specified by
(see Note 2) customer

Note 1: TIf second dial tone detection is required option A2 must be
selected and TELCO option 12 (Loop start) must be selected.
Grounding option of the data set and ACU must be the same.

Note 2: The longest ACR time available is 40 seconds or greater
The customer specified ACR times are:
1. T seconds

2. 14 to 15 seconds
3. 25 to 28 seconds
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‘ APPENDIX I

ENGINEERING CHANGE ORDERS

E.C.0. No. Description

19783#% Serial IOP 22V17/22V27 Hardware Upgrade
21705% Serial IOP 22V17 PROMS Upgrade

21757% Serial IOP 22V27 PROMS Upgrade

22104 u¥ Data Link & Memory Board (210-7762)
22166%##* TCP (655U4) Regulator Board (210-7760

0IS Operating System Upgrade to 6.3

¥E.C.0. must be implemented to support Remote Wangnet

| ‘ ¥#E.C.0. is implemented only if board is found defective and returned for
repair

##%E,C.0. is implemented only if more than one TC-B1 is installed in the TCP
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APPENDIX A

SCHEMATIC DRAWINGS

VS-TCP Mother Board

TCP Regulator

TC-B1 Light Board

TC-B1 CPU Motherboard

TC-B1 Data Link & Memory PCB

210-7761
210-7760
210-7865
210-7763
210-7762

VIQB.“M-Z




N - -— oo fﬂ = =
) P N
T I hat 1 o ] I 1 - ]
o ?F' M,
SEE SHEET 2 L+ *g:ﬂii
i?fgiiii
= sfgteatl
- J iEpertp| =
—12v D !:Eii‘i.ﬁ
fai agg.}
+12v t P
!§§f=§§i’!
— -svR3) i HY
*ov 0o
o 0} 2o- L
o +SVR2 O -
° +5SVR; +SVRy +SVR, +SVR, i
©° 3 ©°
® ™
- —-12v —-12v -12v -12v =
+12V +12v +12Vv +12v
N ~
- J2 i
A
®
© 8
© £
@,
)
- o "
®
7 ©
- » ® .
®
1G)
3 @
- 1) -
10
©
O
» g @ -~
-svR _|@®|--svr -SVR -5VR -5vR -5VR -SVR | -SVR
+SvR, 1@} +5VR2  +EVRz +SVR,  +5VR, +5VR, +5VR, | +SVR,
tov J@@-tov tov tov tov tov tov L *ov
7763
cH4
@ 1 w
e,
E N
N ‘ < i ~
q
_‘
()]
LY =
- g 3 _
3
B o 5
T > ! ® T exelal ! + b m - T
~N -— -— P fﬂ = = :hl




[ S P
w0l n | 10 | 9 | v 5 4 | 3 | 2 N |
mcwa,'a.uo.v-:uuo:s’:-wnn 00 NOT SCALY
?'l‘::l-t'v::of- “"o"um‘:"‘:%m
TnERION MAY " e < mInout
0 A 10 'W0u ANY PSR oo DAL o
CLETO0Y B0 nd COMP RTS8 A8 TS S
OF ARG LABORATOAILS
G " G
- tov LoVSVR,+5VR,
JI OP Op OF' st
“L[ ' 5P SR SP SR
A z z
- 7703 -
Jo J2 CH I
1 22 22
F A z z F
L 77632
J7 J3 cH2 e
i ll ! 2.2 22
[ =N B o .
L] A z Z
ug 8 7% 3
Je Ja CH 3
! 22 122 0
E @ F
el P2 P3 P4 :
~.
. dg 5 7703
| 22 \J 22 CH 4 -
—— 4 <~<
- COMPONENT] TYPE M..PART NO L
Jl 3 PNMOLEX| GS4-1193
J2-9 44 PINCONN| 350-0021
Q
C N
&
8 5!0
-
- .
n
—
-
8 B
E-REV
[0]
1., _
I 7 " [ " Joart | avrovto sy | oam
Q3 WAN oy [ow % 2ot IR 2Ly | P nr
'—A 2 q§§ G (o [TWH J u {6t = -~
il 2 E‘ﬁ# WATERAL WO ¥\ /C T 5 - w6 Enh A
qz - -
g 3%2 f)s(/ TIT (8600, IRCHIATNY VS-TCP MOTHER BOARD
IN =
8° [ S 1oL eL a3 mns =
s s fas"mE .. RO (D) 7700 |0
22 1] = n | T k«miul T wime riai vsets | vies | OmAwws amiamm | v
— 10 9 ' ) 5 4 3 2 1

wll

wll

“ll

W98

17"

22"




i
LN
W1 1 | 10 ) 9 L 8 ! 7 , y , 5 | 4 | 3 2 n WA

i 1
THiS ORANINU AND THE DATA 0w Triag 00 MOY SCALL
O ARE Tl CONMIOERTIAL PRUPIATY OF AND
AL MMOPRIETAAY 1O maNG LABUAATOAILS
W Twig OA, ANO g OATA
IngmIOn way 94 wAO o WOyt
Tof WAL TIN CONMEINT OF MANG L A A108
AT iD oy WA 0L SA v ok PhvELAL
"m?‘m' T8 COmis s 11 18 e VORNAGL § (L AN
URUN 11 DAMAND OF BANG LABORATOAILS '
- IOCATION ryee W/ PART No. tey - .11 G
G - _ : HIZvR DRIVE N (N #7081 GRIIE
M3l 76 -0240 re e,
- £ M3 37620210 2V ReruRN “QQ._"’": cor g i
ryvR2 erromy | )] . [l
" Ll . | rIVEL ﬁuww._‘_% /pj '
' R1) I Re | _ _ 1 ks I | Ra_l rEVRISENSE _f.%@
-— / lﬂ ng.'g_ll @ @ wSIRLSENSE _:\ 2(’)
: 2 © ] P
J! ¥ Ce: - COMPONENT | TYPE WL FART NO. rieve sewse |7 %
Qi R2S 1K i/4V_s% | 330- 3011 Lreus Y )
~ R22,28.26 | 120K yew Sk 3305013 154072 (K., —15vACT2
F : ’J_—\j RI47T Q9IK w574 113 I-354% EXZ ) _,IC‘.,(,“,- vesa. T F
= - R2,5 0 PR IT L i, 21604 2l YT 1>,,,' N svuR
- L R E (26K Yo s, L4 3556 R INE \(“ st
. - T -nve LY (S
1 VB &b . ECIcN Al
" (NS =) o I TRCYA3, 00,15 WK fadi 1,/ Tur kG- Zov
_ - o R I R AT AT AR = :
- Fid cr ) (Reg (i uw i % jjo-4022 —
. — O lE CRIE CAT e Le i 3T . g'a
58 7 _ TR 729 CeR ANILZ] L1
) L PRI .7 Nolze A 1,7, L o= 10 g
e — . Ret -2 Zoid W 87, | sAC- 4ol o £
: R20 10 A Wif, . §i2=20:1 ) 8
- ca ' 05 ! PO 4 st v 200 - 1936 g
—_— — L Ce VK 1.7 &) D300 - 3040 ¢
(DD €3, 49283 e wlazZy 3001926
7] Q3 e, BihcEvV(Z) | 290306z n
. C6.12,18 33 4fF :Sv(T)[ 390 -40C5
- C21 o7 c9 59 : [k Jof 25V(T) | 2006-400c
0 o] C20 | mf 20 /(r) 320 - 4000
' g - T3 Col i T V(T) ir.-40e2
N ! CIS17,24-26 |1t (HF) "30z- 1731
- Folh - LG : - 4 —
DI (- L e VYR 2D wn73%)1° FIN —-00eY
- - e PP C}-’—‘ — IRe TR ci: | 1% - 4452 |
: = r‘ﬂ‘r‘ R CURD LNt 1T = u
! — / f\\ ‘ AL 184 257 (1) . 60- 4003
. i 02 ( (Qs/ " TG ToNoz7: EREY . =
D 4] X VR3 : — - . EENTTNE A
VRS VE4 fch 00 0 pua e ‘ ' X SEYRE sTT =0l
Y N— . ' ; - - —
. R aa J T Dl,?:,é 3,9 ::IL I‘»,.)UE ,:Q-t‘aou
<15 ¢80 = ATY . . D+, 3 2R5 695 130-3015
SiT |__l§l3 ] 7760-R2 YL T30 30065
C #ZT Rearml 5e7 z 3 ;
c27 SowT 0/ €| 300=-3010
+[cr9 1-
! JI 2F% ~EACER | 350-C222 "
8.5" NI a0 8.5
' AL AT -
| _d - —
5 >A
"
n" 11
- -
B 8
- -
o > X i A
“!'\g m}.g 7h’f 7~nz\: » DATE APPROVED OV DATE ‘7 ”
AR N[y R 3;3,\‘ ot A 7w iwh -
S& z}Q MR W Wt v . [T A
Y« TSR [y ON _7’/__ LR S (T N
$0N 'y Q PN Q:§ e T 186 IRCIKATIORY TS RT:. Lat2R
MBI BTN RSN | ]
By .},};& M:# %S\ TINISH 100 11 48 sap N R - =, - B
oW S| ¥ hl 'QN‘ - s ::‘: e 2077 D (7o J ~
ﬂw ~\Q N\QF > Eur ~ oo waRd Pa01 BuEtl [ w“-«gﬂ_ "e
n ' 10 J 9 | 8 | 7 | f ! 5 | 4 | 3 T 2 I |

22




A

wll

" ll

«G'8

8.5"

l“"

- —
1
¢Z | & 14k 4
T T APPROVED 01
” & > X 3
D vy N SARQAATORER 0C )
1 TR ik, —
- SN DR i“.}\ 27w twah
Al PN Y v [Ny Ty Ly u1G bt
f| £ ‘*t\u:\Q«‘ agN Ny TCH
- & §‘u“ vy 3 ::".,‘\\ 'QV.\ . T (0F6 THUTRATIORY ol G P
< . N . R - = -
2 oX x&&;Q\ SQ\ ke
; PRV 3§§ DAVEN FINISH 100 10 a8 n0N0 _ — -~
i VR E IRAMERAS , w= o DI7 7S
2 TSN | | e ’Z.-» W Mz base,
o I W 2w & e o AR rasatn
n

n

WIS LRARING AVD THE DATA m lulul
N ARL 1ML CONFIDENTIAL PAOPERTY
AL PROPRIETARY 10 WANG umulomu
..‘ WIS ORamnG AND Thi DAla
THIRION WAY wOT B4 WADE AL bf .01"00'
Trt ARITTAN m.l OF WANG 4 ABO
1Y e 10 o ALASON Thig nunm«m
ﬂl“l"lﬂ .' 'M TO LEAVE il PUYBICAL
cusTouy 8 COMPANTY 1118 AT TURNASL§
'~ u-m OF MANG LABURATONILS

00 NOY AU

O

N
-

)

— e .

/R ()]
—— [ rymeveany
“l"'l“l " e l)lu.. lt‘

cr

VR3

T

flCla l-
| Ci19 l-

7760~ R2

TR

1 4 | 3
ICCATIUN TYPE {W L PART No. l
| T (M 339 T376-0240 |
COMPONENT | TIFE WL PART M.
ReS  _ |IK W4V 5% [3:0-300
R22.2%,26_| 120K yaw5¥) 330 - 9014_
L AR R SRR

s !
ed < 4

VAR

——
,/hlfw,ﬂ /~4./ I /,

NI 7,"’./;0-' 4022

Al '_..‘1/; .
— e,

————e

A A,

‘11.-/6' l//,

Coof a8y

L LIP AW R ],

H
Sl e PR LT
4

T *-y(,—) RN TS

B v (T) ;0 —#0e)
cIs? 7,2.426T:u ("7 o~ 1731
el Var 75050, B
i R P - 0052

=3 i -t
cral B .I:.,v.:./(*_r-) 504033
I L oNet RN
PP NI T
trd +1
L+
057
BEE)

J! ML REATER | 350-C222

VY REriRw -{ )

N

&

1"1"
SRV ¥ A
2 .
f,‘)(_' ¥
(34
r,/«
Y
1)
o~
-'»’)f‘,}
ey
-
.7y,
~
oAl
-
(K. —SvAc T2
oo .
Coml o eran T
-
Y v 1y IR
e
3
-
A *
\"(‘. Iov

5

YR2 L, €

av i a

!

