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Ta: HMerle McIntosh

From: Rich Leis/Jack Eelley
Subj: 2200 CFU Test Capacity
Date: 2/21/90

Our memo of 2/9/90 stressed the need for additional output of the CFU
boards (212-7129-A/B/C/D). On the memo was a matrix of the needs of each
board type. The total of all boards was 139 pcs with a demand window
through 2/2%/90. This is an update to that memo reflecting the output of
those boards.

0f the 1539 boards needed through 2/23 Ed Bradley and his people have out-
put 128. The Hotlist has virtually been eliminated and we are nearly

on schedule with kitting. This past weekends performance (resulting in

a yield of 49 boards) took us out of the backlog/scrambling situation.

A new matrix is attached to show the needs through 3/146 by board type.

The demand for these boards through Z/14 is as follows:

! SFECIAL FRODUCTS ! ! 2200 FUERTO RICD NEEDS ! !
toHOT ! ! POKIT ! ! 'REVISED
- LIST & SCHEDULE ! CE ! SHORTS ! _SCHEDULE ! TOTAL ! TOTAL*x*
212-7129-A! 5 ! 12 ! 8! s ! 47 O I &4
-B! 3 8 ! 9! 5 ! ) too25 ! 11
-ct 0 ! 4 ! 9 g ! ) 21 ! 10
Do Bt e QO Y 2ot 2
TOTAL - B Iz ! 38 ! 44 ! 47 ! !
GRAND TOTAL ! 156! 107 #%

¥% The 49 pc output of 2/20 has not been applied to specific kits or hot
list needs as of this writing so it's merely netted out at the end.

I miH] B. Dorazio
F. Martell
G. Terris
8. Nichols
F. Stec
E. Bradley
5. Anthony



TMD DISTRIBUTION FOR 2200 CS-386

SIGNEES:

N
N
3l GQn HOTWOWNELGCUOULWCWRUOUGUUODUODOD ORI =D

MODEL 210-9561 C-D

TMD# 2415

Aldrich
Azar
Bator
Bean
Doris
Downing

. Eno

. Foley
. Heiner
. Jarry

Manion

. Monahan
. Morman
. 0'Connor

O'Hara
Pestana
Proulx
Quigley
Seto
Spera
Sutton
Todd

. Tudisco
. Tyler

Zacher

Anthony
Hondras

. LaMonica
. Prudencio

018-28C
018-27C
018-211
018-26F
015-17B
018-27¢C
019-490
018-28B
018-211
018-25A
018-18D
018-27C
018-17Dp
018-G1F
018-26C
018-25E
012-190
018-18A
018-26F
018-15A
018-27cC
018-Gl1cC
018-26C
024-290
018-G1B

018-25D
018-27B

018-28G
018-28F
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TMD : DISTRIBUTION FOR 2200 CS-386

SIGNEES:

O
O

TMD#= 2414
D:- Aldrich 018-28C
K.-Azar. 018-27C
Ry Bator 018-21I
K. Bean- 018-26F
P: Doris. 015-17B
R7 Downing 018-27C
D. Eno 019-490
D. Foley 018-28B
D. Heiner 018-211I
b. Jarry 018-25A
J. Manion 018-18D
D. Monahan 018-27C
K. Morman 018-17D
B. O'Connor 018-G1lF
J. O'Hara 018-26C
D. Pestana 018-25E
J. Proulx 012-190
W. Quigley 018-18a
C. Seto 018-26F
B. Spera 018-15A
R. Sutton 018-27C
B. Todd 018-G1cC
R. Tudisco 018-26C
J. Tyler 024-290
T. Zacher 018-G1B
S. Anthony 018-25D
J. Hondras 018-27B
S. Hamel 018-28G
L. Prudencio 018-28F

MODEL 210-9561 A-D
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Documentation Release: 99C1 Software Release: 69C1
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i
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2200 Multiple Disk Exerciser -- Diagnostic Program Documentation

1.0

2.0
2.1

2.2

3.0

4.0
4.1

REFERENCE DOCUMENTS

2200 Multiple Disk Exerciser

CONF I GURAT ION REQUIREMENTS

Hardware

Minimum required configuration
2200 with the minimum required configuration
Soft-sectored diskettes are not supported on 2270A controllers
2236DE/DW or equivalent terminal

If a printer is used, it must have a column width of at least 66
characters

Software

MVP CPU software must be rev. 1.8 or higher

VP CPU software must be rev. 2.1 or higher

Media containing the 2200 Multiple Disk Exerciser which is labeled:
MULT IDSK

PROGRAM DESCRIPTION

The 2200 Multi-Disk Exerciser is a disk burn-in/exerciser with error
logging capabilities. The exerciser tests eight sequential sectors for
each random selection of; function, disk address and sector address.

LOAD PROCEDURES

Load directly from disk

1) Select)the device address with a 'SELECT DISK ###' statement (see
note 1
2) input command 'LOAD RUN "MULTIDSK"'

Page (1)
Copyright, Wang Laboratories, Inc. 1989, All Rights Reserved



2200 Multiple Disk Exerciser -- Diagnostic Program Documentation

4.2

5.0
5.1

7.2

7.3

6.0
6.1

Load from 2200 Diagnostic Package

1) Select)the device address with a 'SELECT DISK ###' statement (see
note 1

2) Input command 'LOAD RUN'

3) If 'MAGNETIC MEDIA' disk proceed with step 4
Under '2200 DIAGNOSTIC PACKAGE' menu, select 'Magnetic Media'

4) Under 'MAGNETIC MEDIA' menu, select 'Disk Exercisers'

5) Under 'DISK EXERCISERS' menu, select 'Multiple Disk Exerciser'

Note 1: (### equals the device address where program resides)

OPERATING INSTRUCT IONS

Description of Operation

The first two screens of the exerciser require operator input to select
the processes, the function, and amount of testing. The third screen
displays the functions running, device being tested, number of errors,
and the number of accesses that have been completed. When inputs are
needed, it is indicated and all the options are listed at the bottom of
the screen.

Screen Descriptions

On each screen, lines:

a) 20 and 21 will describe any status or error information.
b) 22 and 23, (in box), describe all input/command options for the
current screen.

Procedures
1) For the exercisers set up procedure and screens see Appendix A.
2) For a description of the run time screen see Appendix B.

3) For a description of standard input and command options see Appendix
~C.

M1 SCELLANEQUS

Definitions

Hard error A disk operation that failed during normal testing ahd would
not successfully execute during ten retries.

Soft error A disk operation that failed during normal testing and was
successful ly executed in less than eleven retries. Also a
data compare error is considered a soft error.
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7.0

PROGRAM REVISION HISTORY

Rev 69C1:
This Revision corrects the problem running multi disk diagnostics with
the 386 Board.
The software has been patched to permenantly circumvent the error
message "CPU SOFTWARE MUST BE UPGRADED TO RUN THIS PROGRAM".
Rev. 6735:
Added support for 2200DS and RAM Disk. ‘Also fixed time out errors
on long cabled mux.
Rev. 64A4:
Added a routine to zero the sector to R/A/W test so intermittent
- write problems would show up.
Removed the zero retries function.
Added the 30 MEG to the 2275.
Rev. 6441:
Corrected counter problem during init read and write.
Rev. 639C:
The 2275 option (Winchester and 5 1/4" floppy disk) have been added
to the list of recognizable devices.
The screening has been made more user friendly. This will speed up
the time it takes to initiate the test and also made it easier to
understand.
Rev. 61B4:
The Quantum drives have been added to the list of recognizable
devices. Since the Quantum Q2040 responds to two addresses it is
treated as two separate devices.
Rev. 61A4:
- Firmware retries on error are now suppressed on Disk Processing
Unit's that have the ability.
Rev. 1.1:
Sector write backfill is now randomly selecting worst case data
patterns.
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APPENDIX A
IMPORTANT : THIS EXERCISOR WILL RENDER ALL RESIDENT DATA IN THE RANGE OF THE
SELECTED SECTORS INVALID AND TOTALLY USELESS.
A.1 INITIAL INPUT and SCREEN

A.2

1

The operator is instructed to mount platters in all the drives that
are to be tested. For a device to be testable it must:

a) have a scratch platter mounted.

b) not be write protected.

c) be operable enough for the address to be recognized as
available.

Press 'RUN' or 'RETURN' and the program will scan all the possible
disk addresses. The routine tries to ascertain what types of
devices are at what addresses and reports this information on the
Test and Parameter Select screen.

NOTE: |f desired the default parmeters can be altered by pressing SF'2

and then editing to the desired parmeters (as described by
appendix A.2). These parmeters will then be inserted as the
test parmeters. |f a sector selected is out of range of a
device then the parmeter used will be as close to the the
altered default as possible.

TEST and PARAMETER SELECTION

1

A display of all devices available for testing is given with the
following information:

a) test options

b) device address (see note 2)

c¢) model number

d) address of the first sector to be tested
e) address of the last sector to be tested

Note 2: (If the address was recognized, but an error occurred, the error

is printed to the left of the device address).
The user prompts are as follows:
A) "Are all the above parameters correct?"

'N' (no), enters the edit mode, and 'CONT'/'CTNUE' will exit the
edit mode. The option select menu may be edited using the
following options:

a) Test 'yes' or 'no' If no, then
no functions
will be run
on that
device.
b) Frmt 'yes' or 'no' Format device? -
Page (4)
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A) (continued)

c) Init 'yes' or 'no' Initialize the device. Write
a test pattern on every sector
selected for test.

d) Ver 'ves' or 'no' Verify the device. Read the

' test pattern from every sector
selected for test.

e) Address 'xxx' xxx=address of the device to
be tested.
f) Model TXXXXXXXX " Model number. (not used in

exerciser operation)
g) Sec. Range 'xxxxx/yyyyy' Sectors to be tested, from
xxxxx to yyyyy. (must be
: greater than 8)
h) Accesses 'XXXXXXXX ' Number of sectors to be read.
Type infinite for infinite.

'Y' (yes) or 'CONT'/'CTNUE', then the system proceeds to the
next prompt.

" B) "To proceed type ENABLE WRlTING "

The operator MUST enter 'ENABLE WRITING' to proceed further. |If
the phrase has already been entered correctly, and the exerciser
has not been returned to the first screen (A1), then the phrase
will not be requested again and the exerciser will by-pass this
prompt.

¢) "'WARNING: All.residentvdata will be DESTROYED by this exercise'"

This is the final step and warning before any WRITING is done.

Ensure that all devices to be tested have scratch media
instal led.

Depressing CONT/CTNUE will start the exerciser.

Page (5)
Copyright, Wang Laboratories, Inc. 1989, All Rights Reserved



2200 Multipie Disk Exerciser -- Diagnostic Program Documentation

A.3 Miscellaneous

1 No further operator commands are needed UNLESS:

a) An error occurs during format, at which time the exerciser
will ‘have to be restarted.

b) A format is requested on a device that can't be software
formatted.

2 If an error occurs during !nit, then the device is eliminated from
the test and the exerciser continues.

3 The model descriptions of the drives are as follows;

850 DSDD - Double Sided Double Density floppy

1000 - internal winchester
1002 ~ internal winchester
1004 - internal winchester
02040 - internal winchester
02020 - internal winchester

2200DS RAMD- 2200 Data Storage Cabinit ram disk

2200DS FLPk- 2200 Data Storage Cabinit 320/360k floppy

2200DS FLPm- 2200 Data Storage Cabinit 1.2 meg floppy

2200DS WINr- 2200 Data Storage Cabinit removable carterage winchester

2200DS WIN - 2200 Data Storage Cabinit winchester
2230-1 - external disk drive

2260-1/2 . - external disk drive

2260-1/4 - external disk drive

2266 - external disk drive

2275 WIN - 2275 winchester

2275 FLPm- 2275 1.2 meg floppy
2275 FLPk- 2275 320/360k floppy

2270 - external floppy drives
2270a - external floppy drives
2280 - external disk drive

SYSTEM RAMD- System ram disk
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APPENDIX B
The following screen/test descriptions are in the order in which they occur.

B.1 If no devices have been selected to test, then the following message
will be displayed on line 20 and the exerciser will wait for a command.

*RECHECK PARAMETERS, NO DEVICES ARE SELECTED-

Pressing 'RETURN' or 'RUN' will cause the routine to return to the Test
and Parameter Select Menu.

B.2 Format
1 If a device is selected for Test and Format, and:

a) It can be software formatted, then the following message
will appear on line 22 and the format will begin.

" CHECK: to ensure that the device is formatting and
the system isn't hung"

b) It can not be software formatted, then the exerciser
will stop, print the following message on line 20, and
will wait for a command.

"Press the format button for XXX" (where xxx is the
device address to be formatted)

2 When all of the devices requesting a format are formatted, then the
initialize and/or test routines will commence.
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B.3

B.4

Run Scre

The run
the devi

a)
b)
c)
d)
e)
f)

Note 3:

Note 4:

en

screen will be displayed with the following information of all
ces that are to being tested.

the disk address

the function (see note 3)

the number of accesses

the sector range being tested

the number of hard errors (see note 4)
the number of soft errors (see note 4)

The current function (if in process) or the last function (if
not in process) processed. During init "w" or "r" is printed
next to "init" to indicate whether reading or writing.

During init this column will stay blank. Init terminates
testing of the device if an error is encountered.

The line containing the parameters of the device currently beihg
processed is highlighted and the function updated, when applicable.

A lower case 'w' appears to the right of the function name
(Init) while the media is being written.

All disks sectors to be tested must be written, in the data

field, with the current sector and disk addresses and then
back-filled with a worst case data pattern.

A lower case 'r' appears to the right of the function name

(init) while the media is being verified. Seek location is

also checked whenever a read is performed.

Initialization
1 Init
2 Ver

A)

B)

If media verification was selected, all sectors to be tested are

read. ‘The sector and disk addresses written in the data field
are compared with the current sector and disk addresses for
equality (i.e., to see if the heads seek to the correct
location).

If media verification was not selected, the first, middle and
last sectors to be tested on the disks are verified.
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B.5

B.6

Test

This is the exerciser portion of the "EXERCISER". The device, sector
address, and function are reselected after eight sequential accesses.

1 All the devices selected for Test are assembled in a device list and
the device to be tested is randomly selected.

2 The function is randomly selected from one of the following four:

a) VERIFY Verifies the sectors selected and reports
controller detected errors.

b) READ Reads the selected sectors and checks that the
correct data was read.

c) WRITE Writes the selected sectors with same information

that Init does and will report controller
detected errors.

d) R/A/W Writes the 8 sectors selected then immediately
reads them and reports any errors.

3 The sector address is randomly selected from within the range
allowed by the test parameters. That address PLUS 7 are the eight
sectors tested (the range of sectors allowed for test can vary up to
eight greater than the maximum address selected in the test
parameters but not more than the system allows).

4 These parameters are combined, the test is run, and the above
selection process is redone. Each device will be accessed (access =
1 sector R/A/W, READ, WRITE or VERIFY) as many times as was
specified.

Error Recovery

1 Four types of errors can occur:

A) The first error is a hardware error. When a hardware error
occurs the statement "CHECKING ERRCR" appears at the top center
of the screen. This statement remains while the program does up
to ten retries of the current function on the failing sector and
then reports the error.

B) The second type of error is a seek error (the disk and sector
address read from the media, as written by Init, did not compare
with the addresses requested). |f this error is detected, the
error is reported, counted as a soft error and the test
continues.
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C) The third type of error is a data compare error (the data read
from the disk didn't compare with the data that was expected
from the disk, as written by Init). |f this error is detected,
the error is reported, counted as a soft error and the test

continues.

D) The fourth error is a format error. |f an error occurred during
a Format operation, then the exerciser will stop, report the
error, and wait for another command.

Errors are reported with the device address, sector address,
function that was being performed, and the type of error that

occurred.

A) The last error that occurred is displayed on line 21 of the RUN
SCREEN. |f the screen has been changed (define an error or to
change the page) then the error is not redisplayed, but new ones
will be displayed when they occur.

B) Errors can be printed on either printer 204 or printer 215. |f
the printer is selected, 500 errors will be printed and then
printing will cease, unless SF'14 (printer select key) is
toggled or the exerciser screen is changed (to a different page
or screen), but the screen error display will constantly update.
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APPENDIX C

This is a description of the commonly used commands/inputs. All commands or
inputs can be used when defined at the bottom of the screen (in the box).

SF'15/31

RETURN
SF'0
SF'14

CLEAR/PREV_SCRN

CONT/CTNUE
RETURN or Y

change the page. If there are more than 17 devices to
be listed, then at the top right corner of the screen
"More" will be printed. This applies to the Parameter
Select, Test and Run screens, if more than 17 devices
are available for testing.

"Define error |-xx" will be displayed. There is an
explanation of errors 1-90 through 1-99 in the
"Exerciser". xx is the last error encountered or
selected by the operator, if neither has occurred then
default is 90. xx can be left or changed to select
90-99. When the explanation is displayed the
exerciser continues operation.

displays the explanation of the error selected.
returns to the normal screen.

printer select. The currently selected printer option
is displayed in the upper left corner of each screen.
To change selection press SF'14, the selected printer
option will toggle between 204, 215, and off (no
printer selected), until the desired option is
selected.

Returns to the last functional screen or menu.

These are general usage keys which cause a
continuation to the next step.
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL. MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

WANG
REVIEW MEMORANDUM JVANC

Diagnostic Engineering Department

To: Phil Doris, Darlene Ross, Henry Shinnagel, Mike Severin, Torry Hack
Date: December 21, 1989
From: Teri Emond ' Doc:  DERLPRE93/VS6

Subject: 2200 Diagnostic Package, Rev. 2.00.00, Review

The 2200 Diagnostic Package, Rev. 2.00.00, is ready for review.
This review package p/n 195-2956-0/295—595670‘includes the following:

Documentation:

2200 Diagnostic Package 760-0029€E
2200 Multiple Disk Exerciser 760-1208D
Program Diskettes:
"ALL" 8" DSDD 2.00.00 732-0002J4
Magnetic Media 8" SSSD 2.00.00 702-0292C
2.00.00

Magnetic Media 5.25" DSDD .00 732-8520A

This revision corrects the problem running Multi Disk diagnostics with
the 386 board. The software has been patched to permanently circumvent
the Error message "CPU SOFTWARE MUST BE UPGRADED TO RUN THIS PROGRAM" .

There will be a meeting held on Monday, January 8, 1990 at 2:00 p.m. in
the 6th floor conference room in Tower |, to determine the adequacy of this
Diagnostic Package for release. |f your review indicates a problem, please
contact me immediately so that an attempt may be made to correct the problem
prior to this meeting. At the time of the meeting, it will then be determined
whether or not these problems can be or have been corrected to everyone's
satisfaction. After this meeting, if the package is judged adequate for
release, all further problems with it will be accepted only via Problem’/’
Reports.

cc: Paul Bencal

Keith DeGiacomo
Dan Horne ~ : 7
Paul Phaneuf . 8

I

‘Debbie Querze |
Gail Stanwyck ,)/ J
Al Woodruff :

Bill Zannini \
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1.0

2.0

2.1

2.2

3.0

REFERENCE DOCUMENTATION

Wang BASIC 2 Language Reference Manual.

CONF IGURAT ION REQUIREMENTS

Hardware

Minimum required configuration

2200 system

Check the configuration requirements for the program that is going to be
run.

NOTE: Ensure that the partition size is large enough and the Device
Table is properly configured.

Software

MVP CPU software must be rev. 1.8 or higher

VP CPU software must be rev. 2.1 or higher

Check the configuration requirements for the program that is going to be

run.

PROGRAM DESCRIPTION

These are menu driven disks containing a combination of the diagnostics,
utilities and exercisers for the 2200 MVP/LVP/SVP/VP systems. These
programs are divided into four categories:

1. Printers/Plotters/Terminals
2. Magnetic Media

3. Telecommunications

4. CPU/Memory Test

The entire Diagnostic Package is contained on either one 8" Double-Sided
Double-Density (DDDS) disk, four 8" Single-Sided Single-Density (SSSD)
disks or four 5-1/4" Double-Sided Double-Density (DSDD) disks. The four
disk set has the package divided into the four categories previously
listed (one category per disk).
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4.0

5.0

5.1

LOAD PROCEDURES

1. Select the device address with a 'SELECT DISK ###' statement (###
equals the device address where program resides).

2. Input command 'LOAD RUN' to load if there is a "START" file. Input
command 'LOAD RUN T"@MENU"', if there is no start file.

OPERATING INSTRUCTIONS‘

The menus in this package run the same as the system menus except the
screening is revised. The Terminal number, Partition number and the
size of the partition will be displayed in the lower right corner of the
screen. Also the menus can be stepped backwards with 'PREV SCRN',
CLEAR, or SF'31 keys.

Selection is made with the 'BACK SPACE', 'SPACE' bar, and the cursor
arrows. When the desired selection is made (large dot before the name
and the line is highlighted), press 'RUN' or 'RETURN' to initiate the
selection. |f the selection is another menu, then it will be
displayed. |f the selection is a program, then it will be loaded and
run.

In order to support all of the 2200 LVP/SVP/MVP systems the diagnostic
package needs to be available on 8" DSDD, 8" SSSD and 5-1/4" DSDD. The
package is divided into four categories. Each category is small enough
that it will fit on a SSSD 8" (or DSDD 5-1/4") disk. The entire package
is on one 8" DSDD disk, four 8" SSSD or four 5-1/4 DSDD disks. The
instructions for these disks are as follows:

Disk Type Category refer to Section
8" DSDD- All 7.1
8" SSSD & 5-1/4" DSDD Printers/Plotters/Terminals 7.2
8" SSSD & 5-1/4" DSDD Magnetic Media 7.3
8" SSSD & 5-1/4" DSDD Telecommunications 7.4
8" SSSD & 5-1/4" DSDD CPU/Memory test 7.5

2200 LVP/SVP Diagnostic Package

After the menu is loaded the following four selections will be displayed
on the screen;

. Printers/Plotters/Terminals Proceed to section 7.2
. Magnetic Media Proceed to section 7.3
. Telecommunications Proceed to section 7.4
. CPU/Memory test’ Proceed to section 7.5

Select one of the above, using the normal menu selection procedure, and
proceed with the corresponding instructions below.
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5.2

5.3

5.4

5.5

6.0

Printers/Plotters/Terminals

When this menu is loaded the following options are available by the
normal menu selection procedure:

. Printers and Plotters
. Terminals/Keyboards

The options for these selections are described in Appendix A.

Magnetic Media

‘When this menu is loaded, the following options are available by the

normal menu selection procedure:

. PLL/VCO Adjustments
. Alignment Routines

. Disk Utilities
. Disk Exercisers
. Mag Tape

The options for these selections are described in Appendix B.

Telecommunications

When this menu is loaded, the following options are available by the
normal menu selection procedure: '

. 2228 D/E/F Power-Up Diagnostic Error Code Interpreter
. 2228 D/E/F 17 Board Burn In

. 2228 E/F Field Service Diagnostic

. 2228 D Field Service Diagnostic Rev. 2

. 2228 D Field Service Diagnostic Rev. 1

. 2227B/2228B T/C Diagnostic

For these procedures, numbers and names see Appendix C.

" CPU/Memory Test

When this menu is loaded, the following options are available by the
normal menu selection procedure:

. CPU Instruction Exerciser
. CPU/Memory Diagnostic Procedure
. Memory Error Chip ldentifier

For these procedures, numbers and names see Appendix D.

M{SCELLANEGUS

SSSD means Single-Sided Single-Density
DSDD means Double-Sided Double-Density

Revision numbers are explained in Appendix E.
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7.0

PROGRAM REVISION HISTORY

2.00.00 This Revision corrects the Problem running Multi Disk
Diagnostics with the 386 Board.
The software has been patched to permanently circumvent the
Error message "CPU SOFTWARE MUST BE UPGRADED TO RUN THIS PROGRAM"

18A4 Changed the 'IF THEN ELSE' test in the CPU Instructions
Exerciser to not error on old releases of BASIC. Replaced a
damaged 'FTU' file on the 5-1/4 DSDD Magnetic Media disk (5-1/4
revision is 68A0).

179E Added test to the CPU Instructions to verify the VLS| CPU chip
executes conditional branches correctly. Test was written after
a bad shipment of chips was received. Rewrote the Data Memory
Diagnostic for the VLSI-2 CPU. Added and enhanced many tests.
Field Service menu labels changed.

6734 Added support for 2200DS and RAM Disk to MULTIDSK and FTU. Also
fixed time out errors on long cabled mux.
Added old style hashing routine to SUPERZAP.

6591 Internal change ECO update needed.
6534 Added 2220DW printer test to package.

64A7 Multidsk has been modified to check for intermittent writing.
STARTPLL was renamed to PLL and address selection was added.
General Disk was converted to an FTU and named FTU.
Phoenix Alignment was renamed to 2280ALGN and now has address
selection.

6436 The package has been broken into four sections for use on
Single-Sided Single-Density disks and the 5-1/4" disks.
The programs have been updated to the latest revisions.
MECI and FILZAP have been added.

6396 This package has been expanded to exercise the 2209A Tape Drive
Unit.
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APPENDIX A
OPTIONS FOR PRINTERS/PLOTTERS/TERMINALS
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o

Select the desired test and refer to the appropriate documentation for

the procedures.

Documentation

Revision

Menu selection Program Name Part Number Soft Doc.
. PRINTERS/PLOTTERS
. 2201L 2201L 760-1259 1.0 9434
. 2220DW 2220Dw 760-1327 6534 9534
. 2221W 2221w (see note 1)
. 2231W-1 223 1W-1 (see note 1)
. 2231W-2 2231W-2 (see note 1)
. 2231W-3 2231W-3 (see note 1)
. 2231W-6 2231W-6 (see note 1)
. 2232 2232 760-1258 61B0 9434
. 2235 2235 (see note 1)
.. 2245 2245 (see note 1)
. 2251 2251 (see note 1)
. 2261W 2261W (see note 1)
. 2263-1 2263-1 (see note 1)
. 2263-2 2263-2 (see note 1)
. 2263-3 2263-3 (see note 1)
. 2273-1 2273-1 (see note 1)
. 2273-2 2273-2 (see note 1)
. 2281W . 2281W (see note 1)
. 2282 2282 760-1276 414A 9434
. TERMINALS/KEYBOARDS
. 2200 Universal Keyboard Test wuTextTst 760-1265 1294 9434
. Burn-In Test 36debin (see note 2)
. Local Printer Test 36ptrloc (see note 2)
. Character/Attributes Test 36chratb (see note 2)
. CRT Alignment Test 36caling (see note 2)
. Partition Monitor 36par ton (see note 2)
Notes
1 - Part of General Printer Exerciser 760-1257 6441 9434
11B1 9434

2 - Part of 2236DE/DW Field Service Diag.

Revision numbers are explained in Appendix E.

160-1270
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APPENDIX B
OPTIONS FOR MAGNETIC MEDIA
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Select the desired test and refer to the appropriate documentation for the
procedures. :

Revision
Program Name

Documentation
Part Number Soft Doc.

Menu selection

. PLL/VCO Adjustments

. PLL Adj. (DSDD/Winchester) PLL 760-12508 84A5 94A5

. VCO Adj. (DSDD/Win. w/o scope) 2200 VCO 760-1263 81B4 9434
. Alignment Routines

. DSDD Drive (850/851) 850AL IGN 760-12238B 8448 9545

. Phoenix 2280ALGN 760-1264A 84A4 94A4
. Disk Utilities

. Field Test Unit FTU 760-1261D 68A0 98A0

. Volume Zap SUPERZAP 760-1260A 8734 9734

. Alternate Sector Test PLL 760-12508 84A5 94A5
. Disk Exerciser

. Multiple Disk Exerciser MULTIDSK 760-1209D 69C1 93C1

. LVP DPU Burn In DPU Bl 760-1262 41B4 9434
. Mag Tape

. 2209A Tape Drive 109A010A 760-1269 2.0 9434

. Kennedy Archiving Tape Drive TAP 29M 760-1103A 7320 9434

Revision numbers are explained in Appendix E.

Page (8)
(c) Copyright Wang Laboratories, Inc., 1989 All Rights Reserved



2200 Diagnostic Package - Diagnostic Program Documentation

APPENDIX C
OPTIONS FOR TELECOMMUNICATIONS
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Select the desired test and refer to the appropriate documentation for

the procedures.

Documentation Revision

Menu selection Program Name Part Number  Soft Doc.
. 2228 D/E/F Power-Up Diag.

Error Code Interpreter 28DEFE|I 760-1121A 3370 9434

. 2228 D/E/F 7 Board Burn In - 7BDEFBI 760-1124B 4370 9434

. 2228 E/F F.S. Diag. 28EFSR2 760-1122A 1370 9434

. 2228 D F.S. Diag. Rev. 2 28DFSR2 160-1267 1158 9434

. 2228 D F.S. Diag. Rev. 1 28DFSR1 760-1268 1121 9434

. 22278/2228B T/C Diagnostic STARTTC 160-1275 1381 9434

Revision numbers are explained in Appendix E.

Page (10)
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2200 Diagnostic Package - Diagnostic Program Documentation

APPENDIX D
OPTIONS FOR. CPU/MEMORY TEST
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2200 Diagnostic Package - Diagnostic Program Documentation

Select the desired test and refer to the appropriate documentation for
the procedures.

Documentation Revision
Menu selection Program Name Part Number Soft Doc.
. CPU Instruction Exerciser . SYS1(note 2) 760-1266 1.0 9434
. CPU/Memory Diagnostic Procedure @ (note 1) 760-1271A 179€ 979E
. Memory Error Chip Identifier MECI 760-1272 8434 9434

Notes:

1. The CPU/Memory Diagnostic Procedure explains how to load (boot) the
CPU/Memory diagnostic. The documentation number and revision numbers
are for the CPU/Memory diagnostic.

2. This test contains many files on the media. The file names are
listed in the documention for the program.

Revision numbers are explained in Appendix E.

Page (12)
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2200 Diagnostic Package - Diagnostic Program Documentation

APPENDIX E
EXPLANATION OF REVISION NUMBERS
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2200 Diagnostic Package - Diagnostic Program Documentation

Rev.

1st Position = Kind of Diagnostic

Not Supported
Diagnostic Program
Moni tor Package
Moni tor Program
Burn In
Power Up
Exerciser
Board Repair
Utility
Document only
Reserved

DQONONHLWLN=O

T
5

|
.
|
:
|
H
|
.
|
:
'
.
|
H
|
.
|
.
|
.
!
:
|
.
|
:
|
:
|
H
|
H
|
.
1
:
|
H
|
.

