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PREFACE

This document is a compilation of Word Processing Newsletters (WPNL's) 72,
72.1, 72.2, and 72.3. WPNL 72 serves as a base document containing all
updated information originally issued through WPNL's 72.1, 72.2, and 72.3.
The purpose of this document is to provide the Wang-trained Customer Engineer
(CE) with preliminary installation and setup information for the OIS 125/130.

Second Edition (October 1984)

This reprint of WPNL 729-0658 is identified by a new converted document number
(741-0658) and obsoletes the following: 729-0658, 729-0658-1, 729-0658-2, and
729-0658-3. The material in this document may only be used for the purpose
stated in the Preface. Updates and/or changes to this document will be issued
as Publications Update Bulletins (PUB's) or subsequent editions.

This document is the property of Wang Laboratories, Inc. All information
contained herein is considered company proprietary, and its use is restricted
solely for the purpose of assisting the Wang-trained CE in servicing this Wang
product. Reproduction of all or any part of this document is prohibited
without the prior consent of Wang Laboratories, Inc.

C)Copyright WANG Labs., Inc. 1984

ii




- I

WORD

 PROCES-

- SING

NEWS-

LETTER
NO.72




CUSTOMER ENGINEERING

o WORD PROCESSING NEWSLETTER  NO. 72

CONFORM/EXECUTE

INFORMATION ONLY

NECESSARY FOR INSTALLATION |

OFFICE INFORMATION SYSTEM 130

MAY 15, 1979

0IS 130

PRELIMINARY INSTALLATION INFORMATION

This Newsletter contains the following information:

SECTION I.

‘ SECTION II.

SECTION III.

SECTION IV.

APPENDICES.

General information, installation,
configuration, inspection, checkout,
etc, concerning the OIS 125/130.

How to upgrade to OIS 130.

Installation of disk operating
system software - including a
glossary of terms and representative

CRT representations.

General theory of operation for t’-
Master Memory PCB - 210-7511-2A :a
differences between the old (7347)

and new (7547) printer memory boards.

A. Memory PCB Schematics
B. Bill of Material
C. Engineering Change Notices

D. Block Diagram For The New Memory Boards

INC.

‘ LABORATORIES,
U U ANG ONE INDUSTRIAL AVENUE. LOWELL, MASSACHUSETTS 01851. TEL. (617) 851-4111, TWX 710 343.6769. TELEX 947421

Printed in U.S.A.
13-909
11-76-4C




SECTION
I
GENERAL

INFOR-
MATION




SECTION I - GENERAL INFORMATICON

1.1 GENERAL SYSTEM DESCRIPTION

Tne OIS 130 consists of a single master. (similar to the system 30
Master); however the OIS 130 has the option of having one or two HAWK disk
drives and one or two floppy drives. The OIS 130 has a maximum of 14#%
channels (workstations, printers, OCR, typesetter, Image printer...etc.).
The physical size of the OIS 130 is the same as the system 30 except for
the option of having two disk drives. Standard software features include
a Mathematic Support Package, System Security, and Sort; therefore making

the OIS capable of meeting all types of business requirements.

The OIS 130 has a greater off line storage capacity, more on-line
memory and is operated as a disk operating system with data base. The OIS
130 is not only a word processing system but also has a basic programming

capacity. Additionally the OIS 130 possesses the ability of high speed
document transfers between disks.

1.2 OPERATING SYSTEM

Each disk platter has its own identity in the form of a volume name.
e.g., The HAWK has two platters, one fixed and one removable. The fixed
platter has a certain volume name (up to 3 characters) and the removable

platter has another volume name (up to 8 characters). The floppy diskette
also have their own volume name.

The system can have a maximum of 53 different libraries with each

library having a maximum of 9999 document numbers.

Therefore, if two system document identities are compared, they would
appear as shown below:

System 30 ——————3» 0001A = document #.
System 130 3 DILIP:DOCUMENT.A.00.01

AV N

Volume Node Library Document #

~ % - Channel one is temporarily reserved for system debug station.




1.3 COPY/DELETE DOCUMENTS

System 30 Each document to be copied or deleted must be

individually selected.

NOTE
System 30 possesses "Batch Filing"; therefore, delete is
permitted.
System 130 To copy or delete a complete volume (many

libraries), either a complete library (many

documents) or a single document may be selected.

1.4 TYPICAL MODEL NUMBERS

CONFIGURATION(S) MODEL NUMBERS

Master CPU OIS 130 ..eeveveeecesss 6530

Serial Workstation ...eceeececssss 5526A or 5536-2 (32K Memory PCB)#

Printers or BLACK BOX ¢ceveeesesss 6581
5531-2 , (16K Memory PCB)
5521
6581w
6581WC

1.5 BASIC OIS 130 SYSTEM CONFIGURATION

The basic system consists of one Master CPU with one or two floppy

disk drives (refer to page 3-3) and one or two HAWK disk drives along with

workstations and printers.

1.6 SYSTEM PHYSICAL CHARACTERISTICS AND OPERATING SPECIFICATIONS

A. MASTER CPU WITH ONE OR TWO FLOPPY DRIVES

Height CRCEUREC R I U N IR N A A RN B ) 12000" (30050“])
Depth 0000 e cscrs e 21.“" (5”.363“’)

#Horizontal Scroll, Math-Pack, and sort are standard



Height viviieninninnnenennnnnns .

Depth +ivviieeennnnn.. ceseen e
width ............ ® o0 00000000000
Weight ..ivitiiiinniennnnnnennns

Fuse Size ‘vvvvviiiennennnnnnnn.
Power 10 Meg.vivveeneenrnnnnnnnn
Power Master and Diskette.......
Diskette Capacity sveveeeveesoon
Operating Environment ..........

20% to 80% relative humidity
Recommended Relative Humidity ..

B. WORKSTATION (5526A and 5536-2)

Height 9 00r00 000000 00000000000
Depth '000;0.00000000.c-'ooooooo
width @00 cs0000c0s00000000000000

Welght coviienneeeeeennenneeenns
Displéy S1Z€ cevirriecnennnennns
Display Character Size ++.Height

Width
Display Capacity .eeeeeveveeonn.
Display Controls ...eeveeeeee...
Keyboard cuiveeeeeeceveneocenenns

4 cursor control keys

21 special operations keys

Fuse Size DAL ALAL B AL I R I I I I R A R S Ry

C. PRINTERS

12.00" (30.5cm)
21.4" (54.36cm)
15.96" (40.54cm)
T72.5 1bs (43.9g)
slo-blo - 3A, 115VAC
1.5A, 230VAC
310 Watts/1050 BTU
250 watts (max)/850 BTU
300,000 Characters
50%F to 90°F (10°C to 32°)

35% to 65%

13.5" (34.3cm)
20.5" (52cm)
19.75"(50.2cm)

54 1b (24.5 kg)

12" (30.5 cm) diagonal

0.16" (041 cm)

0.09" (0.23 cm)

24 lines, 80 characters/line
Contrast and brightness

Standard typewriter keys

Slo - Blo
34, 115VAC,
1.54, 230VAC

All printers used on the OIS 130 are standard devices; however, a 7547
PCB (16K memory) is required for operation on the OIS 130. Refer to
‘ the individual manual for the printer being used on the System.




1.7 INCOMING INSPECTION

For the basic incoming inspection procedure refer to the System 30
Maintenance Manual 03-0034-P1 pages 2-2 through half of page 2-7.

1.8 SYSTEM CHECKOUT

Use the procedures contained in the 928 Field Level Maintenance Guide
#3 (03-0075) for basic system checkout. The FLMG covers all units used in
the OIS 130 System.

1.9 CABLE CONNECT [ONS

If the system only has one disk drive (Hawk), then only one regular
disk cable (Part #220-0108-3 or 4) is r.eeded. One end of the cable has
finger boards and the other end has a winchester connector with terminator.
Plug the winchester connector to the back of the disk drive on the
winchester I/0 board (located at the rear of the HAWK DRIVE) and connect the

finger boards to the rear of the master CPU.

If the system has two disk drives (Hawk), then two disk cables (Part
No.'s 220-0187-1 and 220-0226) are required. One cable has finger boards at
one end and the other end has a winchester connector without terminator.

The second cable has a winchester connector at each end (one end without

terminator and the other end with a terminator).
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1.10 SYSTEM CONFIGURATION

Master CPU .....ccvevvvvnennnneess UBK of Memory minimum

. Workstation ...eeeeeviveeeerensnnes 32K of Memory minimum

Archiving W/S .....civvveeivenan..  UBK of Memory minimum

Printers «voeeveeeieviieenennneess 16K of Memory minimum

Disk Drive (Hawk) .+e¢e¢cveveve.e.. One or two Disk Drives

A. SYSTEM WITH ONE DISK DRIVE
Power Requirement at the CPU site:

a. One 20-Amp dedicated line with one duplex plug (with
Master CPU table).

b. One 20-Amp dedicated line with two duplex plugs (without
Master CPU table).

| System Configuration, single drive:

‘ PART #220-0108-3
OR

DATA LINK CABLE 220-0108-4

MASTER N,
CPU —=
DISK
D” (REAR VIEW) DRIVE #1
——L. (REAR VIEW)
CS =z ) | R
WORKSTATION
POWER CABLE
FIGURE A

SYSTEM CONFIGURATION -~ SINGLE HAWK DRIVE




B. SYSTEM WITH TWO DRIVES:
Power Requirement at the CPU site:

One 20-Amp dedicated line with two duplex plugs (with/or
without Master CPU table).

System Configuration, two drives:

DATA LINK CABLE

220-0226 220-0187-1

MASTER N\,
CPU

(REAR VIEW)

DISK
DRIVE {2
(REAR VIEW)
R

&

WORKSTATION

FIGURE B
SYSTEM CONFIGURATION - DUAL HAWK DRIVES




GENERAL DESCRIPTION OF THE OIS 125

The OIS 125 system is the smallest of the Office Information systems.
It consists of a 48K memory, an 8080 Master Microprocessor, 32K memory
workstations, and a 5 MByte sealed system disk drive. It has the option
of an additional 5 MByte Disk Drive (Also known as Archive Drive on OIS
systems), however there is a maximum of only one optinal 5 MByte Disk
Drive per system. The OIS system 125 can have a maximum of 14 peri-
pherals (any combination of printers or workstations.) The Disk Drives
are not connected to the I/0 ports of the 0IS Master and therefore do not

use a port which could be used for a potential peripheral.
The optional disk drive has two volumes each with a 2.5 MByte
capacity. One 2.5 MByte is a fixed disk and the other is a 2.5M Byte

remcvable disk cartridge which is also used as the archiving disk.

The system disk drive (non-removable) also has two volumes each with
a 2.5M Byte capacity.

The P.C. Boards used in the OIS 125 Master CPU are the same as those
used in the 0IS 130 Master CPU.

The number and function of these boards is as follows:

210-7511=-2A Master Memory 48K

210-7202A CPU

210=T214=2A Datalink

210-7203 Disk Controller

210-7206 P.S. Regulator

220-0108-3/-4 Disk Cable Assembly -- for one disk drive
220-0226 Disk Cable Assembly -- for two disk drives
220-0187-1 Disk Cable Assembly -- for two disk drives

The basic configuration of the OIS 125 is the same as the OIS 130
system.

1-7




POTENTIAL PROBLEM AREA

When using the Archiving Workstation on OIS 125/130, if more than
42 documents are archived to the diskette, the archive diskette will
not function properly.

RESOLUTION FOR POTENTIAL PROBLEM AREA

By using the special utility, select "File ZAP" program and "ZAP"
the file name as follows:

WPSCRT.OBJECT (File Name)
EXECUTE

Go to Sector 64, Byte A1l
Change Byte A1 from F6 to FC & "ZAP"

If the archive diskette has already been damaged, take it to a WPS

System 20, 25 or 30 and recover the document using normal WPS document
recovery procedures.

1-8
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SECTION II - UPGRADING TO AN OIS 130

2.1 UPGRADING THE W.P. 30 TO AN OIS 30 (WITH ONE DISK DRIVE)

A. MASTER:

a. Upgrade Data Link Board 7214-1A to 7214-2A or order a new
7214-2A. (Refer to Appendix C, ECN's 10312 and 10901).

b. Increase the memory capacity by replacing Memory Board 7201A
(16K) with 7511-2A (48K).

c. On the CPU Board, set switches as follows:
Switches 1 - 6 (OFF)
Switch 7 ON for systems with BASIC Compiler
OFF for systems without BASIC Compiler to prohibit

loading BASIC COMPILER Option

Switch 8 ON for OIS 130
OFF for OIS 125

B. WORKSTATION:

a. Replace either the 16K Memory Board (7226A) or the 24K Memory
Board (7236A) with a 32K Memory Board (7236-1A).

b. Upgrade the Data Link Board to Device Type #5 as follows:

WORKSTATION HARDWARE SETTINGS - FOR DIFFERENT DEVICE TYPES

Different Device Type on W/S (5526 or 5526A Model #'s).

Device type #1 (A1l W.P. 20, 25, 30 NO OIS Systems).

L33-3 connect to +5V thru pullup resistor.
L33-6 connect to +O0V.

L33-10 connect to +0V.

L33-13 connect to +0V.

(This is typical W/S with no horizontal scroll.)

2-1




WORKSTATION HARDWARE SWITCH SETTINGS - CONT'D

Device type #2 (all W.P. 20, 25, 30 NO OIS Systems).

L33-3 connect to +0V.
L33-6 connect to +5V thru pullup resistor.
L33-10 connect to +0V.
L33-13 connect to +0V.

(This is typical W/S with horizontal scroll.)

Device type #5 (ONLY FOR OIS SYSTEMS).

L33-3 connect to +5V thru pullup resistor.
L33-6 connect to +OV.

L33-10 connect to +5V thru pullup resistor.
L33-13 connect to +0V.

This is typical 32K W/S with horizontal scroll.
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C. PRINTER

Replace the T347A Memory Board (12K) with a T54TA (16K) Memory
Board.

D.  INSTALLATION/PRELIMINARY CHECKS

Install the upgrade system in the same manner as a W.P. System
30. (The cable connections are as shown in Figure A)

NOTE:
Only energize the unit being checked i.e.,
If checking the voltage on the CPU, only
energize the CPU.

a. Energizing each unit in turn, check the voltage of the

following: (Refer to Field Level Maintenance Guide No. No. 3,
03-0075 and the below listed pages)

Pageit Unit
2-3 to 2-6 MASTER CPU

3-20 to 3-22 WORKSTATIONS
4-3, 4-5 & 4-7  PRINTERS

b. Engergize the complete system and perform the necessary
diagnostics. (Use Diagnostic Disk 702-0008B Rev. E13.2, for
system checkout)

NOTE

REV. E13.2 will check a 32K Workstation, a UBK Master, and a
16K Printer.
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2.2 HOW TO UPGRADE A W.P. 30 TO AN OIS 130 WITH TWO DRIVES

. Follow the procedures for upgrading and installation with one
drive. (The cable connections are as shown in Figure B)

A. WINCHESTER I/0 BOARD - SWITCH NO. 1

a. First Drive, Winchester I/0 Board-Switch #1. Configure
as follows:

NOTE:

Location of switch is in accordance with Figure D.