4 ! 3

wll

ull

w bl

1) 9.8

8.5"

]] ”

17"

21




e em

> ]
2
N | 10 X 9 | 8 A 7 I v 1 5 ! 4 ! ° ! 2 ! ! A A
18 DR ARING AND THE 0414 Peows THERL Ladeddoand "
ON ARE THE CUNVIDENTIAL PAOMATY OF AND
B! "t Ghdmnd AND T4 OATH Taws
feinun wav boT REF N.L.®279-0300
S WC 19 $OR ANV AEASON Tl DR AWING 1§ MTD. EXT
PN TIE0 87 WANG 10 LEAVE TE PHYICAL
CUBTODY OF Thi COMPANY 1T 1§ AL TUARASLE
\.ﬂ-' 108 OLMAND LF WARG LARORATORILS
G T865-RO_<_ G
/ \ ‘
. N
:- 1‘ !- *': 1] Ll
_J =in|al4] 1, O O iewy gl;g‘
:_ _"DI‘;CONNECT RESET '. J" " b
HORMALLY SORMALLY - -
cPEn OPEN
—— T — —r——
AN s 1 2w’
[ ol ggidbligings |
1
F | CJ) : F
By ; gttt i
tiy iy RS ;
\--,mo BE 1MOUN"ED “ ll
n) ON LiRLUIT SDE
— Y
Lse N\t T ) -
Terlas | el
_ LED 1 +SVR Q @ - MNEMONILS | COOR'D LOMPONENT TYPE ML PERT WO, 9‘8
=2 @ B ACTWE e Hi-8 500 0% 1AW | 330-2015 "
e N2 ) %0 —
: @ @ — 5.0
& (R : - DISC Fu N PN SOCKET | 51%- 300% E
‘ Ct ! . o1SC — @ — Stz
e \—'\/ ':}\
LN %0 <\3> @ ey PRST \F1A
: ceos | RSt — .
3\ Fam\ I A3 RS — @@ — Su4 o-5Lo EN
2y LT W O — —
, @ o) 5s zov F
¢ LED4
= — R4 @ /\-,> L 5Te +5VR (<]}
S_3 (% —=K
AN T Yy iCTWE @ @ tov
—> | o~ )
LEDS ‘_ —
_ N es
R </ , sea
LEDG
: RY
- . (‘\ (D
SeRAY/ ;TK_}/' | =oa -
1 1
| wE07
o R7
R A o]
SN ls ] \& , soa [ -
C | ~
53 @
== (o) LAy R8 >
ACTIVELD) wd Yy o
AN ‘r
8 (XL
f .
= ‘
]1 "
]
B
E-REV
pr—
< 1 SATE | Aperovid o1 | oant "
= |1 I""\ e oo |0 ENGR -
2 x5 O MATERAL sootl a TC 3~ | MIG EnGe A
R NN [}
I R H- T 1868 TROIKATIONT LIGHT BOARD
..— —
HNISH 100 1 a3 %0100
—, . -
3 —t— | M W, 21077805 D) 7303
| I sau —+~ T 1o 1 ans vt et | vt | omawnGames | ue
10 9 ! 8 ! 7 ' 4 ' 5 ' 4 ! 3 ' 2 ' 1

22




la—
-
O
-
L S
w

A n \ 10 ! 9 I 8 | | 2 L !
T QARG AN {8 DaT4 Sowe Iupat 00 Mgt ALY WOLF LIGIND & TOULPAW (S
Ul AR ToE CONMDENTIAL PROPEATY fsoo - - -
AL pROPEIL ! 10 WANG LABUAATORILS. o' C TTN] )
’.':.‘...'.:.".‘21‘.".;'.“‘.. nn;"w-c"mm' E3 L0 FAD PR PA] ,','2' ,'x’o . ’:.‘ 3'.'
Ing MRITTEN CONMINT OF WANG LABOAATOR @ ‘7 éi] = g IA) 199 . ; 3 ':i
A b A T ) oy (DO
CLRTOOY Or THE CURMPANY 11 1§ AL TURNASL ¢ S > e N ~—>PA9 -P715(46.9020 s 4
URS T DENAND OF ARG LASOAATORIS 7 s
- - Y 7 T T
G |micr ipto— o n — - 7 1 |
l (455) ___’7]'._.1 _
L l 14 ‘ -
i } [T . (e = N GA ol 12 o1 -t -
e R dinbe (agr) 4L lPERDS AsL2 PAR Y D8 4]0 4qlis PRO 4 PAy_BlA.  alo_0dh _o NAY_ i8lcas (Wt ”7',, 5 (G PRI T
. € —0—-—1]"'7"' “‘” -4 L) i.,UU)‘ 73" Ay PA D1 1350 Ttz PAY 4 | PA_ 1M acfto_ ou, .Lt.fe A il Y Ty i ,,, u: py e S : - tedote '
Foy 2T ’. LIV ) _ a2 lsd ke 4 NOZ 13|80 %) PAR A | AL _tik wf_0up, 8 s biotEn$AC6) LI ATA" < I T 3D i ,,,/5 : ; -
vt T P SALE TR (qp3)>—" {09 A3 vAs D3 4o 2|5 _PAn PAS_ Slay aeli3__ 03K 'V 4 g 27 D e :
e plh ) 133 _vAs 4 234 168 Q]2 _PAD A D }_.__/>._._,; A feso (a8 I3 0¢
ooy seizeae g o1 4ps).. SRRUET AT PR A NDe_tlo cgojl2 Phizg | Pas alag gylie 03 3 tLéfb'O DUTC “ESLYE 128 Lg
Ry ! : : ) 4 PA - i Lo — P . e
c | 2 .‘ 5 A As{23_Pas | J;s 30 Jalé_PAL 4 s Ay P L 9“‘ 2n ‘ S Lo PNELY
—— ey S Aol Pheq N6 3o afs e [ eme 2 i s Dy S5} 250005 (401 ToRa  he2lf 2214
bt T ‘ — { PP RPN Arjt pAT 02 1170 Tajte PAis ) ,—-——PM LA 2a|d M,A> 10c i [~ LBST) ITRIRLY “
o Lmra o a2 BUIAR P : { . -
" l l ST / e T4} R SEE) 30 ho “01'0) ul - P:! i:.h‘ qu l ! - . * bl:‘ H,( | H
. . . . T R ) ‘—‘-————E/ (A1) ,—"—;‘—9’“ If‘z_iﬁ S i R R (%.q.)ﬂ.xmu lf'll-i— L i o v o
s L e ! ; XTI AP S XY P V- R e ”'“ [ ) Zgapa tam 2. 7L Y '
-— i ;_. ! RS o Lk iﬂ__;‘;/' ! = TS 4E6 T4 | i 2R gera, D | evk " .
L ° - L ! ’ ) - - e -
G'8 : Ly el boz) [.%.'oc» A TEB iayes il o el -~ -
" RS LY B}l L () VoS 252 ' ) :t:——— - i —_— t
<33T — Pl . ‘ . , - ’ .
. n-»___fM/ L"‘ Lds 23 !“,l ' Z |£ L 1 = _..;..:Gr 'l " -— PP -
£ ' :;‘e LY, 15iTA 822 n..,| N N7 L *SVR ZOV 22x seo a0y T Lie,
AR RT Ldr 2! Lr ‘8‘\5/ 1 Fu, W Pall - - o ot ' A : 4 o R IR /
)74 } ‘\)\____Q.l’./ YY) 3 e _270P " 1y 41 D3 I ]
? " Txc(Eey LCA Do BrI(459 pad|
‘ 1 R r‘:‘__"i/ nAEQ 10 5 nREQ(4BI0) i netes Ia T I I e A
. oale 2 ey £ ¢ | : ]
FrTon >l YU -y NEmw 7 als T _“ B e R ) ; ¥
. U4 re———s —0r ’ o > NR(205) Lol 2 s - s
= . 188 P AT ? . 08 Dy PE0L4 . LI .
e b bi5 W 20 1) 1574 T1is (4€8) Reoh ,sr-»—;__'(,_ 13 01 tog L340 ! '
5 = b R4D 3 ¢ LI R KA e 1897 0y (B s TEh
i VY — | IR 7 U'»r_. FiCA 304 .o ETR  gsl2 '11) [E KoY __ -l i biEES oo [PHTR TS
. Loy U6 ok . R i e ' ; e
; o vovr %58 tliir e P‘-;‘,ﬁé’-— . T TNEY ;3{ % oot | feEm .m_".f_. I a1 g iy
N L 2. +SVR ' re9 A€ ! IR \_2HThe 4 0ry \—-—-"' 2 A3 —"l“r“:" 1.8 e Mg
, ey 227 AEND L0 227 TG ketams) | ar o8 AT ot Lor_ 3 ' !
- - 3 TTRLF <= T - - R PR v |
R oty r “::v"‘ , = L-_-f’: ;’[we‘. 2 3‘ o STAETE 50t :;2 1—'1'“‘:::’4 mr’_&J ) m Y
T e 1o wk e —1308, tos T sy A 1Fo 2 ‘ T lm
y 2% 7] ) . ' -l .
T= . o s TACR S 2ES ) —J”i/i—[? e i ira2ra ) k s '
- - WEF7FG. oA |2 S BRCAT(LES ASTST (488 ;= [T v —— ] DS s
- v TET 1| Easysmio s MR atora (2F5) o
e 2 prec b BATR\CES ! i h B ; 'l — =
—_ FORE14FE 1 — Crz g TaDA iy —e =T »EU-Bor(ecin
! "‘—1_,r‘_';" 5] LhCry .__;0;&(!;( LES)  RGY FACRE(2E3) AR srly 88 !‘Ug/: F{A 7 EE:E J
— |y T2 57 36 . on L Q
l RFSA L2250 YY) lr"’ erfs] EoF BRI r5vR +SVA 9 . , rine 26, 7 ZuLEH(Ece }>—~l o
Loy - 5 1414A SrAcA ! e
—ln AR L5 _ v ‘rvvere S 10 r TII A ; R ] JESSEE———Y P ¥ ¥}
C | WR 244 '—2"50‘ 5!# e w 3 DAC Ko‘;S‘F-S)\ 1308 IORQ 13148 drpe SIoRG o mm w1, '—} ? -~
pY FEEBT (3¢ 7 el ol
l ' = )@, oL 1 Aty sl L-f‘?? 5TRB 2 \oa ‘. 1524 % L s 5
TE3402Ey) R4Z  cur iel<ar i1_5TOCE__ sz mYEEB L} 8 : ..
R43 ox " 5313 g@ez)>—za er: 1 TR Y LR I | —d M2
1] r3/R TR +SYR LEO (o)) -44e L6 b2 j -
| . - NO2 3 ar 12 i —
8 5 lacs oc 1% IR 24, | _z23vA o - B gt
— FEST N ,yi3_STORD_ 3¢|pp Slo-e N e L 4=
i MwaI T ("’)\’{"“".3 £ — '8 N2* LA VO WL Tinie
1515 8 7T f e
" T 5> TORQ #A10) L rov Ao NOs 5 ’,. I l”‘l“ L=
[) v 2 Y
l ] '”: fi,"ﬂ" {1::)) 90 u, ¥ 2e ;J)"‘ B“r": e M
a2 . 2 i —
- v - 45R oy (3e8/384) ; Ber |
8 ] T Batatte —_— -
043 No© ~2 . i —
§134 tor : 10K HuR —_—
| | !
-5k 415 raraliT) : @
E LSO8 I 1532 L)W(&G'S . : LGN C—:;:—— tIR
7 @ —’-’;—NL
-_— 1262
ZRO(4F8,
5 — “re) Lss?-b’e‘b‘ﬁ"(ace)
17 " 1] OSTL | ArrrOVD 01 | oate
- a W [T
A § ::‘ WATIEAL oW oo - PG (v
g .
s |- - 2 /\#/ TUE (BGF6 SACHKATIONT CPU NQTREPBCARD
i " ) 8. 13, 4 dq .
™ — - \ ——
1 . WR , ZROD MRFSH M1 NO. ,\0 FINISH “‘m::“nnm SEE CHART D 7-:, 2
f— re ol Wz = ness, 673 12
£ (T Juat /o o 8ARS 04 ase | it | OMWes rmsen "e
22 " n | 10 T