2nd Position = Last Digit of Year

Self-explanatory 0-9

P semm S D CeED CNEE et PR D e SR D e WEE Sem A e Semm S D SR aram s o .—'

3rd Position = Month of Revision
January
February
March
April
May
June
July
August
September
October
November
December

OQOWPOO~NOOOLEWLWN

4th Position = Type of Change

OHENaO ._._.-.-._._._.......-.-....-._.-._._.-._.-.-._._._._.-.-._.-._._.-.-.-.-.-.-.-.-._._I

Brand New
Software Fix
Test Added
Enhancement
Hardware Change

These numbers can be added together (in hex) to include more than one type
of change. :

Page (14)
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:
E— Y < . PART NO. |

(WANG) MANUFACTURING

SHEET OF
1 6
wss  TEST PROCEDURE fome———
09/14/89
TITLE PART NUMBER TYPE OF TEST
CS386 210-9561A-D RUN-IN TEST
210-9562
212-7129A-D
APPROVAL APPROVAL APPROVAL
TECHNICAL WRITER ¢-/2-9% PRODUCT SUPT/ENGR.
| gwpamie /7 AR, ‘7/2/97
C(QEVIE / PILOT ENGR.
fo S Y P s Shofes
REVISION HISTORY
1 REV. DESCRIPTION SHT. | MPc/eco| DATE | CHANGED BY
A PRELIMINARY DRAFT 09/08/89
B [HANGES PER ENGINEERING 09/12/89 |S. CLAKK
C SMALL CHANGES n/a n/a 09/12/89 |S. CLARK

Distr., VS Board Area

RGW 03262 10/88 COMPANY CONFIDENTIAL



PART NO.,

(WANG) \MANUFACTURING

212-7/29 £ -D

SHEET 2 OF

&

TEST PROCEDURE [erv=

07 -1%-579

RGW 03252

TITLE
CS386 (212-7129A-D)
RUN-IN TEST
1. PURPOSE
1.1 To detail the steps necessary when performing a RUN-IN test on
the CS386 CPU assembly (212-7129A-D).
NOTE: THERE ARE TWO METHODS THAT CAN BE USED TO RUN-IN THE CPU
ASSEMBLY. THIS PROCEDURE COVERS RUNNING THE ASSEMBLY
WITHIN THE CS386 SYSTEM. SEE APPENDIX 7.1 FOR A
PROCEDURE ON HOW TO RUN THE ASSEMBLY USING THE BUILT IN
TEST (BIT).
2. REFERENCES
2.1 None required.
3. RESPONSIBILITIES
3.1 Refer to GUIDELINES FOR WRITING TEST PROCEDURES (PROC-0009) ,
section 4., for a detailed 1isting of responsibilities.
4. EQUIPMENT REQUIREMENTS

DESCRIPTION PART NUMBER QTY.
2436 Workstation.......covveeneienennoens 187-3249 or equiv..... 1
Test fixture which includes:

= 360K FIOPPY.-vcvvvrnnanncennnnananeanns 289-0846.......00ncnen 1

- 20MB Winchester.....ccvveveeeeninennns 289-0849.......00000nn 1

w DPU PCB. oo iieivneeentonnsnnssassoane 212-7113 . . e e 1

- TripleController..................... 212-3012. 00 v e e e i e 1

SETUP PROCEDURE

5.1 Verify that the jumper (J5), located on the 210-9561X board,
is positioned as shown below:

* * * * *

9561A 9561C
95618 95610

Connect the battery (from the test fixture) to location J2 of
the 210-9562 board.

Insert the assembly under test (212-7129A-D) into the CPU
position of the test bed motherboard.

COMPANY CONFIDENTIAL




{(WANG) \1ANUFACTURING

PART NO. ' )
212 = /P94 -0

SHEET 3 OF (,

TEST PROCEDURE ==
09-/4/-59

TITLE
6.1
6.2
6.3
6.4
6.5
RGAW 03282

10/88

CS386 (212-7129A-D)
RUN-IN TEST

6. ACTUAL TEST

Power UP the test bed. The following screen will appear:

COPYRIGHT, WANG LABORATORIES, INC., 1989 REV 5930

SRAM 256KB LOOP COUNT: XX
DRAM  XXXXKB

Verify that the amount of "D RAM" tested is equal to that
expected for the assembly under test (see above). If the
amount is less than expected, the assembly has failed.
The following message will appear:

Mount system platter

Press Reset

After the LED on the floppy drive has extinguished, press the
SHIFT and RESET keys simultaneously (SHIFT/RESET).

The following prompt will appear on the monitor screen:

Key SF?

COMPANY CONFIDENTIAL



PART NO.

(WANG) \1ANUFACTURING j/z’””"'”

TEST PROCEDURE [

P-4 59
TITLE
CS386 (212-7129A-D)
RUN-IN TEST
6. ACTUAL TEST (cont'd)
6.6 Press the SFO key. The following screen will appear:
whakk SYSTEM SOFTWARE **%**
Select item with SPACE & BACKSPACE. MEMORY 1024 K

Key RUN to execute, CLEAR or PREV for previous screen TERMINAL 1

# Multiuser BASIC-2

. Diagnostics

6.7 Select "DIAGNOSTICS". Press the RUN key. The "Customer
Diagnostic" screen will appear.

6.8 Allow the test to run for a specified period.
6.9 MWhen complete, press the SHIFT and RESET keys at the same time

(SHIFT/RESET). Disconnect the battery and remove the
assembly from the test fixture.

6.10 If the assembly has run error free, fill out the appropriate
paperwork and submit the assembly for FINAL ACCEPTANCE TESTING.

6.11 If a failure was detected, fill out the appropriate paperwork,
noting the discrepancy, and send the assembly to the REPAIR
AREA.

RGW 03252 COMPANY CONFIDENTIAL



(WANG) \MANUFACTURING e
SHEET 5 OoF 4
TEST PROCEDURE [srm—2 7

PART NO.

TITLE
CS386 (212-7129A-D)
RUN-IN TEST
1. APPENDIX - ALTERNATE TEST
7.1 RUN-IN TEST (BIT):

7.1.1 EQUIPMENT REQUIREMENTS

- One
- One

2436 Workstation (187-3249 or equivalent)
Cabinet Assembly CS-D/N (279-0873)

- One Triple Controller (212-3012)
7.1.2 SETUP PROCEDURE
. 7.1.2.1 Verify that the jumper (J5), located on the

210-9561X board, is positioned as shown
below:
* * * * * *
9561A 9561C
95618 9561D

7.1.2.2 Connect the battery (from the test fixture)
to location J2 of the 210-9562 board.

7.1.2.3 Attach jumper to location J7 of the 210-9561
board.

7.1.2.4 Insert the 212-3012 Triple Controller into
any available slot.

7.1.2.5 Attach a workstation cable to the terminal
position of the 212-3012 Triple Controller.

7.1.2.6 Insert the assembly under test (212-7129A-D)

into the CPU position of the motherboard.

RGAW 03252

COMPANY CONFIDENTIAL



P

PART NO.

{(WANG) \ANUFACTURING |— ZZ'WZ%D
SHEET oF &

TEST PROCEDURE [

TITLE

CS386 (212-7129A-D)
RUN-IN TEST
7. APPENDIX - ALTERNATE TEST (cont'd)
7.1 RUN-IN TEST (BIT): (cont'd)
7.1.3 ACTUAL TEST
7.1.3.1 Power ON the test bed. The following screen

will appear:

COPYRIGHT, WANG LABORATORIES, INC., 1989 REV 5930

SRAM  256KB LOOP COUNT: XX
DRAM  XXXXKB

7.1.3.2 Verify that the amount of "D RAM" tested is
equal to that expected for the assembly
under test (see above). If the amount is
less than expected, the assembly has failed.

7.1.3.3 The assembly under test will continue to
cycle for a specified run-in period (or
until an error is detected).

7.1.3.4 Run the diagnostic for a specified period.

7.1.3.5 When complete, press the SHIFT and RESET
keys at the same time (SHIFT/RESET).  Power
down the test bed. Disconnect the battery
and remove the assembly from the test
fixture.

7.1.3.6 If the assembly has run error free, fill out
the appropriate paperwork and submit the
- assembly for FINAL ACCEPTANCE TESTING.

7.1.3.7 If a failure was detected, fill out the
appropriate paperwork, noting the
discrepancy, and send the assembly to the
REPAIR AREA.

RGW 03262 10/88 COMPANY CONFIDENTIAL
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0664S

TEST

(WANG) MANUFACTURING

PART NO.

212-7129A-D

PROCEDURE

SHEET

1 OF ¢

DATE

09/14/89

TITLE
CS386

PART NUMBER

210-9561A-D
210-9562
212-7129A-D

TYPE OF TEST

RUN-IN TEST

APPROVAL

APPROVAL

APPROVAL

Cter’

_ guqame /7

TECHNICAL WRITER §.2-5F

PRODUCT SUPT/ENGR.

2.9 Y/s7

W c;//f/i’ff /,4/ W

/7 2l

PILOT ENGR.
2 el

/

REVISION HISTORY

REV.

' DESCRIPTION

SHT.

MPC/ECO

DATE CHANGED BY

e —

A PRELIMINARY DRAFT
B CHANGES PER ENGINEERING

c SMALL CHANGES

i Distr, VS Board Area I

RGW 03252 10/88

n/a n/a

S. CLARK
S. CLARK

09/08/89
09/12/89

09/12/89

COMPANY CONFIDENTIAL



(WANG) \ANUFACTURING | 22727 50

TEST PROCEDURE [re———2 JI

TITLE

CS386 (212-7129A-D)
RUN-IN TEST

1. PURPOSE

1.1 To detail the steps necessary when performing a RUN-IN test on
the CS386 CPU assembly (212-7129A-D).

NOTE: THERE ARE TWO METHODS THAT CAN BE USED TO RUN-IN THE CPU
ASSEMBLY. THIS PROCEDURE COVERS RUNNING THE ASSEMBLY
NITHIN THE CS386 SYSTEM. SEE APPENDIX 7.1 FOR A

PROCEDURE ON HOW TO RUN THE ASSEMBLY USING THE BUILT IN
TEST (BIT).

2. REFERENCES
2.1 None required.

3. RESPONSIBILITIES

3.1 Refer to GUIDELINES FOR WRITING TEST PROCEDURES (PROC-0009),
section 4., for a detailed Tisting of responsibilities.

4. EQUIPMENT REQUIREMENTS

DESCRIPTICN PART NUMBER QrY.
2436 Workstation.......coevvieiiinnienenn 187-3249 or equiv..... 1
Test fixture which includes:

= 360K FIOPPY . cvvvevrnmnnnononsenenanns 289-0846......000uunn 1

- 20MB Winchester........oeeveveeiennens 289-0849.............. 1

m DPU PCB...oviivereenacssoneanacnsances 212-7113 .. e e e ees 1

- Triple Controller...........covvuveees 212-3012. . 0o e s 1

SETUP PROCEDURE

—

5.1 Verify that the jumper (J5), located on the 210-9561X board,
is positioned as shown below:

* * * * *

9561A 9561C
95618 95610

Connect the battery (from the test fixture) to location J2 of
the 210-9562 board.

Insert the assembly under test (212-7129A-D) into the CPU
position of the test bed motherboard.

RGW 03252 . COMPANY CONFIDENTIAL



MANUFACTURING 20222 D

TEST PROCEDURE fore—————
09 -/4-59

TITLE

CS386 (212-7129A-D)
RUN-IN TEST

6. ACTUAL TEST

6.1 Power UP the test bed. The following screen will appear:

COPYRIGHT, WANG LABORATORIES, INC., 1989 REV 5930

SRAM  256KB LOOP COUNT: XX
DRAM  XXXXKB

6.2 Verify that the amount of "D RAM" tested is equal to that
: expected for the assembly under test (see above). If the
amount is less than expected, the assembly has failed.

6.3 The following message will appear:
Mount system platter
Press Reset

6.4 After the LED on the floppy drive has extinguished, press the
SHIFT and RESET keys simultaneously (SHIFT/RESET).

6.5 The following prompt will appear on the monitor screen:

Key SF?

RGW 03262 10/88 COMPANY CONFIDENTIAL



PART NO.

(WANG) \;ANUFACTURING 2127222

SHEET <% oF

TEST PROCEDURE [z

P, <59
TITLE
CS386 (212-7129A-D)
RUN-IN TEST
6. ACTUAL TEST (cont'd)
6.6 Press the SFO key. The following screen will appear:
*askk QYSTEM SOFTWARE *****
Select item with SPACE & BACKSPACE. MEMORY 1024 K

Key RUN to execute, CLEAR or PREV for previous screen TERMINAL 1

# Multiuser BASIC-2

. Diagnostics

6.7 Select "DIAGNOSTICS". Press the RUN key. The "Customer
Diagnostic" screen will appear.

6.8 Allow the test to run for a specified period.

6.9 When complete, press the SHIFT and RESET keys at the same time
(SHIFT/RESET). Disconnect the battery and remove the
assembly from the test fixture.

6.10 If the assembly has run error free, fill out the appropriate
paperwork and submit the assembly for FINAL ACCEPTANCE TESTING.

6.11 If a failure was detected, fill out the appropriate paperwork,
noting the discrepancy, and send the assembly to the REPAIR
AREA.

RQW 03252 COMPANY CONFIDENTIAL



TEST PROCEDURE [o7=

(WANG) \ANUFACTURING et

PART NO.

SHEET 5 oOF &%
0%///53

TITLE

7.1.2

RGW 03252

7.1 RUN-IN TEST (BIT):

CS386 (212-7129A-D)

RUN-IN TEST

7. APPENDIX - ALTERNATE TEST

7.1.1 EQUIPMENT REQUIREMENTS

- One 2436 Workstation (187-3249 or equivalent)
- One Cabinet Assembly CS-D/N (279-0873)
- One Triple Controller (212-3012)

SETUP PROCEDURE

7.1.2.1

7.1.2.2

7.1.2.3

7.1.2.4

7.1.2.5

7.1.2.6

Verify that the jumper (J5), located on the
210-9561X board, is positioned as shown

below:

* * * * * *
9561A 9561C
95618 9561D

Connect the battery (from the test fixture)
to location J2 of the 210-9562 board.

Attach jumper to location J7 of the 210-9561
board.

Insert the 212-3012 Triple Controller into
any available slot.

Attach a workstation cable to the terminal
position of the 212-3012 Triple Controller.

Insert the assembly under test (212-7129A-D)
into the CPU position of the motherboard.

COMPANY CONFIDENTIAL




MANUFACTURING 227295

TEST PROCEDURE

PART NO.

SHEET (, OF &
27

TITLE

7.1.3.1

SRAM 256KB
DRAM  XXXXKB

7.1.3.2

7.1.3.3

7.1.3.4
7.1.3.5

RGW 03282 10/88

7.1 RUN-IN TEST (BIT):
7.1.3 ACTUAL TEST

CS386 (212-7129A-D)

RUN-IN TEST

7. APPENDIX - ALTERNATE TEST (cont'd)

(cont'd)

Power ON the test bed. The following screen
will appear:

COPYRIGHT, WANG LABORATORIES, INC., 1989 REV 5930

LOOP COUNT: XX

Verify that the amount of "D RAM" tested is
equal to that expected for the assembly
under test (see above). If the amount is
less than expected, the assembly has failed.

The assembly under test will continue to
cycle for a specified run-in period (or
until an error is detected).

Run the diagnostic for a specified period.

When complete, press the SHIFT and RESET
keys at the same time (SHIFT/RESET).  Power
down the test bed. Disconnect the battery
and remove the assembly from the test
fixture.

If the assembly has run error free, fill out
the appropriate paperwork and submit the
- assembly for FINAL ACCEPTANCE TESTING.

If a failure was detected, fill out the
appropriate paperwork, noting the
discrepancy, and send the assembly to the
REPAIR AREA.

COMPANY CONFIDENTIAL



VS OFFICE ELECTRONIC MAIL FRIDAY 12/15/89 03:52 PM PAGE: 1

cC: RICHARE SUTTON . MSO18-26C/P3
FROM: ELIACIM CORTES

SUBJECT: SURPLUS 220C EQUIPMENT DATE: 12/15/89
DISTRIBUTION:

NOT REQUESTED 1\

10 ED DAIGNEAULT CC. RICK SUTTON S
FROM: ELIACIM CORTES 200~ 3038 TEmm Co .
DATE: 12-15-89 ‘ _ wgvTét CovT.
SUBJECT: 2200 EQUIPMENT Ho- 7394 0Lsa /P

APR CURRENTLY HAS THE FOLLOWING EQUIPMENT AVALRLABLE:

@.SAGOOD DISKS .2275-10 ANDF‘E’!’“& :

« 1 MICRO VP WHICH ONLY HA RASSIS, POWER SURPLY AND MOTHERBOARD| (NO BOARDS)
3. 2 2AD TRIPLE CONTROLLERS (NEED REPAIRS).

4o 4 KEYBOARDS PN 27v-2330 (WILL THESE FIT YOUR APPLICATION?)

5« I HAVE NO DATA AT THIS MOMENT ON AVAILAZILITY OF THE WORKSTATION CABLES.
PLEASE ADVISE IF YQU WANT US TO SHIP THESE. \

REGARDS: ELIACIM.

P
P.O. MmhogE For 55/00

EQ UTP mEAT
#

NEZD NEW PO #
> Jef



, . TG

FROM:

KHALIL AZAR
STEVEN J. ANTHONY / MICHAEL DICK

SUBJECT CS 386 (2200 /386) Outstanding Run-In Equipment

DATE:

14 DEC 89

-~

On 20 Sept 89, Ed Daignault generated a C.A.R. for support of the CS 386
product, a 2200 80386 microprocessor based product. In this C.A.R., is

equipment designated for use in the PB PCB Run-In area. The list of equipment
required to perform PCB Run-In, per projected build quantities, is as follows:

QUANTITY ITEM P/N
5 TERMINAL 187-3249
5 VLSI CHASIS | 270-1018
5 TRIPLE CONTROLLER 212-3012
5 DISK SYSTEM 187-3505
5 DISK CABLE 220-0365
5 TERMINAL CABLE 220-0447

To date the following equipment is still re&uired to perform PCB level

Run-In:

QUANTITY ITEM P/N
2 VLSI CHASIS 270-1018
2 TRIPLE CONTROLLER 212-3012
4 DISK SYSTEM 187-3505
5 DISK CABLE 250-0365

In an effort to attain the required equipment to begin PCB level Run-In,
the following will occur:

1)

2)

Wang Re-Manufacturing, athough previous checked twice for available
required equipment, will be checked again. This will be complete 14
DEC 89.

Product Support Engineering and Finance will be requested to
expedite any remaining equipment shortages from Wang Labs Puerto
Rico and/ or Wang stock. Additionally, expected ship times and
delivery dates will be requested.



TO:
FROM:

KHALIL AZAR
STEVEN J. ANTHONY / MICHAEL DICK

SUBJECT CS 386 (2200 /386) Outstanding Run-In Equipment

DATE:

14 DEC 89

-~

On 20 Sept 89, Ed Daignault generated a C.A.R. for support of the CS 386
product, a 2200 80386 microprocessor based product. In this C.A.R., is

equipment designated for use in the PB PCB Run-In area. The list of equipment
required to perform PCB Run-In, per projected build quantities, is as follows:

QUANTITY ITEM P/N
5 TERMINAL 187-3249
5 VLSI CHASIS 270-1018
5 TRIPLE CONTROLLER 212-3012
5 DISK SYSTEM 187-3505
5 DISK CABLE 220-0365
5 TERMINAL CABLE 220-0447

To date the following equipment is still re&uired to perform PCB level

Run-In:

QUANTITY ITEM P/N
2 VLSI CHASIS 270-1018
2 A TRIPLE CONTROLLER 212-3012
4 DISK SYSTEM 187-3505
5 DISK CABLE 220-0365

In an effort to attain the required equipment  to begin PCB level Run-In,
the following will occur:

1)

2)

Wang Re-Manufacturing, athough previous checked twice for available
required equipment, will be checked again. This will be complete 14
DEC 89.

Product Support Engineering and Finance will be requested to
expedite any remaining equipment shortages from Wang Labs Puerto
Rico and/ or Wang stock. Additionally, expected ship times and
delivery dates will be requested.
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VS OFFICE ELECTRONIC MAIL THURSDAY 12/21/8% 12:37 PM  PAGE: 1

cC: KHALIL AZAR _ MS013-27C/PB ‘

FROM: STEVEN J« ANTHONY 5
SUBJECT: 212-712% PE TEST INFC DATE: 127217239 b

DISTRIBUTION: i 5

NCT REQUESTED

JUAN,

I HAVE RECEIVED THE 3 212-712% PCB'S AND TESTED THEM IN PR, THE RESULTS OF ,
THESE TESTS ARE AS FOLLWOS: v

3C0AKD ¥ SERIAL # WPFR FAIL AT LCZOP P2 TZS8T RESULT

21¢-7129-4 J42J4583 18 PASS

212=-7129-4A 06273459 DCA PASS

212=-7129-A Cu272420 €5 PASS

c1¢-712v-A Jécalssy 5351 * FAIL (2307 TEST)

212-7129-A Juib1455 PAVERA PESS

212=7129~-8 042G8206 4 PASS e
212-7129-A 04208203 -——-- * FAIL (LCAD DIAGS) :
212-7129-A 042734590 ———- PASS

THE IN=-SYSTEMS TEST IN PS5 CONSISTS OF RUNNING ODIAGNOSTICS FOR 100 PASSES.
THESE PCE'S WILL NOT EE SHIFPPED UNTIL P2 HAS FULL RUN-IN CAPABILITIES AND

IS ABLE TG FERFORM ALL RUK=-IN TESTS. IF THER:Z ARE ANY QUESTIONS, PLEASE CALL
ME AT TELEPHCNE NUMBER (S5C8&) 4A54-4478. : A

REGARDS,

STIVE ANTHONY



VS JFFICE ELzCTRCNI 61L THURSORY 1¢/21/78% 12337 FM PAGE: 1
o KHAELIL AZAR MEA13=7C/P5

FROM: STEvVaN Jo ANTHUNY

SU2JECT:  21¢-71cy FZ TEIT INFC PaTz: 12721729

DISTRISUTION:
NOT RESUESTED

e n e e G NP ED A En D R TR G W Gm G N T TE R T G G e T T TR G En e S GRS P SR B TR P S M Ee S e En G SR D ee e En Sm P T e AR S e R S, P MR e Gh Sm Wb Se wn P Mm e o W W W

JUAN,
I HAVE RECEIVED THE 3 £212-7129 PC23'S anND THESTED TH:EZM IN PR, THE RESULTS OF
THESE TESTS ARZ £S5 FOLLwWOS:

'R

33AKD # SE2TAL o WFPE FALIL &T L20P ®% TE23T FESULT
21e-7129-n AP PR 1: FASS

212-7129-A Jac?7345% DTA Fass3

212-712%-4 DT 4N &5 PRSS

éle=712vy-a Jécbslabd 5351 * FarIL (2307 Tz8T)
212=-712v -4 Juéb1457 PASREA PLSS

c1é=7129-¢ J62C5205 4 PASS

21¢=712vy=A CacC2203 —-——— * FailL (Lcad DIAGS)
e12=7129-4 Cae7%459 ———— PASS

(e

THE IN-SYSTEMS T2ST IN PL CUNSISTS OF PUNNING CIAGKISTICS FUR 100 PASSES
THZSE PCE'S WILL NCT 28 LMIFPzD UNTIL P- He3 FULL RUN-IM CRPARILITIES AMD

IS AZLE TU PeERFORM BLL PUR-IM TESTE. IF THESZ afE ANY JUESTIONS, PLEASE CALL
ME AT TELEPHONZ NUMRER (3C¢8) 555-3478, .

DT
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Ea)
=
o
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TO: JUAN PENA
~ FROM: STEVEN J. ANTHONY
SUBJECT: 2200/386 SYSTEM RUN-IN OF 212-7129A-D PCB SET

DATE: 18 DEC 89

In October of 1989, the Pawtucket Boulevard Manufacturing facility began
production of the the 2200/386 pcb card set, 212-7129A-D (PCB 210-9561A-D and
PCB 210-9562). Due to the reschedule of site sourcing at this time, PCB Run-In
test equipment was not available. Therefore Functional Run-In of these PCB's
is not available in Pawtucket Boulevard. In lieu of the complete run-in
capabilities, the PB maufacturlng site has been performlng a limited Built In
Test for 24 hours as a prerequisit to final shipment.

Due to the lack of Run-In equipment, which 1s currently on order, and
until this Run-In equipment becomes operat10na1 in Pawtucket Boulevard, it is

recommended by the PB PCB Test Englneerlng group that a 24 HR System Run-In
Test be performed in Wang Labs Puerto Rico. If there are any questions, please

contact me at Tel. (508) 656—4478.

Steven J. hony
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. CAPITAL APPROPRIATION REQUEST H l
]

(SIT SQIIDULL "A" FOR SUMMARY) .
“rROJECT SIILE: - CS-386 CPU . PROJECT NUMBER:
BECTION I = DEFARTMENT DETAIL: DATE: o
REQUESTOR: Edmond Daianeault TEL. BXT.: 78638
DEPARTMENT @3- COST CINTER:
FlchItY: Rarluccd CC MANAGER: 0U22/
. ;v;'gxil:udu
E_Pw (Attach Schedule B)
ITAL EQUIPMENT: $_11 0cs 0o ARE THERE RELATED REQUESTS? (Y/N)
SXTURES: N |

OOLING: $§_28,200.00  TOTAL PREVIOUS REQUEST: (4 )R ]
NSTALLATION: 8 BOOK VALUE OF TRANSFER: ) s
ar: - RELATED EXPENSES: ~ s
$ (Schedule E - Part 4)
TOTAL RELATED EXPENSES: (E) §
OTAL REQUEST: (LY (AMdd B. C. & D) .
BUDGETED: $ 40,185, 0CFOTAL PROJECT SCOPE (A ¢ E)
) 40,1p5.00
2C=2ION 111 - PROJECT CATEGORY: (Check Only One)
CAPACITY: TACTICAL: STRATEG:C:
. PRODUCTIION (STD EQUIP) ____ 4. PRODUCTIVITY: 'COS2 6. XEW PRODICS/
. OFFICE FUR & FIXTURES _____ RECUCTICN/ REPLACEMENT PRODUCT TRANSFER
o WANG BUILT PQUIFMENT €. REGULATION/SAFETY —_ 7. NTW PLANT F1T-0P
a. OITICE AUTOMATION __ 8. TECHNOLOGY
b. BUSINESS SYSIES —_— . DEVELOPMENT
:BCTION IV - SUPPORTING SCHEDULES
IF YOU GIOCD 1.3.4. orﬁm IBIAT 1S -PAYBACK: NPV: IRR:
(SCHEDULE C)
IF YOU CHECXED 6. 7 OR 8 ATTACH SIMMARY OF STRATEGIC/COST ADVANTAGES. (SCHEDULE D)
IP YOU CGIECKED 1 OR 6 ATIACH PRODUCTION FACT SHEE:. (SCHEDULE E) N
IF YOU CHECKED 4 OR 8, COMPLZIE GILY PART 4 OF SCVEDULY E.-
IS EQUIPYENT ON PLANT “STANDARDS®" LISZ (Y/N)? IF NO, PLEASE ATIACH EQUIPMENT
CHECK=CFT LIST. (SCHEDULE F)
IF TOOLIYS IS PART OF RENEST ATSACH SCHMEDULE G.
IF YOU CHECKED 3A OR 3B ATTACH DXFORTIC TECHNOLOGY JUSTIFICATION AXALYSIS.
IF YOU CHECKSD 6 (PRODUC: TRANSTER) ATIACH EQUIPMENT TRANSTER CHECKLIST. (scm:mu I)

EECTICN V = SIGNATURES:

SN

PEVIEW DAYE APPROVAL DATE
STRAL CAPITAL PURCHASING DIRECTOR
Fzr}: ENGINEERING FINANCE (PER AUTHORIZATIR! POLICY)
#m VP (UNDER 100K) .
CUB-COIMITIEE CHAIRPERSCN CAPITAL COMMITIEE (FINANCE VP)

EXECJTIVE VP (OVER $250.000)

F'3TE: IF REVIERER DOES KJT COiR GITH VICE CHAIRMAN®
-SOPISAL FLEASE BUT AN ASTERISK (%) EESIDE
SIGNATURS AD ATTAZH SUMARY 0T COUCERNS -
D RL3FRVATIOS., CTHERWISE, SIGATURE FEQUIPMENT OVER $1,000,003, ALL EJILDING

LEPPLSDTS AGREEMET WITH PROPOSAL. IKPROVEMENTS, LAND & EJILDILS OVER $ 250.000.

R IS S -




Capital Appropriation Request Package
Ezecutive Surmary Sheet

Project Title: CS-386 CPU

Project Number: Date: 09/28/89
New Product Introduction ) 007
Department Name: ekl Department
4
Requestors Name: Edmond Daigneault Telephone Ext. 78635

Executive Summary: (The objective of the Program or Project)

The CS-386 CPU board is intended to :

1. Improve CS CPU performance by up to 300%.

2. Create CS/2200 look alike system that uses modern
technology.

3. Enable the CS system to handle 16 users at the same
performance level currently available to only 8.

Capital Spending Request Summary:

A.) Outside Vendor Purchases: $ (exc.Tooling costs)
B.) Wang Serialized Equipment: $ 11985.00 (at WLI MFG. COST)
C.) Tooling Expenditures: $
D.) Other: $
E.) ATE: $ 28,200.00
F.) CIE: $
G.) Total Cash Outflow(A+B+C+D+E+F): § 40,185.00 Exchange Rate
H.) Domestic Mfg. Transfers In: $
I.) International Mfg. Traansfers In: § Exchange Rate
J.) Total Related Previous Requests: §
K.) Total Project Scope: (G+H+I+J) § 40,185.00
sass==zssssssss

Finance Methods in Evaluating Capital Projects:

Capital Budget Amount $

NPV IRR PAYBACK

TOTA1 CASH OUTFLOW BY QUARTER: Q1_$ Q2_8$ Q3_§ Q4§




SVANG | Schedule A
TECHNICAL SUMMARY/NEEDS ANALYSIS

Most of the cost in this request is for two In Circuit Test
fixtures. One fixture will test the 210-9561 PtB. The other will
test the 210-9562 PCB. These boards make up the 212-7129A-D
assemblies. These assemblies will be the CPU board set for CS386
1IMB thru 8MB systems.