ON|S1|OFF

51 X

4bix

3 X

21 X FIRST DRIVE
X |1 SWITCH #1.

b. Dual Drive, Winchester I/0 Board-Switch #1. Configure as
follows:

NOTE:

Location of switch is in accordance
with Figure D.

OFF

SECOND DRIVE
X SWITCH 1.




WINCHESTER I/0 BOARD

0 0
ofs|Q ofs]9
N|l|f N|1l{F
. 5 5
m INDICATES SWITCH POSITION ‘3’ 4
3
2 2
- - 1 1
o E) J o
(o] (o]
FIRST DRIVE SECOND DRIVE
o f: OJ o CONFIGURATION  CONFIGURATION
(o] (o]
(o] [o]

B —
I

FIGURE D. REAR I/0 BOARD - (S1 LOCATION)
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3.1

SECTION III - INSTALLATION OF DISK OPERATING SYSTEM SOFTWARE

INTRODUCTION

The complete installation of a functioning Disk Operating System
on a WANG 100 Series Word Processing System is carried out in
three steps:

+ Initialization of a System Disk
. Configuration of the System
. Installation of Software Packages

The initialization step involves the formatting (and possible
surface analysis of the system disk), the initialization of the
DOS catalog on the disk, and the copying of master and slave
software onto the disk. The configuration operation involves the
specification of the hardware configuration of the particular
systenm.

The operating system itself is distributed on a single floppy
diskette called a "STARTER" system. This is a regular DOS system
disk with the special "System Generation" package included. This
disk may be IPLed directly and used to generate system disks on
any type disk on any 100 Series Model hardware. It may also be
used to configure or reconfigure a system disk, to update
operating system software on an existing system disk.

Once a system disk has been generated and configured using the
"STARTER" diskette, it may itself be IPLed. This newly-generated

system contains only the bare DOS software: Menus and Control
Functions.

Each software package is distributed on a separate floppy file

diskette, the volume name of which corresponds with the order
number (part number) for that particular package.




3.2 GLOSSARY OF TERMS

Listed below are terms that will be found throughout the
installation procedure. A brief description of each and an
explanation of the type of information required is given.

A. VOLUME NAME - A volume is an independent physical storage
unit such as a diskette or disk cartridge. The Volume Néme
is assigned to the disk when it is installed to provide the
user with a means of identifying that specific disk. Once a
diskette or disk cartridge has been assigned a Volume Name,
it can be mounted in any available disk drive and accessed
by name without reference to the disk unit itself.

B. DISK TYPE DRIVE ADDRESS DESCRIPTION
Floppy 02 Second floppy drive
Hawk-5 o4 Fixed disk (5 Meg.)
Hawk-2 06 Fixed disk (2.5 Meg)

c. PASSWORD: A password may be assigned to a disk when it is
initialized. When a password has been assigned to a disk,
it must be known from then on if the disk is to be
re-initialized. There is a way, however, of obtaining the
password through a utility called Password Displayer.

D. VAU. (Volume Allocation Unit): The sectors per VAU
parameter specifies the number of sectors which are to be
allocated to a file at a time. This is usually specified as
8 for Floppy diskettes and Hawk disk cartridges. However,
this may vary depending on the system application. If the
VAU is 8, then the files on the system will contain blocks
of 8 sectors and there is the possibility that some sectors
in the file will not be used.




E.

CONFIGURING THE SYSTEM: The parameters which comprise the
system configuration are:

Number of disk drives attached to a system (of each type).
Number of devices attached to system.

Number of devices which are experimental.

Size of Master Memory.

Master Debugging Level.

Number of Disk Units

This is actually broken down into two fields as shown by 1
and 2 below:

1) Number of Floppy Drives

NOTE
The drive which is plugged into the System's
slot on the Master CPU is drive address 01 and
the drive plugged into the Archive Slot on the
Master CPU is drive address 02.

This is a one-digit number which tells the number of
floppy drives supported by the master. It may be 0, 1
or 2. If there is one drive, it must be at drive

address 01. If there are two they must be at addresses
01 and 02.

NOTE
System 130 will only have one floppy drive.




2) Number of Hawk Units

This is restricted to a one-digit number which tells

the number of Hawk drives which are supporf.ed by the .
master. It may be O through 2. Note that each Hawk

Disk Unit contains two Hawk Drives (fixed and

removable). The following table gives the implicit

drive addresses for each setting of this parameter:

Drive Unit Drive Addresses Comment
0 No Drive N/A
O4=Fixed Disk of Drive #1
1 o4, 84 8l4=Removable Disk of Drive #1
Ud=Fixed Disk of Drive #2
2 o4, 84, 08, 88 88=Removable Disk of Drive #2
NOTE

The 0IS System 130 can have one or two disk drive
units. e.g., If the system has only one disk drive
unit then the number of the HAWK Unit is 1. If

the system has two disk drive units the number of ‘
the HAWK Unit is 2.

c, Number of Devices

Number of Devices is restricted to a two-digit decimal
number which indicates the number of slaves which is
supported by the system. It may take on a value of 1 to
14, The unit numbers of the supported slaves must be 1
to N or 2 to N+1 (where N is the value entered)
depending on the setting of the Debug Level parameter.

d. Number of Experimental Devices

Number of Experimental Devices is restricted to a
two-digit number which must be between 0 and the Number
of Devices selected in para. (c.) above.




Regardless of the total number of Devices, (Experimental
and Non-experimental), the Experimental Devices will
always occupy the highest numbered channels (PORTS).

EXAMPLE: Number of Devices in para. (c.) Value = 14

The number of Experimental Devices is specified by N
slaves (where N is the value entered). For example, if
N = 5, then channels 10-14 will be considered

Experimental Devices as opposed to all the remaining (9)
Devices.

Experimental mode means two things:

1) The slave is not IPL'ed automatically when it goes
into the parity state or has an unrecoverable
data-link error; it is only IPL'ed when the
software running in it requests a TERMINATE
operation or when it is powered-on.

‘ 2) The slave is IPLed by loading the file name "DOS
STARTnn" (where nn is the unit numper of the slave)
if that file exists on the system disk. If the
file does not exist, the slave is loaded in the
Same way as non-experimental slaves. This "DOS
STARTnn" file is used for W.P. default Workstation
option. See NOTE.

NOTE: If the W.P. default Workstation option is to be used,
the Workstation must be connected to one of the

experimental channels as described above.




e. Size of Master Memory

This field is a two-digit hexadecimal number which

specifies the number of pages of master memory which are
to be used by the master software. It must be within
the range of 50-FF.

e.g. UBK - CO (for OIS -125/130)

f. Master Debug Level

This is a one-digit number which may take on the value
0, 1 or 2. It indicates the residency and disposition

of the master debugger. The three allowable settings
have the following meaning:

0 = The master debugger is not kept resident while the
operating system is running. The master memory
which is normally occupied by it, is used for

system buffers and control blocks.

1 = The master debugger is kept resident and may be
started at any time by either a hardware interrupt
or by striking the EXECUTE key on the "Master
Debugger Workstation".

2 = The master debugger is kept resident and is'started
upon IPL of the master before the operating.system
itself gets dontrol. After the system is given
control from the debugger, the debugger may be
restarted at any time as above.

Whenever the debug state is set to 1 or 2, the master software
assumes that the slave attached to data-link channel 1 is a
workstation of some kind and is to be dedicated to the debugger.
Thus, the operating system treats channel 1 as if it does not
exist.




F.  INSTALL SOFTWARE PACKAGES

. Unlike the previous operations, software-package installation is
not performed with the STARTER system. It is done under control
of the system on which the package is being installed. Each
software package is distributed on a separate floppy diskette.
The diskette contains all files and control information needed to
install the package on a system disk.




G, QUEUE CONTROL:

Found in the Control Functions Menu, is the printer device number

the print request is being sent to.

H.  SLAVE CONTROL:

Found on the Control Functions Menu, refers to the state of
activity of all the slaves on each channel of the Master c.p.U.,
such as "RUNNING", "POWER OFF" or "IDLE".

I. DISK CONTROL:

Found on the Control Functions Menu, refers to the state of
activity of all the drives attached to master CPU such as "IN
USE", "MOUNTED, NOT IN USE" or "UNLABELLED VOLUME".

J. MESSAGE CONTROL:

Found on the Control Functions Menu, you can send or receive
message to or from any W/S on the system.

K. BATCH PROCESSING:
Found on the Control Functions Menu.(Not available at present time)
L. INSTALL SOFTWARE PACKAGE:

Found on the Control Functions Menu; allows the user to install

the different software packages.




. NOTE

THE FOLLOWING REPRESENTATIVE TWENTY CRT
SCREENS OF INFORMATION ARE DIVIDED INTO
THE FOLLOWING CATEGORIES

o SCREENS 1 THROUGH 9 INITIALIZING THE SYSTEM DISK

0 SCREENS 9A THROUGH 13A CONFIGURING THE SYSTEM

o SCREENS 14 THROUGH 20 INSTALLING THE SOFTWARE PACKAGE
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3.3

CRT SCREEN REPRESENTATIONS - SOFTWARE LOADING

SYSTEM 130

A. DISK INTIALIZATION

Insert the STARTER diskette into archive drive (Floppy
Drive) with the Utility Load Transfer Switch (ULTS) located
on the front of the MCPU in the Floppy (UP) position. Press
the RED reset button. The following menu will appear on the
Workstation (screen 1).

NOTE:

DO NOT follow the Prompts on the illustrated CRT screen
displays. During the execution of the procedures, the operator
is directed to press certain keys. This PROMPT, however, is also
on the screen presentation. The operator must, therefore, fill
in the screen with the requested information or select the
appropriate item and only perform the PROMPTS outside the CRT
screens.

Release 3.3 System "STARTER"

WANG 928
Disk Operating System

INITIAL PROGRAM LOAD PROCEDURE
Enter Date: mm/dd/yy

Enter time: hh:mm

PRESS EXECUTE OR CANCEL

SCREEN 1

(Ignore Prompts on CRT screen)
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3.3

CRT _SCREEN REPRESENTATIONS - SOFTWARE LOADING

SYSTEM 130

A. DISK INTIALIZATION

Insert the STARTER diskette into archive drive (Floppy
Drive) with the Utility Load Transfer Switch (ULTS) located
on the front of the MCPU in the Floppy (UP) position. Press
the RED reset button. The following menu will appear on the
Workstation (screen 1).

NOTE:

DO NOT follow the Prompts on the illustrated CRT screen
displays. During the execution of the procedures, the operator
is directed to press certain keys. This PROMPT, however, is also
on the screen presentation. The operator must, therefore, fill
in the screen with the requested information or select the
appropriate item and only perform the PROMPTS outside the CRT
seoreens.

Release 3.3 System "STARTER"

WANG 928
Disk Operating System

INITIAL PROGRAM LOAD PROCEDURE

Enter Date: mm/dd/yy

Enter time: hh:mm

PRESS EXECUTE OR CANCEL

SCREEN 1
(Ignore Prompts on CRT screen)




Enter DATE and TIME

To start the procedure press the EXECUTE key. To terminate the
procedure press the CANCEL key.

If the EXECUTE key is pressed, the screen will appear as follows
(Screen 2):.

NOTE
Refer to Screen 2.
o The definition of "Unit U" is as follows:
This particular Workstation is connected
to Channel 4, i.e., if it was connected to
Channel 3 it would reflect Unit 3 on Screen 2.

o The definition of "Type 501" is as follows:
The 5 stands for device number 5 and the number
01 stands for the telecommunications option. If
there was no telecommunications option the number
would be reflected as 500; therefore "Type 500".

12/03/179 Wang Distributed System 10:57:XX
Unit 4 DISK OPERATING SYSTEM TYPE 501
Release 3.3 System is "STARTER"

Press EXECUTE to
Select Indicated Choice

_+ System Generation __ Control Functions

SCREEN 2
(Ignore PROMPTS on CRT screen)

Select the System Generation and press the EXECUTE key. The
screen will appear as follows (Screen 3):
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Office Information System-System Generation
SYSGEN FUNCTION SELECTION

Select Function and Disk Type
Press EXECUTE or CANCEL

- Initialize System Disk Hawk-5
Update System software Hawk-2
Configure System

SCREEN 3
(Ignore PROMPTS on CRT screen)

Select "Initialize System Disk"; press RETURN key and you will

notice that the cursor moves to the right. Select the appropriate
disk drive with the space bar.

‘ ' NOTE

Select Hawk=5 for 0IS 130
Select Hawk-2 for OIS 125

Select Hawk-5 by moving the cursor to the "Hawk-5" selection
point by use of the space bar.

After making the proper selection, press the EXECUTE key.

Screen 4 or Screen UA will appear.
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Office Information Systems-System Generation
INITIALIZE SYSTEM DISK

Fill in All Fields
Press EXECUTE or CANCEL

Initialize Hawk-5 Disk on Drive OU
Formatting is Required.

New Volume Name:

New Password:

New Sectors Per Value:

SCREEN 4
(Ignore PROMPTS on CRT screen)

Fill in the appropriate information:

e.g. Add "VOL1" to "New Volume Name
Add new Password (lower case "voli")
Add desired VAU to "New Sectors Per VAU"

(Recommended Sectors per VAU is "8" for HAWK Drives

Press the RETURN key after each insertion.

Press the EXECUTE key and screen 5 will appear. (Ignore screens

4A and UB)

Office Information Systems-System Generation
INITIALIZE SYSTEM DISK

Press EXECUTE to continue
or CANCEL for previous menu

VOLUME XX on Drive O4

PASSWORD Required

SCREEN 4A
(Ignore screen PROMPTS)
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If operator does not know the PASSWORD, then by the use of
Password Displayer Utility, the Password can be obtained.

WANG's manufacturing and shipping department uses VOLUME NAME
upper case (VOL1) and PASSWORD lower case (voll) when
initializing all system disks prior to shipment.

Press EXECUTE key after entering PASSWORD.

Screen will appear as follows:

Office Information System-System Generation
INITIALIZE SYSTEM DISK

Fill in all fields

Press EXECUTE or CANCEL

Initialize Hawk-5 Disk on Drive 04

Disk has Volume Name: XX
Initialization Operation

Format and Initialize ¢
Reinitialize

New Volume Name:
New Password:

New Sectors Per VAU:_

SCREEN 4B
(Ignore screen PROMPTS)




Select Format and Initialize
Press RETURN key

Fill in the appropriate information:
e.g. Add "VOL1" to "New Volume Name
Add new Password (lower case "vol1")

Add desired VAU to "New Sector Per VAU"
(Recommended Sectors Per VAU is "8" for HAWK Drives)

Press EXECUTE key

Screen 5 will appear, proceed as follows:

Office Information System-System Generation
INITIALIZE SYSTEM DISK

Press EXECUTE to
#ERBEGIN INITIALIZATION®###

Initialize Hawk-5 Disk on Drive Od
Formatting is Required.

