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SECTION 1
DESCRIPTION

1.1 GENERAL

The PCS II, marketed as a 2200 Portable/Personal Computing System,
is a self-contained unit with CPU, BASIC Keyword Keyboard, 9 Inch Wang
Video Display, and Mini Diskette Drive. This unit is intended to be =a
stand-alone, single-user computer with provisions for two output writing

peripherals and the following options:

OPTION # DESCRIPTION
60 Auxiliary display connector audio and KB clicker
60A 80 x 24 CRT display
61 2201 Output Writer
62 Async Telecommunications Lnterface
62B Bi-sync Telecommunications Interface
65 IEEE-488 Interface
67 8 Bit Parallel I/0 Interface

- Memory Upgrades
- Upgrade to Dual Disks

PRIMARY
DRIVE SECONDARY
DRIVE
WANG OR
MOTOROLA
9" DISPLAY
FORMAT BUTTON
(PRIMARY DRIVE)
BRIGHTNESS

BASIC U/L CASE
KEYWORD KEYBOARD

CONTRAST

PCS~II - FRONT VIEW

FIGURE 1-1



The PCS II has the programming capabilities of the present 2200T
CPU. RAM may be expanded in 8,192 (8K) byte increments to 32,768 (32K)
bytes. 2221W Line
Printer, -2231W or 2231W-2 Line Printer, 2251 Line Printer, 2261W Line
Printer, 2263-1 or 2263-2 Line Printer, 2271 Impact Character Printer,
2281 Line Printer, 2202 Output Writer/Plotter*, 2212 Flatbed Plotter%*,
2232 Flatbed Plotter* and 2273 Digital Drum Plotter* (single or triple

PCS-1I1 supports the following printers and plotters:

pen, English or Metric system).

1.2 MODEL INFORMATION

TYPICAL SERIAL TAG: 2 = 8§
= 16K

RAM SIZE #:
FIGURE 1-2 6 = 24K
8 = 32K

PRODUCT

\
(WANG ) ocmimonse-

PCS-IT - ZlB(S)”"””‘

.# OF MINI DISK DRIVES:
(1=Single; 2=Dual)

- SPECTAL KEYBOARD
ENCODER (7048-1)

MODEL:
SERIAL #: GM 1234

o/e0 & —DISPLAY TYPE:
115 VA z (A = 64 x 16;
Z AN B = 80 x 24)

\

LINE FREQUENCY

/

LINE VOLTAGE

64 x 16 Display 64 x 16 Display

RAM Single Minidiskette Dual Minidiskette
Size BASIC Keyword Keyboard BASIC Keyword Keyboard
Serial: WL #: Serial: WL #:
8K PCSII-21A/177-2EE2-1A PCSII-22A/177-2EE2-2A
16K PCSII-41A/177-2EE4-1A PCSII-42A/177-2EE4-2A
24K PCSII-61A/177-2EE6-1A PCSII-62A/177-2EE6-2A
32K PCSII-81A/177-2EE8-1A PCSII-82A/177-2EE8-2A

*Only with Option 61



Size

8K
16K
24K
32K

80 x 24 Display
Single Minidiskette
BASIC Keyword Keyboard

80 x 24 Display
Dual Minidiskette
BASIC Keyword Keyboard

Serial: WL #:

PCSII-21B/177-2EE2-1B
PCSII-41B/177-2EE4-1B
PCSII-61B/177-2EE6-1B
PCSII-81B/177-2EE8-1B

Serial: WL #:

PCSII-22B/177-2EE2-2B
PCSII-42B/177-2EE4-2B
PCSII-62B/177-2EE6-2B
PCSII-82B/177-2EE8-2B

1.3 CHASSIS LAYOUTS

PCS-I1 ELECTRONIC CHASSIS

(FRNT)

FIGURE 1-3 WANG (OR)
MOTOROLA
9" DISPLAY
POWER &
TRANSFORMER o~
50/60 Hz o g
WL #410-0119 Sé
™~

' ':”.'v.":' f .
"t 7256-1 (WANG)
HEAT SINK ASSEMBLY; WL #270-0380

L3

i / DISPLAY DRIVE PC:
:l "!k |

7180 DISK I/0

SPARE (OPTION) SLOT

7052 (OR) 7052-1 MEMORY

7051 CPU

g I ) B R

7058 OR 7159 1/0 (DISPLAY, PRINTER, PLOTTER, KEYBOARD)

COMPONENT SIDE OF PC'S FACE REAR

(REAR)
PRINTER 1 RS-232-C
OPTION
L— (or) _l PRINTER 2 TELECOM.
PLOTTER
OPTION 60
AUX. DISPLAY
FUSE: AC LINE CONNECTION
3.0 A SB @ 115 VAC CORD
1.5 A SB @ 220 VAC 7
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-CAUTION-

Up to 100 PCS-~IIs were produced with a heat sink assembly which has
four diodes, a +12V pass transistor, a -12V pass transistor and a +5V
pass transistor. A new heat sink assembly was produced with all of the
above, plus an additional +5V pass transistor and two 40 milliohm resis-

tors (17 & 1/2" of #24 wire). See Figures 1-6 and 1-7.

The additional +5V pass transistor was added because the single
transistor became very hot (+150°C; operating within specification). The
single transistor configuration works properly, and does not cause any
problems as long as the airflow is not restricted in any way. Also, if
any options are added to the PCS-II, the transistor becomes hotter, but
still within specification. If the airflow is restricted, a power supply
failure will definitely occur.