These fixtures will be used to detect process related and:other
defects before they are passed on to the test technicians. It is
anticigated that this will increase the first pass yield at Pretest
by at least 25%. This will decrease the amount of technician
repair time required.

Also included is the cost of remanufactured 2200 equipment to be
used as test stations for board run-in. Five systems have been
reguested to cover CSO spares, and upgrade kits which will ship out
of Pawtucket Boulevard. This amount of stations should also allow
run-in of system boards if P.B. desires.



S

EXPENDITURE DETAIL LIST
(ATTACH PURCHASE, CONSIGNMENT, ATE FIXTURE, CTE, REQS. HERE)

-Schedule B

EXTENDED COST
PARY/ | unmr -
ITEM DESCRIPTION MODEL ¢ r|ory oTH GL o ®
L cos VENOOR | .. y [waANG Sonr :
In Citrcuit Test F89-0%7 14100 p -1
7 Fixture 210-9561 1410 1410
‘In Circuit Test F39-088 14100 &
2. Fixture 210-9562 1410( 14107
VLSI Chassis 270-1ﬁ18 12¢ b 2620 2629
3.
4. - Terminal 187-3449 97 b 2985 298
25368W |
84 rriple Controller 212-3A12 o1 Hs 955 95
8| pisk system 187-3§05 1419 rs 5095 509p
. 2275-}0 .
7. Disk Cable 220-0865 38 b 190 19p
8. Terminal Cable 220-0447 {10 rs 50 5p
9. :
’o. * L
11.
12.
13.
14.
18.
16.
17.
18. i
TOTAL EQUIPMENT: /1, 7%5.04)27, 200
(VENDOR) |(CONSIGN)| (OTHER) _s-tQ-LX—‘




Schedule D
- STRATEGIC/COST ADVANTAGE ANALYSIS

. (Describe Below As Appropriate)

STRATEGIC: /focational advantages, grants, §econd bullder of product, closeness
to markets, etc. '

COST FACTORS: economlc/cost advantages of approach versus alternatives
considered (used In place of payback when relationship to cash
infiow Is not direct).

The use of the requested In Circuit test fixtures will increase the
first pass yield at the Pretest station by an estimated 25%. This
increase will result in lower costs. This will come from using
less costly labor to detect the bulk of the defects.

Since the bulk of the defects detected will be manufacturing
problems, detecting these problems early will facilitate
information feedback to correct repetitive problems. This will
further reduce labol costs. !

The run-in stations will enable Wang to detect latent process
defects that would otherwise be detected at the customers site.



REQUEST FOR A.T.E. FIXTURES AND PROGRAMS

FINANCIAL ENGINEERING

PROJECT # REQUEST #
AARARARARARANARARAARRARRARARARAARAAAAARNARAANRAARAAARARARNAAARANAARARIRARAARAAAS

REQUESTOR SUPPLIED INFORMATION:

BRD/ASSY PART ¢ _2/0- 1806 | FOR SUPPORT OF: < = — 386

BRD/ASSY DESCRIPTION: <.5-3FL CcPuU DATE REQ'D JUN S 31
REASON FOR REQUEST: NA&W PRoPOCT: MFP REV.

voLume: 450 o) v 70: 450 Q2 Fv' 0 : 442 Q3 FYW : 4p ¥ Fv Y
REGSLST FOR:. PROGRAM _¢~” FIXTURE ¢~ NEW .~ DUPLICATE ___ UPGRADE ___

TYPE OF TEST: BARE BOARD IN-CIRCUIT £~ LOADED BOARD EMULATION

FUNCTIONAL OTHER

EQUIPMENT TYPE: £@u2cnz) ST ¥/ ECL _ SMD _ ESTIMATED COST: s, 100

FIX. SIZE: S__ M+’ L__ XL__ O__ BOARD DIMENSIONS: __ _J.BS x 8.5/

COMMENTS ¢

REQUESTOR: S, 0AIGNERVLT7 pxr: . 2F6 A5 M/S: 0/S=//& DATE: /

RABARARAARBRBARNBARANARRARARNARARNARRARARARARANARARANANARANAARARARARAARAARARAAAAARS

TEST ENGINEERING SUPPLIED INFORMATION:

JUSTIFICATION OF SELECTICN OR REJECTION:

SPECIAL PROGRAMMING CONSIDERATIONS:

AARRRARARARBARAAAARARRAAANSAARARAANNAAARSAAAARAANARAAAARANRAARARAARNAARARRARAANNAS
RDB RECEIVING EQUIPMENT:

APPROVAL:
PRODUCT ENG. MGR. “‘V-“ __/__/__ TEST STRATEGYC=2/ S 82
78/ A.T.E. OPERATION U/ 17/ /..5.’7,7_-63
SR. BUSINESS A
FINANCE _/__/__ DIRECTOR - __
AABABARRAARAREARARARLABAAARARARERRERRRANRAARARARANAARRAAAARRANRAARAAAARARAARAASN
A.T.E. SUPPLIED INFORMATION: : DATE REC'D: __/__/__
S/N L7279 — KMol PROJECT TRACKING NO __ £99-057

(REBV. 2)



Drate

REQUEST FOR A.T.E. FIXTURES AND PROGRAMS

FINANCIAL ENGINEERING

PROJECT % REQUEST #
HARRAARRARRARANEARARAAAAAAARARARARAAAAARAAARAANAARARARAAAAARAAAAAAAARAEERANRAND

REQUESTOR SUPPLIED INFORMATION:

BRD/ASSY PART ¢ _2 /0 ~95( 2 FOR SUPPORT OF: _ < S—DFC

BRD/ASSY DESCRIPTION: c PU) DAUGH 7LR. R oAl D DATE REQ'D _JOWE TG
REASON FOR REQUEST: m PRebvcy MPP REV.

voLuME: 4350 o/ ry'70 : 44D Q2 Fy'70 : 45p Q3 Fv'70: 40 o470
REQUEST FOR. PROGRAM _L~ FIXTURE. (~NEW ¢~ OCUTLICATE ___ UPGRADE ___
TYPE OF TEST: BARE BOARD ____ IN-CIRCUIT _&~ LOADED BOARD ___ EMULATION ___
FUNCTIONAL ___  OTHER

EQUIPMENT TYPE: CAp@c4(s¢ STD 4 ECL __ SMD __ ESTIMATED COST: § M

FIX. SIZE: S_¥ MZ L__ XL__ O__ BOARD DIMENSIONS: _ 3,50 x /[/.2-5

COMMENTS :

REQUESTOR: £p, DA/60VERVLT  EXT: 75635 M/S:445-//@ DATE: Y42 /57

RARAAARRRARANEAANRRAARAARARAAARARARAANRRRAAAAAARAAARAAARAAARAARRARARAALAANANRNNN

TEST ENGINEERING SUPPLIED INFORMATION:

JUSTIFICATION OF SELECTION OR REJECTION:

SPECIAL PROGRAMMING CONSIDERATIONS:

ARARRAANRARRARRANAASAANRAARAARARAANAARAARRAANARNAAAAAAAAARRRAARSANAAAR AR AL SANS
RDB RECEIVING EQUIPMENT:

APPROVAL:

PRODUCT ENG. MGR. "‘/»Q\“\\— /__/__ TEST STRATEGY
. 77

, L=
7% A.T.E. OPERATION 37 L /27

SR. BUSINESS A

FINANCE __/__/__ DIRECTOR —

RRRAAAAAARANRAANANRRARRARARAAARAARANANRRAARRRARRARARARARARAANAARRARAAAAAAARRAAERS

A.T.E. SUPPLIED INFORMATION: DATE REC'D: __/__/__

s __FIZB /o PROJECT TRACKING NO _ AL 7-058

(REV. 2)



Schedule D
- STRATEGIC/COST ADVANTAGE ANALYSIS
- (Describe Below As Appropriate)

STRATEGIC: iocational advantages, grants, §econd bullder of product, closeness
to markets, etc.

COST FACTORS: economic/cost advantages of approach versus alternatives

considered (used in place of payback when relationship to cash
inflow Is not direct).

The use of the requested In Circuit test fixtures will increase the
first pass yield at the Pretest station by an estimated 25%. This
increase will resilt in lower costs. This will come from using
less costly labor to detect the bulk of the defects.

Since the bulk of the defects detected will be manufacturing
problems, detecting these problems early will facilitate
information feedback to correct repetitive problems. This will
further reduce labor costs.



Schedule E

PRODUCTION FACT SHEET
(ATTACH SUPPORTING DOCUMENTATION HERE AS NECESSARY)

2.

3.

PRODUCTION SCHEDULE . MPP REV #:
A. MPP (6 months): 400 400 400 400 400 400
8. Factory Plan: 400 400 400 400 400 400

(MPP + Assembly Allowance + C.E.+ R & D - OVO -~ Sourcing = OEM
% Other) % passing through equipment

- Explain Other:
C. Date Equipment Required?® 07 §° o
CURRENT PLANT CAPACITY
A. # Machines:
B. + of Shifts:

C. Available Hours:
(40 * # Shifts * Utllization Rate ® # of Units) _

NEW CAPACITY

A. + Machines:
B. #+ of Shifts:

C. Avallable Hours: ,
(40 * & Shifts * Utllization Rate ® + of Unlts_J

ADDITIONAL OPERATING FACTORS
A. Additional Manpower

BUDGETED NOT BUDGETED

& DL: : ‘ '

+ L -
B.  Tralnlng Costs (yearly): s

C. Operating Costs (yearly): s
D. Is Space Avallable? (Y/N):

E. Maintenance Costs (yearly): s
Describe Maintenance Plan:




SAFETY CHECKLIST

EQUIPMENT \7E __FINTURES MANUFACTURER _- WANG

VENDOR CONTACT PHONE #

1. Any chemicals used in the machine/process? MSDS's? Any waste stream?
2. Excessive noise generated?

3. 1s equipment UL-L{sted / FM-Approved for the intended purpose?

4. 1Is electr. wiring/grounding equivalent to that req'd for UL listing?
S. Is equipment movable? .

6. Does equipment plug in, or is it hard-wired?

7. Any exposed electrics / removable panels for service / self-enclosed?
B. Any safety interlocks or guards teguired? “
9. Any pers. prot. eqt. required -Li.e., safety gplasses, gloves, etc.)?
10. Any hot surfacres 7 Sharp vbjects/edges l. Pincth puintﬁé.

11. frterinl fendling involvetd-edth the process? Special eot. Lonceras?
12. Is weight a concern for building structure?

i13. Any special HVAC / venting concerns?

dd. ds Jdecation coeopatible widh -=adinining -eguipment Japerations? Any
special clearances required?

1S. Does eqt. need to be attended constantly?
16. Any special training / maint. required? FProvided by vendor?
17. Any special restrictions?

NOTES:

COPY & ATTACH PACKAGE SUBMITTED DATE SIGNED




———COMPANY CONFIDENTIAL———

TO: Distribution
FROM Edmond Daigneault
Production Support/Pilot Engineering
DATE: September 27, 1989
SUBJECT: CS3846 CPU Revised Test Plan

Attached is a copy of revision B of the Manufacturing Test Plan for the
£8384 CPU board.. This plan is intended to provide an overview of the
proposed test, and repair processes for CS5386 project. Originally issued
as part of the Manufacturing Engineering Plan, the test plan is being
issued as a separate document. Changes were needed as a result of the
decision to build and test the boards at Pawtucket Boulevard, and the
final systems at Puerto Rico. Your input to this document is requested
as this plan will be modified and reissued as details become available.

Please review this plan for the impact of this product on your

operation. Direct questions and comments to the Production Support
Engineer shown below.

PRODUCT: CS386 CPU

PRODUCTION SUPPORT ENGINEER: Edmond Daigneault

78635
015-11B
Distribution: S /7
S. Anthony 018-26C i)
K. Azar 018-27C :
J. Lynch 015-11B
T. Mahoney 015-11B
M. Negron 015—-17B
J. O'Hara 018-26C
E. Schulz 014-A3A
S. Stevenson 015-130
R. Sutton 018-27C

D.P. Wilson 018-21F






TEST PLAN
€CS-386 CPU BOARD

This revised Test Plan will only be concerned with testing after
A.T.E. testing has been completed. Full in circuit test fixtures have
been provided for both the 210-9361, and the 210-9362 boards, as
outlined in Rev A of the M.E.P., distributed on April 11, 1989.

PWA TEST
All boards that pass in circuit test wili\be tested in the PWA

test area. A known good board will be mated with the board under
test. Tests used in this area will include the following:

BIT 379-3513R1 or greater.
379-3514R1 or greater.
CS8386 0O.S. Rev. 1.0 or greater.

€S386 Customer Diagnostics
Note; CS38B6 0S and Customer Diagnostics are on the system diskette.

The following is a list of equipment needed for one functional test
station, either Pre Test or Final Acceptance.

Test Equipment List

Description Qty MEI/Model# Available Needed __Cost
Terminal 1 2436DW > 9297.27
CS-D/N Chassis 1 279-0873 680.59
Triple Cont. 1 212-3012 ' 191.70
DS. DPU Board 1 212-7113 592.92
20MB Winch. 1 289-0849 204.95
340K Floppy 1 289-0846 74.49

Total 2341.92

Substitution of the chassis and disk drives depending on availability
would be acceptable as follows:

VLSI Chassis 1 270-1018 524.27
2275-10 Disk 1 187-3505 1019. 14
CS System 1 187-3316 962.24
2275-10 Disk 1 187-3505 1019. 14

Note: CS system would include cost of 210-8937A CPU board (543.435).
CS chassis is not structured separately.

1



Run—In:

If PCB level run—in of this assembly is required, the following
equipment will be needed. Two methods are outlined. Either
method will require one setup for each assembly to be run-in.

upgrade_kits. The board level run—in periods will be as follows.

System boards -Ebb Hrs. Minimum.

~~— { Spares/Upgrades ,6912 Hrs. Minimum (Overnight)
BIT b |2
Part_Number Description Gty.
Various CS, CS-D/N, VLSI chassis 1
212-3012 Triple Controller 1 5 M
187-3249 Workstation 1 ( %
220-0447 Workstation cable 1 (

/

Customer Diagnostics A

279-0873 CS-D chassis 1

212-3012 Triple Controller 1 //,///
187-3249 Workstation 1 00
220-0447 Workstation cable 1 (50 f/1
289-0849 20MB Winchester 1

Run—In Equipment Needs Analysis

MP&%BM's proposed forecast for the CS386 CPU boards indicates that
the average quarterly demand over the next year will average 273
system boards, and 191 spares and upgrades. The following analysis is
based on this demand, and the run—in times previously proposed.

System 273/0tr. ;’-'70 %‘ S of
21 /Week ) (3 Hr
4.2/Day (use 5) L F1 't

Spares/Upgrd  191/Gtr. 210D —
14.7 /Week 70 S 7Em

2.9/Day (use 3) & Y spIm

o F

¢
If S5 run—-in systems are made available, a maximum of 10 boardé’
could be run—in per day. This would also provide a cushion, to the
availability vs. demand problem.

The prefferred run—in mode is to use the Customer Diagnostics,
which are not prom resident. This would mean an increase in the cost
of any run—in stations. PSE has calculated that the average cost of a
run—in station will be $2300.40. Remanufactured equipment should be
used if possible.



Run—In Equipment List

Description Qty MEI/Model#  Available _Needed __Cost

Terminal 1 2436DW 597.27
(1) €S-D/N Chassis 1 279-0873 680.59

Triple Cont. 1 212-3012 121.70
(2) DS. DPU Board 1 212-7113 592.92
(2) 20MB Winch. 1 289-0849 204.95
(2) 360K Floppy 1 289-0846 74.49

Total 2341.92

Alternate Equipment :
270-1018 5924.27

(1) VLSI chassis 1 -
(1) CS chassis 1 187-3316 418.79
(2) 2275-10 Disk 1 187-3505 1019.14

Note; Cost of CS chassis was calculated by subtracting cost of
210-8937X CPU board, which is not needed.

Fault Analysis and Repair

All boards that fail pre test, functional test or run—-in will be
sent to the fault analysis and repair area. Completed units will be

routed back to pre test.

Fault Analysis/Repair Stations;

Part Number Description Qty.
None Modified CS/D chassis 1
212-7113 DPU PCB 1
212-3012 Triple Controller 1
289-0846 360K Floppy 1
289-0849 20MB Winchester 1
289-090S Tape Cassette Drive 1
187-3249 Workstation 1
220-0447 Workstation cable 1
666—1016 3.9V Lithium battery 1

System Test

System test will follow the same procedure as the present C5-2 or

CS-SD/N systems. The only difference will be the Operating System
program, and the Customer Diagnostic program.

System Run—In

System Run—In will follow the procedure as outlined in
Manufacturing Test Procedure 167/187-35339-3542
{CS386—10N/20N/40N/80N), Run—-In/Final Test..

Final Test

If system to be shipped is a C5-N, the final test procedure is
outlined in the System Run—In step. If the system to be shipped is
€S-D, Test Procedure 167/197-3543-3546 (Final Acceptance Test) must
also be per formed.

3

as
a
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0657S

(WANG) MANUFACTURING
TEST PROCEDURE

PART NO.

212-7129A-D

SHEET

1 OF 14

DATE

09/14/89

TITLE
CS386

PART NUMBER

210-9561A-D
210-9562
212-7129A-D

-
TYPE OF TEST

PRETEST/ACCEPTANCE TEST

APPROVAL

APPROVAL

APPROVAL

TECHNIQAL WRITER 7 _/7-59

A

éﬁéDUCT SUP!. E;j/l;ﬁ

PILOT ENGR.
o

r

REVISIONHISTORY

41 REV,

DESCRIPTION

SHT. | MPC/ECO

==_f

DATE

—— S—
——

PRELIMINARY DRAFT
CHANGES PER ENGINEERING

A
B8
C SMALL CHANGE

Distr. VS Board Area

RGW 03262 10/88

— -

e —

CHANGED BY#

n/a n/a

09/08/89
09/12/89

09/12/89

———

5. CLARK
S. CLARK

COMPANY CONFIDENTIAL



PART NO.

(WANG) \ANUFACTURING
SHEET 2> OF /4¢/

| TEST PROCEDURE =
TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

1. PURPOSE

1.1 To detail the steps necessary when performing a
PRETEST/ACCEPTANCE test on the CS386 (212-7129A-D)

1.2 This procedure can be used for testing efther the 210-9561A-D,
or the 210-9562. When testing a 9561 board, a known good 9562
must be used. When testing a 9562 board, a known good 9561
must be used. When assembled, these boards make up the
212-7129A-D assembly.

2. REFERENCES
L. 2.1 None required.
3. RESPONSIBILITIES

3.1 Refer to GUIDELINES FOR WRITING TEST PROCEDURES (PROC-0009),
section 4., for a detailed 1isting of responsibilities.

4. . EQUIPMENT REQUIREMENTS
DESCRIPTION PART NUMBER QTY.

2436 Workstation.......cevieiieneineenn, 187-3249 or equiv..... 1
Known good 9562 or 9561 board (depending on board under test)....l
Test fixture which includes:

= 360K FIOPPY.vvvvrerrnnnnnoconncanssans 289-0846......0000unnn 1
- 20MB Winchester.......coeeeeeeennnnnses 289-0849........c00u. 1

ooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooo

SETUP_PROCEDURE

5.1 Connect a known good board (210-9562 or 9561) to the board
under test (we are now testing a 212-7129A-D).

5.2 Verify that the jumper (J5), located on the 210-9561X board,
is positioned as shown below:

* * *

RGW 03262 10/88 COMPANY CONFIDENTIAL



°

| - TEST PROCEDURE [z

(WANG) \ANUFACTURING '
SHEET _3 OF /¢

09//%/5 2

TITLE
CS386 (212-7129A-D)

PRETEST/ACCEPTANCE TEST
5. SETUP_PROCEDURE (cont'd)

5.3 Connect the battery (from test fixture) to location J2 of the
210-9562 board.

5.4 Insert the assembly under test (212-7129A-D) into the CPU
position of the test bed motherboard.

6. ACTUAL TEST
6.1 Power UP the test bed. The following screen will appear:

COPYRIGHT, WANG LABORATORIES, INC., 1983 REV 5930

SRAM 256KB LOOP COUNT: XX
DRAM XXXXKB

6.2 Verify that the amount of "D RAM" tested is equal to that
expected for the assembly under test (see above). If the
amount 1s less than expected, the assembly has failed.

6.3 The following message will appear:

Mount system platter
Press Reset

6.4 After the LED on the floppy drive has extinguished, press the
SHIFT and RESET keys simultaneously (SHIFT/RESET).

6.5 The following prompt will appear on the monitor screen:

Key SF?

RAGW 03252 | 10/88 COMPANY CONFIDENTIAL



PART NO.

(WANG) \jANUFAGTURING —
TEST PROCEDURE fsre—t—

Y b
TITLE
CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST
6. ACTUAL TEST (cont'd)
6.6 Press the SFO key. The following screen will appear:
*aakd QYSTEM SOFTWARE *****
Select item with SPACE & BACKSPACE. MEMORY 1024 K

Key RUN to execute, CLEAR or PREV for previous screen TERMINAL 1

# Multiuser BASIC-2
. Diagnostics
6.7 Select "DIAGNOSTICS". Press the RUN key. The “Customer
Diagnostic" screen will appear:

6.8 Complete five (5) passes of the test program. When complete,
press the SHIFT/RESET keys.

6.9 The following message will appear:

Mount system platter
Press Reset

6.10 Press the RESET key. The following prompt will appear on ;he
monitor screen:

Key SF?

RGW 032562 COMPANY CONFIDENTIAL
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—Trrr o, ]
(WANG) '

) MANUFACTURING | — —
TEST PROCEDURE pre—2— %

o9//3/655
TITLE
CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST
6. ACTUAL TEST (cont'd)
6.11 Press the SFO key. The following screen will appear:
*x4ex SYSTEM SOFTWARE *****
Select item with SPACE & BACKSPACE. MEMORY 1024 K

Key RUN to execute, CLEAR or PREV for previous screen TERMINAL 1

# Multiuser BASIC-2

. Diagnostics

RGW 03252 COMPANY CONFIDENTIAL



.l(WANGT) MANUFACTURING l

SHEET (, OF /¥

TEST PROCEDURE [sve—_/—

TITLE CS386 (212-7129A-D)

PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.12 Select "MULTIUSER BASIC 2". Press the RUN key. The following
screen will appear:

Beeti Nultiuser BASIC-2 Partition Gemeration Program s#ses
{c) Copr. Mang Laboratories, Inc. 1984, 1987, 1989

List of options:
0.K.  Configuration (#Partitions) (CPU nusber) '00 - clear partitions
y current {4) (o1) ‘0% - clear device table

'02 - divide mesory evenly
'04 - edit partitions

‘03 - edit device table

'06 - edit $%S6

'07 - select printer driver

‘08 - load configuration
‘09 - save configuration
'10 - delete configueation

"1t - edit CPU number

Press FN/TAB Lo exit

Configuration 'current' loaded. Nage of configuration to load?

RQW 03252 COMPANY CONFIDENTIAL
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( ) MANUFACTURING

TEST PROCEDURE [z

TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

ACTUAL TEST (cont'd)

6.13 Press the SF15 key. The following screen will appear:

teeee Multiuser BASIC-2 Partition Gemeration Program et
{c) Copr. Wang Laboratories, Inc. 1984, 1987, 1989

fivailable mesory: 1,024 K List of options:
No. of tersinals 16 CPU nuaber | '00 ~ clear partitions
PARTITION SIZE(K) TERMINAL PROGRAMMABLE PROSRAM '01 - clear device table
1 130,00 { Y
2 150,00 2 Y ‘02 - divide aeaory evenly
3 130,00 3 Y '04 - edit partitions
4 150.00 0 Y 05 - edit device table
'06 - edit $MS6

07 - select printer driver
'08 - load configuration
'09 - save configuratien
'10 - delete configuration

‘{1 - edit CPU nuamber

'{5 - execute
Press FN/TAB to exit

Check configuration. OK to execute (Y or N)?

RGW 03252

COMPANY CONFIDENTIAL
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(WANG) \ANUFACTURING | 1

‘ SHEET & OF &«
| TEST PROCEDURE [6a= ,77//5"/3 2
TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.14 Press the "Y" key. Press the RETURN key and the following
screen will appear:

s#448 Wultiuser BASIC-2 Pariition Generation Progras s
{c) Copr. Wang Laboratories, Inc. 1986, 1987, 1989

fAvailable sesory: 1,024 K List of options:
. No. of terminals 16 CPU nuaber | 00 - clear partitions
PARTITION SIZE(K) TERMINAL PROGRANMABLE PROGRAM '01 - clear device table
i 150,00 l Y

2 150.00 2 Y 02 - divide seaory evenly
3 130,00 3 Y '04 - edit partitions
4 150,00 0 Y 05 - edit device table

‘06 - edit $NS6

'07 - selact printer driver

'08 - load confiquration
09 - save configuration
'10 - delete confiquration

'11 -~ edit CPU nuaber

'15 - execute
Press FN/TAB to exit

RECONFIGURATION PASSWORD ? SYSTEM -

6.15 Press the RETURN key again. The following message will appear:

Ready (Basic 2) Partition 01

RAW 03252

COMPANY CONFIDENTIAL



PART NO.

(WANG) \ANUFACTURING |— e
TEST PROCEDURE [me——rre

TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.16 Press the LOAD, RUN, and RETURN keys. The following screen
will appear:

Systea Utilities - {c) Copr. Wang Laboratories, [nc. 1989

Partition {, 150 K
Select an item and press RUN/EXEC: Tersinal |

I 4 Partition Generator
§ Partition Status
4 Format Disk Platter
§ Nove File
§ Backup Platter
"~ § Recover from Backup
# Systes Install
§ Make a Reference List of File Nases
§ Initialize Date % Tize
# Vertical Format Control
§ DS Uilities
§ Game

RGW 032562 : COMPANY CONFIDENTIAL



(WANG) MANUFACTURING

[PART NoO.

SHEET /0 oF ¥

TEST PROCEDURE [ A/l A4

b_

TITLE

6.

RQW 03252

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

ACTUAL_TEST (cont'd)

6.17 Select "DS UTILITIES". Press the RUN key and the following
screen will appear:

DS Data Storage Cabinet Utilities (Relesse 2.0)

Select an ites and press RUN/EXEC Partitien {, 130 K
or press CANCEL/EDIT for previous senu: Terainal 1

# DS Configuration

% Protect/Unprotect DS Surfaces

# RAM Disk Allocation

# Cache Usage

# Backup Disk Platters to Tape Cassette

# Restore Disk Platters from Tape Cassette
$ Field Test Unit

# File Repair

4 Multi-Disk Utility

$ Printer Test

6.18 Select "FIELD TEST UNIT". Press the RUN key. The following
message will appear on the monitor screen:

Load all devices to be tested

COMPANY CONFIDENTIAL
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.|(WANG) \sANUFACTURING | ]

SHEET // OF /%/

TEST PROCEDURE [~

TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)
6.19 Press the RETURN key. The following screen will appear:

2200 FTU (Field Test Unit) Rev. 873E#

Available Addresses Disk Model Ending Sector
> 340 -{ ) 22702 -¢ - 1231 =<
> pto - - 220005 FLPa  =( - 4159 =<
‘ > i - ) 220005 WIN - - 38911 =
) > D12 -( - 220005 WIN - - 38911 ~

Select the address of the device to be tested.

Press: ANY KEY to input paraseters SF'0 define err
CLEAR/PREV SCRN - to exil RETURN/RUN to coni.

R@W 03252 COMPANY CONFIDENTIAL



{(WANG) \ANUFACTURING |

TEST PROCEDURE fsme— 55722

TIT
TLE CS386 (212-7129A-D)

PRETEST/ACCEPTANCE TEST
6. ACTUAL TEST (cont'd)

6.20 Enter "340" as the address. Press the RETURN key and the
following screen will appear:

TEST SELECTION MENU Rev. 873Es

SF 01 - Coapare Sectoris) SF 08 - Write Enable

SF 02 - Compare File SF 09 - Write Lock

SF 03 - Display a Sector SF 10 - Scratch Disk

SF 04 - Verify WRITE LOCKED SF {1 - Format Disk

SF 05 - Read §F 12 - Write
N SF 06 - Position Head(s) SF 13 - Read After Hrite
i SF 07 - DPU Prom Rev. SF 14 - Instruction Test

Device 340
Start Sector 0 Track 0

End Sector 1231  Track 76 Haxieue = 1231
Hex data pattern BGPBDBBBESBBDEDSDBDARBBEBABARARE
Peinter OFF (204, 215, OFF)
Loap N (N=No, T=on Test, E=on Errar or test)
Mode I (I = sequential step In, A = Alternate step)
{0 = sequential step Out, R = Randoa step)

Press: ANY KEY to input paraseters SF' key listed above SF'0 define err
CLEAR/PREY SCRN - to exit

6.21 Press the SF8 key to "release" WRITE LOCK (WRITE ENABLE).
Press the RETURN key.

6.22 Using the RETURN key, tab over to "LOOP" and change to "T".
Press the RETURN key.

6.23 Using the RETURN ﬁey. tab over to "MODE" and set to "RANDOM".
Press the RETURN key.

6.24 Set "RANDOM OPERATIONS" to "1000". Press the RETURN key.

RGW 03262 10/88 COMPANY CONFIDENTIAL



PART NO.

(WANG) \MANUFACTURING weET /5 ot 7
TEST PROCEDURE DATE 09//4//;7

TITLE
CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST
6. ACTUAL TEST (cont'd)
6.25 Press the SF13 key. Press the RETURN key.
6.26 The RANDOM READ AFTER WRITE TESTS will now run. Allow the
test to complete one (1) pass. When complete, press the
SHIFT/RESET keys and the following message will appear:
Ready (Basic 2) Partition 01"

6.27 Press the LOAD, RUN, and RETURN keys. The following screen
will appear:

Systea Utilities - (c) Copr. Wang Laboratories, Inc. 1989

. Partition {, 150 X
l Select an itea and press RUN/EXEC: Terainal 1

# Partition Generator

§ Partition Status
"4 Format Disk Platter

§ fove File

§ Backup Platter

§ Recover from Backup

4 Systea Install

§ Make a Reference List of File Names
§ Initialize Date & Tise -
§ Vertical Forsat Control
4 DS Utilities
§ Gase

6.28 Select "INITIALIZE DATE AND TIME". Press the RUN key.

6.29 A clock will appear. Enter the correct DATE and press the
RETURN key. Enter the correct TIME and press the RETURN Kkey.