9 | 8 ] 7 | f | 5 | 4 | 3 I 2 | 1




-~ )
1l n | 10 | 9 N 8 | 7 A v | 5 | 4 . 3 2 1 11

| 1 |
gﬁﬂjﬁcﬁgfsﬁ'@m:ﬁ 00 NOT KA HOLE LEGEND & TOLERAMEY
2 Saictd s L A1 K e T L ] AT RESET (+86) -t 1 o T
3.".‘.::"9';'35‘7:.""“"‘3’-?-.‘3:?«-:3 e R 8 Cej4gy D lua'y _J TRTS(1C4) [£] 1 e ‘] Wt L
PLAMITTED Y WANG 10 LEAVE THE PHYSICAL DE4TD A ¢ I @ EX v ] — 3 ey L v B
L e o A by T T T T T . B, o2 ul_u“:q.!, Cefas—soneastien) B 2" ls ol T, s (3G Acene s =
- 0— ! 129 AT - ! —
G ._:\’_.L’\:"Gu & 7 " 15746_8 " Lo :B " 3 Lor4 3 e -16G
IS EDane), s N G ntl stacu(iea) & Ot g &'&-——:Yf\ 1 eea(1F9 LO-§ LA 3 ST /I T K- Y
. @ e, \ oo Wbl oM PR 12 502 >oreqi('F9) g, TR ! - e r""'? ;1"‘& -
i AT ! ! I__6ve EOMT ‘I ‘]
Ll RYEICEE N s el ! ‘e — 2 ve {
. s i G VA 1o ' "
ECs 13143 . T4 "u.-o\
- | 2l Bare [ ELpR J— LM
. HEYENTE opi3| BART ! RTXa [~
H.. ONTC
TBNRC \
Niag e :
I .
f N *
F Cm————7 ¥Mi et _.%L‘l‘__
i e _LEEL ’_ EALITEE B 4 aqf% ]
ron L1 7 Lo? ' wol2 AT Y
— BT ’ ROo _ _Hee & s e e ’ |0 o ) w/RLIA L ),
_ - — NOLIESENSIE S 18 40 aa|s_ELFOFF T 4F2 o et T
“ o 3| e ' 210 L49 rql'e __TW’IL_______ ST (4625 o r PP
i L9713 9 TRINT I t 47
- i3 \BDs 14 40 QS GLRINT
: T840 ) AEEEGH BRI (109 ) - T___
TR = o FRET I 2 l DACRB(ILY ) r—
' LEY 4 * e 190 3abLRAZ LR BAEK31€9 ) mé SOAKT(C ) ver)o—,
“ 4«——:_—-/ NAs 12 Bls 13 50 SAL_MAP OuT — Y
A e | TS 5 U,T o -——-’ n | HACK2Z(1¢9) R
—— —— 1 '
E s s 4 152 66 ‘—,v—‘ y LT
—_— T
| | ) e 500 £
- 1241520 . | .
; iy - I
‘ 10})sc8
‘ , LA A . ]
| 19]1500.
’ . “Im u,, gl
. -
7 S T\G A esra
-Jsu d Meae '“,5_
-’; N6y nRays ‘s‘
B 7 ) . > NKAYS
) FRMNOP (4F6) » 1500, (o — ﬁ_'ﬁu
] 21T 3 '
o _- — o ||
1Y . | .o — r T Sy RY S, [ ! "—_-
* ! ; T i . L e[ ) -**7 e '
s . 1 o { 12 u_ E 1 - ' (lAL“’ cant _ -
I ae | S NI s T T "%k | 1 ! .
_ ol ' 00 ) 3 l i o b3 n.y!s ll_lA\ ' ‘“ ! o
— S0 M ¢ .- L.
TiAe J— l'““ 1 L_ 2 on Dedld 0_‘,\ e —
. 1 INT] A XN N 3 o0 pordi 05
= : e Yy i g 7 s
l!i Al LT‘_——."H L7 3 LB0 ) s L _'|“ : rSYR —
43 tov 2w g | | o
- N (vAs _ elag 2914-A 2las 2114-A L2 S | 4 l
ore i E | ec | 0 13 l%
c i | 5 A k% ;
= Ao g R
oy __MEMw(109) w17 e L I N
TROY C10) "A')l..‘r‘" 4 30 3 A ‘;:r-—l |
> S u,oy' L 20 2 9.4 of2 '
" —y T 7 w9 0l ol 8y ”7 " | "
S 131, e u 2 (574 5 25 8 5
. ] . 10 4allo 2 2 o D3 .
- FSUR —p 1559 softe blory  oay'd Dzj -
: ! (] Yo 9% S S ol, cap!t D1 \
b 9 (4%,
1‘ ” SENG AN AN} L ) v7 ) ) 1 eov o w,w\j l ] "
7 - B
' } i
- B . . H 1 TIEL “~—
— : ' B
’ - 0 4E6 )0 PEED!
. 50-07 X ol
('(g',;;s) Lo 203" Gl v J
. ) FYLYY Bl L A
m—— KDe _ +ay oy 4 -
o PN (20} P AL T
= L—-)ewx o2 “‘Lsa45 aeflivo
DL + V4
]7 " (1e1) e 1 Bs- s [T OATe | Areaovio 01| oalt "
| o W WANG) ~==n= oot 1
—al s |9 0s__ 3ar L g ve e u (% ~ .
2 |- Lt)r__?{,. sapl Vs MATERIAL L uHG (NG A
= b ’ nnt
. - N - 79_,‘ L 1608 APCHNATION CPU MAT HERSOLI< ]
w . ZRE
g b ['-;] ) FINISH 1oL 01 43 solts SEE CHART 763 2
nag
XRMIT g | M, D|7 763 |12

l v~ AZ [ Lo wiws fit1 avens | unl | OtAwe ramees e
! 4 ! 5 ' 4 | 3 ' 2 ' 1




.
1 9 i | 7 | v 4 I 3 ! !
T HOLE LEGEND & TOLERANCES
-'T:Vmglﬂlwh%%.&”% aoil e 00008001
§ PROPAIETAAY T0. WANG LABDAATOAILS. "y Ny ”®r 90
AmNG  ANO OATA SHOWN ne LI TT)
WAY nOT 0 1€ WIThOUT $11] L ITY 3
THE WAITTEN CONSENT OF WANG LABORA
"w ANY REASON THIS DAAWING IS N P10D o
PRAMITED 87 WANG T € THE PHYBICAL
ODY OF THE COMPANY. 11 13 AL TUI
OF WAMG LABORATORILS. _
—_ , | —1G
RS232 (¢F1 )>
! I 52‘[, )
6 06
15154 m il
B3 n el b 194 | 2
+HV Ryt T L3 | l—-;'ﬂ-
. .-2}___5_3/. L5244 \ (1‘37'5___ .. )
ARRE N 1AY sl 1y ot ——
o | MLAR : W= .
| I - -,
. w s g
hY’) 4>——E’_ Bl peli2 y
T, - BEBA(IDS ) . . 4
N TaaA : ! Dol (ME2 ;-j;"‘gxl A
Y . Hoom [2216) P 5 ,3 el ) ! 'jﬂb/ '\—__'-l>5‘.. ]
» | 13 502 2202 —— Y - LR
=he it SRT(IDS IFJ) T<DB 13N J2 4'
f K N pA y o (1E1) =
[P 5 R ] |4 ¥
|| ' e *’i O5RG0Y 1eq) oA Lisf V“B MPE (+87) r2p8) o
— PATEE L 4R 2 2y
el Ly —ex 1573 2 et
Y E I | , 3 i 0e
R P ! 120N 3 1ci . A5 Uy alle
i e P TONV (2F ) Y>—itql 528/ i “im —,4'“71 N
oy o R i — l B R e VS
- 20—+ €y : : AUE) | XL
Sta g ier i l '1'| s|_al 50+ | e e T Th e S
- :: cy e . K _3_“171 -V 7 il +5/R __:’ 15367
?7’3} ERLY +SVR lisra L I I 2.2276 DA 37054 7
e 21 22K 2 : arké ¢
caly [ L ™ ) A 75150 +5VR
= Veroy . TS U84~ 9 2K A L~ —
R Al : 5TR ——— 712V 2.2k Lol LA e i, 50
: (1ce) £V 120 mdy 1¢on zi | 1 =
-i2e ’ MM Yew Swe T \:i’—
4 ! - LT .
o (o T v a D —— \&,Wb 2fq B0 Y <?¢',S|z\‘ " rs Dy o CPTGee —i T
= CT58(1n35) | 253 vl g MFS ! . ) : =
“ . TEl ! o AT 4 v e bt 4 Lyei
ST CT AN + ! D o l2ola 75150 2 -’_TZ-—« ., 2. o2 I
i | 39 mesgsia L BS_,, IS e
- Ix 1 120 N 5
L (EL) et e reaiew
h R e e w T B O S o
MO 3 T LY toy
NMAS Y i
T SCEX (2F >-—‘—DL—~ ' _ 07 12y iV
py At ! > rE "r;;\d FiCAGDS) J sl s
. A N\ . ,
o 2 ine- ' ARG ey 28 | L350+ | GRo V- VF
RT 150"y . WL U s -
fuoe 2532 | —2ia_L38
I L W1 e e ———— - 1 [
RT 14y o— N R27 —
=2 | ! ! — SF/RE (101) >—32A pZ- Jis)sise |0
9 | 120 ! 3K
ST e sfi] >Teeles) >
1000 | TUN@FI)>—+5m ! ol <8 |t Ri6 2
) ! ] — 4.
5T EEE e, TCEX@F1)>75 )J o (300 oTR x
AT N4 L L28 1 (1G9 7]
27 3 Lﬂ 1351 !
' DT 0
R5A4 9 (28 1)o— " SRVIETRETT RS449 —5 18N8
¥ 4 15¢ _va»,- Loy ) 4.7 (z;:.) -
i LI Y E— 15
e End . PO 3
Ic Z’; A L I ) ’\col)>-i{>~'° —~ 7 ok ATS (189)>—
WB1 B2 8% AEB {101 >\ GA ) ]
oy ; NNES_ . & :
A 2ymy—tilthr 5150 A2 Y
ti ! R3 N VR %%
IBED) St ‘ 12,20 $— 2V T2
= | 1 sl 3 4.7k
I3z IT’;:o R E 7
&iga, "
— ™ I TPa
_ 7| e 2 Lii [
R if o e - ek 2lem 75150 2y
T R T
deca | 2653 12V —
3 ,-(I)j';;_élru- zt,i/ -nzlv
S J— 4! 5 a|
s LT 2[A0n0 V- Ve 7 APPROVED OY | OATE
T Ll N AmonATORES o
i 5“53 LisT8 )5 . r—rgrrvy € tnat
Tso NI 3o o1 ' ot
2 [Monis 3% _lior oPR (io1) 19 ’_._ﬁl_io_‘ [MATEEAL WO W TCg o) i ol
2 |7 - 4 e
5 N L0 QE /'\,((/ SHL (0608 SHUIKATIONS CPU MOTHER BoARD
7z ~ N é L
v GA ‘7@ @ @é@bé@@ @@@@@ fINISH L) R
b OPR N3I Nd4NE, NBQCRQ RS TR SD TT CU ClKg 84 CA RS TR SO TT ~N Mx ey 7 763 Iz
[l o ORAWING MUMSER _L_
n 9 J 1 7 T 3 4 ! 3 2 1