The most important problem with the single transistor is one of
safety. If the cover is removed for any period of time, there is no
airflow over the heat sink, and the +5V transistor will become very
hot. If someone were to touch the transistor, a severe burn would re-
sult. Therefore, it is recommended that the PCS-II only be operated
with the cover in place. There is no need to remove the cover for power
supply adjustments, since they are accessible through the top cover near

the minidiskettes, and the adjustment pots are accessible by removing

the front panel.

11




8-1 JNIJI4

QIAOWHY SYHAOD R “XddJOT1d INIW °S,0d ‘MATA dOL/9IvIAY - II-SOd

0/1 @IvOodiAdA
0/1 334110714
0/1 ¥AINI¥4
0/I AV1dSIA 6ST/

(x0) 850/

ndd 1504

AJOWHNW 260L

(LOTS NOIXLJO) mIVdS

0/1 4SIA 08TL

TIVOLEIHLON 9501

YIAVAIS
09 NOTLJO

AV1dSId

u6 VIOSOLOW
(d0) ONVM

4090
ALV IIISVL INIT OV

JHNIOASNVIL
daMOod

qamMod
AV1dSId

1EA0Vad

NMOU—-d'IOH Od
YOLVIITd

OVA 022 ® 94S V 6°'1
OVA STT ® 9S V 0°¢
tdsnd OV

(19-d0) I1I071S
NOIIdO

dIM0d NVd

08€0-0LC# M
ATIWASSY
JANIS LVHH

12



6-1 TNYI4 CIAOKTI YAAOD ASIA INIW -MATA ¥VAY/d0L - II-S2d

(STATIQ HIOY ¥OI)
(8,11-S0d ¥ILVI NI
€TTT-02Z# M X9 QIAIVIAEH) x1ddans
* XSSV T19VD ¥aMod
¥aMod oda 11-S0d
nodd
SAATIA ALV1d
H109 O1 ONTINNOK
¥aMOod Od MS1d

0/1I ASI1d
Jd 081¢

£€90G6Z# Od
TOYINOD
YOLOW LY¥VINHS

2d 08T/
RO¥A AT9VD 'TVNOIS
0/1 MSIA XIVWIEd

0d 08T. WO¥4

£90GZ# 0d 19V TVNOIS
TOMINOD ¥OIOW I¥VHAHS ~— ey — 0/1 ¥sIda
L AAVANODAS
IavonHs 0 NS 00 | BEEEEES O\ S .n.
$70/7d ——= :
790SZ# 0d (08T Wodd
JATYA L¥VOOHS STYNOTS 0/1)
19voONHS
ir/1d
(ONIYIM
MSIA YANNI)
IAVONHS ‘er/cd LINQ (F1IVD LIND (ONTYIM
JATIA MSId avEH M/¥) JATIA MSIA MS1a WANNI)
KIVAI¥Yd T¥VONHS KIVaAN0D IS LAVONHS
shr/vd ‘gr/ed
(08TL WOdd wwmmmm
STVNOIS O/1) (¥AM04d 04)
MSIA L¥VOOHS LAVONHS -Zr/Td

S1r/1d V
{ {

13



QAAOWM ALY'1ddSVE ‘MATA FAISYAANN - II-SDd

Ol-1 F¥N9IA
LADVad
WS O s oo
“IOLDANNOD INIT OV TIVOTEAHLOK

OHINN A8T+ 404
dOLIDVAYD
dHLTIIA

0d ¥3dODNH
@vogada 8%0L

od 8%0L NO
1L ¥OLOENNOD

Od qIvVOodxdd 640/

710€~0C¢# M TT9VD

NoggIy IVId
(R1dd0S ¥A 6+)
mwmwaowmmwwqw BOLIIVVD JVA mmwwmﬂmV
AVIdd YALTId
9 NOIL33S 33S 09 NOILJO 04 6%.9

DdYNN A8T- ¥04
dOLIDVAVD ddLT1Id

Jd TIVOLIIHLOW
950/

(T# YAINI™EA)
€L MOLOANNOD

(¥41.1071d
¥0 g4 9HINIY)
ZL 9OILDANNOD

(SNOTLIVIINAWWOOHTAL)
Ir JOIDANNOD

TIVOLIHLOW
960L NO
¥{ dOLDINNOD

14



15

FIGURE 1-11
7051 CPU

FIGURE 1-12
7052/52-1 MEMORY

FIGURE 1-13
7180 DISK 1/0



d.’----

SA 400 MINI DISK DRIVE UNIT

FIGURE 1-14
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MOUNTING SCREWS
STEPPER MOTOR
TACH DISK

STEPPER MOTOQOR

MOTOR
CONTROL PCB

J1
CONNECTOR

P3
CONNECTOR

FIGURE 1-15

DRIVE PULLEY
J2 CONNECTOR

GRIVE BELT
MOTOR PULLEY

DRIVE PCB

P3
CONNECTOR

J1 CONNECTOR

PROGRAM SHUNT

FACE PLATE

Pa CONNECTOR FIGURE 1-16
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Wi E HUB LOAD BAIL

