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T2C
INFORMATION CALL
CONTROL MNUMBER C720S8073

CONTACT NAME PETER FMALECKI PCSITION DTS
RC3 # 3150 TOx # PHONE # 202 356 7G14 EXT #

SYSTEM TYPE 2200LVP JEVICE TYPE cPL
UTILITY NAME SIFTWARE LEVEL

METKCD OF CALL P T = TELEX, P = PHOME, M = MEMO, E = EMS
F&S THE AREA CR CISTRICT EEEN CONTACTED
N 4 = AREA, D = CISTRICT, B = B80TH, N = NONE
IS TrIS INQUIRY PERTAINING TC A NATIONAL ACCOUNT ?
V] Y = YES, N = NJ, U = UNKNOWN

USE THE FCLLOWING AREZA TG CESCRIBE THE SITE THAT CREATEC THKIS REQUEST
CUST/CFFICE NAME FALLSBURG GAS PHONE #
ADDRESS 3AC1 CITY STATE
ON SITE CCONTACT NAME

CUESTION (%) / ANSWER (+)

" ®*(FALLSBURG, NY) SITE# 914-434-7710.

*EMPLH# 22092 DISP# 037225

#*NEEDS THE PASSWORC FOR THE 2200 DIAGNOSTIC PACKAGE REVISIOCN

%*6561 FOR THE MULTI-DISK.

07/28/787: MIKE,CAN YOU HELP THIS CTS ON SITELPFEONIX (I92'S)

7728 2125 PLEASE CALL ASap! BRENDA

+PASSWORD IS DEPTS2.

7/2€/87: FCR THE LAST 3 WEEKS CUST HAS BEEN GETTING INT 192
ERRS. ALIGN KAS EEEN CHECKZD, ALL SURFACES REFOR-
MATTED SEVERAL TIMES, £ PCWER HAS BEEN CHECKED.
Tkt CPUy CISK CONTROLLER, & CISK CABLES HAVE BEEN
REPLACED. PROSBLEM COES NGT APPEAR SURFACE OR PRCG
RELATED. CAN NOT CET TC FAIL W/ CISK DIAGS QOR FTUL.
nAG CTS CHECK V'S & RIPPLE WHILE ACCESSING DISK &
LCCK G0OC. MAY HAVE 2 BRDS CAUSING PROBLEM. HAS
ALSC TRIED REMCVING aLL XTRA I/0 BRDS & REPLACED
THE €763 & £€7G2. SUGCESTEC TESTING BY RUNNING
RANDCM R/W'S FROM ALL TERM'S T0 CET TO FAIL. MOST
LIKELY CCNTRCLLER (SRCOULC NOT USE DUALD, CPU BRC,
OGR PXx I/C OR CNTRL MX, IF PROBLEMS CONTINUE SUG-
GEST RECHECK PCWER & INSURE ANALYZER INSTALL WHEN
FAILURE CCCURS TC SEE IF POWER PART CF PROSB.

(1HR) MIKEB

772S787: CUST RAN DAY END PROCG THIS AM FOR YESTERCAY & GOT
152 & PRCG CONSISTENTLY FATLEC. CUST PROGRAMMER
FCUNC CATA PROB IN TRYINC TO STEF ARCUND PROB. RE-
WROTE SOME DATA & WAS ABLE TO CONTINUE. CTS GOINGC
bACK CON SITE THIS AFTER. SUGGESTED REPLACING 7423
B8RO IN DFU & REFORMATTING. (20MIN) MIKESB
>0TS CN SITE. FAILEC AGAIN W/ I92 ARQOUND NCON &
AGAIN PRCGRAMMER HAD CUST REWRITE TQ DISK. SUG-
CESTED TESTING DISK FROM MULTIPLE TERMINALS W/

— = RANCCM R/W'S, REPLACE THE 7422, & TEST AGAIN w/

MULLTIPLE TERMINALS. OFU NCW HAS R7 PROMS. 7423 HAS
R10 PRCMS. WILL USE R7 PRCOMS FROM CURRENT BRC WHEN
SWAPS TO AVOIC SCRMATTING AS CUST PRESSEC FGOR
TIME. (10MIND> MIKEB
7730787 (CCULC NOT GET TO FAIL, REPLACE 7423 & STILL WOULC
NCT FAIL. THIS MCFNINC IT AGAIN FAILED 5 STRAIGHT
TIMES W/ THE OAY END PRCGRAM. INSTALLED NEW CPU W/
<10 PROMS, REFORMATTEC ALL SURFACES £ NO ERRORS SC
F&R. MONITORING. (10MIN) MIKESB
7,31/787: 11:3C DTS CALLED. NO ERRORS SC FAR, (S5MIN) MIKESB
3/710/87: LEFT MESSAGE AT CFFICE TC CALL. (SMIN) MIKES
+NO PROBLEMS SINCE REPLACINC DPU. DUE TC PCLITICS IS LEAVING
+DPU ON SITE. CLOSE CALL.
(S5MIN) MIKESB



MEMORANDUM

V’.NQ. Eidtk MIKE THOMPSON
FROM: SKIP ALLEN
-DATE: 02/19/86
SUBJECT: 2200 ISSUES AND STATUS.

2229 CARTRIDGE TAPE UNIT.

THE PRESENT PROBLEMS WITH THE TAPE UNIT INCLUDE SCRAMBLED DATA
AND NON RECOVERABLE READ ERRORS WHEN RESTORING DATA TO THE DISK
FROM THE TAPE.

FIX - ECO# 39188.

THIS ECO FIXES TIMING PROBLEMS IN THE CONTROLLER THAT CAUSED
DATA TO BE INCORRECTLY GATED TO THE TAPE UNIT. THIS FIX HAS BEEN
TESTED EXTENSIVELY AND IS A GOOD ONE. ALL 212-3037 CONTROLLERS
IN THE FIELD WILL BE UPGRADED ON A MANDATORY BASIS. ALSO THERE
WILL BE A NEW RELEASE OF THE TAPE UTILITIES WHICH WILL HAVE SOME
FORM OF DIAGNOSTIC INCLUDED IN THE PACKAGE.

e~ .2436DE/DW WORKSTATION.

THIS IS A NEW LOW COST 2200 WORKSTATION WHICH INCLUDES A PMOOAL
MONITOR, A 2336 KEYBOARD AND A 4250 TYPE BASE. FUNCTIONALLY IT
IS EQUIVALENT TO THE 2236/2336 WORKSTATIONS.

2280/2280 DPU.

" PROBLEMS INCLUDE I-90, I-91 AND I-92 ERRORS. I-90 ERRORS OCCUR
WHEN DOING BACKUPS. I-91 ERRORS ARE RANDOM AND I-92 ERRORS SHOW
UP ON THE FIRST SEEK WHEN A PLATTER IS MOUNTED. SOME OF THE
PROBLEMS ARE DUE TO THE USE OF THE PRINTER/DISK CONTROLLER. THE
210-7717 ‘MASTER MUX BOARD IS ALSC A SOURCE OF PROBLEMS.WE ARE
PRESENTLY TESTING CHANGES ON THE MUX BOARD TO SEE IF TIMING
PROBLEMS CAN BE CURED THAT CAUSE SOME OF THE I-90/91 ERRORS.
MANY OF THE CUSTOMERS IN THE FIELD HAVE DOWN GRADED PROMS ON THE
7423 BOARD TO R-7 FROM R-10 TO OVERCOME THESE PROBLEMS. AT
PRESENT, R & D IS NOT INVOLVED WITH THESE PROBLEMS ON A
DEDICATED BASIS ‘AND THERE MAY NOT BE A FIX FOR SOME PERIOD OF
TIME.



220-036X CABLES.

PRESENTLY THE NEW PARALLEL CABLES BEING SHIPPED TO THE FIELD BT
WITH THE 2275, 2280, 2229 AND ANY PRINTER ARE STILL CAUSING -
- PROBLEMS. THE CONNECTORS ON THE CABLE DO NOT MATE PROPERLY WITH
ANY OF THESE DEVICES. THE PROBLEM HAS BEEN PRESENTED, TO MFG AT
LEAST ONE TIME, AND THE RESULTS ARE THAT THEY THINK THE CABLES
- ARE OK. (CABLES ARE TESTED WITH A CABLE TESTOR). IF CABLES ARE
SUSPECT HAVE THE CE TRY AN OLD STYLE PRINTER CABLE TO TEST THE
DEVICE IN QUESTION. (CABLE IS P/N 220-0105).

2258 VS INTERFACE.

THE VS INTERFACE BOARD IS NOW BEING TESTED. SOFTWARE IS IN
PROCESS OF WRITING UTILITIES FOR THE 2258.

REGARDS,
85 /A

SKIP ALLEN.




T ‘{,g? REMOTE LNES 6015}
%* \PL. o 60760
KEV Hea AANE PASSWORP RYI

N el WO A R S R T e R

Bt ETEME O XX

LR ..lHIFTzLIL_E'-»ﬂT iz T ECT O DT T IE:}IL_EIF*-LIP% T K E DE—EsTE X

GO TO TERMINAL # 1 AMD FRESS
SHIFT RESET.
TYFE IN  $INIT ' 'CE-BYE'!

FRESS SHIFT AND RESET

FRESS KEY SFO0 TO LOAD FROM DI11L

SFACE DOWN TO MVF BASIC-2
FRESBE RUN/EXECUTE EEY

FRESS RETURN

FRESS RETURM

G0 TO TERMINAL # 2
(NUMBRER IS ON SCREEN)

FREGS RETURN KEY

B8YSTEM RESFONSE

MOUNT SYSTEM FLATTER
FRESE RESET

EEY 8F'%

LOADING Z200 SYSTEM MENU ETC.

VF BASIC-2
MVF BASIC-2
DIAGBNOSTICS

NOTE
GCREEN WILL CHANGE IM 12 SECONDS

DO YOU WANMT TO CONFIGURE THE
SYSTEM Y OR N N

MOTE

VALTID CONFIGURATIOMS ARE
'PCE-SYS 3'' AND ' 'CE-DERUG''

SEE CONFIGURATION AT TOF OF PAGE

RECONFIGURATION FASSWORDY CE-SYS

[t

SET TIME AND DATE ON WORKSTATION 2

TIME AND DATE ARE INCORRECT
SYSTEM Wil NOT OPERATE
WITHOUT CORRECT TIME AND DATE

CR/7LLF TQ SET TIME aND DATE



TYFE IN CORRECT DATE
FRESS RETURM EEY

Py o

T. < IN CORRECT TIME
FRESS RETURN EEY
PRESS TAR KEY

PRESS RETURN KEY

TYFE IN LETTER N
FRESS RETURN EEY

FRESS FF KEY O

FRESS RETURN EEY

FARTITION # 8 SHOWS USER MSE
TRACE #Z AND TRACE #4 ALTERNATELY

ENTER TIME HH:MM:S5S

NOTE:
CLOCK SCREEN AFFEARS ON TERMINAL #i

FRINTER ADDRESS I8 005

IS GYGTEM IN TEST MODE —— Y OR N 7

FARTITION MOMITOR SCREEN
FRINTS ON TERMINAL 2

FARTITION # 8 HSHOWS USER MSGE
CE-TRACE

GCREEN DISPLAYS STATUS OF
FORTS 2 AND 4

FARTITION MONMITOR SCREEMN
FRINTS ONM TERMINAL 2

T EETTES L ER RSl PRSI Chied e l



EEE 2 X BRI 1 I

[ o=

MO m D 80~ 0 U By

NOT USED

RETLRM TO MENMUIE #1
az%4 RBOARD

597 BOARD

SEAGATE 10 MEG DRIVE
IMI 10 MED DRIVE
2R7E FUSE LIST

2273 SWITCH INFO

MFPL FLOFPY DRIVE
FLOFFY 1/0 CONMECTOR
WINCHESTER CONMECTOR
TANDOM FLOFPY DRIVE
FARTS LISTING
GUANTUM 20 MEG DRIVE
2275 GENERAL INFO

XXX T LA LR XXX XA XX

KEY IN HEX CHARACTER TO SELECT ITEM (N MENUE




m =

FLOFEY

i
]

O |
WINCHESTER #2 E J

I3

FOWER [T

L—-100
FROM R-2
IT7-2000

J—-

i

WINCHESTER #1

-“Zoam

e /=107 =07507/60

3968 REV 1

CR7TF

U LUNT LTNUE
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HIFs BOARD
CONNECTDR J-3

T +5Y REGULATED

T - 16V UNREGULATED — (INFUT TO +12V REGULATOR)
Tl - +5V REGULATED :

F)-—-— —16V UNREGULATED ~ (INFUT TO -12V REGULATGR)
|- 0 VOLTS DC

E1-—— © VOLTS DC

CR/LF TO RESTART —— FN/TAR TO RETURN TO MENUET



TS ~TEYTTIT fe o L2 i -
i
o
Si-1 d-1 F-% TTE TS ] de T
fecttsE [P —
PRAN TG 2 S T N S = )

Fs

[l | 515

it

F—é

Lo

iy

CaAFACITOR

BAhE

T R-E4

- ey
LED #1 M *w] ADJ

+5Y DC

21

CR/LF

TO CONTINUE?

2275 REGULATOR —~ BIE97




-~

8397 REGULATOR
CONNELTOR J-1

"I ——— AC INMN FROM FUSE aMD LINE SWITCH =
e NOT WUSED

——— 10 ER0NVAC

e 1 LO/220VAC

e @0 TN FROM O LLINE SWITOH

——— 1 10/220VAC

- 110/220VA0

——— AL TO FAN

- @0 TO FAR

EEEEEEER

# NOTE:
FIN #1 GOES TO THERMAL CIRCUIT BREAKER ON
HEATSINE OF @1 THEN RETURNS TO SWITCH S-1

CR/LF TO CONTINUE?

-



8357 RESULATOR ©
COMNECTOR J-2

—e () VOLTE DC
—— AC 1

——— O 2

——e (7 VOLTS DEC
—-—— 0 VOLTS DG
NOT USED
e B
= AC
——— AC

ECECCEPDE
|
f
[ 1 g

H
i
i

CRZLF TO CONTIMUET




T} e 12 VOLTS QUT

e 5 VLTS QUT

e S CVOLTE QUT

e 1S YOLTE OQUT

e 5 VOLLTS QUT

+3 VOLTS QuUiT

———— O VOLTS DO

—-—— 0 NMOLTS DO

-—— 0 YOLTS DC

TO]——— O VOLTS DC

T}~ O VOLTS DC

=)~ 0 YOLTS DC -

T3] == +1é& VOLTES UNREGULATED
T4 —— NOT USED

o)== —=1& VOLTS UNREGULATED

I

o o] i
1
|
I

CRALF TO START PROGRAM AGAIN -~ FHN/TAR TO RETURN TO MENUE?

{’\



N

HEADER

SEAGATE 10 MEG WINCHESTER
CONTROL BOARD

J—G

F=EF=7TF=8

I_:,.l.{.. R T

T

| INSTALLED IN FLACE

1’-} TERMINATOR -~ (REMOVE
"""" 0OF FLOFFY DRIVED

IF

MOTE:
AL, CONKNECTORS
ARE HEEYED.

CR/LF TO
CONMTINUE

"~



J-3 VOLTABE CONNECTOR

[X] (=] (=] il

FIM #1 = +12V DC
FIN #2 = +12V RETURN

FIN #Z +3V RETURN

I

FIN #4 = +5Y DC

CR/LF TO CONTINUE®?



HzaDER ik SEAGRATE

#

%

* K

* %

*%

* %

* %

DRIVE SELECT $#1
DRIVE SELECT #2
DRIVE SELECT #3
DRIVE SELECT #4
GROUND - NO CONNECTION
GROUND - NO CONNECTION
GROUND — NO CONNECTION

DRIVE ALWAYS SELECTED

FN/TAR TO RETURN TO

MENUE



i REERQNRRRET T RRRDDAERANANNELDN L

[% Rt

TERMINATOR — (REMOVE IF INSTALLED IN
FLACE OF FLOPPY DRIVED

;] HEADER

IMI 10 MEG WINCHESTER RD/RW BOARD

NOTE #
ALl COMNMECTORS
ARE KEYED.

CR/7LF TO
CONTINUE



J=E YOLTABE CONNECTOR

[L] [=] 1 N kil

FIN #1 +12% DC

FIN #2 = +12V RETURN

PIN #Z = +35V RETURN
FIN #4 = +5V DC

CR/LF TO CONTINUET?



=

fary

.
1.

£l

DRIVE SELECT #4

SIZE SELECT O
SIZE SELECT 1

DRIVE ALWAYS SELECTED

FnAsTar TO RETURM

TO MENUE



S UL

METM
FUSE
FUSE
FUSIE
FUSE
FUSE
FLSE
FUSE
FUSE

FN/ATABR TO

Lol

L IRE

FUSE - 115 vOLTS
H 220 VOLTS

JUMIFER ~ NEXT T J

JUMFER — MEXT TGO

il

& 25 AMES

Lo= 2.3
AC = 1.6 AMPS
j -2
J-2

24 VOLTS = 44 % NO FUBE N R-O ROARDS
24 VYOLTE = 4/ # FUSE OM R-2 ROARDS

JUMFER ~ NEXT TO
JUMFER — NEXT TO
8.5 VOLTE = 4a =
8.5 VOLTS = 4A %

RETURM TO MENUE?

J-2

J-2

MO FUBE ON R-0 ROARDS
FUsSE ON R-2 BOARDS



f’“\ """"" s ot CSWITCH TONFTHEURAT IO ™
- XX EEYET HUARD
=TT ON N TN IR
-1 LN OH (i T

g A DN O [ o L)

I = GFF oM [W]R TIRI
= AA O U LIN L=
- AA L= Li NI LN
bl 18 Lil LM L IE o L=

SETTCH % 10 e ) AN oW oW1

SWITCH OM

FM/TAR TO RETURM

"y

fﬂz\

]

SWITCH

MENLUE

CLOSED




F R T

[

Mlmjmﬁﬂmﬁﬁﬁaﬂ§WMﬁﬁﬁﬁﬁﬂlw
" | HERTERS) :
eam a3 MO

[ TERM T L CoNHELTURS

"""""""""""""" - ARE 1ETED.
MEI FLOFEY
* HEADER
[~ R 38 JUMFER 213
........... AMD  7-8

R-23 [

CR/LF TO
COMT INUE
...... — »




JE VOLTEGE CONMEDS

FIN #1

FIN #2

FIN #3

FIM #4

H]

+12v DC
+12V RETURM
+3IV RETURN

+E DE

10

.

CR/LF TO CONTINUE?



FM/TAR

TO RETURN TO

MENUE™

L8]

I

=¥

* %

* %

HEAD SOLUNDTD WITH DRIVE

DRIVE SELECT #1

DRIVE SELECT #2

ORIVE SELECT #2

MUX

DRIVE SELECT #4

HEAD SOLONDOID WITH MOTOR ON

HERDER IS A 12 PIN BLOCE
IiN A 14 FIN SOCKET




- &
g

e

P et
b P
R I
b I )
W d e td
A Y]
TTT ==

NOTE: aALL ODD NUMBERED FING ARE ©

ot SAB
]

>l N |

- FIN

FIN
F I
F LN
F I
F I
FIN
FIN
FIN
FIN
FIN
PIN
FIN
PIN
FIN
FIN
FIN

FLOFFEY DRIVE FL/AJ1 170

&
&
8

10

12

14

1é

18

20

22

24

286

=8

B0

2

T4

I T T O N (A I |

I I

NOT  UBED

MAaY BE USED A% DO00R LOCK

PDRIVE SELECT #4
IMDEX

DRIVE SELECT 41
DRIVE SELECT #2
DRIVESELECT #X
MOTOR ON
DIRECTION SELECT
STEF

WRITE DATA
WRITE GATE
TRACE QO

WRITE FROTECT
READ DATA

SIDE SELECT

NOT USED

DE RETURM

O

UF IMDICATOR

FN/7TAR TO RETURN
TO MENUET

LINES



193 MEG WINCHESTER DRIVE PL/AJL L/0 SIONAL COMMEDTOR

——— IR

RESERVED

s o e DU g

4 = HEAD SELECT 2
FTTE T ———— FIN 6
a

WRITE GATE
TR e FIN SEEK COMPLETE
FTIO e —— FIN LD TRACE 00
TTTTTE] === FIN 12 = WRITE FAULT
TETTTA] ~~~~ FIN 14 = HEAD SELECT O

LI O O

I

ST 1rE]——— FPIN 16 RESERVED

I7y7Trg) ———— FIN 18 HEAD SELECT 1

LI

I9TTE0]———— FIN 20 = INDEX

=ITTE2 ———— FIN 22 READY

TI[TEF] ~——— FIN 24 = STEF

ZF|[E&] -———~ FIN 26 = DRIVE SELECT #1
7T[=8]———— FIN 2 DRIVE SELECT #2

FT =0 ———— FIN 3O DRIVE SELECT #3= FN/TAR TO RETURWM

ST 5 ——— PIN 22 DRIVE SELECT #4 TO MENUE?

|2 T I (I | I

2 EF ) - PIN Z4 DIRECTION SELECT

NOTE: ALL 0ODD NUMBERED FINS ARE © VOLT D RETURN LINES



........ G !E“E’il_nllﬂuullﬁ‘"i
H

~ I TR R N

................... —
[HEADER | ALL CONNEC TORS
rm—— ARE KEYED,

o [w ¥ HEADER

TANDON FLOFPFY CIRCUIT BOARD JUMFER £-15
AND 8-

CR/7LF TO

CONTINUE



J-2 NVOLTAGE CONMECTOR

{ (L] [=] [=] 3]

PIN #1 = +12V DC

FIN #2 = +12V RETURN
FIN #3 = +5V RETURN
FIN #4 = +5V DO

CR/LF TO CONTINUEZR



.............

FlizalDER

T P
LN L D W T DL

2 wx B
3 wx DROVE

*%  DRIVE

#%  DRIVE SELECT #4

e MUK

=4

*%x  NOT USED

##  HEAD SOLONOID WITH MOTOR ON

o

HEADER FLUG IS 14 PINS
FN/TAR TO RETURN TO MENUE?T IM A 146 PIN SOCKET



=7
AN
/N
=71
/M
P/
/™
F/N
F/N
F/n
/N
F/M

2TF0-0870
27840750
278-4054
278-4026
EIEO—0E42
210-B8E96
=10-8397
220=-2015
220~-IZE1E
22O-E2I9
SR0-IE24

F7F-R0O00

CR/LF TO CONTINUE?

CHASSIS AND PUWER SUFEFLY ASSEMELY
WINCHESTER 10 MEG |
F0 OMEG SUANTUM DRIN
S /74 FLOPPY DRIVE LEDD -
TERMINATOR -~ FLOFFY DRIVE
DISKE CONTROLLER BOARD
REGULATOR ROARD

CABLE — POWER SUFFLY REG TO DRIVES
RIBRON CABLE - SHMALL 8324 ROARD TO
RIBRON CARBLE - LARGE 8324 BOARD TO
RIBRON CABLE -~ LARGE DAISY CHAIN 2
R-2 FROM ON 8394 ROARD. (FCO EIT #

(HAS DOOR SWITCH:
{150 0OMMe

AND 8396 BROARE
WINCHESTER
WINCHESTER OR FLOFFY
WINCHESTERS
728~0129)



F-\ /0 FOWER SUFFLY SpD CHABSIS ASSEMBLY Fril Z7 00870

TRANSFORMER *
PN 270331 . FeN
# 0 FA 4a0-13001
* f

L7 GURNNEU TLIK
cuTouT

INSIDE REAR CHASSIS (BOTTOM)

o

* FUSE HOLDER F/N IZ60-0018 #A = LINE FILTER F/N 410-2024
*B LINE SWITCH F/N 323-0035% *C = RECTIFIER F/M 380-40035

NOTE: — IF ANY COMFONENT IS DEFECTIVE ORDER COMFLETE CHASSIS ASSEMBLY

FN/TAR TC RETURNMN TO MENUE -~ CR/LF TO RESTART?



T I s ~

o

r
if

[

.............. T ik

D TERMENGTOR ~ (REMOVE TV
=} THETALLED I PL&CE ] HOTE s

1 OF FLOMEY DRIVED it FHNEC TR
ARE B

Gmge -
PRI s s

I

CUANTUM 20 MEG WINCHESTER |FROM
CONTROL. BOARD

FROM

CR/LF TO
XTaL CONTINUE




i

o

S

’ [*]

B

= [

FIN #1

FIM

FIN #3

PIM #4

+12V DG
+12V RETURN
+5Y RETURN

+35V DO

CR/LF TO CONTINUE?



-

DRIVE SELECT

JUMFERS

DRIVE SELECT 41
DRIVE SELECT $#2
DRIVE SELECT #72
DRIVE SELECT #4

ALWAYS SELECTED

FN/TAE TO RETURN

TO MENUE



!" L1 ey | NSRS L ] d TS T R i

' ADDRESS AND SECTOR IMFORMAT ION

Ly S ES INCH FLOPRY H&S LE27%9 SECTORS
) 19 FMED WINCHESTER HAS 28911 SECTORS
Iy EO MEG QUANTUME HAVE &402% SECTORS FER PLATTER (2 FLATTERS)

4y IF 2273 ADDRESS IS 310

M) ER7E-10 FLOFFY I8 DIO AND 10 MEG IS DI1

By 2275-20 - #1 10 MEG IS5 D10 AND #2 10 MEG I$\D11

C) 227530 -~ FLOPPY IS5 DiQ AND 20 MEG IS DLl aAND DIZ

D) 2275-60 - 2 30 MEG DRIVES. ADDRESSES D10,D11,D13,D13:

CR/LF TO COMTINUE?



5y IF @227

Ad

CRALF TO

GENERAL 2275 TR USRS LU ]

wa 7010

2ETH-20 -

RRT7H-3

P

22785-60 -

CONTINUE?

ADDRESS AND SECTOR [NFORMAT [OH

ADDRESS I8 20
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CS/386 IDIOSYNCRASIES

Over 100 CPU upgrades or new CS/386 CPUs have been delivered. Most are
running very well and we are getting good reports of increased throughput.
However, we have found some minor bugs or idiosyncrasies versus a VLSI/2200
CPU/0S. For your information, we have found the following:

HARDWARE
Disk Related

1*. The DS &/or the DPU board in a CS-D needs a Rev 2 or greater firmware
prom. Which Rev level you have can be determined by running the DS
configuration utility. FCO 1375, kit p/n 728-0386 should be orered for
the DS & FCO 1376, kit p/n 728-0387 for the CS-D DPU Brd.

2%, When multiplexing CPUs to disk using a 2275MUX (210-8824), the 2275MUX
must be E-Rev 4 or better. The 22C80 (210-7715) needs to be E-Rev 10.

3%, If experiencing strange errors loading or accessing from disk using a
22C11 (210-7342 Printer/Disk Controller), try a different type disk
controller such as Single Disk Controller (210-6541-2), Triple Controller
(212-3012), or either of 2 other Dual Controllers, the 210-7042-2 or the
latest version 210-9746 which is just going into prouction.

Lsuv-2 for

Tape Related

4%, If using a DS Cabinet and the message '"Not a DS Tape Cassette' comes up
using the DS Utility Backup to Tape, the. problem may be the Disk
Controller. As in # 3 above, try another type Disk Controller. The
problem appears to be related to the 210-6541-2 Single Disk Controller.

5%, The DS-TS150(A) (150 Meg Tape Drive) needs a Rev 3 or greater prom on the
DS or DPU board in a CS-D. Use same FCO kits referenced in 1 above.

Workstation/Printer Related

6*%. If you have a 2536DW and at 38.4 baud rate your printer hesitates, an
update to the MXE code is needed. For VLSI, the update is in 0.S. Rel
3.4. For (S/386 systems, the update is in 0.S. Release 1.0 or greater.
Qutside the US, the 2536DW should have a Rev 1 prom, p/n 379-8504 per ECO
55643, to correct problems when using foreign languages. There is no FCO.

7%. If you have a 2536DW with a daisy wheel printer as a local printer (device
204), and you are dropping characters, your terminal needs an E-Rev 2
circuit board (210-9557A).

Printer Related

8%, If using a 2273 band printer (appears to be 600 LPM only) and the printer
is adding and dropping characters intermittently, you need the next level
of the CS/386 0.S. above Rel 1.0 (when available). A maintenance release
is available now on an as needed basis.



Workstation Related

~

9%, When powering up a terminal (especially in the middle of the day) attached
p g up
! to a CS/386 system, wait for the 'READY (BASIC-2) PARTITION #' message to A
. show before depressing any keys, especially "SHIFT/RESET." You can blow
: the 0.S.
f 10. PC2200 (195-7560-X) is the recommended Terminal Emulator if using a PC (XT
i or AT compatible) as a workstation. PC2200 emulates a 2536DW workstation.
‘ p
\
\
i 9 General
S
| ? 11. The problem of not having proper Rev levels is very commmon where an
; account is not under Wang Maintenance.
| WO PROG FuE — CAN 0T USE DWECT SECTOR APPRESS k. e LORPCOPER must o Useo w] Fusmame
S0 ?&UTEGED DATREAVE DL 0P8 n .
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- Lo 336 SOFTWARE BooInd el W] HB, Wl CRuSE Ros o «&B 38(, I5T SECTIR. OF EALH
L 70 386 et POoLEAM OL OATA fue WGRIGL MusT 86 H0 "o g0.
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3%,

8.

Q.

For any vendor's software package that looks for CPU type, the partition
status line byte 9 is coded "W" on CS/386, "V" on VP, "M" for LVP/MVP. On
certain versions of TOM software for example, the system won't come up
(using VLSI software) as it sees the CS/386 as a wrong CPU. Contact TOM
or the appropriate vendor for a fix.

If your 2200/VLSI software makes decisions on the partition status line
bytes 10 and 11, your software may require an update to run on the

CS/386. Under the MVP operating system, byte 10 denotes memory bank, byte
11 denotes the amount of partition memory. On the CS/386, partition
status bytes 10 and 11 signify the amount of partition memory (there are
no banks).

Within "@GENPART" the device table should have only one entry per disk
controller address. There are three possible disk controller addresses on
a system: /310, /320, or /330. For example, for controller /310, make a
single entry /310, not an entry for each specific platter or tape streamer
address like /Dl4 or /D5SF.

Printer drivers -~ Rev 1 of the 386 operating system has a bug when
executing printer drivers. If experiencing these problems you need the
next level of 0.S. above Rel. 1.0 (when available).

The floating point mathematics on the CS/386 assures accuracy to 10 digits
compared to the VLSI floating point math. of 13 digits. Ta&eE HRS BEEd A
METh 000 WRMFE &+ RED ¢ Wolking o Eix,

The amount of memory space per partition on the CS/386 should be doubled
when compared with the VLSI as a general rule of thumb. Variables for
example, require more space for coding with the 386 board which will
result in most programs requiring a larger partition size.

Any partition(s), of any size, can be global to any other partition. You
do not have the concept of bank partitions.

Any partition can be any size up to the maximum available memory (8MB).
However, certain TOM sort modules will not work due to the fact the
software is expecting 56KB partition sizes. Contact TOM.

\¢ KEw Eorf[q.aau. o R (OME 1NE e T BLL ROS, @+ D Wokiant o

If you need assistance or further information, contact Tyler Olsen at
508-967-0339 or Mike Riley at 508-967-0524.
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NUMBER: _HWG 9019 REPLACES: DATE: 08/23/89 PAGE _1 OF _2
MATRIX ID. 4103 PRODUCT/RELEASE# CS-D, CS-N, CS, MICROVP

TITLE: 2200 Update — New 386 Prom Based CPU Board

PURPOSE:
To inform the field of a new CPU Board for the 2200 Product line and
supply information for installing and testing.