6.30 Verify that the clock is running.

RGW 03252 COMPANY CONFIDENTIAL



PART NO.

(WANG) \ANUFACTURING | — 7
TEST PROCEDURE fsm—2o—

TITLE
CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)
6.31 Press the SHIFT/RESET keys and power down the test bed.

6.32 Remove the 212-7129A-D assembly. If the board/assembly has
passed PRETEST, fill out the appropriate paperwork and send
the assembly to the RUN-IN AREA. If the board/assembly has
just passed FINAL ACCEPTANCE, send the assembly to STOCK.

6.33 If the board/assembly did not pass, fill out the appropriate
paperwork, noting the discrepancy, and send the board/assembly
to the REPAIR AREA.

RAQW 03252 COMPANY CONFIDENTIAL



TMD_DISTRIBUTION FOR CS 386 CPU BD.

MODEL CS_ 386

TVD#_23380

K. Azar 018-27C
K. Bean 018-26F
P. Doris 018-21H
R. Downing 018-27C
D. Eno 019-490
J. Flynn 018-27C
D. Foley 018-28B
L. Gaskell 015-350
F. Gibeau 025-210
A. Gliksberg 014-B30
D. Heiner 018-211
J. Hondras 018-27B
V. losilevich 018-21H
D. Jarry 018-25A
D. LeFebvre 018-21E
R. Morin 015-130
K. Morman 018-121
T. Noonan 018-27C
J. O'Hara 018-26C
D. Pestana 018-25E
J. Proulx 012-190
W. Quigley 018-21F
B. Rowlette 018-18D
C. Seto 018-26F
C. Scribner 013-490
R. Tudisco 018-26C
J. Tyler 024-290
SIGNEES:S. Anthony 018-26C
S. Dorval 018-281
R. Keenan 018-27B
T. LaMonica 018-28G
R. Sutton 018-27C
CC:E. Daigneault 015-11B
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WANG Sheeto / of 5

TEMPORARY MANUFACTURING DEVIATION

Originator Date M/S Ext. Ref. TMD
E. pPIGHERVLT | 9 |25/87 0/S—/ /R 7 7638
Part Number escrlpt1on Model
209-956 | cS 356 CcPU BRD. _cs384
ending? If yes, ECO# ECO REQ'D Temporary Change Only
YES yEs |
SWO or CWO Number SWO or CWO Quantity
ffectivity Date Expiration Date
- 9/257/5 3 L0 J2TET
Affected
Areas lE”C
Quantity

Completely describe deviation including instructions for rework, assembly
and test, etc. Include drawings and visual aids as necessary.

CHANGE RESIS7R \VALLVES As Foccows )
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20 - #-c-D)

_ APPROVALS
Quality Control Date Resident Comp. Eng. Date
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Material Control Date CATA 4 Date
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\\ /7

Date Mfg, Engineering Date
9/5254@ %v , T5-H
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TMD K350

ECO NO.
SHEET OF
ORIGINATOR “Elimond Daigneault Dept007 M/S  015-11B EXT. 78635 DATE 09/22/89
WRITTEN BY  pamond paigneault Dept007 WS Nis-11n EXT. 78635 DATE: 09/22/89
REVISIONS
PART NO. 209-9561 DESCRIPTION DOCUMENTS e =
DWGNO. ' PCA CS-386 CPU Board HISTORY SHT 510 °
HISTORY SHT. 210 Vo
ARTWORK
MODEL NO. ‘
CS-386 PER#213c E-REV. A 1
ASSY. DWG.
DRILL DWG.
CLA ~ m
S8 ! , @ SCHEM DWG.
MECH.
DESCRIPTION OF CHANGE ECH DWG.
CBL DWG.
SPL
SPECIFICATION
Change 209-9561 Parts List and schematics as follows: ) - @
oozmo.i_zo_ ol R E 4 v.u_n.m Q!
Change resistor values as follows: AREA % m m Im&m &m Mm Zi
Ref.
WLI § Description _ Des. VA
Change:  330-2025 Res 240 ohms 1/4W 5% From  R14
To R12
Change: 330-4021 Res 20K ohms 1/4W 5% From R12 CON CE DATE
To R14
APPROVALS DATE
E£CO CHAIRPERSON
DES.ENGRG. 5.7, Chpey  T/fo> \m%.
CUST. ENGRG.
MFG.
. MTO
REASON/SYMPTOM FOR CHANGE p—
Correct problem in operation of LED]1 circuit. Fcc. -
PROD. SAFETY
SECURE SYS.

ORIGINATOR <7 Oﬁ&wﬁm\\&\ er/5 9
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212-7129A-D PCB Test

Equipment Requirements
Functional Test:

Functional Test/Repair Station;

Part Number Description oty. Misc.
None Modified CS/D chassis 1l
212-7113 DPU PCB 1
212-3012 Triple Controller 1
289-0846 360K Floppy 1
289-0849 20MB Winchester 1
289-0905 Tape Cassette Drive 1
187-3249 Workstation 1
220-0447 Workstation cable 1
666-1016 3.5V Lithium battery 1
Run-In:

If PCB level run-in of this assembly is required, the following
equipment will be needed. Two methods are reflected here and in
the test procedures., Either method will require one setup for

each assembly to be run-in. /

BIT

Various CS, CS-D/N, VLSI chassis 1

212-3012 Triple Controller 1 or 212-3032
187-3249 Workstation 1

220-0447 Workstation cable 1

Customer Diagnostics

279-0873 CS-D chassis 1

212-3012 Triple Controller 1 or 212-3032
187-3249 Workstation 1

220-0447 Workstation cable 1

289-0849 20MB Winchester 1

Acceptance Test:

Acceptance test will use the same type of equipment as is used
in the functional test/ or as is used in the Customer Diagnostic
testing at run-in.,
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l . CAPITAL APPROPRIATION REQUTST

(SCZ SQEDULE "A" FOR SUIOURY) * P

rnm TITLE: "CS5=380 CPU ~ PROJZCT NUMBER:

ECTION 1 - DEFARTMENT DETAIL: DAIE: 09/28/89
aigneault TEL. DXT.: /8635

0 COST CINTER: 02276023
ACILITY: Parkwood CC MANAGER: Don Monahan
. JeU Hara
BECTION 1T - EXPENDITURE SUMMARY: (Attach Schedule B)
CAPITAL EQUIPMENT: - . 'ﬁlé‘g%%_gg_ ARE THERE RELATED REQUESTS? (Y/X) N
SXTURES: t § 1400
OOLING: s TOTAL PREVIOUS REQUEST: s
NSTALLATION: : 8 BOOK VALUE OF TRANSTER: ) s
ae: ' $ . RELATED EXPENSES: () 8
3 $ (Schedule E -~ Part 4)
TOTAL REZATED EXPENSES: () $
AL REQUEST: (A) §__42,285.00 (agqa B, c. & D) . 12, 283°0T
BUDGETED: $ TOTAL PROJECT SCOPE (A ¢ E)

£C=I0N 111 - PROJECT CATEGOEY: (Chack Only One)

CAPACITY: TACTICAL: STRATEGIC:

. PRODUCTION (STD EQUIP) ____ 4. PRODUCIIVITY: 'COST 6. NEW PRODUCS/ -

. OFFICE FUR & FIXSURES ____ RECUCTICN/ REPLACDMENT PRODUCT TRANSFER

. WANG BUILT PQUIFMENT €. REGULATION/SAFETY — 7. NV PLANT FIT-UP ___|
a. OITICE AUTOMATION ___ 8. TECHNOLOGY —_
b. mm:’sssrsrns — . ‘ DEVELOPMENT

*TC-10N 1V-~ SUPPORTING SCHEDULES
IF YOU GIOCD 1.3.4. or 6 ABOVE; AT IS.PAYBACK: NPV: IRR: ?
(SCHEDULE €) F
IT YOU GECKED 6. 7 OR 8 ATTACH SIMOAKRY OF STRATEGIC/COST ADVANTAGES. (SGHEDULE D)

1P TOU GIECCED 1 OR 6 ATIACH PROXICIION PACT SHEET. (SCHEDULE E) .
IF YOU CHECKED 4 OR 8, COMPLIIE QLY PART 4 OF SCZEDULE E..

IS EQUIPHENT ON PLANT “STANDARDS® LIST (Y/N)? ______  IF NO, PLEASE ATTACH EQUIPMENT
CHECK-OFT LIST. (SCEDULE F)

IF TOOLIXS IS PART OF SEQUEST ATSAOH SCHENULE G.

IF YOU CHECKED 3A OR 3B ATIACH IXFORATIQ TECQNOLOGY JUSTIFICATION AXALYSIS. (SCZIEDULE M)
IF YOU CHECKCD 6 (PRODUCT TRANSTER) ATTACH EQUIRMENT TRANSFER CHECKLIST. (SCHEDULE I)

EECSICH V -~ SIGIATURES:

I REVIEW __DATE APPROVAL DATE
CENTRAL CAPITAL FURCHASING DIRECTOR
EITE DNGINEERING FINANCE (PER AUTHORIZATIO! POLICY)
0 AREA VP (UNDER 100K) . H
CUZ-COIMUITIEE CHAIRPERSCH CAPITAL COMMITIEE (FINAKCE VP) l
EXECJTIVE VP (OVER $250.000) l
{"7TE: 1P REVIDWER DOZS KOT CXTR EITH VICE CHAIRMAN®

FSOPOSAL FLEASE PUZ Al ASTERISK (®) EESIDE
IQTURS 2D ATIZCH SRIARY OF COTERNS -
I RESTRVATIXS. CTHIRWISE, SIGRATURE EQUIPMENT OVER $1.000.000. ALL EJILDING

"EPRLSDTS JGREBEXT ¥1TH PROPOSAL. IHMPROVEMINTS, LAND & EJILDILS OVER § 250.000.




Capital Appropriation Request Package
Executive Summary Sheet

Project Title: CS-386 CPU

Project Number: Date: 09/28/89
Department Name: New Product Introductiopepércm,ng 007
Requestors Name: Edmond Daigneault Telephone Ext. 78635

Executive Summary: (The objective of the Program or Project)

The CS-386 CPU board is intended to :

l., Improve CS CPU performance by up to 300%.

2. Create CS/2200 look alike system that uses modern
technology.

3. Enable the CS system to handle 16 users at the same
performance level currently available to only 8. '

Capital Spending Request Summary:

A.) Outside Vendor Purchases: $ (exc.Tooling costs)
B.) Wang Serialized Equipment: $ 14,085.00 (at WLI MFG. COST)
C.) Tooling Expenditures: 8

D.) Other: ) $

E.) ATE: $ 28.200.00

F.) CTE: $

G.) Total Cash Outflow(A+B+C+D+E+F): § 42,285,00 Exchange Rate

H.) Domestic Mfg. Transtérs In: $

I.) International Mfg. Transfers In: § Exchange Rate

J.) Total Related Previous Requests: $

K.) Total Project Scope: (G+HeI+J) $ 42,285.00

Finance Methods in Evaluating Capital Projects:

Capital Budget Amount §

NPV / IRR PAYBACK

TOTAl CASH OUTFLOW BY QUARTER: Q1_$ Q2_$ Q3_$ Q4_8




SVANG | Schedule A
TECHNICAL SUMMARY/NEEDS ANLLY SIS

rlost of the cost in this request is for two In Circuit Test
fixtures. One fixture will test the 210-9561 PtB. The other will
test the 210-5562 PCB. These toarcs make up the 212-7129A-D
assenblies. These assemblies will he the C2U board set for CS386
MB thru 5MB systems.

“hese fixtures will ce used to detect process related anc:o:cher
defects tefore thev are passed on to the test technicians. It is
anticipated that this will increase the first pass yielc at Pretest
oy at least 25%. This will decrease trhe amount of technician
repair time reaquired.

Also included is the cost of remanufactured 2200 ecuipment :to be
used &s test stations for board run-in. Five systems have heen
requested to cover CSO spares, and upgrade kits which will ship out
cf Pawtucket Soulevarc. 7~his amount of stations snhould also allow
cun-in of cystem toards if P.Z. desires.



SVANG -Schedule B

EXPENDITURE DETAIL LIST
(ATTACH PURCHASE, CONSIGNMENT, ATE FIXTURE, CTE, REQS. HERE)

EXTENDED COST
PART/ UNIT - ]
ITEM DESCRPTION ary GL. o
n Circuic res 14108 1 —
Fixture 210-9561 14100 14100
- - . * Feg gse I‘Ig‘ 1
Fixture 210-9562 14100 14100
CoZ oystem I87-331D| 5 . 2810 T310
3.
Terminal 187-3249 597 5 2985 2985
4. 2536DW
Triple Controller 212-3012 191 "5 955 955
8
J Disk System 187-3505} 1019 5 5095 . 5095
[} . 2275-10 )
i g pisk cable | 220-0365| 38] 5 190 : 190
8 Terminal Cable 220-0447 10 5 « 50 50
) &1
9. ’ )
10. ' : .
11.
12.
13.
14.
18.
16.
17.
18.
—
TOTAL EQUIPMENT: | o|14:085 ,J28.200 Iz 205
(VENDOR) |(CONSIGN)| (OTHER) ' -_—



Schedule D
- STRATEGIC/COST ADVANTAGE ANALYSIS

. (Describe Below As Appropriate)

STRATEGIC: /locational advantages, grants, §econd bullder of product, closeness
to markets, etc.

COST FACTORS: economic/cost advantages of approach versus alternatives
considered (used in place of payback when relationship to cash
infiow Is not direct).

The use of the requested In Circuit test fixtures will increase the
first pass yield at the Pretest station by an estimated 25%. This
increase will result in lower costs., This will come from using
less costly labor to detect the bulk of the defects.

Since the bulk of the defects detected will be manufacturing
problems, detecting these problems early will facilitate
information feedback to correct repetitive problems. This will
further reduce labor costs,

The run-in stations will enable Wang to detect latent process
defects that would otheswise be detected at the customers site.

Cost Analysis:

PP&M has predicted sales of 1800 CS386 cpu boards per year.
This will be 1000 boards for new systems, .and 800 boards for system
upgrades. Since there is a minimum of 4 system types, and 4
upgrade types available, the costs were averaged.

Systems: Average Cost Average Sale Price .
2507.00 °° 9250.00

GPM 73% 6743.00

Upgrade 1656.00 5375.00

GPM : 69% 3719.00

Payback (Systems) Cost of test equipment/GPM.

42,285/6743 = 6.27 Systems

Cost of test equipment/ GPM
42,285/3719 = 11.36 upgrades

Payback (upgrade)

nu

e ———— e -



REQUEST FOR A.T.E. FIXTURES AND PROGRAMS

FINANCIAL ENGINEERING

PROJECT § REQUEST ¢
ANRAVAAANANARAAAARAA NN A AAAAARAS AR ARV AAAAAAARTRNAARNNAANRARAAASAAARANAARAARRRRRAR

REQUESTOR SUPPLIED INFORMATICN:

BRD/ASSY PART ¢ -_2/0- 1506 | FOR sum;ou or: <D —-386

BRD/ASSY DESCRIPTION: <.9—3FL cPu DATE REQ'D JUN & F1
REASON FOR REQUEST: Mr MPP REV.

voLme: 459 ) rv°70: 450 02 rv'f): 4a 03 FYW : 45p 0¥ Frv Y
REGSLST FOR:t PROGRAM _¢~~ FIXTURE & NEW 4~ DUPLICATE ___ UPGRADE ___
TYPE OF TEST: BARE BOARD ___ IN-CIRCUIT /~ LOADED BOARD ___ EMULATION ___

FUNCTICNAL ___ OTHER

EQUIPMENT TYPE: Fdy@cucz) STD ) ECL __ SMD __ ESTIMATED COST: s44 100
FIX. SIZE: S__ M ¢’ L__ XL__ O__ BOARD DIMENSIONS: __ _J.BS x R.5%

COMMENTS :

REQUESTOR: S . OMGNVERVLT7 xr: 236 35 W/S: 0/S-//& DATE: /

RABARARABANANAVRAVEAAVAVARVAARAAAAAARARAAANRARRASRAARAAAARAAARAARRANAARAAARNARRRS

TEST ENGINEERING SUPPLIED INFORMATION:

JUSTIFICATION OF SELECTION OR REJECTION:

SPECIAL PROGRAMMING CONSIDERATIONS:

ARAAABAANSSARARRBARAARANARARAAAABAASAAANAAAAANANNAANAAANNAAARAANARAAAAAAAAARARAS
RDB RECEIVING EQUIPMENT:

APPROVAL:
PRODUCT ENG. HoR. W ) _/_/__ TEST STRATEGYCSZA

74/ A.T.E. OPERATION/
SR. BUSINESS A
FINANCE —/_/__  DIRECTOR AN
ARBAAARARAEEBVRVAVAEANAARARARRAARAAAAARARNAAAAARAARRAAARAAAAAAAAAEANXARAAARAARARAR
A.T.E. SUPPLIED INFORMATION: - DATE REC'D: __/_ /__
S/N L7770 = XoOfs PROJECT TRACKING NO 49 -057

(REV. 2)



REQUEST FOR A.T.E. TIXTURES AND PROGRAMS

TINANCIAL INGINEERING
PROJECT % REQUEST #

AABARVERNANA AV AARAVEAVACRARAEAANARAAAAAANAAAAABAARAAAANANAANAAAARAANNAEAANAREAANRS

REQUESTOR SUPPLIED INFORMATION:

BRD/ASSY PART ¢ _2 /0 -95(C 2 FOR SUPPORT OF: _ < S—23¢C

BRD/ASSY DESCRIPTION: < Pl) DAUGH 7R BsALD DATE REQ'D _JOU~E TG
REASON FOR REQUEST: _m P24 vy MPP REV.

voLwvE: 450 o/ rv'90: 442 o2 rv'70 : 4@ 03 Fv'70: %0 o4 Fv 20
REQUEST FGR. PROGRAM _L~ FIXTURE._ (—~NEW <~ CUTLICATE ___ UPCRADE
TYPE OF TEST: SARE BOARD ___ IN-CIRCUIT _&~ LOADED BOARD ___ EMULATION ___

FUNCTIONAL OTHER

EQUIPMENT TYPE: FA#@24(s¢ STD 4 ECL __ SMD __ ESTIMATED COST: $ M

FIX. SIZE: S_N MZ L__ XL__ O__ BOARD DIMENSIONS: _ 3:50 x_//.2§

COMMENTS :

REQUESTOR: £p, OA/GVERVLT = EXT: 7Fb 385  WM/IS:p45-//8 DATE: Z//Z
ARAAAAAANAANARARNARARAARAANAAAAAAANARNAAAAAAAARAAAAAARRAAAAAAAANAANRNRAAANAAAR AR

TEST ENGINEERING SUPPLIED INFORMATION:

JUSTIFICATION OF SELECTION OR REJECTION:

SPECIAL PROGRAMMING CONSIDERATIONS:

ARNREARE AR AR AN AAANAIRAAANANAAANANANAANAAAANANASRARAAAANAAARARARA ISR A AN AR AR dD
RDB RECEIVING EQUIPMENT:

APPROVAL:

PRODUCT ENG. MGR. {)‘/»Q&L‘\' /__/__  TEST STRATE
: <4

— L ‘-?f-/-
7% A.T.E. OPERATION 71187
SR. BUSINESS AR
FINANCE __/__/__ DIRECTOR -
.ﬁﬁﬁt.*..t........ﬁ.*.ﬁt..ﬁﬁtt.tti.tQtt.ttttﬁ.ﬁ.ﬁt.tt.tt.itt.t...*ttitt.ﬁﬁt...ﬁ
A.T.E. SUPPLIED INFORMATION: DATE REC'D: __/__/__
sin _LIB-/o0 T PROJECT TRACKING NOo £ LR9-O58

(REV. 2)



' ' - Schedule E

PRODUCTION FACT SHEET
(ATTACH SUPPORTING DOCUMENTATION HERE AS NECESSARY)

SR

1. PRODUCTION SCHEDULE MPP REV #:

A. MPP (68 months): 400 400 400 400 400 400
8. Factory Plan: 400 400 400 400 400 400

(MPP + Assembly Allowance + C.E. + R & D -~ OVO - Sourcing — OEM
% Other) % passing through equipment

Explain Other:
C. Date Equipment Required® 07 {9 o

2. CURRENT PLANT CAPACITY
| A. #+ Machines: )
B. # of Shifts:

C. Available Hours:
(40 % # Shifts ® Utllization Rate % + of Units) _

3. NEW CAPACITY

A. & Machines:
B. # of Shifts:

C. Available Hours:
(40 * & Shirts * Utilization Rate ¥* + of Unlts}

4. ADDITIONAL OPERATING FACTORS
A. Additional Manpower

BUDGETED NOT BUDGETED
+ DL: : ' ' _
&+ IL:
B.” Training Costs (yearly): s

C. Operating Costs (yearly): s
D. Is Space Avallable? (Y/N):

E. Maintenance Costs (yearly): s
Describe Malntenance Plan:




SAFETY CHECKLIST

EQUIPMENT ATE_ _FIvTurRES MANUFACTURER _-_ W AN G

VENDOR CONTACT PHONE #

1. Any chemicals used in the machine/process? MSDS's? Any waste stream?
2. Excessive noise generated?

3. 1Is equipment UL-L{sted / FM-Approved for the intended purpose?

4., 1s electr. wiring/grounding equivalent ta that reg'd for UL listing?
5. 1Ie equipment movable? .

é. Does equipment plug in, or is it hard-wired?

7. Any exposed electrics / removable panels for seervice / self-enclosed?
8. Any safety interlocks or guards required? |
9. Any pers. prot. .eqt. required G.2., safety glasses., gloves., etc.)?
10. Any hot surfaces 7 sharp ubju:t'sicugw I. Pinth ‘pﬂintc'; .

11. taterial fennling swwolvem-etth the DTOGESS? Spacial ent. ALOceros?
12. Is weight a concern for building structure?

i13. Any special HVAC / venting concerng?

Ad. de Jdecation conmatible wwith -eadjigining equipaent Joperations? Any
special clearances required?

15. Does eqt. need to be attended constantly?
16. Any special training / maint. required? Provided by vendor?
17. Any special restrictians?

NOQTES:

COPY & ATTACH PACKAGE SUBMITTED DATE SIGNED




WANG ‘Schedule A
| TECHNICAL SUMMARY/ NEEDS ANALYSIS )

Most of the cost in this request is-for two In Circuit Test
fixtures. One fixture will test the 210-9561 PCB., The other will
test the 210-9562 PCB. These boards make up the 212-7129aA-D
assemblies. These assemblies will be the CPU board set for CS386
1MB thru 8MB systems.

These fixtures will be used to detect process related and other
defects before they are passed on to the test technicians. It is
anticipated that this will increase the first pass yield at Pretest
by at least 25%. This will decrease the amount of technician
repair time required. '

Also included is the cost of remanufactured 2200 equipment to be
used as test stations for board run-in. Five systems have been
requested to cover CSO spar€s, and upgrade kits which will ship out
of Pawtucket Boulevard, This amount of stations should also allow
run-in of system boards if P.B. desires.

Capacity Analysis:
Average total 212-7129 per quarter = 464

Total run-in hours available per quarter;
13 weeks x 5 days x 24 hours = 1560 hours

Capacity of one station = Available hrs./Run-in period.
Capacity = 1560/12 = 130 boards per quarter.,

Test stations needed = 464 boards/130 boards = 3.56 stations
Four (4) test stations is the minimum needed.

The fifth test station is being requested to provide a cushion to
the availability vs demand problem in both the run-in and
functional test area. .



SANG . ~ Schedule F
CAPITAL EQUIPMENT CHECK-OFF LIST

Fairchild based In Circuit fixtures.

. DESCRIPTIONOFEQUIP"ENT: CS systems and support hardware.

MANUFACTURER: _uaNG : PART NO./MODEL NO. see_sSchedule B
RESPONSIBLE ENGINEER ; ult o poE / ctaue Apthony - Site

NOTE: IT IS INTENDED THAT THE APPROPRIATE ENGINEER(S) BE CONTACTED B8Y THE
REQUISITIONER FOR SIGN OFF OF ITEMS IIL, IX AND ¥ ; PROCUREMENT WILL
COMPLETE ITEM XI.

DATE: SIGNATURE: (SEC. m)
PLANT SAFETY ENGINEER
DATE: SIGNATURE: _______________________________(Sec.IM)
PLANT MAINTENANCE ENGINEER
DATE:_______ SIGNATURE: ______________  __ _  _ _ _____(SEC.D
. ELECTRONIC MAINTENANCE ENGINEER

M
L ACCEPTANCE OF EQUIPMENT YES NO_

A. Is eQuipment acceptance required?
B. Is source acceptance required? - -

C. Is there an acceptance specification established?

D. Is there an “In-Plant” time trlal prior to final acceptance?
ar “yes®, how long? : )

E. Are speclal payment plans requested to be compatible
with acceptance of unit?

(if “yes”, explain:

. )
II. VENDOR SERVICE OF EQUIPMENT
A. Is vendor warranty acceptable? ’\/M”
If “no”®, does Wang have an alternative warranty that
Is required?
Explain:

B. WL Wang require vendor training of . operators or .
malntenance personnel?




CAPITAL EQUIPMENT CHECK-OFF LIST — Page 3

D

YI. PROCUREMENT DEPARTMENT .

A. Wil terms and conditions of P.O. be accepted?

8. Does vendor supply other Wang faclilties?

C. Is vendor planning or In process of revising current mode/l?
D. Are quotes on file for this equipment?

E. Has a D & B report been done?

F. Is vendor survey required? |,

G. Does requisitioner request special shipment of materials?

H. Are special shipping instructions roqulred from
Tratflec Department?

i “yes”®, explain:

- |m
7))




CAPITAL EQUIPMENT CHECK-OFF LIST - Page 2

YES NO

C. win nndor supply all mammls required, including spare ﬁ// o
parts list?

(How many coples? J
II. PLANT SAFETY ENGINEERING

A. Wi this equipment be guaranteed to meet applicable
OSHA standa'.;:ds?

B. Are elther UL or FM approvals required?

C. Would use, or Instailation, of this equipment conflict with

safety or health practices established for Local Area
Operations?

I¥. PLANT MAINTENANCE ENGINEERING
A. Wil vendor Install equipment?

B. Wil equipment require plumbing, wiring, alr system, etc.?

if “yes”, are these "expense type” Rems on order?

é. Are all sp'ocmcatlohs for Installation available?

D. Wil equipment require riggers?

E. Electrical specifications of equipment.
Voltage cY PH

Y. ELECTRONIC MAINTENANCE AND CALIBRATION

A. Does equipment cost exceoed $10,000 and does thls /
equipment contain electronics?

(it “yes"®, continuve..)

1. Wil equipment require scheduled callbration?

N

2. Has cost of electronic spare parts been budgeted?,.
Of ®yes”, how much? $ )

3. How long Is this equipment under warranty?

4. Vil equipment require a maintenance agreement L
after warranty?

Of ®yes®, has the requirement been budgeted?)




(WANG)

NOTIFICATION
OF
TRANSFER

TO: DISTRIBUTION

FROM: JOHN R. LYNCH - NEW PROD ENG. MGR. - M/S 015-11B - (508) 967-8160
RE: NEW PRODUCT TRANSFER

DATE: OCTOBER 3, 1989

2222222222222 XX 222 R X222 2R XXX 22222 XX 22222222 22222 222222222222 iR R 22222}

ATTACHED IS A COPY OF THE MANUFACTURING ENGINEERING TRANSFER PACKAGE FOR THE
CS-386 COMPUTER SYSTEM (210-9561/9562), WHICH HAS COMPLETED THE PILOT PHASE

AND IS TRANSFERRING TO MAINSTREAM MANUFACTURING. PLEASE HAVE THE RESPONSIBLE
ENGINEERS WITHIN YOUR GROUP REVIEW THE CONTENTS, SIGN THEIR APPROVAL, AND
RETURN A COPY OF SIGNED COVER SHEET TO ME WITHIN 30 DAYS FROM RECEIPT. CALL ME
OR SEND WANG OFFICE ,TO ADD ADDITIONAL OUTSTANDING ISSUES IF NECESSARY. ANY
OUTSTANDING ISSUES WILL BE MONITORED AND DATED WHEN COMPLETE.

THE NEW PRODUCT ENGINEER FROM PARKWOOD WILL PROVIDE IMMEDIATE SUPPORT FOR THIS
PRODUCT IF REQUIRED FOR THE NEXT 30 DAYS. BEYOND THAT POINT, THE PRODUCTION
SUPPORT ENGINEER WILL PROVIDE SUPPORT WHEN REQUIRED.

DISTRIBUTION:

BILL QUIGLEY - PB FA&T ENG SR.MGR

CLAUDE PIOTTE ~ PB PCB ASSEMBLY & TEST REP
PHIL DORIS - PRODUCTION SUPPORT ENG. MGR.
CC: (COVER MEMO AND CONTENTS LIST ONLY)
RICHARD DOWNING

SCOTT STEVENSON
SIGNATORIES



MANUFACTURING ENGINEERING
TRANSFER PACKAGE

- L e e

PRODUCT: C_g 3?( : TRANSFERRING TO: /? B’ /e/"z/y7

I HEREBY CONFIRM THAT MY AREA OF RESPONSIBILITY IS COMPLETE AND ACCURATE. ANY
EXCEPTIONS ARE NOTED ON ATTACHED OUTSTANDING ISSUES LIST:

SENDING SITE FUNCTION NAME/PRINT SIGNATURE DATE

MPG. PROGRAM MANAGER: Didyrs }/JﬁGf? ory %&@l&%’;— ﬁ(ﬁ
D 12954
Seter

TEST MPG. ENGINEER: L7

MECH/ASS'Y MPG. ENGINEER: /ﬁ)n Mo E

PCB PROCESS ENGINEER:

QUALITY CONTROL ENGINEER: 2

s /
PCB DOC. COORDINATOR: Jove

ASS'Y/TEST DOC. COORDINATOR: SUE Clédpy

ATE/CTE COORDINATOR: /7/),4/?/% DeRy (
WANG/VENDOR EQUIPMENT COORD.: LI/ Ll Dol

I HAVE REVIEWED THE TRANSPER PACKAGE AND HEREBY ACCEPT ITS CONTENTS WITH
EXCEPTIONS NOTED ON ATTACHED OUTSTANDING ISSUES LIST:

RECEIVING SITE PUNCTION NAME/PRINT SIGNATURE DATE

PRODUCTION SUPPORT ENG.