|
wll N ! 10 1 9 1 | 7 ] ‘ 1 3 1 | |
o Bt et
42 . e, ot B4 S MIC
103 . 18 VoA MY AYALOR THIL ORAMING 18 |0_TJ
PLAMITTID BY WANG 1O LEAVE THE PHYSICAL 3
CUSTOOY OF THE COMPANY (T 18 ALTURNASLE
:"? THE DLMAND OF WANG LABORATOAILS. PAG _(72'45))
2 R
4 WA
[ +SVR
a oo e €4 DIAD
wll 1 e ————— 45y, 0 Gnoe
L83z sov 28 >3 wolt 5 pera 1) N
D DIAG 5 ! 3 9— 8 5 L5139 1, ke N30 Pa1
) a 4 L24 10jL24 L6 1A ) ‘ 7 _;./."
. 1"894 . ——'@s: 00 S00 3500 =58 e ‘:30; \_____Inj_l PAc
5HT: 24 ,__‘>.; p ) —
PRST GBIV l ] 7%4 13 ENPRM F} —15] Frs
R35A - 15N 12 5 — - 75 bA4
11\—— 2 125 @ﬁ_)m;uop 05w8 A
- P ]-aov(f) WL w5 Ls27 Tsoz (07 BZER N ] weC
" ll mo 53 zov 'C’(lcm‘os_, eTe) 3 > NOP(3F4) N PA4 1 o J \——‘1J PAL
= L2/Ls74 (A7) [P p— ; ) FAaT
. 2o " oie—TFAD [ ooy e 3B APTYOLEA(IL, 2FS) N
- L 4 BjLs e <|¢ Y2 == C7TC (1F4) —rg) TR
. °] %7 L8 L3502 —eze ViR sERTE(20 ) .
ug 8 of L1504 & a1 Yo %—)W {30z,
I ! DU qezA  YIpey BRL (3F3)
1)L BRG L85 rsp>—
e 1532 (186) 15138 vqp!!
— MIRD I
Pt e, &
(|E-75)__ t;?az > OLC (2F2) RD (1€5,288)
L56 ,, |4
2 HRD 1A \Yolo—
—> 8Kk1 (1E3) @g#_ 8 | L5132 Wl ;0PBnExy
757 [Pal 532 L3 16 ol
= ™PeO—¢ 13h LS32 zov=218  w3pl 57 (1€5)
. Rl MWATE . . L87
-— —_ A4 3~_4 —
— L22/Ls14 sjLDe— susENGCs NER_3S3 s 58 (19
1250 (i3 Lk~ 3B mwarr B ue (173)
R9 _ ¢2 2PR_ (1c8) g
OBN5% Shors [ A— R17
o 270pF lio 8 13 *SVR ,_(-'5 S1
7o ) se
L6 ) 12, 412w
—> §500(1F4,1F9) — 1508 REDE ceue +@) 1s
eg'asv Si— sov %L (Ee) P ! 31520 e D sa
: R37% 210pF TCLR o *
ix0 By } S Sansiale [ TR B e N s - R Gl
FRoY R S0’ - T[> READY(169) Lia)Ey AMGio | (107 1832 Mo a2 | nz & ss [
> MRDY (2C7) 4‘? £s32 2 o7 Ve 19 7K €9 RL S
1)
ONE(IEY) NTA EVENZQIFS) >3 2A3  2vapd DO —@y NS
8.5" (202) DRBUS(205)>] 1502 i, 90, L7 04 rov — @@ sc/sc
2 2 TP 2 CONNECT N
- Ras Csa Bk2(1D7) 12 40 is) FGRN
N tov tREser LS P RETSIO 3:45?- bt D2 10 RAIL )
8255 1) | 56s5% 1000pF (1F3) tsoz  "(IoS ) rov ——() roc
” 2.5 < . Ay p2—2L 0V ——(3) 0
] ] Haaq(m))—y——'—"*ao 20 BUSRQ *SVR T N %D
- L37 R (1/F11) RESET 1A 17pple D!
B #2s000s,0F4, F O 2 10 R21 (1F11,266) ’ ‘
| ,
l 1304 10k ¢ | 1y vzptd Ds\j
FTRST 2 A a2 D6
820°F 4 4
1h 15 | D> .
R e Laaplt 2fafhi ‘r;_ A D@-D7(3F3 1E1.288)
7 2 :ov-ﬁno'-;?los MIRST I ia a‘ian o2 >lo e ]
' ] [ OATE APPROVED OY AT
— 47 R71 G 7 :
L +SVR OWN & & 7 fune] 1 11 ENGR
-, s o RST [Ca— A | WAN y = T . inet
il g g +—>PMREQ.(2D2) ] WoorT ™ ) - [T
g ) @ [E_q] Hy V. ) T (868 SACHKATIONY- CPU MOTHERBOARD
$ w FAR PMREQ =
3L % L 104 (1 a3 sente
' : ALY ) ECTIE: Y wADS PAS1 BVNME 7] ORAWING NUMIER "
" n I |
22 10 9 " ' 7 T 3 ' 3 2 1

ull

ull

8.5"

]] "

17"

22




.
.
.

,
? N — — oo - - -
~N -J — . wd <
- (& ,]
= = - n . — ~ ~
\ \ \ '
o ! / f 4 4
1 & | w « ~
‘ 1 ] [D]77¢3 ] i @ | <«
= -
3 ™ fE
— = W m %
— o
13 «l < 0 m
- o
"Imm ) N~ -
LM H
~jH)|=w] @ N~
- w
_ =l N FaYE
L 3|V [ 2
b ) 7
r 301s c < |
| ONUA ~-g- - -~
cegeccs @ne® | nN3NodWod 2 £9LL . N > %
: e . 5 =45 S
: A R ° HE A
. o ~ ° iz
~ Al T W Wil I L [ ol EE |
° oo ° Soccoooco O a8 AR .
o . 5 ° } G
> o o 1 i §
. ’ ® e NI ER Bl I | R
seoo0o000 ®000000> ° °° 2° i H
- C ° — © |2 aule
- ° -
: ) ) B ) e B |I%at
_ 3 e S I W T A B B
° ° 1ag 3
. ° R o0 00090 d LI £ - n..._u.m
| s ¢ e e ° > o 2 i Y
© B 0020000 -
cocooo0o0o 24 °° . - = =
| [ T"] o o
, - B o o o Soooo609° —_— ° e
” Dl ——— - ° ° oo —
- F—— o » [a N ™
°
= o . ccu o ST T . o o
| co— | o
v | emmem—— ) 90300300 05005008 ° o m =
] )] o e |2
'ﬂOOOOQO “ ©00000ND o o o —
— ° c© . CECH mer °
° o o} 3 -
al :le —
v ° oof ¥ a
! 0000000 9o0odo0000 0000000 °°.‘W .I‘ o
| T. A [R4 3 ¥ v
~e ~ ~ ©co0o000000 ° e *) ”L
Oos 0000000 o 0oUVOo0O O o ocoo0000 by -
. - - - M °
- ° c? ° °
° o ° - ° ° 2 o <
~ ° ° ° o ©° °
s 90000c0 Rogeooc ° °
>
O m 3_0 3 ~ HM
© ooocoooo v coo0ocooC o [Fooocooo0df Siae-98
e [ e T e i
o
~ . v E e aes . S Eoscooosd ° e
b ° —_
I’l Y ° ° ° o o and
o= 0000000 c0o00000 0000000 e ? ° o °
n." N .. 000000 o o
S m B_c 421 IS ° °
| 0000000 o ° oooo0o0o0o0 v cocoo00o coocooccooo ° o
- o ry o 0o0oc00CO 4
? w zle ° o E Y ° ° 3 O X: ° 0 al
| o ss  © o . = q. .o .
| “ coo00000 o 0000000 ° ° ° cue v Jo o o o
0 % ° ooooaooeconoooecoooﬂ_ e o
cooooo0oo0 © 0000200 o) | P4 o o
n = ° = ° o Soooe © 6000000 o o °
=3 ltl@ ° o o - - & ot « o o Aﬁ
156
- ot s L1 ° An x ° e —l-
v 2z 33T} ccue 3T e S il H
° ° ° ° ua. C0000000000000GCO0O0OO0 O g ° o v b
0000000 9000000 00co0o000 o o ° — Qo o
< o - «
0000000 ° 0050000 Sl 0000000 M . ° - ° H
s ° - o 6000000 v n| b4 Al
- A ° o - = —<«
3 o [Focoscooscsd 4 4
"m o o o c0co0o0o000 -2
°
: 8 ©oo0000000 0020000 ° oocccocoe % ¢ -
, i o Tov. 6ocooo00 g N
| ol s < - 3 - |
| e } mvnooooooor. Soooc6oo00 o 3000000 o o [0 0000000000 T - A [ |
| .6 . = e . X = " Q-
= . 58 rg
° oo ° oo - |l ®]
m— 000 ° o> ow
b i ———] ° 00000000 ° e Zr e
="y ey paeeees ) : 2282 [ W
—] 11 u 6660060 ° e ! T o |
—_ ccoo o000 LA AR 5 - oo o o a) TQS'E
|—— - ° ° o b ’ - - |
—— ° 1w t o ° % o LI ° ° oo ° ° a a®- 10
ACG I 17 ° ° o " o o W o — g
oA D MES . weoSTT | B 2. S . 6T5nt
N ° c ° oo X000
00000000 2000300000 g000000 o 00000000 o ° ws~ |
S R T ) b d) R : "Sgs | ,
2e1 H 3 ° o x ond
° 600C0000 FTrvTT T T TET M © 6060000 4 60000000 “n ° ° o w - %Mu.u._
o ° goooo0oo owza
. . . B - . oo LX°
AOG /ami” L1b] ° -d
.,...wga..mm".. < ° > ° ° ° d°° 200C,
° s coo0o0o0coo ° o ° o o NOWZ>
- 0% 0~v0 o000 U umu o ° f[pcoocoococooo00000000000] s € =0
- a = —
- m._.nw HHM z - szzz
800000072 v 1106-92C na (RN . 4
) 0cooco gooo o ° ° aow®
—— %‘ - L] NdI/v80Z ° » o °
N ° 0 o ° werrI
— | o?° ° 6 0000000000C0000000 0 ° ° -
=N 2 e . Etee
=] 00000000 o ° < waaox
LN ———] ( ccocoeo o ° o |, D.v WMQLA ©
| 211 2 -
] L) P A pespesnns ¥ 29300
N b ) paeees Geiit
oz . 29 broe¥rroed” e gax
- o o
(31 —_ o
° ° ° ° AL U ° ° oo T Ir
o 20000000 90000000 0 ° ° ° ° ° LaaT,
- ° g A o ° ° ° ° ° o o JTR
=t cocooccooo 00000000 000co0o0co0¢c o oo u".u‘ -
- -y wia
——° B ° v gooocooooo0 ru. ° m Socoooco o 800600000 R oMeo “ .« . .T“A.
——3¢ ° ° Wu“oaoo ° . @e-n % W o o ~ M‘2345
— °° ° ° ° 'L wown B T 222 2 a
WO 0000000 © 00000000 o ° - ° °° z
° coococco0o0 0000000 60 0 0 9 o o
(=} wo m n:_ o~ m “MJ — = 0000000 0c1-S2C o o
————30° ' o Scocoaoco o o8o0o000005 o a ol s N o
Tl =g - 660665000 A o o Soccooe lo 0 0 0 o o o
) ° SiuefE7a0T Jo o - © 66606000 © ° o o
==L p— S rm AP N
——— ] °
coco oo ocoo °
””oo S280csse R R S8880000 26000000 0000000 0000000 - e -
f ° sl e
-— 7 - 23 L) - o
o 00000000 L o “ 00000000 00000000 “ 0000000 4 M°a°°°° n ﬂ —
06000000 o 00000000 nooooooo o- ° souef Vi | - on
°, o ° o 5 - veue[ 8T e O o el 2 -
aZrcv o ° st - stuel  lile eou = | o
!_ _.._l _» P 12 Bk e o T s - ° &
¢ ° °
y MWMMNN“M oocooooa 0000000 0000000
L2 - -
o 4 T 1 M I | FE B I t sl
— « e b4 ©\g coocoo00o00 © 6000000 © Stoceos o Socooooco o
° b o ©c0c000000 - - 44 2 —
ZEFEF s e TR E_D W e racn S
1]
-v
-~~~
zz«
- -
z 2
‘ H i
H H
|kl
- >
: 3 |
= 3 3%
-] -
3 wo
3 °%
3 i3
& -3
H -
< 3
0 H wm
z 2
38y
I

w58




8.5"

]‘"