New Volume Name: XX
New Sectors Per VAD: 8

SCREEN 5
(Ignore PROMPTS on CRT screen)

Press EXECUTE key

The screen now changes to the following (Screen 6):




Office Information System-System Generation
INITIALIZE SYSTEM DISK

INITIALIZATON IN PROGRESS
(Formatting)

Initlalize Hawk-5 Disk on Drive OU
Formatting is Required.

New Volume Name: XX

New Sectors Per VAU: 8

SCREEN 6

During the Initialization period the screen presentation could
change indicating the following problem:

Disk Contains Bad Sector(s)
Press EXECUTE to continue

One or more sectors could have a soft error or a Hard (damaged
surface) error. When executed the system will flag bad
sector(s), but will not effect normal operations.

NOTE

In Screen 7 the "initializing Catalog" appears replacing
"Formatting" (Screen 6) in approximately 3 minutes and
then the "Installing Master" and "Installing Device Soft-
ware" will appear in approximately 1 1/2 minutes.

The screen changes to Screen 8:




Office Information System- System Generation
INITIALIZE SYSTEM DISK

INITIALIZATON IN PROGRESS
(Initializing Catalog) e.... Installing Master.
«veees (Installing Device Software)

Initialize Hawk-5 Disk on Drive O4
Formatting is Required.

New Volume Name: XX

New Sectors Per VAU:_ 8

SCREEN 7

The following screen appears (Screen 8):

Office Information System-System Generation
INITIALIZE SYSTEM DISK

INITIALIZATON COMPLETE

Please press CANCEL

Initialize Hawk-5 Disk on Drive 04
Formatting is Required.

New Volume Name: XX

New Sectors Per Value: 8

SCREEN 8
(Ignore screen PROMPTS)
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Press CANCEL key.

The screen presents the following (Screen 9):

Office Information System-System Generation
SYSTEM FUNCTION SELECTION

Select function and Disk Type
Press EXECUTE or CANCEL

. Initialize System Disk Hawk-5

__ Update System software Hawk-2
__ Configure System

SCREEN 9
(Ignore screen PROMPTS)

B.  SYSTEM CONFIGURATION

Select "Configure System" by using the Space Bar.
Press the RETURN key and by using the space bar, select "Hawk-5".
Press the EXECUTE key.

Office Information System-System Generation
CONFIGURE SYSTEM

Press EXECUTE to Continue or

CANCEL for Previous Menu

Volume " XX " on Drive O4

Password Required

SCREEN 9A
(Ignore screen PROMPTS)

Enter Password
(Use same PASSWORD which was entered during Initialization)

Press EXECUTE key.
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The screen will appear as follows (Screen 10):

Office Information System-System Generation
CONFIGURE SYSTEM

Modify Configuration
Press EXECUTE or CANCEL

Configure Hawk-5 Disk on Drive O4 Software Release 3.3

Disk has Volume Name: XX Last IPLed on: 00/00/00
Floppy Drives: 1 Devices (Dec.):14
Hawk Units : 2 Experimental Devices (Dec.) :14

Memory Pages (HEX): CO
Debug Level: O

SCREEN 10 (Ignore screen PROMPTS)

NOTE
Change the presented screen as necessary
to reflect the configuration of the system
being used.

Press the EXECUTE key and the screen will change as follows
(Screen 11):

Office Information System-System Generation
CONFIGURE SYSTEM

Press EXECUTE to
ERAYRITE TO DISK¥*##%

Configure Hawk-5 Disk on Drive OU Software Release 3.3

Disk has Volume Name: XX Last IPLed on: 00/00/00
Floppy Drives: 1 Devices (Dec.): 4
Hawk Units : 2 Experimental Devices (Dec.) : U

Memory Pages (Hex): CO
Debug Level: 0

SCREEN 11 (Ignore screen PROMPTS)
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Press the EXECUTE key-Screen will change to (Screen 12):

Office Information System-System Generation
CONFIGURE SYSTEM

New configuration written to disk
Please Press CANCEL

Configure Hawk-5 on Disk OU Software Release 3.3
Disk has Volume Name: XX Last IPLed on: 00/00/00
Floppy Drives: 1 Devices (Dec.): 0k

Hawk Units: 1 Experimental Devices (Dec): Ol
Memory Pages (Hex): CO

Debug Level: 0

SCREEN 12
(Ignore screen PROMPTS)

Press the CANCEL key-Screen will appear as (Screen 13):

Office Information System-System Generation
SYSGEN FUNCTION SELECTION

Select Function and Disk type
Press EXECUTE or CANCEL

. Initialize System Disk __ Hawk-5

___ Update System software ___ Hawk-2
__ Configure System

SCREEN 13
(Ignore screen PROMPTS)
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At this point in time the System Disk Initialization and

Configuration of the system is complete. Remove the STARTER
diskette from the floppy drive.

Put the Utility Load Transfer Switch (ULTS) located on the front of
the MCPU to the DOWN position and press the red RESET button. The
CRT will display the data required as illustrated in Screen 13A.

RELEASE 3.3 SYSTEM XX XX

Office Information System
DISK OPERATING SYSTEM
INITIAL PROGRAM LOAD PROCEDURE

Enter Date:_mm/dd/yy
Enter Time: hh:mm

SCREEN 13A

C. SOFTWARE LOADING

The following procedures are used to install the software into the
System 130.

After the Screen 13A data has been entered and the EXECUTE key is

pressed, the screen will appear as follows (Screen 14):
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12/03/179 Office Information System 11:45:28
' Unit 4 DISK OPERATING SYSTEM TYPE 501
Release 3.3 System is " XX "

Press EXECUTE to
Select Indicated Choice

____ Control Functions

SCREEN 14

Press the EXECUTE key and the screen will be as follows (Screen 15):

12/03/79 Office Information System 11:50:28
Unit U4 DISK OPERATING SYSTEM TYPE 501
Release 3.3 System is " XX"

‘ Press EXECUTE to

Select Indicated Choice

Control Functions: __ Queue Control
__ Device Control
__ Disk Control
___ Message Control

__ Start Batch Processing

__ Install Software Package

SCREEN 15 (Ignore screen PROMPTS)

Select "Install Software Package" by using the space bar or by
I pressing the "I" key.




Press the EXECUTE key and the screen will change to the following
(Screen 16):

Office Information System
INSTALL SOFTWARE PACKAGE

Specify Package ID and Destination
Press EXECUTE or CANCEL

Package ID:SP

Destination Volume: XX

SCREEN 16
(Ignore PROMPTS on CRT screen)

Press the EXECUTE key and the screen will change to the following
(Screen 17):

NOTE:  READ ALL REMAINING INSTRUCTIONS PRIOR TO LOADING ALL
SOFTWARE DISKETTES

Office Information System
INSTALL SOFTWARE PACKAGE

Mount Disk in Drive 01
Press EXECUTE when drive is Ready.

Package ID: SP

Destination Volume: XX

SCREEN 17
(Ignore PROMPTS on CRT screen)




CAUTION

‘ The sequence of floppy diskette usage must be followed as
indicated to prevent any congruency between the "Word
Processing" and the "Word Processing Utility" diskette.
Under NO circumstances shall the Word Processing Utility
diskette be installed before the Word Processing diskette.

Mbunt the Word Processing Diskette into the Floppy Drive

Press the EXECUTE key and the screen will change to Screen 18:

DISKETTE SEQUENCE TABLE

This diskette sequence of loading/usage shall be as follows:

1.
2.
3.
u.

5.
6.

7.
o 3

Word Processing

*Word Processing Utility
#Peripherals
Supervisory Utility
Volume Utility

File Utility

Basic

Demonstration

*WP UTILITY and PERIPHERALS will not appear on the DOS menu.

NOTE

All Systems may not have the same number of diskettes as
listed in the Sequence Table, however, with a lesser
number, the sequence of usage must still be maintained.




Office Information Systems
INSTALL SOFTWARE PACKAGE

SPO0OL4025--Mounted in Drive 01
Press EXECUTE to run

Package ID: SPOO4025
Destination Volume: XX

SCREEN 18 (Ignore PROMPTS on screen)

Press the EXECUTE key and Screen 19 will appear.

' Office Information System
INSTALL SOFTWARE PACKAGE

Installation in Progress

Package ID: SP0O0Y4025
Destination Volume: XX

SCREEN 19

In a minute or two, the screen will change to that as shown on
Screen 19A.
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Office Information System
INSTALL SOFTWARE PACKAGE

‘ Press EXECUTE to run again
or CANCEL to terminate
Package ID: SP004025

Destination Volume XX

SCREEN 19A
(Ignore screen PROMPT)

Press EXECUTE key-(CRT display returns to Screen 16)

After returning to Screen 16, fill in the requested information and
proceed to Screen 17. The only time the installation sequence of
‘ software diskettes can be performed is at (Screen 17). Remove the
Word Processing Diskette and install the next diskette in sequence
as indicated by the Diskette Sequence Table.
Repeat this process covering all steps and screens given after
Screen 16 until all disks have been processed. Software ID's will

be displayed on screens 18, 19 and 19A as each Diskette is loaded.

After processing the final disk at Screen 19A, press the CANCEL key
and 19B will appear.
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~ Office Information System
INSTALL SOFTWARE PACKAGE

To Dismount Installation Disk
Remove Disk from Drive 01 then
Press EXECUTE

Package ID: XX

Destination Volume XX

SCREEN 19B
(Ignore screen PROMPT)

Press EXECUTE key
Screen 15 will appear
Press CANCEL key

The main (DOS) menu will appear as follows (Screen 20).

DATE Office Information System TIME

Unit 4 DISK OPERATING SYSTEM TYPE 501
Release #3.3 System is XX

Word Processing ___ Control Functions

Supervisory Utilities
File Utilities

Volume Ytilities
Basic

Demonstration

SCREEN 20

REFER TO WPNL 76 AND 76.1 FOR OPERATION OF THE (D0OS) MENU
UTILITIES
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SECTION IV - GENERAL THEORY OF OPERATION

4.1 MASTER MEMORY/210-7511-2A

4.1.1 GENERAL DESCRIPTION:

The Master Memory PCB contains U8K of RAM and 3K of PROM memory.
There is a provision for an additional 1K of PROM Memory and also for
12K of RAM memory. The 48K of RAM memory is divided into three banks
of 16K. Both RAM and PROM memories are bank selectable. The
addressing of RAM memory is controlled by the Priority Function

Decoder by the sharing of the following three functions (listed in
order of priority):

e DMA (Direct Memory Access)
e 8080 (Microprocessor Addressing)
e REFRESH (A periodic recharge of RAM memory)

The master memory board includes the following:

e 8080 READ/WRITE decoder

e Memory data access buffers and registers with associated
enabling clocks and FIFO control.

FIFO Control is a logic timing arrangement for internal DMA,
bidirectional, 256-byte data transfers between the system disk, master
memory, and slave memory write. The 256 byte FIFO (RAM) memory is an
intermediate temporary storage area in the master data-link board

during data transfers. FIFO control furnishes the address control and

I/0 buffer clocks for FIFO when storing and accessing the 256 bytes of
data being transferred.




4.1.2 8080 ADDRESS BUS - PROM

The 8080 address bits (AO-A11) are used to access PROM
memory. Single 1K PROM chips are presently being used in L101, L100,
and L99 locations. The total storage capacity of the PROMs is 3K X
8-bit bytes and each PROM is 1K X 8 bit bytes. Each PROM address

requires 10 address bits (Ao through A9). Ao and A,, address

1
bits are used for bank decoding. L77 is used for PROM Bank selection

(L107 is Bank 0, L100 is Bank 1, L99 is Bank 2). Address bits A10
and A11 are connected to the A and B input respectively of the L77

decoder. The C and D inputs of L77 are tied together and controlled
by the DRENABL®* signal. This signal is decoded at L8U4-3. The inputs
to this NAND gate are PROMSEL and O1A%*, and both signals will produce
a low at L84-3. LBH-3 is tied back to L77-12 and 13. The PROMs
contain the start-up BOOTSTRAP program required to bring the Word
Processing System to its READY state.

4.1.3 8080A ADDRESS BUS - RAM

The access to the master RAM memory, using the 8080 address bus,
is enabled when the PRIORITY FUNCTION DECODER output from L75-8 is low
to the 8080. This signal is applied to Pin 2 of L4, L21, L39, L57 and
02%, REF signal is applied to Pin 14 of L4, L21, L39, L57 (L4, L21,
L39, L57 are 4 line-to-1 line selections/multi-plexers). When Pin 2
and Pin 14 of these chips are low, this selects the low order address
bits AO-A6 and latches the RAM chips. When Pin 2 is low and pin
14 is high, this selects the high-order address bits A7-A13 and
also latches at the RAM chips. A total of fourteen address lines can
access 16K bytes of data with parity from any one of the three
selected banks. The decoder for selecting one of the three RAM memory
banks is located in the 8080/DMA address-multiplexer-logic (L38, L37,
L33, L32, L31)




4.1.4 8080/DMA ADDRESS MULTIPLEXER

One quadruple, 2 line-to-1 line, multiplexer (L38) is used to select
the desired RAM memory bank and enable the selected bank for a READ or
WRITE. The multiplexed high-address bits for the 8080 bus (A12, A13, A4,
A15) and DMA bus (A12M, A13M, A14M, A15D) are selected by signal 8080/DMA.
When the selected signal is low, the outputs represent the A inputs. And
when it is high, the outputs represent the B inputs. The outputs of L38
are connected to L37 A-inputs. The L37 B-inputs are tied high with the
pull-up resistor. By the use of U4-bit binary full address with fast carry
(L37) and decoder (L33), the system is enabled to select one of the three
RAM or PROM banks. The READ/WRITE (WR*) command for RAM memory is applied
to all banks simultaneously from the 4 line-to-1 line multiplexer L50-T7.

. The READ/WRITE signal from L50-7 is decoded from the DMA disk signal (RGA)
and the 8080 signal MEMWO*. If the output at L50-7 is low, a WRITE is
selected and READ operation is selected if a high is present.

4.1.5 PRIORITY FUNCTION DECODER

The priority of the DMA, 8080 and REFRESH functions for accessing RAM
memory are as stated. For 8080 functions, the READ/WRITE decoder will be
pertinent to this discussion. An explanation of the decoder follows:

A dual, D-type triggered F/F (L108) latches either the DMA or the
REFRESH requests by resetting the previously preset F/Fs, making either
output active low. An asynchronous DMA request (at L88-pins 1 and 2)
requires inputs *SLTO (Master Select) and *SRR (Disk Read Request). The
request is latched on the trailing edge of the input signal. A REF signal
also clocks its request on the trailing edge. These requests, once set,
will remain set until processed and reset. The request is synchronized by
a *PHASE 2 clock at the input of D-type F/F (L94) with an override reset of
a permanently wired preset gate. The output of L9Y4 is active low for
either DMA or REFP for the duration of ¥PHASE 2. At the input of L93 (8
line-to-3 line priority decodér), the 8080 function from the 8080 R/W
decoder L106-6 joins the DMA and REF inputs at pin 6 for priority selection
at outputs A0 and A1 (outputs are active low).