EXPLANATION: _
A new CPU mother/daughterboard for the 2200 has been designed using an
Intel 80386-16 microprocessor. With the 386 microprocessor, CPU
processing speed has been on the average doubled. The new CPU board,
212-7129-A/B/C/D, comes in 4 sizes and consists of a 210-9561 motherboard
& a 210-9562 daughterboard. The only differences between the 4 are:

Je3
Part # Mem Size PAL at L62 SIMM Modules Jpr J5 42
212-7129-A 1 Meg 377-3776 4 256K in L10/L14/L27/L43 left TEST
212-7129-B 2 Meg 377-3777 8 256K (full) left PURPS B
212-7129-C 4 Meg 377-3778 4 1M in L10/L14/L27/L43 right ooty
212-7129-D 8 Meg 377-3779 8 IM (full) right

COMPATIBILITY

The 386 board can be used in any of the CPU chassis' built for the single
board CPU's which includes: MicroVP, CS, CS-N, & CS-D and is compatible to
all boards used with those units. The 386 CPU cannot be used in MVP's or
LVP's including those MVP's upgraded to use the VLSI single board CPU.
SOFTWARE

Using the 386 board requires a new Operating System. Basic-2/386
Multi-user 0/S Rel 1.0 will be shipped with the board. This new 0/S
supports all existing Basic-2 statements making it compatible to existing
software for the VP/MVP/SVP/LVP/MicroVP/CS CPU's. It can only be used to
boot a CPU with a 386 board. The 386 0/S may be resident on the same disk
with a standard Basic-2 0/S by making some minor changes to @BOOT and
renaming the @MVP file for 1 of the 0/S's. This would allow both a
standard 2200 Basic-2 CPU and a 386 CPU when mux'd to the same disk unit,
to boot from the same disk address. Wang does not at this time ship an
0/S disk with both type 0/S's resident because there is not enough room on
a single floppy disk. Loading the 386 0/S is quite similar to the
existing process for loading a standard 0/S. If familiar with booting
from the standard 2200 0/S, you should have no problem loading the 386 0/S
if following the prompts.

over
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NUMBER: _HWG 9019 REPLACES: DATE: PB/23/89 PAGE _2 OF _2
MATRIX ID. 4103 PRODUCT/RELEASE# CS-D, CS-N, CS, MICROVP

TITLE: 2200 Update - New 386 Prom Based CPU Board and other Gemeral Information

ADDITIONAL INFORMATION:

DIAGNOSTICS
As the 386 CPU is compatible to existing software, all current on-line

diagnostics can be used. To test the CPU properly, the 2200 CPU
Instruction Exerciser must be used as it should be with the
VP/MVP/SVP/LVP/CS. The 2200 Diagnostic Package includes diagnostics for
the CPU and most peripherals. The part # for the Package which includes

documentation is:
195-2956-0 2200 Diagnostic Package rev 18A4

Problem running Multi-Disk Diagnostics with the 386 Board.
Some versions of Multi-Disk Diagnostics will not run as is with the 386
The message ''CPU SOFTWARE MUST BE UPGRADED TO RUN THIS PROGRAM" A

board.
will come up. Should you get this error, take the following steps to
circumvent. When this error comes up, immediately key SHIFT/RESET and

then LISTS. This will list out the first full screen of the program.
Look for the line that has the message "CPU SOFTWARE MUST BE UPGRADED TO
RUN THIS PROGRAM". If not on the screen key RETURN to load the next
screen and continue this until the message is found. It should be on the
1st or 2nd screen. With ver 64A5 of Multi-Disk the line # is 140. The
line begins:

140 P$=$PSTAT(1l): IF STR(P$,10)............etC.

Two ways to temporarily circumvent would be:
1. Type in line #, 140 in above case, key RETURN, then RUN & RETURN.

or
2. Type in line #, 140 in the above case, key EDIT, then RECALL.
Backspace to the lst position after the lst colon (:), and add the
following instruction by keying INSERT to create space and typing in:

IF STR(P$,9,1)="W" THEN 150:

The 150 is the line number of the next statement line. This number
may change dependent on version. Do not type in over any of the
existing program. As shown, the above steps would only circumvent the
problem and would have to be repeated each time the program is
loaded. If familiar with Saving and Renaming files, the changes could
be made permanent. If the changes are saved the 2nd method should be

used.

MAIL STOP: 001-330 f‘.\
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Wang Office Electronic Mail

To: Joe Costello
From: SHIH-MING CHIOU
Sghigct: CS/386 Jumpers

Distribution:
cC: M. L. Lee

Joe,

09/07/89 09:23 am Page: 1

MS0216/LONELL
Date: 06/19/89

I received 1 of 9561 RO board and artwork vendor had renamed the all

jumper location as following:

Item RO location ol1d location

1. J4 JP2
2. J5 JP3
3. Jb JP1
4, J7 JP4
Best regards,
S.M.Chiou
-

description
reset moment touch for debug use only
indicates type of SIMM used (256KB or 1MB)
oscillator jumper for testing only.
for BIT test.

1
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NUMBER: HWT 9373 REPLACES: DATE: J/I/é/89 PAGE 1 OF 4
MATRIX ID. 4103 PRODUCT/RELEASE# MICROVP/CS/CS-D/CS-N

TITLE: Idiosyncrasies when using the 386 Prom Based CPU Board (212-7129x)

PURPOSE:
To aid the field in troubleshooting problems and idiosyncracies which may
result or occur when using the 386 CPU board.

EXPLANATION:
Over 100 386 CPU Boards have been shipped in new CPU's and as upgrades.
Most are running very well and we are getting good reports of increased
throughput. However, there are certain issues that need to be made clear
and possible problem areas that need to be identified. The following is a
list of hardware concerns associated with the 386 Board. Look for TSB SWT
9225, Matrix 4301 in the next week or two for a current list of software
concerns.

General

1. Environment: The 386 CPU Board has a much faster clock than the VLSI
single board CPU's (210-8937x & 210-8034) and as such could be more
sensitive to environmental issues such as power, grounding, and static.
The 386 board mects all FCC requirements. However, it is possible that
marginal interference that could sneak in between time slices on a VLSI
board could cause a failure with the 386 Board. If a customer has
environmental problems, they must be addressed before installation if at
all possible. Existing sites with environmental issues, even when they do
not appear to be affecting performance, must have those issues documented
and made known to the customer. The customer must be made aware of
environmental concerns which at some point could present a problem.

2. E-rev: The problem of not having boards at the latest E-rev level is very
common, especially when an account is not under Wang Maintenance.
Although having the latest E-rev is preferrable, the latest E-rev level is
not always critical. Those boards that have been found to be critical are
listed in this TSB. Other boards may need to be added to the list in the
future.

M-0-R-E
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3. Upgrades: When upgrading to a 386 Board, a much faster clock is being
used. This could magnify a marginal problem with a controller board not
seen with a slower CPU. Do not automatically assume the problem is the
386 board because all the controllers worked with the previous CPU.

4, Installation: There is some vertical play when inserting the 386 board
into the CPU motherboard, possibly as much as 1/8'". When inserting the
386 Board visually line up the contacts on the board with the comtacts in
the motherboard connectors to insure proper seating. There have been
board failures in the field directly related to seating.

5. Addressing: All controller boards must have legal address switch settings
even if not being used and not causing a problem in the current
configuration. All switches off is not a legal address. For example, the

only legal addresses for disk controllers are 310, 320, and 330.

Operating System

6. Within_ "@GENPART" the device table should have only one entry per disk
controller address. There are three possible disk controller addresses on
a system: /310, /320, and /330. For example, for controller /310, make a
single entry /310, not an entry for each specific platter or tape streamer
address like /Dl1, /D12, /D13, /Dl4, /DLF, /D51, or /D5F, etc. Additional
entries could cause 192 errors if RESET is keyed while accessing disk.

7. Printer drivers - The CS/386 Rel 1.0 operating system has a bug when
executing printer drivers. If experiencing these problems you need the
next level of 0.S. above Rel. 1.0 (when available).

8. The amount of memory space per partition on the CS/386 should be doubled
when compared with the VLSI as a general rule of thumb. Variables for
example, require more space for coding with the 386 board which will
result in most programs requiring a larger partition size. If additional
memory is not partitioned, it is possible A0l and AO02 errors may occur.

M—Q0-R-E :
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Disk Related

9. Both the DS board & the DPU board in a CS-D need a Rev 2 or greater prom.
The prom rev level can be determined by running the DS Configuration
Utility. Order FCO 1375, kit p/n 728-0386 for the DS & FCO 1376, kit p/n
728-0387 for the CS-D DPU Brd. This corrects a problem where a disk could
hang or an error could occur if RESET is keyed while accessing disk.

10. When multiplexing CPUs to disk using a 2275MUX (210-8824), the 2275MUX
must be minimum E-Rev 4. The 22C80 (210-7715) needs to be E-Rev 10. This
corrects intermittent I90's, 192's, and hangs during heavy access.

11. If experiencing strange errors loading from or accessing disk, or running
a program once loaded when using a 22C11 (210-7342 Printer/Disk
Controller) or a Single Disk Controller (210-6541-2), try a different type
disk controller. Other disk controllers include the Triple Controller
(212-3012), or either of 2 other Dual Controllers, the 210-7042-2 or the
latest version 210-9746 which is just going into production.

Tape Related

12. If using a DS Cabinet and the message '"Not a DS Tape Cassette' comes up
using the DS Utility Backup to Tape, the problem may be the Disk
Controller. As in # 11 above, try another type Disk Controller. The
problem appears to be related to the 210-6541-2 Single Disk Controller.

13. The new 150 Meg Tape Drive for the DS or CS-D requires a rev 3 prom in the
DS or on the DPU brd in a CS-D. Use the FCO kits referred to in # 9.

Workstation/Printer Related

14. If using a 2536DW with a daisy wheel printer as a local printer (address
204) and the printer is dropping characters, the terminal needs a minimum
E-rev 2 board (210-95574).

M-0-R-E
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Printer Related

15. If using a 2273 Band printer and it is intermittently adding &/or dropping
characters, you need the next level of the CS/386 0/S above Rel 1.0 (when
available). A maintenance release is available now on an as needed basis.

16. If the 2273 Band Printer is ON and Selected while the system is being
povered on or possibly when just loading the Operating System you may not
be able to Deselect or print without first powering the printer off.

Workstation Related

17. When powering up a terminal attached to an operating CS/386 system, wait
for the 'READY (BASIC-2) PARTITION #' message to show before depressing

any keys, especially "SHIFT/RESET.'" You can blow the 0/S or loose the
workstation until the system is rebooted. R&D is working on a fix.

18. The 2536DW should have a minimum Rev 1 prom (379-8504) per ECQ 55643. It
corrects cursor control problems especially at lower Baud rates and some
minor bugs associated with certain foreign languages. There is no FCO.

19. The 2536DW Workstation is basically a modified 4230A VS Workstation. The
first shipments of 2536DW went out with VS keyboards. These VS style

interference. The VS keyboard can be identified by looking at the 1lst SF'

(Special Function) key. If the key is marked 1 it is VS, 0 it is 2200.
There is also a 2nd problem with the keyboard to do with static. The
board inside should have foil on it and this can be checked by looking
thru the holes on the rear feet of the keyboard. This is being
addressed. The correct keyboard is part # 279-0904US.

*%%If you have a customer experiencing problems with a 386 CPU Board or have
questions concerning this TSB, please call Mike Bahia at 508-656-0256.
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NUMBER: _HWT 8079 REPLACES: DATE: 05/16/88 PAGE _1 OF 1

MATRIX ID. 4103 PRODUCT/RELEASE# CS, MICROVP, MVP128/512

TITLE: PROBLEM with the 1 MEG CPU/MEMORY BOARD (210-8937C) and GENERAL BOARD
INFORMATION '

PURPOSE:
To inform the field of a problem with the 1 Meg CPU/Memory board and the
resolution. To provide other general information on the 210-8937 board.

EXPLANATION:
A problem has been found with the 1 Meg version only of the new 210-8937
CPU/Memory board usable in any single board 2200 CPU. When more than 8
terminals are used, or if greater than 512K memory is used the system may
fail with PEDM errors (Parity Error in Data Memory). The problem has been
found to be a Motorola chip, MC74F539N, sometimes used at L45. If L4S is
something other than this specific Motorola chip, the board should be good.

CORRECTIVE ACTION:
The problem chips have been purged from manufacturing so all boards now
being made will not have the problem. If you have a bad board with the
MC74F539N Motorola chip, send it back identifying L45 as the problem. The
chip is soldered in so it is not reccomended to replace it in the field.

OTHER INFORMATION:
There are 6 versions of the 8937 board, each with it's own specific
programmable array logic chip (PAL) at location L2 as shown below.
Operating System 3.1 is required. Lower operating systems may fail during
initial system IPL even if only 512K or less of memory is to be used. Use
the new 2200 Diagnostics, p/m 195-2956-0, to properly test these boards.

: JUMPERS

Part # - Mem Size PAL at L2 SIMM Modules Size J1 J2

210-8937A 128K 377-3483 256K in 2-3
210-8937B 512K 377-3484 256K in 2-3
210-8937C 1Meg 377-3485 256K in 2-3
210-8937D 2Meg 377-3486 1Meg in 1-2
210-8937E 4Meg 377-3487 1Meg in 1-2
210-8937F 8Meg 377-3488 1Meg in 1-2

GROUP: VS On-Line Support MAIL STOP: 001-260
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MATRIX ID. 4103 PRODUCT/RELEASE# 2200 CS-D/N

TITLE: DPU Disk Port & Jumper Information/Part Number Correction

PURPOSE:
To inform the field of the purpose of the disk/mux port and jumper on the
212-7113 DPU Board which is not documented and to provide the field with
the correct part numbers for the Power Supply & On/Off switch.

EXPLANATION:

Every CS-D CPU comes with a 212-7113 DPU Board used to control all
internal drives. The DPU Board consists of a 210-9558 Motherboard which
has two I/0 connectors and a 210-9559 Daughter Board. The top connector -
is a standard system printer port. The bottom connector is a disk/mux
port. The disk/mux port is used to allow access to the internal CS-D
drives by other CPUs. This port is activated by the MUX/BUS jumper

Faomme located on the 210-9558 motherboard up next to the rail between the 2 I/O
connectors.

Normally this jumper will be in the BUS position. This causes the
disk/mux port to be imactive allowing only the internal CPU to have access
to it's drives. When the jumper is moved to the MUX position all access
must be through the disk/mux port including access by the CS-D CPU itself.

In the MUX position, the drives and DPU Board should be thought of as a
separate device much like the DS Cabinet or the 2275. The disk port on
the 212-7113 DPU Board is the I/0 connector similar to the I/0 connectors
on the back of the DS & 2275, Any CPU requiring access to these drives
must now have a disk controller cabled to this port. Normally when in the
MUX position a 2275MUX Master Board, 210-8824, would be installed in the
I/0 section with a cable from it's disk port to the disk/mux port of the
DPU Board. This connection allows the CS-D to access the internal CS-D
drives. Other CPU's (up to 16 can be mux'd) using 210-7715 boards can be
cabled (100' max) to the 2275MUX Master CPU ports allowing them access to
the internal CS-D drives. Of course a standard disk controller in any CPU
could be cabled directly to this port, but that would limit access to only
that CPU. When used in the MUX position, the disk controller in the CPU
accessing the drives determines the device address via the device address
switch bank on that board. This overrides the device address set on the
CS-D DPU Board. This is the same way it is done on all similar 2200 disk
connections. Switch settings are discussed on page 2.
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TITLE: DPU Disk Port & Jumper Information/Part Number Correction

EXPLANATION (cont'):
Switch settings for the CS-D DPU Board can be found on a sticker on the
right side panel of the CS-D cabinet. These switch settings are correct.
Appendix A of the CS Maintenance Manual, 741-1769-2, covers the CS-D &
CS-N CPU's and on page A-38 incorrectly shows the drive type switch
settings. What is shown as ON should be OFF and vice versa. There is
also added confusion as the sticker & manual do not agree on the switch
labeling and the male connectors on the sticker do not match the board.
Use the side panel for sw settings but beware, labeling may not match. To
access, remove the top cover by removing the 2 screws in back. The side
panel can then be removed by sliding it up. The correct sw settings are:-
210-9558 Motherboard
SW 1 — Winc Drive Type — between L8 & L13 near bottom of board

No Winc = All OFF 10 Meg Rem Winc = 5 ON only

10 Meg Winc = 6 ON only 20 Meg Wine = 5,6 ON only

32 Meg Quantum Q540 = 7 ON only 64 Meg Winc = 5,7 ON only

140 Meg Maxtor = 6,7 ON only 32/42 Mg Micropolis = 5,6,7 ON

112 Meg Maxtor = 8 ON only
SW 2 - Printer Address — next to L69 just above connector J5
215 = 1,3,5 ON only 216 = 2,3,5 ON only 217 =1,2,3,5 ON only
SW 3 - Drive/s Device Address - between L76 & L77 at top of board
310 = 5 ON only 320 = 6 ON only 330 = 5&6 ON only
210-9559 Daughter Board
SW 1 - Factory Use Only - 8 bank sw at top of board ALL OFF
SW 2 - Floppy/Tape Switch - 4 bank switch at bottom of board

1 OFF = 320 Kb Floppy 1 ON = 1.2 Meg Floppy
2 OFF = No Tape 2 ON = Tape Drive installed
3,4 = OFF (not used)

ADDITIONAL INFORMATION:
Also in Appendix A of the CS Manual, 741-1769-2, on pages A-54 and A-55
the AC On/Off Switch and the CS-D/N SPS-255 Power Supply have incorrect
part numbers. The part numbers shown are for the CS. The On/Off switch
is not physically compatible and although both CPU's use the same base
Power Supply the harness is different. The correct part numbers are:
CS-D/N On/Off Sw 325-0105 CS-D/N SPS-255 Power Supply 270-0809-1

GROUP: 2200 Product Support MAIL STOP: 001-330

COMPANY CONFIDENTIAL
WANG Laboratories, Inc,




PCS-III

2200 SVP

2200 VP

2200 LVP

2200 MvP

The 2200 Family Tree

(1 Optional)

32K CPU
2 143 Kbyte Diskettes

Telecommunications Option
Multiplex Option

. SSDD diskettes or optional

Up to 64K CPU

2 or 4 MB Winchester Drive
Supports one workstation
and one printer

. Full range of disk

. Supports full range of

Up to 64K CPU
peripherals

peripheral options

. Up to 128K CPU
. 1 Mbyte DSDD Diskette

Fully compatible to MVP

Optional 2, 4, or 8 Meg
Winchester

Up to 4 terminals
Supports TC and full
range of peripherals

Single-User

Single-User
Upgradeable to Multi-User

Single User
Upgradeable to Multi-User

Multi-User
Multi-Processing

Up to 256K CPU

Supports up to 16 jobs concurrently
Expandable to 12 terminals
Interfaces to all disk storage types
Has full range of TC capability
Supports all peripherals in family

Multi-User
Multi-Processing




2200SVP CPU
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History . on: CS / 2200 CPU Family Tree

Primary dev::lopment criteria -- The language will be upward compatible so that
- Y so‘t!1!~ developed will operate on subsequent machinex.
PROM bas-—i -- single user systems.
2201-4 16x64 white on black CRT Tape casser . i srinters

Dartmouth BASIC was the language.

The Wang R&XD staff and many users contributed ideas ko an upward compatible
frogranmers dream language. Wang BASIC-2 began to evolve.

2200-B added diskette and plot statements
KEYIN verb was introduced.

2200-C added hard disks and ROM options.
Option 1 - Math matrix ROM
Option 2 - $GIO ROM
Option 3 - Keyboard edit ROM.
Option 4 - CRT Bell
Option 5 Business ROM
2200-T Combined ROMS into single CPU.
Other systems -- 2200-S, WCS systems, PCS-1, PCS-2, PCS-3.

Systems above had 16K, 32K, or 64K of user memory.

Wang BASIC-2 evolved alot more.

New technowlegy -- faster CPU, BASIC-2 loads from disk(ette).
) Systems with the VP became 4 to 11 times faster than the o0ld systems.

2200-vVP Single user, BASIC-2 loads from disk(ette).

2200-MVP Multiple user.
Other systems -- 2200-LVP, 2200-SVP.

New technowledgy -- VLSI techknowlegy.
VLSI -- Very Large Scale Integrated Circuit processor chip.

A VLSI chip allowed a single CPU processor board to be substituted-for the
nine CPU boards that were incorporated into earlier CPU versions.

2200-MVP A limited number of VLSI based CPUs were shipped. These were
the last months production of the MVP series.

MicroVP -- This incorporated the new VLSI board.
CS & DS -- The Wang Computer System & separate Data Storage Cabinet.
CS -- The Wang Computer System.

Incorporates nine (9) I/O slots.
CPU board has room for 8 MB of RAM memory.
User partitionable memory is 1MB max.
16 partitions maximum, S6K maximum per partition.
All non-partitioned memory is available for CPU RAMdisk.

DS -- The Wang Data Storage Cabinet
Room for 32 separate surfaces, 316 MB of random access storzge.

Requires one disk channel into CPU.

CS/D -- Combined CS and small scale DS in a single cabinet.



History lesson: S5/ 2200
Memorex floppy 1isk -- 3iagle
(1023 sectors) 64
..8 inch SSSD white label diskettes.
2270 (Shugart) tloppy disk --
(1023 sectors)
2270A (Shugart) floppy disk --
(1231 sectors)
2270A (Shugart) floppy disk --

(1231 sectors)

.8 inch SSDD Red label diskettes.
LVP or

Floppy
tiracks of 16 sectors.

One,
64 tracks of 16

One,
77 tracks of 16

One,
77 tracks of 16

SVP internal diskette drive.

two,

two,

two,

diskettes.

.5 174" inch DSDD (177-0080) diskettes.
2275 diskette drive.
DS-320 diskette drive.

..5 1/4" inch DSHD (177- )
DS-1.2 diskette drive.

Sisk{utte) Family Tree

i i i S o |-
(incompatible with subsegquent i

or three floppy drives.
sectors.

or three floppy drives.
sectors.

or three floppy drives.
sectors.

(1279 sectors)
(1279 sectors)

(4159 sectors)

CS / 2200 Hard Disk Family Tree

.. SVP / LVP Winchester

.. 2230 Series (Diablo)
.. 2260 Series (CDC Hawk)
.. 2280 Series (Phoenix)

(950 watts running,

.DS Winchesters.

.. DS 10R 10 MB Removable 1
.. DS-20 20 MB fixed 2
.. DS-32 32 MB fixed 2
. DS-64 64 MB fixed 4
.* DS-112 112 MB fixed 7
.. DS-140 140 MB fixed 14

WMo MM

250 watts standing)

10
10
16
16

16

10

BTU 1050 / hour

mb
‘mb
mb
mb
mb
mb

surface.

surfaces.
surfaces.
surfaces.
surfaces.
surfaces.

Disk Multiplexing

Each CPU can have a maximum of 3 disk controllers.

. 2275-MUX.

allows a DS or 2280 drive to be shared with up to 3 other CPUs.

. 2275-MUXE

Extends the 2275-MUX range to 3 more CPUs.

A single DS cabinet can thus be shared by 1-16 CPUs.



Configurations:

2236 MXE board

o~ 4 x RS232 ports
Channel 1 Channel 2 Channel 3 Channel 4
]

RS 232 cable

! Data !
!Concentrator!
1) )

(]

! (balanced line serial

! multi-drop RS422 line

! 1-144 bar code reader wands
- 1500 foot limit.

Configurations:

2236 MXE board
4 x RS232 ports

Channel 1 Channel 2 Channel 3 Channel 4
: [) ]
! ! Touch pad ! OCR page reader
'
'
_— !
' ! Standard !
! Terminal !

Configurations:'

Multiple CPUs.

CS/D CSsS/D CS CS/D

LI A | L v [

!y .=x'10 ! . -x'10 t Y L-x'10 !l L-x'10
' ! [ ' ! [

! . ---x'20 ! . -—-x'20 ! L—---x'20 ! ==-x-20
1 [} ] []

m———— x'30  ———— x'30 fm————- x'30 sm————— x'30

Object: configure trying to mimimize channel bottleneck.
where /340 on each CPU is CPU RAM disk -- avg access time 1.5 ms/sector.
Typical use: program files

x'10 on each CPU is internal disk (20-140mB)
Typical use: program files or system specific data files.

~ X'20 on each CPU is shared external disk (20-316MB).

lana x'30 on each CPU is shared external disk (20-316MB).



# 7. I/0 Controller

Typical Sample 0. 7igi: .o ion
of the Wang [ict -YP o (S —

' CPU with !
! a. Control memory '
! b. User memory 128K-LMB !
! ¢. RAMdisk User mem -8¥MB !
1] ]
! I / 0 slots !
'# 1. MXE (4 * RS232 ports) ! (l) Mux / Term cable Terminal #1
'Y 1) C 2y ( 3) ( 4 )Y (2) Mux / Term cable Terminal #2
! ! (3) Mux / Terwm cable Terminal #3
' ! (4) Mux / Term cable Terminal #4
'# 2. MXD (4 * RS232 ports) ! (L) Mux / Term cable Terminal #5
Y1 )Y ¢ 2) ( 3)Y (4 )Y (2) Mux / Term cable Terminal #6
! ! (3) Mux / Term cable Terminal #7
! ! (4) Mux / Term cable Terminal #8
'# 3. I/0 Controller ! ’
! 22C32 Disk/Printer ! (a) Printer cable
! (printer) (disk) (w/s) ! (b) Disk cable
! ! (¢) Mux / Term cable Terminal #
'# 4. I/0 Controller ! .
! 22C1l1 Disk/Printer ! disk cable
! (disk) (printer) ! printer cable
] ]
'# 5. I/0 Controller ! -~
! 22C03 Disk only !
: (disk) ! disk cable
[} 1
'# 6. I/0 Controller ! Burroughs
! 2228C Async/Bisync ! ASC
! (RS232Q) ! RS232 TC cable . BSC
! ! : IBM 3275
] 1]
; ;
! ]
! )
! [}
! ]
! ]
! [)
! [}
! ]
! !
! 1
! [)

tm s ewm ewm s

9.DPU board with
a. Printer connector
b. Disk MUX connector

S 4w tw owm e

CS /7 D will have a built .in :

2228D-4 to IBM 3270
(RS232C) RS232 TC cable / / BSC Host
# 8. 2258
2200/VS LCO link
# 9. unused
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2200
A/B/C
SYSTEMS

2200
S/T
SYSTEMS

WANG
COMPUTER
SYSTEMS
(wes)

TYPICAL 2200 SYSTEMS




CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE

CODE
CODE

01
02
03
04
05
06
07
08
09
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
33
34
35
36
37
38
39
40

41

42
43
44
45
46

47
48

49
50

APPENDIX B

LISTING OF ERROR MESSAGES

TEXT OVERFLOW

TABLE OVERFLOW

MATH ERROR

MISSING LEFT PARENTHESIS
MISSING RIGHT PARENTHESIS
MISSING EQUAL SIGN

MISSING QUOTATION MARKS
UNDEFINED FN FUNCTION

ILLEGAL FN USAGE

INCOMPLETE STATEMENT

MISSING LINE NUMBER OR CONTINUE
ILLEGAL

MISSING STATEMENT TEXT
MISSING OR ILLEGAL INTEGER
MISSING RELATION OPERATOR
MISSING EXPRESSION

MISSING SCALAR

MISSING ARRAY

ILLEGAL VALUE

MISSING NUMBER

ILLEGAL NUMBER FORMAT
MISSING LETTER OR DIGIT
UNDEFINED ARRAY VARIABLE

NO PROGRAM STATEMENTS

ILLEGAL IMMEDIATE MODE STATEMENT
ILLEGAL GOSUB/RETURN USAGE
ILLEGAL FOR/NEXT USAGE
INSUFFICIENT DATA

DATA REFERENCE BEYOND LIMITS
ILLEGAL DATA FORMAT

ILLEGAL COMMON ASSIGNMENT
ILLEGAL LINE NUMBER

MISSING HEX DIGIT

TAPE READ ERROR

MISSING COMA OR SEMICOLON
ILLEGAL IMAGE STATEMENT
STATEMENT NOT IMAGE STATEMENT
ILLEGAL FLOATING POINT FORMAT
MISSING LITERAL STRING
MISSING ALPHANUMERIC VARIABLE
ILLEGAL STR( ARGUMENTS

FILE NAME TOO LONG

WRONG VARIABLE TYPE

PROGRAM PROTECTED

STATEMENT LINE TOO LONG

NEW STARTING STATEMENT NUMBER
TO LOW

ILLEGAL OR UNDEFINED DEVICE
SPECIFICATION

UNDEFINED KEYBOARD FUNCTION
END OF TAPE

PROTECTED TAPE

11-3

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE
CODE

51
52
53
54
55
56
57
58
59

60
61
62
63
64
65
66
67
68
71
72
73
74
75
76
77
78
79
80
81
82
83
84

85
86
87
88
89
90
91
92
93
94
95

96
97
98

(=

TLLEGAL STATEMENT

EXPECTED DATA (NONHEADER) RECORD
JLLEGAL USE OF HEX FUNCTION
ILLEGAL PLOT ARGUMENT

ILLEGAL BT ARGUMENT

NUMBER EXCEEDS IMAGE FORMAT
ILLEGAL SECTOR ADDRESS

EXPECTED DATA RECORD

ILLEGAL ALPHA VARIABLE FOR SECTOR
ADDRESS

ARRAY TOO SMALL

DISK HARDWARE ERROR

FILE FULL

MISSING ALPHA ARRAY DESIGNATOR
SECTOR NOT ON DISK

DISK HARDWARE MALFUNCTION
FORMAT KEY ENGAGED

DISK FORMAT ERROR

LRC ERROR

CANNOT FIND SECTOR

CYCLIC READ ERROR

ILLEGAL ALTERING OF A FILE
CATALOG END ERROR

COMMAND ONLY (NOT PROGRAMMABL'™
MISSING < OR > (PLOT ENCLOSURE.,
STARTING SECTOR > ENDING SECTOR
FILE NOT SCRATCHED

FILE ALREADY CATALOGED

FILE NOT IN CATALOG

/XXX DEVICE SPECIFICATION ILLEGAL
NO END OF FILE

DISK HARDWARE FAILURE

NOT ENOUGH MEMORY FOR MOVE OR
corY

READ AFTER WRITE ERROR

FILE NOT OPEN

COMMON VARIABLE REQUIRED

LIBRARY INDEX FULL

MATRIX NOT SQUARE

MATRIX OPERANDS NOT COMPATIBLE
ILLEGAL MATRIX OPERAND

ILLEGAL REDIMENSIONING OF ARRAY
SINGULAR MATRIX

MISSING ASTERISK

ILLEGAL MICROCOMMAND OR FIELD/
DELIMITER SPECIFICATION

MISSING BUFFER

VARIABLE OR ARRAY TOO SMALL
ILLEGAL ARRAY MODIFIER ARGUMENF-\



8.4.1 2200 CPU; MODELS A, B, C; 61/0 SLOTS

. : TABLE 8-4
I =19JOR HOROR i[2)-[—— SPARE FAM SLOTY
leld 29 L, atd) [} alol| — 6361 WA 1 RAM 2 RAM ) RAM
A el 28K, 32K [§ GE————3e)+| —— 6307-1/6707-1
SB35 (] 20K, 20k B @Y 39| — 6307-1/6707-1 4x_3 07 - = -
G390 @ 12K, 16Kk D B _———%o+| —— 6307-1/6707-1 e -
- eI G 4K, 8K P o — [ $01610010300- 11870121 ] - 18T 07-1 071 - -
I OR 0 ) O - 0 [ 5.8°| ~—— 6308 20K) 07-1 07-1 07 -
[OR RO AN g 3 sejsl—— TEST 24K} 07-1_ 07-1 97-. -
GE OO HON 08 To| —— ROM/SUPERPATCH*  2BK] 07-1 07-1 C7-i 7
T S 32x§ 07-1 07-1 0/-1 07-)
[OR - ib) B DO i 3)t) =—e ROM/SUPERPATCH*
O IR CE HOROR 15*| —— ROM/SUPERPATCH* 07 = &K 63C7/575) Ry
[OR HIN AN HD RO ot —— 6309 07-1 = BK 6307-1/8757-7 i
EE 30 CF o B2 13— 6310
(o8 HIJON o) CE 3| —— 6311
EI:_l:E 3| — I/0 * = 6325/6527/€547
] !
l O als)e| —— 1/0
sF——m 2 | Ee—=|— 10
N L
~n
O H— ) 3 l % O ru— 0 Ll ¢/
FIGURE 8-37
O [ D B ) — I/0
O NI O B SE— 1/0
L-6 L-5 L-2 1-1
X z 377-0192 | 377-0184 X z 3717-0191 | |377-0183
L-15 L-14 t( L-11 L-10
Y L 377-0190 | |377-0182 2 377-0189 | |377-0181 FIGURE
9-20
~? 1-26 L-25 L-24 ;J L-22 1-21 L-20
377-0196 377-0188 377-0180 \ 377-0195 377-0187 377-0179
L-36 L-35 L-3 L;32 L-31 L-30
kf 377-0194 377-0186 377-0178 \e 377-0193 377-0185 377-0177

6325-BX)

X - v g C oot ror B
Y- » foe GLO

224,222 223 21 - Marex

26?204 200 245 - we



) = \
—/—) C———g4——we
— —— FIGURE 8-44
—— o —f—w
— ) — :
oer 2200S/T; 3 SLOT I/0 CHASSIS
— C——1— :
. ) TABLE 8-8
= 3 3| ! o S/T wied S/T vith S/T with
¢ T
[ } { ] 1 ) — :::: oPT 21 orr 22 rA%S) (S with OPT 24)
| ) [ } 1 y—
1 1 [ 1 — ] —— msmn-l-i- 6735 A 6735 B 6735 € 6735 D
C } [ 1 C ] — oo
[ T T 1 o704 4 6708 » 6708 € 6708 € 6708 D
T e ol | ][ ] C ] — :: %{u
v —— L ] | ] ——
C ) [ 1( J — ooy
| ] [ ][ ] Do Table 5-9 shove the various RAM configurations for the 6707 and
6717 MOS Memory Boards. The 6717 can only be used in 2200 CPUs
[ l - EZAT SDEK where ECH 4795 hes been implemented. The 6707, 6707-1, 6717 and
) [ ][ ] — 1 567 6717-1 are 4K, 8K, 8K gnd 16K MOS Memory Boards respectively.
REGULATOR - i
E n 1RoRY
Lo ] ger (o) =
’ o [3 [ 12x 16K ux 32x
cl
RAM
TRANSFORMER Stor
~ 6307 6307-1 6307-1 | 6307-)
1 or or ot or 6117-1 67171
€107 €707-1 €707-1 | 6707-1
or or or
8217 o1 6712-1
2 orEt RN 6307 | 6307-1 | e o111
or or
6707 6707-1
or
oelen
)
x .
»
O w O W QW O w o w
~N o~ ~N o~ N~ N~ N~
=y 30 ey 6735-a av &Y
112 L1 ue| |uo L8 15 L4 L3 L2
7/
»
« |ggl |8y gg| |2s] (323
' g3 | &7 g3 | eF |57
L2} 122 121 L20 L17 L16 L15 Li4 L3
*UPON SUPPLY DEPLETION OF THESE THRFE CHIPS, USE THE ow ow e w
FOLLOWING: S : ] o3
w ! @} P o]
1.26 - 377-0238 Use 377-0292 ’
123 ~ 377-0239 Use 377-0293 129 128 127 L26 L25
1.2 - 377-0240 Use 377-0294

NOTE: THE ABOVE CHIPS ARE A GROUP AND MUST BE REPLACED TOGETHER.