2 | !
5 1 4 | 3 l . HOU_LEGIND & TOLIRAMCIS
7 Wil f
? : : L
" \ ‘o 1 1 PONEN 3 WL PA 603 o008
B.19.41 K82 1AW S% [330- 1069 o
“1M18 DRAWING AND THE DATA DeOWN THERL -
ﬁa%éﬁﬁ:&ﬁ%%m 1§50V 300-1530 :
nC \J . \
o i R s COMPONENT TYPE WLPART MO| el ibiMN® ol p2 P3 i
us G 10 LEAVE T PHYBICAL = J2 H A, TN e
St oy ot At R45 St Yaw 5% |330-1C57 Ji o pre—{G] lpas  tor DR L-tov MG 0) ((.-\) K e
" ccedsetode Nk hw 10%|200-4010 tov W) |- _ _pAu 0 &) 2 Ia - R A . -
G CATion TYPE WL PART NO 43,68,67 rsvr—{ (2] |- +5R  PAis @ . A (X6 <) A .- .
SOCATO A1-126,3032,39, | _ 0% |330-3047 R3] |~  FRi[c) (]f-FHis  eove— o) ) i i " —
} cd5 2 7, ¢7 ? B v -SVR— —_— (0) (+ 1t9y ~ e — R
AT I AR S A 57,6770, 72,72A > 133579¢8 ) -] [Q)-~an (°< = 7:‘( :(@ e s O -
101 Re 680 hw 10Y - up 5| |—whe ) ¢ ( 1( ~ . : -
" . TR L was ) (5 MA 4 (€} ( ) =% ATk o
(234722299547 | ¢4 5748 |376- 3158 lssao' Rl 22228 o2k 1w 10 %4 [ 229- 3022 'L:. g %-—m paiz (7] (&) —mAs Q F) L8 ‘/:) - ~ 5 - -
- 357,33 4,33, 35-38,49,56- ] = A (4) . ~< -
5 = 74536 [376-0208 2910 1200 Yaw 10% | 331~ 2012 MPE _E @-1re paz (1] [T)}-PAe ) ( ofc /-/ D; )
<4 ' - o-0153 o . 1337-1047 ™ @»—Prﬂ ”‘_@ [ﬂL—-PAS [ \ : " ) e
L6 An, 0l 34 18 P T4L598 o P2, 17 47 2W 107 |32 - PTa () @) [rae ~ W) Y P <A
1380 a7 | Te-030% Ri4-16,23-25 1004 Yfhw SY% 330‘;-0“1 Mo =[] @) mr PAto —{n] PAIt PQ T o S, AR
L6l 7+ TaLs04 (176- 0150 | Re? 33K AN 0% [321- 39313 Me Ly Loy M R ] i) i = 2 ] Lo
IT;)'I‘ L] ~:'.J—é 15+ . _375 .O()!é-_ k23 33MUw 0% 23D- ov 3] . M2 M _:L M3 MAZ "["" m'—_“ff_'_ f.ﬁ < (ﬁ T‘.\ ‘,‘D /'?, !"' ’;
F T T 376-007/ R10 5.6M /Aw 10% ]| 110-6056 S R S Ty e [T | S ‘,P'\ l; ! ok z; ~
-~ I 1Ti0470 Rie "SIk Aw 5% | 3::-4552 (Pl 13RS TR -|le, B)|-77s 3 ok okn N
! - T RESEEERY o PP [ Y | e -.)'H > < ~ =
R : 170211 ovs 4. 8K AW 1071 339-3068 e R -2V A B = ~ @! ;9 Dl o n:), Y L
izt TI5TITR) 3741, 31-55, SOl vt 19% 239 -4J20 Hizv —(Smi3 F"“ PAI —ls] E)t-PAs l/;\ Nl ! i T'K' fe A
. 175°9.3) AL YRV AR EEEIEI) = D) ~ X e
- R i PSh AL "'/A -5.30“‘947 ' g3 J3 D A ol
S TR o-0245 217418 10C, 11D ATK /o v 10 . ol s / L5’| LA
= L o 2 1£00af 500v__| 300 -1764_ PAG (5 [1]f-pae W T 0 % Y & o w
- _2lbr02 : 50v_[300-1906 7R (8] [2)-FR prza—8) (2] ) @)1 ox! VT (AR
-.o 75-0213 cs8 1000 pf S50V 30 'l i —@ 131 m H ‘X @I 9 ,‘{ . a
P L 470 A 27Cpf 500v_|300-1270 RowR—(C] 3] ' ok w104 oxD] VU Pl S
o | T4L5175 3/6-0160 TR T4 CIA i TeAaTe . 105- 1766 $500 () 3 '0 -V -1_’{\ - @ ) t oV ;fz}.—--’ﬂ
E RS C 745273 [ 376-0302 5663';:,,513 AORA RIS 75A | .04 ,¢ S0V : F500 (@ lﬂ; QIAp—{(E] @ rev _],\Z Bl +1ev |
132,55,90 tisedo | aver £l | LA TI0FT 00V | 530 -1320 $250 {[Z] 1% A . P A o
Tt A2y | :-?5""?3 T36 47af 19V (T) 300‘_10202 ¥756 -|® (T . () @ v Fern ) F60—| 1+ Go-NB. s G L
(42 37 740520 | 376-02 Cl0-73.75.77 _ 'i54F 20V(T) | 300-402 (4] (8] -0V L) ta‘]—" VoSt @08 0PR—Q) W -Nb2 r5R D) (Yp- e
i 13238 T 741500 [176-0207 S1E T i B RS "o —| ) () W) (9[-0 o AcR <51 T b-nB4+ Disc PG
- Al T 0 5 I - E—TRE AT : T 31 ) 2k N :
K] . NES553 | 375-0126 “iia “TATK Ui 5% | 330 3048 e O ) sr- 0 - o Floo Ry 5 nes SRRSO
31 § 745280 @ 376-0242 Can T™MPs 6512 1 315-1012 £cAs ) @ M] 'll 71' ,'-3 =) i ;:_,T_.; L :
32 “14ls157 1376-02i6 Y IMP56518 _1375-101% w-C ) | &) ) o n Pwl = ) e
e 7415139  176-02:26 —: ST "380-1001 P |y —RESET 7 Wl PD — it T2t A A5 1) Gl
33356 513 1- = [DI.2 . L ™ :Y—'f,_: LT o = ik F5— : "4 —CD 350 3 fn\ =2 X
» L5185 74151133 176-0294 O ‘BENAROCKER Sw' 325-1503 ] 1£_<ov +5vR | Rpma — " ; ~ 7 03 % I_ AT E -1 o
-— T 74,2256  116-0148 T RS STUD DIG S/ | 325-9005 (D= 5] p5p—=120  roy —,ﬁ_!ﬁs&'-” F_ ~ i LC~E ) g L-oLo I ‘.\ d
Lot 2A0A-LI0/2  SEE CHART I ET 128 F-N KT | 316-9015 " LCL 2 A !r; oy I,C.) 2‘§
i 37n-020° Te 5 376-901) - N Loy 63 DRE
LTy faLs1n  37» 93 i1€),74.95 A0 PuiskT |7 - — L 7w " BI-TR  CLrg—3D 2| 2 22 :
777 745205 276-o223 5% 24 PIN SKT |376-9002 T35 L M fg.___?; # A s i@ a f% @
s TSI 376-6:99 Ji,2.3.4 30 PIN conn [350- 0009 (2] [-EwiE TR & AlLes b -gl €05 -5 @ &9 6 T
114.30 SLITA_ GSCE CRART L7180 o o rate T - R —%": @—;q — ! !
L31,32.83 T4L5158 | 376-0292 L A—— L1 154 = 3N RL | ‘Q-sa I T
. 82 Taa 3760139 M LbCATION TYPE SPARES PR5T - Ic %) A-n: P
| 139 5 — 140 i sc sFfoR—{G0 GD-TT w1 A6+ |
l L9 74‘.5374 376-0 - 74LSO‘ a Di é% INEMON | RD N ‘ WJ s ;
! £ ] R T
c 192 Z30A/CTC |SEE CHART 74L5G3 LIA p SLa - T;\_@ .Q—SG/SC [FRERTONTE coorp | MNEMONIC Coc:~ v o
T 193,99 7415245 |376-0285 741508 Lé ; Iov 5XC) SF/S R 301 . waiT | A6t ) ari
99 AM35ITA_ | SEE CrPRT 741508 L4¢ . R = T son 481 WR__ | 1Ri0 Man T P
Lis 2132 SEE cmalt ] MAENCNC | cooRD = 56/5¢ 4cl 1A9 MP ED ;
Y ZBOA-CPU | SEE CHART 7414 IL.:” - Pha-FAS aF | J7 : ST 4p1 ZRD MPE Y i
- - n < _— - —— -
- .00 THLS 367 1376-0192 et (BT i PNREQ A7 50 @ T35 | 3El _ 4 M | e
: 7+125  [376-c324 LEXS ) = 3 i T ERAR 28Il 4250 4Bl | 1
Lv’d 202 9653 72 T ; PNO 1G3 :_) (] Y L_SNMWR 330 FIST, ' Nrov 3o .
L7 451+ 57(;-0“(n [ ETEEY =3 - For L 4AY 3) ) -303 | sa dcCt : < 5 ac KRR B L. 8
L4 1949260 |376-9 T30 hd PTa-PTy | 3Dl L‘I—l D_m . 5 4C §sC ; : i NS T TAg
TEY =3 276-9471 PR L63 ! e = - $300 | 153 NS . L
- L:52% CLLERL MR ELL AL e D ) [ ProT dF1l PRTS) O -3T% 3T EISIEN— . l No: | 3AT
8 %3 J4lo373 375-631C A PLE S, “.; 1 PwI 163 oisc-e @3Te = : 2 Nes | i)
i tel ‘l:.,., ::’a > ST’_‘ & |-ACTive | ™ 38I . . B3 PR
210=209 + 3770R 378 | 741352 2l - YA o0 ) e OAlG-35 TR A% . 35 ne Fral) -
3 PZYE ! CIA-CIH,4-14, =
L34 PR L38 i ALL27 Les . 3AS 4
210 | 209 [ t69 [i79.80] 192 = = ‘__ Ty s T30 ] RC 381 39437.5%;7@375,40&4!&. TT — ML QA8
ur ST VA ETA SR B RN 04 0%%8 I < ROD Y01 i "3'5".&,\__\ AYGNESVP 1] oAt | aerrovio oY | oamt
12 R) 0393 0341 L|2271 (o388 ko d 740504 L74 5N N7 i T G YN [ A
= 274 L7 | RO/WR 2 o-.wa-r/_)@—"—"/ A RS AN T m G sapareeacs w7y YR AT TR |
- - FINCME] AP T P [ 2 0.LC) 7437 RL ICl T.04TyF  TOALE TToov 1= sey T iy e i5yf 200 w Ty O 47 o6 teet
A &x 2k K R 79 81T 9B 9=4-8 35208 LGS [ 047y :rf (n *ov e ot A
<-...¢‘a.\' RIS \'Sl'é‘l!ml'll C2ITNCIN L ~ - & L 14L526 RR Al +ov 74 - - - ca'-"®- [MATIEAL HOOEL MO, TCB-1
X3 Y Y 3| s « N e 3 TR RS . 3AS = Y T PU MOTHERRSAT)
Uade T Je e | 38 2|2 & oNUo Qp-tef-+ghiera RoT 4A1V N ey | A MU taaes s c ‘
N J D w N -

’A g |; ‘.‘:°\§§‘$°‘“‘Z’ g::ro'%a";‘g &g\ L L3 Q°a§ 3‘43\6%5’:‘ £ RRT 3Ci ISUF ) — ) a8 e - -
g :.\\4_3.~;~;\12g PECIPEA T & o‘&‘k od Ny N N gi g 94 e Teov  axaue Tt wa s SEECnART (D 7763 |1
R S R A LR EE SR 2 S iy B | i Y e [SECARTID (103 |

Saivenl? s®alg 5 Sadls @ >oda \ -2V M
LRtz 9508 3002085 290 14U |ISEA (308 (20 l b \UF
! P SoileSyev yEag Boelege H§§ &‘§4 Yuve 888 \‘é 7 H2 < QIIMIN, AU : y T 3 2 |
BRI s
! PO NN [ [o~ [N BSIES g\i NIRSIESE *;‘\‘ T > r T - 5
i n 10 ' 9 R

wll

“Ll

]7"