The selected priority function is then clocked into L75 latch at
PHASE 1A-time which is 58.5 ns after PHASE 2 goes active. The output
pins 5 and 9 are select bits used by L38 and L50 for address and R/W
multiplexing as well as for function-decode outputs at L86. The dual
2 line-to-4 line decoder L86 receives inputs from L75 which are

decoded into (two outputs) active low control signals which provide
the following:

° DMA--The output at L86-7 increments the 256-byte DMA address
counter L36, and LB6-9 output clocks the data read into the

4-bit, D-type, 3-state registers L6T, L104 and L105 onto the
DMA out bus.

If the decode is a DMA write, buffers L79 and L67 are
enabled for data in from the UMA bus. Three gates LU9, L52
and L79 are logically arranged tu control the DMA data in
and out. Parity is checked in thec data link for all bytes
to and from master memory. The DMA out of L86-7 is used to
reset the original DMA request which is a preset.

° 8080 READ/WRITE DECODER - A15 and SLTO* are NAND gated to
access above 32K in master. The 8080 R/W decoder utilizes
address bit A15, SLTO* and the READ or WRITE status byte .o
initiate a R/W function. The address bit A15 or SLTO* must
be low for accessing master memory. A WRITE status word
will gate a low output from L9-6 to L92-2. When L92 is
clocked by PHASE 2 and SYNC from gate L106-8, a rese’ of tne
WRITE F/F produces an active low at L92-5 for a perioc of
585 ns, gating a low output at L106-6. This low is the 8080
write request at L93-6. The same procedure for an 87"0 read
occurs when a READ status byte and address bit A15 or SLTO*
enable an active low at gate L90-8. The 8080 R/W request is
inverted twice to generate RDMY at L76-U4. RDMY* (READ
MEMORY) is active low # forces the 8080 into a busy YAIT)
state to insure that the accessed data fv-n memory .. stable
on the data bus. An 8080 R/W function a‘ the dual cutput of
L75-8 of the priority function ‘¢: - 2r enables the 8080




S ]

address multiplexers L4, L21, L39 and L57. The output at
L6-6 resets the 8080 R/W request and also presents a
positive-going delayed-clock through L83 to L69-3. L69-6 is
set low inhibiting PHASE 1A from resetting the 8080 function
until the next SYNC pulse and PHASE 1A pulse are coincident
at gate L8U-6 clearing the inhibit. This is a cycle steal
to guarantee the access of good data. A preset of L69 F/F
#2 is used to inhibit a parity check of PROM data in the
Master CPU during start-up and reset. A low signal from
L84-3 to LU9-5 sets PROM. PROM is also cleared bQ'the same
clear gate that clears F/F #1.

° REFRESH--The REF request is always present when there is no
DMA or 8080 activity and processed indentical to the DMA.
REF is lowest on the priority list. REF at the output of
L88-11 enables all four drivers for all RAM banks to allow
the same row in each bank to be refreshed simultaneously
during each CE. This method provides all 128 rows of each
bank to be refreshed a minimum of every 1.2 ms. Maximum
time allotted for REF is épproxemately 2 ms. The L75-6 REF
signal gates the row address onto the address bus from
multiplexers L2 and L19. Signal REF from L86-5 resets the
REF request F/F.

4.1.6 DMA ADDRESS BUS

The 8080 address bus is split into 8 HIGH-ORDER and 8 LOW-ORDER
bits for all DMA addressing functions. DMA addressing is multiplexed
for controlling 1-BYTE and 256-BYTE transfers. The scheme for DMA
addressing of MASTER MEMORY is identical to the 8080. Fourteen
address bits (AOm-A13m) are used for accessing the same number of
addresses and A12m-A1i4m and A15D for bank selection. the DMA high-
order and low-order byte address bits are routed to the data link for
addressing the slave units. The DMA addressing of master memory for a
WRITE command will require a c. transfer from the disk controller
whereas a READ of master memory would be a data transfer to the disk
controller. The DMA low-order address bus is multiplexed for 1-byte

and 256-byte transfers using L1 and L18. The output bits (AOm-A7m)
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are routed to the 7214-2 data link board. If the select is 1-byte,
the actual low-order address goes to data link. If the select is
256-byte, the low-order address output tothe data link is all zeroes.
L36 and L5Y4 are binary counters that are not presettable but are
cleared by signal OB/C* prior to any 256-byte transfers. The counters
are incremented during each DMA priority decode providing sequential

256-byte low-order addresses to memory for each R/W command. High-

order address bits (CA7, ABM-A13M) are routed from the master CPU to

permit 16K addressing. Each byte of data is addressed to-or-from
memory while under DMA control of the PRIORITY FUNCTION DECODER.

4.1.7 ROW REFRESH CIRCUITS

A REF signal from L107-11 is sent to L3 and L20 every fifteenth
count of O1A; providing a clock for latching the refresh request into
L108-11. When the DMA or 8080 request is not present, then the
refresh request is processed. Two 4-bit binary counters L3 and L20,
are clocked by the REF pulse for 128 counts and this process continues
to repeat the count incrementing the 128 row addresses and recharging
each row approximately every 1.2 ms. The low address count REFO-

REFG is multiplexed at L7, L21, L39 and L57, and presented at the
RAM chips. These new 16K X 1 RAM chips require only low-order address
bits for the refresh process.

4.2 PRINTER MEMORY/210-T547

The printer memory board 7547 has a memory capacity of 32K
divided into two 16K banks. At present only 16K (bottom bank only) is
used. The printe, is a slave and must have a memory unit that can be
accessed by its own processor (8080) and the master processor via the
DMA (Processor Communication Channel). The logic for accessing

printer memory is almost the same as the old 12K printer memory board
(7347).
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The 16Kx9 Bit Printer Memory Board (75U7) is used in all new Word
Processing 100 Series products. This board is capable of 32Kx9 bit maximum
memory (75U47-1).

| NOTE:

The 16Kx9 Bit Printer Memory Board functions in the old
word processing products (e.g., WP10, WP20, WP30, etc.)
but the old 12K memory board (7347) does not function
in the new WP 100 series, because of the software.

Both boards are pin to pin compatible, facillitating installation.

The following chart presents the main differences between the old 12K
memory (7347) board and the new 16K memory (7547) board.

12K Memory Board (7347) 16K Memory Board (7547)
1. Uses 4K RAM chips. 1. Uses 16K RAM chips.
WLI #377-0314 (4050) WLI #377-0345 (4116). One bank
for 12K memory. of RAM chips (Total 9) for 16K
. and two banks of RAM chips

(Total 18) for 32K.

2. The four high order address 2. The two high order address bits
bits (A12-A15) are (A1u-A15) are selected for
selected for enabling one enabling one of the two RAM
of the three RAM memory memory bank. The signals are
banks. The signals are designated as CAS1 and CASZ'
designated as (AO_A11)

CE1, CE2, CE3.

3. The chip enable signal 3. RAS is common for RAMS.
is common for RAMS and is CAS is used to select the
used to select the bank of bank of chips.

chips.




12K Memory Board (7347)

The 12 address bits are y,
used to select the address
locations.

The REF signal required for 5.

refreshing the memory.
complete refresh of RAM

memory is required at least

The

every 2 ms.

There are no series damping 6.
resistors.

(Input/Output) I/0 at the 7.
RAM chips is used on the

same pin.

The PROM socket is provided 8.

on the old memory board to
test the 8080 path of the board.

#CAS - column address strobe.

RAS - row address strobe.

INSTALLATION:

16K Memory Board (7547)

The 14 address bits (AO-A13)
multiplexed into two 7 bits to

select the address locations.

The 14 address bits (AO'A13)

This board is designated in such

a way that refresh is always on.

The refresh counter will come on

as soon as we apply the power and
as long as five volts is present.

The series damping resistors are
used on address, CAS*, RAS* and -
data lines due to minimize the
undershooting. The undershooting
of more than one volt is not

recommended for RAM (4116) chips.

The new memory board uses separate
pins for each (input/output) data
lines.

The PROM socket is not provided on
the new memory board.

The new printer memory (16K) board does not require any changes. It

directly replaces the 12K memory board.
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w B 4 N 1C0-1520- - - el LF S0V +4(-2C% CERAMIC CAF(FIFRG ECez76 1.0006 EACH
] 4 IN It0-¢51C- = - CAP o201 LF 122 100 V MYLAR EC6276 1.C000 EACK
(S)] - 5 FS 100-2010-k - = CAF oC01 LF 1CY 10OV MYLAR TRk 1.00C0 EACH
I . IN ° I0T-ZCFE- - - CAF oCOFE LF 10% 10C v MYLAR 1.C0C0 FEACH
5 Fs 100-2C0RE-F - = CAF oCC&F L7 10% 100GV MYLAR TR 1.0C00 FACK
4 IN ur-4lz2- - - CAF  15.C LF zC Vv 1C% TANT AXIAL 2.CC0C EACH
- 5 Fs 200-4072-R - - CEP 1540 LF 20V 10Y TANT AXIAL TRR 1.0000 FACH
3 o F FS™% TIC<TCIO=3F- - RES 1CC CKFF 1/84 10% FIXED CCRF 2.CLCT ERCH
5 FS « 220-C010- - - RES 13C CHF 1/4W 10% FIXFC CCMP 1.000C0 FEACH
4 PFS » 21C-7010-4F- - RFS 1FC G=¥ 1/4% 1(% FIXEC CCMP 1.CC0C EACHK
5 FS * 110-2018- - - RES 180 CHM 1744 10Y FIXED CCMP 1,000 ErCH
Ty FS s X30=ZzC22- - = RES Z2C CHN 1/4W 1CY FIXED CCMP 13.000C EACH
4 PFS » 220-2Cz2-4f- = FES 22C CHM 1/4W 10Y FIXED CCMF 10000 EPCH
5 F3 # I10-2022- = = RES 7206 CHNM 1/4W 1G6Y FIXED CCMP 1.0C0C FEACK
4 FS &« 230-2C71- = - FES I3C CHM 1784 10" FI¥FT CCMF 7.000C EACH
4 FFS & 220-0012=4Ff= = RES 220 CHM 1/74W 10Y FIXED CCMF 5,00C0 FACH
R FS « 130:7023- - - RFS 770 CFF 1/8W 1C3 FIXEC CCWFF 1.CCCC  EACH
4 FS » 170-3010- - = FES 1K CH¥ 1745 10% FIXED COMF 7.CC00 EACH
4 PFS &« 220-201C=-4F~- = RES 1€ CHY 174w 10% FIXEC CCMF 1.CC0C FACH
& 7S w 13(-I01C0- =~ - RFS 1K CHM 1/6y 1C% FIXEC CCMP 1.0CCC CACH
[ 1 FS & TIC-7027<""- - RES Ce2K CE™ 1/4%W 10% FIXED CCHF 24,0C00C FEACH
4 PFS » 230-3047-4F- = FES 4,7K (bV 1706, 1C% FINED CCMF 1.0000 EACKH
3 Now 2IG-2(L7- - - RTS Ge7K LM 1/4y 10% FINED CCMP 1.00CC EACH
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ASSEPMELY CESCRIPTION

P

OSITION
STRUCTURE

AR DI N N N

DA M AWMU, AN N U

IN

LEGEND

1 23

FIN
F IN
IN
IN
IN
IN
In
IN
IN
IN
IN
FS

IN
IN
N

FFS »

FS »

PFS «
FS »

PFS »
FS «

FS o
FFES o
FS «

FS »
£S
€S »
IN
IN
IN
IN
IN
IN
In
IN
IN
IN
IN
IN
IN
IN
IN
N
In
IN
IN
IN

I -Lfve

177-1277- -
C1S 1 MASTE

CCFFCNERMNT

PART NUPMEFR

¢7%«-020¢- -
¢1C-720z-4 -
cdc-20¢ce- -
gcc-o0co01- -
goc-cc11- -
IoC-10P2- -
2060-1€L0~- =
ICC-2€00- -
ICC0=-1503- -
!ff'l‘)cc' -
100-4022- -
ICC-4(22-R -

Ig1-0068- -
221-CC1P- -

1e¢0-1502- -

130-1C11-4F- -
Ir0-1011- -
¥30-2C032-4E-
202423~ -
IIt-clFo=-4k-
rxp-20f2- -
I3C-7010- =
230-2C10-4P-
Iit-2010- -
TI0-T020- -
130-1062- -
I23-4C1C- -
270-106- -
176-0C0C2~ -
37¢=5002- -

X70-007€- -
176€-CC61=- =~
I7€-00°C~- -
27e-GCL2- -
37£-CCF1=- =

I76-00FI- -
TTE-0(%3- -
1Te-C0nbm -

ITF-CLSB- -
27e-011%- -
I7(-C108- -

a6 3

L

R

STt rF AT OPR L AL RS OF

LEGEND

12 P=HHAMTCOMS 22 ITEM MASTER TP LY ((CFF3

TECrRIFTICN ECN QUANTITY

PER L¢SY

COB VESTER CCMMCL MECE BSSY €0F2 1.60060
FCs 52F FMBSTFR CFL PP l1eCCOC
FCA 20 VBSTER CFU P 1.0C0CC
LAFCR  CF-cveTrag 16319

LRECH GULALITY (CMTRCL « Y630

CAF 72 FF 10%Y ©CCG V CTCRAFIC CISC RFz2ta 1.00C0
(BF €¢C FF 1CY 560 Vv CERAMIC CISC leCCO0O
CAF oCY L7 <£0-2C% 12 v CCRAVIC C ECS5e3? Il.CCCC
CAF oC1 LF «F0=2(% 2% V CERAMIC D 1.00C0