PHOGYLT :
O INDEX HEAD AND
SWICH  gpyuppg DETECTOR HEAD CARTRIDGE

PLATEN  SOLENOID /' fecemply

TRACK ZERO
SWITCH

FIGURE 1-17

PIVOT SPRINGS
HUB FRAME

— FOLLOWER
4 E e ABL
HUB FRAME  UINITER o CARRIAGE ~ACTUATOR D CABLE
ok GUIDE ROD
J2 CONNECTOR

INTERFACE
CABLE

P2 CONNECTOR

HEAD CABLE

P4 HEAD CABLE —

CONNECTOR HEAD CABLE

EXTENDER

18
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1.3.1 CIRCUIT BOARD SUMMARY

1=
2200 USAGE
CIRCUIT BOARDS DESCRIPTION PCS-2 E
WL#210-6749 115/220 AC Switch PC X X
210-7048 Keyboard Encoder X X
210-7049 Keyboard X X
210-7051 CPU X X
210-7052 RAM/ROM (8K or 16K RAM) X X
210-7052-1 RAM/ROM (24K or 32K RAM) X X
210-7056 Motherboard X
210-7058 64 x 16 Video/Printer/Plotter Controller X
210-7061 OP 61 Output Writer Controller X X
210-7067-2 Voltage Regulator X
210-7153 OP 62 Async Telecommunications Interface (4K RAM) X X
210-7153-1 OP 62B Bisync Telecommunications Interface (8K RAM) X X
210-7154 OP 65 IEEE Interface X X
— 210-7155 OP 67 8-Bit Parallel I/0 X X
210-7159 OP 60A 80 x 24 CRT, Printer, Plotter Controller X
210-7180 Mini Diskette Controller X
210-7256~1 Wang 9'" Display Electronics X X
726-1062 Shugart Mini-Disk Logic (Shugart #25060) X
726-1063 Shugart Mini~Disk Motor Control (Shugart #25063) X
1.4 SPECIFICATIONS
1.4.1 GENERAL SPECIFICATIONS
Unit Size
Height 18 3/4 in. (47.7 cm)
Depth 20 1/2 in. (52 cm)
Width 19 3/4 in. (50.2 cm)
Weight
62 1bs. (28 kg)
-~ Display Size

9 in. diagomal (22.9 cm)

21
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Display Capacity

16 lines, 64 char/line (Std.)

24 lines, 80 char/line (Optional)
Character Size

Height 125 in. (.32 cm)

Width . .125 in. (.32 cm)
Power Requirements

115 or 230 VAC + 10%

50 or 60 Hz + 1/2 Hz
Wattage

260w (8,840 BTU/Hr.)
External Fuses (One)

3a @ 115V/60 Hz

1.5a @ 230V/50 Hz
Internal Fuses (Two)

Display Chassis; 2/10 amps @ 250V each; see Figure 10
Operating Environment

50°F to 90°F (10°C to 32°C)

20% to 807% relative humidity, allowable

35% to 657 relative humidity, recommended
Memory

8K, 16K, 24K, 32K
Subroutine Stacking

44 (approx.)

1.4.2 MINI DISKETTE DRIVE PERFORMANCE SPECIFICATIONS

Capacity
Unformatted
per disk 109.4K bytes
per track 3125 bytes

Formatted (Reference Section 7.0)

Hard Sectoring:

per disk 8 9.6K bytes
per track 2560 bytes
per sector 256 bytes

sectors per track 10

22



Transfer Rate
Latency (average)
Access Time

track to track

average

settling time
Head Load Time
Disc'Motor Start Time

125K bits/sec.
100 ms

40 ms
533 ms
10 ms
75 ms

1 sec.

1.4.3 MINI DISKETTE DRIVE FUNCTIONAL SPECIFICATIONS

Rotational Speed

Recording Density (inside track)
Flux Density

Track Density

Tracks

Inside Track Radius

Outside Track Radius

Index

Encoding Method

Media Requirements

300 RPM

2581 BPIL

5162 FCI

48 TPI

35

1.542 in. (3.916 cm)
2.250 in. (5.715 cm)
1

FM

SA105 (Hard Sectored)

l.4.4 MINI DISKETTE DRIVE PHYSICAL SPECIFICATIONS

Environmental Limits:
Ambient Temperature=

Operating Shipping

-~40°F to 144°F
(-40°C to 62°C)

40°F to 115°F
(4°C to 46°C)

Relative Humidity=

20% to 80% 1% to 95%

23

Storage

-8°F to 117°F
(-22°C to 47°C)

1% to 95%



DC Voltage Requirements:
+12 VDC + 5% 0.9 amp 1.8 amp
(typical) (maximum)
+5 VDC + 52 0.5 amp 0.7 amp

supplied by host unit

(typical) (maximum)

Mechanical Dimensions:
Width
Height
Depth
Weight

Power Dissipation=

5.75 in. (14.60 cm)
3.25 in. (8.25 cm)
8.00 in. (20.32 cm)
3 1bs. (1.36 kg)

15 watts (51 BTU/Hr) Operating (typical)
7.5 watts (26 BTU/Hr) Standby (typical)

1.4.5 MINI DISKETTE DRIVE RELIABILITY SPECIFICATIONS

*MTBF (Mean Time Between

Failures)
PM (Preventive Maintenance)
MTTR (Mean Time to Repair)

Error Rates
Soft Errors
Hard Errors
Seek Errors

Component Design
Life

Media Life

*MTBF assumes duty cycle of spindle drive motor to be 25% of

Power-0On Hours.