ASSEMBLY TEST ENGINEER:

ASSEMBLY MFG ENGINEER:

PCB PROCESS ENGINEER:

PCB TEST ENGINEER:

PCB QUALITY ENGINEER:

FINAL QUALITY ENGINEER:

PCB DOC. COORDINATOR:



L

TRANSFER PACKAGE CONTENTS

PROCESS SHEETS/ TEST RUN-IN
#SITHLLL WLNO'S reety man, *ROTCDURES CTME
20— 95€) ) K/%n W e .%%wmm
2)0- 9562 <\ ST 9//4 Tps Jeu -3,

212-7/129-4 2.¢D Ve
/6 7//?7 2593-359¢  VEL gl DA T
/5 Z//f?— 9539 ~33542 YA J, ot Pl & s

PAGE 1



[ [

TRANSFER PACKAGE CONTENTS

II. TRANSFER FIIE vES NO  COMMENTS

0 UL APPROVAL MEMO: R /A

2) CSA APPROVAL MEMO: el /A

3) IEC APPROVAL MEMO: v~ ~ /A

RS GRS v clis 4 Sfiafes (1o,
5) FCC PT. 68 APPROVAL MEMO: v N /4

6) VDE APPROVAL MEMO: v’ /A

7) ESD TEST RESULTS: . S'/Tfé /S SiEC 1—/57/

8) CS-03 APPROVAL MEMO: v H//?

9) ENVIRONMEMTAL TEST RESULTS: v'  SEE ISCuES LT

10) ACCOUSTICAL TEST RESULTS: [ /A

11) PACKAGING DATA ANNOUNCEMENT: 4 ?/ﬂﬁ / WNJ /ﬂv

12) THEORY OF OPERATION: v’ s £
13) TEST STRATEGY: v 4/”/5’ 7 ( Dfyor il 7 \ ‘7/23/0677
14) ENG. REVIEW BULLETIN REV 2: v

15) P.R.S. REPORTS:

16) PCB MANUFACTURABILITY REVIEW: 1 5(/ 2 /87 / P sety)

17) ITEM STATUS ECO: v 7// [£7 //’”ﬂ/’*f/"yj

18) QUALITY AUDIT REPORT: a

19) YIELD REPORTS: Vv

20) QUL REPORT:

21) 100% lst PIECE INSP. REPORT: v ~/p

22) UNIQUE PARTS REVIEW LIST: v /A

23) DEVIATION NOTICES: [ N /A

24) DIAGNOSTIC SOFTWARE: V////
v~ T A

PAGE 2

25) OPER SYS SOFTWARE:




T [

TRANSFER PACKAGE CONTENTS

III. ATE STATUS:

SYSTEM BMK RELEASE DATE
PCB # COVERAGE YIELDS TO_MFG. SITE COMMENTS

"+ ———

Q56/ £1  _fairchd) ISP ddaiterg bhe Tk resuts
9568 _Ro farchid 85 5/z4/89

IV. CTE STATUS:

RELEASE DATE
PROJECT # DESCRIPTION TO MFG. SITE COMMENTS

Vi

4

. . R e

V. WANG/VENDOR EQUIPMENT STATUS:

RELEASE DATE
DESCRIPTION QUANTITY TO MPG. SITE COMMENTS

vS WS 1 2] 128
CS Gt ) 97,975
D E3ul- &3 ) a;j//g/ﬁ

VI. WAVE SOLDER FIXTURES/SMT STENCILS STATUS:

RELEASE DATE
PCB# FIXTURE NO. QUANTITY TO MPG. SITE COMMENTS

PAGE 3



T [

TRANSFER PACKAGE CONTENTS

VIT. OUTSTANDING ISSUES LTST:

) PR. FAIT wit useg 2/ CS—n Susrfne

TO Do Jeuw —Zv % B2ps  SiHPPLo 7L

UPCIE ¢~ LT 7e T §o.  Compe 1Bt oy

Linf, ~ ED  DHovphsT

2.  CS-3P6 Wpr wor CompliiEe ECD  iAvp

B U1 Jm B 7772 T BsTimlb— ¢ o= /2/3 /fﬁ,

) D P ~noT oy Pl — Tk, /@

trans
rev 5

PAGE 4



( WANG ) MANUFACTURING

PART NO.

212-7129A-D
SHEET 1 OF 14
wis  TEST PROCEDURE fore
09/14/89
——
TITLE PART NUMBER TYPE OF TEST
CS386 210-9561A-D PRETEST/ACCEPTANCE TEST
210-9562
212-7129A-D i
APPROVAL APPROVAL APPROVAL

TECHNIGAL WRITER 9 _/7-59

PRODUCT SUPT. ENGR.

QQM 7)/3/57

A RELIMINARY DRAFT
B8 LHANGES PER ENGINEERING

c SMALL CHANGE

Distr., VS Board Area

RGW 03262 10/88

n/a

PILOT ENGR.
o Z
REVISION'GISTORY
REV. DESCRIPTION SHT. MPC/ECO DATE CHANGED 8BY

n/a 09/12/89 {S. CLARK

09/08/89
09/12/89 p. CLARK




(WANG) \\ANUFACTURING Lo

TEST PROCEDURE [ome—=-—

R

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST
1. PURPOSE

1.1 To detail the steps necessary when performing a
PRETEST/ACCEPTANCE test on the CS386 (212-7129A-D)

1.2 This procedure can be used for testing either the 210-9561A-D,

or the 210-9562. When testing a 9561 board, a known good 9562
must be used. When testing a 9562 board, a known good 9561
must be used. When assembled, these boards make up the
212-7129A-D assembly.

2. REFERENCES

s 2.1 None required.

3. RESPONSIBILITIES

I 3.1 Refer to GUIDELINES FOR WRITING TEST PROCEDURES (PROC-0009),
section 4., for a detailed 1isting of responsibilities.

4. . EQUIPMENT REQUIREMENTS
DESCRIPTION PART_NUMBER QTY.

2436 Workstation......covvieeeeeneannecnnns 187-3249 or equiv..... 1
Known good 9562 or 9561 board (depending on board under test)....]
Test fixture which includes:

= 360K FIOPPY.cvvereeeennasrocsccannoancs 289-0846........c0000n 1
- 20MB Winchester.......covveveeiiecnees 289-0849........0000n. 1
= DPU PCB.vovvvieevnecrcancnnacasaannens A 25 & 1 I J 1
- MXE Controller..........oooccoveevesee 212-3032. ... ..o v .1

5. SETUP_PROCEDURE

5.1 Connect a known good board (210-9562 or 9561) to the board
under test (we are now testing a 212-7129A-D).

5.2 Verify that the jumper (J5), located on the 210-9561X board,
is positioned as shown below:

* k| * e |x »
9561A 9561C
95618 9561D

RGW 03282 10/88 COMPANY CONFIDENTIAL .



(WANG) \4ANUFACTURING |

TEST PROCEDURE [sre———%
o957

S ———— ——————————————

TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

5.  SETUP_PROCEDURE (cont'd)

5.3 Connect the battery (from test fixture) to location J2 of the
210-9562 board.

5.4 Insert the assembly under test (212-7129A-D) into the CPU
position of the test bed motherboard.

6. ACTUAL TEST

6.1 Power UP the test bed. The following screen will appear:

J COPYRIGHT, WANG LABORATORIES, INC., 1989 REV 5930
SRAM  256KB LOOP COUNT: XX
DRAM  XXXXKB

6.2 Verify that the amount of "D RAM" tested is equal to that
expected for the assembly under test (see above). If the
amount is less than expected, the assembly has fatled.

6.3 The following message will appear:

Mount system platter
Press Reset

6.4 After the LED on the floppy drive has extinguished, press the
SHIFT and RESET keys simultaneously (SHIFT/RESET).

6.5 The following prompt will appear on the monitor screen:

Key SF?

£

z
b4

RAQW 03282 10/88

-

NTIAL .

COMPANY CONFIDE ':

L

§ S P g yuee



PART NO.

(WANG) MANUFACTURING | —8——
TEST PROCEDURE for= Z//y/;

TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.6 Press the SFO key. The following screen will appear:
*#*##* CYSTEM SOFTWARE *****

Select ftem with SPACE & BACKSPACE. MEMORY 1024 K
Key RUN to execute, CLEAR or PREV for previous screen TERMINAL 1

# Multiuser BASIC-2
. Diagnostics
6.7 Select "DIAGNOSTICS". Press the RUN key. The "Customer
Diagnostic" screen will appear:

6.8 Complete five (5) passes of the test program. When complete,
press the SHIFT/RESET keys.

6.9 The following message will appear:

Mount system platter
Press Reset

6.10 Press the RESET key. The following prompt will appear on the
moni tor screen:

Key SF?

RGW 03262 COMPANY CONFIDENTIAL_

SRttt



(WANG) \ANUFACTURING |

TEST PROCEDURE | 2

L/ i
TITLE
CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST
6. ACTUAL TEST (cont'd)
6.11 Press the SFO key. The following screen will appear:
xawa® QYSTEM SOFTWARE *****
Select item with SPACE & BACKSPACE. MEMORY 1024 K

Key RUN to execute, CLEAR or PREV for previous screen TERMINAL 1

# Multiuser BASIC-2

. Diagnostics

RGW 03262 COMPANY CONFIDENTIAL



PART NO.

(WANG) MANUFACTURING  —————
TEST PROCEDURE foe—,_

TITLE CS386 (212-7129A-D)

PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.12 Select "MULTIUSER BASIC 2". Press the RUN key. The following
screen will appear:

ket Multiuser BASIC-2 Partition Generation Program e#éss
{c) Copr. Wang Laboratories, Inc. 1986, 1987, 1989

List of options:
0.K. Configuration (#Partitions) (CPU nusber) '00 - clear partitions
y current { 4) (01) ‘01 - clear device table

'02 - divide mesory evenly
'04 - edit partitions

‘05 - edit device table

'06 - edit $MSE

'07 - select printer driver

08 - load configquration
'09 - save configuration
'10 - delete configuration

11 - edit CPU nusber

Press FN/TAB to exit =

Configuration 'current' loaded. Naee of configuration to load?

-
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(WANG) \/ANUFACTURING ' |

TEST PROCEDURE fse—2—~

TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.13 Press the SF15 key. The following screen will appear:

#44% Mulliuser BASIC-2 Partition Generation Program edddd
{c) Copr. Hang Laboratories, Inc. 1986, 1987, 1989

fivailable aesory: 1,024 K
No. of terainals 14 CPU nuaber |
PARTITION SIZE(K) TERMINAL PROGRAMMABLE PRCGRAM

List of options:
'00 - clear partitions
'01 - clear device table

1 130,00 l Y
i 2 150.00 2 Y ‘02 - divide semory evenly
3 150.00 3 Y ‘04 - edit partitions
L 150.00 0 Y ‘05 - edit device table
'06 - edit $MSE

'07 - select printer driver
'08 - load configuration
'09 - save configuration
'{0 - delete configuration

‘11 - edit CPU nusber

'15 - execute
Press FN/TAB to exit

Check configuration. 0K to execute (Y or N)?

RGW 03252 COMPANY CONFIDENTIAL



(WANG) \sANUFACTURING |

SHEET 5 OoF &«
TEST PROCEDURE e~

EE—

TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.14 Press the "Y" key. Press the RETURN key and the following
screen will appear:

s##4¢ Multiuser BASIC-2 Partition Generation Progras #dddd
{c) Copr. Wang Laboratories, Inc. 1986, 1987, 1989

Availabie memory: 1,024 K List of options:
o No. of terminals 16 CPU nuaber | '00 - clear partitions
PARTITION SIZE(K) TERNINAL PROGRAMMABLE PROGRAM ‘01 - clear device table
1 150,00 { Y
2 150,00 2 Y '02 - divide sesory evenly
3 150,00 3 Y '04 - edit partitions
4 150,00 0 Y 05 - edit device table
'06 - edit $MS6

'07 - select printer driver
'0B - load confiquration
'09 - save configuration
'10 - delete configuration

'{1 - edit CPU number

"15 - execute
Press FN/TAB to exit

RECONFIGURATION PASSWORD 7 SYSTEM B

6.15 Press the RETURN key again. The following message will appear:
Ready (Basic 2) Partition 01

RGW 03262 COMPANY CONFIDENTIAL



PART NO.

CWANG- MANUFACTURING SHEET Q ofF /&
TEST PROCEDURE [ -

TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.16 Press the LOAD, RUN, and RETURN keys. The following screen
will appear:

Systes Utilities - (c) Copr. Wang Laboratories, Inc. 1989

Partition {, {50 K
Select an ites and press RUN/EXEC: Tersinal |

4 Partition Generator

§ Partition Status

4 Format Disk Platter

§ Nove File

§ Backup Platter

§ Recover fros Backup

§ Systea Install

t Make a Reference List of File Names
¥ Initialize Date & Tiee
§ Vertical Forsat Control
$ DS Utilities

{ Gase

RQAGW 03282 COMPANY CONFIDENTIAL .



(WANG) \ANUFACTURING |

SHEET /O ofF /¥

TEST PROCEDURE [z A 44

TITL
= CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST
6. ACTUAL TEST (cont'd)

6.17 Select “DS UTILITIES". Press the RUN key and the following
screen will appear:

DS Data Storage Cabinet Utilities (Release 2.0)

Select an ites and press RUN/EXEC Partition {, 150 K
or press CANCEL/EDIT for previcus senu: Terainal |

4 DS Configuration

# Protect /Unprotect DS Surfaces

¥ RAN Disk Allocation

# Cache Usage

§ Backup Disk Platters to Tape Cassette

{4 Restore Disk Platters fros Tape Cassette
$ Field Test Unit

# File Repair

# Multi-Disk Utility

¥ Printer Test

6.18 Select "FIELD TEST UNIT". Press the RUN key. The following
message will appear on the monitor screen:

Load all devices to be tested

RGW 03252 COMPANY CONFIDENTIAL



PART NO.

WANG'

MANUFACTURING  ——
TEST PROCEDURE 5 0?//’/;;/

TITLE

- CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.19 Press the RETURN key. The following screen will appear:

2200 FTY (Field Test Unit) Rev. 873E#

Avaiiable Addresses Disk Model Ending Sector
¥ 340 = - 22703 =< - 1231 -
- 010 =< - 220005 FLPs  -{ >~ 4159 =
: - Dif =€ - 220005 WIN = - 38914 =
b D12 = - 220005 WIN =( ¥ 38911 =

Select the address of the device to be tested.

Presss ANY KEY to input paraseters SF'0 define ers
CLEAR/PREV SCRM - to exit RETURN/RUN to cont. -

RQW 03282 COMPANY CONFIDENTIAL



(WANG) \ANUFACTURING '

TEST PROCEDURE fsri— 55772

TITLE
CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST
6. ACTUAL TEST (cont'd)

6.20 Enter "340" as the address. Press the RETURN key and the
following screen will appear:

TEST SELECTION MENU Rev. B73E%

SF 01 - Coapare Sector(s) SF 08 - Write Enable
§F 02 - Cospare File SF 09 - Write Lock
SF 03 - Display a Sector SF 10 - Scratch Disk
SF 04 - Verify HRITE LOCKED SF {1 - Format Disk
. SF 05 - Read SF 12 - Write

L SF 06 - Position Head(s) SF 13 - Read After Write

SF 07 - DPU Pros Rev. SF 18 - Instruction Test
Device 340
Start Sector ¢ Track 0

End Sector 1231  Track 76 Maxisus = 1231
Hex data pattern BBSBBBRABBRBREBEBSDEBEBABSDAEARS
Printer OFF (204, 213, OFF)
Loop N (N=No, T=on Test, E=on Error or test)
Mode I (I = sequential step In, A = Alternate step)
(0 = sequential step Out, R = Randoa step)

Press: ANY KEY to input paraseters SF' key listed above SF'0 define err
CLEAR/PREV SCRN - to exit

6.21 Press the SF8 key to "release" WRITE LOCK (WRITE ENABLE).
Press the RETURN key.

6.22 Using the RETURN key, tab over to “LOOP" and change to "T".
Press the RETURN key.

6.23 Using the RETURN key, tab over to “MODE" and set to "RANDGM".
Press the RETURN key.

6.24 Set "RANDOM OPERATIONS" to "1000". Press the.RETURN key.

RGW 03262  10/88 COMPANY CONFIDENTIAL



‘ PART NO.
( WANG) -
MANUFACTURING
TEST PROCEDURE [sre—er22
. |DATE 0279%94?7
TITLE
CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST
6. ACTUAL TEST (cont'd)
6.25 Press the SF13 key. Press the RETURN key.
6.26 The RANDOM READ AFTER WRITE TESTS will now run. Allow the

test to complete one (1) pass.

When complete, press the

SHIFT/RESET keys and the following message will appear:

Ready (Basic 2) Partition O1"

6.27 Press the LOAD, RUN, and RETURN keys.
will appear:

The following screen

Systea Utilities - {c) Copr. Wang Laboratories, Inc. 1989

Select an ites and press RUN/EXEC:

4 Partition Generator
§ Partition Status

" § Forsmat Disk Platter
§ Move File

3 Backup Platter

§ Recover froms Backup
4 Systea Install

§ Make a Reference List of File Nases

§ Initialize Date & Tise
§ Vertical Forsat Control
4 DS Utilities
4 Base
6.28 Select "INITIALIZE DATE AND TIME".

6.29 A clock will appear.
RETURN key.

6.30 Verify that the clock is running.

RAGW 03252

Partition {, 150 X
Terainal |

Press the RUN key.

Enter the correct DATE and press the
Enter the correct TIME and press the RETURN key.
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(WANG) \ANUFACTURING '

TEST PROCEDURE [pre—ry 2

TITLE

CS386 (212-7129A-D)
PRETEST/ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)
6.31 Press the SHIFT/RESET keys and power down the test bed.

6.32 Remove the 212-7129A-D assembly. If the board/assembly has
passed PRETEST, fill out the appropriate paperwork and send
the assembly to the RUN-IN AREA. If the board/assembly has
just passed FINAL ACCEPTANCE, send the assembly to STOCK.

6.33 If the board/assembly did not pass, fill out the appropriate

paperwork, noting the discrepancy, and send the board/assembly
to the REPAIR AREA.

RGQW 03262 COMPANY GONFIDENTIAL
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PART NO. 57/187-3543-3546

(WANG) MANUFACTURING
ws ~ TEST PROCEDURE | — = -

09/14/89
TITLE PART NUMBER 7 TYPE OF TEST
CS386-D 167/187-3543-3546 FINAL ACCEPTANCE TEST
APPROVAL APPROVAL APPROVAL

TECHNICAL WRITER ¢./7-49 PRO@UCT SUPT/ENGR. PRODUCT TEST ENGR.
| N qudﬂ//g Y/ ’Q},{ @, M ’/’7/5'7 /A
C. IEW G // s PILOT ENGR.
4 /% }’7’%4 . /2é9

v, REVISIONAISTORY

REV. DESCRIPTION SHT. | MPC/ECO DATE CHANGED BY

A PRELIMINARY DRAFT 09/08/89
3 SMALL CHANGES n/a n/a 09/12/89| S. CLARK

- Distr. VS
RGW 03262 10/88 COMPANY CONFIDENTIAL



f ’ A\ PART NO.
(WANG) \jaANUFACTURING L L i
TEST PROCEDURE -/
TITLE
CS386-D (167/187-3543-3546)
FINAL ACCEPTANCE TEST
1. PURPOSE

1.1 To allow an operator to thoroughly perform a FINAL ACCEPTANCE test
on the CS386D (167/187-3543-3546).

2. REFERENCES
2.1 None required.
3. RESPONSIBILITIES

- 3.1 Refer to GUIDELINES FOR WRITING TEST PROCEDURES (PROC-0009),
: section 4., for a complete 1isting of responsibilities.

4. EQUIPMENT REQUIREMENTS

| DESCRIPTION PART NUMBER QTY.

CS386D System to be tested........... 167/187-3543-3546....... 1
System Configuration:

Triple Controller....212-3012................ 1
Workstation w/cabling................. 187-3249 or equiv....... 1
320 FIOPPY.cvvevocosencneananneancanns 289-0846.......cc00vnnnn 1
Tape Streamer.........coovvvenecececnen 289-0905......000vuinnns 1
20 Meg Wini....coivieiiiiiiianenn, 289-0849 or equiv....... 1
Printer PMOT8.....cciiiiiieienennnnns 157-3520 or equiv....... 1
€S386 BASIC-2 0.S. Software........... (rev. 1.0 or greater)...l
CS386 Customer Diagnostic............. (rev. 1960 or greater)..l
NOTE: SOFTWARE 732-0049B IS PART OF THE 2200 DIAGNOSTIC PACKAGE.
NOTE: DRIVES MUST BE INITIALIZED.

SETUP_PROCEDURE

5.1 Connect the 220-0447 cable, leading from the back of the ,
workstation, to the TERMINAL PORT of the Triple Controller located
in the CS386-D System.

5.2 Set switches, located on the 212-7113 assembly, as shown in
APPENDIX 9.1.

RGW 03252 COMPANY CONFIDENTIAL



| (WANG’.-) MANUEACTURING PA;;7N/3£97-3¢'/5-¢6 I

TEST PROCEDURE [re—a——f——

TITLE

CS386-D (167/187-3543-3546)
FINAL ACCEPTANCE TEST

5. SETUP_ PROCEDURE (cont'd)

5.3 Verify that the workstation and CS-D system are plugged into an
appropriate 115V power source.

5.4 Load the 212-7113 assembly into the CS-D system.

5.5 Connect the printer to the printer port located on the 212-7113
assembly.

6. ACTUAL TEST

6.1 Turn the workstation ON. Power UP the CS-D system. Power UP the
printer.

| 6.2 The following message will appear on the workstation screen:

MOUNT SYSTEM PLATTER
PRESS RESET

6.3 Observe the floppy LED.
6.3.1 If the LED is OFF, the BIT (built in test) is complete.

6.3.2 If the LED is flashing, the BIT has failed. Proceed to
section 8 (POWER DOWN).

6.4 Press the RESET key.

6.5 The following message will appear on the workstation screem:

SF?

Press the SFO key. The following menu will appear:

MULTIUSER BASIC -2
DIAGNOSTICS

DIAGNOSTICS:

6.7.1 Select DIAGNOSTICS. The "Customer Diagnostics" menu will
appear.

RGW 03252

COMPANY CONFIDENTIAL



(WANG) \ANUFACTURING | /erser-s77a-v¢]

~ TEST PROCEDURE fmr———2—]
0%/14/8 9

TITLE

CS386-D (167/187-3543-3546)
FINAL ACCEPTANCE TEST
6. ACTUAL TEST (cont'd)
6.7 DIAGNOSTICS: (cont'd)
6.7.2 Run this series of tests for three (3) passes.
6.7.3 Press the RESET button.
6.7.4 Press the "SFO" key.
6.8 Select Multiuser Basic-2. Press the RUN key.
6.9 Press the SF15 key.

6.10 The “"Check Configuration" screen will appear. Press the "Y" key.
Press the RETURN key.

6.11 The following message will appear:
RECONFIGURE PASSWORD? SYSTEM

6.12 Press the RETURN key. The following message will appear on the
workstation screen:

READY (BASIC2) PARTITION 01
PRESS LOAD, RUN, RETURN

6.13 Press the LOAD, RUN, and RETURN keys. The “System Utilities”
screen will appear. Select "DS UTILITIES". Press the RUN key.
The "DS" Utilities" screen will appear. -

6.14 Using the keyboard SPACEBAR, select the PRINTER TEST selection.
Press the RUN key.

The following information will be printed:

ABCDEFGHI JKLMNOPQRSTUVKXYZabcdefghi jkimnopgrstuvwxyz0123456789
ABCDEFGHI JKLMNOPQRSTUVKXYZabcdefghi jkimnopgrstuvwxyz0123456789
END OF THE TEST

RAGW 03252
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TEST PROCEDURE fre—2——5
5/1 /89

TITLE

CS386-D (167/187-3543-3546)
FINAL ACCEPTANCE TEST

6. ACTUAL TEST (cont'd)

6.16 On the "DS Data Storage Cabinet Utilities" screen, select the
BACKUP DISK PLATTERS TO TAPE CASSETTE selection. Press the RUN key.

6.17 To run a backup test, perform the following:

6.17.1 Enter "DSF" for address of tape cassette. Press the
RETURN key.
- 6.17.2 Enter "E" to erase tape. Press the RETURN key.
6.17.3 Enter "D10" for address of disk platter (blank if no
more). Press the RETURN key.
6.17.4 Enter "01/01/00" for platter name. Press the RETURN
key.
6.17.5 Enter "00000" for starting sector (defaults = beginning
of platter). Press the RETURN key.
6.17.6 Enter "1200" for ending sector (default = current end
of cataloged data). Press the RETURN key.
6.17.7 Enter "Y" to accept this entry. Press the RETURN key.
F 6.17.8 Press the RETURN key (address of this platter to backup

(blank if last).

6.18 Backup should now be running. At the completion of the test, press
the "FN" key.

6.19 To return to the "System Utilities" menu, press the RESET, LOAD,
RUN, and RETURN keys.

TESTS

From the "System Utilities" menu, select DISK UTILITIES. Press the
RUN key.

RGW 03252
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(WANG) \aNUFACTURING | /erer o7z

SHEET (, OFf g

TEST PROCEDURE [
09/04/59

TITLE

RQAQW 03252

1.2

7.3

1.4

1.5

7.6

1.7

7.8
7.9

10/88

CS386-D (167/187-3543-3546)
FINAL ACCEPTANCE TEST

DISK TESTS (cont'd)

From the "Disk Utilities" menu, select MULTIDISK TEST. Press the
RUN key.

The following message will appear on the workstation screen:

* MULTI-DISK EXERCISER REV XXXX *
MOUNT ALL DEVICES TO BE TESTED

Press the RETURN key. The following DISK PARAMETER CHART will
appear:

TEST FRMT INIT VER ADDRESS MODEL SECTOR RANGE _ ACCESS

NO NO NO NO INFINITE
YES NO NO NO D10 2200 DS FLPY 1200/1279 INFINITE
NO NO NO NO D11 2200 DS WIN 0/38911  INFINITE
YES NO NO NO D12 2200 DS WIN 20000/38911 INFINITE

Using the cursor keys to select test parameters, fill out the chart
as shown above. Press “N" for "NO" and "Y" for "YES".

o de ¢ e e o ok o vk o ok o ok ok o ok e ok sk o ok o e o o ok o ot ok o ok ole o ole s o ok e o e e o o ok o o e ok o e ok ol o ok e e o ok e o o e v ok

CAUTION!!! DO NOT TEST D11. TEST PROGRAMS WILL BE DESTROYED!!!

e de v vle vk ode s ok o s o odr ok ok sk ok o o vk ok o d sk ok ok vk ok ole ok dle o ok o o o ok db sk o ke ok o o ok de vk de vk g ole vt dk o ok ok o o o ok ke ok ok ok b ok

Press the CONTINUE key. Press the RETURN key. The following
message will appear: =

TO PROCEED, TYPE ‘ENABLE WRITING'
Type 'ENABLE WRITING'. The following warning message will appear:
Warning: All resident data will be destroyed by this exercise
Press the CONTINUE key.
The test will now run. Allow the test to run for 200 accesses on
each drive and then press the HALT key to stop the test. If there

are "0" errors on each drive, the unit has passed. If there are
errors, the unit has failed. PROCEED TO SECTION 8 (POWER DOWN).

COMPANY CONFIDENTIAL



(WANG) \ANUFAGTURING || _/a7-se+2-24

SHEET 77 OF g

TEST PROCEDURE 57
0515 /89

TITLE

CS386-D (167/187-3543-3546)
FINAL ACCEPTANCE TEST
8. POWER DOWN
8.1 Power OFF the CS-D System.

8.2 If an error was detected, fill out the appropriate paperwork,
noting the discrepancy, and send the unit to the REPAIR AREA.

8.3 If no errors were detected, fill out the appropriate paperwork, and
send the unit to the FINAL ASSEMBLY AREA.

RGW 03262
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(WANG) \;ANUFACTURING
| TEST PROCEDURE

PART NO.
(L7/187-3543-%%
SHEET 5 OF g

OATE  09/sd/89

TITLE

9. SWITCH SETTINGS:
9.1 SWITCH SETTING FOR THE 210-9558 BOARD:
' SW1 - 5 ON, ALL OTHERS OFF

J2 SHUNT

® o| O
MUX BUS

9.2 SWITCH SETTING FOR THE 210-9559 BOARD:
SW4 - ALL OFF

SW5 -1, 3, 4 OFF
2 ON

RGAW 03262

CS386-D (167/187-3543-3546)
FINAL ACCEPTANCE TEST

SW2 -1, 3, 5ON, ALL OTHERS OFF
SW3 - 5, 6 ON, ALL OTHERS OFF

COMPANY CONFIDENTIAL



WANG LABORATORIES, INC,
ONE INDUSTRIAL AVENUE, LOWELL. MA 01851 » TEL: 617/459-5000, TWX 710-343-6769, TELEX 172108

WANG
MEMORANDUM

TO: Michael Britko

FROM: Arthuf Whelden

SUBJECT: FCC Electromagnetic Emission Testing of a CPU Printed
Circuit Board Set (210-9561 & 210-9562) in a Micro VP
Computer Cabinet (PEP H0213C)

DATE : September 14,1989

A CPU printed circuit board set (210-9561 & 210-9562) was installed
within a Wang 2200 Micro VP Cabinet. With this change the computer
model no. changes to Micro VP/386. Testing was then performed in
accordance with the FCC Rules and Requlations for the measurement
of electromagnetic emissions from digital devices. The measured
values, obtained during testing, showed the system to be in
compliance with the FCC Class "A" requirements.

During testing, the computer was running a CS O/S Basic-2/386
Software Program which provided a full screen of contlnuously
repeating H's. Alternately, this pattern was sent to the printer.