CEF «CO1 LF 10Y €0C v CERAMIC CISC ECEOQEB 1.00C0
CAF 18,0 LF 20 V 1C% TANT AXIAL 5.0C00
CAP 1540 LF  2CV 1C% TANT AXIAL T8R l1.C000
CRYSTAL 1C.C € % GUARTZ KC-1B/U le.CCOC
CRYSTAL 17.1 S % GUARTZ rC-1P/y lelCOC
SKITCH SLICE SFST F FCS DL 1.0CC0
RTS 1C CH* 1748 =% FIXEC CCMP ceC00
RES 1C CHM 1/4W 5% FIXEC CCMF 140C00
FES I30 CHF 1764 105 FIXFC CCMF Z.N0CC
RES 170 CHV 17644 10% FIXFD CCNE l.000¢0
RES FZ0 CHM 1/4w 1CY FIXEL CCMFP 2.0C0C
REC FZC CHM 174 1CY FIYED CCMP leCCOC
FES 1K CFM 1/64% 1C” FIXED CCMF 5.000C
RES 1€ CHY 174w 1CY FIXEC CCMP EB8246A 2e0C00
RES 1K CHV 1/4W 109 FIXED CCMP 1.006C0
RFS 7424 THY 1/64L 1C* FIXED CCMF ECBE9E 41.C0CC
RES toln CFF 1740 10% FIXED COMP e.0CcC0O
RES 1CX CHM 1763 10% FIXED CCMF g.CCCC
TRELSTIGTLR SPSEs:1 2.00CC
IC 74GCN 4 2 IN PGS NENC GATE Ecses2 Je.000C
IC 7¢1C0Mh 2 X IN FOS ANAND GATE ¢e0CCC
IC 762C% 2 4 1% €S AAND GATE 2eCGCCO
IC 76473\ J-n MA-SLLVE FLIF-FLCP 1.00C0
IC 7¢7&N 7 € FCCF TRIN FLIP-FLCP 11.CC0¢C
10 7447 ¢ LINE=-10 LIANE DECCCER 445030C
IC 7424N FEX TAVERTER 4.000C
IC 764C2N 6 0 IN PCS NCR GATE 2.0CCC
IC 74€FfN ¢ Z IN EYCLUSIVE OR GATE l1.CCCC
IC NFZEE®S 2 N 4 S1T [GTL MY 2+CCC0C
IC 741€Q ¢# ®IT GFC/EVEN FARITY CEN 1.0C00
IC 741%2 ©Y\N & FIT UP COwWN CCUNTFR cefCCC
IC 74C€ 4 7 IN PCS AND GATE ECS5832 ge0CC0
IC 74197 FRESET PINARY COUNTER LAT 1.C0CC
IC 78¥7 4 7 IN CP RATE s.cCC0C
IC 741F1 SYMCRRALOUS ¢ FIT CCUNTER F.0000
IC 74174 FPX D TYFZ FLIP FLOP .0C0C
IC 764178 « 7 VYFF E0CF TRIG F/F ZelTCC
IC 7677 % 7 6 M7F o R2TE 1e0CCC

usv

FECKE
EACH
EACK

ErCH
EACH
EACH
EACH
EACH
FACH
ELCH

EACH
E&CH
EACH
FACK
EACH

EACH
EACK

EACH
FACH

EACY
LACH
EACH

CECH
EACH
EACH
EACH
EACH
EACH
CACH
EACK
EACKF
EACH
EACH
EACH
EACH
FACH
EACK
EACK
EACH
FACH
EACH
EACK
FACH
CLCKE
FacH

FUN DRTES

*=TAGGED OCLT OF KIT(PROC STR)

IML
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MB00BO-A MULTI - LDV EL BT UL CF ¥ A& 1T F F T AL ASCF RUN CATF: 04720779 PAGE 7
ASSEMBLY PARYT NUMBER 177-2727- - - LFCEND
ASSEMBLY DESCRIPTION 01S 17(C MASTER 12 P=PEANTLYMS 20 ITEV MASTER [fLY CCCF35 2: »=TAGGED OUT OF KITC(PROD STR)
FOSITION IN LEGEND CIFPONENT FECSORIFTION £ CA GUART TN us/v  IML
STRUCTURE 1 23 FART NUMEER PER AsSYy
FFS « 130-4G10-4F~ - RES 10K THM 1/4k 1C¥ FIXFC CCMF 7.0CC0C FEACH
5 FS » 23C-6401C- =~ = FES 10¥ CHY 1744 10% FIXED CCWMF 1.0LCC EacH
4 IN 178-10(¢- - - INZZ7C SILICCN TRENSISTOR 10000 LACH
4 IN 175-¢50¢1- - - TRANSTIFAL #€77@67-1 LARGF ECEEES 1.0CCC FACH
4 IN 37¢-CC0i=- = = I1C 74Q0N & 2 IN FCS NAME GATE eLNCC EACH
T a IN ITE-C(02- - - IC 7¢10N X IN PCS ANAND GATE ECS82E S.CC0C FEACH
4 IN 27¢-CC04=- - - IC 74ZCN 2 o IN PCS MAND GATE 16000 EACH
4 IN 376-0C00€- = = 1€ 74740 & U FCAF TRIF FLIP-FLOF 17.00CC EACH
4 IN 276=-001C~- - - IC 7404N FEX INVFRTER 440CC0 EACK
4 IN 276-0011=- = - IC 7493N 4 PIT RINEAFY COUNTER 2¢006CC FACH
4 IN 276-CCle~- - = IC 7402k 4 2 IN F7C NCR GATE 3.0C0C FACH
8 IN I76-008C- - - IC NFZLOM 4 FIT "GTL CCOMPARATCR 2.7CCC  FACH
L] IN 376-0(4t- - - IC T6pPCer FEY IN\FRTFR 1.0C0CC EACH
4 IN 276-004¢- - - IC 76193 2 4-1 LIME CATA SEL MY 4.0000 FEACH
4 IN 27€-0053- - - IC 74193 SYN 4 FIT UF CCWN CCUNTER 240000 EACH
4 IN :7¢-ccl1- - - 1C 74CF & 2 I\ FCS AND GATF RFz2¢e8 B.CCCH ERACH
4 IN 27€-0C052- - - IC 7422 4 2 IN OR GATE S.000C FACH
T8 IN I7F-0C%8- - - IC 74161 SYNCHRCRCUS & PIT CCUNTER J.CC0CC  EACH
4 IN 2le=-C0CS7- - - IC 7419% 4 ©IT PAF ACCESS SFIFT REG FCRFAL 2.00GCC EACH
L} IN Z76-C1C4~- - - IC 9€C% ¢ RETRIC RESET MCNOSTEL MVE 1.000C EACH
4 IN 27¢-0119- - - IC 76175 &« © TYFE FOGF TPIG F/F 3e00LC FACKH
L} IN 37€-012f- - = IC 74Tp 4 C IN NAND PUFFEP B8400CC EACH
4 IN 17€-017¢- - IC 742€7 FEX BUFFER 2.0000 EACH
L] IR 376-01R3- - IC 7417 a ®IT N YYPF FFAR X STATF 2.00CC EACFK
4 IN 276-C194- - - IC 7411 2 2 IN FCS AAND RATE ECHB29 7.0000 EACH
4 IN X7€¢-C2°0- - - IC YCRFOIF CYCLIC RECUMCAMCY CK GEN 1.00CC FACH
4 IN 17€-5CC1- - - IC 14 FIN SOCKET SCLTER TAIL EC6S13 1400CC EACH
4 In I80-217C- - - C10 ZFN IN759 A 12.CV 400MW S CO0-7 1.000C EacH
4 IN €16-7:02- - - PCF “z8 MASTER CIlS&x CATL 1.000C EACK
M IN e10-720F~ - = FCA Hee MASTFR FS RPFULATOR 1.000C EACH
4 IN C0C-¢SCC%- - = CTHFR DIRECT CCSTY lao,csr(  EACH
4 IN 200-11CC- - - CAF 100 PF 10% 5C0 V CERBAMIC CISC l.0CCC EACH
L] IN r00-1220- - - CAF 30 PT 1CX 566G V CERAMIC CISC 1.0000 FEACKF -
4 IN ICC-1300- =~ - CAF oGS LF #tG0-2CY 17 V CERAMIC © 1¢0C0C FEACH
-8 N ICC-1S0¢€- - - CAP .CC1 LF 1CY %00 v CERAMIC CISC 1.00C0 EACH
4 IN REVES TN T CAP 047 UF 10Y 10C V MYLAR l.00CC FEACH
4 IN 3e0-2Cf¢~- - - 25CC UF 2CV FLECTIRCLYTIC CAPACITCR 1.CCC0 EACH
4 IN t0c-4C22- - - CAP 15.C LF 20 v 10% TANT AXIAL To40C0L EACH
S FS ICC-4C22-R - = CAF 1%.0 LF ZCV 1C% TANT AXTAL TRR l.7¢CC EBCH
] IN ICtC-aC0l2- = = CAP 1040 UF 2F V 1CY TANT AXIAL 2.0000 FEACH
4 PFS & 230-1(27-4F- - RES 27 CHM 1/4% 10% FIXEC CCHP 1.00C. FACH
H IN » 220-1C%7- - - RES 27 CKFV 1744 1C%¥ FIXED CCMF 1.C00C EACH
4 P FS » 220-2C1C-4F- - FS 10C CHNM 1/78W 1(% FIXED CCMF 2.00CC FEACH
S Fe « 220-2C10- =~ - FES 100 CrM 17644 1C% FIXEN CCMF l.00(CC EAry
4 PFS & I3(-0(lc=b4F=~ = RFS 2¢C CHM 176y 10 FIXFL CCFF leCOOGN  EACK
< FS * 32C-7(r?2- = - FES 277 CFI' 174y 10% FIYELD CCVMP 1.003C




6—¢

- MBOOBO-A UL T1=-LFVEFL E 1L L CF v £ TFR 1AL ASOF RUN CATE: 04/30/79 PAGE 8
L ASSEMBLY PART NUMRER 177-2227- - - LIRENE
ASSEVMBLY DESCRIPTION 01S 13( MAESTER 1: F=PHANTCM; 2% ITEM MASTER CFLY CCCLS 23 #=TAGGEL CUY OF KIV(PRCL STR)
- POSITION IN LEGEND CCMFCNENT CESCPIFTION ECN  GQUANTITY L/V IML
o STRUCTURE 1 2 3 PART NUMEEP PER ASSY
Ty PFS 110-204t-4F- - PFS 470 CHM 174, &% FIXEC CCFF ECSe27 4,LC00 EACH
_ 5 FS # 23(-2C4€- - -  RES 470 CHM 1/4% % FIYED CCMP 1.6C06C EACH
) PFS # 715-00ef-6E- =  FES £PC CHM 1/4% 1CY FIXFLD CCMF £1C018 1.0000 EACK
s FS # 236-.0e@- =- =  RES GED CHM 1744 1C% FIXEC CCMP 1.00C0 EACH
TTTUTT FFS « 2336-7030-4E- -  RFS 1« (k¥ 1/44 1Cx FIYEC CCMF 1.000C EACH
5 FS « 130-2G10- = - RES 1K (kM 1/4y 1C° FIXED CCVMP : 1.060C EACH
4 PFS & 230-2016=-4F- =  KES 1e2% CRF 1/4. 1CY FIXED CCMF 2.000C EACH
N 5 F5 # 130-3(1f- - =  RES 1.F% CKY 1/6% 10% FIXED CCMP 1.00°C EACH
. PFS TIC-FCTI4F- = RES Z.0K CHN /4w 5Y FIXED CCMP ECSe37 1.06CC EACH
< FS « 330-7Cc2- = -  KES Ze2X CH¥ 1/4a =% FIXED CCMF 1.0CCC EACH
4 FFS » 33C-2(7b-4t= = RES zo7K CHM 1/64 3 FIXED CCMP 2.CCCC  EACH
5 IN * 730-3CCE= = =  RES 2e7% CHY 1/4, ©% FIXED CCMF 1.0C0C EACk
T 4 PFS » 230-2067-4F- =  RES 4o7K CFY 1/64 1(% FIXED COMP 2en0CP  EACK
g IN » 236-2(67- = =  RES 6o7n OFM 1/tn 10% FIYLC CCMF 1.000C FEACK
4 FFS # I70-64(12-6F= =  RES 1fk Ck¥ 174w 16% FIXED CCMF 24C0LC  EACH
5 FS » 730-4(1C- = = RES 10K Crh 1/t 1C* FIXED CCMF 1.000C EACH
i FFS » 230-4716-4F=- -  PTS 1FK CF¥ 1764, &4 FIVED CCMF 1.CCCC  EACH
5 IN » 73C-4(1%- = =  RES 1#K (F* 1/6% ¢ EIXED CCMF 1.C6C EACh
4 IN 321-06€10- =« = RES 1 CHVM 3/Zv 10% FIXED CCMF EC5P4S 2.00CC EACH
3 £S 331-GCi0-F - - RES 1 Zw¥ 1774 1C% FINC CCMP TRR 1,000C EACH
— 4 N TT1-CC0C7- = - RES .2 CFY 1/72% 1C% FIXED CCMP ECSP4S 1.006C EACH
5 F$ 111-(Ciz-RF = =  RES Ze2 CHM 1/2w 10% FIXC CCMP TRR 1.000C EACH
4 N 131=70kt=- = =  EEC CHN 1/74 10% RESISTCR £10018 1.6CCL ELCKE
13 Fe T11-2C(P=R - =  FES E£ED CKY 172V 10Y FIXLC CCMF TRR 1.0C00 EACH
e 4 IN ITTI-TGII- - - RES TWZK CHF 172w 107 FIXFD CCMF 1.CCCC EACH
5 Fs 111-=7C0L0-R - - FES C.ZK CRM 172y 104 FIYC CCKFP TRR 1.0CCC EACK
4 IN e (fe- - = RFS  KZC CHM 1w 1C°GFIXEC CCMF 1.0CC0 EACHK
4 IN TII-I012- - - RES 142X CHM 1+ 10" FIYLC CCMP 1.60CC EACH
4 N TIZ-T01F- - = KFS 1.5A CH” 1w 1C% FIXED CCMF 1.CUCC  EACH
- 4 I\ TTT_CLST- - - RFS D,¥TK CHM 1/7FV 1% FIVFD FILM EC752¢ 1.000C EACH
5 £g 135-0(¢2=R = = RES {437k  OHM 1/f% 13 FI1Y FILM T4R 14606C EACH
4 IN 140 (le= = =  TISC 2 QKM 11 W SFESJETCR WC(CE EACH
4 N TIL-C07T- = = 745 CEY TW 5% RESTICTCF 1.600C FACH
4 IN Tieglile- - - RES 1h CFY VAR TFIF SIZE AC. SG La6CLC  EACH
4 IN TEM-19T6- - = 1 AWE ITCV TICCELCT LITTICFL 75001 FCET4Z 1,000 FACH
4 in Tol-11-7- - = 0 BME 170y FICIFLTE CITTLEFL C£750C2 ECET62 1.0070C CaCk
4 . L1100 - - G ORYE DTN PICCCOTE LIITLEFL ZT7SCC4 ECETLR 17000 CACH




)