6309 (version without switches) connections

for RAM Capacity

MEMORY 1 BIT 2 BIT 4 BIT 8BIT
SIZE L8 - pin 5 L8 - pin 11 L7 - pin 5 L7 - pin 11
TO: TO: TO: TO:
4K +0V +5V +5V +5V
8K +OV +0V +5V 45V
12K +0V +5V +0V +5V
16K +0V +OV +0V +5V
20K +0V +5V +5V +0oV
24K +0oV +0V +5V +0V
28K +0V +5V +oV +0V
32K +OV +0V +0V +0V
6309/6709 Switch Settings for RAM Capacity
0 Y kR b \ S 3 1
SWITCH 4K 8K 12K 16K 20K 24K 28K 32K
1(ADD 16K) | O 0 0 0 1 1 1 1
2(ADD 8K) | O 0 1 1 0 0 1 1
3(ADD 4K) | O 1 0 1 0 1 0 1
4(NOT USED) | X X X X X X X X
5(NOT USED) | X X X X X X X X
Where: 1 = Switch ON
0 = Switch OFF

X = Don't Care

There are two types of device address switches on controller boards:

ADDRESS SWTTCH

ADDRESS SWITCH

HEX: SWi#:

HEX: SWi: go | | WY =
40 7 &1I3 q40 Rt D
10 | s E=E1o 20 | 6 =1 30 [ )

8 | "= 10 | 5 &1 30 Lo
6 | 2> 8 | 4« =@ -
2 | 2= 4 | 3 . 20 O |
1|11 2 |2 =13 b
1 I ‘e —

QO OIT . -
Ol OFF \0 oyt
FIGURE 2-1 FIGURE 2-2
5-BANK ROCKER TYPE 8-LANK ROCKER TYPE
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2200 PERIPHERAL ADDRESS SETTINGS BY MODEL NUMBER

RvicE ¢ DIYICE RAC STARDARD ALTERRATE ADDRXSS(ES) COMXNTS
A ADDRESS(RE)
1200 " output Writer m nz Also appliss to special order
i’ o, Vi

2202 Plotting Output Writer (%) 414

2203 Paper Taps Resader (3]

2207 TTY Controller loput - 019 Isput - OlA, 013 Sote - If no CRT md ksyboard oo

Output - 01D Output - 018, 01F the systes, use
Input = 001
Output = 008

2212 snalog Flatbed Plottsr 41y 414 g

2234 Card Resdar (Manual) 1?7 &

215 Besic Kayboard 001 im. 003, 004 A

216 CRT Display 003 006, 007, 008

(2216/2217) AT from cosbined

CRT/Cassotte wmit.
2216/2217  Cessetce for comdined 104 108, 20¢, 10D, 10, 307
CRT/Cassette

a1y Single Cassette Drive 103 10C, 100, 10%z, 107 Note - If the systes has o (2216/
2217) cassette start with
103, 10C, etc.

If the system does ot havs
8 (2216/2217) csssetts start
with 10A, 103, etec,

2218 Dual Csssette Drive 108/10C icp/108 Note = If the system bas & (2216/
2217) cassetts, start with
108/10C, 10D/10E.
1f the system doss not have
& (2216/2217) csvestte start
wich 10A/103, 10C/10D etc.

2220 Display/Cassette Drive/KB Console

221 Righ Speed Pricter 13 216

2222 Alphanumeric Keyboard 001 002, 003, 004

2224, 2226

2207 Telecomunicetion Input - 219 Input =~ 21A, 21B

Interface Output ~ 21D Output - 21E, 217
2230-1,-2,-3 Pixed/Removable Disk a0 30, 330 E
v 2230 MXA,D 5
25 Bigh Speed Printer 218 216 o
(80 column)
22324 Digictal Platbad Plotter 413 84
2234, MMa Hopper Yeed Card Reader
(300 cpm)
a. without Option 2 629
(Ceneral 1/0 2OM) .
b. with Option 2 029
(General 1/0 RON)

2240-1, -2 Dusl Flexible Disk Drive ’ 310 320, 330

24 Thermel Printer 215 226

2242 Single Flexible Disk Drive 310 320, 330

243 Triple FPlexible Disk Drive o 320, 330

2244, 44A  Bopper Feed Card Reader )

(Punch/Mark Sense, 300 cpw)
a. without Optiom 2 629
(Caneral 1/0 ROW)
b. with Option 2 - 029
(Ceneral 1/0 ROM)
2250 Parallel 1/0 Interfacs Ioput = 234 Ioput - 23C, 232
Output - 238 Output - 23D, 23P
2252 Iaput Interfsce 254 258, 25C, 25D, 25k, 257
(10 Digit BCD)
2260 5
.
2261 Righ Speed Printer 218 216 g
(132 column, Dual Bazd) -

2262 M

2270

2292

11-31




TAC
Problem Call
Control Number 08340020

. Contact Name TIM TAYLOR Position CE
Rdb # 3414 Tdx # Phone # 703 471 0193 Ext #
System Type 2200 Device Type 2229
Utility Name Software Level

Method of Call P T = Telex, P = Phone, M = Memo, E = Ems
Has the Area or District been contacted
N A = Area, D = District, B = Both, N = None
Is this inquiry pertaining to a National Account ?
U Y =Yes, N=No, U= Unknown

Use the following area to describe the site that created this request
Cust/Office Name Phone #
Address 6510 City State
On Site Contact Name

Problem (*) Solution (+)

*EMP#23526

*DSP#N/A

*PROBLEM WITH ERROR 92 TAKING CONTROL OF THE STATUS

*ONSITE# 703-648-1168

12/5/88: GETS 192 TAKING CONTROLLER STATUS W/ CUST S/NW.
GETS 192 W/ WANG S/W ALSO. BROUGHT TAPE DRIVE &
CONTROLLER TO ANOTHER SITE & TESTED OK. CE TO
REMOVE ALL EXCESS CONTROLLERS FROM CPU & TEST.
SHOULD ALSO CHECK AC POWER TO TAPE DRIVE & INSURE
BOTH DRIVE & CPU PROPERLY GROUNDED & CABLE BETWEEN
GROUNDED. IF STILL FAILING MAY WANT TO RETRY AT
OTHER SITE &/OR BRING A 2ND UVP TO SITE. HAS TRIED
ALL BRDS EXCEPT CPU & HAS TRIED DIFFERENT SLOTS.

(20MIN) MIKEB

+PROBLEM WAS HAD 4 PRINTER CONTROLLERS AT ADDRESSES 215,

+216, 217, & 218 & 218 WAS CONFLICTING W/ ADDRESS 018 OF

+TAPE DRIVE. '

12/7/88: NOW NEED TO KNOW WHAT ARE THE LEGAL PRINTER ADDR'S
IF ANY BESIDES 215 & 216 FOR SYSTEM PRINTERS. LEFT
MESSAGE FOR TO TO CALL ME. (1OMIN) MIKEB

12/28/88: ADDRESSES 215,216,217, & 218 ARE ALL LEGAL AS LONG
THE LAST 2 DIGITS DO NOT CONFLICT W/ THE LAST 2
DIGITS ON ANY OTHER CONTROLLER ADDRESS. LEFT
MESSAGE AT OFFICE FOR CE TO CALL. (1OMIN) MIKEB

+GAVE CE INFO. ADDRESSES 215, 216, 217, & 218 CAN ALL BE

+USED FOR PRINTERS AS LONG AS THE LAST 2 DIGITS DO NOT CON-

+FLICT W/ THE LAST 2 DIGITS OF ANY OTHER CONTROLLER. CLOSE.

1/17/89 (10MIN) MIKEB
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2200 VOLTAGE ADJUSTMANTS
-
VOLTAGE PIN LOCATION
Ao

+5v LOGIC Pin 14 or 16 of IC On AN (Afn

+5v MEMORY Pin B} of RAM SLOT

+5.5v MEMORY ' ~ Pin E; of RAM SLOT

+12v Pin 7, of RAM BLOT

-12v . Pin 63 of RAM SLOT

L]

-15v Pin A; of RAM SLOT
|
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2.3 RAM SIZE SELECTION E’ FI PcsT

#2
'T;:FH/HHHH\ fdYd
D LEO (3057 Pc)
®
IV RV VP
FIGURE 27 RAM SIZE JUMPER CHANGES
MEMORY SIZE JUMPER(S) INSTALLED :
8K Neither
16K '1' only
24K '2' only
32k Both

2.2.1 SETTING THE I/O ADDRESSES (2200E)

One address switch is mounted on the 7058 I/0O controller. The
CRT, KB and PRINTER are hardwired to HEX X05, X01 and X15 respectively
("X" is set by 2200 microcode). The switch provides a selectable
address for the optional plotter. The switch only provides the low
order HEX address digit Y2 for the plotter; the high order address Y1
is hardwired to '10' (i.e., the switch allows 'Y' to be selected in
the address X1Y). To set the address, refer to the following list:

AS SEEN ON HEX
7058 PC '
(COMPONENT SIDE) SWITCH ADDRESS
. 8 X (NOT USED)
/
8 EZIZI"/ 7 : 17
7 =X
6 Cor 6 @ NOTE: 1In general HEX
S =13 5 X (NOT USED) XYY, format:
g 4 14 Y. = Hardwired
[ e PO 1
ol T3 13 Y, = Switch Selectable
ON OFF
\ 1 11 _

e
=
Q
c
X
t
()
~



2.2.2 SETTING THE I/O ADDRESS (2200F)

There are two address switches on the 7054/7059 1/0 controller.
SW1 is used to set the printer address and SW2 to set the disk address.
The KB and CRT are hardwired to X01 and X05 respectively. To set the

printer address:

AS SEEN ON

7054 PC HEX
(COMPONENT SIDE) SWITCH ADDRESS
430 NO /1 11
= g_‘_‘/3 13 NOTE: In general HEX
T/ v———4 14 XYlYZ format:
- 5 @ Y. = Hardwired
= o— 1 .
(— o R 6 16 Y, = Switch Selectabl
\ 2
1= 8~~\\\\\\\~7 17
X X
FIGURE 25

Note that the HEX high order 1 (2nd HEX address digit) is hardwired
in this case, and is not selectable. To set the Disk Address for the
Work Station: (Note - If two addresses are required such as 310 and 350,
BOTH switches must be ON.)

" AS SEEN ON HEX
7054 PC
(COMPONENT SIDE) SWITCH ADDRESS
8 X
8 I s 7 40
2 s e B e .
6 1) +——6 70 NOTE: 1In general HEX
Z | - 5 30 XY1Y2 format:
s
3 e d T 60 Y, = Switch Selectabl
2 T3 @ Y, =0
1 G T — 2
2 50
on_OFF [T~__ O
10

FIGURE 26

31
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200-1097 .
210-T067-0 s 200-T1%56-0
2LAD-TT0LT-C o LD 1H6" T
LiO-10% &
200-T052 R &

2\O=T10G6 ..

LiO-TOG AR
250-T05T-\%

2AD-1053

20 - 1180

2\0-~-1905% |

1‘}_9_:705'-\

2ie 1059,

20-1192].

210~710%9-2

Zi\o-105%-2 .

L RE6oL/THR :
F REGOLATOR  PeST o mevomca <o
PCSTL RESVLATOR
CPL BORLD  rneea. As)m?{.(l.s/v ADIUSTIAERTS
_ 2k Mmooty
- \bK fneMmpky
cAkK MeMmogy
3K MEMORY
E TRPE OLWE CHOTROUWLR
PCSTT DSk CONTROUEL sul on ony
E lD BDP\KD Fesu
Foioxbuw IO BoORRD ofs
B oT4k20 I(O BoRARD o(s
3 { O BORRD Fok  PLST (s,cmmm‘losgumosq)
Fowxes I[o. BoRRD N/S'
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. .. c20o0ovPhnve . —
A0-6131- . REGULRTOR i
20-1337 + 7397 RTLULRTHL

20-6793.. NP onw

BAEY \ ved ok 764K &56'& EREV U o0 4 for 7 256K T Sak

BNICEECIR U POk Tick Tk VPoaT 6T f 1 a Texlos. 376008
\0-6hR2 . _ .

20-670__ . . e £08Y. 3 on wenst . goe Z? BUK

a\O GIR0__. . . Cerey. O on . wmenst e 2 64K .
20-67183_ L 356K e €3 re 7 B4K e Q2
D20 672 wwms ey comtarge wf B3 enomy

EZ'\O‘ LT8R ¢ towslpor . 29) oer ceneation o R pane -
za_ -5 8- ERav D o aiwmeg Tl o 2SCKL _—
22,6‘(361%(‘( S Qs : 1K MEMmogrYy T (OMPATIB L u/..K3 Pranes ammtun
EZ'\ EUBTT-1 4 esur 22K MEMIRY  wor wmym»egmw] R3 proms_ .
20- 1527 R W T10-75871B  GHK “;;: 32K (NEMmoRy

~ RN9 ~

512\3- 15373 CAD- TR :';B 1ZRK % 6. MIrnopy

2.4

NT-323¢00 o X D ConNTROULLER.
§210-779¢ S EXTL 6. CoNTROUER
1200°1797  (ere. 619 wu INRR) EXT: INSTROCTION _COONTE R




DEScuPrion o .
ITEM y? MVP LVP LVPC MICROVP SVP CSs CSDFJ BT DS
o
Re.  oeww 6793-1 I * orT !
6143 & A 2
ALy 8¢9 6792 x x A X x x
stAck » 9. 6791 F X & % * *
WsTeoet o 6790 A * K x X x
mm Letaw 6789 ”» x x * * *
GNT mem 7588+4RA)7 A *x k% * *
DRTA MGen 7587-@? A * K * * %
8794% * * ey
Pu [ guay N o
BRYS 8996 x x 3
foh
Rrivys 7925% * * *
DRwWeGS 65
7397 » *? A
&
REC e L7197 A°
REG 7887 x
1637 A &
ofuearo 7890 %
F PN £0f OnLL
TermruaTes 7789 *
P NTROUEBA
oY W 8o 7846 R ofr © 1\
DTtam ot °
270-0617 7 * *
Ext :
ST A
EXT mem 7796 A x
conThousl
5 ¢ 270—1094{ *
DS B0 8826-A *
il 80324D)7( % * *
d
pRD ‘“5"-",6“31* & * &
PS 270-0986 s & * " )
2y PR NTE & orv @ ® n
: oeY [:Tay

Al_l the chassis are different

T Must use BVP O,S

2 Must o sAme RecuLAToR omGnAL w‘ Cru

" (Y\UST use ¢ VAvE QURN'N"\ b&n‘dt,“o ot AL mio

' Useo v SV o Obrian @) (3vesm, 28K Ci VP Ofs)



POWER SUPPLY REGULATORS

“MVP - 6797
MVPA - 7397.
LVP - 7697
SVP - 7887

RRRRRRXXXXDDY BOARDSARRR R kknn

7696/8696 MICROCOMPUTER & MEMORY BOARDS

Z80A, Z80A-CTC : '
EPROM-4K _ s seitcles foc spee-
RAM-16K- Bofev : Y3 )
RAM ADDRESS REGISTER [

PARITY LOGIC CIRCUITS

DMA CONTROLLER - .

1/0 PORT ADDRESS DECODER -

DATA %as BUFFER ' —

(.;L dervd3s

7694/8694/8794 DISK INTERFACE BOARD - ras switeleg B (s

READ/WRITE CLOCK OSCILLATOR - A/W Trmiw dos K AddesS
& b * PHASE LOCKED LOOP CIRCUIT J
DATA/CLOCK SEPARATOR CIRCUIT

ADDRESS MARK DETECT CIRCUIT

7695/8695/792S DISK CONTROLLER BOARD

ADDRESS COMPARE CIRCUIT

PARALLEL TO SERIAL CONVERTER

SERIAL TO PARALLEL CONVERTER

CRC GENERATOR -
8MHZ CRYSTAL OSCILLATOR/COUNTER : -
FM/MFM ENCODER CIRCUIT

tre”
"**“"*Z;’{,Z?—%b’%ﬁ‘%‘é'135-5 Ser OpT-C

7796 EXTENDED MEMORY CONTROL(OPTION 'C' ONLY)

MEMORY SELECT FOR ADDITIONAL 25SK

7789 I1/0 CONTROLLER =SVP

TERMINAL 1/0 LOGIC
PRINTER I/0 LOGIC

7890 DUAL DSDD DISKETTE CONTROLLER - SVP

DISK I/0 LOGIC FOR TWO DSDD DISKETTE DRIVES



0 VRS B 0

6793/6793-1 REGISTER & 1/0 BOARD

K REGISTER
FILE REGISTERS
~———ADDRESS BUS

1/0 CLOCK GENERATORS (ABS/IBS/OBS/CBS) [, . 37 -

L

STATUS REGISTERS

30 msec. TIME SLICES M7 . —.o ¢ & Aroms.

6792 ALU BOARD

) ALU - 74181 BASED £ .-/ > 75 </
. FUNCTION DECODER
i RAM DATA IN REGISTER —
~— _SYSTEM TIMING - 20MHZ

6791/6791-1 STACK & PC BOARD

SUBROUTINE STACK REGISTERS
PROGRAM COUNTER AND PC REGISTER -
MINI INSTRUCTION DECODER

6790/7797 INSTRUCTION COUNTER

INSTRUCTION REGISTER
REFRESH COUNTER

: MEMORY BANK SELECT CIRCUITS

4 .. . —=——:WOLF TRAP DECODER

e ) .ot 3,. Ve
TTTT— e S {

—

———— .. ____ 6789 MEMORY CONTROL
T -
INSTRUCTION DECODER REGISTER
RAM DATA OUT REGISTER =
,,) BOOTSTRAP PROMs
RAM TIMING
RAM PARITY LOGIC

6788/7588 CONTROL MEMORY

MEMORY SELECT
ADDRESS BUFFER
1/0 BUFFER

6787/7587 DATA MEMORY

ADDRESS BUFFER
1/0 BUFFER

-



- 3
=y

&mfz crnev cprienC opTItN W
| VP MVP | MVP- | MVP-A| MVP-C| LVP | LVP-C| SVP SVPw |
Max. | Max |Ex Mem|larger| Max. | Max. | Max. | Max. Max. |
fo— 64K | 64K | Max. |Power | 51K | 256K | 51K | 12& 12& |
i 256K _|Supply {
| Printer, Terminal N/A | N/A | N/A | N/A | N/A | N/A | NA 7789 7846 |
| Controller - |
| 875G |
|DPU =Disk Interface N/A | NJA | NJA | N/A | N/A or | 87% |
| 8694 Same DPU as LVP |
| h WA | WA [N | WA o i cyained
DPU -Disk ML sor| N/A | N/o | N/A |N/A | N/A 9|*Rev 9| single
| croproces I Dual C 7890 for 2
| 7925 Floppy Drives
:DPU -Disk Controller N/A | NA | NA | N/A | N/A sggs 7925
B793-116793-116793-116793-1]6793-1
Registers and I/0 6793 |6793-1|Rev. &4|Rev. 4|Rev. 4|Rev. &4|Rev. &4 27?3;1 679%(-1
4 V. RE V.
' ' |
ALU 6792 | 6792 | 6792 | 6792 | 6792 | 6792 | 6792 | 6792 6792 |
| Rev.5{Rev.S5-+w S [ Rer.5 | Rev. & | Rev.4” Rey. &
Stack and PC 6791 | 6791 | 6791 | 6791 |6791-1] 6791 |6791-1| 6791 6791
| Rev.3|Rev. 3 Rev. 3 .
Instruction Counter 6790 | 6790 | 6790 | 6790 | 7797 | 6790 | 7797 | 6790 6790
— : Rev.7|Rev. 7 Rev. 7
[Memory Control 6789 | 6789 | 6789 | 6789 | 6789 | 6789 | 6789 | 6789 6789
| Wev 3|*Rev 3|*Rev 3|*Rev 3|*ev 3
I /881 [e7ve-,
|Control Memory - 1 6788 | am |7588°-|7588 -| N/A |7588 -| N/A 7588-/A | 7588-1A
} M 1A | 1A 1A .
|Control Memory - 2 6788 | 6788 | N/A | N/A 7588 -| N/A [7588 -] N/A N/A
{ 1A 1A
;Fxtended Mem. Control | N/A | NA |N/A | N/A | 779 | N/A | 7796 | N/A N/A
.[ — =
|Data Memory - 1 6787-1|678F-1]7587-3|7587-3|7587 -|7587 -|7587 | 7887-3a | 7887-24
; A Al 3 A 3A
|Data Memory - 2 6787-1|6787-1|7587-3|7587-3|7587 -|7587 -|7587 -| N/A N/A
} 3A 3A A
|Data Memory - 3 NA | N/A | NJA | NA |7587 -] N/A |7587 -| N/A N/A
| A A
!Data Memory - 4 N/A | N/A | N/A | N/JA |7587 -| N/A - 7532 -| N/A N/A
. 3A
.erboard 6798 | 6798 | 6798 | 7498 | 7798 | 7698 | 7799 | 7788 7788
i .
Regulator 6797 | 6797 | 6797 | 7397 | 7397-| 7697 | 7697 | 7887 7887

- -
PRV, TEURTQ ADT MTNTMIWC




2200

MVP/LVP & VP/SVP OPERATING SYSTEM RELEASE 2.2/2.4

The following is the memo and marketing release on the new MVP/LVP operating
system release 2.2, and the new VP/SVP operating system release 2.4.

One of the new features is the CPU identification number. This number is
contained in the PROMs located on the 210-6789 PCB. The PROM numbers and
location are as follows: .

L27  378-2045-R3
L28  378-2046-R3
L29  378-2047-R3

These PROMs were updated to R3 in MUB release #19, dated April 30, 198l1.

If your customer is using a vendor's software package that 1is software
protected, and the 210-6789 PCB becomes defective and must be replaced, these
PROMs must be removed from the defective PCB and installed on the new PCB.
Failure to 6o so will result in the inability to run the vendor's software
protected programs.

A new numeric function, #ID, returms the CPU identification number. Each 2200
CPU is assigned a number (a random integar between 1 and 65535) at the time of
manufacture. Machines produced prior to the implementation of this feature
return a value of 0, but such machines can be field upgraded to have non-zero
{#ID's. CPU ID's are not guaranteed to be unique, but it is highly unlikely
two given machines will have the same number.

This function allows software to tell one CPU from another. The ability to
distinguish one CPU from another is useful in restricting software to specific
installations and in telling one CPU from another when disk multiplexers are
used.



Option €

g, Option C which allows up to 64K Control Memory and 512K Data Memory has

recently been made avazlable on MVP and LVP CPU's. The extra control memory
ishAnecessary, to=s : A ORE:

&

Wzth both the MVP and LVP a new motherboard is required and in the case of
the MVP a--chassis as well. The new motherboards have 7 1I/0 slots.

On all CPU's with option C, 2 new boerds are required to handle the
increased memory. The new Extended Instruction Counter Board, 210-7797,
replaces the 6790 and the new Extended Memory Controller Board, 210-7796, is
installed between the 2 Control Memory Slots and the 4 data memory slots.

e | For préper operation of Option C the following list should be helpful.,

1. MVP must have MVPC chassis with motherboard (7 1/0 slots) 270-0465
LVP must have LVPC card cage/motherboard ass'y(7 1/0 slots) 270-0467

2. MVPC must have a 210-7397 regulator which will not come with upgrade.

3. MVPC/LVPC must have the Extended Memory Controller Board, 210-7796
(inserted in slot between 2 control memory slots and 4 data memory
slots).

4: MVPC/LVPC must have the new Ipstruction Counter Board 2f0-7797

- (replaces the 210-6790 board)
S. MVPC/LVPC with data memory greater than 256K must have a 210-6793-1

updated to at least E-REV &,

“ﬂly 1 Control Memory Board is needed§it must be

installed in control memory slot #2 next to the 210-7796 boards.
A\O6-TISEE AT wast & Rev 3
7. MVPC/LVPC with data memory greater then 256K must have & 210-6789

‘ board with at least R4 proms. (R3 sy work W)
R3 oK

6.

8.  MVPC/LVPC with 64K control memory or greater than 256K of data memory
must use software release MVP 2.3 to utilize the added memory.

9.

re—316-=6750=rus W<Szmnd the 210-6791 must be at )
least E-REV 3 to support greater than 64K data memory.

10. All LVPs use +5V2 for amy I/0 slot after the first 3 I/0 slots.
This voltage can be measured at connector J3 pins 1 and 3 on the
regulator board or pin’By of the I/O conmnectors.




INTERMITTENT PARITY ERRORS (fEﬁH) WITE C CBASSIS

If experiencing intermittent parity errors with & C chassis,
updating the 679) board to a 6791-1 might help. Although any
board in the CPU can cause & PEDY, & problem has been found with
some 6791 boards which updating should correct. To upgrade from

2 6791 to & 6791-] change the 4 chips at L38, 139, 140, and 14l to
Fairchilds. The 6791 boerd must be at least an E-REV 3 to be used
in & LVPC. All C chassis should have the 6791-1 boeard. :

-

~

Fairchild Chip - 376-0203-1

Fairchild chips can be identified by the letter F on them followed
by the number 74191 PC.
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LVPt Board layout

4.3

PC Boards are inserted in the LVPL Motherboard as follows:

#7799 ECO 20404
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MVPCBoard layout

4.2

PC Boards are inserted in the MVPCMotherboard as follows:
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2200 VP-MVP

N W I, R

Cc2 -12 v.(RIS R0 ch RS wz.

§ - - D
@ -5, -ﬂZv "’5v "‘5v
1 - wr2) (VR
| c4 @
' = @90

i | QS 7
E c3

‘ — ] e797 - _<4
Wuﬂnﬂununﬂnﬂr‘wnmmmmnﬂmumrﬁn‘nn nllznanon

NOTE: THIS REGULATOR SHOULD BE PUT ON AN EXTENDER PCB.

g - - :
| — LOCATION VOLTAGE LIMITS ADJ RIPPLE
: 6797 Pin 8;  +5VRl  +4.95 vdc to +5.05 vde  R2 15 mvp-p
‘ 6797 Pin 10,  +5VR2  +4.95'vde to +5.05 vde RS 15 mvp-p

| 6797 Pin 11;  +12VR  +11.95 vdc to +12.05 vdc R26 15 mvp-p
| 6797 Pin 127 -12VR  -11.95 vdc to -12.05 vdc R15 35 mvp-p
| 6797 Pin15; -5VR  -4.95 vdc to -5.05 vdc RI0 25 mvp-p

2600 VP VOLTAGE CHECKS

1
‘ Below is a list of check points which could ‘be used for ad]ust_mg
! the VP power sugplles. . .

SUPPLY LOCATION .- - aDJ.POT

+5V Rl ~ Pin 14 any IC an top of PC 6789 . R2

+5V R2 Pin 14 of 110 on'PC 6787 - R5

+12V.R Pin 10 of RAM chip an PC 6788 " R26

-12VR Pin N connector 3 of any 1I/0 slot R15
o -5VR Pin 1 of any RAM chip on PC 6787 R10
‘ + OV Neg. side of 1150uf cap on top left

hand cormer of PC 6797

~7
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LV P TABLE 11-1 DC VOLTAGE SPECIFICATIONS

VOLTAGE LIMITS
AN 4571 # +4.95 to +5.05

A5LT daLy 452 ## +4.95 to +5.05 Conn. 33 PwNS L »r 3 R BRD.(B.-‘&.“‘[Q
+12V +11.95 to +12.05 1S, of \/o
+2U4y +21.60 to +26.40
-5V -4.95 to -5.05

Nyt ADY ~12V %#%% -11.50 to -12.50
GRwD 133 0r \{o

*  If 45V1 drops below +4.7V de, +24V will be shut off.