The system under test consisted of the following devices:

1) Wang Computer M/N Micro VP/386
S/N PR1594

2) Workstation M/N 2536DW
S/N 41002W

3) 25' Shielded Monitor Cable - WPN 220-0447

4) Keyboard M/N 720

5) Keyboard Cable Coiled to 3' Not Identified



“ea

6) Disk Drive

7) 8' Shielded Disk Drive Cable

8) Printer

9) 12' Shielded Printer Cable

M/N 2275-10
S/N VL4608

WPN 220-0365

M/N PMO60
S/N 13627E

WEN 220-0364

The following printed circuit boards were installed within the

computer during testing:
1) CPU Board Set

2) MXE Two (2) Board Set
(210-7973 & 210-7874)

3) - MUX Master

anw3leé

210-9561 & 210-9562

212-3032
210-8824

Cotfone 30 0 be

Arthur Whelden
FCC/VDE Eng.
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~ WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL. MA 01851 » TEL: 617/459-5000, TWX 710-343-6769, TELEX 172108

MEMORANDUM
TO: Michael Britko
FROM: Arthur Whelden
SUBJECT: FCC Electromagnetic Emission Testing of a CPU Printed

Circuit Board Set (210-9561 & 210-9562) in a CS Cabinet
(PEP H0213C)

DATE: September 14,1989

A CPU printed circuit board set (210-9561 & 210-9562) was installed
within a Wang Computer Cabinet M/N CS20. With this change the
computer model no. changes to CS/386. Testing was then performed in
accordance with the FCC Rules and Regulations for the measurement
of electromagnetic emissions from digital devices. The measured
values, obtained during testing, showed the system to be
NONCOMPLIANT.

To bring the system into FCC Class "A" compliance a Ferrite Sleeve
(WPN 410-1037) had to be installed on each end of the disk drive
cable (WPN 220-0365). Therefore, when ever the two (2) board CPU
set (210-9561 & 210-9562) is installed within the above cabinet the
disk drive cable must be modified as above.

During testing, the. computer was running a CS O/S Basic-2/386
Software Program which provided a full screen of continuously
repeating H's. Alternately, this pattern was sent to the printer.

The system under test consisted of the following devices:

1) Wang Computer M/N CS/386
S/N 52740R
2) Workstation M/N 2536DW
S/N 41002W
"™ "3)  25' Shielded Monitor Cable WPN 220-0447
4) Keyboard M/N 720

5) Keyboard Cable Coiled to 3' Not Identified



6) Disk Drive M/N 2275-10

S/N VL4608
7) 8' Shielded Disk Drive Cable WPN 220-0365
with a ferrite sleeve added to
each end
8) Printer M/N PM060
S/N 13627E
9) 12' Shielded Printer Cable WPN 220-0364

The following printed circuit boards were installed within the
computer during testing:

1) CPU Board Set 210-9561 & 210-9562
2) MXE Two (2) Board Set 212-3032
(210-7973 & 210-7874)
3) MUX Master 210-8824
CjKZﬁ;UL'C;leLLiwu
Arthur Whelden
FCC/VDE Eng.

anw31l5
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VS OFFICE ELECTRONIC MAIL THURSDAY 09707789 03:53 PM- PAGE:
ITEM SUBJECT: COMPUTER CS-386 PILOT

MEMORANDUM
TO: MICHAEL.  BRITKO
FROM: ARTHUR WHELDEN.
SUBJECT: FCC/VDE CLASS "A"™ EVALUATION: TESTING OF A COMPUTER

M/IN CS=-386 FROM A PILOT RUN (PEP HD0213C)

DATE: AUGUST 24,1989

A WANG COMPUTER MODEL NO. CS-386 FROM A PILOT RUN WAS TESTED IN
ACCORDANCE WITH THE FCC/VDE RULES AND REGULATIONS FOR
ELECTROMAGNETIC EMISSIONS. THE MEASURED VALUES OBTAINED DURING
TESTING SHOWED THAT THE SYSTEM WAS IN COMPLIANCE WITH THE
REGULATIONS FOR A CLASS ™A™ COMPUTING DEVICE.

DURING TESTING, THE COMPUTER WAS RUNNING A CS 0/S BASIC: SOFTWARE
PROGRAM. WHICH PROVIDED A.FULL. SCREEN: OF CONTINUOUSLY. REPEATING H°'S.
ALTERNATELY, THIS PATTERN. WAS SENT.TO THE PRINTER.

THE SYSTEM UNDER TEST CONSISTED OF THE FOLLOWING DEVICES:

1. COMPUTER - S/N:- 157984 MIN' €S-386:
2) WORKSTATION S/N'41002W M/N 2536DW:
3) 25" SHIELDED WORKSTATION: CABLE WPN 220-0447.
4) KEYBOARD WPN 725-3155-US
5) PRINTER M/N PMO60

S/N 14062E '
6) 12" SHIELDED PRINTER CABLE WPN 220-0364
7) 1° SHIELDED CABLE WPN: 220-0257:
8) 12" SHIELDED CABLE WPN 220-0359

WITH FERRITE BEADS



VS OFFICE ELECTRONIC MAIL THURSDAY 09707789 03:53 PM. PAGE:

THE COMPUTER CONSISTED OF THE FOLLOWING DEVICES:

1 MOTHER BOARD WPN 210-9560

2) CPU BOARD WPN 210-9561-1-B
3) CPU DAUSHTER BOARD WPN 210-9562-0
4) PCA 2280 DISK CONTROLLER WPN 210-7715

5) PCA DSPC MB CSD WPN 210-9558

6)  PCA CSD WPN' 210-9559

7) PCA 2275 MUX: MASTER WPN 210-8824-0.
8) MUX 7874-A/7973-A MXE MLT WPN 212-3032

CONTROLLER
9) POWER SUPPLY: WPN 270-0890-1

WITH: A DELTA. PONER LINE FILTER
P/N 04DCHW3 C(WPN: 410-2041)

A PRODUCTION UNIT WILL BE REQUIRED FOR THE FINAL.FCC/VDE
VERIFICATION: TESTING.

ARTHUR WHELDEN:

AWD301
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PACKAGING DATA ANNOUNCEMENT

DISTRIBUTION:

J. Schultz 014-A3A  PP&M Product Manager
M. Negron 015-17B R & D
R. Bator 018-211  MFG - Secured Systems Engineering Mgr
P. Biancavilla 015-420 R & D Package Design Eng Mgr
M. Cronin 027-210 CSO - Packaging/Customer Engineering
L. Gaskell 015-350 R & D Methods Engineering
J. Wagner 015-130 Pilot Planning Manager
J. Sheehan 013-A80 R & D Hardware Product Configuration
D. Scamporino 018-GIF  Purchasing - Packaging Materials Buyer
K. Shaughnessy 015-420 R & D Package Design Proj Coordinator
D. Wilson 018-21F  MFG - Product Support Engineering Mgr
J. Lynch 015-11B  MFG - Pilot Engineering Mgr

FROM: Roslyn Winston R&D Packape Design Engineering

or the new 386 BASED CS PRODUCTS, PEP

SuUBJ: Package Design Documentatig
HO213C.
DATE: September 5, 1989

The following packaging has been designed, approved, and documented for
implementation. Please note that this packaging is approved for shipping
CPU cabinets without drives.

1. PACKAGING DATA:
Packaging Test #880-125
Packaging BOM #290-0685
Packaging BOM Description:

PASSED per SPI 10-521
SHPG PKG BGM:CS-D-2200-CPU
2. PACKAGING MATERIALS PER BOM 290-0685:

QTY PER  KNOCKED DOWN FLAT SIZE
WIL# COMPONENT DESCRIPTION PKG BOM  LENGTH X WIDTH X HEIGHT
685-0100 Edge Protector 2.5x2.5x3.0 4 N/A
685-0474 2" Clear PP tape alr N/A
685-0664 Strapping, Polyester, 50W alr N/A
685-0665 Strapping Seals 2 N/A
35 @3 685-0723 Bag, Gusset 23x17x36 1 N/A
‘ ® 685-2410 FOLHSC 27.13 x 20.00 x 27.30 1 48.00 X 37.50 X .63
- ®.685-2411 Pallet, Cushioned 1 28.00 X 20.88 X 7.63
& 685-2412 Cushion Assy, Top 1 27.00 X 19.75 X 4.31

3. SHIPPING DATA - PACKAGED PRODUCT
OUTSIDE DIMENSIONS

[ENGLISH: IN - (METRIC: CM)]

LENGTH X WIDTH X DEPTH VOLUME
28.00 X 20.88 X 30.38 10.27 ft3
(71) X (53) X (77> (.29 m3) Packaged weight: 93.5 1bs

4. PRODUCT DATA
NLI#

167/187-3589

167/187-3540

TITLE
CS 386-10N 1MB CS CPU W/O DPU
CS/386-20N 2MB CS CPU W/0 DPU

167/187-3541
167/187-3542
167/187-3543
167/187-3544
167/187-3545
167/187-3546

doc 0208W

CS/386-40N
CS/386-80N
CS/386-10D
CS/386-20D
CS/386-40D
CS/386-800

4MB CS CPU W/O DPU

8MB CS CPU W/O DPU

IMB CS CPU W/DPU

2MB CS CPU W/DPU '
4MB CS CPU W/DPU

8MB CS CPU W/DPU
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-~-COMPANY CONFIDENTIAL---

TO: Distribution
FROM: Bill cCallahan
gdmond Daigneault
Production Support Engineering

DATE: April 11, 1989

SUBJECT: CS/386 CPU Board

Attached is the Manufacturing Engineering Plan for the CS /386
CPU board. The Product Support Engineer assigned to this new
product will develop and lead the technical team in Manufacturing
for the new product introduction period and will remain as the
technical product focus in Manufacturing throughout the life of the
product.

Please review this plan for the impact of this product on your
operation. Direct questions and comments to the Product Support
Engineer shown below.

PRODUCT:CS/386 CPU Board

PRODUCT SUPPORT ENGINEER: Edmond Daigneault
78635
015-11B



COMPANY CONFIDENTTIAL

MANUFACTURING ENGINEERING PLAN
TEST PLAN
FOR
CS-386 CPU BOARD

Originator:Edmond Daigneault
Production Support Engineer

Revision: A

Date: April 10, 1989

INTRODUCTION

Edmond Daigneault will develop and maintain a checklist and
schedule indicating the Manufacturing Engineering activities
required for the new product introduction.

Edmond Daigneault will lead the technical team in Manufacturing
during the new product introduction period, working in conjunction
with the Manufacturing Program Manager for the product.

PRODUCT DESCRIPTION

The CS-386 will be an enhancement of the present CS series of
systems. It will be a 80386 based CPU board set. Minimum memory
size will be 1MB, and the maximum will be 8MB. The new CPU board
will be capable of running all current 2200 instructions. For more
information refer to PEP § H 0213C.

MARKETING / BUSINESS PLAN

The projected yearly volume for this product is 1980. This
includes CSO spares and boards used in upgrade kits. This volume is
based on projections from the PP&M business plan dated January 18,
1989.

The build site will be Wang Puerto Rico.

Pilot manufacturing is expected to begin at the Parkwood
facility during June, 1989.

The 212-7129-A-C will replace the 210-8937-C-F.




SPECIFICATIONS AND DOCUMENTATION

No new manufacturing specifications, standards or documentation will
be required beyond the normal new product documentation.

NEW PARTS AND TECHNOLOGY

No new parts will be used in this product; however, each variation of
memory. size will have a unique PAL installed with the memory SIMM's.

ASSEMBLY -

The following is a list of the proposed new CS CPU model numbers and

the associated memory size. The CPU board numbers have not been
determined at this time.

MODEL MEMORY SIZE SIMM TYPE CPU BOARD NUMBER
CS/386-10 1MB 256KB (377-4516) 212-7129-a
Cs/386-20 2MB 256KB (377-4516) 212-712%-B
CsS/386-40 4MB 1MB (377-4518) 212-7129-C
CS/386-80 8MB 1MB (377-4518) 212-7129-D

In addition to the above CPU's, it is planned to offer 10 memory
upgrades of various configurations.

RELIABILITY

The MTBF calculation for this product is not available at this time.

TEST PLAN

The test plan for this product will follow very closely the process
for the present 210-8937 CPU board and the present CS-D/CS-N systems.
This process is outlined in the attached process flow charts.

In Circuit Test

The 210-9561 will be tested on a Fairchild in circuit test fixture.
This test will detect process defects and most defective components.

Fixture project number.- cost ---$14100.00

In Circuit Test

The 210-9562 will be tested on a Fairchild in circuit test fixture.
This test will detect process defects and most defective components.

Fixture project number.- cost ---$14100.00



TEST PLAN
Fault Analysis and Repair

All boards that fail in circuit test will be routed to the fault
analysis and repair area. Repaired boards will be routed back to in
circuit test.

PWA TEST

All boards that pass in circuit test will be tested in an PWA test
area. A known good board will be mated with the board under test. Tests
used in this area will be from the updated 2200 diagnostic package, with
emphasis on cpu instruction and memory testing.

Test Equipment List

Description Qty. MEI/Model# Available Needed Cost
CS-D System 1 187-3527

Triple Controller. 1 212-3012

360KB Floppy Disk 1

20MB Winchester 1 725-0242

Workstation 2436 1 187-3249

Cable Workstation 1 220-0447

Board Run-In

Run-in will follow the same procedure as the present CS cpu board
(210-8937). Run-in will be done on the final line in the new CS
chassis. Provision will be made to run-in CSO spares. The run-in period
will be 24 hours. Changes in this run-in period will be made as outlined
in the Run-IN / Burn-IN Policy #191-0917.

Final Lines Test Equipment

The present final lines test capacity at WPR is 22 systems per day.
Based on the PP&M projections this appears to be adequate. If additional
capacity is needed, requests for additional equipment will have to be
generated.



210-9561 / 213-9562 CS/386 BOARDS

OPERATION ‘ »
NUMBER DESCRIPTION EQUIPMENT PROCEDURES SOFTWARE NOTES
10 Bareboard Test Bareboard Tester Standard Bareboard test
’ Operating Program

20 Stock ﬁtep. Sequencer Sequencer Proc. Sequencer Prog.
Verifier Verifier Proc. Verifier Prog.
Board Bake Oven Board Bake Proc.

Barcode Proc.
Kitting List

30 Auto Insertion Dip Inserter Dip Procedure Dip Program
vCD VCD Procedure VCD Program
Radial Inserter Radial Proc. Radial Program
Fixture

40 Manual Insert Contact System Contact System Contact System
Visual Aids Procedures Program
Standard Tools

50 Wwave Solder Wave Solder Machine Standard Wave N/A
Wave Solder Fixture Solder Procedure

60 Post Solder Visual Aids Post Solder

Assembly Standard Tools Procedures N/A
‘0 ATE In Circuit Fairchild Tester Standard ATE ATE Program
Test ATE Fixture Procedure

80 Fault Analysis Standard Tools N/A N/A

90 Functional Test See Test Section of Functional Test Operating System
‘This Document Procedures Diagnostics

100 Fault Analysis Standard Tools N/A N/A

———— —



212-7129A-C CS/386 CPU 30ARD ASSEMBLY

-EQUIPMENT

Seé Test Plan
Section of This
Document

OPERATIOU .
NUMBER DESCRIPTION
10 Assembly
20 Functional Test
30 Fault Analysis
40 Run In
50 Final Acceptance
Test

See Test Plan
Section of This
Document

See Test Plan
Section of This
Document

See Test Plan
Section of This
Document.

Section of This
Document.

Section of This
Document.

PROCEDURES SOFTWARE NOTES
Assembly

Procedures
DSP Test 2200 Diagnostics
Procedures
See Test Plan See Test Plan Is it 9561
Section of This Section of This or is it t
Document. Document. 9562 boarcé
See Test Plan See Test Plan System Lev
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———CDMPANY CONFIDENTIAL-——

TO: Distribution
FROM Edmond Daigneault
Production Support/Pilot Engineering
DATE: September 27,.1989
SUBJECT: CS386 CPU Revised Test Plan

Attached is a copy of revision B of the Manufacturing Test Plan for the
CS384 CPU board.. This plan is intended to provide an overview of the
proposed test, and repair processes for CS8386 project. 0Originally issued
as part of the Manufacturing Engineering Plan, the test plan is being
issued as a separate document. Changes were needed as a result of the
decision to build and test the boards at Pawtucket Boulevard, and the
final systems at Puerto Rico. Your input to this document is requested
as this plan will be modified and reissued as details become available.

Please review this plan for the impact of this product on your
operation. Direct questions and comments to the Praoduction Support
Engineer shown below.

PRODUCT: CS386 CPU

PRODUCTION SUPPORT ENGINEER: Edmond Daigneault

78635
015-11B
Distribution:

S. Anthony 018-26C

K. Azar 018-27C

J. Lynch 015-11B

T. Mahoney 015-11B

M. Negron 015—-17B

J. O'Hara 018-26C

E. Schulz 014-A3A

S. Stevenson 015-130

R. Sutton 018-27C

D.P. Wilsan 018-21F



TEST PLAN
€5-386 CPU BOARD

This revised Test Plan will only be concerned with testing after
A.T.E. testing has been completed. Full in circuit test fixtures have
been provided for both the 210-9561, and the 210-9562 boards, as
outlined in Rev A of the M.E.P., distributed on April 11, 1989.

PWA TEST

All boards that pass in circuit test wili‘be tested in the PWA
test area. A known good board will be mated with the board under
test. Tests used in this area will include the following:

BIT 379-3513R1 or greater.
379-3514R1 ar greater.
£s38s6 0.S. Rev. 1.0 or greater.

CS386 Customer Diagnostics
Notes CS38B6 0OS and Customer Diagnostics are on the system diskette.

The following is a list of equipment needed for one functional test
station, either Pre Test or Final Acceptance.

Test Equipment List

Description Qty MEI/Model# Available _Needed __Cost
Ter@inal 1 2436DW 597.27
cs-D}N Chassis 1 279-0873 680.59
Triple Cont. 1 212-3012 191.70
DS. DPU Board 1 212-7113 592.92
20MB Winch. 1 289-0849 204.95
360K Floppy | 1 289-0846 74.49

Total 2341.92

Substitution of the chassis and disk drives depending on availability
would be acceptable as follows:

VLSI Chassis 1 270-1018 S524.27
2275~10 Disk 1 187-3505 101%2. 14
CS System 1 187-3316 962.24
2275-10 Disk 1 187-3505 1019. 14

Note: CS system would include cost of 210-8937A CPU board (543.43).
CS chassis is not structured separately.

1



Run—In:

If PCB level run—in of this assembly is required, the following
equipment will be needed. Two methods are outlined. Either
method will require one setup for each assembly to be run-in.

System boards 6 Hrs. Minimum.
Spares/Upgrades 12 Hrs. Minimum (Overnight)
BIT

Part_Number Description Gty.
Various €S, CS-D/N, VLSI chassis 1
212-3012 Triple Controller 1
1873249 Workstation 1
220-0447 Workstation cable 1
Customer Diagnostics

279-0873 CS-D chassis 1
212-3012 Triple Controller 1
187-3249 Workstation 1
220-0447 Workstation cable 1
289-0849 20MB Winchester |

Run—In Equipment Needs Analysis

MP&BM's proposed forecast for the C€C538B6 CPU boards indicates that
the average quarterly demand over the next year will average 273
system boards, and 191 spares and upgrades. The following analysis is
based on this demand, and the run—in times previously proposed.

System 273/Gtr.
‘ 21 /Week
4.2/Day (use 3)
Spares/Upgrd 191/Gtr.
14.7 /Week
2.9/Day {(use 3)

If S run—-in systems are made available, a maximum of 10 boards
could be run—in per day. This would also provide a cushion, to the
availability vs. demand problem.

The prefferred run—in mode is to use the Customer Diagnostics,
which are not prom resident. This would mean an increase in the cost
of any run—in stations. PSE has calculated that the average cost of a
run—in station will be $2300.40. Remanufactured equipment should be
used if possible.



Run—In Equipment List

Terminal

(1) CS-D/N Chassis

Triple Cont.

(2) DS.

DPU Board

(2) 20MB Winch.
(2) 360K Floppy

Alternate Equipment

(1) VLSI chassis
(1) CS chassis
(2) 2275-10 Disk

MEI/Model#

2436DW

279-0873
212-3012
212-7113
289-0849
289-0846

270-1018
187-3316
187-3505

Available

Total

Note; Cost of CS chassis was calculated by subtracting

210-8937X CPU board,

which is not needed.

Fault Analysis and Repair

All boards that fail pre test,
sent to the fault analysis and repair area.

routed back to pre test.

Fault Analysis/Repair Station;

Part Number

None

212-7113
212-3012
289-08446
289-0849
289-0905
187-3249
220-0447
6646—-1016

System Test

CS-5D/N systems.
program,

Modified CS/D chassis

DPU PCB

Triple Controller

340K Floppy

20MB Winchester
Tape Cassette Drive

Workstation

Workstation cable
3.5V Lithium battery

functional test or

Completed

2
I
N

Needed

Cost

680.59
191.70
592.92
204.95

2341.92

S524.27
418.79
1019. 14

cost of

run—in will be
units will be

T N Y

System test will follow the same procedure as the present C5-2 or

System Run—In

(CS386—-10N/20N/40N/80N) ,

The only difference will be the Operating System
and the Customer Diagnostic program.

System Run—In will follow the procedure as outlined in
Manufacturing Test Procedure 167/187-3539-3542
Run—-In/Final Test..

Final Test

outlined in the System Run—In step.

I1f system to be shipped is a CS—-N, the final test procedure is as

If the system to be shipped is a

CS-D, Test Procedure 167/197-3543-3546 (Final Acceptance Test) must

also be performed.

3
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7 PART NO. 167/187-3539-3542
ILWANG) MANUFACTURING |

0666S

SHEET

OF 6

TEST PROCEDURE |ore

09/14/89

TITLE

CS386-10N/20N
40N/80N

PART NUMBER
167/187-3539-3542

E—
TYPE OF TEST

RUN-IN/FINAL TEST

APPROVAL

APPROVAL

APPROVAL

TECHNICAL WRITER 4,7.57
d *%mﬂe/% %f’{

PRODUCT SUPT. ENGR

29 /757

R —

/MREVIEW
g@m Wi

PILOT ENGR.
2o i

L/

REVISION HISTORY

CHANGES PER ENGINEERING

Distr. VS

RGW 038282 10/88

DESCRIPTION SHT

PRELIMINARY DRAFT 09/08/89 ‘

MPC/ECO

DATE CHANGED BY

09/12/89 B.CLARK
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TEST PROCEDURE [/, 5o

TITLE
CS386-N (167/187-3539 THRU 3542)
RUN-IN/FINAL TEST
ﬁ 1. PURPOSE
1.1 To allow an operator to thoroughiy test the CS386-10N thru
CS386-80N (167/187-3539-3542).
1.2 To standardize the testing of the CS386-N.
2. SCOPE
2.1 This procedure applies to the testing of the 167/187-3539 thru
167/187-3542 only.
3. REFERENCES

3.1 Guidelines for Writing Test Procedures (PROC-0009)
3.2 Hypot Test Documentation (SP1-10-605).
3.3 Appendix A (Safety Instructions).

4. RESPONSIBILITIES

4.1 Refer to GUIDELINES FOR WRITING TEST PROCEDURE (PROC-0009) section
4., for a detailed 1isting of responsibilities.

5. HARDWARE REQUIREMENTS
5.1 (1) ZZBGDE.Norkstation or equivalent
5.2 (1) 2275 Disk Drive
5.3 (1) 210-6541 Disk Controller -
5.4 (1) 212-3012 Triple Controller
5.5 (1) 8022A Multimeter (voltage meter)

6. SOFTWARE_REQUIREMENTS

6.1 (1) CS386 BASIC-2 0.S. (rev 1.0 or greater)

6.2 (1) CS386 Customer Diagnostics (rev 1960 or greater)

7.  DOCUMENTATION REQUIREMENTS

7.1 167/187-3539 thru 167/187-3542 Assembly Process Sheet.

RGW 03262 COMPANY CONFIDENTIAL
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TEST PROCEDURE &

SHEET 3 ofF

— ‘755/;’4f/4;757
TITLE
CS386-N (167/187-3539 THRU 3542)
RUN-IN/FINAL TEST
8. DESCRIPTION

8.1 Run-In will be 24 error free hours or six hours if the CPU
PCB was previously Run-In for 24 hours in a specified
Run-In chassis. If an error occurs and the solution is to
replace the CPU board, the system must be run-in for an
additional 24 hours. If the error correction is anything
other than a board (i.e. power supply or chassis), the
system will also be run-in for an additional time period.

NOTE: BEFORE INSTALLING THE CPU PCB, VERIFY THAT J5 IS CORRECT.

) J5 212-7129-A, B

J5 212-7129-C, D
MODEL MEI CPU PCB
CS386-10N 167/187-3539 212-7129-A
CS386-20N 167/187-3540 212-7129-8B
CS386-40N 167/187-3541 212-7129-C
CS386-80N 167/187-3542 212-7129-D

9. PRELIMINARY ASSEMBLY

9.1 Insert the PCB's as shown below:

122SSSSSSS 2!

'11PpPPPPPP 1!

102AAAAAAA 2 ! =

! RRRRRRR :

! 3 EEEEEEE 7!

170 1!

'81IIIIIII 2!

ve62/7/111111 g !

! 0000000 !

NOTE: DO NOT APPLY POWER TO THE SYSTEM UNTIL ALL BOARDS HAVE BEEN
INSERTED!

RGW 03252

COMPANY CONFIDENTIAL |
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SHEET </ OF & J
TEST PROCEDURE mre— 270

TITLE

CS386-N (167/187-3539 THRU 3542)
RUN-IN/FINAL TEST

10. VOLTAGE MEASUREMENT

10.1 Plug the CPU into the correct receptacle (i.e. 50HZ into a
50 H2).

10.2 Add an 7129-X CPU/MEM PCB and a 212-3012 Triple Controller
PCB as a minimum load into any of the available I/O slots
while leaving test points TP1 - TP5S accessible.

10.3 Power up the system and read the voltages as follows (this
is the beginning of Run-In):

10.3.1 Voltage readings are taken from the test points
labeled TP1 - TPS on the 9560 motherboard. If
voltage readings cannot be adjusted within the
stated specification, reject the unit.

10.3.2 The power supply must be partially removed from
the chassis to access voltage adjustments.

10.3.3 Attach the negative lead (black) of the
voltmeter to the test point labeled TP1.

10.3.4 Attach the positive lead (red) of the voltmeter
: to TP3. This is the +5V measuring point. The

required voltage is +5.00 to +5.25VDC; +5.00
VDC optimum. If the voltage is outside these
limits, adjust using a non-metallic screwdriver
by turning the pot on the lower left hand side
of the switching power supply facing the CPU
board. If it cannot be adjusted within the
stated specifications, reject the system.

10.3.5 Attach the positive lead (red) of the voltmeter
to TP4. This is the +12V measuring point. The
required reading is +12.00 to 12.20 VDC;
+12.00VDC optimum. If the voltage is outside
these 1imits, adjust using a non-metallic
screwdriver by turning the pot on the lower
right hand side of the switching power supply
facing the CPU board. If it cannot be adjusted
within the stated specifications, reject the
system.

RGW 03252 COMPANY CONFIDENTIAL -
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TEST PROCEDURE fre—— //f/;;

TITLE E——

CS386-N (167/187-3539 THRU 3542)
RUN-IN/FINAL TEST

10. VOLTAGE MEASUREMENT

10.3.6 Attach the positive lead (red) of the
voltmeter to TP2. This is the -5V
measuring point. The required voltage
reading is -4.80 to -5.20 VDC; -5.00
vDC optimum. This voltage is not
adjustable. If the reading does not
meet the specification, reject the
system.

. 10.3.7 Attach the positive lead (red) of the
i voltmeter to TP5. This is the -12V
measuring point. The required voltage
reading is -11.50 to -12.50 VDC;
-12.00 VDC optimum. This voltage is

I not adjustable. If the reading does
not meet the specification, reject the
system.
1. INITIAL RUN IN

11.1 After ensuring that the voltages are correct,
power down the unit. Connect the disk cable to
the disk output of the triple controller.

11.2 Power UP the unit. The following message will
appear on the workstation screen:

MOUNT SYSTEM PLATTER PRESS RESET -

11.3 Press the RESET button. The following prompt will
appear on the screen:

SF ?

11.4 Press the SFO key. The "User Menu" will appear on
the workstation screen.

11.5 Select "Diagnostics". Press the RUN key.
11.6 Run this diagnostic for 6 hours.

Jr
]
o]

RGW 0azez  10/88 COMPANY CONFIDENTIAL ..
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SHEET [ OF 7

TEST PROCEDURE mae— a9

TITLE

CS386-N (167/187-3539 THRU 3542)
RUN-IN/FINAL TEST

1. INITIAL RUN IN (cont'd)

11.7 Place six (6) 478-0863 faceplate PC blanks onto
the first six I/0 slots.

11.8 Once the unit has been run-in for the required
time period, Q.C. must verify run-in data.

11.9 Power down the unit.
11.10 If the unit has passed with "0" errors, fill out

the appropriate paperwork and complete assembly
per 167/187-3539-3542 Assembly Process Sheet.

11.10.1 If the unit did not pass with "0"
errors, fill out the appropriate
paperwork, noting the discrepancy, and
send the unit to the REPAIR AREA.

11.11 Run a standard Hypot test (reference Documentation
SP1-10-605) .

ol

Hiadi o

RGW 03262 COMPANY CONFIDENTIAL .
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PART NO.

APPENDIX A
SAFETY INSTRUCTIONS

1. No unauthorized person shall use or be permitted
to use the testing equipment.

2. Testing will be performed on a wooden bench
whenever possible.

= 3. There shall always be two knowledgeable persons in
the immediate area whenever the dielectric
voltage-withstand test is being performed.

4. No AC outlet shall be used that is not properly
grounded.

5. No adapters of any kind shall be used on the power
cord for Hypot tester.

6. Personnel performing the test shall be alert,
cognizant, and maintain a constant awareness that
lethal high voltages are present.

1. There shall be periodic checking of all wires,
clips, and all insulation relating to the test
equipment.

8. The test area should be clear of debris.

9. Do not touch the UUT while testing is being
performed.

RAGW 03262 - COMPANY CONFIDENTIAL
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TO: JUAN PENA

FROM: STEVEN J. ANTHONY

SUBJECT: 2200/386 RUN-IN OF 212-7129A-D PCB SET
DATE : 12 DEC 89

In October of 1989, the Pawtucket Boulevard Manufacturing facility began
production of the the 2200/386 pcb card set, 212-7129A-D (PCB 210-9561A-D and
PCB 210-9562). Due to the reschedule of site sourcing at this time, PCB Run-In
test equipment was not available and therefore Functional Run-In of these
PCB's was not available in Pawtucket Boulevard. In lieu of the complete run-in
capabilities, the PB maufacturing site has been performing a limited Built In
Test for 24 hours as a prerequisit to final shipment. ~

"-Due to the lack of Run-In equipment, which is currently on order, and
until this Run-In equipment becomes operational in Pawtucket Boulevard, it is
recommended by the PB PCB Test Engineering group that at least a 12 HR Run-In
Test be performed in Wang Labs Puerto Rico per the attached Run-In test
Procedure titled "CS386 Run-In Test". If there are any questions, please
contact me at Tel. (508) 656-4478.