TTT  WB0080-A YULTI-LEVITL ETLL cr M ATF PR T AL ASOF RUN CATE: 04/30/79 PAGE 10

Lj’“’"1§stn9Lv PART NUMBER 177-32%7- - - LFGEND L)
ASSEMBLY DESCRIPTION 01S 120 MASTER . 1: P=FHANTCF} 2: ITEM MASTER DELY CODES 3% #=TAGGED OUT OF KIT(PROD STR)
"7 POSITICN IN LEGEND CCMPONENT CFSCRIPTION ECN QUANTITY u/M  IML
___ _ STRUCTURE 1 2 3 PART NUMEER PER ASSY
¥ TTTTT T RS e EER-0066-R - - TERMINAL FASTOMN +250XeC32 PG14RZSBY 1.0000 EACH ) -
Y IN 220-1(%6~= = =  POS0 WIRF & LUG ASSY(SZBM1)BE4B2-12 1.0000 EACH
1 IN 000-CC04- = -  SUE-SYSTFMS .0110 EACH
- 7§ IN 000-0€11- = -  LABCR  GLALITY CCANTROL «0020
5 PFS €00-70C0- = = 1€ GA BLACK STRANCEC WIRE ' «500C FEET
TE T T TFSTUTTEOU-TO0CY- S = U716 6A WRITE STRANCECTWIRE 1.0000 FEET : o
- 5 Fs €54-0CP4=R - =  TERMINAL FASTON .250X.032 PG14R258M EC6131 1.0000 FEACH
- 4 IN 220-1064%5= = =  FOS3 WIRE € LUG ASSY(S28M1)EE4RZ-12 1.0000 EACH
s IN 000-0004= = -  SUF-SYSTENS 0070 EACH
— %~ """ T T CTTIN CUTUOUUSU0IT- =" - UTAYOR RUALITY CONTRCL L0010 o "‘
s PFS €00-7004- = = 16 GF YEL STRAKDED WIKF .S80C FEET
- € Fs £00-7009- - = 1€ GA WHITE STRANCEC WIRE 1.0660 FEET
- € FS # €54=11€2=Rk = =  SCCKAT 2G-=14 GA(RTFL)IAMP €£1117-4 1.0CC0 EACH
w - ¥ T T T U STTNT PPUSTTICC- TS - FCWER CORT CAELE(SZENIIFG4BZ-11¢€ 1.060C EACH
] & IN CCU-0CC4= = =  SLE-SYSTENC 1700 EACH
E; - € IN occ-cCil- - - LAECF GLALITY COMNTRCL NIy
5 IN 420-1022- = -  FOWER CORT 10 FT w/MALE PLUG E10773 1.0600 EACH
- 5 FFS €0C-700€¢- =~ = 1€ GA BLUF STRANDEC WIRE E10773 #7500 FEET
L _ . _Fs _e00-7089- - - 1¢ GA WHITE STRALCEC WIRE 1.0000 FEET —
5 FS €C5-0117- = =  FoVeCs TUFING 2/BIL CLEAR EC935¢ 4E00 FEET
- s FS « E£54-0617-R = =  TERMINAL FASTON +250%.C32 PG1ORZSEM ECB4YS 2.000C EACH
€ FS » £54-005%2=R = =  #6 RING TCNGLE ELU FA14=~€M(2K/REEL) 1.0000 EACH
- 5 £S # E54-T0B&=R - -  TFRMINEL FASTON .259¥.032 PG14R258M EC6131 Zz.000C EACH
———-§ " - - TN T UTIU-TZ?E= -T- TWIRE R LUG ETSY TYFF P1CA HEAB2-317 ECS384 1.000C FEACH
5 IN C6C-0004- = =  SUE-SYSTENS 0850 FACH
5 IN CoC-CC11- - -  LAE2R  GLELITY CCNTRCL .0C9C
5 PFS €00-7000=- = = 1A GA SLACK STKANDED WIRE 1.420C FEET
6 Fs €GC-700S- - - 1€ CA WKITF STRARFED WIRE 1.000C FEET
TS T FS —¥TS=TTIZI= < = "TUEIRG,I/F IT FEATSHRIFK E10%03 .1090 FFET
5 FS £46-0C17=R = =  TERMINAL FASTGN 42SCX.032 PG1OR258F 1.000C EACH
& FS €54-C124-R - =  FASTON TERY 16-1¢ PLL AMP3-350819-2 E10502 1.000C EACH
[ IN Z20-1227~ = =  AC CLRLF €ZFV3 BE482-318 ECS3ER 1.009C FACH
5 IN (CC-C008- = =  SUE=SYSTFMS 6540 EACH
— 5 : IN T CUUSTTIT=" = - 7~ LAEOR ~ GUALUTTY CUKTRCL ~ .C1T0 o
5 FFS €00=70C0= = = 1€ 5A FLACK STRANCEL WIRF L7500 FEET
- 6 Fs €L0-706G6- = -  1¢ f& WHITE STRANDECD WIRF 1.00CC FEET
5 £s £0C-7009- - = 1€ CA WKEITE STRANTFD WIRT LEOCC FEET
5 FS £CS-0C15- = = B2 CLFAR TLEIMG +570C FEET
— T Ty Fs = "FEGMITL=K = - FAITON TERP 14-T¢ FLU AMPI-IS0P19-2 E10502 2.0CC0 EACH
4 IN 27C=0%%1= = =  FEATSINK § HARNESS ASSY 6F40-18 ECT7456 1.000C EACH
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“MBOUDEO-A UL T

©T7 77 ASSEMBLY PART NUPMBER

ASSEMBELY DESCRIPTION

"FOSITION IN LEGEND
STRUCTURE 1 23

4 IN
L} IN
4 IN
§ IN
4 IN
L] TN
4 P FS »
S FS

- 4 P FS
s Fs

IN
IN
IN
IN
IN
IN
IN
IN
IN

PP I A K A a4

3 IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
FS
FS

s

1
H
[, 003 INS B3, IS I Y3 )

o

IN
IN

"

R
"o (S8}
—
>

o
n
w

'
1
i
1
i

gan
mm
[ 7]

1 -

177-12717
01¢ 12¢

VASTER

CCFPONENT

PAFT

275-1052-
ITR-1053-
278-S016-
276-CCE6-
376-0134-
376-0z40~-

LEVEL

280-0000-4E~- .

T TBC-00MNO0-R

280-1CC1-4E~-

280-1CG01=-R

J8C-204e-
TEC-2111-
260-2113-
3g0-2¢602-
leo-2coe-
47¢-0726~
€10-7206-
ESO-I0FC-
65C-2121-

Z27t-613%-
C00-0004~
060-CC11~-
"Z10-7205-
006-0C04~
006-0C11-~
3€0-0C11~
I€0-0021-
lt0-00217-
3T0-0039~
180-4C0C~-
1p0-4CCO=R

€10-7205-
€S4-119F-
220-1C42-
C0C-CCC4-
C00-L011-
€CC-7C54-
€ECC-7CCY-

£54-0CC2-R
6EL-0CE3-P

2eC~-1C95-
cop-0p04-~

T U00-TC11- 77

€CC-7C00-
€0C-70CC%~

NUFBER

"LAFCR

P T LL OF M & TERTEL AS
LFEEND
12 P=PHANTCMS 2@

CFSCRIFTICH

TRANSISTCR 2N62R7 (PLASTIC)
TRANSISTCR RCAE203A (FLASTIC)

MICA INSLL&DFIC3F FCR 375-1034/1035
IC 723 VOLTAGE PEGULATOR

IC LMIC4 NTA VCLTAGE REGULATCR

IC LM%39 4 CCMPARATCR

«4E CERMANIUNV CIONE

CERVANIUV CICDF (4200 REEL)

COXE SIL CIODE 3GV
LO02Z% SIL CICRE 2CVe

100MA AT 1V .4B
1COMA AT 1V TgR

CIC 2EN IMS230C &,7v S00MW €
OIC ZFN TANE241C 11.CV SOO0MW
C10 ZEN INLT43 12.0V
cIe 1INGT71S ccyv
A1SA RECTIFIFR
HEATSINK«PEG RC(T28M1/M2)CER40-105
PCF SZv¢ PASTEK PS RLCGULATOR

6=1C ¥ 1/4 PAM HT PHEL MS SS SEPMS
€-22 % 3/F ANYLCN COVERED FIL KC SLT

co-7
€ 00-7
1 W S D041
2L RECT S C¢€O

CZ8M]1 CHASESIS
SUB=-CSYSTENVS
LALOK GUALITY CONTRCL

PCA ©2R FASTEF FCTHFRED

SUE-SYSTENS

LAEGR CUALITY CONTRCL
€25-C1821-110 FC CONN SOLDER TYFE
22t-22221-110 SCL TYFE

c€1-100ce-2 PC CCMM WIREWPAP 44 POS
44 POS P,F+CONN SOLCEF TYPE (CINCH)
cic 1N6GC4 400V 1A RECT S ror41l
Cr40Z /7 IN4GO4 RFCTIFIER (REEL)

ASCSY(EQOHZ)

FCE 728 MASTFR “ATHERFC
2 FCST FIN FFAGFR ASSY AMF 35020¢-1

FCZ2 WIKE R LUG ASSY(2LCRTILE4R2-12
SUF-CYSTFNVS

LABGK GLALITY CCATRCL

1¢ GF GREFN/YELLTW STRANDED WIRE

16 FR WHITF STRARDEN WIRFE

#e RIMG TOMGUE BLLU EAl4-6VM(2K/REEL)
#6 FCRK LUF FLUE FRYG-FEV (2K/REEL)

F08S WIRF R LUG ASSY(T2BM1)PEQR2-12
SUE=-SYSTENS

CUELITY CONTFOL

16 GA aLALZ STRANZEC WIRE

16 "L VHEITE SYRANFED VIPE

OF

ITEM MASTER CELY COLES

ECN

E10753
EC5775
EC5775

ECT7289

EC5827

EC6330
FCE939
ECESTS
ECE929
RF22E1

ECETSS

ECETSE
ECeTSE

QUANTITY
PER KSSY

2.000C
2.0C00
4.00CC
3.000C
l1.0C0C
1.0000
1.0000
1.00C0C

3.0C00C
1.000C

2.0000
1.00C0
1.0C00
4.0000
240000
1.0CC0O
1.0000
2.0CCO
4.00CC

1.0000
541280
1.0780
1.00CC

<8990

«1800
7.0000
440000
2e0LOC
g.0000
1.0C00
1.0000

l1.00C0O
l1.C0CC

20000
+0CEO
0020
JTI00

1.0C00

1.00C0
l1.00CC

1.000C
«01cC
«002C
«2°CC
1.00C00

L/v

EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH

EACH
EACH

EACH
EACH
EACH
EACH
FACKH
EACH
EACH
EACH
EACH

EACH
EACH

EACH
£ACH

EACH
EACH
ELCH
EACH
EACH
EACK

£5CH
EACH

EACH
EACH

FEFT
FEET

CACH
EACH

EACH
EACH

FEET
FEET

RUN CATE?

*=TAGGED GUT OF KIT(PROD STR)

IML
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RBOUB0- A"
LJ KSTEPBLY PARY NUFMBER

PUL T

177-2227-
ASSEMBLY DESCRIPTION 01S 1IC PASTER

-LEVEL

PILL CF MATFEFFRT AL

LFGEND

T FOUSITION 1IN LEGEND CeVPONENT DFSCRIPTICN
STRUCTURE 1 2 3 PAKT NUMEER
5 IN 000-0004- - - SUR=-SYSTENS
5 T T T T T OINT UO0=CTITE TS <77 CUAROR T GUATITY TTUNTRCLS
£ IN 276-1063- - =  FEATSINK HARNESS(S2EM1)D64B2-117
- B 4 IN C06-00C4- = - CUR-SYSTENS
6 IN 000-0011- = = LABOK GUALITY CGNTROL
I 1 FFS 600-0002- - -  WIRE 1F GA REC UL
7 £S €00-0009- - - WIRE 18 FA WHITE UL
6 PFS €00-€C04=~ - = 14 GA YFLLOW STRANDEC WIRE
- 1 Fs ¢60-€C05- =~ = 14 6A WHITE STRANRED WIRE
= - 6 FFS €0C-£00&~- - = 14 6GA PLUE STRANPED WIRE
7 Fs E6C-£0065- - - 14 GA WHITE STRANCED WIRE
6 FS €00-¢009- - - 14 GA WHITE STRANPEC WIRE
- 6 FS €05-0014- =~ = TUEING #¢ CLEARK
6 FS £05-0C15- = = %3 CLFAR TURING
- [ FS £05-1CC4- - = CAELE TYEe PAN-TY PLTIM-V
6 IN €b4-1148- - = SCCKFT HCUSING 1-48021R-0
— g ™ TN ES@SI1%9- & = "PIN HOUSING T-4BOX05-0
3 FS * €S4-11€63-R - - SCCKET 20-14 GA(REEL)ANP €1117-4
- 6 FS + €%4-1164~-R - =~  PIK TFRM Z20-14 GA(REFL)ANMP 61118-4
e 5 IN 175-1048- - - TSTR 2NE301 200W 40V AP NPN S TO3
5 IN 178-6014- - = INSULATOR XTCR MCUANT WECKESSER TNM-1
- TN~ IT§=TU020-"" - = " FICA WSHR (LARGE) FGR POWER X1STORS
5 IN 3g0-1000- - - ric IN12COA 100V  12A RECY S DO4
- 5 IN 36(-SCNT- = = HARDWARE ACCESSORY KIT FOR 3R0-3000
5 IN 476-0227- = = PEATSIAK(S28 MASTFR)C6840-107
5 Fs ECD-5C15- - = WIRE 18 GA TINNED COPFER BUS (UL)
5 IN 65C-2160- - - €=322 ¥ 1/2 PAN HC FHL MS SS SEMS
- TS IN EET-ICC8- = "= KUT © E-IZUKC FEX SMALL PAT SS
5 IN €%2-3000- - = WASH € «1491C .37500 .01€ FL SS
= 5 N €£3-3CC1- - = WASH € «150I0 JCFACC INT 1 ST
€ IN £54-1C06- ~- = #e GROUND LUR
q IN 27C-2069- - - XFMR HARMESS 928NV1+2 60H7 CE48Z-14¢
I IN  TOC-0CCB-" - == SUM=SYSTEPS"
5 IN 600-6011- =~ = LABOR GUALTITY CCANTRZL
—- 5 IN 410-0111- = = ®FC %8%S5 CVT BOHZ(™1/VM2)CS506€-107
5 FS * £34-004&=R - = TEPVINAL FASTGN .25CX.032 PR18R258M
- | FS # ESa-1162-R = = SOCKET 20-18 GACREFLIAMP £1117-4
R - ™ 27T<TICT- - =~ PLUNSFR TTTNF ASSEMELY BBIB-%1
5 IN €00-0011- = = LABCR GUALITY CCUNTRCL
- € N r0C-00z74- - = LARTR PREP ARFA
5 IN 4E1 406G - - 101 MICRO-SW BRACKFT £5933-116 2
- € N 47F-0CFP- - - 201 PLUNGER GUINE PSS33-117 €2
T SIN TTXUTEION0ST -TF 128K UF TSV FLECTRULYTTC CRPACITOR
4 IN ICU-2C€T7= = = 12K LF SOV ELECTROLYTIC CAPACITCR
- L] IN IC0-ICLS- - - Z7CCO UF ICV ELFCTROLYTIC CAF

AS 0OF

ECN

FCBZ89

£EC8289

EC8583

Ece289
EC9006
EC9006

ECT3%4

GUANTITY
PER

Acsy

€i1c
LRRvEe

<1070
l.0C00C
e14%¢C
«0200
1.420C
1.0000

1.0420
1.00C0

1.7°0¢C
1.000¢C

1.4200
21090
«2100

3.0000

l.00CC

1.600¢C

240000

J.ccoc

1.0C60
1.0000
1.0000
2.0000
2.0000
1.6C00

L2500
2.000C
2.0000
246006
2.CC00
2.0CC0

le0C0C
$1670
oGO0
1400C0
2.000C
2.G6C0°0

l1.0000

RUM

us/M

EACH

FACH
EACH

FEET
FEET

FEET
FEET

FEET
FEET

FEET
FEFET
FEET
EACH
EACH
EACH
EACH
FACH

EACH
EACH
CACH
EACH
EACH
EACK
FEET
EACH
EACH
EACH
EACH
FACH

EACH
CACH

EACH
ELCH
ELCH

ERCH

EACH
ELCH
CACH

EATH
EACH
CACKH

DATE:

IML

04730779

PAGE

11
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r-oveveL”

ASSEMBLY PART NUMBER 177-3237-

ASSEFBLY DESCRIPTION 01S

110 MASTER

- FOSTTION " IN LEGEND
STRUCTURE 1 2 3

CCMPONENT

PART NUMEER

B 1ot <

-

LFGEND

CESCFIPTICH

¥ AT ERTITAL AS

OF

ECN

ECBESY

ECTES3
EC7554

EC7E54
ECc7102

E11500

EC7E554

FC7E£54
ECT02¢S
ECB275

EC7039
EC707X9

4 IN 200-50G4- = = CAP CLAMF 1 2/4"3LLG SCH115-058-13
L] TN T00-5006- = TTERP CLAMF 2 172 INTR T UG 7777 7 ° 7
) IN 200-5C21- - CAP CLAMF C TYPF 2 INCH 2 LUGWCFFT4
D T IN 10c-6022- = - CAP CLAMP 2 1/1€¢ INCH 2 LUG
[} IN 100-5024- =~ - CAF ECCT FCR #30C-2042 GE H#E1l4
- & ’ IN  i6-00i0- =~ - 10 TERVINAL STRIP
[ IN 325-0021- - - SWITCHy ROCKER SPST
) TN~ Y25-2I05- = =  TISPT WICRO SWITCK FTR TP-T 7~~~
4 IN 125-G024~ = = PLEM PUTTCN RCD ALCCHC12
I IN 131-1612- - - RES 142K OKM 1/2W 10% FIXED CCMF
5 FS 131-1012-R - = RES 142K CHM 1/2W 10Y FIXC CCMF TRR
4 IN 131-3022- =~ - RES 242K CHVM 1/2% 10% FIXED COMF
- FS IIT-IC22-R = =~ "REY Z.2K CTKFP Y77 10% FIXC CCFP TER
T 4 IN 2g0-0000- =~ - FUSE HCLCER SO DEGREE CCNTACT
q IN 2¢0-5000- =~ - RUEBER WSKFR FOR 2€0-C000 / 3€¢0-0001
- § IN et-5L02- - - HEX NUT FCR 2€0-C000 / 360-0001
4 IN 1e0-5002- =~ - LOCX WSHR LF#905CZ3(FCR 3€0-0000/1)
- & T " TN ITU-0027= = = LEPFPSTRENGETLEDIPVTISG v
- 4 IN 180-5000- = = 136 VOLT VARISTOR Vv1zoLAlC
I - 4 IN  6J0-1CC3- = - FAN MUFFIN M747 MARK 1V
= 4 IN 410-20C5= = = LINE FILTER € AMF CORCOM 5K1
W - L] IN 42C-1005- - = FOWER CCRC ROTRCM FAN 16415
q IN 420-1021- = = T FCS FPWR CCRD ASSY ©€2¢ 0117 MCLDEC
L N TTIN TG =UICI= = = ~~FAN GUERD 4"TFLACK)DS300-108%
4 IN 481-1103- - = CHASIS(9ZEN1/MZ)FERLC-118
- 4 IN 451-2146- = REAR CCVEP(S2ENM1/M2)TEB4D-11¢€
4 IN 482-25695- - - FLATEGCLAMF(SZBMI/NM2)CEE40-10C
- - q N 4€1-7056- - - I01 SWITCH FLUKNGER FE937-114
| q IN 4€1-3273- = = RODeCLAMF(S28M1/MZ)HED40=-101
| - & T 777" TTIN T BEIS3?TE= = = " TTUCLWLCCRIRCUIYZBPI/™2IPERAO0-102
| 4 IN 4€2-0087- = - SPCR  «11% 10 425C CD 4275 L RC F
7 4 IN 4E2-0141- « = SPCRe PHEACLIC CLO®FEANT 4-250
4 IN 4760061 = = 700 FFCGRAM CLALVMF AUTS BRES00-27 (2
- q FFS ~ g0C~-0000- =~ =~ WIRE 18 GA ELACK UL
| 4 PFS + €00-0004- - - WIRE 16 GA YFLLOMW UL
| T FS EUT-0CTUY= = WIRE T GA WFITE UL *  — N
! I FS » €6C-C18~- =~ - WIRE 18 GA TINNED CCPPER EUS (LL)
‘ 4 FS » £0:-C015- = = #3 CLFAR TLAING
-TTog FS = £0T-1C04- - - CARLF TYEe FAMN-TY PLTIM-¥
4 IN €sC-0200- - - SCR -%¢ 5/& SLCT PH MS €S
— & T INT TEEUS2ATUS S S TCR—— 4=80 1 I7% FFIL FLUET F FY SS
4 IN £5C-2120- = £=-2Z X 3/8 FEN HC PHL MS €S SEMS
- ) IN €E0-31¢5- =~ 6-1Z X 1/2 TRUSS KD NS PARKERIZE
4 IN €50-2240- = = SCR k=22 1/4 PRIL PH MS SS
- ) IN €S0-€170- = = 1C-2Z X 1/2 FPAN HC PHL MS SS SEMS
4 IN €£1-1005- =~ - sTLC 4-4C 437°% CL FLUSH FEAC SS
& T T T IN T TEERETSITTUES =TS TSTUT T O ESTZOULITE UL FUUSHTOFEATCSS
4 N es1-1016~- = = sTuUC €-17 L€ZE CL FLUSH FEAD SS
- 4 IN €S1-1C20~ = = STLC 10-22  «375 CL FLUSH KEAD SS

QUANTITY
PER ASSY

1.06000
1.0000
1.0000
1.0C00
1.660C
l.CCCO
1.0000
1.0000
1.0000
2.0C00
1.0000

l.000C
1.0000

l.CCO0C
1.000¢C
1.0C000
1.0000
le.0c0C
l.0C0C
1.000C
l.0000
1.CC060
2.CC0C
1.0C00
l.CC0C
1.0C0C
1.0000
1.500C
1.5C00
2.0000
16.0C0C
4¢0GCOC
2.0C00
2.0000
1.€00C
1.CCOC

«3CCO
2.S000
15.,0C0°
2.C000
4,C00C
21.C00C
4.0CCC
3.CC00
440000
44CCCO
2.0CC0
2.C000
2.0C00

RUN DATE:

L/M

FACK
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH

EACH
EACH

EACH
EACH
FACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACK
EACH
FACH
EACH
EACH
EACH
EACH
EACH
FEET
FFFT
FEET

FEET
FEET
EACH
EACH
EACH
EACH
EACH
EACH
EACH
LEACH
EACH
EACH
EACH

»\]: P=FHANTCKS 20 ITEF PMASTER [iLY CCOF3 X: #=TAGGED OUT OF KIT(PROD STR)
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"7 T NB0080-A

LJ ASSEMELY PART NUMBER

ASSEMBLY DESCR!P1!0N_

1
i

Gl G (o b Gl o (o G () G G b O Ol G G O €t (el

POSITION
STRUCTURE

4

-

aoaodooobo:‘obobo

4

)

»

o >
[

IN LESEND
23

N
IN
IN
IN
IN
IN
IN

TN

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

InN

IN
IN
IN
IN

IR

IN
IN
IN
IN
IN
IN

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
N
IN
IN
IN
IN
IN

IN

IN
IN

‘PULTI-LEV

177-3217-
015 130 MASTER

CCFPONENT
PART NUPFBER

ES1-1024-
651-1638-
EF2-C0CR-
€52-0C32-
€£2-0650~
6€2-200C~
€52-2004-
EET-CGCE-
€52-2404-
€£3-0540~
€£3-0%91-
€53-(0€92~
657 ¢(00-
65T -T002-"
653-3000=
€€3-1C001-
653-3003~-
ES4-CCT74~-
€S6-100€-

CET®HEITICS

684-1180-
654-1214-
€€4-1286C-
ES&-17°C-

27T°-1018-"
6oo-0cC11-
0CO0-CCG24-~
451-122€-
4EC-2€E8-
€S1-0402~
ET5=02T%~

IE0-4118-

2E0-1031-SE-

450-0%C4-
451-2145-

¥ST-3XCTE-

451-1C7R-~
£%1-87(05-
4el-727¢E-
4FZ-0062~
4ee-C172-

TWEZ-TIFE- ~

€c0-2120-
€S0-2170-
€E0-41€1-P
ES0-€16C-
€52-0C32-

€TFUTHI~

€cc-1C0€6-
€5C0-0217-

EILL CF ¥ ATERT AL AS OF RUN DATE: 04/30/79 PAGE 13 -
LFGEND L
1: P=PHANTOM{ 22 ITEM MASTER CFLY CCDE3 32 *=TAGGEC CUT OF KIT(PROC STR)
CESCRIPTION E CN QUANTITY  U/M IML
PER ASSY
sTUC 6-22 750 CL FLUSH FEAD SS 2.0000 EACH
THREC STUT &<%0X1™ 77-16-104-13 12.0000 EACH -
AT £-22 J05¢ ULP  CLINCF ST EC7029 27.0000 EACH
€-12 LOCK-NUT KEFS 511-D€1800-00 7.0C00 EACH
AUT 2-5€UNC HEX REG PAT SS EC7554 2,0000 EBCH
ALT  4=-4CLAC KFX RER PAT sS 2.0600 FACH
MLT  4-40ULNC hEX SMALL PAT SS 16,0600 EACH
" 4-40 LOCR-NUT REFS S¢S EC7039 2.06000 EACH -
NUT  6-37UNC hEX SFMALL PAT SS EC7039 7.0600 EACH
NOe 2 INT T LK WASHER EC7554 2.0000 EACH
#2 FLAT WAShER EC7554 2.0060 EACH
WASH 2 409210 .z50CH .032 FL AYL EC7554 2.C0C0 EACH
NOe & FLAT WASKFR 1€.0000 EACH
WASH 4 412310 .2€¢50C INT T ST 18.000C EACH -
WASH € «1691IC L275CD L016 FL SS 5.000C FEACH
WASH € +1501C LCEROL INT 1 ST 1.000C EACH
WASH © «14110 .25%20C SPLIT SS EC7039 7.000C EACH
AeCoRECFr TACLE F 154CMS 2.,00C0 EACH
#e GROUNMD LUC ECSE13 2.00C0 EACH
#10 GRCUNT LUG 9.0000 EACH
SCCXET HCUSING 1-480202-C ECT720 1.066C EACH
GRCVMMFTe FEYRC 6F2-4 (TCoEQF 1.C000 EACH
SNAF FUSHING SE-400P-6(1/2HCLE2/ELID) 2.0000 EACH
SKAP BUSH S8-1,050-12¢1"HOLEX3/41ID) EC&SET 1.0C00 EACH
BCTTOM FAXN ASSY(S28MI/F?) gE40-12 1.0000 EACH -
LABOF  GLALITY CCNTROL .0100
LABCR PREF ARFA .050C EACH
BOTTOM PAM(SZRMI/MZ)F6REN-116 1.0000 EACH
STIFFENER«CHASSTISIVM]/¥2)CER0E-104 1.00CC EACH
RIVET AVLEL 11210615 2/16 X 7/1¢ LG 4,0000 EACH
PUFPPERGRKFTTF NZCYESH 84,0060 EECH
PCLARIZING KFY PCTwFEN CONTACTSOPK2 2.6(C0 EACH
FUSE  3.( AFF [0V SP CERAMC 3AG ! 140000 EACH
LANG NAME TAG CER1%-97 £C9%08 1.0060 EACH
TOP COVER(OZEM1/NM2)DERGG=117 ECS908 1.0000 EACH
FARTL FRCKT CRESS(928M1/2)DEL40-112 ECOSOB 1.000C EACH
FANFLoINNER FRONT(92EN1/2)D€040-119 ECYSO8 1.0600 EACH
ERKTSTAT GNC LK CISK PR P6RA40-128 ECY90E 1.0000 EACH
STUCWE=22 X 2,75 €€€40-120 ECS5908 2.0000 EACH
SFCR  €=ZZUNC .2%0 CT 375 L FX B EC9908 24000C EACH
SPCR €=22UNC 4250 €D o312 L kX P ECSS08 2.000C EACH
SPACER 4PC FCARDIE/FICERIS-13 EC9908 10.CCCC EACH
4-40 X 3/& PAN HC FFL MS SS SEMS EC9508 6400G0 EACH
€-72 X 1/E PAN HN FHL MS SS SEPS ECSS08 6.0C0C FEACH
¥-37X1/2 FL KD PrL MS (RLACK) ECS508 6.00CC EACH
1C-32 ¥ 1/2 FAK HD PKL S SS SE®S  EC9908 2.00CC EACH
€-32 LCCK-NUT KEFS S11-0€180C-00 EC9508 440000 EACH
€-32 ACCRN KUT KICKEL FLT. ECSS08 2.0000 EACH
€-22 WING NUT CAC PLATE £€9908 2400600 EACH
FCLY SAG4EMXF,Sm¥1,5" 7,8 MIL THK  EC9S0R 1.0000 EACK




NBOO0B0-A = PUL T I -LFPVEL FILL c* ¥ AT F R T AL AS OF kUM DATES 04730779 PAGE 14
U"_ ASSEMELY PARY NUMBER 177-2717- .- - LECEND
ASSEFPBLY DESCRIPTION _01S 13C PASTER o 13 F=FHANTCME 2% TTEM MASTER CHLY CCCES 2@ #=TAGGEC OUT CF KIT(PROD STk)
TTPOSITION IN LEGEND CCMFONENT CFSCFIPTION ECN GUANTITY usy 1ML
_STRUCTURE 1 22 PAFT NUFBER PER £¢5
2 IN Tz5-0CC6- - - 11ER7FFrT 1006 LE ¢wl1iCh o 1.00CC  EACH
2 IN 481-3(75- =~ - FANELWOUTFR FROCNT(S2EM2)ICEBAC-25C 1.0CCC EBACH
2T IN T 481-4%1p- - - ERKToSWITCH FebuC-12C 1.0000 EACH
2 PFS €00=-2C00- = = WIRE 24 G£ WLACK UL s7506C FEET
D Fs €00-2C05- - - WIRE 24 G& WKITE UL 1,0000 FEET
2 ’ PFS EOC-2U0E=""<="= " "WIRE 24 CK ®RETV UL W/CFF-76 «750( FEFTY
3 ~ Fs €00-2C(0C~- = = WIRE 24 GA WHITE UL 1.06CC FEETY
2 IN €E0-6127- - - E-32X3/& TFUSS HD FHL “S SS 3,000C FACH
2T o IN €86-°C12- - - 1/4=20 X /4 FLANGE WHIZ LOCK MS 2.0060C EACH
2 IN £51-0401~ =~ - RIVETeFGF 1/¢ X 3/1¢ ACGZAES 2.0006C FACH
2 IN ©TERRSTZTES < - TTRELY CLAPF 2DF.FACK PKLSP 021-017% 1.000C FEACH

_ _ENC OF REPORT MBO0BOD-A

ST-4
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3 | RFANO. (REF)_____

ORIGINATOR _Sherwin Jeffers pePT. 16 EXT._ 2236 DATE__12/15/78
MODEL NO. TITLE .
PART 209-7214 & -1 PART REV. | PC.REV. | ELEC.REV.
N NAME 1,0 Channel Master Data Link |F , T |FROM TO}FROM TO
DWG. 7214 -1 owa. I I . R
NO. TITLE)

ASSY. ASSY. EFFECTED 1J
PART NO. TITLE NO EFFECT [J

| DESCRIPTION OF CHANGE

Change artwork, assembly drawing and schematic per attached print

Change BOM's 209-7214 and 209-7214-1 as follows

WL qQTY DESCRIPTION
Change: 376-0010 from 5 to 4 7404 1IC
Add: 376-0139 1 7414 IC
’ 1\
'MO”\?“ .
a0
'R\\\‘ ®0

NOTE: This ECN must be done to 7214 and 7214-1 if used with 7511 Master Memory

| REASON FOR CHANGE

To increase noise immunity on signals SCG, DCG and FICK

N

17573/38 B

NEW PURCHASE REQ'D. a SHOP REWORK REQ’D. O | VENDOR REWORK REQ'D 0

CUSTOMER ENGINEERING | ACKNOWLEDGE

C) IMMEDIATE CUST ay: MANDATORY CHANGE
O CUST. PER NEXT CALL : DATE: ﬁ DOCUMENTATION CHANGE (PL, BOM, DWG)
O NONE N EASE OF MFG., COST REDUCTION
er<loral _PARTS [ £5| [ ] PRODUCT IMPROVEMENT
DISPOSITION ¢ 1282|398~ powiaq 22 .
@ o <P <IHousslVendor \* A =
USE AS IS TO FINAL
PREVIOUS REV. X X X APPROVAL mw ’H Q0

-

w0 ECN [
DATE/R-R7-7

APPROVED

APPROVED
TO CONFORM K B W “-Z ’7/7{

TO CONFORM IF NOT MFG. ENGRG.