#¥%  45V2 is only used in the 9 I/O-slot version of the LVP-- +5V2
supplies the last 6 I/0 slots. This voltage does not have to be
correct for the 3-slot version of the LVP. .

*%%® _12V is not adjustable.

rae m b el Nl e -
PR T PP L SO S aasts oo ak b P S

e N S,

snsedrl B

=y

VOLTAGE
ADJUST
POTS.

ConR 33 AnNs 152 pee +5V2
+5Vi
+12V

-5V
+24V
NOT USED

A VOLTAGE
POWER SUPPLY SELECTION POWER SUPPLY
FASTENING SCREW SWITCH FASTENING SCREW

FIGURE 11-1 POWER SUPPLY REGULATOR ADJUSTMENT POTENTIOMETERS
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T0: ALL KEY COMPUTER PEOPLE
FROM: KEITH JONES

SUBJECT: 2200 MVP CONVERSIONS
DATE: MARCH 19, 1978

T S R R R S e P G e TR S O R G G G S R T CE W R D G S e G e e T D D D S D P D D D S D T e e e e e S o G e e & G

Conversions for the 2200 MVP are now being shipped from the home office.
There is only one minor problem, which is that they are only shipping the
appropriate memory boards.

E.C.N.s must be performed to the 6790, 6791, 6793-1, and the 6798 P.C.
boards. These changes must be done at the local service office prior to
installing the conversion at the customer's site. The E.C.N.s to the 6790 and
the 6791 have some parts that are normally not stocked at the local office
level. Therefore, if you need the parts for the conversion, order them via
the Rush Request system, UO-2, "MVP SMALL PARTS CONVERSION KIT."

In addition to the E.C.N.s, the bootstrap proms (378-2045, 2046, and 2047,
on the 6789 board), must be at revision level 1, and the MVP operating system
can be no lower than revision 1.6. Order these U0-2 if you need them.

If the need ever arises, when ordering boards for a customer down
situation, please specify, on the Telex, the memory size of the unit that you
are working with, to insure that you receive boards that have the proper
E.C.N.s installed.

If-there are any questions please feel free to contact me.

REGARDS,

KEITH JONES
EASTERN AREA TECHNICAL SPECIALIST

cc: AREA STAFF
ERIK GARTHE
ALAN DONATI

20 SOUTH AVENUE, BURLINGTON, MASSACHUSETTS 01803 « TEL. (617) 8514111 » TWX 710-343-6769 » TELEX 94-7421
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MVP CONVERSION PARTS LIST

1 - 300-1909 .0033 uf capacitor
1 - 376-0123 7427 1.C.
2 - 330-3022 2.2K ohm resistor

( WANG ) uisonsronses. e

2200 MVP BOARD LAYOUT

1/0

6793-1
6792

6791

6790

6789

6788 (CM1)
6788 (CM2)
6787 (DM1)
6787 (DM2)
P.S.
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. 210-6790 E-Rev 5

1.

~ ()] ()] o w Ny
. . . L] . .

8.
210-6791

Change C4 to .0033 uf (300-1909). C4 is located on the schematic

at coordinates I3.

Add a wire from L51 pin 7 to connector pin X3.

Add a wire from L51 pin 9 to connector pin 203.

Cut the etch between L18A pin 9 and connector pin 127.
Add a wire from L49 pin 9 to connector pin 123.

Add a wire from L49 pin 10 to L28 pin 6.

Add a wire from L49 pin 11 to L39 pin 8.

Change the E Rev level sticker from 4 to 5.

E-Rev 3

10.
11.
12.
13.
14.
15.
16.
17.

Insert a 7427 (376-0125) into location L21A. Pin 1 should be
located toward the bottom of the board. Connect pin 7 to + OV
and pin 14 to + 5V,
Cut the etch connected to L53 pin 2 at pin 2.
Add a wire from L32 pin 13'to L53 pin 2.
Add a wire from L32 pin 12 to connector pin Hp.
Add a wire from L32 pin 12 to L21A pin 12.
Jumper L21A pins 3 and 13 together.
Add a wire from L32 pin 11 to L21A pin 6.
Add a wire from L21A pin 1 to L4l pin 2.
Add a wire from L21A pin 2 to L4l pin 6.
Add a wire from L21A pin 13 to L41 pin 7.
Add a wire from L21A pin 4 to L22 pin 4.
Add a wire from L21A pin 5 to L22 pin 6.
Add a wire from L22 pin 3 to connector pin 83.
Add a wire from L22 pin 5 to connector pin 13.
Add a 2.2K resistor (330-3022) between L22 pin 3 and +5V.
Add a 2.2K resistor (330-3022) between L22 pin 5 and +5V.
Change the E Rev level sticker from 2 to 3
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( 210-6793-

1 E-Rev &\

1.

2.

3.

a.

5.
210-6798

Add a wire
Add a wire
Add a wire
Add a wire
Change the
E-Rev £3

1.

10.
11.
12.
13.
14,

Add a wire
§787 (DM2)

Add a wire
6787 (DM2)

Add a wire
Add a wire
Add a wire
Add a wire
Add a wire

Add a wire
K2.

Add a wire
Add a wire
Add a wire
Add a wire
Add a wire

Change the

from L39 pin 3 to L35 pin 10.

from L39 pin 4 to connector pin R3.

from L39 pin 5 to L35 pin 6.

from L39 pin 6 to connector pin H3.

E Rev level sticker from 0 to 1.

from 6793-H3 to 6791-82 to 6787 (DMl) - Mz to

- Mz.

from 6793-R3 to 6791-13 to 6787 (DML) - Nz to

- N2.

from 6791-Hy to 6787 (DMl)-Lp to 6787 (DM2)-Lp.

from 6790-203 to 6788 (CM1)-Np.
from 6790-X3 to 6788 (CM1)-Rz.

from 6788 (CM1)-E> to 6788 (CM2)-E2.
from 6790-125 to 6787 (DM1)-Jp to 6787 (DM2)-J2.
from 6788 (CM2)-23 to 6787 (DM1)-K2 to 6787 (DM2)-

from 6787 (DM1)-142 to 6787 (DM2)-R2.

from 6787 (DM1)-S2 to +OV.

from 6790-C2 to 6788 (CM1)-Sz.
from 6790-172 to 6788 (CM1)-162.
from 6790-167 to 6788 (CM1)-152.
E REV level from 2 to 3.
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Compatibility Problem Between Single And Three Board DPU's

A compatibility problem has been found between the single board DPU (210-78904)
and the three board DPU. Platters created on the three board DPU will give intermittent
I93 and I96 errors when read by the single board. Until the problem is resolved by R &
D, all platters to be used with the single board DPU will need to be formatted and
written by the single board DPU. With a two floppy drive system, this usually can be
easily done by formatting a new disk and copying the platter created by the three board
DPU onto it. If you have this problem, please call the District.

Single Board DPU PLL Adjustment (210-78904)

I¢ 3 TPs uss MiDpLs
While in the idle state monitor TP2 (lower test point between L1l and L12) and
adjust pot for a 500 nanosecond duty cycle. Power on and off and insure signal remains
steady.
Scope Settings: CH 1 at 2v/Div to TP2 of 78904
Trig. CH 1 Normal DC + .l msec/Div

To check out, format a platter, write the worst case test pattern on it using
the PLL program, SF key 5 for R and SF 6 for F, and verify that pattern, SF key 1 for R
and SF 2 for F, but do not adjust unless it fails. If using a two floppy unit, swap
platters between the drives and agahﬂ%&lng SF 1 and 2. Finish testing with a copy and
10-15 minutes of random R/W. Use PLL adjustment disk 732-0009A.

Three Board DPU PLL Adjustment

To do a proper adjustment of the phase lock loop a PLL adjustment disk is
needed, Part # 732-0009A, and a platter formatted on an aligned and properly adjusted
drive with a worst case test pattern on it. This will be your master disk.

1. Ground TPl of the 94 board and, while monitoring L5 pin 1 or 2, adjust the
left most pot (connectors down, component side) for 4V. If system was in use, record
previous voltage reading.

2. Load PLL adjustment program, insert master disk, select "Adjust Floppy," and
adjust center pot midway between each end where it starts to error.

3. Once centered, let run for a full screen of dots.

4, Insert a good scratch disk, select number 5, and write worst case test
pattern on floppy.

5. Select "Adjust Floppy" and again adjust center pot midway between each end
where it starts to fail. If there is not at least ome full turn between erroring points,
there is something wrong and intermittent errors will probably result. One and a half
turns or more is very good. Again get a full screen of dots without errors.

6. If 4 volts was off, the Quantum or Winchester should be formatted, then
select SF 6 and write the worst case test pattern on the fixed. No data is disturbed by
writing or verifying the worst case test pattern.

7. Select "Adjust Winchester" and center right most pot (connectors down,
component side) between each end where errors start to occur. Must get at least one full
error free turn and a full screen of dots. "Winchester," as referred to in the PLL
program, is misleading as it really should say fixed because it will also work with a
Quantum or fixed floppy.

*% If these adjustments are found off all disks created by that drive shoulf be
reformated. On every LVP and SVP installation, these adjustments should be checked or
whenever experiencing disk errors.
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2200

No Mount System Platter Message With Power On

Heat

A recent TAC Newsletter has reported a problem with no
"Mount System Platter" message with power on due to the new
Shugart Winchester Drives (only one board mounted on drive).
This could be tested by removing the I/0 cables from the
Winchester and powering on.

This problem should be correctable by a second or third
power on. R and D is working on the problem and the drive
should not be replaced unless the problem is very
persistant and requires a number of power ons to work
properly.

Related I93's and 196's

There have been frequent heat problems that have arisen
with the 210-7694/8694 DPU boards in the SVP/LVP systems.
The symptoms are:

I93 or 196 when trying to read or write to the disks,

especially the DSDD floppy drives. Ususally, leaving

off the card cage cover would resolve this problem.
There is a known fix for this. IC 'L5', which is the
pluggable chip on the 7694, 8694, is a plastic coated chip
which is heat sensitive. We now have a ceramic chip which
can withstand the heat in the card cage. The identifying
numbers on these chips are as follows:

Plastic - 745124 gy WPN 376-0273

Ceramic -~ 745124 $9 WPN 376-0273-1
If you are experiencing this problem, please notify the
District office before replacing chips or boards.
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LVP/SVP
MASTER DISK AVAILABLE FOR 3 BOARD DPU ADJUSTMENT

Release 2.5 of the Basic-2 multi-user operating system for the LVP/MVP
and the SVP with option W has been released for distribution. The
diskette part numbers are as follows: 701-2294S (SSSD) and 731-0058B
(DSDD) .

Part number 731-0058B for DSDD drives has a unique data pattern on the
innermost tracks for the phase lock loop adjustment. This data
pattern can't be reproduced in the field. This diskette should never
be formatted nor have another data pattern written to the innermost
tracks. Should this happen or the diskette become non-operational a
replacement diskette will have to be ordered.

This diskette 1s to be used as your "Master Disk"” when adjusting the
PLL on the 3 board DPU as described in the following procedure taken
from District Newsletter # 25. There is a limited quantity of these
disks in the Boston District. If needed immediately call Mike Bahia
in the Boston office, Telephone # 423-2588, or otherwise order from
Software Literature Control.



DSDD SHUGART SA850/851
JUMPER SETTINGS

A— :
’ A. Use the following assembly numbers found on the PC board of the drive
to determine the necessary jumpers for 2200 or VS. This encompasses
the latest drives.
*kkkkFor 2200 LVP/SVP**%kx | Jkdkdk*For VS-AWSkikikkd
Assembly No. 25189-2 ! 25201-2 ! 25216-0 ! 25189-2 ! 25201-2 ! 25216-0
25190-2 ! 25202-3 ! ! 25190-2 ! 25202-3 !
Jumpers (X=Installed)
850 X X X ! X X X
IW X X X ! X X X
28 X X X ! X . X X
DC X X X ! X X X
C TO HI X X X ! X X X
S2 X X X ! X X X
IT X X X ! X X X
FM X ! X
MFM X ! X
RS X X X ! X X X
M X X X ! X X X
AF * X ! * X
In position !
4F cut !
shunt at !
_positioms 2/4 2/4 2/4 ! 2/4 2/4 2/4
L *Install jumper from "F" to pin 11 on IC located at position
8D. IC at location 8D also needs pin 3 and 11 jumpered together.
B. Unique Jumpers:
Jumper TS/FS
***********For 2200 LVP/SVP*********! dhkhkkkkkiFor VS—AWSHhhkiid
FS ON! 28 Fs O BT
DS2 (R drive of any 2 disk LVP/SVP) | DS2 ON
DS1 (IF only drive or for F drive) !
Remove terminator block ! Insert terminator block
at location 5E, upuess No FIXED o 1S Fuh at location 5E.
X Remove wire frém jumper 851 to pin 1 ! Solder jumper wire from
of IC-3F ! jumper 851 to pin 1 of
! the IC-3F
K Insure etch in place between pin X€ ! The etch on the non—-componet
of IC-3E and pin 1 of IC-3F. ! side of the board between pin
! 8 of IC-3E and pin 1 of IC-3F
! must be cut.
C. Drive Configuration:
SA 850/851 configurated for LVP/SVP, the WLN is 278-4015 (60 Hz).
SA 850/851 configurated for LVP/SVP, the WLN is 279-4015-1 (50 Hz).
SA 850/851 configurated for VS-AWS, the WLN is 278-4021 (60 Hz).
fﬂ.\ SA 850/851 configurated for VS-AWS, the WLN is 278-4021-1 (50 Hz).

- D. 278-4015 and 278-4021 can be interchanged providing the proper jumpers
on table A & B get implemented.
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VS 25/45

Jumper settings for floppy

: PCB E-RgY'S :

1" 25189-2/ ! 25201-37 ! !

JUMPERS ! 25190-2 ! 25202-3 ' 25216-0 !

Y : X ! X ! X :

850 ! X : X : X :

Iw X X X :

25 ! X ! X ) X :

DC X ! X H X :

~—C to HI X ! X T X :
S2 ! X : X : X :

IT : X ! X ! X :

M : ! : X :

MFM ! ! ) X :

" RS X ! X ! X :

M : X T X : X :

AF : ol : X ! :

In position 4F! : : :
cut shunt : . : :
at position ! 1/2/4 1_1/2/4 1_1/2/4 !
FS : X : X : X :

DSI X ! X X !
Terminator at ! : : :
location 5E ! In : In H In :
Jumper from ! 4 ! :
851 to PIN1 ! Cut : Cut H Cut :
of IC 3F ! : . :

Must have short between pin 8 of IC 3E and Pin 1 of IC 3F.
X = Insert jumpers

* = Install jumper from F to pin 11 on IC located at position 8D. 1IC
at location 8D also needs pins 3 and 11 jumpered together.

The 278-4015 (2200 configured), the 278-4021 (VS-AWS configured), and
the 278-4028 (VS 25/45 configured) DSDD floppy drives are
interchangeable by correcting the jumper settings. See newsletter 18
for 2200/VS AWS jumper settings. The last item in Table B of that
newsletter should read pin 8 of IC 3E and not pin 2.
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Quantum Drive (mus“.r 8e o guass-&')

The new Quantum Disk Drive is now in the field, The drive comes in 2

models, a 16 meg and a 32 meg. The 2 cables from the Quantum should connect
to the middle 2 connectors on top of the motherboard., (red wire is pin 1)
(eexep \ CONN Z a3

MODEL PLATTERS ADDRESSING PART NUMBER
Q2020 (16 Meg) 2 310,320,330 sectors 0 to 65407 278-4024

Q2040 (32 Meg) 4 D11,D21,0r D31 sectors0 to 65407
T D12,D22, or D32 sectors 0 to 65407 278-4025

The drive is shipped with 2 locks, one on the actuator and one on the
spindle. Both locks are found on the side opposite the PC board.

Spindle Lock

Loosen 11/32 hex nut, rotate away from pulley and tighten. (do not rotate
pulley) :

Actuator Lock

Unlock by turning with a straight edge screwdrive counterclockwise as far as
it will go which is approximately 1/4 turn.

When power is turned on to the Quantum under proper operation, the heads
should raise up, lower down, raise again in 5 or 6 stepping motions, and
once again lower. This can seen by looking down through the glass between
the spindle motor and the PC board. ’

The 16 meg Quantum is addressed as any single fixed disk would be and takes
approximately 30 minutes to format. The 32 meg Quantum is addressed the
same way the first two fixed surfaces of a Phoenix would be addressed.
Using address 310 as selected by the 94 board, the 32 Meg Quantum would be

_ addressed by using D11 and D12 and each 2ddress requires 30 minutes to

Qlﬂ\?b

format. All Quantum addresses should be formatted upon installation.

DPU Boards for the Quantum

'-210-7694/210-%;94/210-8794 (next to I1/0 connectors)
3

The 210-87%4 should be used with all Quantums and must be used to access
both addresses of the 32 meg. The 210-8694 could be used for test purposes
or with the 16 meg temporarily but should be at E~REV 3. A 210-7694 might
also possibly be used but should be the equivalent of an 8694 E-REV 3. The
76 series boards are being phased out.



42

P4l

The 94 contains the device address switch. & on=310, 3 on=320, and 3 and

4=330. .
The 94 board also has the pots on it for the PLL adjustment and the new PLL 42’
adjustment diskette, 732-0009A, is needed with the Quantum,

6
-210-7696/218-8096 (middle board of DPU)
The 210-8696 with R8 proms should be used. Do not use R7 or R6 proms as
these proms have a known problem. R5 proms may work but you might not be
able to access the second address on the 32 meg. The 7696 will probably -
work the same but you should try to stay with the 86 series, ‘

The switch bank on the 96 board indentifies what disk drives are installed

and should be set as follows:
Switches . #1, #5, #7 Always On E )
#3 . Alvays Off ¥
#6 On=No Floppy,0ff=Floppy installed « K
$2, ¢4, 78 All On=No Fixed Drive
2 and 8 On=2 meg or &4 meg
Winchester '

4 and 8 On=8 meg Winchester
2 and 4 On=16 Meg Quantum
4 On=32 Meg Quantum

Q@ On = FLOPPY N Fixed

-210-7695/210-8695/2102?925 (next to 6793-1 board) “;
. 3

The 210-7925 should be used with all Quantums and is mandatory to access
both addresses on the 32 meg. Again a 210-8695 or even possibly a 7695 with
at least R2 proms at Ll and L2 should work as a temporary fix or for test
purposes. The 7925 board also corrects a possible I93 problem that may
occur with the 8695. '

In conclusion the DPU for the Quantum should consist of a 210-879%, a

210-8696 with R8 proms, and a 210-7925 although other combinations may work.
Ra . )

2200

LVP/SVP

Proms on 8696 Board

Proms on the 8696 board are now at revision R8. Revision R5 may still be
used but do not use R6 or R7. A new phase Lock Loop Diskette is needed with
the R8 proms as the older version PLL diskette, part number 732-0009, will W™

not operate properly with the Winchester. The new PLL alignment disk is
part number 732-0009A.



2200
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OPTION W

Option W allows the use of 3 terminals omn an SVP. To
utilize Option W the operating system must be MVP 2.4
or higher, a 32K control memory board is needed, and -

womeeeme ey oo e - the- proms” ont the 6789 should be R3 to"R5.° The optiom o === wom oo oo
board replaces the SVP terminal/printer controller )
board, part number 210-7789. The installation involves

" atteching 2 more RS232 connectors on the rear plate

connecting to the Option W board (P/R 210-7846) via
cabling. If the SVP does not have holes on the rear
plate for the 2 extra RS232 connectors a new mounting’
rear plate will be needed.

Option W Board - 210-7846
3 Bole Rear Mounting Plate - 270-0683

There are 3 switch banks on the Option W board, each
containing & switches.

- Switch Bank 1 (baud rate for port 2) and Switch Bank 2 (baud rate
for port 3) are set as follows:

Baud Rate SW1. sw2 ~SW3 SW4

110

- 134.5 X
150 X
200 X X
300 '
600 X
1200 X
2400
4800 X
9600 X
19.2K X X

P M

L I

Port @1 is automatically set at 19.2 K.
Sw1tch¢3 is for device address and should have zll switches off.
Bank

) W
ofT W HRMLG PRoOBLEM - 1€ Qwo&\d‘\'ﬁnows ARE 1NAcCTIVE FoR AN EXTENDED
PERAIOD (3 oS o MOME) opkTRTION TAY KAwG.
SEEcns To @'k PRLABLEM LI TH Ctnee LI t.%/l_ﬁ L\o u.q L3o, t-%» w32
¢ TEXAS \NSTWMENT BRY 'Tms'-ueN \sm_

NOT glol® Cwifs GOOY
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There are

increase in spee

Record handling problems with IBM routine.

Intermittent I94 and I98 errors.
The new proms are 378-6002-R2

and 378-4260-R2 to be installed in location L15 and Ll4

2200
The 210-7890A board should be at E-REV 4 before

installation and installed on a next call basis.
WITH 378-4260-R2

REWMOVE AND
REPLACEL14

Intermittent errors in 26th sector after formatting.

2.
3.

1.
To correct these problems nmew proms have been released and may be

while verifying and while sequentially reading and writing with

disk.

The 210-7890A is the single board controller used in SVP's with
REMOVE AND

only DSDD floppy drives, whether it be one drive or two.
several problems with the board which include:
Enhancements provided with these proms include an

ordered under a kit number 728-0012.

Néw Proms for 210-7890A Board
respectively.

REPLACE LIS

WITH 378-6002-R1.

svyp

210.7880
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CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#40807

4103
2200 SYSTEMS=-MAINFRAMES -VP/MVP/LVP/SVP

TOPIC: 2200 SYSTEM - MAINFRAMES VP/MVP/LVP/SVP

Within the last several months, there have been numerous
inquiries regarding problems with Wang supplied diskettes and
the SVP's single board Disk Processing Unit (DPU) #210-7890.

A format problem was found in Wang's duplicator for the 8"
DSDD diskette.

The symptom found is that the diskette would not VERIFY on
the 7890 controller but, works on the three board DPU.

The diskette duplicatoz' has been fixed and all disks in
stock should work on both the single and the three board DPU's.

If you have any customer's with problems with the Wang
supplied diskettes, there are two (2) ways to solve the problem.

(°) Reorder the diskettes.

(2) Copy the customer's diskette, reformat the
customer's diskette, then recopy the data back
from the copied diskette to the original.

The #2%0-7890 PCB has another problem. Using the Phase
LockLoop Adjustment Program (732-0009-A/B), the FORMAT PLATTER
(SFO) will error out with an I93 on the floppy if the diskette
has never been formatted using a three board DPU.

R&D is planning, in the future, to change the #210-7890
PROM to incorporate the formatting of the inner two tracks of

the diskette.
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‘ MEMO TO: DISTRIBUTION

FROM: SAM GAGLIANO - 2200 COMPUTER MARKETING
SUBJECT: CONFIGURING 2200 SYSTEMS

DATE: JANUARY 18, 1979

This memo is to serve as an update to my memo of October 2,
1978, regarding the need for the VP/MVP-A Extended
Configuration Chassis when configuring 2200 VP or MVP systems.
If you recall, it was initially stated that an "A" chassis was
‘mandatory if over 64k of memory and/or a Model 2280 disk system
were contained in any new configuration. Effective today, we
will modify this rule somewhat as a result of information
obtained from our Research and Development group. The
limitation still remains but is nowhere as restrictive as
before and much moré clearly defined.

We would like to introduce a new method of configuring VP
and MVP systems. This method is a positive way of determining
whether or not an "A" type chassis will be required in
configuring your systems. The procedure is based on assigning
each peripheral controller a "eonfiguration weight". In
configuring your systems simply add all of the peripheral
‘weonfiguration weights™ to arrive at a total system "weight”.
The standard VP/MVP CPU will support up to a configured weight.
of 100. 1If your total configured weight exceeds 100 a VP-A or
MVP-A Extended Chassis must be used. You can use these basic
rules to configure "T" systems also. The maximum configured
weight for a "T" system is 65. If this value is exceeded, then
a VP system must be used. 1In all cases user memory will not

. contribute any configuration weight to the overall systenmn.
This includes MVP memory to 256KB.

The following listing specifies the "configuration weight"
of most of the available 2200 peripherals.

Description Controller . Rating
CRT ..

22264 ' CRT Size 64x16 . =22C34 17
2226B CRT Size 80x24 22C33 22

Card Readers

£ 2244 "Card Reader 22C06 14

ONE INDUSTRIAL AVENUE, LOWELL, MASSACHUSETTS D1851 « TEL. (617) B514111 « TWX 710-343-6768 » TELEX 84-7421
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CONFIGURING 2200 SYSTEMS

Page 2

Keyboards

#2223
#2215/15E |
22222/22E

Description

Keyboard
Keyboard
Keyboard

Mass Storage Devices

2209
22094

£2230
2230 MXA/A-1
2230 MXB/B-1
£2240

. #2260(-2)
£2260B(-2)
2260BC(-2)
2260C(-2)
2270
22704
. 2270A-D

2280

(-2 versions require rating of

OQutput Devices

#2201
2201L
%2202

2221W :
2231W (Al11)
2251

2261w
2263-1/2
2281(P)
2272-1/2
2282

2232B

Interfaces

2207A

9-Track 800 BPI
Buffered 9-Track
1600‘BPI

Disk Drive

Disk Multiplexer
Disk Multiplexer
Diskette Drive
Disk Drive

Disk Drive

Disk Drive

Disk Drive
Diskette Drive
Diskette Drive
Diskette Drive
Disk Drive

Output Writer
Output Writer
Plotting Output
Writer

Matrix Printer
Matrix Printer
Matrix Printer
Bigh Speed Matrix
High Speed Matrix
Daisy Wheel '

Drum Plotter
Graphic CRT
Flatbed

RS232C

Controller

2250

22C03

- -

22C03
22C03
2203
22C13
22C12
22€03
22C03
22€03
22C14

single version disk)

22C01
22C02
22C01

22C02
22C02
22C02
22C02
22C02
22C02
22C02
22C02
22C01

Rating

oo -3 0o

n N
N L 20000ONON U 00 & -~ oo

oo O OO

OOV
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CONFIGURING 2200 SYSTEMS
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Description Controller Rating
Interfaces (cont.) .
2250 8 Bit Parallel -- 8
2252A BCD - 6
2254 IEEE - 7
22217/8B Async TC -- 8
2228/B Asyne, Bysnc TC -- 16
2228/C Async, Bysnc TC -- 18
2236 MXD MVP Terminal . - 18
. . Multiplexer :

Multiple Controllers

22C31 . Triple Controller- - 13
: Printer, Keyboard,
Diskette

22C11 Dual Controller - - 5
. Printer, Diskette

tdiscontinued products

This table should be used in the following way. First, make
a list of all the peripherals that the configuration will
have. Then determine if either the triple or the dual
controller can be used; if these controllers-can be used then
substitute their ratings in place of the ratings for the
individual devices (keyboard, disk, printer). Then add the _
ratings of all other devices. Please note that the 2260BC disk
drive might include a 2230 MXA (rating of 8). :

A few statements on the above listing:

Model 2236D's are not listed as they use the MXD for a
controller. ;

. We have listed certain discontinued products because of the
large number of "upgrades" we are booking. Be sure the
particular devices you are including are compatible if using
an MVP,

. Be certain to include in your configuration weight the
multiple controllers since they encompass up to three
peripherals in one 1/0 slot. 1If a triple or double
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CONFIGURING 2200 SYSTEMS
Page 4

controller is used always reflect the configuration of the
overall controller.

. On upgrade or add-on, this chart should be used to determine
if the new configuration still fits into the maximum
configuration weight.

. Printers connected to consoles do -not contribute to total
system configuration weight.

. Model 2210 consoles require CRT, keyboard and floppy disk
controllers. :

. ‘Memory size of any CPU does not carry any configured weight.

Good judgement must be used on any configurations bordering
the maximum. Ask yourself, "What are the possibilities of
an upgrade in the future?"

. Note that you must not exceed the number of I/0 slots
provided in the CPU you are working with.

One other consideration is the use of 2228B or 2228C
controllers and, on the MVP, the use of the 2236MXD. In all
cases never configure a system which contains more than a grand
total of three (3) of the above controllers in a T, VP, or MVP,
or five (5) such controllers in a VP-A or MVP-A.

Now that we've got a procedure, a few sample configurations
should illustrate how the configurating system works.

1. A§erage VP System

Component Configured Weight
<
VP-8:-CPU 0
2226B Console : 22
2270-2 Diskette Triple Controller 13
2221W Printer Triple Controller
2260C Disk T 22C13 28
Total Configured Weight 63
Total Number of I/0 Slots 3

VP-A not regdired
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CONFIGURING 2200 SYSTEMS
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2. Average MVP System

Component

MVP-8 CPU

2236MXD Terminal Multiplexer

3x2236D Console

2270A-1D Diskette Dual Controller
. 2261W Printer Dual Controller

2260BC Disk 22C13

Total Configured Wéight
Total Number of I/0 Slots

MVP-A not required

3. Large MVP System

Component

MVP-64 CPU
2236MXD
2236MXD
8x2236D
2280
2260BC
2230 MXA-1l
2228B
22094
2261W

Total Configured Weight
Total Number of I/0 Slots
Required

MVP-A is required

h, Large "T" System

Component

2200T-8 --

2226B

2270-3 " Triple Controller
2221W ' Triple Controller

Configured Weight

-
o O

Il\)
o Vo

wn
£ -t

Configured Weight

Configured Weight

0
22
13
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4, Large “"T" Systemn

Component Configured Weight
2260BC 28
2230 MXA-1 8
2200WS-4 _0
Total Configured Weight 71
Total Number I/0 Slots y

Required

A VP or MVP is recommended in this configuration.

Hopefully, this configuration scheme will serve not to confuse but
rather help you determine whether or not the proper CPU has been
selected. The near term benefit, particularly in the case of the VP
or MVP, will be quicker deliveries. Extended Configuration Chassis
for the VP/MVP-A will not begin to be deliveried for at least U-6
weeks. At that time we will begin working on a very large backlog. N
Therefore, if we can ship standard MVP's rather than MVP-A's we will
be in a better position to fill orders more rapidly.

Although we have attempted to 1ist as many popular peripheral
devices as possible, there are some minor ones including special
products not listed as of yet. For any not listed, please feel free
to contact me on those.

am Gagliéno
2200 Product Marketing

SG:pn



741-0584-A
SINGLE BORRD OUNITS oMLY

APPENDIX I
CPU/MEMORY PCB UPGRADE OQPTIONS

I.1.1 INTRODUCTION

I.1.1.1 Scope and Purpose

The scope and purpose of this manual is to provide the Wang Customer
Engineer with the information necessary to install, troubleshoot, and repair
the Wang 2200 Computer System in the field. Familiarity with the Wang 2200
product line is recommended for effective use of this manual.

The 2200 Computer System is an interactive, multi-user, multi-task,
disk-based computer system, utilizing VLSI [Very Large Scale Integrationl
technology. The 2200 Computer System supports up to 16 terminals and 16 jobs
[partitions] concurrently as well as a wide range of peripheral devices, such
as printers, plotters, disk drives, tape drives, and TC devices. Disk drive
sharing for up to 15 additional CPUs is also available as an option.