€

Steven J.(§Zthony -”S
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TITLE PART NUMBER TYPE OF TEST
CS386 210-9561A-D RUN-IN TEST
210-9562
212-7129A-D
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09/12/89 |S. CLARK
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(WANG) \yANUFAGTURING | 2272 7-2]

SHEET 2 OF

TEST PROCEDURE [mme ;72—

TITLE

CS386 (212-7129A-D)
RUN-IN TEST

1. PURPOSE

1.1 To detail the steps necessary when performing a RUN-IN test on
the CS386 CPU assembly (212-7129A-D).

NOTE: THERE ARE TWO METHODS THAT CAN BE USED TO RUN-IN THE CPU
ASSEMBLY. THIS PROCEDURE COVERS RUNNING THE ASSEMBLY

WITHIN THE CS386 SYSTEM. SEE APPENDIX 7.1 FOR A
PROCEDURE ON HOW TO RUN THE ASSEMBLY USING THE BUILT IN

TEST (BIT).
2. REFERENCES
2.1 None required.
3. RESPONSIBILITIES

3.1 Refer to GUIDELINES FOR WRITING TEST PROCEDURES (PROC-0009),
section 4., for a detailed listing of responsibilities.

4. EQUIPMENT REQUIREMENTS

DESCRIPTION PART NUMBER QTY.
2436 Workstation........cvveeneennenenens 187-3249 or equiv..... 1
Test fixture which includes:
= 360K FIOPPY .+ ccvvecrnnnnaonssoncannancs 289-0846.......c00vunn 1
20MB Winchester........oeeeeeeruencnns 289-0849.............. 1
............................... 2 25 A I < PR |

Triple Controller..........ccooeovoe. .212-3012. ... ..o 1

SETUP PRCCEDURE

5.1 Verify that the jumper (J5), located on the 210-9561X board,
is positioned as shown below:

* * * * * *

9561A 9561C
95618 95610

5.2 Connect the battery (from the test fixture) to location J2 of
the 210-9562 board.

5.4 Insert the assembly under test (212-7129A-D) into the CPU
position of the test bed motherboard.

R
Qw 03262 COMPANY CONFIDENTIAL



(WANG) \1ANUFACTURING 202 -7/

SHEET 3 OF (,

TEST PROCEDURE &=
09 -/4-59

TITLE

RGW 03262

6.1

6.2

6.3

6.4

6.5

10/88

CS386 (212-7129A-D)
RUN-IN TEST

ACTUAL TEST

Power UP the test bed. The following screen will appear:

COPYRIGHT, WANG LABORATORIES, INC., 1989 REV 5930

SRAM 256KB LOOP COUNT: XX
DRAM  XXXXKB

Verify that the amount of "D RAM" tested is equal to that
expected for the assembly under test (see above). If the
amount is less than expected, the assembly has failed.

The following message will appear:
| Mount system platter

Press Reset

After the LED on the floppy drive has extinguished, press the
SHIFT and RESET keys simultaneously (SHIFT/RESET).

The following prompt will appear on the monitor screen:

Key SF?

COMPANY CONFIDENTIAL



PART NO.
& 2/2-7/294-p

(WANG) \ANUFACTURING

SHEET </ OF I

TEST PROCEDURE [5r

7-/Y =59
TITLE
CS386 (212-7129A-D)
RUN-IN TEST
6. ACTUAL TEST (cont'd)
6.6 Press the SFO key. The following screen will appear:
*#kek QYSTEM SOFTWARE *****
Select item with SPACE & BACKSPACE. MEMORY 1024 K

RGW 03252

Key RUN to execute, CLEAR or PREV for previous screen TERMINAL 1

# Multiuser BASIC-2

. Diagnostics

6.7 Select "DIAGNOSTICS". Press the RUN key. The "Customer
Diagnostic" screen will appear.

6.8 Allow the test to run for a specified period.

6.9 When complete, press the SHIFT and RESET keys at the same time
(SHIFT/RESET). Disconnect the battery and remove the
assembly from the test fixture.

6.10 If the assembly has run error free, fill out the appropriate
paperwork and submit the assembly for FINAL ACCEPTANCE TESTING.

6.11 If a failure was detected, fill out the appropriate paperwork,
noting the discrepancy, and send the assembly to the REPAIR
AREA.

COMPANY CONFIDENTIAL



PART NO.

(WANG) paNUFACTURING 2/2-7299 £

| TEST PROCEDURE fore—5;7_—

TITLE

CS386 (212-7129A-D)
RUN-IN TEST
1. APPENDIX - ALTERNATE TEST
7.1 RUN-IN TEST (BIT):

7.1.1 EQUIPMENT REQUIREMENTS

- One 2436 Workstation (187-3249 or equivalent)
- One Cabinet Assembly CS-D/N (279-0873)
- One Triple Controller (212-3012)

7.1.2 SETUP_PROCEDURE

E 7.1.2.1 Verify that the jumper (J5), located on the
210-9561X board, is positioned as shown

below:

»* * %* . * * %*
9561A 9561C
95618 95610

7.1.2.2 Connect the battery (from the test fixture)
to location J2 of the 210-9562 board.

7.1.2.3 Attach jumper to location J7 of the 210-9561
board.

7.1.2.4 Insert the 212-3012 Triple Controller into
any available siot.

7.1.2.5 Attach a workstation cable to the terminal
position of the 212-3012 Triple Controller.

7.1.2.6 Insert the assembly under test (212-7129A-D)
into the CPU position of the motherboard.

RGW 03252 COMPANY CONFIDENTIAL
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(WANG) \ANUFACTURING 2(:2'7/2%0
| TEST PROCEDURE z_Z

_ DATE Py // 5/3 9
TITLE

CS386 (212-7129A-D)
RUN-IN TEST

1. APPENDIX - ALTERNATE TEST (cont‘d)
7.1 RUN-IN TEST (BIT): (cont'd)
7.1.3 ACTUAL TEST

7.1.3.1 Power ON the test bed. The following screen
will appear:

COPYRIGHT, WANG LABORATORIES, INC., 1989 REV 5930

SRAM 256KB LOOP COUNT: XX
DRAM  XXXXKB

7.1.3.2 Verify that the amount of "D RAM" tested is
equal to that expected for the assembly
under test (see above). If the amount is
less than expected, the assembly has failed.

7.1.3.3 The assembly under test will continue to
cycle for a specified run-in period (or
until an error is detected).

7.1.3.4 Run the diagnostic for a specified period.

7.1.3.5 When complete, press the SHIFT and RESET
keys at the same time (SHIFT/RESET). Power
down the test bed. Disconnect the battery
and remove the assembly from the test
fixture.

7.1.3.6 If the assembly has run error free, fill out
the appropriate paperwork and submit the
- assembly for FINAL ACCEPTANCE TESTING.

7.1.3.7 If a failure was detected, fill out the
appropriate paperwork, noting the
discrepancy, and send the assembly to the
REPAIR AREA.

RGW 03252 10/88 COMPANY CONFIDENTIAL
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October 24, 1991

2200 386 TURBO

The 386 Turbo is the latest edition to the 2200 family. It consists of 4
major components, a new CPU motherboard, one version compatible to the CS-D
and CS-N, a 2nd version compatible to the CS and MicroVP, a new 386 based CPU
board, a new 16 port MXF terminal controller board, and a new printer/disk
controller. Together this new hardware provides dramatic improvement in
performance over existing 2200 hardware. Most hardware and software
compatible to the 386 is 100% compatible to the 'Turbo'. Some of the disk
drives such as the 2270A are still being evaluated to determine if they can be
made to work with the Turbo. As for the software, changes may be necessary
for those programs which reference a status byte in the 0/S or the CPU ID
number. There could also be problems with non-standard GIO commands. See TSB
HWT 9640 due out in November 1991 or the updated CS Maintenance Manual,
741-1769A, which includes the Turbo for details under 'Compatibility’.
Additionally, for maximum performance, programs must be in 'NEW' or ‘386"
format. In conjunction with the new Operating System required by the 'Turbo’
the following major enhancements have been made:

- supports up to 64 user partitions.

supports up to 64 terminals. 32 is the recommended max currently.

supports from 4 Meg to 32 Meg of memory.

extended RAM Disk capabilities, all non-partitioned memory, address 340.

- CPU processing speed twice as fast as the 386, 4 to 6 times faster than
the VLSI and MVP/LVPs.

- supports 3 byte addressing which will allow disk surfaces greater than
the current 16 Meg restriction. Will only be supported on the DS with the
next prom revision, R4. due out the end of the year and with the Turbo
SCSI Controller due out the beginning of 92.

- new SMOVE! command simplifies conversion of programs from 'OLD' to ‘'NEW'
format.

- Disk I/0 performance is up to 25% faster with existing drives. The
percentage of improvement will vary according to the number of users on
the system and amount of disk access. In the past, disk access was
strictly a serial function. If the disk access time for a particular
function was 'S' seconds, then every user running that function would
require 'S' seconds. The new disk controller (22Cl1-2) is an intelligent
controller and can handle disk I/O on it's own while the CPU does other
tasks. This allows an improvement in performance that increases as the
number of users increases. On a system of 1 to 3 users an improvement :in
disk performance may not be seen as basically the disk drives themselves
are the slowest factor and not the interface. Some changes may be
necessary with some software for maximum disk performance. <Changing
programs on disk to 386 or 'NEW' format is highly recommended.

- new SCSI Controller built for the Turbo provides 7-10 times the
throughput of the DS. Due out beginning of ‘92,



'386" TURBO CARD SET

MOTHERBOARD: 210-9578 (mandatory) compatible to the CS-D/N only.
210-9583 (mandatory) compatible to the CS and MicroVP only

Switch settings - none

Jumpers - none

Test points (for 9578) located underneath the 7th I/0 slot
(for 9583) exact location to be determined
TPl - -12V +/-.50 (not adjustable)
TP2 - +12V +/-.05 (pot located inside PS on left side front)
TP3 - +5V +/-.05 (pot located inside PS on left side rear)

TP4 - -5V +/-.05 (not adjustable)
TPS - +/-0V
Connectors

J34 - 4 pin connector to front panel LEDs (top left from rear)
unnecessary on the 9583.

J31 - 5 pin connector to PS (bottom right from rear)

J32 - 3 pin connector to PS (bottom right from rear)

J33 - 2 pin connector to PS (bottom right from rear)

CPU BOARD: 210-9576A (mandatory) consists of 210-9576 Mbrd & 210-9577 Dbrd
(comes with all SIMM Memory Modules rewmoved)

The board can be loaded for 4 different memory sizes:

SIMM Part # Memory Size SIMM Modules SW1l on 9576
377-4533 4 Meg 4 1 Meg SIMMs in L3,L10,L18,L29 4 closed only
377-4533 8 Meg 8 1 Meg SIMMs 4 closed only
377-4535 16 Meg 4 4 Meg SIMMs in L3,L10,L18,L29 all open
377-4535 32 Meg 8 4 Meg SIMMs all open

Jumpers — 210-9576 Motherboard
J4 - OUT (2 pin jumper in top rt corner - for Brd Repair)
J5 - 1-2 for 27C256 E Proms at L50/L64 (ctr of brd above J6)
2-3 for 27C512 E Proms at L50/L64
J6 - IN (2 pin jumper above L59 - for Brd Repair)
J7 - IN (2 pin jumper under rt corner of clk ¥l - for Brd Rpr)
J8 - OUT (2 pin jpr next to SW1 - for Brd Repair)

LED]l - 210-9576 Motherboard Diagnostic Indicator - comes on during
power up & goes out if passes diagnostics (lower right corner
of SIMMs)

Jumpers - 210-9577 Daughterboard
J3 - IN (2 pin jumper above L18 - for Board Repair)
J4 - OUT (2 pin jumper above L25 - for Brd Repair)

Connectors - 210-9577 Daughterboard
J2 - obsolete. 2 pin conn which was to be used for for Battery
(666-1016) Backup for clk. New real-time clock chip L5 with
built-in battery eliminates need for connector J2.

LEDl - Diagnostic Indicator - comes on during power up & goes out
if passes diagnostics (beside L28)



J00 1VURDV

Settings
C.2.1 CPU Board 210-9576A J5
EPROM Select

J4 209577 .
Board Repair EPROM 27C256 (L50 & 64)
\ 5] EPROM 27C512 (L50 & 64)

J6
Board Repalr

Ja4
Board Repalr

LED1

J3 .
Board Repalr

J7
Board Repalr

SW1 J8

Memory Size Select Board Ropeir S
on
Juad
1234

on I 4MB - 4 1MB SIMMS (locatlons L3, L10, L18, L29) (210-9576-A)
OFF 8MB - 8 1MB SIMMS (All locations) (210-8576-8)

on 16MB - 4 4MB SIMMS (locations L3, L10, L18, L29) (210-8576-C)
oF F 31MB - 8 4MB SIMMS (All locations) (210-9576-D)



386 TURBO

Controls and Indlcators

Motherboard 210-9578
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MXF 16 PORT TERMINAL CONTROLLER: 212-9717 (desirable for maximum performance)
- consists of 210-9579A Hi Speed I/0 Proc Brd & 210-9580 Term Cont Brd.
- supports all workstations currently supported by the MXE and MXD.

- maximum terminal configuration cannot exceed 64 terminals. Total
number of terminal controller boards cannot exceed 4. With 3 MXF
boards, you can use only 1 MXE/MXD, with 2 MXFs up to 2 MXE/MXDs, and
so forth. 1In setting up terminal numbers always start with the MXFs
first. In numbering the MXE/MXD board as set by it's 4/5 bank switch,
count the MXFs as you would MXEs. That is if 1 MXF exists the lst MXE
or MXD would be set as board 2, with 2 MXFs it would be board 3, and
with 3 MXFs it would be board 4. The switch settings for the MXE/MXD
boards are set the same as they have always been.

External Connectors
J5 - top connector, RS232 type, for term 1 (same as MXE/MXD)
J4 - 2nd connector, RS232 type, for term 2 (same as MXE/MXD)
J3 - 3rd connector, 36 pin Amphenol, for terminals 3 thru 9 (must
use special Octopus Adapter Cable, 421-0181, with 36 pin male
connector on 1 end and 7 female RS232 conn on other)
J2 - 4th connector, 36 pin Amphenol, for terminals 10 thru 16
{must use special Octopus Adapter Cable, 421-0181, with 36 pin
male connector on 1 end and 7 female RS232 conn on other)

LED1 - Self-Test Indicator - on during power up & goes out if passes

Switch Settings - 210-9579 High Speed 1/0 Processor Board

SW1 sets the MXF Board Number from lst board to 4th board.
lst MXF (term 1-16) - 1,2,4 ON only: 2nd MXF (term 17-32) - 2,4 ON only
3rd MXF (term 33-48) - 1,4 ON only : 4th MXF (term 49-64) - 4 ON only

Switch Settings - 210-9580 Terminal Controller Board
SW1 thru SW8 control the baud rates for up to 16 terminals.
*%% SW1 thru SW8, all sw's OFF - DIAGNOSTIC RUN-IN MODE.

RUN-IN Mode can be run on any MXF board with a terminal attached

to port 1. The CPU is inoperable during this test. To run on

the 1st MXF, the CPU board must be removed. A loopback connector

is required for a channel to pass the test. The test will

continually loop however without loopback connectors. The test

is used to test the port and gives either a 'Pass or Fail'

response. Some PCs or modems could hang the test because of the

presence of a signal on a line normally unused by the standard

Wang 2200 terminals. A signal on pin 8 would commonly do this.
Loopback Conn: J5/J4 2,3; J3/J32 2,20; 4,22; 7,25; 9,27; 12,30; 14:;32; 17,35

PORT Assignments

Terminal # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
switches 1-4  SWl Sw2 SwW3 Sw4 SWS SWé SW7 SW8
switches 5-8 SWl Sw2 SW3 SWa SW5 SWé SW7 Sw8
BAUD Rate Settings
38400 = 2,3,4 or 5,6,7 ON only : 19200 = 1,3,4 or 5,7,8 ON only
9600 = 3,4 or 7,8 ONonly : 7200 =1,2,4 or 5,6,8 ON only
4800 = 2,4 or 6,8 ONonly : 2400= 4 or 8 ON only
1800 =1,2,3 or 5,6,7 ON only : 1200 = 2,3 or 6,7 ON only
600 = 1,3 or 5,7 ON only : 300= 3 or 7 ON only
200 = 1,2 or 5,6 ON only : 150 = 2 or 6 ON only
134.5= 1 or S ONonly : 110 = or ON only
*** Note: All unlisted Baud rates will default to 19200 except all OFF.

Jumpers
Pl - IN (2 pin jumper on 9579 board next to clock Yl for MFG)

JP1 - IN (2 pin jumper on 3580 board next to clock Y1 for MFG)



386 TURBO

Settings

MXF 16-Port Terminal Controller (212-9717)
210-9579 .

. | ) %[J
Crystal Enable ] l] " ] 11 8H—— Lep1
1
— J4
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— J2
SW1 1stMXF  2nd MXF T
On Terminals Terminals
1-16 17-32
-7 OFF on OFF ON
N _
w1
N ——
3rd MXF 4th MXF
Terminals Terminals
3348 49-64

8
8
8



386 TURBO

Settings
MXF 16-Port Terminal Controller (212-9717)
210-9580
SW1 . SW2 38400 9600 2400
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22C11-2 PRINTER/DISK (DUAL) CONTROLLER: 212-9718 (desirable for maximum
performance. In some situations, some software changes may be required
to take advantage of full performance capabilities. Contact the 2200
BASIC-2 Platform Group for further information.)

consists of 210-9579 Hi Speed I/O Proc Brd & 210-9581 Periph Cont Brd.

disk port supports all disk drives except SCSI.

printer port supports all existing 2200 printers.

mux port can be used as a 22C80 (210-7715) if the disk port is not

used.

External Connectors
J4 - Printer port (top connector, cabled directly to printer)
J3 - Disk Mux port (middle connector., allows the controller to be
used in place of a 22C80 (7715) which would cable to a CPU port
on a 2275 MUX Master, MUX Extender, or similar brd.)
J2 - Disk Port (bottom connector, cabled directly to disk)

NOTE: Only J3 or J2 can be used at 1 time as determined by SW1.

LEDl - Diagnostic Indicator - comes on during power up & goes out
if passes diagnostics

Switch Settings - 210-9579 High Speed I/Q Processor Board
SW1 sets the disk address for all access through this controller.
SWlL - 1 2 3 4
OFF ON ON ON
ON OFF ON ON
OFF OFF ON ON

address 310 selected
address 320 selected
address 330 selected

Switch Settings — 210-9581 Peripheral Controller Board

SW1 activates the Disk MUX port. If the MUX port is activated,
the disk port is inactive. The MUX port is equivalent to a 22C80
{210-7715) controller. It therefore most often will connect to a
210-8824 2275 MUX Master CPU port to share access to the drive
attached to the Disk port of the 2275 MUX Master.
SW1 -1 2

OFF OFF = Disk Port J2 Active (MUX Inactive)

OFF ON = MUX Port J3 Active (Disk port inactive)

SW2 sets the printer address.
SW2 - 1,3,5 ON only = address 215
2,3,5 ON only = address 216
1,2,3,5 ON only = address 217

Jumpers
Pl - IN (2 pin jumper on 9579 board next to clock Y1 for MFG)

wp+ 35
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Settings

Printer/Disk Dual Controller (212-9718)
210-9579 .

g

I
Crystmsnable UEDH }\, 4[] LED1
h\ \ ]
] — J4

Swi1
Disk Address Address
310 320 330
-] =
N
w—_
A~
OFF on OFF on OFF on
OFF on
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Settings

Printer/Disk Dual Controller (212-9718)
210-9581 SWi Dlsk

Disk MUX . Port MUX
Port Status Active Active
On
N
| ——

/ o OFF ONn  OFF

Printer Address Address Address Address

on 215 216 217
I [o o]
c—r~
—Jo©
—w
<
—m
CIN
I

on OFF ON  OFF onN  OFF
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IS§ changes for CS/386 Operatlon. updated 9/18/90

Partition generation: l . x o~
|
i

Part 1 make 6K.

Part 2 make 20 K. '

Parts 3 .. n make 120 R:
!

I55.0002

330 move last stmt segmént to new line 430. Add following code to end of 330.
330 . : . : . : . . : IF S3=5 THEN PRINT ""CS/386"

IS5, 000M

420 A$= $PSTAT: S3=4: IF STR(A$,9,1)="V"THEN S3=3: IF STR(A$,9,1)="W’THEN S3=5
... leave IF S3 = tests on line 420.

. place 6 stmts beginning $GIO on 430.
430 $GI10/005( ...

I155.205S line 8875 disk addresses see below
155.229S  $PSIAT

7167 R9$(2)=$PSTAT(1) :_IF STR(R9$(2),9,1)="W'" THEN RETURN : IF SIR ..

SORT 402

line 4590 change from
4590 MI=INT(M*1024)-698
to 4590 MI=INT(MIN(M,64)*1024)-698

Enhancement to ISS utilities to check for all legal disk addresses

In "IS5.2058" Replace DEFFN '205 logic, coded on lines 8875-8915 with

8875 DEFFN’'205(R,W3%,R1)

: Q$‘" "
: IF R1¢>0 AND R1¢>1 OR R<O OR R>15 THEN Q$="'X"

: IF W3$=""340" THEN 8895
: $TRAN(W3$,""AaBbCcDAEeF£' )R
: IF POS('"DB3'"=W3$)>0 AND POS(""123567'=STR(W3$.,2))>0
AND VER STR(W3$,3),"H"”)>0 THEN 8885
: Q’s_urn
: GOTO 8905
8885 IF POS(''3B""=W3$)=0 OR POS('"123"=STR(W3$,2))=0 OR STR(W3$,3)<>"”0"” THEN 8895

: IF STR(W3$,.,1)="3" THEN STR(W3$,3)="1"
: STR(W3$,,1)="D"

8895 Q$=" ”
8905 IF R1=0 OR Q$<>" * THEN RETURN

: SELECT #R < W3$>

: RETURN
“RFAM107U"” reported by Tom Carpenter 9/12/90. (he went back to earlier KFAM),
490 GOSUB’'50(15):$UNPACK(F=HEX(AO08 A003 ....6001 5003 6003 A0OOl A009))) ...
should be

490 GOSUB 50(15) $UNPACK(F HEX(AOOB AOO3 ....6001 5003 5003 A001 A009))) ...

L I T ~Seemn VTE Jeavenaldd 4



IDEAS changes for (S/386 operation, updated 10/02/90

|
Problem programs in NEW format, are not recognized:

IDEAS306 ;
line 9060 AND STR(K$(1),2,1),C0) was 80
: IF STR(K$(1),2,1)=HEX(40) THEN 9070

| - - o

eur an ‘o’ &ND OF e MARKEL.
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GBS notes: from diskette revd from David Thompson.

.

<>
Make Configuration: TBO.1
Partition 1 5§ K Term 2 Loads '"GBSM"

Partition 2 21 K Term 4 Loads '""STARTGBS"
‘Partition 3 27 K Term 2 Loads ""STARTGBS"
Partition 4 8 K Term 2 Loads ''@GBSM"

Partition 5§ 56 K Term 1 Loads '""STARTGBS”

Problems in "@GENPART’
1. Device table remove /204.

On load with above configuration:
Terminal 1 and 4 showed ‘'Waiting for universal global”

. halt/step showed waiting for "uGBS"
. Partition status program showed error A02 in Partition 1.

Solution: Problems in "@GENPART" Rework Configuration.
. Assign partitions for '@GBSM" to terminal O.
. Double memory for other partitions.

Partition 1 10 K Term 1 Loads '‘GBSM"”
Partition 2 21 K Term 4 Loads ""STARTGBS"
Partition 3 27 K Term 2 Loads *""STARTGBS"
Partition 4 16 K Term O Loads "@GBSM’
Partition 5§ 56 K Term 1 Loads "STARTGBS’'

On load with above configuration:
Terminal 1 shows Partition 5 4150 IF @Ql GT O then 4200
ERROR P55: Undefined variable

Line 4060 is looking at @PSTAT(1) byte 9 for "M"”, 386 will show "W"

.looking in bytes 10 and 11 for memory less than 5K.

eee. also IF Q7$=""u’"THEN S$='""uGBS"

change end of line 4060 to

4060 . : .: . : . : SO$,S$=" ": IF STR(Q63,9,1) ¢> "V"THEN SO$,S$=""GBS"
: IF Q7$="u""THEN S$=""uGBS”
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Bug Listing

The following is a list of Turbo bugs grouped by area of concern listed
in order of importance within that group of problems. The most critical
problems are noted as such on the last line of the problem to the far right.
Other problems may exist. Please report any additional errors if not listed
to Mike Bahia, 2200 Product Support.

pOLESER

BACKGROUND TASKS: v &\LVS\I“““';"“‘/"“cows
v @ A line with a DEFFN' statement may not execute any command following,;EV'Q";MESN‘.N

it on the same line if in a background task. A program tape was sent to R&D

o VOLEGANG BoRKb
i i PARVITIONS A TBA™S \OO K BA
to dupllcate.‘ t\:hls on 8/59. 3 oyt O DCFr Lt &eanes keAm:  PRIT s CRITICAL 41.49.134-923100
(T3S \ 55\5U.f &sﬁ‘:-. 130 10 DBFEr: 2307 PRAAMT LLNE 20 Mgy swepeat
2 Svof: Loty 3¢ PRANTY Lig 3%t GUTO S0

22C11-HS HIGH SPEED PRINTER PORT:  Sq garmeeron uot oo

J (:) The High Speed printer buffer has a 1 character overflow. If the data ?zh1sq\
string sent to the printer exceeds the remaining space in the buffer a hang LALS VALK EASTLOM
occurs. To duplicate run the following using the HS or SCSI printer port: Eeuww/va
10 $CLEAR215 MALL DEGALNE
20 $IFOFF/215,100: SELECT PRINT 215 MAOWEST HOLESALE
30 PRINT “A"; (this works) or 30 PRINT "ABCDE"; (this hangs) G%o%;?uunzomx
40 B=B+1: SELECT PRINT 005 40 B=B+5: SELECT PRINT 005 QU KuEHnLE
50 PRINT AT (2,40);"CHARACTERS SENT TO BUFFER ":B 3!3‘1“-7.).\9/%
60 GOTO 20 Dam couLing

100 SELECT PRINT 005: PRINT "PRINTER NOT READY": GOTO 20
Request R&D set buffer overflow to the printer default, 80 chars, but have it
change if the line length is changed. SCSI has same problem, #30. CRITICAL

4 (:) (2a) The following program checks for printer Ready and works on the
old bus but not on the High Speed port. Sams Q¢ A
1 DIM C9$(16)
5 C9§="215"

10 IF ON/215,20:ERROR GOTO 100

20 $OPEN 100,/215:3IF OFF/215,100: $GIOREADPRINTERSTATUS/215,(0100 0201 1212
4000 4000 4000 4000, C9$(2)): IF STR(C9$(2),8,1)=HEX(10)THEN E=1: ELSE E=0:
PRINT "READY": GOTO 200

100 E=-2: PRINT"NOT READY": GOTO 10

200 GOTO 10

This program works perfectly with the 0ld bus indicating READY or NOT READY if
you deselect the printer. On either the 22C11-HS or -SCSI READY is usually
indicated even with no printer connected. If the program is allowed to run
while the printer is deselected on either the -HS or -SCSI, within
approximately 5-10 minutes the system is hung until the printer is selected.
However, when the -HS hangs, NOT READY has printed one time. Never see NOT

READY with the -SCSI. CRITICAL

v (@) (32) A GIO sequence which works with the 386 and on the old bus to PZ[\1 689
determine if the printer is READY or NOT READY if used with the 22C11-HS can Equiv, VA
cause the disk port on that board to hang or severely slow down. My Same As & L
configuration had a DS at 310 and a PM010 at 215 of the same 22Cl1-HS.
On the disk port run the following: On 2nd partition run the fgllowing:
10 DIM A$(16) 10 O$=HEX(15): $GIO(7310 0201 0300 1222

20 X=INT(65023*RND(1)) 4000 4000 4000,08)

30 PRINTX alaad 20 HEXPRINT STR(Q$,8,1)
40 DATALOADBAT/D1l, (X,L)A$() 30 IF STR(Q$,8,1)=HEX(00)THEN 100
50 GOTO 20 40 PRINT"PRINTER NOT READY"

50 GOTO 10

100 PRINT "PRINTER READY"

110 GOTO 10

continued
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If the printer is NOT READY, NOT READY is printed on the screen but disk
performance slows way down. If the printer is READY and the program left
running, within a few minutes the printout goes NOT READY and disk access on
that board is hung. To clear the hang without powering off: a. RESET any
workstation accessing that disk. b. $CLEAR215 c¢. Power printer off and on.
d. Send something to the print buffer. Disk should be ok. With the -SCSI
printer port you always get READY, but disk performance is not affected.
CRITICAL

5. (19) The 22C11-HS printer port will not pass the following data: EQuiTY
HEX{(0000 FFFF 0000 FFFF). Do not know the particulars of this problem. Could
not duplicate on 1.18. Related to VFU code. Reported by K&R Custom S/W. K&R
to retest on 1.18 and provide details if still failing. P2

6. (20) After a warm boot, $INIT"SYSTEM", if using a printer with a P2/1I4SY LARS
buffer (PM017) on the 22Cl1-HS, will get a few garbage characters when first
try to print. Appears the printer's buffer does not get cleared when using
the 22Cl1-HS. P3

PR
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MUXing DISKS:

7. (3) Intermittent I90 errors occur if using the 22C11-HS Mux port. The P2[11594
more terminals controllers in the Turbo the more likely the problem. Install
2 MXFs & 2 MXEs in a Turbo & use the 22C11-HS Mux port to talk to a DS through
a 2275MUX in a 2nd CPU. If try to boot through the HS Mux port will likely
get I%90 or hang. If system boots run the following program:

10 DIM A$(16)

20 X=INT(RND(1)*65000)

30DATALOADBAT/Dxx, (X,L)AS()

40 Y=INT (RND(1)*65000)

50 DATASAVEBAT/Dxx, (Y,L)A$():GOTO 20 2  CRITICAL

Hone Kang

8. (5) If 2 Turbos are mux'd to 2 disk drives with at least X terminals on Pzpwsaﬂ
each system constantly accessing both drives, intermittent hangs will occur. Rowb Kok
SELECT H is OFF. This problem was duplicated with the following hardware:

CS/D Turbo w/ 1 MXF, 1 2275MUX cabled to CS-D DPU Brd (310), 22C11-HS Mux ToM RENDRIS
(320): MicroVP Turbo w/1 MXF and 2 22C80s (210-7715) (addr 310 & 320)
Run the following program from terminal 1 of both CPUs: 10 )
DIMA$(16) FIXED WiTh
20 1= 3%RND(1 '
INT(6502 (1)) " M 0GTESTY LiQ

30 J=J+1: PRINT J
40 $OPEN/D1l1l: $OPEN/D21 i
50 DATALOADBAT/D11l,(I,L)AS$()
60 DATALOADBAT/D21,(I,L)AS$()
70 $CLOSE/D11:$CLOSE/D21
80 GOTO 20 CRITICAL

9. (21) If using the 22C11-HS Mux port during a boot, the 2275MUX becomes RoMN6 Kone
locked out from all other CPU's until the booting Turbo gets @GENPART loaded.
All other CPU's will hang if try to access disk connected to 2275MUX. P2

11. (23) If power off Turbo with 2275MUX installed, 2275MUX does not get PA[1T4SL Howé kons
properly cleared with power on. Other CPUs will hang until a RESET is keyed cq 692
from that CPU or until the Turbo housing the 2275MUX accesses the disk
connected to it. ; P2

10. (22) If run customer level diagnostics from screen w?ere 0/8S or P2]1NS27 Kok Kowe
diagnostics is selected during boot using a 22C80 (210-7715) Lo a 2275MUX,
other users on other CPU's using the same 2275MUX are locked out. P3



THREE BYTE ADDRESSING:
12. (4) For Index type 2 (3 byte), sector 0 should only have header v RANDRe
information in it. Index information (filenames) should start at sector 1.
CRITICAL r43]20163
13. (6) RENAME command may corrupt disk index on a 3 byte surface. This” 2oL AndRE
is probably related to problem 12, CRITICAL
14, (37) The LOADDAT command does not work with an address beyond 16M. -~

With the DS an error D89 (sector address beyond end of file), with SCSI P34 Repts
(illegal value). To duplicate: TERH P34 € ohECT 3 OFF, cest
Create a surface with 100000 sectors. PRA @ sekEct 3 o,
SELECT 3 ON: SCRATCHDISK&T/Dxx,LS=255,END=99999
SELECT#1Dxx: DATASAVEDCOPENT#1,70000"3BYTEFIL"
SAVE any program in NEW format and call it "JUNK" on the same 3 byte address.
SELECT#1Dxx : LIMITST#1, "JUNK",A,B,C: PRINT A,B,C
LOADDAT(A) P2

15. (8) VERIFY does not work properly with SELECT 3 ON. Run following Y BNDRE
program: SR 64 VIS & 2RC. L § 0t mdaly 30 SRR e ReY DSk

VERIFYT/Dxx, (65534,65536)A0: PRINT AO v (A0 should = 65536, it does not) P2

16. (13) If booting from a 3 byte surface & 0/S is beyond first 16 meg, Y asoRs
cannot boot. P2

DISK RELATED:
44. When a program is renamed and a new program requiring more disk space - Pg’los“
using the old name is saved within a program, the program executes, but an
error A0l (not enough memory) occurs if you try to load the program. To
duplicate SAVE the following program (lines 10-40 only) as TEST, then run it.
10 R$="TEST": S$="SCRA0000"
20 SCRATCH T R$: SAVE DCT () R$: ERROR GOTO 40 < HITRTEST”
30 STOP "RESAVED"
40 SCRATCH T R$: SAVE DCT(R$)S$,1l: SAVE DCT (1)R$
Comes back with STOP RESAVED. No problem yet. Now add lines:
50 REM AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
60 REM BBBBBEBBBBBBBBBBBBBBBEBBEBBBBBBBBBEBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
70 REM CCCCCCCCCCCCCCCceeceecccecceecceecceecceeecceecceeeccceecceccccececcecccececccce
80 REM DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
Run program again and system returns ':_. TEST is now resaved with 4 sectors
instead of 3 but get error A0l if try to LOAD. SCRA0000 also now exists but
with just lines 10-40. On VLSI, this program properly resaves TEST the 2nd
time with the additional 4 REM statements. The SCRA0000 program exists but
contains no data. The 386 gives the same results as the Turbo. Pl
(38) If a COPY is done from disk A to disk B and the last sector on B DAR Louang
is reached, an error I98 occurs which is normal. However?“gddreséﬁf.&s“ﬁow P2li1se
hung to all other users until you key RESET from the partition that did the a4, ¢ xnueﬂ?ﬁ§;;
COPY. To duplicate: COPYT/D1g)(0,100)TOT/D12%(65000) where the last Sector gy » a i W& &
on D1l is 65024. Use any disk controller. No problem on 386 or VLSI. P2 TG 0w eefolf

RISETTHe Dr3ie 15 HUR '.::ei
17. (7) VERIFY does not work properly with the 2275. Run the following ?21V1516 :;o~

program: VEHQYT[Dnl(D,o) A0 1215 D965 Wnes sk ). Gtb ETO.CREF LANG SS. v-'";-n‘;‘:‘
VERIFYT/Dxx,(0,0)A0: PRINT A0 nmosem(ﬁmki A0 should = p. It does not. P2 ﬂ?:“u;
(17) The MOVE command causes the Catalog END to|become the Current Pz)1eo if:;‘,‘,:’;“
END on the output disk. The MOVE command should not change the Catalog END on ¥ auoes oo peseht.
the output disk and did not in the past. MOVECOMMARD GVERVAITES TeE DSk WO Sg"da iNpey ¥ IoRnkagER  w| ot
(39) If a DS with an R4 prom is scratched with END to 65535, the END 85‘%,2&0 ot
CATALOG AREA shown with LIST is 94967295. Same prob w/ SCSI. To duplicate: Th%,r ﬁ%ﬁ Pt
SCRATCHDISKT/Dxx,END=65535 “qu,q’ﬂwg,,,v c
LISTDCT/Dxx P3 €,

45, The SAVE DCT (R$)S$,1 on line 40 in program for problem #44 should
delete all lines after line 1 as it does on VLSI. On Turbo and 386 lines 10
to 40 exist in program SCRA0000. P3
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VS OFFICE Thursday 08/06/92 08:42 am

To: Michael Riley W0000600 6FLT3
From: Michael Riley Security: Limited
Subject: Turbo problems Rev.1l.18 Date Received: 08/05/92
Duncan

These are the bugs I have loged in on Rev. 1.18

SCSI

1. When you do a list on the floppy,take out the floppy., do the list again,
you still get the floppy index... (Floppy door open dose not clear cache)

2. SCSI controller gives wrong error code... Do a rewind of the tape drive
with out tape in it will give A04 ... Should be I91l...

3. Can you tell the difference between door open (I98 error) and no formate on
a SCSI floppy(I93 error)???? Now both is coming up with the same error...

4. SELECT H needs to work like a DS... (The new cache disk drives are look
good for multi CPUs SCSI...)

5. Booting from a 512 byte/sector 1.2M floppy will hang on microcode load...
It works OK on a 256 byte/sector 1.2M floppy
Also it takes 4 min. to boot from a SCSI floppy and less than a min. from a
DS floppy drive... Are you checking format each time you read from the
floppy ??? If the door is never open, then the floppy is the same format!!

0.S. are as following:

1. A line with a DEFFN, statement will not exacute any other statement after
the DEFFN on that line if it is in a background task...(I gave you the
programs today)

2. For disk type 2, sector 0 can only have header info in it... Index info will
start at sector 1 ...

3. MXF printer problem... (I gave you the programs that will couse the
terminal printer to add LF & CR if you SELECT PRINT 204(0).. The MXF needs
to work like a MXE for 004,204,404,704 and any character with...

4. MOVE T/Dxx TO T/Dyy... The book state that if the END is NOT stated in the
MOVE statement then the END is the same as the source disk...Pg 12-58 LRM

5. VERIFY T/Dxx (0,0)AO0:print A0 ... If Dxx is a 2275 Floppy, the VERIFY
failes... and dose not give a 0 for AO...

6. VERIFY T/Dxx (65534,65536)A0:PRINT AO... If SELECT 3 ON, you will not get
65536 for AO...

7. We need the TC functions working as soon as posible !!!!Terminal to be
setup in any of 3 ways: Termimal in TC or normal mode, 10 or 1l bit
protocall, 2200 or XON/XOFF flow control...

8. PRINT AT for the MXF will not print on the correct line... Program:

10 PRINT AT (21,0);:;HEX(0A OA OE);"TEST"
10 PRINT AT (21,0):HEX(0OA OA);"TEST"
Run this program on a on a MXF and a MXE on the Turbo...

9. Printing from a 22Cl1ll HS... you are printing HEX(0000 FFFF 0000 FFFF) to
the HS printer, The controller will not pass this data...

10.REM % ... If you have a character of Hex(7D or 7E) after a REM% then it
jumps to the next line...

11.SELECT H ON... If you have a Part. doing a 10 $OPEN T/D21:DATA LOAD BA ... :
$CLOSE T/D21: GOTO 10 and on another terminal you do a LISTDCTI/D2l1l... The
LIST will hang the The DATA LOAD program... The Part doing the DATA LOAD has
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SELECT H ON...The Part with the LIST has it OFF... I would think the DATA
LOAD Prigram would take priority...

12.LISTS & LISTSD dose not line feed when it is sent to a printer using a

Printer driver ....LIST a program using LISTSD... You only get one page and
can not get any more...

13.0n power up of a HS controller.. If a printer is connected to the HS on

power up the HS will pass garbage to the printer that dose not get cleared
out...

14, RENAME and 3 byte addressing.... On a Type 2 platter... RENAME a progeam

or a DATA FILE (like @MVP or 22C1l1HS) that is grater than 2 bytes... It
over write other index files...

PROMs

1.

The SCSI burn in test is setup for a 2275, It needs to be setup for a PC
printer.. Like a Epson 80 printer...The 22C11HS works OK ... Also change
the PROM micro code Rev. number... It is the same as 22Cl1HS...

SCSI PROMs Floppy... If you are doing a inquire to see what is on the SCSI
bus ... You do not need to check the different types of formats...This
couses the configuration program to take a long time to get status and
power up to get to GENPART...

This is all that I can think if today... I know that I am missing some..
Michael Riley

J
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SPECIFIC COMMAND RELATED:
(9) If a REM% command is followed by a HEX 7D or 7E, other commands P‘z_(n\-\go

on the same line following it will be ignored. This is fixed on rel 1.18Q. Pl
21. (15) The INPUT CURSOR command intermittently hangs. Run following

program from a 2536DW terminal. This command is not valid on older terminals.

JAPAN 518 DTN

10 DIMAS3 . N P2linugs
20 PRINTHEX(0306):A=0 NPtk Swteen
30 PRINT AT (5,1):HEX(02 05 OF)
40 INPUT CURSOR A$:A=A+1:PRINT AT (10,12);A:GOTO30
Program will intermittently hang within 5 minutes. P2
(27) SELECT NEW defaults to OLD after CLEAR or LOAD RUN. Should only P2[1153%
change by re-entering the SELECT command. P2
22, (25) LISTS & LISTSD do not work correctly to a system or terminal P2[1N453 LARS
printer. If printer requires a printer driver it will not linefeed. 1If
printout should take more than 1 screen, 2nd screen does not occur. To
duplicate LOAD @GENPART and do a SELECT PRINT 215 or 204 using a PMOl17 printer
with driver installed. Do a LISTS or LISTSD. No problem on 386. P3
(29) If do a PRINT 1+1+1+1+1+1 etc when get to 87th + 1 blows 0/S. P:L]nq\b
Should give an error and not blow O/S. P3
FEVS SELECT H:
25. (10) If 2 partitions are constantly accessing same DS, 1 with SELECT ?1h1u51
aemedoveH ON, the partition using SELECT H ON will hang until the 2nd partition HoNG Kone

otf os finishes. Must use 22C11-HS. Run following programs:
O BUpartition 1 BETIL. 2 gy srems L onuad-
otu B 10 SELECT H ON: $OPEN/D11l: DIM A$(16): X=INT(RND(1)*30000): SYS 1 2 TeRos W/ SEL b off- 6099
oF¢ ow DATALOADBAT/D11, (X,L)A$() :PRINT X;:$CLOSE:GOTO 10 2 Tellms v/ SEC | Op - WRM NG
woo ¢ partition 2 MOSTOF Fira - LiTTLS Ry

55 A v $6¢C 1w
10DIMA§(16): X=INT(RND(1)*30000):DATALOADBAT/D12,(X,L)A$(): PRINT X;: GOTO 10/ o Qe iams

45133 Testep W g, Mo 22C0 -k

. Pl
D5 TRYG Ui g, Huwg @ BREBA D TASK RUNNING BT R g Tom QEESG
Kd R sfr VA
MXF: BABYFARE
26. (16) MXF Octopus ports will not give a DTR indication to a modem. £D MacwioLny

Therefore they will not support a remote terminal. Ports 1 and 2 are OK, Pl  STBYE SHoesmiTh
46, If RESET is keyed during a GIO/005 command to an MXF port,

intermittently subsequent GIO commands will no longer execute or will hang the

port. Must reboot to correct. Problem is more persistent with ports 2-16. - CERmANY

Use the following program to duplicate: REche
10 DIM Q$104,I$(24)80: PRINT HEX(03 06)
20 Q$=ALL(09): STR(g$,1,24)=ALL(0A): STR(Q$,25,1)=HEX(00)
30 FOR A=1 TO 24: I$(A)="This is a test line , please press RESET":
CONVERT A-1 TO STR(I$(A),27,2),(#4): NEXT A
40 FOR A=1 TO 23: STR(I$(A),79,2)=HEX(0OD OA): NEXT A
50 P$=HEX(40 01 A2 00 1A 00 A2 00)
60 $GIO/005 (P$)Q$ 25,1 ;I$() (less than sign after Q$, grter than after 1)
70 GOTO 60
Run program & 1lst time ok. Key RESET and run again; and repeat until fails. Pl
* (::) (18) The PRINT AT command does not position properly with the MXF in P2)11600
some cases. Run the following examples on the MXF then on the MXE to compare: RADER
Example 1: 10PRINT AT (21,0,);HEX(0A OA);"TEST" " (fails on lines 5 & up) (fﬂﬁf)va(ﬂsl
Example 2: PRINT AT(10,0,);HEX(0A);"TEST" (fails on line 10 only)
In either example, if the HEX(0A) or the last comma within () is removed the
problem will likely not occur. P2
28. (24) Need MXF TC functions to work. Should have the following ED MACKIOCHY
functions: Terminal in TC or normal mode, 10 or 11 bit protocol, XON/XOFF STEVE SHOESMITH
flow control. P3 Jin DETTM RS
DOXY - Coencerpnsd o

EQUTY
—Psesteen—t—2ed: Q



OTHER:

29. (new) CPU intensive processes can be severely impacted when upgrading BUNR CofEES
from Turbo O/S 1.1 to O/S 1.18 when running at the same time as certain disk
processes. This problem was duplicated as follows: Partition 16 terminals By Ty meTALs
and 16 partitions on 1 MXF with 100K memory. Setup 4 terminals to run the Bast € Aws?
2200 Instruction Exerciser test,"INSTROC", and 4 running “CPUDEMOl". With
just these CPU intensive tasks there is not too much difference:

Cuv]8]ve

1.1 1.18
CPU Benchmark 14-19 seconds/pass 17-20 seconds/pass
Instruction Test 7 min 20 sec/pass approx 8 min 40 sec/pass
Rerun the same test w/ 1 additional W/S running the Disk Benchmark, "BMDIOlP1l":
1.1 1.18
CPU Benchmark 16-19 seconds 39-66 seconds/pass
Instruction Test 8 min 27 seconds/pass 21 min 15 seconds/pass
Disk Benchmark 3 min 17 seconds/pass 24-36 seconds/pass

For disk I/0O the CS/D DPU Board was used with an internal 140 Meg drive. As
can be seen CPU intensive processes seem to have priority on 1.1 where disk
I/0 seems to have priority on 1.18. The best solution may be if this balance
could be set by the customer to best meet their specific needs. Otherwise a
etter balance is needed. CRITICAL
47. If using the Make a Reference List of File Names Utility (Moving a
Selected List of Files on newer releases) and after selecting your files,
option 4 is used to save the list in a program file, an error A02 occurs on
line 30, which is a COM statement. No problem on 386 or VLSI, P2

48. If using 2 22C11-HS Controllers, the 2nd 22Cl11-HS always fails the
'System Interface Card Test on the first pass only. To duplicate install 2
22C11-HS Controllers using addr's 310 and 330. On boot select diags instead
of O/S. First pass only of the 'System Interface Card Test' will fail. P3

29a. (36) If booting from a MXE or MXD and SHIFT/RESET is keyed to bypass
the boot diagnostics, you must release the SHIFT key and press it again to get
RESET to work with ‘'Mount System Platter, Press Reset'. You do not have to

release the SHIFT key with the MXF board. P3 Pewsi2
KA. EXTELNAL DI BACKUR SLoMBL WITH LLCIL-WS a8
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SCSI:
30. (41) The SCSI printer port has a 1 character overflow. This can
cause a hang. Same as problem 2 under 22Cl1l1-HS Printer Port. CRITICAL
31. (4la) A program to check for printer READY can hang system. Same as
problem 3 under 22C11-HS Printer Port. CRITICAL @?
32. (33) A GIO sequence to determine if the printer is READY or NOT READY &
always comes back READY on the SCSI printer port. Use program from bug #4 qu;&V¢£F
under 22C11-HS High Speed Printer port. This sequence works properly on the <wﬁzw93 v
0ld bus and with the 386. Pl o S e :;u}

33. (11) SCSI floppy fails on verify with a 1.2M diskette starting at ‘>%591h151s Q$ A g
sector 2400. Sector 2398 appears to be the last usable sector. Any attempt LOCAL DS g&b‘
to go beyond 2400 with any disk command will cause an error or hang. This is ALEC GmBR ﬂ‘uﬁ
why booting from SCSI floppy with a 512 byte/sector disk was failing. P1

34. (12) Turbo does not recognize SCSI floppy door open. If LIST a P11 40N
floppy, remove diskette & LIST 2nd floppy, system reads data from 1lst diskette \LPCRt 268
still in CACHE. P1 MmaLc

8. (30) SCSI burn-in test does not print out the same on printer port as
22C11-HS printer port if use printer that requires print driver. SCSI printer
port is not issuing linefeed & lines overprint. Best answer would be to be
able to select issue of linefeed, otherwise both should be the same. Test
with same printer with both the 22C11-HS & then with SCSI printer port. Pl
35. (14) Booting from SCSI floppy is extremely slow, 4 minutes compared PLVIS98
with 52 seconds with DS floppy. Getting the SCSI config program loaded is LOCAL 268
also extremely slow if a SCSI floppy door is open. It took 5 seconds to pull ALEC
up the inquiry screen with the door closed, 66 seconds with the door open. P2

continued



36. (26) SCSI Controller should return T errors using the Tape drive as
the DS tape does. If rewind tape with no tape installed SCSI gives A04.
Should give a T10. Other Tape problems should also give correct T error, not
an Axx error. P2

41. (35) Intermittently if booting with some MXE boards, the system may
hang while loading @MVP. These boards work perfectly otherwise. Additional
info: while loading the 0/S the MXE self-test LED comes on. When the boot is
successful, the LED goes out in about a second. If the LED stays on, the boot
fails. P2

39. (31) No way at present time to check SCSI tape, 150M, to see if
write-protected. If tape is write-protected and try to write, system should

return correct error, T12. P3
37. (28) SCSI floppy returns same error if door open or disk not
formatted. Door open should give I98. Disk not formatted, I93. P3

40. (34) Cannot boot from SCSI using an MXD board. Screen usually goes
blank when key SF or will hang with message, 'Loading O/S'. RESET gets you
back to Mount System Platter. P3

42, (39) If a SCSI address is scratched with END to 65535, the END
CATALOG AREA shown with LIST is 94967295. To duplicate:
SCRATCHDISKT/Dxx,END=65535
LISTDCT/Dxx P3

43. (40) If do a VERIFYT/Dxx,(0,65023) to a SCSI address with the last

sector equal to 65023, an error will be returned (Error in Sector 65024). P3
oS$ gty
(\%

\E SCsi BEING ACCESSED WHEN TRY Te FORMAT A DIFFERENT Sesi ADDRESS GET MISSAGE
DRIVE ALBERDY \d 0SE. On 386 VTILITY RHAMNES.

0109D
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CC: Mike Bahia wW0000600 6FLT3

From: Mike Bahia Security: Limited
Subject: Are you still there? Date Received: 09/09/92
Duncan,

Thanks for replying. Hope you and your group remain together. Talked
with Mike Riley yestexday. He indicated the Wang subsidiary you are working
fox may be closing and was not sure how that may affect you. They bettexr take
care of you guys. PRlease keep me informed.
The following is a list of Turbo bugs as I know them. It is possible
Riley may bhave reported some I am not aware of but I do have some of his
notes:
MOST CRITICAL:
= @ A line with a DEFFN’ statement will not execute any other command on that ERICTG
line if in a background task. Mike Riley sent you a program to duplicate this Riee Gmopy
on 8/5. Let me know if I need to resend. WOLFOANG By Rt
The High Speed printer buffer has a 1 character overflow. If the data o' U9 231 9aTwp
string sent to the pxinter exceeds the remaining space in the buffer a hang
occurs. Need to monitoxr the printer Ready not the buffer Ready. Also should Pa’[\-? Sq\

LAt

be able to set the buffer overflow to the line length. 80 characters should EQuiTY

be the default but it should change if the line length is changed. The Makc

following programchecks fox printer Ready and woxrks on the old bus but not on Midws 9T whsty i Fooly
the High Speed port. fuef o

1 DIM C95(16) Rich Kuonut

5 CO$="215" 3y THU 1208|200

10 XIF ON/215,20:ERROR GOTO 100
20 $SOPEN 100, /215:$IF OFF/2)5,100: $GIOREADPRINTERSTATUS/215, (0100 0201 1212
A000 4000 4000 4000, C9$(2)): IF STR(C9%5(2),8,1)=HEX(10)THEN E=1: ELSE E=O0:
PRINT "READY": GOTO 200
100 E=-2: PRINT"NOT READY": GOTO 10
200 $OTO 10
This program works perfectly with the old bus indicating READY ox NOT READY if
you deselect the printer. On the HIGH Speed poxrt the printer is ignored and
the High Speed buffer is checked. Again we also need to correct the buffer
overflow to be equal to the selected line length, 80 being the default.

@ Intermittent X290 errors if use the 22Cl1-HS Mux port. The more terminals
controllexrs in the Turbo the more likely the problem. Install 2 MXFs & 2 MXEs PZ(\"I Sy
in a Turbo & use the 22C1l1-HS Mux port to talk to a DS through a 2275MUX in a Horas Ksnig,
2nd CPU. If try to boot thrxough the HS Mux port will likely get XI90 or hang.
I£f boots run the following program:
10 DIM AS (16)
20 X=INT (RND (1) *65000)
30DATALOADBAT/Dxx, (X, L)AS ()
40 Y=INT (RND(1)*65000)
50 DATASAVERAT/Dyox, (X,L)AS () :GOTO 20

d @ Fox Yndex type 2 (3 byte), sector 0 should only have header info in it. RMDIC
Index iuvfo (filenames) should start at sector 1. Biaxy

@ If 2 Turxbos are mux'd to 2 disk drives with at least 1 texminal on each
system constantly accessing both drives, intermittent hangs will occur. Sent Pz(n 'YX
you thiz problem through office on 8/27 with program to duplicate. SELECT H
is OFF.

pAx by e

HownG Koo &
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. O RENAME. command may coxrrxupt disk index on a 3 byte surface. This is An D
probably related to problem 4.
@ VERIFY does not work properly with the 2275. Run the following program: P’Z_\n 53¢
VERIFYT/Dxx, (0,0)A0: PRINT AO A0 should = 0. It does not.
. VERIFY does not work properxrly with SELECT 3 ON. Run following program: fseprg
VERIFYT/Dxx, (65534, 65536) A0: PRINT A0 A0 should = 65536. It does not.
If a REM% command is followed by a HEX 7D oxr 7E, othexr commands on the same
line following it will be ignored. This is fixed on the 1.18Q sent to Hong PZ— 1T460 \Qa
Kong which they foxwarded to me to test. daeay
S\Eote
Other bugs basically in oxdexr of impoxrxtance:
If 2 partitions are constantly accessing same DS, 1 with SELECT H ON, the
partition using SELECT H ON will hang until the 2nd partition £finishes. Must
use 22C11-HS. Run following programs: PZ]\_I‘-\5\
partition 1 HONG Kon b

10 SELECT H ON: SOPEN/D1l: DIM A$(16) : X=INT (RND (1)*30000):

DATALOADBAT/D11, (X, L)AS$ () :PRINT X; :$CLOSE:GOTO 10

partition 2

10DIMAS (16) : X=INT (RND (1) *30000) : DATALOADBAT/D12, (X,L)A$ () : PRINT X;: GOTO 10

(@D I£ boot from a SCSI floppy formatted in 512 byte /sector, will hang on * P?-l \15%5

boot: . LDL?—L. 0%
@Turbo does not recognize SCSI floppy doox open. If LIST a £floppy, remove * pzlineen
diskette & LIST 2nd floppy, Ssystem readsdata from lst diskette still in CACHE. LoCiL 145

. @ If booting from a 3 byte surface & 0/S is beyond first 16 meg, cannot LTS
boot . ANIAG
Booting from SCSI floppy is extremely slow, 4 minutes compared with 52 k Q’Z_( 1593k
seconds with DS floppy. Getting the SCSI config program loaded is also eGAL 205
extremely slow if a SCSI floppy is involved. Can we improve this? ALee

The INPUT CURSOR command intermittently hangs. Run following program f£rom

a 2536DW terxminal. This command is not valid on older terminals. P?-t N4 5S
10 DIMAS3
20 PRINTHEX (0306) :3=0 : S\WLpCN

30 PRINT AT (5,1);HEX(02 05 OF)
A0 INPUT CURSOR AS$:A=A+1:PRINT AT (10,12);A:GOTO030
Program will intermittently hang within 5 minutes.

. MYXF Octopus ports will not give a DTR indication to a modem. Therefore €0 MACKin
they will not support a remote terminal. Ports 1 and 2 are OK.
(@D The MOVE command causes the Catalog END to become the Current END on the ?2li1con
output disk. The MOVE command should not change the Catalog END on the output ANDeE
disk and did not in the past. R
The PRINT AT command does not position properly with the MXF in some pZ\\‘l 600
cases. Run the following progrxam on the MXF then on the MXE to compare: RADER

1O0PRINT AT (21,0);HEX(0A OA) ; "TEST"
’ @ Thi.s was reported by Mike Riley. The 22C1l1-HS printer port will not pass

the following data: HEX (0000 FFFF 0000 FFFF) EQuury
Have not tested this myself.

After a warm boot, $INIT"SYSTEM", if using a printer with a buffer (PM017)

on the 22C11-HS, will get a few garbage characters when £irst try to print. PZ_l\’]L—\SL-\
Appeaxs the printex’s buffer does not get cleared with 22Cl1-HS. LAaes

Othex open issues:
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If using the 22Cl1-HS Mux port during a boot, the 2275MUX becomes locked
out from all other CPU’s until the booting Turbo gets @GENPART loaded. All
other CPU’s will hang if try to access disk connected to 2275MUX.

If run customer level diagnostics from screen where O/S or diagnostics is
selected during boot using a 22C80 (210-7715) to a 2275MUX, other users on
other CPU’s are locked out.

@Z} If power off Turbo with 2275MUX installed, 2275MUX does not get propexrly
cleared with power on. Other CPUs will hang until a RESET is keyed £rom that
CPU oxr until the Turbo housing the 2275MUX accesses the disk connected to it.

Need MXF TC functions to work. According to note from Riley we need port
able to setup in 3 ways: Terminal in TC or normal mode, 10 or 11 bit
protocol, XON/XOFF £low contrxol.

@3} LISTS & LISTSD do not work correctly to a system or terminal printer. If
printer requires a printer driver it will not linefeed. If printout should
take more than 1 screen, 2nd screen does not occur. To duplicate LOAD @GENPART
and do a SELECT PRINT 215 or 204 using a PMO1l7 printer with driver installed.
Do a LISTS or LISTSD. No problem on 386.

SCSI Controllexr should return T exrors using the Tape drive as the DS tape
does. If rewind tape with no tape installed SCSI gives A04. Should give a
T10. Other Tape pxoblems should also give correct T erxox, not an AXX erxor.
@ SELECT NEW defaults to OLD after CLEAR or LOAD RUN. Should only change by
re~entering the SELECT command.

SCSI floppy returns same erroxr if door open or disk not formatted per
Riley. Dooxr open should give I98. Disk not formatted I93.

@9 1f do a PRINT 1+1+1+1+1+1 etc when get to 87th + 1 blows O/S. Should give
an error and not blow 0O/S.

SCSI prom bug:

@:) SCSI burn-in test does not print out the same on printexr poxt as 22Cl1-HS
printexr port if use printer that requires print driver. SCSI printer port is
not issuing linefeed & lines overprint. Best answer would be to be able to
select issue of linefeed, otherwise both should be the same.” Test with

same printer with both the 22Cl1-HS & then with SCSI printer porxt.

Hope these are clear. If you need furthex detail please let me know.
Best regards,

Mike
—————————————— —— - Reply ——- —— -
To: Mike Bahia From: Duncan Chou
Subject: Are you still there? Date Sent: 09/07/92
Mike,

Give me the bugs listing omn curent Turxbo O0.S. and I will testing that by
using my newest O.S. and then send it to you include SCSI micxocode.

Regards
Duncan Chou

———————————————————————————————— Oxiginal Memo —————————r~—mm—m e e
To: Duncan Chou From: Mike Bahia
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