21




[
w0l
n . 10 | 9 \ 8 ;
“THISOAAWING AND THE DA TA SMOW! -
R /S : : y : 2 ' 4
RS S A TN R ' 3 1 2 | -
B i S : "3 DN TN - ! 14/
o0 T DAAND O mkd L AdORATOML WN(389 ))— MA g ‘&N ) . C F?i'ru"'— 2 A meN " N MP(3E2) > u“
G w5l R 73 (307 /@,—%——‘_—_—-_Q;: 3o 2y P | 3;_—_ : 3 A
t - S Rl wm, TAS (37 — ) g 'ﬂ;'l 4:_“: .A".2 ] ;" 1 Sl s D s[rm
" 'l‘ q l ‘ ™ A' 9 Ao
“ l A 'o:; 19 e 18 i {: 7 iy W '2 y El:; 1‘2 N - :'x ;':"
i Al A Mk As  WKATIC (T L5 e L4 e Ay i3 G
#30 dwe * Dl e e s MK Blas  anic oy L3 A L2 Y
- A0 560 An K8 " = W % dwn i 8 v ﬁ. Y ang As  MK1Ig s R -
WRM W A AG A,
%0- 370 m 28 Tl e @ = e ® o o *® o s e o Jm i Ll
%0 - 27(zt2)>=" MwT(201) = gqu " gay % v wE—§ | ® d e 8] e | “
ASMREGL/1E6) A &3: Aoh T»ﬁ%: < ;;3; o 8y "sag- a5 L'f';. —~q 7 1% -
TAORI(ZET Y S 8.l I iT8) A a, ¥ o
F W3 R28 o Yaw 4 NN 282 88¢ a8y "!
(- (28!) A3 %4, A3A 38, ) 2 e[ T a
\  en c11, $£2 L Ce 4 (4 M T e, e
2 2 (5, b — —
2 + A of [ 1
ull (M) MG 5 10v LJ;" B B v, ! o - »‘-l—u-'ii F
[T 210 =) ] 5 (T — 2 oV | v . .-
- ) T e A ¢ Z:‘: 3}:’ 2 5iA [ | S -
. 3 " N 3 Y n —d :|, " '
G'8 ~ A £ Agh iifyy 49 i L4 i2]a2 &y, 2A HAI i3 i | —
“ 231 5" N s e Ohas KA ik L ulyd  L45 T iz] 32 N ———kih | “
) o ] /¥y ° 10 As ARG iC ":? ——— ,:,z _|__'4_.4_ 1] Ag L43 A A —"‘“'.‘—":2 Ay ! “
FAL ’3 gm 2’]{;7“ Ag 13[a% MK4le I MK41IG 10) As ,“_"4",‘ ) f‘ ~~‘Z,..‘_ m A4 L4| | _
BelLd e WR 3”%“ A H v . " ‘s MK4NG - ———pdhe  Addp
E ;‘,\x@_/ l—(‘m ~ 4 B0 e, ¥ -"Cm 3% 3”741 ’ ’~-35 Vhe —t
’ ' : o o i ih £t e e A .
" o sl Vs ot CRS ol it Sla.1) ———-—'cf?: s PR ——-7—,‘3’!'47'. | 98
ag (G L 28y oa. b wE_—e 17 i g (™ L—tdm L "
Nz T T 23 EEE a2 M | spe bl
FAS q B -k @M T est, e e[ T P LEEE I 8¢ #32 = E
_ 20 S to oy — o, M o, W M Moa s 1EE |
m@_/ Ny AR \ oy THE | 013, My - ar Ml e i
A1 56 MB/ 2 2 - o 6 A 1 : +——i—e
A7 (2~ N 4o §[OW 0 2 2 sov 4 oy | BT
£ N 7% Sh 5] d v 2 2 tov |
ALEeh i QJ‘“ A A i1\ Ao 2y sl oW 2 i
% TT ] h oy / ) ~ A 5 LT Lo
) N\ A3 2] Az A ' A 2o .
_—__ / A h 4 N / I A lae As L 7 Ay
—» /.33,2&&5/ N = M__Li""‘ iy w0 ully AT il T 1w ¢ i l
2 . p ) ey A3 A . £l
ae 5o My i ol Mene af)s MG gihs  MRaG ) A B o L4 ufhe L2 T 2l i
& a}l C%R_ :C :"%‘ 3 ,f:.“- ;3 AL LICIRA 1 :z ModiG ‘?‘) rre 2 :L ;‘ L2 |
R2 '[ l———@.‘ B d 3 AW 2 T A Srie B 1re PRI 1
AS 56!.17.&5! ) ¢ ’;‘“L')) R L_q(‘_';ﬁ,' y —q s Ll fg ; o= oked ;’_“ Lﬁ ; 2t weang ! —
FLC] ,‘:i Lo qs bol® Sdrr 54 g;’ e L) l‘A s 'a A wR ! i -
: prwlin== =S PE g I=o = = W=t W=
N ';.r- LEE ey %6 wa, ' el ¢ [nf- g R
@, o T 23y PEE 823 T .
1 C% , 035, ¥ e DEE '|)8>il») I— 1
N 1 CH, . 0
5] oV rov e5q, . 1= =2 "~'2.,~‘_4 .
o 40 2 - 1 0oV 57, k
C NED 2w i p Ndo? o[ 3 P 1 0oy
K e N b : o 2 : ol
N 5/«2]‘_‘1 [ o 12 2' g™ A ke Sl 510" ;
851! T ;? 7 \\A:g an Al ‘A'z AN ‘r.' 7| St P 3
. v A Z A | 2 A A 7
AL / lae LGB [T P¥4 Ay 12 2 AN A A 7
-— PR o Nz Al iy Le? ule Lee mp T Hay 2l 2l £ln; <
- [1] Sy LI 'A‘Z "M )'g ,2'5 T 5% N T > 2; Loé " .: 163 0 ’:‘s el Z Ay ) 12
676 q 1% AL 0 ME4nG b TR 4 _2C As (4] "
" e \_?.! qwr 3wk alad Ly 4 njhs i 2 s 0l
CEL(Cd) g ﬂ'i ,ég dms 3 g iCWR Ao 3
Q ‘e 4
[~ d 0o 14 233 IS &3“ [} 2 o LLY r
s 2 é% | gg v av ‘: “ﬂ) ) o ™ 2,1 [
B [\ !ﬁ mp, 2z ;95‘ 283 28y ¥ o ¥
WAL AL "2 p; 1 T8 > >> > > daY
E_::—— 1AS con 46 erar T8[9 '>>> 4
5 , Clo7, e s, T o e
N i) £IC0) | 04, 18 >
A cee . 1 102
bt N d - ~|53_ *C74_ Al
7 RASEL c 35'"}0 2.2 Z:Z I— |
PASE > @ BV V() | rue "
H (D7 a a3z 3 £>a z o BVs
” | X ' a95 > a > 8Y(r).
1 ‘ N N~ wEoR s R R R A W
- i ~ 7 ' —
A g lg @@%D \Q]-D& | S oaTe | aresovio sy | oant
ARAE MM M MD M NS Mo | \— el e T 1"
H “‘ . 4 T ST (e YT .'
! - TCB-! - e oot A
j g
" DATA LINK AND MEMOR
ORY BOARD
n | Ty
g 0 8 T - secuarr (D] 7762 |5
7 * ' 5 l ‘ i 3 ‘ [ L’-'} [ =T wase Pidi Sveml0 UL | CAAWNS NUNSSR ]
2 1
22




[
A A ) | 10 [ 9 8 | 7 ! v i 5 ! 4 I 3 I 2 | ! A
“ 1HiS ORAAING ANO THE DATA SHOWN THEAL INC BNC 00 NOT SCALS .
- +
S A CTANY 1S mind ASAATOAED +DATA  -DATA SERIAL DECODING OF «%\,—u oV
T T rufao‘w-nwv @ @ SHORT BT3/5TOP — o mﬁ
n'l"l'u?:"ﬂ“ '3'.2.'&'. Ton8 ORAWING 1§ RN 5%
PERMITID BY WANG O t'u‘»‘l“v:'l':‘um ”.n' E!BI I
:: T O4mAND *thkuﬁvk — VWV~ RI0 tOV
10 4
COAX LINE
G AMIT/ RCVR k1) . )
2100
Ll 5% p Ly 29d 2 ull
u SEOU\'\ 5“ CLET lﬁ % I 13 . [npe®
(s> oy e an e : Rty 2hs)
. s 2€ .
% (E4) Hic '.::, [ L ™ b—> LG4 (2C11)(2E2X387)
&
: asit +
[ T ST ] b
e apfd
R4E ) "eTATE'
F 2.2¢ 3 2 20 I.l'IF: 3 SP 1 I i WD ]
| —0 L6 2qp— (284) tol | 134
t*lzt("i"‘mi N e ) R4q 3 Rs2 5 L I Gl || e BrAD) l
¢ (02 (3 o 3 52 el g
" l l LINE LINK N g 9 2R l 2R lm'l 4 K2 8 ! <1y ME o eiliEaiGE" (222058 “ l
i LONTROL tov—g—tfo. e TR =) L AR 316(3h6 ) I 5‘_]_ | 2 by —Eirae)
— ], 2o 8 O— 5% cie €124 e g s TeSaican
. i 117 KQf 2 o L T SERIAL /PARALLEL U1 PELLP S 3104 10,4 i ;—-‘——7—0 zn)
I _\@——4 A P L R57 § CCNVERSIN INSTRCTION c0-57 T e T T ! RElf P e
98 3 ETA mle ; e I DECALER ) rfl tov tov ! T__;: R “i} 9‘8
T Tl I 1 © o . b Tk e “
" T{_Re¢ ’_‘;%}1 *5VR 10y SVR ’—-1'. : ‘ K (383) — - s’.“z:?‘/ !
2’1}-’“& 94 L5 “SERIAL” BUFFER 3) 2 INSTRUCTIGN T; : N 1 i
D 15157 S 52 IFFE _GECODER _ P (ik4 e |
An (924.;54 m/-—lw oLt 3 R il s
—o [ PIGO ) : v | 1 o _|Z__WT INST REG o’ —‘—4(/0 ;
oV e < & ] (2G3) I ; X *0 E <181 LIn2 . YIET ;../ 3,
) Gobr T_u q 0 4D 0, Iv EvTE
1O A oAl AmREQ Ol . A [ 4 7%l % SYeMD SR TN
B 13 oA wlzl | e 5 ’F_. FRF 3 Al 55 D, ( G S(E 2 4 s i~z =
. K PP { . GAG 35 1 3 B 5)15% 20 L A RST
" HhH T 9 KL (a4 % P = T
oWR lid s18 i BUFCK 3D 9 [r]lg T Er = (1£7)
A " il . D4 AUy %—;Mt(z IMELENN (5
tov L Ds b 521 '
3 BUFEN 2 . Do P /;;_—HSD 5('*,_) <SCECEN,
6 BUFEN 07 D 2 | 5
45@7 INST 518 [ a1, i !
BUFCK (201) 79 = e
o A
£p (}Bl)/ ‘l :_% 8 __.‘,_
I = _
—%— N /£ >%-5701F1 ) ( 4 Ry CREvIv 4
L@. ¢ i3l3ye SERIAL N N h yr—=0 S
w LL:’—(;A [+ '—)(3220";;' PARITY B > )
ACY <RCK 3| L3794 _ . . o e &YTE - :
(28Y) RC P CHECK/GEN FARITY HADDR G I‘_
L—cReK (2AT) e 1101 185
] f % 8|, 9280 X 3| s34 i» 0 3], L__ 14 &
\\_57 A b 0 ] 3 7 A (P
s o o 2 f -
ol N o N
6 (M)> ta -0 t“ ] \nl_.z_D 0_%al N
> LI F ! N N
K, > SMREG(3F8) ™ NS0 gope N & s
[Z 1 10
12 ? 125 \\Gi M 8 \ cjé——.n'g $%en " "
) a 1| N8 us ) s Swg P FEA 44 (ani ) i ] 8-5
% 1 - 1 04 1 5 *LADCNT®
12 p
SMK(2B7 ), sl F¥TOBKI _ > NG v AL
Vs e | (35) AsMRea(3E6)>— TR B 0 -
" £ 1 \ 0 N e sittutatets -1 SLAVE/MEMORY Al 3], &G 04 L "
B2(2Ft p—tan  le Ty B(2F1 ) >4 193 ! BUFEN(3610) . ADCRESS LA I I AR T )
as( zFl) o soy—Sle e oz G | L & 3SP(2FTY3E3) SENERATION 3 S IF I
18 ] SR 7} ' E— a1 P 73
B &Eh—y B 1N (1 : 1ssho!® b
(3 1] - I3
T, \ 4 — e ® 92! I b lene  fs
E(TE >—alk s e S ve (302) e wols i : Qlenr W N 2a0- o805
et MEMORY CONTROL M e A L'; """" ! .[ T
TIMING 1 L{ =M : Mk (281 ) s (2610) .
. B! 2N
R63 (2F1) K
= 2.2
7 " = +5VR " DATE APPROVED OV OATE I 7 1
m_ WANG) “=mms [rmir et
~ ML [T
Al g |o WATEEAL (Y — - urs (et
3 E SIE (D608 SMCNKATINONS" e
Ak - CATA LINK AND MEMORY BOARD
i P Funse 100 (L a3 serte , =
k] wr Kz SEE CHART D 7762 o}
mzx LI 3 hesa
[ ur 2 o CTTT T KT DRAWING MUMSER ne
1] | T
22 n 10 ! 9 8 ' 7 T ¥ ' 5 ' 4 3 2 1 22