24

8,000 Power on Hours

(Typical Usage)
Clean Read/Write head

30 Minutes

1 per 108 bits read
1 per 1011
1 per 106 seeks

bits read

5 years

3.0 x 106 passes per track



1.4.6 MINI FLOPPY EXECUTION TIMES

BASIC operation performed:

PRINT HEX(07): VERIFY F(0, 349):PRINT HEX(07)
SAVE DCF (program of 82 sectors)

LOAD DCF (program of 82 sectors)

LIST DCF (12 files)

MOVE FR (12 files at sectors 4-174)

COPY FR (0, 349)

DATASAVE BAF ( ) A$ () of sectors 0-349
DATALOAD BAF ( ) A$ () of sectors 0-349

FOR I = 1 TO 5: DATASAVE DC C$,A$(),BS(),E$,GS$()
NEXT I (occupies 7 sectors per each save)

Same as example above except DATALOAD replaced DATASAVE

FOR I = 1 TO 5: DATASAVE DC C$,A$(),B$(),E$,G$(),X5()
NEXT I

Same as example above except DATALOAD replaced DATASAVE

FOR I = 1 TO 20: DATASAVE DC C$,A$(),B$(),ES$,G5$(),X80)
NEXT I

Same as example above except DATALOAD replaced DATASAVE
NOTE:

Dimensions of variables used are as follows:

C$1, A$(4)64, BS(4)64, ESL6, G$(5,5)32, X$(64)32
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Approximate Timing:

28-29 sec.
12-13 sec.
9 sec.
5 sec,
48 sec.
70 sec.
28 sec.
29 sec.

3-4 sec.

3 sec.

8 sec.

7 sec.

27 sec.

26 sec.



1.5 PCS ITIA ADDENDUM
1.5.1 GENERAL

The PCS IIA, marketed as a 2200 Portable Computing System, is a
self-contained unit with CPU, BASIC Keyword Keyboard, 9 inch Wang
Video Display, and Mini Diskette Drive(s). This unit is intended to
be a stand-alone, single-user computer with provisions made for ome

output writer and disk workstation capability.

The PCS IIA can be attached to an existing 2200 CPU by connecting
the multiplexer slave portion of the PCS IIA to the MXA (master mux)
installed in the 2200 CPU. This will allow the PCS IIA to have access
to the disk that is part of the 2200 system. Up to three PCS IIA's
can be connected to the MXA. Configuration guidelines are provided in

section 2.5.2.

The options available for the PCS ITA are the same as those
offered for the PCS II. A few new products have been added to the

list of available printers and plotters. Following is an updated list:

PRINTERS PLOTTERS
#2201 %2202
2201L %2212
2221W #2232
2231W-1, -2, -6 2272
2251 2281P
2261W 2282
2263-1, -2
2271
2281

*0Opt. 61 Required
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1.5.2 MODEL INFORMATION

Part numbers (60 Hz):

(64 X 16 CRT)

Memory Single Mini Diskette Dual Mini Diskette
8K 177-2AE2~1A 177-2AE2-2A
16K 177-2AE4-1A 177~-2AE4-2A
24K 177-2AE6~-1A 177-2AE6-2A
32K 177-2AE8-1A 177-2AE8-2A

(80 X 24 CRT)

Memory Single Mini Diskette Dual Mini Diskette
8K 177-2AE2-1B 177-2AE2-2B
16K 177-2AE4~1B 177-2AE4~-2B
24K 177-2AE6-1B 177-2AE6-2B
32K 177-2AE8-1B 177-2AE8-2B

1.5.3 CHASSIS LAYOUT

The chassis layout for the PCS ITA is identical to that of the PCS
II with two exceptions: 1) The I/0 board is a 7054 or 7059 (Video,
Printer, Disk Controller), 2) The printer #2 comnector is now the MXB

.(Mux Slave) connector.

1.5.4 CIRCUIT BOARD SUMMARY

210-7054 64 X 16 Video/Printer/Disk Controller
210-7059 60 X 24 Video/Printer/Disk Controller

The remaining boards are the same as for the PCS II except the
210-7058 and 210-7159 are not used.
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SECTION 2
INSTALLATION

2.1 AC POWER REQUIREMENTS

For most Wang Systems, a 20 ampere/115 VAC or 10 ampere/220 VAC
power line is adequate. Further system requirements dictate that this
line amplitude must be regulated to within + 10%, must be noise free,
and line frequency should not vary more than + 1/2 cycle. Wherever

feasible, the system should have its own AC power line.

If the line is not sufficiently regulated to the limits indicated
above, a constant voltage transformer should be installed. If the line
is noisy, however, a detailed analysis of the problem must be performed

to insure a correct solution.

Since computers and peripheral equipments are extremely susceptible
to Electromagnetic Interference (EMI), the source of the EMI must be
determined before a solution is proposed. EMI can enter the System by
conduction along wiring and cabling or by direct radiation. If sources
of EMI, which include office machines, air conditioning units, electric
motors, machinery and arc welders, are in close proximity to the System,
EMI will enter by direct radiation. The noise generating device should
be relocated, repaired or filtered to prevent it from interfering with
the System. If the source of the noise cannot be found, an EMI filter
with a cut-off frequency near 10 kHz should be installed on the System's
AC power line. In all cases, be sure that the AC power line has been
properly installed in steel conduit and that the conduit is properly
connected to junction boxes. Also, insure that other devices including
fluorescent lighting, are not connected to the AC power line. In ex-
treme cases, such as where arc welders are used in the vicinity, it may

also be necessary to shield the peripheral cables.