By wutilizing VLSI, the 2200 Computer System processor design is
incorporated into a single chip. This allows the 2200 CPU, control memory,
and user memory to reside on a single PC board. The two models of the 2200
Computer System offered are the 2200 MVP-128 that contains 128KB of Data
Memory and the 2200 MVP-512 which contains 512KB of Data Memory. Both
systems, however, contain 32K of Control Memory. In addition, these two
" existing 128KB or 512KB CPU PCBs may be upgraded to Enhanced CPU/Memory
configurations via upgrade kits.

I.2.1 DIAGNOSTIC ERROR MESSAGES

I1.2.1.1 AEDM Errors (Addressing Error in Data Memory)

NOTE

When memory exceeds 512KB, the address
information that is displayed for
memory ervor at boot time is invalid.

This error is displayed as:
AEDM ss.aaaa ss.bbbb xx

Where:
ss=Memory bank containing the error.
aaaa=Address of the data in error.
bbbb=Conflicting Address
xx=XOR of the "expected" and
"actually read" data.

This error indicates that writing to location "bbbb" seems to modify
location "aaaa!. The "1" bits in the "xx" field of the display indicate which
bits have been modified. The error could also occur if a chip at location
"aaaa" had a marginal failure.

Page I-1
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DATA MEMORY (6787 BOARD) DIAGNOSTIC DIAGRAM
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6788 BOARD DIAGNOSTIC INTERPRETATION EXAMPLE
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VISUAL CONTROL MEMORY SYSTEM ERROR DIAGNOSTICS

A Control Memory error is reported by an audible tone at each
terminal of the complete system installation and a display on the
CRT of Terminal #1 (the terminal at the technician's workstation).

6788 SERIES OF MEMORY CONTROL DISPLAYS (See Figure 8-2)

A Control Memory failure will cause one of the following
messages to appear at the workstation CRT:

*%%SYSTEM ERROR (MMMM XXXX)***
PRESS RESET

AECM

Addressing Error Control Memory

where MMMM = BECM - Bit Error Control Memory
PECM - Parity Error Control Memory
VECM - Verify Error Control Memory

and XXXX = Location and Nature of Error (Refer to

Diagnostic Charts in this section).

7588 SERIES OF CONTROL MEMORY DISPLAYS (See Figure 8-3)

This display is similar to that found in the 6788 series of
Control Memory Boards with the exception that the coding is changed
as printed below:

PECM 4010 - 00 - 80 - 00
4010 means either Row 1 or 2

The first set of two digits (00) signify K chips

The second set of two digits (80) signify PH chips

The third set of two digits (00 signify PL chips

Therefore the visual is broken down as follows:
4010 means Row 1 or 2

80 means a PH chip
The 80 PH chip in Row 2 is faulty.

8-4



7588 CONTROL MEMORY BOARD VISUAL DIAGNOSTICS
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DATA MEMORY (7587 BOARD) DIAGNOSTIC DIAGRAM
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TECHNICAL SERVICE BULLETIN.... . . .-
SECTION: Hardfare Techmical': . .iow. - Zeibii

NUMBER: _HWT 5081 REPLACES: DATE: 04/16/85 PAGE _1 OF _2

MATRIX ID. 4103 PRODUCT/RELEASE# 2200 MVP-128/512

TITLE: NEW 2200 MVP-128 and 2200 MVP-512 INFORMATION

PURPOSE:
Provide information to the field about the NEW 2200 MVP MODELS.

EXPLANATION:
The 2200 MVP-128/512 System will be a single board version of the existing
2200 MVP System. The new system will utilize VLSI (Very Large Scale
Integration) technology to incorporate the 2200 discrete processor design
into single chip form. This will allow the 2200 CPU, control memory and
user memory to reside on one circuit board. This single CPU/MEM board will
be incorporated into a modified version of the 2200 MVP package.
The 2200 MVP-128/512 Systems will run existing 2200 MVP software,
diagnostics and I/0 options without modification (Operating System Rev.
2.6 recommended).

There will be two versions of the CPU/MEMORY board; 32k Control-128K Data

Memory and 32k Control-512K Data Memory. The difference between these two

boards is the type of memory chip loaded in the data memory section. There
are no field replaceable components on the CPU/MEM board.

Regardless of which version of the CPU/MEM board is being used, it must be
inserted in the motherboard slot previously allotted for the REGISTER and
1/0 board (the old 210-6793 slot). This is the slot closest to the I/O
slots.

There will be two new 2200 MVP models using the new CPU/MEMORY board
they are: 2200 MVP-128 (128K data memory) and 2200 MVP-512 (512K data
memory). The difference between the NEW MVP and the OLD MVP is the
motherboard and the CPU/MEM board. The other parts are the same (power
supply,etc.).

GROUP: VS/2200/PC Hardware Support Group MAIL STOP: 0122

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




TECENICAL SERVICE BULLETIN i
- SEGTION: HardWare Technical RTINS R

NUMBER: _HWT 5081 -.  REPLACES:

DATE: 04/16/85 PAGE _2 OF _2 =

MATRIX ID. 4103 PRODUCT/RELEASE# 2200 MVP-128/512

TITLE: NEW 2200 MVP-128 and 2200 MVP-512 INFORMATION

EXPLANATION (cont'):

Note that the o0ld CPU and Memory boards will not work in the new models
and the new CPU/MEM board will not work in the old models. Part number
information for the new 2200 MVP-128 and 2200 MVP-512:

CPU/MEM board 128K version: 210-8034-1A
CPU/MEM board 512K version: 210-8034-2A
MOTHERBOARD for both versions: 210-7498-1

PowEr SoffLy

270-048¢

The troubleshooting instructions for the 2200 MVP-128/512 system are

identical to the instructions given in section 7.4 of the maintenance

manual for the 2200 MVP (729-0584-A) with the following exceptions;

1) When following the troubleshooting instructions in the maintenance
manual 729-0584-A, disregard references to the individual CPU and
Memory boards which are no longer in the system. These boards are:

210-6789
210-6790
210-6791
210-6792
210-6793
210-6788
210-7588
210-6787
210-7587

Memory Controller
Instruction Counter
Stack

ALU

Register I/0
Control Memory
Control Memory
Data Memory

Data Memory

2) Wherever instructed to replace these boards, replace the new CPU/MEMORY
board (210-8034), in it's place.

3) When a memory error has been diagnosed, do not attempt to replace the
failed memory chip. These are not field-replaceable items. Replace the

entire board.

GROUP: VS/2200/PC Hardware Support Group MAIL STOP: 0122

COMPANY CONFIDENTIAL

WANG Laboratories, Inc.



S €3 8 ¥Snupenng Drr3gel
PSR AVEAS BRI 7S > o
.‘\..\.. \\I\\lov\ \\\\ \. \gg\\\oom
S DALY SO LR, : }
. T 4 :,\_ ' *OUN[TRJ JUOYIIM A[FD01100 dn dosal
pg G : HOL1VNIDIHY O3 [0SY YI SMOT[e JOJSISOL pue A03sTsuLL) oYy buTacursy  “dn [[ad [uwoiur ue
U3 onp Usdo 301 g Lau JuuL Lsdd 94l 3Uyd S03R8 L0 [O4400) Kkl [UGk 91
OUONI DIW »Cu...u.ucm SIudNiovjaunan ol Tpaved domaxd g oy A pndudaitob anpnd goed o
JO DUty SYY jO 41sod 844 ST pEO8 oy Jo vanpteg dn domxd yuoyteto g uyg,
p | ouomasm IONVHO HOZ WOLJWAS/NOSV3Y
7 A _ M
-§7-) PR n n\./.v P\\.Pm . ‘OHON3I 'S30
‘ D s b, T
‘HOW GO3
31va STVAOUddVY
[ 4 1 vd UXId 2GS MP/T WHO ¥L°b S 8h0E-0tE
: [ T T i ¢6-0L b06E NZ MLSX  080I1-GLE :ALIIHA
I N Y — —t 2= 2ot Ne BuoR
M aovaedll  Faxkt x© CET AN NOTIJI¥Dsad # TN
5 KLD dWoD _
;,VA WUOJINOD OL
‘ N SEIOLIGS SP _=ilccmoul BUR T-LEaG-6ng Thloclhn Ll v
215521322 2 | @ [%3] svauoasn
SRlE%eRgE| 2| M | & uﬂ%@%&%ﬁ%ﬁ |
534S ININOIWNOD @%@%
"OMQA 'ASSY HOIW LY UO[3ILdOT 3B gHOE-0€E TOISYSDY MLV (1)
1dS *[Q uorjenol Je 080T-GLE A0dsTSueLl PO6ENZ (1) 932120
"OMQ 'ASSV 180 . .
TR 1Mo [0] se spivoq ardues pue sT3RuEYDS ‘burmMeIp A[QUOSSL HbURL)
'OM0 W3HOS JONVHOI 30 NOILdIYOS3d
ome kg 3YVML0S =117 3dAL ] I (! v mmﬁ%
MO 1SSV YVMLI4OS[]  3HYMOUVHA A (d
o4 / ag 31dWVS %M. €10 Y ndd ISTA
= 7 FETTe #d3d “ON 1300W
©  HHOMLHY e .
wog ON 9Ma
T y - 804 WIW Ndd ISTA 0022
SNOISIATH SIN3IWNOO0Aa NOILdIHDS3a 2/1/VE0B-60Z .o ) yvg
cg/e /g 34va 96£98-pp~1 "4X3 zzsz  SM NOINVW MOy A8 NILLIEM
G8/€1/5  3iva 96298-bb-T '1X3 : 225C SN o NOINVW MOWI' HO.VNIOIHO
133HS &

M} 40
,..;m D 0N 0D

M,




Table 6. 2200 Cathode Ray Tube Units

Lines and Total
Screen Characters Character CPU Character
Terminal . Size per Line Capacity Compat. Set
2210A | 127 16 x 64 1024 T, VP 128
2210B 12" 24x80 1920 T, VP 128
2226A 12” 16 x 64 1024 T, VP 128
2226B 12” 24x 80 1920 T, VP 128
2236D 12" 24 x 80 1920 VP, MVP 128
2236DE 12" 24 x 80 1920 VP,MVP, | 128Char.
LVP 64 Graphic

Table 7. 2200 I/O Controllers

Controller Device
Disk/

Diskette Printer Terminal TC Comments
22C02 °
22C03 °
22C11 o L Dual Contr.
22C32 ° ° ° Triple Contr.
2236MXD ° 1-4 2236DE

terminals

2211M ° Multiplex
2230MXA-1 ° Multiplex
2230MXB-1 . Multiplex
2227B A
Option 62 °
2228B °
Option 62B °
2228C | .

THO-35
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- . 2200
LVP /¥VP

s BANG UP PROBLEM WITE MDXD COKTROLLER
. ) F—m.
A legitimete solution has been found for terminals -
hanging up using the MOXD board with 210-7581
~ daughterboard and R7 proms. Previously the solution .o
e me omem . W85 1O _eirher dovngrade the proms_oI..the daughfers. ...l eee s e
board if both weren't needed for 2200 Word o
Processing. :

; ‘ The fix involves- installing -two cepacitors on the '210-759]1 PCA (see

picture)
1 Add & 390 pf capacitor (WLI 300-1390) between
© Lé-pin 13 and plus/minus O volts. (use L6 pin 7 for
e/~ 0V)
. _ /2 Aéd & 35uf cepacitor (WLI 300-3009), pegative side

to Q2 - pin 2 (-5V output) znd positive side to
plus/minus OV. (use Q2 pin 1 for +/- OV).

]? Another 2id in elimipsting intermittent hangups mey be to insert

: e%% the MUX D Bozrd ipto the first I/0 slot closest to 210-6793 SE—
L bozré of the CPD section. After imsertion, adjust 12 volts et
L , the last 1/0 slot to epproximstely 12.1 wolts. 12 volts can

' be adjusted &t commector 3, bottom comnmector, of I/0 slot, pin
15. (bottom pin). Ground reference is pin 13 (3ré from bottom).




2200

MVP/LVP

2236MXE CONTROLLER 212- 3022

The 2236MXE Terminal Controller has recently hit the field and will
support 2236D, DE, DW and 2336DW terminals. The controller has its own
48K of RAM to allow it to perform several functions previously performed

. by the CPU. Some of the enhancements provided with this controller are:

1. "Time of Day" clock circuitry (optional battery back-up).

2, Baud Rate for each port switch and software selectable.

3. 8K prom provides bootstrap functions, power up diagnostics, and

remote diagnostics.

4, Ability to set any terminal as Primary User.
With initial power on, the power on diagnostics will be rum, which takes
about 6 seconds and checks the majority of the MXE hardware.. While this
is taking place an LED at the top of the external edge is lit and if
there are no problems the LED will go out after the 6 seconds.
To use the MXE board however, MVP 2.4 operating system.is necessary as
otherwise when RUN is keyed from the LOAD MVP/LOAD diagnostic menu the
system will just hang up. Thanks to Tim Coughlin of the Providence
office for his help with this information.

Switch settings
. Switch Bank 1
FofMXE 1 2 3 4
First off off off off
Second on off off off
Third off on (off off)
(not used)

Foorrn ow o O0fF  off

—over-



. d 136 MXE |
HARDWARE SWITCH SETTINGS

BAUD SWITCH 3 SWITCH 2
RATE PORT 1 PORT 2 PORT 3 PORT 4
abnate | 1 |2 |3 (4| 5|6 |78 |1] 2|3 |4a|5]6]|7]0¢6
110 °| OFF | OFF | OFF | OFF| OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
134.5 '|.ON |OFF| OFF |OFF| ON | OFF|OFF | OFF | ON | OFF | OFF |OFF| ON | OFF | OFF | OFF
150 *|OFF | ON | OFF | OFF| OFF| ON |OFF | OFF | OFF | ON. | OFF | OFF | OFF | ON | OFF | OFF
200 ’|-ON | ON | OFF| OFF| ON | ON |OFF'|OFF | ON | ON | OFF | OFF| ON | ON | OFF | OFF
300 | OFF|OFF| DN [OFF| OFF|OFF| ON | OFF| OFF| OFF| ON | OFF| OFF | OFF| ON | OFF
600 °| ON |OFF| ON |OFF| ON |OFF| ON | OFF| ON | OFF| ON [ OFF| ON | OFF| ON | OFF
1200 ‘|oFF | oN | oN | OFF| OoFF| oN | oN| OFF| oFF| ON | ON | OFF| OFF| ON | ON | OFF
UNDEFINED | ON | ON | ON [OFF| ON | ON | ON| OFF| ON | ON| ON |OFF| ON| ON| ON | OFF
2400 *|oFF|oFF|oFr| on | oFF|oFF|oFF| on | OFF| OFF| OFF| ON | OFF| OFF| OFF| ON
UNDEFINED| ON | OFF| OFF | ON | ON | OFF| OFF| ON | ON | OFF| OFF| OoN| ON | OFF| OFF| ON
4000 °| OFF| ON [OFF| ON | OFF| ON | OFF| ON | OFF| ON | OFF| ON|OFF| ON | OFF| ON
UNDEFINED | ON | ON | OFF| ON | ON | ON [ OFF| ON | ON | ON [ OFF| ON| ON | ON| OFF| ON
0600 ¢|OFF |OFF| oN | on | oFF| OFF| oN| oN | OFF| oFF| ON | ON | OFF|OFF| ON| ON
19,200 °| ON |OFF|'ON | ON| ON | OFF| ON| ON| ON| OFF| ON| ON| ON | OFF| ON | ON
L ML M| L ML M
S s | s s | s s | s S
D D | D D | D D | D D -
BINARY - 1 2 | 4 | s |1 2]a4 s [1 | 24|81 |2]a4]6es

BAUD RATE SWITCIl SETTINCS
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WANG LAROTE
90.05.00 PROBLEM TRACKI
CUSTOMER ACCOU
(HSSUCTION CRITERIA
PTR NUMBER - START: C20000%872
PRIJDRITY: ALL
PROBLEM TYPE: INFO
RDB - ASSIGN RDB: 8760
HW/SW INDICATOR: ALL
STATUS TYPE: c
STATUS CODE: ALL
PROBLEM NUMBER: (200008926 cusT
PRIJRITY P3 cusy
PROBLEM TYPE: INFO CUST
PRODUCT PROB NO: NOT LINKED CUST
cuUsT
CUST
CUST
SYSTEM MODEL NO: 2200F CUST
GEN SYST MODEL: 2200 CusT
J. S. VERSION: CUST
HW MODEL NUMBER: CS-10- cysT
5S4 MODEL NU#BER: RDE A
Sabemll TR STON : PERSO
v. +NUMBER: ORTG
PART NUM REV: ORIG
CALL TRKG DATZ: 00/00/00 ETHO
CALL TRKG ND: RES D
ORG ACT/SYM/ACN: DATF
STATUS DATE: 06/30/89 DATF
STATUS CODE: H C 643 WKDYS
STATUS ABRREV:  RP SU FAIL TOT W
PROBLEM SUMMARY :BAHIA WICHAZL T D3T%:
OPER: MARI X65355 SCE EE: 11915 OFFI
Can he get 16 terminals on the CS.
ASSIGNED: BAHIM UICHAEL E DATE:

IF PUTS A 4TH MXE IN CPU MOST TIMES CANNOT GET MOUNT SY¥YS
& STILL
SW 162 ON QN U4 EK SW.

ATORIZES I NC. PAGE: 8

NG AND REPORTING 06 JUL 1989

NT DETAIL HEPORT 09:23:46

END: C200009999

CUST RDB: ALL ORIG RDB: ALL

NAME: PRITCHARD & JERDEN INC

NUMBER: §0 00000438564

CONTACT: ROBERT WILLTAMS - SCE ONSIT

CONT PHOKE:
ADDRESS 1:

ADDRESS 2:
ADDRESS 3:
CITY:
ST/PROV:
41P:

COUNTRY:

SSIGRED:

N ASSICGNED:

NAWE:
PHONE

RKED:
EPLOYED:
ENTER PTR:
TO R&D:

IN RED:
KDYS OPuN:

06/30/86

C&: L04-392-~

06/30/89

d0RK. CE SHOULD VERIFY V*S ON ¥MBreD TF'S & IF 0K
PS. VERIFIED SW SETTING FOR U4TH MXE,

ASSIGNED: RAMSDELL HMARI-ANNA DATR: 06/30/89
RESOLUTION TEXT :BAHIA HICHRELVE DATE: 06/30/8¢9
HC 6u43. REPLACED PS & TESTED OK. CLOSEL CRLL /CBH
=

e

-u54-238-9090
2250 N DRUID HILLS RD NE ST22

ATLANTA
Gi

30329-0000

8760
3AHIA MICHAEL E
BAHRIA HMICHALEL &

N

06/30/89

TIME: 10
53367 DEVIC

TIME: 11:28
PLATTER. SHOULD
FAILING TRY ANOTHER

(15MIN) MIKEBR

TIME: 10:22
TI¥E: 11:39
. (5HIN) MIKER




VS OFFICE Electronic Mail Thursday 04/19/90 11:46 am Page: 1

To: Mike Bahia MS0126/LOWELL
From: Customer Service/Spokane

Subject: (CS386 Date: 04/18/90
A—

Distribution:

Not Requested

Mike I called you this AM on 2236DEs not working on the MXE that I brought over
from a MVP. The problem was the switch on the 210-7592 PCB. With switch 3 on o
nly the 2236DE will run at 19200bps and NO parity. With switch 1 and 3 on it ru
ns at 19200bps and odd parity. The no parity was the problem. They work fine no
w on the 386. It still does not explain why the terminals worked on the MXE in

the MVP!? Thanks for your help. Lee Sorenson Spokane,Wa.



2200

2336DW ERGO TERMINAL .
PART NUMBERS AND SWITCH SETTINGS

T " . The new Ergo Workstation is out in the field and is basically the same
s as a 2236DW with the added Ergo features of tilting screen and
detachable keyboard. Local terminzls on MVP/LVP may be a maximum of
2000' while on VP/SVP maximum local distance is 50'. The controller
. board for these terminals must have it's proms up to current standards
! . to support these terminals. .
. '1l. MUX D daughterboard - 210-7591A R7 proms 378-2140/41/42/43 |
2. Triple controller daughterboard - 210-7516A Rl proms 378-4092/93
3. Triple controller daughterboard - 210-7816A Rl proms 378-2591/2449/50/51
4. SVP controller board - 210-7785A4 Rl proms 378-4092/93

Parts List 270-0163
- Terminal Control Board ZEair®h_(should have following proms =~
© 378-5080R1, 378-6013RA7 and 378-6014Rf) 210-0811 €on DE (chancs 60WURS <, 6o798S)
- Standard Reyboard 725-2637 V2%-26'\R eor DB '
- Expanded Keyboard 725-2652 (indentified by uppercase
characters on numeric keypad) :
- 12" Monitor Board 210-7456
- 12" Tilting CRT Assembly 270-0633
- Power Supply 270-0734
KEVYBOARD CAROGLS 23012

The first Ergo teminals released on the 2200 product line were actually
repackaged 2236DE/DW's using the same 7592 board. The model number on
« this unit should be 2886. There seems to have been some mislabeling
" with model numbers with some 2336DW's being labeled 2886.

Switch Settings

Use odd parity, 8 data bits

SWITCH
: BAUD
RATE
3 4 5
DOWN DOWN .| DOWN 300

ewavy] Down Sepoun 800

powN | up DOWN 1200
Wm up DR coun 2400
bRvoun| DOWN | mowRue 4800
up powN | up 8600777 "
l 5
W;oown| UP TOvR 19.200
SPEAKER
POT
H up DOWN up DOWN
& <
EVEN | opD BDATA | 7DATA
PARITY | PARITY 'BITS BITS

V Rrscee = RS2 Pw 16 SV pn \§ w2V 5] ToOV

i e e
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..,}; ' Switen €T AT HUR00 - Jume. |
( WANG) LABORATORIES, INC. e ETwBGN L\ 8 . L \ q -FR om ﬂ M

( n QOIST1R DE . Fon UROO fron A -C

Y2005 2R D .
T25-208 DE o zzaen_E':B.Auri RATE SWITCHES L4 u&]

7&5 2637 DW .
, SWITCH NUMBER - fe
’ - .5 4 3 2 1 - PARITY DATA BIT BAUD RATE .
¢
JOFF OFF ON  OFF OFF = NONE 8 19.2K
XOFF " )FF  ON  OFF ON 00D 8 19.2K
OFF (FF ON ON  OFF EVEN 7 19.2K
OFF - OFF ON ON ON - . 0DD 7 19.2K
| OFF ON  OFF OFF OFF NONE 8 9600
‘ XOFF ON  OFF OFF ON 00D 8 9600
i OFF* ON OFF ON OFF ~ EVEN 7 9600
OFF ON OFF ON ON . 0DD 7 9600
t . - OFF "ON ON OFF OFF NONE 8 4800 .
| WOFF ON ON OFF ON . 00D 8 4800
i OFF ON . ON ON OFF ™ EVEN 7 4800 * (——n
| P OFF ON ON - ON ON --- ODD-. - 7 . 4800
R ON OFF OFF OFF OFF NONE 8 2400
© . MON  OFF - OFF OFF ON 00D 8 2400
| . " ON OFF OFF ON OFF . EVEN . 7 2400
‘ ON OFF OFF ON ON - 0DD - 7 2400
P ON .OFF ON OFF OFF . - NONE 8 1200 .
: XON -OFF ON OFF ON i . 0ODD 8 1200
ON - OFF ON ON OFF ~ EVEN 7 1200 -
ON OFF ©ON ON ON - - - 0ODD 7 o 1200
ON ON OFF OFF OFF NONE 8 600
XON ON OFF OFF ON - 0DD. 8 600
ON ON OFF ON  OFF EVEN 7 600
| ON ON OFF ON  ON 0DD 7 600
I
| ON ON ON OFF OFF " NONE 8 300
1 XON ON ON OFF ON . 0DD 8 300
‘- ON .ON ON ON OFF  EVEN 7 300
| ON "ON ON ON ON 0DD 7 300

Tae & LoOfBRAde Mnouex CONNECTORS FiBo\s -
THo BRT SWK.

!Q. Voo 45 s Pt RG6
l N AN IC -V R ™

CReD st Bowom o Lept-oosT |6 Cap of 4 meETac
NMHAVENUE.BUNJNGTON MASSAC"!JSErTsmm TEL(617)'851-411‘I o TWX 710-343-6769 » TELEXMJM\




{030

' 125-2524 %
: .- |
! BAUD RATE 7292-1 E-REV3
. SWITCH
12 3 4 5

1 192K WA |
: 9600 ON ON ON OFF ON

4800  ON ON ON OFF OFF

2400 ON ON . ON ON ON
i 1200 ON ON OFF ON OFF

. 600 ON ON OFF OFF ON
300 ON ON OFF OFF OFF
- 223LbE

22360 !
"RoARDS  2ne-T729L- 1 210 - 158

TSA2-1R  on DB
210 - T592R ¢ DE

o =X
77 P> 3w
| 220 X X '
‘\(:DO A X
Waoo X/ KX
YRS\ Ee) X X
1290 X X X
LD P X %
, 30D x 7 X X x

210-1061-0 or 1'S6-o

SWITCH
1 2 3
ON ON ON
ON ON ON

OFF

N/A

ON QN OFF
ON ON OFF
ON ON OFF
ON OFF OFF
KEYBOARD

SWITCH SETTINGS FOR THE 2236D TERMINALS

. 7292-1 E-REV 4

4

OFF

ON
OFF
OFF
OFF

OFF
on

OFF
ON

OFF
OFF

T25- 2631 tok DW
125-261Q For DE

PiFfFERENCE BETWEE N
210-T592R «

DE

QY NFC & B wes

Lo  Prom

44

'R
DW

3067
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7 ) 6 i 5 t 4 o | 3 | 2 l !
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ry
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W. L. PART #O.

% LENGCTH |SLEEVE MARKER

R2022236 =25

285°  22°lcoc-223¢6-25

120-223¢ =30

so’ I3 mﬁ\? 2236-50

120=-223¢~/

100’ £ 3”|60é-223¢~ 4

120—-22%¢ - 2

200" * 3"|¢coc-2236-2

120~ 2236 =3

goo’ r 3”%|s06-2236~ 3

nOoTE !~
I, ASSEMBLE ITEM |1 TO ITEM | SEFORE WIRING

2. WARODWARE SUPPLIED WiITH ITEM ¢

3. USL SLEENIWE [TEM G OVER DRAIN WIKE
+. SOLDER DRAIN WIRE TO |7EM S

&, USE SLECUING |TEM ) OVER I BLACK WIRES

(7) sce wore &

120~ 2236 = ¢ |r00”’ t 3”|G0s-2236- 2 Co APPLY HEATSHRINK /MARKER APPROX WHERE
120-223¢ = & |500” £ 77 |s06-2236~ % Skown (2 per CABLE)
USURLY Cb Gumes 120~ 2236 ~ 6 |6oo® £/ |;06-2236-6 70 ITEM 12 NOT SHOWA.
120-22%¢ - 7 |7007 f 77 |s06-2236— 7 B.ITEM |2 APPLIED AFTER INSPECTION
mux \ TERMINAL 720 —223¢= 8 |Boo’ * 7' |i06-2236-2 @.CUT OFF DANIN WIRE ON TERMINAL END
- - ’ * ’ ’ - Lm
3 RD. 7WisTED PAIR _Rep rol, 120- 2236 - 9 |900 -\\ 506-2236- 2 .\..va.tk WIRE
« 120- 223¢C-10|t000”’ 237 | v6-223¢C=-10
BLAk
7P ; sre] R.P : At e
2 XS\EME\ PAIR Nnk‘ 2 N:JTO O£D)' U{M.. Tolmn CAGLS r_l _m
. ", ”
S o7 e tov], m _uI\ 1 X _ / |-_
5 (4
NM\ W 5 ﬂxsnﬂhe FAIR__OlA - %Q pErare ‘4 ” |
5 €7 [ L7 A23.0 PP
o (22X AP coi—oooy iz |2 | Bessie_sac T T T T [SATAS T T
WEAISHIINA _MARKER B B i
TS| o 3s50- /02 | |21 ®)3 soswis e ). - an lii.l
C 15— 1343 1o | ¢ CABLE LASLE meXx.
/5 = 133 % 9 1/ CAme LAsLE | rermivac
_.ﬂ L] o = 0. 08 | £ ALl SetPER 62437 Aciey
2 i z w7 lg ¥
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420~ OO 7/ ! YR | cALir swisccke I rwisrEs PAIR ]
oawv: s %E WANG PART NO 1em | orv. | NAME MATERIAL DESCRIPTION
.o‘. =& .4 Cuo | rmst useoom | assy useo one BY OATE | ArPROVED 8Y_ | DATE
o [ LARORATORES, WNC. 14
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s e
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WANG 2200 System

Terminal cable yielding "LOCAL" terminal status
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WANG 2200 System

-minal cable yielding "REMOTE" terminal status
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PRODUCT LINE EVOLUTION

ﬂ}_‘\ Table 1. History of 2200 Storage Devices
Price
Date (Approximate) CPUs
Date Withdrawn mof Compatible
Device Introduced | (A = Available) Jan. 1980 Capacity With Comments
2217 Single With the ‘A’ 12/717 $1,200 75 ft tape = ARCST Avzilable in combination
Drive Tape 1972 39KB with CRT; Model 2216/
Cassette 150 ft tape = 2217.
: 18KB

2218 (Two Shortly 8/77 $2,300 Double that ABCST
Cassette After of 2217
Drives) 2217
2230 Fixed- 1/13 3/711 $9,500 1.5MB B.CT
Removable $11,600 2.5MB VP
Disk Drive $13,500 5.0MB (Not S)
2240 Series
Memosex
Floppy Drives:

2240-1 11/73 10/7% $6,000 0.26MB BC.T Capacity of 22401 dual

Dual Drives drives is only 0,25 MB.

Made ohsolete by
introduction of 2242

in 3/74.
2240-2 11/73 10/756 $7,000 0.5MB BCT
Dual Drives
i 2242 3/74 10/75 $4,000 0.25MB BCT
Nacamai Single Drive
2243 2/74 10/76 $8,000 0.75MB BCT
38 Drives
2260 Series 10/74 Qriginally offered in 10
Fixed- Meg only (support at
Removable Disk lower total storage pro-
Drives: vided by 2230 series).
2260C-% A $7,200 2.5MB TVPMVP
2260C% A $9,200 5.0MB TVPMVP | 2260BC can be multi-
2260C A $11,200 10MB T.VPMVP | plexed - same storage in-
2260C-2 A $18,400 20MB T,VPMVP | crements at add"l cost of
. $800 per drive.
2260C-2 is two drives
daisy-chained together.
2208 Tape 2/15 A $10,400 Variable CTVP
Drive
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PRODUCT LINE EVOLUTION

Table 1. History of 2200 Storage Devices (Cont.)
Price
Date {Approximate) CPUs
Date Withdrawn as of Compatible
Dovice Introduced | (A = Availsble) Jan, 1980 Capacity With Commenta
2270 Series
Floppy Disk-
eotte Drives:
22701 4176 A $3,200 0.25MB TVP Improved reliability,
2270-2 476 A $4,700 0.5MB T.VP lower cost than 2240
2270-3 4/75 A $6,200 0.75MB T.VP series.
2270A4 8/117 A $3,600 0.256MB T,VPMVP | Buffered, compatible
2270A-2 3111 A $5,100 0.5MB T,VPMVP w/MVP, can read IBM
2270A-3 3117 A $6,600 0.75MB TVPMVP | 3740 type diskettes,
2209A Tape 8/77 A $15,000 Variable T,VPMVP
Drive
2280 Series 10/18 2280N series is avail-
Fixed-Remove- able for customers
able Disk already owning a 2280 —
Drives: used to daisy chain.
2280-1 A $19,000 26.8MB VPMVP
2280-2 A $20,000 53.6MB VPMVP
2280-3 A $21,000 80.4MB VPMVP

f voritie il

TEV-11



HARDWARE OVERVIEW

Table 3. Disk Storage

Sectors
Multi- Access per
Device Medium plexing Time Storage CPU Track

Mini. Mini No 533ms 89.6KB/ T, VP 10
diskette floppy drive
2270 Diskette No 363ms 262KB T, VP 16
Diskette 524KB

786KB
2270A Diskette No 363ms 315.9KB* T, VP 16

631KB MVP, LVP

946KB
2260C Disk- No 40ms 2.5MB T, VP 24
(Fixed- Cartridge 10MB MVP, LVP
Removable) 5MB

20MB
2260BC Disk- Yes 40ms 2.5MB T, VP 24
(Fixed- Cartridge 10MB MVP, LVP
Removable) 5MB

20MB
2280 Disk- Yes 30ms 26.8MB VP, MVP 64
(Fixed- Cartridge 53.6MB LVP
Removable) 80.8MB

2200 TAPES AND DISKS

Wang offers two nine-track, reel-to-reel magnetic tape drives
for the 2200 computer: the 2209 and 2209A. Both are used
primarily for remote storage, backup, or interfacing other
computer systems to a 2200. The central features for these
tape drives are presented in Table 2.