a1

wll

w Ll

«9'8

1 | 10 | 9 | 8 | 7 | v | 5 | 4 | 3 ] 2 | | 21
N‘M‘.um”«oﬂ!mﬁ THERE 00 MOT SCAU “
ﬂ lw ‘m.lﬂ'ﬂ“l ”m.‘o'ﬂ‘!:lo LLE
JATA SHOWN 11
’ﬁ:"mn?:érﬁ 0 AR \ABONATON lNﬁ'T n MI_PMREQ  +5VR WAIT
fEsUiNIGmaiE @) L > B2 DA M
CUTIODY 0F Thi CoMPANY. 1T 8 ALTURNASL 3% +5VR R66
Usuy Thi DIWAND OF WANG LAaORATONIES, BUFEN(T ) 1l (206) 4K
G SUAVE STATUS ' = 5057 Re? () ST G
—FREGISTER (2E¢) W:JK Semne =
™ T2 2 (N mic
Pz (1) J;m_ LT S (Nymic m
7R
PIG z = 3 LI k% 7] —ymn “
- CPE (3B4)> b Orep Paso(3C2)-pex T L __J N R 2.2
wee (W, Ty ; R LT b L— g 2.2k e gt 4EYR -
i -3 J— Zho 132 zc]q ) . 10 ’
!p._®_, ( . HL0S L1t ™A 2l g Ry 2o 121 @ weND (361
) 5 274 _ —
:vu@____...f 23K S f "ZCI. o W loey” ZAP—)RMLD(‘_‘CQ)
F ) 15YR mREQ (2¢8) P8 Icr.LR
Y — kl
—~ e 7@ (a02) F
wee = (12, =
- N TP7 1344
. FLELET) ] — L= — _“___j &z “ ll
— c2) . k13 HLLE < .
‘ N 6 10 . B
VAR heass 2], Lz1%8 - PRIFG ) 2L ,Z.,-B 20l — T._%ym/\a__ . ]
vAls Y] WP ’ B EMwT =2 3 .
Ma@"/ poHl H Zi 1 A (3Ge ) ._”_zmjr e TEpEANY : VAR “ g 8
N TS 2y p—a e o 1S 0 f‘é B[ j:‘: i
El m&| [N ap =y s — Loo—0%
——i3e WP + —> ATMRER ( 1F11) s 28 2 L) g E
Pmo@—/ AL M 4y b2 W3 L__ oy & ST\ L5tA 128 A 126
3 M4 ple MR - i 55\e 5 , MP(162)
° 51B 2p - Zf.——)" 3ADRS 7@)—4 5 L'T)‘)Tl F_ﬁ’éZ(l’."l) 7 MP(162) 1 -—-{ym.”
PMI@—/ '?Y | 11%9 O sl (1F11) . 3 4 R,) %
= s 12 R (3F1) g >cE pomees - ) Ben.
- rar(F)~ \ i n 0 Lio7 ~ (28%) i L
; i = s B T T o
FM}@-/ &78 . 3_". - RE Yy tov LT Y2¢a)(1819)
ELL 2 telQ ¢ 2.2 Q o 8 4l
(e \Z, : ggg wht_mm s RHLD i ) SRR [t u?n ow
= 18 ) ) ¢ 2 2 e \
—»] PALs(E)—" Aol 20 pl—HAR =47 g ti3 A0l
-— @) Y 1S - _é.%__ 1900 ,‘_:a‘ >b1z6 (2511) e 4:1133 DI
WX ‘i 2B 3 P— 29¢ . ™3 2 e it u? > 7% ) LU 2, o 4 2y
Al 1 — PG ( p—AA— 45VR Nt KASO ~ KASY Al mee. CMA8EEMM 4 ! sy (1
an A arplt B % R4S ? o = v
S (51) aany  —am kel o T —
‘ ! <
- £ % W (1F 10) |__. 9 ___ vovr [ 20105 i:' 5
| 2D qu n > RASEL (0AI0) E o ZVZCS o) ';: OO Py -
; (14 - {Fa
$e2(33) A ’('T!”EL { e e 7 571(2F8) R 3P0
dm 8 2ons e v«zT ’ N l @-55
RHLD (3F2 )>— 5% tov o
C . ~
e o - 575( 383 )> CDLEI
c
lod n A3 (169 {£)®
o L0 nfs—] 3 () AM(2¢9)> (b0 e
Fea(ep—Yor T wE 8.5"
gl 141} 2N\3 5 .
] | -
! 3y _A®| _ 4
E'JY: M] tov MW (Zbi) Q|"_
"
=7
- O [ LTI L o7 (2011 X2esX(37)(203) 11
B =7 : -~
23 @ PLG4 (2F2)— ) B
| gt wem (153 ) ( 3 2.2K
— _I _:.%;_ vw— t5VR
q PU1L
e2(2F1) ; TR 8Ty 3 4 o (2E2)
.’% ) 11(510., aCE 1 TER
— ; INST (201 Y—1 T6(2Fa)—2 A i st 1l CPE(%610)
- RS c4q s el SR L SR JOTY
| 33°K 0022 uf ‘%% < 2R = MFECDT)
13VR —v—y m 4 B " DATE | APPROVED 81 | OATE "
- i e e o> B S TV B 11
A 3 0 i L 5 e (L] LI -
3 .:' SRCK(2C6 ))_& Ry Li MATERIAL NOOELMO.  .g 4 NEG ENGR A
g & |y ——L'C 9601 SUE WIS SACITKATIONS DATA LINK AND M
3 5; @ D) ® @ w < INSTRUCTION ERROR - K AND MEMORY EOARD
RASEL — 29K ! —RECOVERY FINISH 100 1L 43 RO1ID
! " RVWR FIRDY T ayq 22K | gz ws™ | seecurT (D] 7762 5
" T T it 1] o Wire FI1T SUENT | WTL | ORAwee Mumsen "y r_
10 9 I 8 | 7 T * 1 5 1 4 | 3 2 1 2 2




ull

wll

w b

«9'8

11"

212

iy

11402°2]
Y, >

| o

_ .-.u:.—

© 0000000

0000
ity
207

XXX

©o0coo

00000000

=911 0)
pooey 2

000 00000000
0}
Q
cookf) [Feooo0059) oooaoooo”@ xxxxxxxa-< g

Toiiv ﬂ 1y
Ze8) ) 0 Q
00000DOCO

)
Q
00000000 © 00 0 0 00 o
C-9i1v g [T o)
Cvo 987 Q
00000000 @

!

0000000000

T

eo
oo
oo
oo

00r& o0

0038 oo
00 9% g0

C131
B °°
:— o0 oo
o

o

o0
%00
o0
o0

9000000
0000000

9000000

E § )

5 W\ g
o
= 2|0
~
gl ||| 8]
El.lal8| & | S -
HREG 2R
o|mi= W..
3l || e Lo
" Zz
x -|
. =z | - |5
5 = o (3
°Z < < |2
=|= R EERE
2 a o g
Elz| (B " o|E
EIZ| |E
- i
E Gl
TE e
< o
[ee] ™
S Hcaglz
mm uumlﬁ
I
- |z 2 :..f
g it

earaTongs e
- (o -
MATERUL

FINISH

| s— N
—]\4
” C—i
0000000000 S ©00000O0 oﬂw «
° S
. °  eweIrT) ) e
—1:
~ 000000 0 o - 0000000000 g5 w2 0000000
xR e B 10 8 I —
©0 0000000 ° ”
ﬂa.ﬁ-“ Q - 000000.00'0 9000000 ” “
”° rlv . 0000000000 u . % ”.
666606600 ° o /-
. “EE IR C et <
229 2000 0000000000 00000000
BHU :
- 0000000000 000 900. ~ —
e nnﬂ_ $
0ooocoo0o00000 Y ©00000O0CO »
o
J ° 90000000 0“0 0000
)
m ° o °
§ . . T % —
o ""0” "" 0000000000 (-] 00000003 00000000 00000000
- T 3 I Eown ] HE e ] b ] n
e """"N ¢ «00000000C00 ... «000000O0O L4 . ©oo0oco0o000C ® 00000000 4
° %
o oo ® o s . —l>
2008 ucul ° o °
- ....GDQG. OOOOODO 0000000 QOOOQQC 900000000 00000000 .
RE (B LR Q R bR o ol .
” . ..0000000 0000000 . 9000”00 «©0000000 . 00000000 «+ 00000000 ‘
8 -] m oooMo 1 €
. e s o [l m ace ey
©000000 0000000 0000030000 ©o0000000 3 o D”AJ
l- RE E o £ Qﬂuuw =
4 e © 0000 v «9000O0O0O0 «0000000000 - 5'0‘.0.9 0000000
- ° ° ° svoemed =
° “‘-V“ o0
° . o, i . a.iHu. a3
000.0000 00000000 e - 000000 -+ 0000000 0000000 °
u ”“"“M— L - o
# 0905500000 .90.00‘00. “ - 0000000 .lN_ —.>0-—j “ . % ngz‘g n
o ° g ° e eces . ' CH ~
o L4
. . . Lo "% onpEmei f—
.00.000 90000000 - 0000000 “~tf~.ﬂ.°°°v° 0000000 0000000
q5l anl Lo 1 HE ¢ oml U.%H..U dE L Wl AEL Twnl
o ) oo - 0000000 «©0000000 . ©0c0000 » ©00OO0OOCOO . -
° ° ®o o" a‘cE.ﬂ.u -
- s . PR -
L F) ° =
n..oanoo 'oooooeoo - 0c0o0co00000 0000000 oooooeo w 0000000 m
H 2 ~
.0
.‘0 ° ° ° " 00 °
° o T WT o Loge P ©
0000000 0000000 - 0000000 ODOGOOD 0000000 0000000 m_
- -~ - - - - o
° ° ° 6o © . R —
. . . g —
] o ST ° O .0 oI —
- 0000000 '..90000 '00000009 °°°°°°° co00co0O ™ 00000000 ” —
g s s 3 ? =
(L] . .c.cB o..: econ ° ° ..ox.ﬁg m
o ®113 oo ° ° —
| 00000000 'awooooo conooono ° 0000000 0000000 ° n"uuuu"n ﬂ o
dE L On 18 s E HHH_ AE Tan] AE | e ] e =!
e 60000000 v .ooouooo v 0000000 Yy :-°c000000 - ©oooocoo ° MMNN"MNN i >
o 1o S . . e o % °©
Mom . e3eseee”  *232328233 . 833333333 . 238sisss
ol o) Iuves Iyvds 3yvg!
N N Hﬂu : Quu I T S, . .
o - o ° ° ©0000000 co0coo0000o000 00000000
Iy 5 o
gl ahh o ° ’ . sseasses
X 5 o 24~ 2922 s
. ot SR CICL) o ococococooo
N 3018 1N3NOINGI eeceocoo o
0 oo oo o —
£3zf3ssaEs B
pHut
G
bt L H
= | 73833832z
= |320,37%033 -
gSgoz.9d —_
s
R
u..wumm{.uwn S 133KHS 375
By . 7
sIyiiziils gt roan i
(]
) T - T w T Y T O T <
i /! i | A \
nN - — co = = = =
N ) — . -hdo p— e~ ™~
= < = s (- -] — — o~
® - . o . @




wCl

wll

qo—
p—

13

«G'8

8.5"

l]"

17"

22"