The ground pin of the AC line cord is connected to the chassis of
the 2200, as recommended by the National Electrical Manufacturer's
Association, and protects operating personnel from electrical shock.
Always connect the 2200 to a grounded outlet to insure safety from

electrical shock.
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‘2.2 DEVICE ADDRESS ASSIGNMENTS
Device Address Settings in 2200 PCS-2 (Excluding 7061 PC):

HEX X Y Y
(HEX) 1 5

|---————'——""LOW ORDER:

Is either hardwired or switch se-

lectable.

HIGH ORDER:

Is either hardwired or switch se-

lectable.

DEVICE TYPE:
Determined by 2200 Microcode, not

part of switch settings.
Note that only addresses HEX @1 and @@5 are available for primary

console devices; these two addresses are hardwired. The disk controller

7180 is also hardwired (to HEX 1¢f), no switch settings necessary.

FIGURE 2-1
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The following figures specify device address settings for all PCS-II
A~ controllers (including optional controllers 7153, 7154, and 7155).

PRINTER #2/PLOTTER ADDRESS SELECTIONS: X11, 12, 13, 14, 16, 17
“é

HEX
—
H Lt !‘:I SWITCH ADDRESS
-~

/3 X (NOT USED)

£35] =)

=1 7 7
B ' = 1
o 16

B L ) 5 X (NOT USED)
, . ‘ ' , , , cn e [ S 1%

-
=]
Fows v wo |20

o 3 13

(PRINTER #1, DISPLAY & KEYBOARD ADDRESSES HARDWIRED)
L

P am
7058 1/0 BOARD FIGURE 2-2
(KEYBOARD, PRINTER 1, PRINTER 2/PLOTTER, DISPLAY)

OP-61 ADDRESS SELECTIONS:

Standard: X11

Available: X@@-XPF (Excluding X01
X05
X10

X15)

1 1

10 11 2 2
== 4
| Y 2
CT1 y4——— 4 8
'E DB S—‘_ 5 10
CT=0 94

CIDo () 6 20
CI] s —— 7 40

‘B To& \ 8 80

430 NoO

(i §
CIr - o007
cur - our

1

!
i [ swmon soess
I

i

anqa
t

f 1° ¢ ] ) HR o ) . )
i AL INFLIXTITY) o JoiIZVVETIN ML 4N P ERCH 3 2 t"lltl‘;'l.‘ll 2 LISOveTIRSENLEJNPLICHA
COMPONENT LAYOUT

FIGURE 2-3

7061° OPTION 61 BOARD
(OUTPUT WRITER)
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OP-62, 62B ADDRESS SELECTIONS:

Standard: XIC
Available: X@@9-XFF (Excluding X01
. X05
X10

& X15)

RLEEERLER
Hﬂﬂﬂﬂﬂﬂﬂm q

I T SWITCH  ADDRESS
E| H 430 Ko —1 80
1] 2 40
npl S=2TE—
EI o 3 ® -
o s———4 10
EI o ¢+——m—s 3
4
2
1

g
B8

-

=

LI8

(4

!

l

. e -

=

- e u f f j]_y
R 1 R
COMPDNZNI’ LAYOUT
FIGURE 2-4
7153/53-1 OPTION 62, 62B BOARD
( TELECOMMUNICATIONS)
OP-65 DEVICE ADDRESS SELECTIONS:
Standard: X4C-X4F
Available: X@#@-XFF (Excluding X01, X05,
X10, X15)
HEX
SWITCH  ADDRES
OP-65 LISTEN/TALK L RESS
ADDRESS SELECTIONS . 4310 No 1
(Y we S :I T 1—42 2f NOT USED
Ltsten  Totk swited | Lt Taln Swltch ~ ~ [ ocae I 2 sl
| Mcens_Maren_seiiim | Mervsy Maress Seftig_ = T —"3 4
R 2oz 2 £ o g e
2 a :;E"- ] S e g N 1 8
310 to I i‘ :5 i’J:: :,5 § E:;: v % g——“s 10
=y sy o8 oE| e = 6 20
o | 3§ Y| 3 B &y > o s
RO oEml oW B oM e ’ ko
= sw4 § i« we | ox s o \5 80
T s%s ; :g E?é H € mm //
° were: | aeons witeh OFF
N msans cwiteh ON Addreyy,
EXAMPLE: LISTEN @ 21 ( O Prineey Aboras
TALK @ 41 M

040 ALTIN Astrers

O Service ewvest
Addreys

Motorved

= 23

C000Ge002060000,

rrzx]

T 7]
2je0 avay
n?