B N LD %.A) Mﬂm 9»%




SUMMARY OF EC10312 & 10901

Upgrade T214-1 to 7214-2 as follows, refer to schematics included in ‘
this appendix:

a)

b)

c)

d)
e)
f)
g)
h)
J)
k)
1)
m)
n)
o)

p)

Change IC at location L3 from a TUOH (376-0010) to. a TU14
(276-0139)

Add IC 7414 (376-0139) at location L60A

Cut signal track from Connector 1 pin 9 to L3-9, L65-11, L64-11
close to connector. '

Add jumper from pin 9 of Connector 1 to L60A-5

Add jumper from L60A-6 to L60A-9

Add jumper from L60A-8 to L65-11

Cut signal track (DCG) at pin 7 of Connector 1 close to Connector.
Add jumper from pin 7 of Connector 1 to L60A-3

Add jumper from L60A-4 to L60A-11

Add jumper from L60A-10 to L33-1

Cut signal track (SCG) at pin 8 of Connector 1 close to Connector
Add jumper from pin 8 of Connector 1 to L60A-1

Add jumper from L60A-2 to L60A-13 ’
Add jumper from L60A-12 to L16-2

Add 100 pf capacitor (300-1100) between L64-10 and + OV

C-2A
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/™0 ECN E=8™

T —
ORIGINATOR __Paul Ricker DEPT. ExT. 2259 DATE ___2/5/79
MODEL NO.___ 928 TITLE
PART 209.7214-2 PART &5{/\ PC.REV. | ELEC.REV.

g-{%‘v)—s ———————————— . ':‘;‘xg Sys 130 Data Link Board JERoM 4 TO FROM , TO

. 7214 : =P\ - - | See B

NO. TITLE) )~ RN e Belqw

ASSY. ASSY. NN EFFECTED 0J
gPART NO, TITLE < RS :\\> NO EFFECT () |

DESCRIPTION OF CHANGE DARNARAN /
Z
a2 \ n \/

\ . \'\

Change assembly drawing and schematic as fol]owy\ \

210-7214 L3 - 7404/(31&-0010)
210-7214-1 L60A - not laadﬁd\ 4
210-7214-2 L3 - 7m 16-0139

| L60A -/74{4 \sazs.o /39)

.'/ (\}\_
o \\\\?)
/«/ ‘\ S
NOTE: ECN 10 ,sho no\ ﬁave incremented the E-Rev; the correct E-Rev
for},h\ 1214 4-1 will be 2

REASON FOR c\{ANGE

/)>\5

;1;; create a Data Link Board for System with more than 16K memory

24393/42 @

NEW PURCHASE REQ'D. | SHOP REWORK REQ'D. 0 | VENDOR REWORK REQ’'D. g
o lM%l%%TSlyE‘EC% ENGINEERING | ACKNOWLEDGE )
BY: MANDATORY CHANGE
9 %#EOTR‘;EET?CESBS:}L I DATE: ______ [®] DOCUMENTATION CHANGE (PL, BOM, DWG)
O NONE [ ] EASE OF MFG., COST REDUCTION
2>« >«| PARTS e [ ] PRODUCT IMPROVEMENT
DISPOSITION § 5233‘ SALMIN_ Putsis §§
& = <] <] House[Vendor| &
USE AS IS TO FINAL
PREVIOUS REV. APPROVAL ~ N
. APPROVED m ﬂa /v
TO CONFORM 25:;%"\';20"3 ML A
TO CONFORM IF NOT ‘r MFG. ENGRG., —- N
BEYOND OPf RATIONS WATTTEN e\( vt e ) -ﬂ:&*’
EFFECTED c-5 /




0080=-A

MULTI-LEVEL

BILL OF MATERTIAL

"RUN DATE:

AS

SEMBLY

PART NUMBER
B OA

LEGEND

"COMPONENT

POSITION IN LEGEND DESCRIPTION €E CN QUANTITY u/mM IM
- E 1 23 _PARY NUMBER — _— PER ASSY .
1 =p001s - - =SYSTEMS 129430
1 IN  000-0011= =~ = LABOR  QUALITY CONTROL «3890 “
1 - - = = 05 UF «R0-20% 12 V CERAMIC D __ EC6S50
1 IN  300-1906= = = CAP o001 UF 10X 500 vV CERAMIC DISC EC7291 1.0000 EACH
1 - - == 0% 100 V MYLAR _ EC650 000 H
1 IN 300-4022=- <« = CAP 15,0 UF 20 v 10% TANT AXIAL EC6502 11,0000 EACH
1 - - o= " A A
1 FS » 330-1092- = = RES 91 OHM 1/4v 5% FIXED COMP 14,0000 EACH
1 FS « 330-20))= == RES 100 OWHM 1/4y SX FIXED COMP 13,0000 EACH
1 P FS ¢ 330=2011=48= = RES 100 OHM 1/4W 5% FIXED COMP 1.0000 EACH
1 FS » 330-2028= = - RES 270 OHM 3/4V 5% FIXED COMP__ 14,0000 EACHM
1 _FS ¢ 330-2040- - - RES 390 OHM 1/4¥ 5% FIXED CONMP 14,0000 EACH
1 P FS » 330-3010-4B- = RES ° 1K OHM 1/4v 10X FIXED COMP 100000 EACH
1 FS ®» 330-3022= = = RES 2.2K OHM 1/4VW 10X FIXED COMP 44,0000 EACH
1 P FS o 330-3047-4B= = RES 4,7K OHM 31/4V 10X FIXED COMP 1.0000 EACH
1 P FS » 330-4011-4B- = RES 10K OHM 1/4W 5X FIXED COMP 1.0000 EACH
1 PES 330-4048-48~ = X_OHM comnp E£82464A 1.0000 EACH
1 IN  350-0021« =~ - 225-22221-110 SOL TYPE 1.0000 EACH
1 3176~ - o = C 74 ) PQS NAND GATE 4.,0000 EACH
1 IN  376-0003- - - IC 7410N 3 3 IN POS NAND GATE €C6502 3.0000 EACH
1 _IN  376-0006- = = JC _7474N 2 O EDGE YRIG FLIP=FLOP 7.0000 EACH
1 IN 3760008~ =« = IC 7442N & LINE-10 LINE DECODER 2.0000 EACH
P 1 N 376-0010- - = IC_TAO0AN HEX INVERTER 10312  See0000- EACH
o 1 IN  376-0016~ - - IC 7402N & 2 IN POS NOR GATE 6.0000 EACH
1 IN _ 376-0041= = = 1 DGTL M EC650 1,0000 ACH
1 IN 3760045« =« = 1C TOHOAN HEX INVERTER 1.0000 EACH
1 IN__ 376=0047- =~ = IC 74151 DATA SELEXTOR MULTIPLEXER 2.0000 EACH
1 IN 3760081 =« = IC 7408 4 2 IN POS AND GATE €C6502 3,0000 EACH
1 IN _ 376-0082- - - IC 764157 & 2 IN MX £C6502 2.0000 EACH
1 IN  376-0093- - = IC 7432 4 2 IN OR GATE 9.,0000 EACH
1 IN _ 376=0094> = = IC 74161 SYNCHRONOUS & BIT COUNTER 640000 EACH
1 IN  376=0097- = - IC 74195 & BIT PAR ACCESS SHIFT REG 4.0000 CACH
1 IN  376=0104= = =« IC 9602 2 RETRI6 RESET MONOSTBL MVB 1,0000, EACH
1 IN 376-0138 =« = IC 74298 &4 2 IN MX W/STORAGE 2.0000 EACH
1
1 IN  376-0146- =~ =~ IC 75107 2 LINE RECEIVER EC6502 7.0000 EACH
1 IN  376=0176= = = IC 74367 HEX BUFFER 3.,0000 EACH
1 IN  376-0179- - - IC 74368 HEX BUS DR W/3 STATE OUT 6.0000 EACH
1 o IN  376-0183- = = IC 74173 &4 BIT O TYPE REG 3 STATE 240000 EACH
1 IN  376-0194- - - IC 7411 3 3 IN POS AND GATE 3,0000 EACH
S S _IN__ 376-0199= - = 1C 74502 4 2 IN POS NOR GATE 140000 EACH
1 IN 376-0200- - - IC 74S08 4 2 IN POS AND GATE €EC6502 1.0000 EACH
1 IN  376-0202- - = IC _74S74 2 D TYPE F F W PRESET CLER 3.0000 EACH
1 IN 376-0205- - - IC 74S32 & 2 IN POS OR GATE EC6502 1.0000 EACH
1 - . IN_ 376-0217- - -  IC_74S157 & 2-1 LINE DATA SELC MX EC6502 2.0000 EACH
1 IN  37€-0237- =~ = IC 74S11 3 3 IN POS AND GATE ' 1.0000 EACH
e 1 o .. IN _376-0238- - - IC 74510 3 3 IN POS_NAND GATE 20000 EACH
R IN ~7376-0246- - -  IC 74S280 9 BIT ODD EVEN PARTTY GEN EC6502 ~ 1.0000  EACH
1 IN  376-0256=- = = IC 75113 2 DIF LINE REC 3 STATE OUTY 14,0000 EACH
1 IN 376-5010~- - = 1C 22 PIN SOCKET BURNDY # DILBZ22P1 2.0000 CACH
. 1 IN  377-0069- - - 2102 1K BY 1 BIT STAT RAM (450 NS) 1.0000 EACH
1 IN 510=7214- = = PCB 928 € 1/0 CHNL MASTER DATA LINK 1.0000 EACH ~




__MB0OVBO~-A

myLYl=-LEVEL B811LL OF MATYERILIAL ASOF

A MBLY PARY = A= = LEGEND . _ et
AGSEMBLY DESCRIPTION 7214-1 MODULE 12 P=PHANTONE 23 ITEM MASTER DELY CODE: 33

AUN DATE

STRUCTURE 1 23 PART NUMBER . PER ASSY
] IN ¢ 209-7218<) - - 7214-1 W/UNLOADED SOCKEYS (5520/30) 10000 EACH
1 IN __377-0308~ =~ — 2101-] RAM JaCa 20000 EACH
RAW MATEREIAL =~~~  3.2740
MAY. OVERHEAD ,10% .e3274
SPOLLAGE 08X alfog
ASSEMBLIES 1213070
_SUBTOYAL 125 .088%
DIRECY LAROR 20000 $ee
OVERHEAD 1.708% «0000 ese
TOVAL COSY 125.0888

% #3

u‘f__j.

e e = . ——————— - e et
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SHEET1 F_!

pate 2~ 26 -79 '

RFA NO. (REF)

(WANG ) CN ~ |ECN No.[090]

DESCRIPTION OF CHANGE

Y4 I\ VAL
ORIGINATOR ___vherwin Jeffers DEPT. EXT. 2735 DATE e
MODEL NO. 528 TITLE
PART  209-7214/-1/-2 PART REV. | PC.REV. | ELEC.REV.
N NAME  pata Link Board F, T|FROM  TO|FROM TO.
DWG. 7214 (DWG. T 0eet Befow

NO. TITLE)

ASSY. ASSY. . EFFECTED 0OJ |
QrART NO. TITLE NO EFFECT O
-

2 .
gg

Change artwork, assembly drawing and schematic as follows:
Add 100 pf Cer Cap from L64 Pin 10 to OV
Change BOM's 209-7214, 209-7214-1 and 209-7214-2 as follows:
WL qQTyY DESCRIPTION
Add + 300-1100 1 100 pf Cer Cap
Change E-Rev of 7214 board from 2 to

to 3
Change E-Rev of 7214-1 board from 2 to 3
Change E-Rev of 7214-2 board from 1 to 2

RECEWED.
NOTE: This ECN must be done if 7214 is used with the 7511 ROOM
T
REASON FOR CHANGE PRI

To improve noise immunity on signal DRD

2

House[Vendor]

A [ 4
USE AS IS TO FINAL W%W
PREVIOUS REV. APPROVAL ' . .
/APPROVED W / /
TO CONFORM ' DESIGN ENGRG. l 11/ 75
y APPROVED / 7 e
TO CONFORM IF NOT —1 MFG. ENGRG. R

)
BEYOND OPERATIONS . . T e
* g Lemene God Rbes A,

25340/43
NEW PURCHASE REQ'D. ] SHOP REWORK REQ'D. O | VENDOR REWORK REQ'D. 0O
CUSTOMER ENGINEERING | ACKNOWLEDGE
Q IMMEDIATE CUST. | 8y: PQ MANDATORY CHANGE
& INFORMATION ONLY | DATE: D¢ DOCUMENTATION CHANGE (PL, BOM, DWG)
O NONE : [ ] EASE OF MFG., COST REDUCTION
2> q| >q| PARTS | E { } PRODUCT IMPROVEMENT
DISPOSITION § 22RISAUIN Putvod a2
(-] ~<q nd u.:
g lu—< <




APPENDIX
D
 BLOCK DIAGRAM
" FOR THE NEW
MEMORY BOARDS




APPENDIX D

BLOCK DIAGRAM FOR THE NEW MEMORY BOARDS
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