Table 2. 2200 Tape Storage Devices

Drive Density Medium CPU Transfer Storage
2209 800 bytes 2400’ T, VP 10KB per 17MB
per inch 1/2" reels second
2209A 1600 bytes 2400’ T, VP, 120KB per 35MB
per inch 1/2” reels MVP, LVP second




DISK HARDWARE

Table 3. Salient Features of 2200 Disk Drives
Move/Copy
Min/Max | Tracks Per | Sectors Per | Rotation | Access |Latency |Read/Write | Time for Multi-
Model | Storage | Surface Surface Speed Time Time Time One Platter | plexed
2270A | 315KB
to 7 1,231 360rpm | 363 ms |84 ms 21.8ms 2 min No
946KB
2260 Z.M 2260BC
to 816 19,584 2400rpm | 40ms |125ms | 20 ms 10 min Yes
20MB 2260C
No
2280 | 26.8MB
to 822 52,608 3600rpm | 30ms | 8.3 ms 9.3 ms 3 min Yes
80.4MB"
Table 4. Platter Parameters For Models 2260
-and 2270 Disk Drives
2260C 2270-1 2270-2 2270-3
Parameter 2260BC 2270A-1 2270A-2 2270A-3
F Fixed ) Drive 1
Platter Drive 1 Drive 1 and 3
R Removable
Platter Not Used Drive 2 Drive 2
Table 5. Platter Specification and Device
Addresses For 2280 Models
Model Platter or Recording Surface Device Address
2280-1 Removable D10 (or B10)
Fixed D11 (or 310)
2280-2 Removable D10 (or B10)
#1 Fixed D11 (or 310)
#2 Fixed D12
#3 Fixed D13
2280-3 Removable D10 (or B10)
#1 Fixed D11 (or 310)
#2 Fixed D12
#3 Fixed D13
#4 Fixed D14
#5 Fixed D15 -23




|
|
|

Device
2210

54.5M & .-¢ Fixed/

81.6M ;- I,’Removablei

S
B
N~
DISK STORAGE
—
MPX Media Storage CPU '
Mini- Upto(2) T,VP
89.6KB .
Drives
‘No. Diskette Upto(3) T,VP
256KB i
Drives ‘
No Diskette Upto(3) T, VP, MVP]
256KB (IBM Com) g
Drives 4
No Disk-Cart 2.5M,5M T, VP, MVE
' 10M, 20M Fixed/
Removable
Yes Disk-Cart 2.5M,5M T, VP,
. 10M, 20M MVP,
Fixed/ |
Removablefé
No Disk Pack 27.2M2(.% VP, MVP |
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 » TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

To: Earl Emerick
cc.B. Patterson, M. Blomme, P. Congo, R. Kirk

From: Jerry Sevigny
Date: 22 September 1983
Subject: VERIFY Function

Wang Laboratories has recently been put into an embarassing situation with a
very large account (Northwest Mutual Life) due in part to unsubstantiated
claims by some members of the Customer Engineering organization.

Carson Clark claims to have heard during a trainning course that the 2200
verifies the data of -every sector, however, only every fourth header is
checked. This fact has been further spread to other members of the CE staff.
Perhaps the misunderstanding surrounding every fourth sector comes about
because of the "staggered sectoring” of the 2270 style disk unit (there are 3
sectors physically positioned between any two consecutive sectors ie. sectors
0 and 1 and so forth).

Therefore, I am compiling this memo to inform you of R&D's understanding and
ask that this information be distributed throughout the CE organization.
Should any of the CE people be able to demonstrate that our understanding is
wrong, please arrange for them to demonstrate this so that the necessary
action can take place.

The procedure is slightly different for the 'DO' style DPU (2280, LVP, SVP,
2275) and the non 'DO' style (2270A):

2270A Style Disk

A CRC check is made on both the header and the data for EVERY sector. In
addition, since the data for each sector is transmitted to the 2200 CPU an LRC
check is also made.

2280, LVP, SVP and 2275 DPU

A CRC check is made on both the header and the data for EVERY sector.
However, since this style disk performs an internal (to the DPU) verify, no
LRC check is made.

In particular, in the SVP DPU the VERIFY function is a function the a chip and
not a software function.

Northwest Mutual Life.

In the case of NML, a check should be made to determine if their DPUs have all
the current ECOs as there was an ECO made which might account for their I93s
on the Quantum which are not trapped by the VERIFY operation. The ECO
involved changes to the Min and MAX counts used for timings.
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2275MUX
2275MUXE
!f T T 2280
CPU
22C80 [ L l 2280N
22C80 2275MUXE
CPU
2275MUX.
[ | N ] * ]
22C80
22C80
cPU
- 12 e
22080 22C80 2275
2280 22080
CPU CPU
22C80 22C80 22C80
22C80 55C80 | 55C80)
CPU CPU CPU

Figure 3. Multiplexing Eight CPUs with Two Disk Units




Switch Settings (cont)

»

Each expander board has an address switch that determines which of the

three board addresses it will respond to.

No two expander boards may

have the same address; set switches accordingly.

2\0-2825

bada| -

= SWITCH POSITION




installation

Installation of the multiplexer board and expansion board(s) comprise
the ensuring of address switch settings, and the completion of
(multiplexer) system hookup. Both the multiplexer and expansion

boards plug into the Micro VP system bus in the same manner as any
other option boards. '

Switch Settings

In accordance with System requirements, set multiplexer board address
as shown. '

210- 8324

310

JEEAAT ) (REERREO

zz = SWITCH POSITION

ADDRESS




BT Y S

System Mookup

For cabling connections to associated CPUs and disk drive, refer to
respective appropriate installation fnstructions.

1. Insert multiplexer board into
available CPU option slot.

2. Connect cable from disk drive

to connector marked
DISK DRIVE.

3. Connect cable(s) from associ- Py
ated CPU(s) to available “Fpm
connectors.
{

2.275Mmux

10



PREREQUISITES FOR 2275 MUK/MUE OPERATION

/Q\
FOR USE WITH THE 2280 (PHOENIX)
ECO FOR THE 2280 DPU:
ON THE 210-7421 PCB: E-REV 3 CURREOTLY
ADD WIRE
FROM 10
129-4 L12-3
129-5 L3-6
129- 14-12
CUT ETCH
FROM 10
~ L12-3 L4-12
FOR USE WITH THE 2275:
THE 210-8396 PCB MUST BE AT EREV 5 (ECO # 42907 IMPLIMENTED).
THE PROM MUST BE A REV 4.
6'8 klm“"—" Chern &, m\ﬁnm JGSG QLQ”'?’ g\/ Ly r)\DJ. To gn FRotA ?‘OL
(71\0 Ba-\‘ \Nsumme/ \/Rmowem ﬁee g"lc-'i"; I IST Acedr ﬂ)o CRAQMNGE,
L,\Z‘:‘; H\. F(\BYLR/ mR§RVlLL_§ Jeﬂ- %mw\ \—\Améw(, On VRGN PLATTERS TfL‘fc:\)(,Ta;
Folkmav
k F;x w LTS MUR Bewe B!z.n <o L
\ f"\ Q\é \ k]
"\\ g REMM-B WILE  Flom LS3 e U ¢ REWNNSCr SHedn=tesT AT _oraefic
.\ This RETES L53 e \ qo LW 4,4 \O.
\ Eb—TBF TovkE-,
\\ Cov L34 4., ¢

\ ——

\ \‘5 QETED Py € OF L3‘-\-“ TN R e L34
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TRCHNICAL SERVICE BULLETIN

£ SECTION: HardWare Technical
- NUMBER: _HWT 7093 REPLACES: DATE: 05/05/87 PAGE _1 OF _2
MATRIX ID. 4202 PRODQCT/RELEASE# 2275MUX AND 2275MUXE

TITLE: 2275MUX/MUXE NEW PRODUCT INFORMATION

P
s
4

PURPOSE: .
To inform the field of the 2275MUX and 2275MUXE.

EXPLANATION: -
The 2275 Multiplexer (2275MUX) is a 2200 option board that will allow up V. o

to four 2200 MVP-type, MicroVP, or CS CPUs to share a single disk system.
The 2275MUX provides the disk interface for the CPU in which it residess
Three additional CPUs may be connected to ports on the 2275MUX through a
22C80 board in each satellite CPU.

The 2275 Multiplexer Extender (2275MUXE) may be used with the 2275MUX to
allow four more CPU's to share a disk system. Up to three 2275MUXEs may
be used with a 2275MUX creating a maximum configuration ,of sixteen CPUs
sharing a disk system. The 2275MUXE is placed in the CPU} with the 2275MUX
and is connected to the 2275MUX by a ribbon cable.

SOFTWARE:
The 2275MUX/MUXE is supported by the current release of the Operating
System (Rev. 2.7).

DIAGNOSTICS:
The 2275MUX/MUXE is supported by Revision 64A5 of the Mult Disk
Exerciser. This diagnostic is part of Diagnostics Package 195-2956-0

PART NUMBER INFORMATION:

2275MUX 210-8824
2275MUXE 210-8825
Interconnect Cable (MUX to MUXE(s) 220-3588
~ GROUP: VS New Products Hardware MAIL STOP: 001-220

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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1ATRIX ID. 4202 - PRODUCT/RELEASE# ZZZSMUX AND 2275MUXE

"ITLE: 2275MUX/MUXE NEW PRODUCT’ INFORI’!'ATION ’

XPLANATION (cont'): . . =" "
SWITCH SETTINGS; e T 4
2275MUX swf T T T e o

. A . L8 l’ ;‘A ‘L,:: N ) X

¢« ADDRESS 310 Ammasé 320° - 'ﬁ&:mnss*aso
¢ SW. #l = OFF . SW. #1 = OFF - " .8W,: #1 = OFF,
| ' = - #2 TR ST
'. #3 ‘:,‘a#3 = OFF; -
‘L #a 1;,5.‘ , 6?
| v #ts :
LB #6 6
‘ S St #r =
\ S #8 = OFF .-~ RS -

1}
n-

n
M

o n 1'#-3\
A ]
{#3”

.

It

n.n

| Z2275MUXE swl: .. E

EXTENDER #1 oM EXTENPER'#S

SWi#l.=0N 7 .SWi#li=OFF ;.

' #2 = OFF G 2

| : #3 = OFF 3
; ' #s = OFF - #a =

il
(1 ]

| DOCUMENTATION:
: PUB

o o _m@.

s ‘._'«.
. s
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ONE lNDUSTRIAI:AVENUE. LOWELL, MA 01851 o TEL: 817/459-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN
SECTION: Hard¥are Technical

NUMBER: _HWT 7179 REPLACES: DATE: 09/08/87 PAGE _1 OF _1

MATRIX ID. 4202 PRODUCT/RELEASE# 2275MUX and 2275MUXE

TITLE: CABLING RESTRICTIONS

PURPOSE: p
To inform the field of the maximum supported distances between the disk
unit and CPUs multiplexed to it, and to alert the field of previously -
released documentation incorrectly listing cable lengths that exceed Y
supportable distances. '
EXPLANATION: y )
The sales brochure titled 'Model 2275MUX Multiplexer and Model 227SMUXE
Extender', part number 715-0910, dated 11/86 is in error. It incorrectly
P lists under 'SPECIFICATIONS' extension cables of 200, 500, 750, and 1000
feet (76, 153, 228, and 305 meters). The maximum supported distance
between the master CPU (directly conmnects to the disk) and up to 15 other
- CPUs multiplexing to the disk via the 2275MUX or the 2275MUXE is 100 feet
(30.5 meters). Maximum supported distance between the 227S5MUX (in master
CPU) and the disk unit is 12 feet.

ADDITIONAL INFORMATION: Part Number
2275MUX Board (in master CPU supporting master & 3 additional
CPU's) 210-8824

2275MUXE Board (in master CPU, up to 3 brds /2275MUX, &4 CPUs
/brd which combined with the 2275MUX allows for a maximum

. of 16 CPUs to multiplex with 1 disk unit) 210-8825
22C80 Board (in each CPU but the master, to connect the CPU
to the 2275MUX or 2275MUXE) 210-7715
Ribbon Cable to connect from 1-3 2275MUXE/s to the 2275MUX 220-3588
8 Foot cable from 2275MUX to disk unit 220-0365
8 Foot cable from 2275MUX or 2275MUXE to 22C80 220-0365
12 Foot cable from 2275MUX to disk unit 220-0364
12 Foot cable from 2275MUX or 2275MUXE to 22C80 220-0364
%25 Foot Extension cable from 2275MUX or 2275MUXE to 22C80 120-2281-01
#50 Foot Extension cable from 2275MUX or 2275MUXE to 22C80 120-2281-02

%100 Foot Extension cable from 2275MUX or 2275MUXE to 22C80 120-2281-03

% These parts can only be ordered through supplies.
. GROUP: VS/2200 On-Line Support MAIL STOP: 001-260

~ - , COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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“The disk/mux port is used: t
4es;by other CPUs. This port:d

t When the ijpe pa ;
wmust be through the disklmux port n ludﬁ' sS by the*CS,DLCPU itself.
S In the MU» position, the: drfves and Dby Board should be’ thought of as a
separdte device much 1ike the DS Cabinet or’the 2275. Theé disk port on
the 212-7113 DPU Board‘t§ th& L/0 ‘connector tlar to the: 1/0 connectors
on- the back of the DS & 2275. Any CPU requiring access to these drives
ust1nauwhave a disk: controller cabl port. Normally when in the

: would be installed in the

-ernal CS-D drives.
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7 Motherboard E

SW 1 - Winc Drive Type - between L,f.

““No Winc = ATl OFF : 3

-10rMeg Winc = 6 ON only =+ -

- 32 Meg Quantum Q540 = 7-ON- only
- 140 Meg Maxtor = 6,7 ON onln4es
- 112 Meg- Maxtor = 8 ON only :
SN 2 - Printer Address - -next. to -L69 just above connector J5 .

5 <215 =.1,3,5 ON only 216 =.2,3,5 ON only 217 = 1,2,3,5 ON only

' SN 3 - Dr1ve/s Device Address - between L76 & L77 at top of board

10 = 5 ON only 320 6 ONﬁonly,a» 330 = 5&6 ON only

op of board ALL OFF

I ,; 1.2 Meg-Floppy
Tape Drive installed

= 5 K Floppy
OFF = No Tape
2 OFF (not used)

“¥n Appendix A of the CS Manual, 741-1769-2, on pages A-54 and A-
C‘OnlOff Switch and the CS-D/N SPS-255 Power. Sugp?y have 1ncorre§§

i $. The part numbers shown are for the CS. The On/Off switch
sfcally compatible and although both-CPUs use the same base
pply the harness is different. The correct part numbers are:
CS‘D/N On/Off Sw_ 325-0105 CS-D/N SPS~255 Power Supply 270-0890- 1




WANG LABORATORIES, INC., 59 ELECTRONICS AVENUE, LOWELL, MA 01851  TEL: 617/656-0208

TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 6152 REPLACES: DATE: 06/18/86 PAGE 1 OF 1
MATRIX ID. 4201 PRODUCT/RELEASE# 2200 all

TITLE: Problems with the 210-7342 Printer/Disk Controller 2\0-Q746 W6w PURL Conmmollii

PURPOSE:
To inform the field of problems associated with the 7342 printer/disk
controller and possible circumventions.

EXPLANATION:
When using the 210-7342 printer/disk controller with a Phoenix Disk Drive
or a 2275 Disk Unit, I90, I91, I92, and possibly I96 errors may be
experienced. The problem could be intermittent or solid dependent on
types of chips used on the board and where the board is positioned in the
I/0 section of the CPU. This is a design problem with the board for which
R&D has a fix. Updated boards are being Beta tested at this time. Once
the fix is verified an ECO will be issued.

P CORRECTIVE ACTION:
There are several circumventions for this problem:

1. Install the 7342 controller in the last I/0 slot farthest from the CPU
boards. In testing it was found that a board failing solidly when near
the CPU boards would run error free in the last slot.

2. Replace the 7342 controller temporarily with a 210-6541-2 single disk
controller and a 210-7079 single printer controller.

3. Replace the 7342 controller with the older style 210-7042-2
printer/disk controller if available.

4, Replace the 7342 controller temporarily with the 212-3012 triple
controller. See note 1.

Note 1l: Although no problems have been reported with the 212-3012 triple
controller (term/printer/disk), this board has the same circuit design and
could be subject to the same problems. This board will also be updated.
Note 2: A number of newer disk cables (220-0364/0365) have twisted pair
wiring. These cables may seem to work fine but should only be used with
the Phoenix Mux boards, the 210-7715 and the 7717. The older cables
(220-0105-4/0138) should be used if a newer cable with 1 to 1 wiring is
not available. Check the cable by disassembling the connector.

Jp-\ GROUP: VS/2200 Hardware Support Group MAIL STOP: 0126

COMPANY CONFIDENTIAL
WANG Laboratories, Inc,
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= ((WANG ) somsronies. .

2200 SYSTEMS DISK DRIVES

’Easnﬂi_ .75 Sr j7‘}5

A~V
RET. FIXED REM.*¥  FIXED¥  SECTORS**

DISK DRIVE CAPACITY CAPACITY ADDRESS ADDRRSS /ADDRESS PART NUMBERS
PHOENIX Rem.Cart. 725-0711
2280-1 13.5MB 13.5MB D10 D11 52607 Fix.Mod. 726-6506
PHOENTY, D11,D12 Rem.Cart. 725-0711
2280-2 13.5HB 41.5MB - . D10 D13 52607 Fix.Mod. 726-6506
PHOENIX ..~ . . saec. --r . .. ..DLL,Dl2 Rem.Cart. 725-0711
2280-3 ~13.5MB  T.66.5MB: T DIO L :D13,14515 52607 .Fix.Mod. ‘726-6506
QUANTUM = ,;'5.' . . .-‘ .. .:«'.‘“7. o T N ,: .": . ] .i' L. '.' . B .

2020 C U216 MB. L3I0 - 65308 - 278-4024
QUANTUH I g I T )

2040 T 32MB D11,P12 65408 278-4025
DIABLO o ' Rem.Cart. 725-0704
2260 5 MB 5 MB B10 310 195883 Fix.Pltr. 726-0350
DIABLO Rem.Cart. 725-0704
2260.5 2.5MB 2.5MB B10 310 9798 Fix.Pltr. 726-0350
DIABLD Rem.Cart. 725-0704
2260.25 1.25MB 1.254B B10 310 4389  Fix.Pltr. 726-0350

L WINCH. .

SA1000 2 MB 310 8128 278-4013
WINCH. .
SA1000 . .4 MB 310 16320 278-4013
WINCIH.
SA1000 8 MB 310 32640 278-4014
SHUGART
DSDD 1 MB 1 MB B10 310 3873 278-4015
SHUGART

2270-1 .25 MB 310 1028 278-400%
SHUGART

2270-2 .25 B .25 MB B10 310 1028 278-4003
SHUGART

2270A-1 .25 MB 310 1234 278-4003
SHUGART

2270A-2 .25 MB 25 MB 0 Bl1O 310 1234 278-4003
SHUGART
MINI FLPY 89 ¥B 89 KB B10 310 348 278-4004

22715 Do (1 1219

33\
64023

* 2200 Disk Drives may have a system address of 310,320,330 or 350,360 370,
depending on the configuration.

** To verify a disk, key VERIFY T/XXX,(0,YYYY) X = fixed or rem. address

last sector

f

H
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SHUGART ALIGNMENT 1

1. Visual Checkout - clean head, head load pad, head load bail
2. Adjust Door , f '
3. Check for head load, and that head seeks

ELECTRICAL ADJUSTMENTS
1. Index Width 1.7 mil. sec. neg. pulse Insert Alignment Platter

Ch. 1-TP12 2v/piv. DC Sync. Ch. 1 DC Neg. e L1m 3|

Adj. Index Pot \__.[_——

2. Index 200u sec. + 50u sec. Ground Pin 11, Seek Track 1

Ch. 1-TPl .2V/Div. Ch. 2-TP2 .2V/Div. ADD & INVERT

Sync., TP12 Neg. Slope DC - |e7-°°m
Adj. Index Ass'y _—+——

3. Radial Head Adjustment Cat's eyes even and .4V pp  Seek Track 38

20 mil. sec./Div. Sync. TPl12 Neg. Scope DC BALANCED
Turn stepping motor, restore, seek track 38 CAY'S EVES

4. Home Position Head at track 0 or 1 = 5V level

All other tracks = 0OV level
Ch. 1-TP26 1V/Div. DC

Adj. Flag
5. POT Adjustments
a. 2.7u sec. + .05 Remove Alignment Platter, Insert Formatted Disk
Seek track 38 Ground Pin 11 2%t =

Ch. 1-TP21  2V/Div. DC  .5u sec./Div.  Sync. Ch. 1  Neg. \_J L
Adj. Right Vertical Pot

b. 2.9u sec. + .05, limit noise Seek Track 38 Ground Pin 11
Ch. 1-TP24 2v/Div. DC .5u sec./Div. Sync. Ch, 1 Neg. LMt
Adj. Left Vertical Pot for 2.9u sec., Adj. Horizontal Pot to limit 2 poe

noise to minimum ‘ l | H

2200 ALIGNMENT PROGRAM
10 DEFFN'00

F -
20 VERIFY g(0,0) Tk ¢
30 GOTO 20
40 DEFFN'01

F
50 VERIFY p(24,24) @k
60 GOTO 50
70 DEFFN'02

F
80 VERIFY R(36,36) Tax x
90 GOTO 80
100 DEFFN'03

F
110 VERIFY R(608,608) Taw 33
120 GOTO 110

DOOR ADJUSTMENT TOOL 726-9612
ALIGNMENT DISK 726-9611



2275 DISK UNIT

General Information

2200

#31

The 2275 was recently released to the field and comes in 2 models,
the =10 (A 10MB 5 1/4" Winchester and a 320 KB floppy) and the =20
(2 Winchester

drives).

Along with 2 drives there are also 2 boards in this unit, a

regulator and & controller board.

I/0 Controller

210-8397

210-8396

278-4030

278-4026

220-2013
220- 3324
220-0105~4

210-6541 rev 3

2
214-3012
226 -\28L
MVP 2.4 or higher 1is required.

Switch Settings:

Power Supply Regulator Board

Disk Controller Board

10 MB Winchester (same as PC)

320 KB Floppy (same as PC)

Internal Cable
DAISY CHRAW  CAo NEEDED wWHen Vs 6

I1/0 Cable

Disk Controller (in CPU) or

MVP Triple Controller

TER M &Tok

\H0 S\

The part numbers are as follows:

?, \,J\N(.‘ s, Dt\ \ﬂ oMv

8396 Board - SW 1, 2, 3, 4 closed (Winc. and Floppy) SW 1, 2, 3

closed, 4 open (2 Winec.
278-4030 - If an IMI Winchester = SW 1 on only (

drives)

Voltages

-12vV
+12V
+5V

+12V
-16V
+16V
+OV

LAsT

regulated
regulated
regulated
regulated
unregulated
unregulated

SECToR
FLopPPv

119

8396 brd,
8396 brd,
8397 brd,
8397 brd,
8397 brd,
8397 brd,
8397 bxd,

WNe, 2

) 2 30 MES SW3 CLSED Sw.i,2,4 OPEN

Bomte F/IOMEL L 5w 2,3 clLoSEd Sw 4 OP6N
0 MEL £ /Frofty

base of Q2

base of Q1

see picture
see picture
see picture
see plcture
see picture

IOMEG  38QW

Not
Not
Pot
Pot
Not
Not

blo D\3

bu D2

'
no

adjustable
adjustable

Swa, 3,& Cws6d FL,\ oPev
switches on other

on 8397, see picture
on 8397, see picture

adjustable
ad justable

WANCHECTER  ADPRESSING

W, 4 or Frofry

DO

3omEs (4023 (2 ssneaxes)
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE. LOWELL, MA 01851 o TEL 617/458-5000. TWX 710-343-6769, TELEX 94-7421

TECENICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 5012 REPLACES: DATE: 01/22/85 PAGE _1 OF _1
MATRIX ID. 3110 PRODUCT/RELEASE# 2275

TITLE: 2275 General Information

PURPOSE:
To inform field of undocumented switch settings as well as additional
information on configurations and addressing.

EXPLANATION:
Wang is now offering four (4) versions of the 2275, dependent on the
disk drives. The switch bank on the 210-8396 Disk Controller Board should
be set as follows:

. LAST LAST
VERSION FIXED ADDRESS SECTOR REMOVABLE ADDRESS SECTOR SW1 SW2 SW3 SW4
-10 10 MEG D11 38911 FLOPPY D10 1279 ON ON ON ON
-20 10 MEG D11 38911 10 MEG D10 38911 ON ON ON OFF
-30 30 MEG D11/D12 6%023 FLOPPY D10 1279 OFF ON ON ON

-60 30 MEG DL1/Dl12 64023 30 MEG  D10/D13 6%023 OFF OFF ON OFF
J0 MEG Diy/diz GHeZ3  \b ME6  Dio (8023 OFF on o0 OFF

At this time the only manufacturer for 30 Meg drives that we are using
is Quantum, model #5040, and this is the only 5 1/4" model we are using from
them. This means if you have a 5 1/4" fixed drive and it is a Quantum, then it
is a 30 Meg, and if is not a Quantum, it is a 10 Meg.

OnLte T W iNcnesTEL TEAMPRTED (mxg,g LGFT)DH
DS1L  SELECTEY oN GoTH W NCHUESTERS
FLOPPY  ALWAYS TERTAMINRTED & PSI

' v
’A{ 20-334 DR“‘ AR CABLE REEDE) ab. ySIn© fa \)5““'5- D\\ s\ pave on cRBLE.

GROUP: Technical Assistance Center P.C. Group MAIL STOP: 0126

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




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

TECENICAL SERVICE BULLETIN
SECTION: Hardlare Technical

NUMBER: _HWT 9192 REPLACES: DATE: 06/06/89 PAGE _1 OF 1
MATRIX ID. 3107 PRODUCT/RELEASE# 2200 DS/CS-D

TITLE: New CDC (Imprimus) Magnetic Peripherals 42 MB HH Winc Disk Drive

PURPOSE:
To provide the field with the necessary information to install this drive

properly in the 2200 DS Disk Cabinet or in the CS-D CPU.

EXPLANATION:
A new 42 Meg drive from CDC (Imprimus) Magnetic Peripherals (MN 94205-53)
is now being shipped to the field as a replacement for the 32 Meg full
height drives (Quantum Q540 and the Micropolis 1323). Although the drive
has 42 Meg, it is being used as a 32 Meg (2 16 Meg addresses with 65024
sectors). The following information should allow successful installation:

Drive Type Switch Settings: same as 32 Meg Micropolis
DS 210-8826A DPU Brd, Sw Bk 1 &/or 2 - 8 Off, 7,6,5 On for DRI or DR3
4 off, 3,2,1 On for DR? or DR4
CS-D 212-7113 DPU Brd, Sw Bk 3 - 8 Off, 7,6,5 On (1-4 off, n/a)
NOTE: The 32 Meg Quantum Q540 has different switch settings which will

not work with the CDC (Imprimus) Magnetic Peripherals 42 Meg drive.

Jumpers: Drive 1 Select only in all cases. A series of 7 jumpers are
located behind the A & B cable connectors. The Drive Select 1 jumper
is on the end, B Cable side, farthest from the power plug.

Terminator: IN for CS-D or DRl in DS. OUT for DR2, DR3, & DR4 in DS.
DR1/DR2/DR3/DR4 (Drive Select 1/2/3/4) refer to the connector position
on the A cable. The Terminator is located behind A Cable Connector.

Addressing: 2 addresses, each with sectors 0-65023.

Part Numbers:
CDC Magnetic Peripherals MN 94205-53 Half Height 42 Meg -~ 725-3493
Micropolis 1323 Full Height 32 Meg - 725-0254
Quantum Q540 Full Height 32 Meg - 725-0144

Once installed properly, it would be transparent to the user which
winchester was being used.

GROUP: VS On-Line Support MAIL STOP: 001-330

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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210-8

J¢-12

- INTERROGATION BY THE MICROCODE. THIS ALLOWS THE 2275 TO

2275 PROBLEM UPDATE

;i 1. . i, PREFRELEASE R-56 PROMS ARE BEING BETA TESTED. IF NO PROBLEMS
1 2¢ r.~ pARE: ENCOUNTERED, . THESE PROMS WILL BE RELEASED AS R-3 PROMS.

1

I
396A CIRCUIT BOARD
A CIRCUILE REVISION TO THIS BOARD HAS BEEN COMPLETED. (AN ECO =

. NUMBER HAS NOT BEEN ASSIGNED AS OF THIS TIME). THE CHANGE USES¥
- THE HIGH_ORDER 40 ADDRESS BIT FROM THE CONTROLLER (NOT DN3),

(0100 0090); AND PUTS.IT ON THE DATA BUS (DB-7) FOR

1“| whehe

DISCRIMINATE BETWEEN ADDRESSES 10 AND 50, 20 AND 60, 30 AND
70. PREVIOUSLY A 2275 WITH AN ADDRESS OF 20 WOULD RESPOND

INCORRECTLY TO AN ADDRESS OF 60.

DIAGRAM BELOW IS CHANGE TO THE 8396A BOARD. IT SHOULD BE NOTED
THAT THE MICROCODE MUST BE AT REV 3 FOR THIS CHANGE TO BE

EFFECTIVE.

5V

1K 7415125

? 9, co N2 2B7 o

p~3 L6347
10

LEo-43 g %
KIP ALLEN, 2200/VS/PC

TECHNICAL ASSISTANCE CENTER
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IMMEDIATE NO 31 DATE: 11/20/74
SERVICE | " ITEM(S) / PRODUCT(S):

NOTICE

MDL 2260 TEN MEGABYTE DISK UNIT

NEW PRODUCT:
1.  GENERAL:

The WANG Model 2260 Ten Megabyte Disk unit is a 200 track-per-inch
(200 TPI) Diablo Model 44 disk drive, combined with a WANG Microprocessor.
The data storage capacity doubles that of the Model 2230-3 (a total of
10,027,008 bytes are available on the 2260). As with the 2230, storage
allocation is evenly distributed between a fixed disk and a removable
disk.