....
.
e
X
~
s
ST
!
-~
2

7154 OPTION 65 BOARD
(1EEE 488 STANDARD INTERFACE)
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P-67 ADDRESS SWITCH SELECTIONS: Standard: X3A
o Available: X@8-XFF (Excluding

X01, X05
X10, X15)

HEX
SWITCH  ADDRESS

ago wo | _—1 80
= —2 40
= €

(K11 8]

R} )
bE LR GaE] [EE] A
Gfe] OCRal @

Componsur saroy FIGURE 2-6

7155 OPTION 67 BOARD
(8-BLT PARALLEL 1/0)

PRINTER #2/PLOTTER ADDRESS SELECTIONS: X11, 12, 13, 14, 16, 17
(PRINTER 01, DISPLAY & KEYBOARD ADDRESSES HARDWIRED)

-
rar d

ls.\
B 7 17

HEX
SWITCH  ADDRESS —“
] I o [ ] ]
' 340 No 2 u
; M T 1 /2 12
I 1
tqon | 1o ' i [ ________..—-—3 13 '
] fof <t SR = ¢ W
.a i M : C:E "-'———'A
= St——us
CT 94—
T
T

-

Les
O @ el o
-ILGOE
23 [ [59 EE30

LL0 L4 q
Lesa §

-
Leze q

&L 74

(3 3¢ [
75 ZX]

-

i

Gaevey
37K
=3
G533
(rrx]

=a
=3

£ 96
Nrxrx)

I8
rzx]
&=
I 0& ‘g
=4

o9 ‘
=
=3
=zid

FIGURE 2-7

7159 OPTION 60A BOARD
(KEYBOARD, PRINTER 1, PRINTER 2/PLOTTER, DISPLAY)
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2.3 RAM SIZE SELECTION

RAM size selection in the PCS-II is very similar to that used in
previous 2200 CPU's, and is identical to 2200 E/F; jumper wires are in-
stalled on the 7051 CPU board (see Figure 2-8 below) for the four RAM

size variations available. No other variations are possible.

FIGURE 2-8
7051 RAM SIZE SELECTION

>

(TTEI TP

#2
N N LP o (nqu
16 -
. FIGURE
3. L0 2-5 INSERT
\ 17 P g !
7052/52-1 7051
MEMORY SIZE JUMPER(S) INSTALLED J
8K Neither
16K 'l" only
24K '2' only
32K Both
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2.4 TINCOMING INSPECTION & INSTALLATION

Refer to Section 2.1 for description of appropriate environment,
temperature, etc. Until further notice, PCS~II's are being shipped with

logic boards removed from the chassis/motherboard.

When a PCS-II shipment arrives, partially disassemble the Display/
Disk/Keyboard as described in steps a) and b), paragraph 7.2.2.

These separate logic boards, transported in the same shipping con-

tainer, must now be carefully inserted into the PCS-II motherboard.

1. If there is an option with the system, refer to Section 6 and follow

the appropriate option installation procedure first.

Insert circuit boards according to the following procedure (Ref:
Figures 1-3 and 1-5):

2. 7180 - Disk Controller

Place the 7180 into its motherboard connector with the 7180 compo-
nent side facing rear, and with the plastic stand offs (in upper
corners of each PC) also facing rear. Press firmly downward on
alternate ends of the board until it is firmly seated. Upon assem-
bly of the cover, the two 34-pin ribbon cables will be routed up

to the male connector(s) located on the mini diskette drive cir-
cult board.

3. 7052/7052-1 PC RAM/ROM
With component side facing rear, and with plastic board standoffs
facing front, insert 7052/7052-1 into the correct motherboard slot.
Press firmly downward on alternate ends of the board until it becomes

firmly seated in its motherboard comnector.
4, 7051 PC CPU

Same procedure as for 7052 PC. Check that the jumpers for memory

are selected as explained in Section 2.3.
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7058/7159 PC Display/Printer/Plotter

Check that the switch addressing is selected properly as explained
in Section 2.2.1, then insert the board in the same manner as the
7052 PC. The 7058/7159 video connector mates to the Wang display
chassis video signal input via red/white twisted pair and a nylon

polarized connector.

Plastic Standoffs

Insert one 6-32 x 3" screw through each of the plastic standoffs
on one side of the PC boards. Repeat same for opposite side of
PC boards. Secure each of the two 6-32 standoff screws with a
6-32 hex nut (one hex nut for each standoff screw). Do not over-
tighten 6-32 nuts in order to prevent breakage of plastic stand-
offs for each PC board.

REASSEMBLY: (After all PCBs have been inserted and secured)

A, Replace cover, remembering to:

1) Check power supply voltages; adjust if necessary.

2) Be careful of disk drives, and ensure that the disk power
cable and the ribbon cables are routed towards the mini
disk drives.

3) Attach fan cable.

4) 1If OP 65 and 67 were installed, be careful connecting
and routing cables (see Figure 6-1).

5) Connect power cable to disk drives.

B. Replace the cover face plate. Place top in first, then bring

bottom over S.F. keys. Put on brightness and contrast knobs.

It may be necessary to pry face plate up slightly for installa-

tion of knobs.
C. When replacing the keyboard cover, install nylon spacers with
brass eyelet grounding rivets. Put the base of the cover in

first then fit the cover over the keys.

D. Put the screws in the sides of the cover (one each side).

Put screws in keyboard cover (one each side).
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E. Attach Special Function strip.

F. Connect cables to disk drive. Connect ribbon cables from the

7180 pc to J1 (pins 2-34 up) of each mini disk PCB #25060.
Connect mini disk power cable (nylon connectors) to J2 under-

neath each mini PCB #25062 (see Figure 1-9).

G. Put disk cover on. Tighten the screw in the rear of the mini

diskette cover.

8. Do not commnect any peripherals to the rear panel connector at this

time.