P>
n | 10 9 | 8 ' 7 | v I 5 \ 3 L 2 \ !
00 NOT CALL
VN‘“A’!N MO "‘l nn-mn ".‘...D
l";‘. i B‘Q'::‘ﬂ’nl:ﬂ i TA o
ALON WAY WUT 86 MADE PUSLIC WITHOUT
THE WAITTEN CONSENT OF W, LABORATOR
118 InC 10 FOR ¥ REASON THIS ORAWING IS
G E Nl e
'DEMAND OF WANG unnnom& J‘ CONN, 1 CONN, 2 CONN.3 oMM, 8 G
G T.C.LOCATION TYPE | W.L. PRRT O TYPE | 1C.LOCATION [ SPARES [mEmMONICS ] cookn oV — . ] ~
0V — (— tov AB — }—PAIY PRO —| — FA2 AT \
ll':l.GZBI-Z‘l.-"'“‘. MK311G-N3| SEE CHART U502 L13 ! BNC-DATA 1 269 m @@ @@ @Q -
Laljo .18, 7%,16,17 S 2 DIAG il wc-oma— 2] *5VR VR mis— () (D) - v e (8)(2)
gt el omges ECAS 381 y
13-115 ? oy — — — ST
- -5VR — - svR - L e
| T Ta5ies 3707025 ;«us;at ::';? 2 r_r;; ?:;1 6 Ol I OO i—7)0%) i
IENIES 74302 | 3760171 15 1ARE - RIS TNC+DATA—| 3 i - (0)(%) - L tov (o,0a)
74832 L3 2 MBaY G . @O @O ] =/ /:/
TR0, a1 T Tatsiel | 376-023 L5e ! ”‘2""‘7 ;’”" 8] s () (D) |- w5 — () |- O RV}
e 8 M E1 I
15 7425 3760012 !
F i 0z | \e-0Id TaLs5t | L ! MPE 3F1 b (O paiz—| (£)() |- #re 00} F
1,3 3308 | 375153 Tens | LS4 ! ::zov ;i: mee ~()(7) f-1pL A (’3() Lt W (7). -
[ ) 14904 76-0n12 e
~ MR | 3FN P12 (2)18)f-#10 6 q@(y |- a5 0 PO NAOR -1
] A
I 75107 | $16-0145 mMic 361 ~\( . ,
- - - Ay ] - : L O
_ o, i385 | 6671 miD 36! e () D) - A (; Fh4 i, 1imEe -
- PO PAT- PATT 1EN R J— —— e
A 43 156-5¢27 ] - — ! — ,
15 522 e = (L) 710) |-me s — (L @ rw, ~ —] L o
133 745115 176-0270 — N —
i MUGNSA | 316-0248 COMPONENT TYPE WL PART 1 PIREQ | 367 w2 — ()11) |3 iz — (D () -y sl
JI CONN, 5 PIN 654-197 EoR 261 _\(_ ,(_\ -
E e PYYFIToI B TP TN D! ING3T2A , 3V 180 -2129 1O 611 M — ('j, ‘Z) — " RS — @@ — FAG | (A 0r) E
TR — P gl - L5
126,87, 31.78,76, 12, . . P [ D4 waa—(p (1) = [ :
a5 MLEA | 376-015% R10 AW, € T0-1092 T2 ] O R O(’-‘ A8 e |
138,5%,74.09 74532 | 3%6-0211 s PT3 ol QO) s | (R (R) F-m | ~ov ik (i D) e
140 1513 | 216-0255 53-66, 5840, 2.2K, YW, 107, 130-2022 ~ oA | i
D 749500 | Mh-0228 (&) (,4:.3 RASEL A3 2y — 61'9 — 412y PA} — @@ —PA3 MtD— Ig) — 10V tov—{l 5 ‘{_5/ Ay B
7] 157,51 741500 | 376-0207 RD/WR 348 R
152 4510 | 276-02:3 P5 3K, VaW, I, 210-4033 RoT A7
) 74511 | 37% -3237 7,40 10X, Taw, 107, 310- 4010
XS 14125 | 276-D3.4 R8,C5, 69 | BR,k5h 130-1069 TR 3E)
2ol 7408 | 376-0200 RQ,51,€7 1K, 74, 10% 370-110 TNC+TATA | 269 < -
- 5] 142128 | 376-0293 £11,47,48 2900, 'V, 3% 0-/040 A G4
Ln 332 | 116-02C2 R62 1500, /aW, 10% 10-201% WR N
f2,49,52 1000, IW, 5% 332-2011 ZRD i
R 200, AW, 5% 3 -028
_ 17E,13 741504 | 376-01€0 RI4-1q S8, 14w, 0% 320-15e Doz 3E1 |
K3 TALS10 | 3%6-0201 [Pz 301 07 +377 OF 37
31 7415373 | 376-0310 Re6r67 4K, W, 10%, 303047 P EES 210=209+3 7:‘: 2|3a =
132,25 7415374 | 376-0286 €1-8,20-38 3755 31 210 209 (4. !
%442, %84, | I, 50V %0130 £50 3 1-49.0-¢g O
Y ds00__|3C! { 776za| 7762 377 0345:M |
c L83 7415299 | 376-0303 CN-27,594143) Hoo 3| <
84 1415 245] 316-0285 s om.sov 200-1966 S
186-88,103,106 7415158 37¢-0293 ?2”14"5 133, N
181 145161 376-0278 53‘52'75,14 Wf, 35V, (T) 00 - 4000
= N EAE — s (5)(5) nov CA-21,29,41-43,45
) 1005F, loOV 00-1144 8 47,88,50,5),6372.25-83 -
- _ ' _ - 44 {0022uf, S0V, MicA | 300~ 5012 ¢ w 89-93, 115- 133,135 145 =
) 745151 ‘.:7?—03-6 % 200l 500V 0020 zov'r)- r___,\__._..‘
n‘Ol. 745280 | 376~ 0246 42,160,151 ZI05F, 500V 06-1270 +5YR Q@@ I . § § I +5VR
‘;°‘, 7‘:5’;’“ 3;'/"’0'5’ ) 22¢f 0-1022 C‘]:;'l +| 152+ "y J. c145.
- .L:. 1;’3 oo C28,53,74.35 | 2.2 %V, (T) 004027 'iovcﬁr 'z?;'/’cq— e .om;-[- -~
B : 1302 | 376008 (19,138 | 290,f, 500V 0-10 i : l { a2V B
- T C196-143,1<2| 15uf,20v, CT) - 4022 ‘ 1% J_
LEBANAE oo |1g-10m2 A JIuF 15VT) 30 -4z : st
1 TN TIT-mng
(:‘ :; 0 ol -5vR(C, (% -5VR £ ey
211389y | 221 -4 2]
p— -
5 P T 7¢ 2C8 [0 [REF 155
LI EV AT (T R TRV X T (S YY) 1-1‘3\1 0-1-8) L DATE | APPROVIO 87 | DATE
Ry : 2] 98 : ( OWNERLbsbs |20 6/ [ tnGE ‘G [443)8
] . v R SR USA
=3, Bkl ol ol Hsd ————-)..,....a . =
Alg FRESE, Jensls s - TC8-1 A
7 P 335 33'5 353 P aﬁ”\ LTINS, naTony CATA LINK AND MEMORY BOARD
T g fioe 2or2IWER(4e o )
$ oD ISR sha|5 06|32
' o429 l25al2he |2 98 118 43 wetle c
I R 41 WP . | SEower (D) 7762 |3
FEESE S NS NS S PR I ) wine fiit svans | ure | ouwweroses | nv |
| T [
n 10 9 T 8 T 7 T ) 5 3 2 1
[

wCl

“Ll

8.5"

I] "




International .
Representatives United States
:;g:';::‘: Alabama Florida lowa Southfield Syossett South Carolina
Bahrain Birmingham Cpral Gables Ankeny Minnesota Syracuse Charleston
Bolivia Mobile :mI'leah Kansas Eden Prairie Tonawanda Columbia
Alaska ollywood Overland Park Minneapolis North Caroli Tennessee
g?;:r ana Anchorage chkspnville Wichita Mississippi Charlotte na Chattgnooga
Canary Islands Juneau gl::;n;:jo :_("?t".‘::‘y Jackson Greenshoro 'l;r:aomx;:l;
Chile :;:::n?: Sarasota L:::I:'a ea Missouri Raleigh Nashville
Colombia Tucson Tampa Bat R" Creve Coeur Ohio Texas
Costa Rica G aton Houge St. Louis Akron Austin
Cyprus California eorgia Metairie Cincinnati 0
Denmark Anaheim Atlanta Maine gobt:ska Cleveland Ela’l)las
Dominican Republic Burlingame Savannah Portland maha Independence Houasstgn
Ecuador Culver City Hawaii Maryland Nevada Toledo San Antonio
Egypt Emeryville Honolulu Baltimore Las Vegas Worthington Utah
£ Salvador Fountain Valley  Maui Bethesda New Hampshire  Oklahoma S t: Lake Cit
Finland Fresno Idaho Gaithersburg Manchester Oklahoma City o 'Y
Ghana Los Angeles Boise Rockville New Jersey Tulsa Nev?/port News
876000 g:ﬁ'g?;;gm Wiinoi Massachusetts  Bloomfield Oregon Norfolk
uam nois Boston Cliftor ;
Guatemala San Francisco Arlington Heights  Byrlington Ediso: E’i?t?::d Richmond
iti Santa Clara Chicago insi Rosslyn
:Blt'd Vontora e 9 Chelmstord Mountainside Salem Springfield
| 0:\ ‘:’fﬂs c o °kb°2 . Lawrence Toms River Pennsylvania Washington
Ice lan c olorado b al " F'('do Littleton New Mexico Allentown Richland
ndia . nglewood ark Ridge Lowell Albuquerque Erie Seattle
Indonesia Connecticut gggk lslar:d Methuen Santa Fe Harrisburg Spokane
Ireland New Haven emon! Tewksbury New York Philadelphia Wisconsin
Israel Stamford Springfield Worcester Albany Pittsburgh Appleton
:""Y c Wethersfield Indiana Michigan Jericho State College Brookfield
}°'Y oast District of Fort Wayne Grand Rapids Lake Success Wayne Green Bay
J"":“ Columbia Indianapolis Kalamazoo New York City Rhode Island Madison
K‘;:‘y:" - Washington South Bend Lansing Rochester Providence Wauwatosa
Korea
Kuwait
Lebanon. . .
Liberia International Offices
Malaysia '
Malta Australia Victoria, B.C. Japan Malmo
Mexico Wang Computer Pty., Ltd.  Winnipeg, Manitoba Wang Computer Ltd. Switzerland
Morocco gqell)alde. g‘g China Tokyn Wang A.G.
New Guinea risbane, Qlid. Netherlands Zurich
Nicaragua Canberra, AC.T g;‘;? Industrial Co., Ltd. . o Nederland B.V. Basel
Nigeria erth, W.A, 1Jsselstein Bern
Norway go;th M;lls)wrne, Vic 3 1\{Vpng Laboratories, Ltd.  Groningen Geneva
Paraguay ydney, aipei Lausanne
Peru Austria France mv:gzg:::::m Ltd St. Gallen
Philippines Wang Gesellschaft, m.b.H. Wang France S.ARL. Auckland ' Wang Trading A.G.
Portugal Vienna Paris . 2u
Qatar Belai Bordeaux Christchurch 9
Saudi Arabia ogium s Lill Wellington West Germany
Wang Europe, S.A. e Wang Deutschland
Scotland Brussels Lyon Panama GmbH g
Senegal Erpe-Mere Marseilles Wang de Panama Frra.:\k furt
gou.th Africa Canada Nantes (CPEC) S.A. Berlin
S:)ii':nka Wang Canada Ltd. :"'ee Panama City Cologne
Sud Burlington, Ontario ouen Puerto Rico Disseldorf
T:sr::nia Burnaby, B.C. Strasbourg Wang Computadoras, Inc. Essen
Thailand Calgary, Alberta Great Britain Hato Rey Freiburg
Turkey Don Mills, Ontario Wang (U.K.) Ltd. Singa Hamburg
United Arab Emirates Edmonton, Alberta Richmond Wﬂ?l pg on ter (Pte) Ltd Hannover
Uruguay Halifax, Nova Scotia Birmingham Sin ag o?em puter ) Kassel
Venezuela Hamilton, Ontario London 9ap Mannheim
Zimbabwe Montreal, Quebec Manchester Sweden Munich
Ottawa, Ontario Hong Kong Wang Skandinaviska AB Nurnberg
Quebec City, Quebec Wang Pacific Ltd. Stockholm Saarbriicken
Toronto, Ontario Hong Kong Gothenburg Stuttgart

( WANG )

ONE INDUSTRIAL AVENUE, LOWELL, MASSACHUSETTS 01881, TEL. (617) 4569-5000, TWX 710 343.6769, TELEX 94-7421

PRINTED IN U.S.A.