With fast rotational speed (2400 rpm) and high track demsity (200 TPI)
of the Diablo model 44 combined, the WANG 2260 yields an average access
time of 38 ms; the total number of sectors is 39,168 (19,584 sectors per
disk).

2. HARDWARE DIFFERENCES:

The 2230 and 2260 are very similar. Most of the PC board compliment
for both the Diablo Model 44 Disk Drive and the WANG 2260 microprocessor
unit is compatible with WANG 2230 units. (Slight modifications to 2230
PC boards are necessary.)

The major difference between 2230 and 2260 units appear in the Head
Positioner and Head Assemblies: Due to a lower track-per-inch density,
the Head Positioner for the 2230 (Diablo part number 16010-10) does not
meet the same specifications for track linearity that the 2260 head
positioner does (Diablo part number 16010-20). (Tracks are twice as wide
on the 100 TPI 2230, as they are on the 200 TPI 2260.) The magnetic
pickup heads in the 2230 (Diablo #16272-03 or ~04) are 7 mils wide; 2260
heads (Diablo #16272-05 or -06) are 3.5 mils wide,

2.1 2230/2260 PC BOARD COMPATIBILITY
The following tables list PC boards used in a 2230, and the changes

which are required for use in a 2260. Table 1 covers the Diablo Disk
Drive; Table 2, the WANG Microprocessor.

AL e At ORE S ING

( WANG ) BN e N T TEWKSBURY MASSAUHUSETTS 01876 1L (637) 851 4111 TWX 210 3436769 TELF Y 48 140

rtedg o )
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TABLE 1 - DISK DRIVE PC BOARDS

WANG 2230 (Diablo Model 43) WANG 2260 (Diablo Model 44)
Designation/ Designation/
Diablo #: Diablo #: Changes:
AL-1-CB AL-1-CB Added 109 resistor at location
11404-00 11404-20 D3.
AlL-2-CB AL-2-CB Moved 100 jumper resistors
11407-00 11407-20 at J-55 and J-57 to J-54 and
J_56-
S0-CB SO0-CB a) Added a .47 uf, 50V ca-
11633-00 11633-20 pacitor at location E-37.
b) Added a 1.21 Meg, 1/4 watt,
1% resistor at location E-38.
SR-CB . . SR-CB No changes; directly compatible.
11411-01 >N ) G 11411-01
SL-CB Tivdung SL-CB A 11471-00 from a 2230 may be
11471-00 11471-01 used in a 2260 without modifi-
cation; but a 11471-01 may not
be used in a 1500 RPM 2230,
OR-CB BEANRRL OR-CB Added a 10Q jumper resistor#*
11414-00 '11414~01 at location H-22.
IMPORTANT ¢ The spindle speed variant re-
sistors* at locations J50 thru
TERE J=57 must be in the same config-
T _ uration as the board being re-
Foc 260 TRwT our placed.
Jueci. &Y Lue
*10Q, 1/4wW, 5%
Diablo #10021-10.
SD-CB SD-CB No changes; directly compatible.
11613-01 11613-01
MB MB No changes; directly compatible.
11635 11635
HS-CB HS-CB No changes; directly compatible.
11631-01 11631-01
RW-CB RW-CB 11486-20 (new board) is not
11486-02 11486-20 compatible with 11486-02.
PD-CB PD-CB No changes; directly compatible,
11499-00 11499~-00

(%]

TABLE 1 COXTIWUED NEXT PAGE:
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TABLE 1 - (Continued)
WANG 2230 (Diablo Model 43) WANG 2260 (Diablo Model 44)
Designation/ Designation/
Diablo #: Diablo #: Changes:

AW-CB AW-CB No changes; directly compatible
11435-20 11435-20
101-CB I101-CB
11431-01 11431-01

or or No changes; directly compatible.
RDR1-CB RDR1-CB
11643-01 11643-01
I102-CB 102-CB 11504 (new board) is not com-
1433 11504 patible with 11433.

or or
RDR2-CB RDR2-CB 11647-00 (new board) is not
11645-00 11647-00 compatible with 11645-00.

P D/GS-CB D/CS-CB 11429-01 are not compatible
‘ 11429-00 11429-01 11637-01 with: .
11637-00 11637-01 11429-00 or 11637-00
SC-CB SC-CB . No changes; directly compatible,
11459 11459
10-MB I10~-MB
11400-01 11400-01 No changes; directly compatible.
11521 11521 '
TC~-CB TC-CB Not interchangeable between
(NOT USED IN 11537 2260's; requires unique cal-
DIABLO MOD. 43) ibration for temperature
compensation.
™
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TABLE 2 - WANG MICROPROCESSOR PC BOARDS
2230 Micro- 2260 Micro-
processor/WL# processor/WL# Changes:
6295 PC 6295 PC No changes; directly compatible.
#210-6295 #210-6295
6296 PC 6296 No changes; directly compatible.
#210-6296 #210-6296
6297-1 PC 6297-1PC Both 6297 and 6597 must be
#210-6297-1 #210-6297-1 changed as follows, for use
of either PC in a 2260,
or or
6597% 659 7% Cut etches from Ll4-11 and
#210-6597 210-6597 from L2-3, Add a jumper wire
from L24-2 to L2-2., Add another
jumper wire from L1-13 to L2-3.
6298 PC 6298 PC Must insert PROMs for 2260.
#210-6298 210-6298 See loading diagram, page 6.
6299 6299 To use either 6299 or 6398
210-6299 210-6299 in 2260, change 6.25 MHz XTAL
to 10 MHz XTAL.
or or
6398 6398
210-6398 210-6398
6.25 MHz XTAL
341 PC 341 PC No changes; directly compatible.
210-0341 210-0341
6349 (Motherboard) 6349 Add a jumper wire from 6299
socket pin 92 to I/0 connector
pin 9.

*See NOTE, page 5.
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NOTE:

The 6297-1 PCB will be superceded by a 6597 PCB in the near future.
The 6597 will be a universal board for use with all disks except
the 740. The jumpers presently incorporated in the 6297-1 at
locations L16, L17 and L18 will be replaced by etches on the

6597.

The interface cable (WL #220-0108) between the Diablo disk drive

and the WANG microprocessor will be phased out and superceded by

a ribbon-type cable (WL #220-0108-1; see Figure below). This

new ribbon cable will have provisions for a jumper wire insertion
between two plate-through eyelets, located on the backside of the
6580 connector board PC. This jumper wire must be installed when
the ribbon cable is used in a Model 2260, This jumper should be

removed from the 6580 connector PC, for use of a ribbon cable

in the 2230-1, -2, or -3. The previous cable (WL #220-0108) can

also be used on a 2260 by adding a spare wire from J2 finger-

board connector pin 23 to Winchester connector pin small "m'".

NEW RIBBON
CABLE
WL #220-0108-1

CONNECTS TO

DISK DRIVE
REAR PANEL
PROVISION FOR JUMPER
}’ (SEE NOTE, ABOVE)
INSTALL
RIBBON CABLE
AS SHOWI

MICROPROCESSOR
P.C. BOARD
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2,2 PROM LOADING OF 6298 PC - 2260 —

On the 6298 PCB there has been a recent ECN (#4464). This ECX
must be complied with before the 6298 PCB can be used with a 2260;
however, the ECN pertains to all 6298 PC boards.

Change R8 (1K 1/4W) to a 2.7K 1/4W resistor (330-3027) and change
C3 (.003 uf ceramic capacitor) to a .001 uf mylar capacitor (300-2010).
See Schematic Manual.

6298 PROM loading for 2260 is as follows:

L8 L7 L6 L5 L4 L3 L2 L1
378- 378- 378- 378- 378- 378-
0359 0357 0361 0358 0356 0360
6298 PC ‘

3. DISK CARTRIDGES

3.1 REMOVABLE CARTRIDGES
P

Removable disk cartridges presently being used (WL #177-0041) are
not certified for 200 TPI use. Some of these cartridges have a 200 TPI
stamp. These "200 TPI" stamped disks are also not certified for Customer
use. The 200 TPI cartridges presently in the field are only
certified for a maximum of 400 tracks. The 2260 uses 408 tracks. In
the future, Nashua Corp. will certify all 408 track disks. The new
Wang part number for these cartridges will be WL #177-0062,

3.2 ALIGNMENT CARTRIDGES

Head alignment and Index alignment are covered in the Diablo Main-

tenance Manual for the 200 TPI, 2400 RPM Model 44 Disk Drives. These
~adjustments must be done with a Diablo alignment cartridge. After
comparing the CDC alignment cartridges against the Diablo CE pack

(P.N. 70709) it has been determined that biablo CE packs will be ordered
for the Model 44 disk drive alignments. These CE packs will be sent

to area offices as soon as they are received from Diablo, Inc. A de-
tailed description of these alignments will be covered in a future
bulletin,

4, 2260 SOFTWARE ﬁIFFERENCES

The 2200 uses the same BASIC statements that the 2230-1, -2 and -3
uses. From a software point of view, the only difference is an increased
number of available sectors. The highest address for both fixed and
removable 2260 disks is 19,583 as compared with 2399, 4799, and 9791
for the 2230-1, -2 and -3, respectively.
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Service Newsletter_.-

| July 9, 1976
MASS STORAGE DEVICES #5 b\
DIABLO WIRING HARNESS CHANGES \X\}Y A
oV
ISN #81 described the Diablo 11890 Heat Sink and provided a wire \/1(/

run list in item 5. Effective with approximately Diablo Serial Number 9’(
6093, that wire list is not correct and reference to the following
list is required: .

LABORATORIES,

Terminal Location Color
1 P7-4 Yellow/Brown
2 P7-5/P7-6 Blue/Brown
3 P7-8 L Small Pink. '
v BRush (nstor
4 P7-7 Small White
5 | =24 PWR Brown
6 P7-2/P7-3 Red
7 P7-1 . Green
8 +24 PWR Orange
9 P7-11 Blue HEAD LoAD 3oEn0id +24
10 +24 CKT Small Yellow and Large Yellow
11 =24 CKT Pink
12 PLUS White Seve
MoToRr
13 MINUS Black
14 P7-9 Small Black DRAWIR Unwety socine
15 P7-12 Green HEAD LOARY S9BNOID
16 P7-10 Violet LOAD LITE

INC.

—
( WANG ) 836 NORTH STRFET, TEWKSBURY, MASSACHUSETTS 01876, TEL (6171 8514111, TWX 710 343 6769, TELEX 94 7421

Printed in U.S.A
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1. Open the drawer with the power off.

2, Opening the cartridge clamps: With the top cover removed, the
cartridge clamps can be spread under any conditions of power,
head position, or brush position by manually moving the cartridge
clamp interlock link forward. This is most easily accomplished
by pulling forward on the link pin of the cartridge interlock
solenoid located beneath the bowl on the left side.

3. Operating the Spindle with drawer open and no cartridge installed:
The spindle motor can be operated by manual operation of the car-
tridge interlock switch located inside of the left hand cartridge
clamp . ’

5.6.3 Level 1 Adjustments

There are no adjustments to be performed under Level 1 Maintenance. (:f
‘5.6.4 Level 2 Adjustments
5.6.4.1 Brush Mechanism Adjustment

1. Lower the front panel to the maintenance position as described in
5.7.1.6.

2. Loosen the three hex head screws which fasten the brush motor plate
to right front corner of the baseplate.

3. Remove the plenum chamber by removing the two plenum chamber holding
screws.

4. Exerting a light clockwise pressure on the upper brush arm, measure
the clearance between the brush bristles and the bowl wall. If the
clearance is not .062 + .031, loosen the jam nut on the eccentric N
(A) in Figure 5-4, and rotate the eccentric until proper brush-to-
wall clearance is obtained. Tighten the jam nut.

S. If the brush motor arm is not in the position as shown in Figure 5-4,
manually rotate the brush motor arm clockwise to that position. Insure
that the pin is detented in the rear end of the slot in the brush
mechanism link, as shown in Figure 5-4.

6. Slide the brush motor plate backward or forward to set the clearance
between the eccentric and the brush lever to 0.005 + .004. Tighten
the three brush motor plate screws.

7. Loosen the two screws holding the brush switch. With the brush mecha-
nism still in the position described in Ste 5, adjust the switch lever

to be depressed .030 + .005 beyond the "make" point. Tighten the two
screws.

8. With the cartridge interlock defeated as described in 5.6.2(3), place
the drive in the RUN mode, and check for proper operation of the brush .
mechanism. Brushes should make one cycle and then stop.

5.6.4.2 Lower Index Transducer Adjustment ' -

Place the drive in the RUN mode, and observe the signal at pin 12 of the
¥ Aa~i~ Dro Tha amnlitnde of the positive peaks should be between 400 and 1200
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL,MA 01851 ® TEL: 617/458-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 7021 REPLACES: DATE: 03/10/87 PAGE _1 OF _2
MATRIX ID. 3105 PRODUCT/RELEASE# PHOENIX

TITLE: Phoenix board compatibility

PURPOSE:
To make the field aware of possible compatibility issues with Phoenix
boards.

EXPLANATION:
Several calls have been received by On Line Product Support from the field
concerning compatibility with Phoenix boards. The boards in question are:
the I/0, the Control Mux, and the Servo Coarse. For the most part these
boards should be upward and downward compatible. If experiencing a
problem two general rules may help:

1. Avoid using the early version boards in the Blockpoint 4 drives
(identified by pluggable harness on power amp and relay board)
due to timing differences with Wang controllers. (See boards
noted with single * from list.)

2. Avoid intermixing the new I/0 Board (726-6669), the new Control
Mux (726-6668), and the Servo Coarse (726-6887) with older
version boards. (See boards noted with ** from list.)

The following list contains most of the CDC part numbers associated with
the 1/0 boards, the Control Mux boards, and the Servo Coarse boards used
by Wang Labs.

I1/0 Board 726-5778 I/0 Board 726-6669
* 75891850 series code 2 (unique to Wang) *% 77665650 series code &
* 77616751 series code 2/3 (unique to Wang) (universal)
77616770A
77616790
77622500-1 series code 3 (universal)
Control Mux 726-5779 Control Mux 726-6668
77616600 *% 77666950
77624700
OVER
GROUP: VS/2200/PC On Line Hardware Support Group MAIL STOP: 001-260

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




WANQ LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 @ TEL: §17/459-5000, TWX 710-343-6769, TELEX 94-7421
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TECHENICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 7021 REPLACES: DATE: 03/10/87 PAGE _1 OF _2
MATRIX ID. 3105 PRODUCT/RELEASE# PHOENIX

TITLE: Phoenix board compatibility

PURPOSE:
To make the field aware of possible compatibility issues with Phoenix
boards.

EXPLANATION:
Several calls have been received by On Line Product Support from the field
concerning compatibility with Phoenix boards. The boards in question are:
the I/0, the Control Mux, and the Servo Coarse. For the most part these
boards should be upward and downward compatible. If experiencing a
problem two general rules may help:

1. Avoid using the early version boards in the Blockpoint 4 drives
(identified by pluggable harness on power amp and relay board) (-~
due to timing differences with Wang controllers. (See boards
noted with single * from list.)

2. Avoid intermixing the new I/0 Board (726-6669), the new Control
Mux (726-6668), and the Servo Coarse (726-6887) with older
version boards. (See boards noted with ** from list.)

The following list contains most of the CDC part numbers associated with
the I/0 boards, the Control Mux boards, and the Servo Coarse boards used
by Wang Labs.

I/0 Board 726-5778 1/0 Board 726—6669
* 75891850 series code 2 (unique to Wang) *% 77665650 series code 4
* 77616751 series code 2/3 (unique to Wang) (universal)
77616770A
77616790
77622500-1 series code 3 (universal)
Control Mux 726-5779 Control Mux 726-6668
77616600 *% 77666950
77624700
OVER
GROUP: VS/2200/PC On Line Hardware Support Group_ MAIL STOP: 001-260

COMPANY CONFIDENTIAL ~
WANG Laboratories, Inc.
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Contents of Kit 728—0004 for ECO 17671 for 2280

o] -
-3
<

‘PART NUMBER

. DESCRIPTION o ! !
! 449-0247 + Handle Faceplate 12!
+ 452-2095-35 ! Faceplate 2200 Phoenix N
T 452-2690 . Wide Clamp- 1!
T 452-2691 + Narrow Clamp 2!
. 458-0786 ! Ground Strap Cable (Wide) 1!
+ 458-01787 ! Ground Strap Cable (Narrow)- 12!
. 458-0826 . Retainer Ribbon (Wide) P10
! 458-0827 ! Retainer Ribbon (Narrow)- 2!
! 458-0828 ! Retainer Cable Clamp (Narrow) 12!
+ 458-0829 . Retainer Cable Clamp (WLde) 1!
T 461-3140 ! Screw Cap 8-32 - : 12!
. 461-3141 ! Screw Cap Housing - ‘ HF B
+ 651-0030 ! Screw Self Tap T-B 4 X 1/2 L PN HD PH ! 4!
. 651-0401 ! Rivet Pop 1/8 X 3/16 ‘ 112 !
+ 650-3120 ! 6-32 X 3/8 PAN HD PHL MS SS SEMS '6 !
! 220-3041-7 ! 'A' Cable 15' K 1!
1 220-3033-21 ! 'B' Ccable 15° 11!

CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER
#30€14

202
2200 SYSTEMS-INTERFACE-DISK MULTIPLEXER.

TOPIC: 2280 DPU/MUIX CABLES

The question of maximum cable lengthe has arisen for the
cable between the 2280 DPU/MUX and the 2200 CPU. Below is &
list of cables that are supported.

When using unmuxed DPU to CPU (i2’ maximum) uce:
220-0i05-2 ig’
£20-01i05-2 g’

When using DPU/MUX to CPU (2000’ maximum) use:

220-0i05-2 ig’
2c0-0i05-32 i
120-22R0-01i 25/
i20-2280-0= 507
120-2280-03 1007
120-2280-04 2507
i20-g2R0-05 5007
120-2280-06 7507

120-2280-07 A 10007



WANG LABORATORIES, lNC
- ONE INDUSTRIAL AVENUE, LOWELL MA Q1851 ¢ TEL. 61 7/459-5000 TWX 710~343r8789. TE!.EX 94-7421

i3 d irives” ‘than ﬂlo_ kpt 4.
qlr:.ve would have to be ormatted and tested, with ‘R_IO )Proms to msure

l'lease be aware "that when us:.ng"RlO proms ., ‘surfaces must be fo%tted
3 .If not,. the 'fuq.rst aceess';%%roblem andlor&other
“problems may result.: ,"Th1s is true .even iE oni’ ‘“accessing the surfaces
formatted with*’RlO Proms. with ;

us1ng R7 Proms, all platters should be formatted. th the R7 Eroms ae a .

e

:R7 Proms do not ‘have the ‘first’access' groblem but may

"p'resent: a data mtegntx problem on a surface-with alternmate sectors. S
Most: R7 s: work fine. R7 Proms- will ‘read platt:ers‘ formatted with R10 Proms

R7 Proms cannot be ordered From Logistics. 't
* Support (TAC) w1th any quest:.ous concerning; this; TSB.

GROUP: VS/ 2200/PC On L:|.ne Hardware Su ort Grou 001-260

m”*' ~ COMPANY CONFIHENTfAL
: | WANG Laboratories, Inc..




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL,MA 01851 e TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

WAN
TRCANICAL SERVICE BULLETIN L WANG
SECTION: HardWare Technical

NUMBER: _HWT 6044 REPLACES: ' DATE: 03/04/86 PAGE _1 OF _1
MATRIX ID. 3107 PRODUCT/RELEASE# 2200 Disk Function

TITLE: FCO 1161A, 2280

PURPOSE:

To inform the field that FCO 1161A was released February 18, 1986 and that
it replaces FCO 1161.

EXPLANATION:
This FCO changes R46 and R48 on the 210-7422 PCB. Although the resistors
shown in the illustration included with the installation procedure in FCO
1161 are the correct resistors, the drawing of the connector above the
resistors is not correct. It has been brought to our attention that this
connector is being used as a reference point to locate the resistors;
therefore we have reissued the FCO with a more accurate drawing of the
connector and a more specific description of the resistors being cnarnged.
There are no other changes to the FCO.

FCO kit #728-0177A containing parts and documentation will be available
March 3, 1986 and can be obtained by placing a special order. Special

orders for FCO kits are exempt from the established approval loop. They
should be mailed directly to:

Logistics Order Processing
Wang Laboratories

45 Computer Drive
Haverhill, MA 01830

Att'n: Order Services

GROUP: ECO Support Group MAIL STOP: 0139

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 5160 REPLACES: DATE: 08/13/85 PAGE _1 OF _1

MATRIX ID. 3107 PRODUCT/RELEASE# 2200 Disk Function

TITLE: FCO 1168, 2280 DPU/MUX

PURPOSE:
To inform the field that FCO 1168 has been released.

EXPLANATION:
FCO 1168, released July 17, 1985, documents ECO 37156 and informs the
field that FCO's 1086 and 1114 have been replaced by FCO 1168. Four

EPROM's on the 210-7423-A PCB are changed. The reasons for the change are
as follows. .

1. Multi-sector writes that end on relocated alternate sectors can cause
extra sectors to be written.

2. When the first operation of a DPU is multi-sector write, the DPU will
return an I91 on this and all other subsequent requests. The I91 will
be returned until a reset is issued followed immediately by a
non-multisector write operatiom.

3. The DPU will hang if a data transmission error occurs during the
"Compare' sequence of a "Read After Write" command.

4, Attempts to access the drive while it was seeking to track "0" during
the power-up (or spin-up) sequence causes the drive to retry the
seek. If this happens several times in a row, the drive will hang and
have to be shut down to clear the condition.

The upgraded EPROM's in FCO Kit #728-0184 are designed to fix the problems
cited in both FCO 1086 and FCO lll4.

FCO Kit #728-0184 will be available August 5, 1985 and can be obtained by
placing a routine order through the Logistics Order Processing system.

NOTE: FCO. 1161, which adds two resistors to the 210-7422 PCB, must be

done in conjunction with FCO 1168. Refer to FCO 1161 for further
information. .

COMP: " CONFIDENTIAL
k.. ~.ooratories, Inc,

GROUP: ECO Support Group MAIL STOP: 0139




PHOENIX DPY  wunw

TABLE 4-1 DC VOLTAGE SPECIFICATIONS

= VOLTAGE L567 L567 | LIMITS
e TEST POINT ADJUST VOLTAGE RIPPLE
+5VRM Pin 14 R17 +4.90 to +5.10 15 mv p-p
+5VRL Pin 21 R2 +4.90 to +5.10 15 mv p-p
+8VR Pin 124 R13 | +8.50 to +8.80 20 mv p-p
& +12VR Pin 1151 R30 +11.80 to +12.20 15 mv p-p
-12VR Pin 5, R34 -11.80 to -12.20 "~ 15 mv p-p
# -15VR Pin 6, RYO -14.80 to -15.20 25 mv p-p
Gheond - -3y

R‘PPLE oY) "‘5\/ ~— S6Lbs R ‘OMF CAP (SOO‘L\OLI\)<”')S.¢06 ~To P\r\\’} :
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2200 BYSTEMS-HAINFRAMES-A/B-C/5/T

LABORATORIES, INC.

CUSTCHER ENGINEERING
ICAL ASSISTANCE CENTER
MNEWSLETTER

CrPU'S.

TORICS _ _DISCREFENCTIES IM 547 _PEOWER_SUEPLY_REGULAICED

There hac peen problems oyt in the field with the Zid4-L557
working on the 22007 and 2250 DRY, Below ic a chart on whicn
boards worl on whal csysiems.

hpards with REYH9 ariuworb.
Checl if bonard has been reworked per ZON 18283, 4 it
hasn' Uy mark hoard L547-i. {(These can oaly be useq on
the PAD iecier.} ‘ '
% 1 . . ” ~™ -
Any board shipped from 80W od with RSHS- artwork will
work on Z2ECG0T and 2280 DFU.

boards with REHS ariwork.
Cul eich beiweoen L4 pin & and L4 pin 10,

2

Cutl jumper beiween L4 pin & and L4 pin 10.
these beards have bolh jumper and eich.)

{(Soma of

When this is dorne, these beards will work on bolh the
22007 and 2288 DFU.

hoards wilh &7 or lewer arluork.
Cul jJumper beiween L4 pin & and L4 pin 10.
When this is done, These beoards will woark on boih lhe
22007 and 2Z2500FY

| W -

BoTTom

compoe et

Q6 AT

e

-~



| Laam} ( WANG ) LABORATORIES, INC.

2280 MICROPROCESSOR ECN'S

210-7415 (small regulator PCB) E Rev O

Remove L2 (7407). Add jumper tieing pins 12 and 13 of location L2.

REASON: Buffer no longer needed. ~;‘ .

210f7416 (mother PCB) E Rev 1

L‘abr} 0 to 1: On the L567 connector tie 10UF 35V cap (300-4041) pin 79 ¢4
ground (plus side to ground).

REASON: To prevent oscullation on -15V regulator.

210-7421 E Rev 2

0 to 1: Cut etch at L6 pin 9. Add etch from L6 pin 9 to L15 pin 23.

-
’ REASON: To compensate for different speeds of the 74181's .
l to 2: See Below. ,
Zov
7l u‘, _
2PR GO
. cAs
2JL'ZD
7476 10 CTAB
< 2o
e
2CL
2
-
o L]
'rﬂlq.--_ r——ee ==
7E) Y35 o 7(316 -
=== ull»———‘@_
REASON: Data set up time for carry bit.
210-7422 E Rev 2 »
N 0 to 1: Change resistors on pins 26 and 56 of J3 from 20K (330-4021)

to 680 ohm (330-2068).

REASON: To prevent wrong disk selection.

20 SOUTH AVENUE. BURLINGTON, MASSACHUSETTS 01803 « TEL.(617) 8514111 « TWX 710-343-6769 » TELEX 94-7421
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2280 MICROPROCESSOR ECN'S

MARCH 12, 1980
PAGE TWO

210-7422

1 to 2:

REASON:
210-7423 E Rev
0 to 1:
REASON:
1 to 2:
REASON:
210-7424 E Rev

0 to 1:

REASON:

1l to 2:

REASON:
Rev 2-3:
REASON:
Rev 3 to

REASON:

Cut etch going to L13 pin 5 and add etch from L13 pin 5 to L2

pin 5.
To ensure clock/data relationshlp is correct.
g™
2 UF T R¥ PRoMmS vsE R’))

Add 100PF cap (300-1100) from L10 pin 5 to +5 volts.
To prevent noise spikes on address.
Prom change S/B to R4 (378-4083-84-85-86)

To correct format problems.

1. Cut etch from L46 pin 4 and L46 pin 8.

2. Add etch from L46 pin 3 and tie to L46 pin 8.

3. Cut etch to L35 pin 6.

4. Add etch from L35 pin 6 and tie to L48 pin 15.
Artwork errors on Rl and R2 boards.

Tie L3 pins 1-2-13 together (from L6 pin 6)

Cut etch L3 pin 9

Tie L3 pin 12 to 13 pin 9
To prevent format errors.

Add 220pf cap (300-1220) from L3 pin 6 to 0 volts.
Timing problem on write.

4: Cut etch going to L32 pin 9.

Change CRESET from 50 NSEC to 100 NSEC for better
compatibility with 7423 PCB. ,
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2280 MICROPROCESSOR ECN'S
MARCH 12, 1980

PAGE THREE
Rev 4 to 5: 1. Change C1 from 220PF to 470PF cap (300-1470)
2. Cut etch between L5 pin 4 and LS pin 13.
3. Cut etch between L5 pin 13 and L6 pin 4.
; 4. Tie L6 pin 4 to 5 volts. /
REASON: To prevent errors during forma:.

8960A

Rev 5 to 6: 1.
2.
3.
4,

Change L43 to a 7420 IC (376-0004).

Cut etch from L43 pin 1 to L12 pin 2.

Cut etch to L12 pin 1.

Add wire from etch at L12 pin 1 (not pin 1) to L23 pin
12 & 13.

Add wire to L23 pin 12 to L3l pin 9.

L23 pin 11 wire to L31 pin 8.

L31 pin 10 to L43 pin 1.

REASON: To correct reading sector errors due to noise on sync-byte.

Rev 6 to 7: 1.
2.

Cut etch from L36 pin 3 to L36 pin 9.
Jump L36 pin 3 to L26 pin 4.

REASON: Disk drive selection problem due to select timing problem.
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P[N “5 ue \ $iDe 3107
DoenN o OTHE
o L
330 DOV
210-7422 210-7421-A
CPU TO DPU CABLE | ._\_ _L
220-0365 J1 | 41
o TO CONNECTOR J1 /
~ OF CONTROLLER /
M 220-0365 J2 "B" CABLE
e (220-3033-38)
[ | oisk App.
b J3 |J1 310-320
{1/
0]0|cpru '
8 g _J ~A“caBLE )
" B 220-3041-22
Tl J2
PHOENIX
+ 320 Dev #1
210-7422 210-7421-A ADD. PLUG
210-6541-2 +
J1 EM1
0
52 *B" CABLE EM2
(220-3033-36) *
(P E " _Y_Disk Abo.
. J3 I : 310-320
| — xl

] L _J ~a~
A“CABLE 73

220-3041-22
D PHOENIX
i

J2 ADD. PLUG

TERMINATOR
WL#726-5790
REPLACED BY
WL#210-8017

See Table 2-2 for cable identification

S FIGURE 2-12A SYSTEM INTERCONNECTION
. DIAGRAM WITH TWO DPU'S

2-17
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2. PHYSICAL CHARACTERISTICS
The 2280MUX consists of the following:

-~ A Multiplexer board (WL# 177~2280-X or WL# 210-7717) containing the
polling and port- selection circuitry, which interfaces the 2280 Disk
Processing Unit (DPU) and up to three CPU's.

-- Up to three Port Expander boards (WL# 177-2280-XE or WL# 210-7718),
each of which interfaces up to four additional CPU's.

The 2280MUX circuit boards install directly into a Model 2280 Disk
Processing Unit. (A special DPU motherboard (WL# 210-7716) is required. More

detailed information follows.)

Each CPU connected to the 2280MUX must have a Model 22C80 I/0 controller
(WL# 177-2280-C or WL# 210-7715) to interface the 2280MUX.

NOTE:

Refer to documentation category IV.B.1 for information
concerning the required 22C80 I/0 controller.

For system interconnection, standard 12-foot (3.6-meter) I/0 cables (WL#
220-0138) are supplied with the multiplexer. Extension cables are available,
allowing for a maximum distance between CPU and 2280MUX of 1,012 ft (306.7

m). Extension cable lengths and part numbers are as follows:

LENGTH (FEET) LENGTH (METERS) WL #

25 7.6 120-2280-01

50 15.2 120-2280-02
100 30.3 120-2280-03
250 75.8 . 120-2280-04
500 151.5 120-2280-05
750 227.3 120-2280-06
1000 303.0 120-2280-07

};"\ A 15-inch (37.5-cm) cable (WL# 220-0257) is also provided for connecting
- the Multiplexer board (WL# 210-7717) to the ALU/MUX board (WL# 210-7U421-A) in
the DPU,

)



IV.B. 3-1

Two unused (not required) Port Expander boards are also shown

FIGURE 1 below illustrates a typical four-system, dual-drive

configuration.

in the figure.
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1. GENTRAL DESCRIPTION

The Model 22C20 I/0 contreller (WL# 177-2280C or WL# 210-7715) provides

the input/output interface between a 22CCVP/LVP/MVP Central Processing Unit

and a 2280 Disk Multiplexer (2280MUX).