9. Plug the AC power cord into an AC outlet.

CAUTION:
Do not apply power without the fan connected
and the cover in place. The airflow provided
by the cover is essential for proper operation
of the PCS-II. See Figure 2-9 below.

FIGURE 2-9

A ir Flow Through Unit
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10. Turn power on with the power switch on the keyboard., After a short
period of time, READY should appear on video display; if not, per-

form routine troubleshooting procedures.

11, For initial installation checkout, execute all appropriate diagnostic
tests for display, disk, CPU, Memory, and Keyboard described in Section 5.

12. When all diagnostics for the PCS II run properly, connect peripherals

to the appropriate rear apron connector(s). See Figures 1-3 and 2-10.

13. Execute all appropriate peripheral diagnostics. In case of trouble,

refer to Sections. 7 and 5.

/ \
7] \}
i 7 \ PRINTER
—
8
TELECOM 1

FIGURE 2-10 INSTALLATION CONFIGURATION
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2.5 PCS IIA ADDENDUM

2.5.1 DEVICE ADDRESS ASSIGNMENTS

On the 7054/7059, only "one" rocker in an eight-rocker address
switch bank is set on for the desired device address. Each rocker,
when set ON, represents a unique HEX address. Rocker switch 8 1s not
used on the 7054/7059.

There are two address switches on the 7054/7059 I1/0 controller.
SW1 is used to set the printer address and SW2 to set the disk
address. The KBD and CRT are hardwired to X0l and X05 respectively.

To set the printer address:

HEX ADDRESS (X, Y, YZ) NOTE: Y, = Hardwired

SWITCH 1 Y Y, = Switch Selectable

1 2

N

00 N &N Ut BN
P =
N oM W -

To select the disk address for the PCS IIA:
HEX ADDRESS (X, Yl, Y2) NOTE : Y1 = Switch Selectable
SWITCH 2 Yl Y2 Y2 = Hardwired
8 X

_ N W S ;e
— NN W NN
©O © ©o 0o O © ©

All other I/0 addresses are set as in the PCS II.
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2.5.2 DISK WORKSTATION INSTALLATION

The following diagrams show some configuration guidelines to

follow when installing a PCS IIA as a disk workstation. It should be
noted that the last diagram is that of an ILLEGAL CONFIGURATION. The
reason for this is that each PCS IIA is actually a self contained CPU

and no more than four CPU's are allowed in a single system. The last
diagram shows 5 CPU's (two 2200's and three PCS IIAs), therefore, the

set up is illegal.

NOTE:
Do not exchange connections shown for
the 12' and 2' cable legs from a "T"
connector; the 12' cables must always
be in the location illustrated in the

configurations.

Extension cables are available in lengths

of 25 (WL #120-2225-25), 50 (WL #120-2225-50),
100 (WL #120-2225-1) and 200 (WL #120-2225-2)
feet. The extension cable is coupled with

a standard 12 foot connector cable to permit
an increased distance between successive
systems in the chain. Extension cables

may be coupled together; the maximum
distance between a pair of systems in the
multiplexer chain is 512 feet. The maximum
distance between CPU #1 and CPU #4 in a

four - station configuration is 536 feet.

The disk I/0 cable connecting the disk to
CPU #1 (the CPU containing the 2230 MXA
master board) cannot be extended; the
maximum distance between CPU #1 and the

disk is 12 feet.
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SECTION 3
OPERATION

3.1 GENERAL

Refer to the latest editions of the following publications for stan-
dard and optional software operations of the PCS-II:

PUBLICATION: WL #:
2200 BASIC Programming Manual 700-3231
2200 BASIC Language Reference Manual 700-3038
2200 BASIC Language Reference Manual Addendum 700-2022
2200 BASIC Language Pocket Guide 700-3030
2200 System Summary Guide 700-3500
PCS-1II Introduction 700-4255
2200 Disk Memory Reference Manual 700-3159
2200 Matrix Statements Manual 700-3332
2200 General I/0 Instruction Set 700-3514

and
700~-3782
2200 Sort Statements Manual 700-3559

See other pertinent reference manuals for peripheral umit operationms.

For Device Address assignments, see paragraph 2.2.

3.2 MINI-DISKETTE DRIVE OPERATION

The following is a guide for the handling procedures on the mini-
diskette and SA400 minifloppy drive.

3.2.1 MINIDISKETTE LOADING

Figure 3-1 shows the proper method of loading a minidiskette in the
SA400. To load the diskette, open the door on the front panel, insert
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the diskette with label towards the door handle and close handle. A
mechanical interlock prevents door closure without proper media inser-—

tion.

: RETERT T
4 . : !

S T U P P | B
g
S T ; U AUBEAED

RTERTTT

FIGURE 3-1
DISKETTE LOADING

3.2.2 MINIDISKETTE HANDLING

To protect the diskette, the same care and handling procedures
specified for computer magnetic tape apply. These precautionary pro-

cedures are as follows:

1. Return the diskette to its storage envelope whenever it is removed

from file.

38



Keep cartridges away from magnetic fields and from ferromagnetic
materials which might become magnetized. Magnetic fields can

distort recorded data on the disk.

Replace storage envelopes when they become worn, cracked or dis-

torted. Envelopes are designed to protect the disk.

Do not write on the plastic jacket with a lead pencel or ball-point

" pen. Use a felt tip pen.

Heat and contamination from a carelessly dropped ash can damage
the disk.