2. SWITCH SETTINGS

See FIGURE 1 for information concerning the setting

switch SW1. The device addresses normally used for the

of device address
2280 Disk Drive are

EEX 10 (primary address), HEX 20 (secondary address), or HEX 30 (secondary

adcress).

of device address switches.

210-717715 NOTE:

The KZX values giyen in FZIGURE
boards at Revision 2 and above.
(limited distribution) the EEX values are
Ro, Ry
E=X VALUE
01
‘ 80
20
10
08
o4
02
XOT USED

SWITCH #

-3

O-JOVN =W =

3. INSTALLATION

The 22C80 can be installed in any esvzilzhle

z
C?U. ~ 2e certain to power-off the CPU tefore

n

1ling
to inserting the 22C80 in a CPU, ensure that

set correctly (ref: Section 2). Also check to see

cornectors are clean.

A& 4 - b} 5
After instzllin

the 22C80 in a unit, b

recessary, C?U pcwer suppiv voltages «5V (I/0) and -i2V¥.

cccuzentation category IV.AL3 for the z2pporopriate CPU wveltage

LS areTal Yeidta
[ dhd V\Eu

ures.

ny

slot in the 2200V?

Refer to PSN IV.B.1-3 for more infcrmation concerning the setting

1 are correct only fer
For RO and R1 boards

as follows.
RL »ARoVg
WEX vaweE
On
(- 2
oY
og

\O

20
we
)

'Y UD

T2 B
°rior

the ccnetroller.

ocn that board are

recheckx and aciust, if
Refer to

adjusizent



R2 » ABOVE ONLY

SWITCH |
NUMBERI

/

|

ADDRESS
SWITCH |

DEVICE

i

—— O\ p

3|

2
T4

e
<
-

HEX
VALUE

L ol em—" m—

p J— .
;.
8

10 =t

20 —— 6

w— 7
g1 —- C——T—1%

FIGURE 1 WL NO. 210-7715 22CS0 INTERFACE BOARD
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TECHNICAL SERVICE BULLETIN
SECTION: HardWare Techmical

NUMBER: _HWT REPLACES: _HWT_ 9942 DATE: 10/05/95 PAGE _1 OF _2
MATRIX ID. 3110 PRODUCT/RELEASE# VS5/6/75E/5000/6000 & 2200 CS-D/DS
TITLE: VS/2 4" 1.2 iv m ibili nfiguration Issue
PURPOSE:

To alert the Field to possible configuration problems with the 5 1/4"
1.2MB floppy drive used with the VS and 2200 due to an incorrect jumper
which may be soldered in or to a switch change required on the VS5000/6000
RCU Brd when changing drive manufacturers, and to provide specific
information on which drives are compatible and how to jumper those drives.

EXPLANATION:
There are several different 5 1/4" 1.2MB Floppy Drives that are usable
with the VS (2270V7) and also with the 2200. The jumper configuration is
the same for both product lines. Several part numbers have been
associated with these drives. Those part numbers include:
278-4055 tested drive with black bezel
725-0232 vendor part # with black bezel (replaced by 278-4055)
725-0258 vendor part # with black bezel (replaced by 278-4055)
725-0258G vendor part § with gray bezel
270-5162 tested drive with gray bezel
725-5083VS vendor part # with gray bezel (replaced by 270-5162)
Under any of these part #s, there are only 4 specific models numbers that
should be found. Any other models from these Manufacturers or any other
companies including Chinon are not compatible. The 4 models are:
Panasonic JU-475-1xxx
Panasonic JU-475-2xxx
Panasonic JU-475-3xxx ‘
Mitsubishi MF504C-327Ux Rev P only
Recently a large number of 1.2M drives have been returned to stock, taken
from hardware returned to Asset Recovery. As these and similar drives are
also used in many PCs which may require different jumper settings, the
model numbers and jumpers need to be checked carefully when replacing.

CORRECTIVE ACTION:
PANA -475-1xxx : p/n 278-4055/725-0258G
A problem was found with several Panasonic JU-475-lxxx drives. A soldered
jumper, DR, had to be cut. With the DR jumper in, the 'door closed’
signal is tied to 'drive select'. This causes the floppy LED to stay on
and the spindle to continuously spin if the door is open on power up. The
drive is then inaccessible. On a 2200 system the symptom is the same if
the door is open, but with a diskette installed & the door closed, the
drive will pass the power up self-test and appear to work ok. Be sure
when replacing this drive to check this jumper and cut it if it's closed.

OVER

GROUP: Continuation Engineering MAIL STOP: Q27-G1D
COMPANY CONFIDENTIAL
WANG Laboratories, Inc.



NUMBER: _HWT REPLACES: _HWT 9942 DATE: 10/05/95 PAGE _2 OF _2

MATRIX ID. 3110 PRODUCT/RELEASE# VS5/6/75F/5000/6000 & 2200 CS-D/DS
TITLE: VS/ 1/4" 1.2MB F1 Dri ibili

CORRECTIVE ACTION (cont):
The DR jumper is found between rows 'A' & 'B' and chips 4 & 5, next to the
DD jumper. The correct jumpers settings are:

DS1 in, DS2,3,4 out DS/MX - DS

DO in, DC,LR out BX/CX - BX

AX/AT - AX SP,IX,DD all out

IRD out . MM,DA in, MS,0A,UA out
HA out

150 OHM Terminator Chip in at location Cl (next to the I/O cable conn)
*% VS5000/6000: if replacing a Mitsubishi, RCU Sw Bk 2, sw 6 must be set to ON

PANASON -475-2xxx Jumpers: p/n 278-4055/725-0258G
DS1 in, DS2,3,4 out DS/MX - DS
DO in, DR,DC,LR,RD all out AX/AT - AX
IRD out SP out
BX/CX - BX MM,DA in, MS,HA,OA,UA all out

150 OHM Terminator Chip in (located next to the I/O cable connector)
*%  VS§5000/6000: if replacing a Mitsubishi, RCU Sw Bk 2, sw 6 must be set to ON

PANASONIC JU-475-3xxx Jumpers: p/n 278-4055/725-0258G
DS1 in, DS2,3,4,MX all out PH/HH - PH
DA in, PA,UA,HA,LA,IM all out T in (jpr for termination)
MS/MM MM TH in, MDA,MDB,DD out
BX in NaX in
*% VS5000/6000: if replacing a Mitsubishi, RCU Sw Bk 2, sw 6 must be set to ON
MI I =327U REV P Jumpers: p/n 270-5162/725-5083VS

The Mitsubishi drives have a silver label on either the top or bottom edge
near the rear with the Mitsubishi name, model #, and revision. Only the P
rev drives with a special terminator sip are usable with the VS or 2200.
There are other floppy drives that fall under the 725-5083 part #, but
only the Mitsubishi MF504C-327U Rev P can be converted. If you have a
270-5162 or 725-5083VS, it should be jumpered correctly with the right
terminator. If it is jumpered incorrectly you should assume it is a
725-5083 and has the wrong terminator. These incorrect terminators can be
used by cutting pin 4 & soldering a wire to pin 2 that inserts into the
hole for pin 4. The new terminator is p/n 333-0988, has no missing legs,
and is marked 4609X-N74. The correct jumper settings are:

MX in, DS3,0,1,2 out TPA out

SS in, ND,SB,SG,IP out

SR,RD,RI,IU,IR,MM,IS, HR in, DC,MS,IL,DD out

Terminator Sip, p/n 333-0988, in (located next to the I/O cable conn)
*% V55000/6000: RCU Sw Bk 2, sw 6 OFF (ON for Panasonic). Min @MCRCU@ 1.06.03

For questions concerning this TSB contact: Mike Bahia 508-858-7095

GROUP: Continuation Engineering MAIL STOP: 027-G1D
COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




TECHNICAL SERVICE BULLETIN
SECTION: Hardare Technical

NUMBER: _HWT 9524 REPLACES: DATE: 11/ /90 PAGE _1 OF 2
MATRIX [D. 3107 PRODUCT/RELEASE# 2200 DS & CS-D TEAC Tape Drive

TITLE: Backup problem with 500/6C0' tapes & other tape related info

PURPOSE :
To inform the field of a problem using 500' or 600' tapes with the 45 Meg

TEAC Tape Drive, and to provide some information on the 150 Meg Tape Drive.

EXPLANATION:
A problem can occur using 500' or 600' tapes with the 45 Meg TEAC Tape

Drive. The symptom is for the tape drive to hang during 'backup' with the
message "Positioning to last block” on the screen. This only happens when
adding a 2nd backup to a tape where the first address backed up was
approximately 22500-26000 sectors long. The problem is fixed with a new
prom on the drive. This problem does not occur on the 150 Meg Tape Drive.

With the 45 Meg Tape Drive, the tape is divided into 9 serial tracks, 1
used for a directory and 8 for data. The directory track details the disk
address, name if desired, and starting and ending sectors/blocks for each
address stored. When Backup is selected, the user must decide to either
erase or append to the tape. On a blank tape, an erase is always done.
The initial backup then starts on the 1st data track. |[f the end of tape
is reached, tape movement reverses and writing starts on the 2nd track.
Once track 2 is full, direction again reverses and track 3 begins and this
continues until the backup is completed. Once all data from an address is
copied, an entry is made in the directory. |f more data is to be stored
on the same tape, the directory is checked. The last directory entry
indicates where the backup ended and the tape is positioned there to start
the new backup. Originally, tapes used with this drive were 450'. The
problem occurs with 600' and some 500' tapes if the first address saved
has approximately 22500-26000 sectors and a 2nd address is added. A 600'
tape can save about 26000 sectors on the 1st track. The drive was
programmed to start looking at the begining of the 2nd track for the end
of data after 22526 sectors. When it finds no data at the start of the
2nd track, the drive times out and hangs with the message, "Positioning to
last block". A 500' tape wiil probably only fail if the 1st address
stored is in the 22500-23000 sector range while the 600' tapes could fail
anywhere from 22500 to approximately 26000. The exact number of sectors
to cause a problem can vary between tapes of the same length because of
variances with actual physical tape length and the number of bad blocks.

GROUP: 2200 Product Support MAIL STOP: 014-A3A

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




TECHNICAL SERVICE BULLETIN
SECTION:  HardHare Technical

NUMBER: _HWT 9524 REPLACES: DATE: 11/ /90 PAGE _2 OF 2
MATRIX 1D. 4103 PRODUCT /RELEASE# 2200 DS & CS-D TEAC Tape Drive

TITLE: Backup problem with 500/600' tapes & other tape related info

CORRECTIVE ACTION:
There are several circumventions as well as a fix to this problem. TEAC
is currently in the process of implementing the fix for Wang and 25 drives
should be in CE stock by the time this TSB is published. The fix involves
replacing a 28 pin prom usually soldered in at location U3 of the PCBA-IC
board. The good drives will have a 'D' on the prom, problem drives a 'C'.
Corrected Drives: U3 PCBA-IC Board - D 0067-01
Problem Drives: U3 PCBA-IC Board - C 0067-01
Due to the limited nature of this problem, drives should be replaced on a
problem only basis. To insure getting an updated drive domestically,
orders should be sent to Lowell as Second Level Centers are not purged.
Circumventions: |f using the standard DS Utility Backup:
1. Select a surface with less than 22500 or more than 26000 sectors to
be the 1st backup. Surface size can be checked by listing each disk &
noting the "CURRENT END" sector: LISTDCT/xxx (xxx = disk address).
2. Change the end sector on the 1st Backup from the 22500-26000 range
to 27000. This will use additional tape writing blanks and a few more
seconds of time, but will be otherwise transparent to the user.
3. One line change to @STAPEB. Contact Mike Bahia, 508-656-0256.

ADDITIONAL INFORMATION:
150 Meg Tape Drive: The only requirement is the R3 prom. Prom rev can be
checked using the DS Utility Disk & selecting the Configuration pick from
the main menu. Switch settings & cabling are identical to the 45 Meg.
150 Mg TEAC Tape Drive (MT-2ST/N65 - 4" drive on HH assy) 725-4893
45 Meg TEAC Tape Drive (MT-2ST - true half height device) 725-1481
R3 Prom FCO 1375 for DS/FCO 1376 for CS-D 728-0386/0387
Tape Compatibility: There has been some confusion over the tapes used
with the 45 & 150 Meg TEAC Tape Drives. The following table should help:
600' Extra Density Tape (read/write - 150 Meg Drive only) 725-7548
600' High Density Tapes (r/w - 45 Meq; read only - 150) 725-4055-1
450'/500' High Density (r/w - 45 Meg; read only - 150) 725-1482-1
Write Protect: To write, the hole toward the end of the tape inserted
into the drive first must be covered. With the slide version the tab must
be toward the corner. Writing to a protected tape should give an error
T12. With a 150 Meg you may incorrectly see a T1B error (l1llegal
command). A fix should be in the next release of the DS Utility after 2.0.

GROUP: 2200 Product Support MAIL STOP: 014-A3A

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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142 PRINTERS 10/87
PRINTER _OPTIONS:
There are six options available for the thirteen typas of printers that )
Redohaw mupports. These Optlons ara .aummarihed in the table balow, ‘
| PRINTER | MODEL |  CHARACTER | PRINT | LINES | LINES |
! ! ’ PITCH | QUALITY | PER INCH | PER FORM |
,.-..I’w Al '»‘\' R P 7=$‘===?E=E3=a=ll-lﬁlb .HH.I-E=======I==nﬂt====='==ﬁ===.!===l
| Poziw-1 ¢ 3 | N/A ] N/A | N/A | N/A |
I | {  {PICA ONLY) | (TD. onLY) | [ -
- - N W S S = memm e [ — |
| 275u%-6 | -6 | PICA, ELITE | N/A | §,8 | N/A |
| | ! | (8TD. ONLY) | J
Rl B B P DS S N |
| P-759@ | 33 | PICA, ELITE } STD, ALT ) £y | 66,88 | ’
fmsomcnn- fommnn c | ——— Jommmme e s i e
| P-150w | 356 |  PICA, ELITE | sTD, ALY | 6,8 | 66,88 |
!-~~*—'r**l----~v—!~-~*~“-'--w-"~v~'~*l~“~~~ ---------- R [ o |
| P-BO | 45 | PICA, CONDENSEL  |&TU, ALT, LET | 6,8 i N/A |
[——— o R e T EI SN PR Y PR |
| P-76 | 53 | PICA, ELITE, | STD, LET [ &,k [ 66,88 |
| p-150 | g CONDENSED ; ; | }
.,_.,_....---..-’-...w_._ R R T T T T e I jome e
| P-3/600 | "2 | N/A | N/A I &/A | 66,88 |
! ! | (PICA ONLY) | (srn. ONL{; ! ! {
‘ ........... ] -------- | .................... ’ ...... S ! mmm s mmm e
{ P80 | 80 | PICA, ELITE, ;  &TD. LET | 5,8 V! 66,88 |
i | f ' CONDENSED | ITAL. PROP | | | Y
'_k. . -&a.‘l,.&..k. e e - _...-..IL,__;,M,,_F,-W-‘-fm..,\.._._...‘ .l‘,,....“_..____,.,,|
| Pp-88x ' BX | PICA, ELITE, | 8TD, LET } 6,8 y 66,88 |
! | | CONDENSED i ITAL, PROP‘ : | |
‘_.._,._- _.,._;_-_._._--l.,..,...._,.u. _._._,A_,“ I G _.,.__I_._ _,.,____.._.A’
| vatgy | 81 | N/A | N/A | 6.8 | 66,88 |
g | I (rich L) | (STD. ONLY) | ! |
T Y P SRS S — |
| P-400 | 14 i N, A ! N/A t N/ i 66,88 |
! | | (PicA ULy ) | \STD. ONLY) | { }
I-‘..._ _u..,,l.,.f--- il . - - I SRR —ee b s s mE e r -
% | %%¥p.120! 40 ; PICAH, ELI%TE | STD, u© , 6.8 ; 66,88 | e
| | P-240 | \  GONDENSED | ; | :
| mmmmmm e m N T P e A -
|**P-904 | 890 | PICA, ELITF | ST5. LET N i 66,88 |
\ I l o CON ENSED | ! F |
T u—— |mmm - e e e . ...Ah_uu_l .............. |
| LaserJet! W8 | PICA, ELITE, | LET, tTA. . 6,8 i 66,88 |
I | | CONDENSED | : o |
lmnnﬁlﬂ-ﬂ*—-l-----_cleﬁ R TIY T T sy zu_-Lzrzq '.n.u':ms::.r.-_],;:;,:-‘—u [P i— I
N b Profortional print guality s arly c.vailab‘.e «i. tha PICA character pitch
! nodo.
** This 1w a color printer: there'cre, you can 31%0 sele~t the wolor you
want to use {soo page 1440 . /un\
- WEE The Nedsnoan PoI100 Puincar L. 14t lnoan 83 Lhe fantramsen 040
sV
wt’
ﬁ%ﬁ"




92 95,20 12549

{’-‘IQDH;
[ RS INALENSTROM

SELECT 43 —%

| PAPER EmD P2
CORBUSK A

AL PAO

|

& 46 28 viIlvesl LIDINGUE LHFURT

Lidingo Import AB

P arabe b

The Centronvics® Paralie! Interface is o 36-pin, byte- wide interface that has becoime
a witdely necepted slndurd for computer o pr inter communications. The
interface has chght lines whidh gany their sespertive binary bits in parallel. The
transmission of those data bits is contralled by the computer-supplicd STROBE
pulse, Handshaking, (flow ronlral) is sehieved by asserting ur deasserting vither
the ACKNLG or HISY Leads or hoth, All Centranies Parallel Ingic levelsare T
For your convenient veference, we have included & diagram of the Centronics
commectar and a chart that coverd the most commonly used feads.

. Parallel Interface (Centronlcs type)

SIGNAL PIN
DESIGNATION NUMBER

PIN SIGNAL
NUMBER DESIGNATION

— 86 —— UNDEFINED

— 35 — UNDEFINED

— 34 — UNDEFINED

w33 — UNDEFINED

—32 ~—— FAULT

—31 —— INPUT PRIME

— 30+~ ~ (R) INPUT PRIME

— 29 v (R} BUSY

— 28 — {P) ACKNOWLEDGE
—27 — (R)DATA BIT 8

4 5V 18—
CHASSIS GND — 17 — |
LOGIC GNO — 16—
OSCXT» + 15—

SUPPLY GND — 14 —
SLLECT — 13 F

PARPFA END —=12 —
BUSY - 11—
ACKNOWLEDGE —— 10 -
DATA BIT 8 — Q-

DATA T 7 —— B— ~—26 —.. - {R) DATA BIT 7
DATARIT @ — . 7 — 25— (MHDATADITB
DATA BIT 5 6 - con 24 —— (R) DATA BIT §
DATA BITA - 5 — —23— ([ LAIA Bl 4
DATABITZ .. 4— —22. . (MDATAGITI
atABIT 2 —- 3— —2{ — (RYDATA BIT 2
DAYARITY = mr 2 — - 20 — (RIDATA BIT1

DATA BTROE — 1-, —19 —— (R} DATA STROBE

(R) INDICATES SIGNAL GROUND RETURN

-

DIRECTION
SIGNAL RETURN {with ref.
PIN KO PIN NO SIGNAL 1o prinler) OESCRIPTION

i AL} STROBE n STROBE pulse (negative
golng) enables teading
data

2 20 OATA § in 13t to Bth bils of paralial
data,

3 2 DATA 2 I Each signal ls at “HIGH"
leval

4 22 DATA S n whan data b4 (oglcal 17

5 &3 DATA 4 i1l &nd "LOW" whan

€ 24 DATAL i . logleal "0"

7 29 DATA G tri

[} 20 DATAT ire

& 87 LATR S n

10 B ACKNLEG Ou "LOW" indticatas that data
hos been raceived and that
tho printet |8 reedy 1o
accept othar data,
AR ] nUGY Qut “HIGH" Indicatos hat the

printer cannot recelve dats.

NOTE: Pins 12,13, 14, 15, 1R 31, 32, 34, 35, ami 30 vary in funetion depending upun
application; they are communiy used fus pisiey ausiliary controls, and ereor
handling and indication.

Pins 16 and 12 are commonly used fur Jogie pround and chassis ground,
reapeclively.
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/
PRINTER BASICS
Device Type Speed Line Length Usage/Day
2221 Matrix ~ 200cps 132 3 hrs
2231W-1 Matrix 120 cps 112 3 hrs
2231W-2 Matrix 120 cps 132 ~ 3hrs
2231W-6  Matrix  70cps 132 3 hrs
1 ’ 30 BL | 3 hr
225 Matrix { 85 Rd 40 8
136 |
2261W 4 Head 220 Ipm 160 3 hrs
2263 -1 Chain 400 ipm 132 ghrs
2263 -2 Chain 600 Ipm 132 6 hrs
2263-3 Chain 430 Ipm 132 6 hrs
2081P5,/  Daisy  30cps {::g?, 2 hrs
. . 80 .
iP41L EL/Light 18 pg/min {156 Continuou




PRINTERS
CHARACTERISTICS
x\/
\,eo‘?" s
\;\‘\e SPEED
PRINTER
\ . TYPE
DEVICE # | \ IMAGE QUALITY
)
ALSO: o _PITCH k2 ' o USAGE/DAY¢”
o # of Copies, o CHARACTER SET
. ARACTE
Q‘y"s’ !




HARDWARE OVERVIEW

Table 5. Wang Printers
Image Rated Character Line
Model Type Quality Speed Char./Hr. Set Pitch | Length | Copies
2221W Matrix Acceptable | 200 cps 514,800 96 10 132 4
2231W-1 | Matrix Acceptable | 120 cps 316,800 96 10 112 3
2231W-2 | Matrix Good 120 cps 316,800 96 12 132 3
2231W-3 | Matrix Acceptable | 120 cps 316,800 96 10 132 3
. High
2231W-6 | Matrix . 70 cps 237,600 96 12 132 3
Density
2251 Matrix Good 90 Ipm 216,000 111 14 40 1
4-Head 10 136
2261W Matrix Good 220 lpm | 1,742,400 96 12 160 4
1 226341 Chain Good 400 lpm | 3,168,000 64 12 132 4
Ve
2263-2 Chain Good 600 lpm | 4,752,000 64 12 132 4
2263-3 Chain Good 430 lpm | 3,405,600 96 12 132 4
2273-1 Band Good 250 Ipm | 1,980,000 | 48,64, 96 10 132 5
2273-2 Band Good 600 Ipm | 4,752,000 | 48, 64, 96 10 132 5
2281W | Daisy | Excellent | 40cps | 144,000 86 10} 132 4
12 157
Electro-
. 18 pages | Not 128 10 80
IP41L | Static | Excellent | minyte | Applicable 12 | 156 1
Light
o

THO-30
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VS OFFICE Electronic Mail ~ Monday 10/01/90 08:56 am

To: 2200 MAILBOX CLUB . MS014-A3A/LOWELL
From: Mike Riley
Subject: 2200 : info required Date: 09/11/90

Distribution:

Not Requested

Erwin De Smedt
Wang Belgium
Wang does not have a Standard Printer Driver... What we have is a Printer

Driver Editor that let us build printer drivers for individual printers...
Ex, MP0O17 uses @PMO17V3 LDP8 uses @LASRJV1 ....Each of these drivers are
built by the Printer Driver Editor...

Wang did agree to let VARs and Vendors make their own printer drivers for
printers that Wang has not built drivers for at this time...The VAR or Vendor
built printer driver is the sole responsibility of that VAR or Vendor....

| will send a copy of the Printer Driver Editor to each of the European RSCs
so thay can distribute to the VARs and Venders of Europe... Wang Home Office
will distribute to VARs Vendors in North America...

Michael Riley



VS OFFICE Electronic Mail Monday 07/02/90 03:18 pm Page: 1

To:
Subject: 2200 Lasers

ﬂ’-xribution:

None, this item is In Progress

To: Mike Bahia From: William J. Tumbleson
Subject: 2200 Lasers Date Sent: 05/24/90
Mike:

As a 2200 product specialist your answer does not give me a lot of confidence
about the use of laser printers with 2200's. Who would you suggest talking to
to find out if we have these printers in use at customer sites? This is a
Redshaw account so I called Redshaw but I drew a blank when I asked if they
supported laser printers? I also have a commercial account (the local chamber
of commerce) that might be interested. As you know our sales people don't
talk to 2200 users. HELP!

Bill T.
Original Memo
To: William J. Tumbleson From: Mike Bahia
Subject: 2200 Lasers Date Sent: 05/23/90
Bill,

According to the Pricing Manual both the LCS15 & the LDP8 are supported on
yhnNZZOO. I am not familiar with either of these printers but they would have
& .ntronics interface for 2200 support & possibly other minor differences with
similar versions used on other product 1ines. In other words the 2200 version
is different from the serial versions. If I can be of further assistance pleas
e let me know.

Regards,
Mike Bahia
Product Support
508-656-0256

Reply
Bill,

I'ma little confused. These are the supported lasers on 2200. I do not
know or except that Wang Sales people will not talk to 2200 customers. If they
cannot provide at least some cordial assistance there is a serious problem. If
need be we could talk to the Sales manager. I would imagine there is a data
sheet on these lasers. Sales should be able to provide the answers or get the
answers. Harris Gates is the Marketing Guru for 2200 and I am sure he would be
glad to help them (508-947-3797). Gene Schultz is the Product Line Manager.
Though I am not familiar with these lasers, that has no bearing on whether they
are supported. Bob Henrichs is the Hardware Product Support Engineer on the
Laser printers. Please call me if necessary at 508-656-0256. I will be on
vacation next week.

Regards,
Mike
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GENERAL OPERATION
CARRIAGE MOVEMENT

A
A carriage assembly moves the primnt head across the paper. Printing is
performed by selectively firing the solenoids of the print head as it moves
from left to right. Synchronoization of the print process and the carriage
movement is provided by an optical photocell located on the carriage. The
optical photocell moves across the timing fence which has vertical bars that
interrupt the light to the phototransistor generating a video signal. This
signal is used to generate a strobe for print timing.

The carriage is driven by a servo motor which results in fewer mechanical
parts and quieter operation (refer to fig. 1). Feedback via a tachometer
mechanically linked to the motor helps maintain stability and constant speed.

o . - I- — ———— oy Gy o coal; ol eesh  E—— —1 -
(FROM 6576/7076) . b SERVD MOTOR |
START/STOP  _| - i |
LOGIC FORWARD/ I |
- - REVERSE il '
——===] - | CONTROL |
! REED l-—-J | TACHOMETER |

| SWITCHES, | : : N - |

t (3) | | N |-
L”_._._.J | Alﬁ

. I |

FEEDBACK | |

n R
e e e —— e

FIGURE 1 CARRIAGE SERVO MOTOR -

There are three reed switches located on the frame of the carriage block.
These switches are activated by a magnet located on the underside of the
carriage. The outputs of these switches and Start/Stop logic from the 6576
board are used to control forward and reverse logic for the servo motor.

.PAPER MOVEMENT

Paper movement is originated by three separate functions: line feed, vertical
tab and form feed. Each of these functions causes paper movement by
activating a stepping motor. For vertical tadb and form feed, the motor will
step until a hole is detected in the appropriate channel of the vertical
format paper tape by the tape reader.

The Vertical Format Unit (VFU) consists of a 3 channel optical tape reademm
using channels 2, 5, and 7. Movement of the tape in the VFU is caused by
direct mechanical linkage to the gear train that feeds the paper.



LINE FEED A line feed can be generated by any of the following three
conditions

a. Automatic line feed after each carriage return.(2200)

b. Receiving a line feed code (HEX (0A) on 2200) via the
system as decoded by the function decoder.

c. Depressing the line feed key on the control panel of the
printer (2200) (In this case, the printer must be
deselected.)

VERTICAL TAB A vertical tab can be generated only by receiving a
vertical tab code. (HEX (0B) on 2200)

FORM FEED A form feed can be generated by any of the following three
conditions:

‘a. Receiving a form feed code (HEX (0C) on 2200) from the
system decoded by the function decoder.

b. Pressing the Top of Form key on the control panel.
(Printer must be deselected.)

c. ) ~ When an end of document hole is detected by the VFU.

RIBBON MOVEMENT

Ribbon movement is accomplished with logic .controlled, triac driven 24 VAC
gear motors, one for each direction. Only one motor is active at any one
time. When an end of ribbon is detected, control is switched to the opposite
motor. End of ribbon is sensed when a rivet on the ribbon catches and pulls
the ribbon reverse actuator. This actuator closes a switch which toggles a
flip-flop reversing the control logic.

Each ribbon motor assembly consists of a gear motor and a hold-in solenoid.
The motor, when off, is not engaged in the gear box. However, when power is
applied, motor .action draws the armature up to engage the gears. When the
printer is idle, the ribbon mechanism is disabled, and the motor drops from
the gear box. To reduce wear on the gear motor, a hold-in solenoid is used to
keep the driving motor engaged.



21W COMPATIBILITY CHART

l. Memory and Regulator Board
210-7028 or 210-6728 61212 Need 7028 for Underscore
210-6727D :
2, 3, 4 et On

2. Format and Print Control Board
210-6577
210-6577

Jumper A to B and D to E
Jumper B to C and E to F

3. 1/0 Control and Data Storage Board
210-7076 or 210-6576 Need 7076 for Underscore
210-7076-1
210-7076-2

4, Heat Sink
270-0261

5. Control Panel
210-6734
- 210-7038

6. Chassis
270-0260

270-0260 Jumper I/0 slot Dj to 7076 slot Lj

1/0 slot By to 7076 slot By
I/0 slot Ly to 7076 slot 104

270-0260 Add Canon Connector

7. 21V Converter Board

210-7231 Insert in I/0 slot J12

TOP FEED/BOTTOM FEED COMPATIBILITY

Description Top Feed
Carriage Assembly 279-5070-42
Carriage Drive Motor and Tach A'ssy 279-5070-54
Tach Belt 656-0223

Sw. Settings - 1 and § ﬁ:;

ALL PARALLEL
ALL SERIAL

2200
ALL VS and WP

ALL PARALLEL
200w
ALL SERIAL

ALL

ALL PARALLEL
ALL SERIAL

2200

VS PARALLEL
ALL SERIAL

VS PARALLEL
ONLY -

Bottom Feed
279-5070~-19
279-5070-17
656-0227



ELECTRICAL ADJUSTMENTS

To prevent damage to the print head while making the following adjustments,
dis¢onnect the print head electrically by disconnecting the finger board
providing solenoid current. Then runm a program for continuous printing. Each
adjustment required for print timing is listed in Table 1. Perform the +5VR
and -12VR adjustments before proceeding to print timing.

NOTE:

Whenever the 6577 or 6728/7028 board are
changed, these adjustments must be checked.

I
|
|
J
\

TABLE 1

LEVEL

OR SIGNAL BOARD LOCATION MEASUREMENT ADJUSTMENTS

+5VR 6728/7028 Pin Bj +5 volts + .10 volts R82

-12VR 6728/7028 Pin 133 -12 volts + .10 volts R103

WS 6577 Pin L3 925 us # 25 us full cycle R38
ﬁﬁé squarewave (507 duty cycle) R11

WS(TRAILING 6728/7028 Pin C» 425-435 us positive pulse R&4

EDGE)

ol PARALLEL.

WS(LEADING 6728/7028 Pin S 425-435 us positive pulse R39

EDGE) : -

LEADING ¢ 6727D L34 Pin 6 *'425-435 us positive pulse R14

T RAMNLING )

FOR SEMAL 6727D L34