Do not expose diskette to heat or sunlight.

Do not touch or attempt to clean the disk surface. Abrasions may

cause loss of stored data.

3.2.3 WRITE PROTECT FEATURE

The SA104 minidiskettes have the capability of being write pro-

tected. A write protect notch is located on the diskette jacket. When

the notch is open, writing is inhibited. When the notch is covered with

a tab, writing is allowed. Figure 3-2 illustrates the SAl04 minidiskette

write protected and unprotected.

Write 1 Write

Protect Protect
/ Notch Tab
L

PROTECTED UNPROTECTED
(WRITING INHIBITED) (WRITING PERMITTED)

FIGURE 3-2 WRITE PROTECT
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3.3 SYSTEM INITIALIZATION

If a 7058 64 x 16 controller is also installed in the PCS-II, the
system will initialize to 64 characters. When a 7159 80 x 24 controller
is installed, the system will initialize to an 80 character line width
and 24 character lines. Note that the LISTS function displays only 15
lines of text, with or without the 80 x 24 controller.
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SECTION 4
THEORY OF HARDWARE OPERATION

4.1 INTRODUCTION

The PCS-II uses basically the same internal logic configurations
as the other 2200 CPU's. Previously (2200 A,B,C,S,T) there were 6 (or
more) CPU cards and four (or more) I/O controllers. The PCS-II has re-
packed the hardware onto 4 large circuit boards. Boards 7051 and 7052/
7052-1 contain the CPU and memory respectively, while the 7058 PCB con-
tains I/0 control for the CRT, Keyboard, and Output Writers. The fourth
major circuit board which comes in the standard PCS-II package is the
7180 board, which is the mini diskette drive controller. Another slot

is available for one of several optiomns.

4.2 CPU & MEMORY

Although the component layout and numbers have been changed, the
register structure, ROM, memory addressing and I/0 are the same as des-
cribed in Section 4 of the 2200 Maintenance Manual. Block diagrams of

the CPU and memory boards follow.

4.3 1I/0 CONTROLLERS

The Wang Monitor, Printer and Plotter controllers for the PCS-II,
contained on the 7058 PC, perform the same functions as the earlier 2200
system 6312A/6313 and 6350A/6313 video display controllers. The 7159
performs the same function as the 7058, with one exception: The 7058
is for a 64 x 16 display, while the 7159 is for the 80 x 24 (OP 60A).

4.4 POWER SUPPLY

The PCS-II uses the 7067-2 PCB for a voltage regulator. This board
is the same voltage regulator (7067) used in the 2200F with 3 changes:

1. Diodes D1 & D3 have been removed from the board and replaced

by larger diodes now mounted on the large heat sink.
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3.

The etch .(or jumper) between pins 6 & F is removed on the 7067-2
to provide a drive voltage for the +12V regulator transistor
mounted on the large heat sink (Heat Sink Assembly WL #270-0380).
The etch (or jumper) between pins 7 & H is removed to provide

a drive voltage for the -12V regulator transistor mounted on

the same heat sink;

Transistor Q3 on the 7067 heat sink is changed from 2N6387 to
2N6103.

See paragraph 7.3 for a more detailed description of 7067-2.

- BLOCK DIAGRAMS -

WRITE PROTECT {COM)

[ WAl
WRITE PROTECT
SWITCH
~
| |
. | S
READ DATA s READ HEAD \>\§f
oS .
S Q] INDEX/SECTOR
| S LED
™
DRIVE SELECT 1 | INDEX/SECTOR \\\\
DETECTOR STEPPER MOTOR
WRITE DATA
WRITE GATE WRITE A
WRITE PROTECT LOGIC ||
WRITE HEAD
X 7oAl
DRIVE SELECT Nexe/
\ N3 TRK 00 SWITCH
.
STEP HEAD LOAD SOLENOID \\
DIRECTION SELECT . R
DRIVE SELECT (3 LINES) > ; ORIVE
TRACK 00 TRACK 00 {COM) B I motoR
Y
TRACK 00 IN/OI ~
INDEX/SECTOR coNTROL ~
MOTOR ON LOGIC MOTOR CONTROL N,
MOTOR ON MOTOR N
DRIVER |  TACHOMETER
STEPPER oA
STEPPER 48
STEPPER oC
STEPPER ¢
INDEX/SECTOR LED
INDEX/SECTOR DETECTOR

SA400 FUNCTIONAL DIAGRAM
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FIGURE 4-4

7058 & 7159
BLOCK DIAGRAM

CRT
CONTROL OUTPUT
WRITER
(PRINTER/
* A PLOTTER
OUTPUT BUS
ADDRESS
SELECT
R/B
KEYBOARD
SELECTION
PCS-II

(I/0 CARD POSITION)
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FIGURE 4-6
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FIGURE 4-7
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4.5 PCS IIA ADDENDUM

4.5.1 1/0 CONTROLLERS

The CRT, Printer and Disk I/0 controllers for the PCS IIA are
contained on the 7054. The 7054 and 7059 perform the same functions
as the 6312A/6313, 6350A/6313 Video Display Controllers, the 6786
Multiplexer and the 7079 Printer Controller. (Reference 2200 Systems
Maintenance Manual). The 7054 is for a 64 X 16 display, while the
7059 is for the 80 X 24 display (Opt. 60A).
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SECTION 5
DIAGNOSTICS

5.1 INTRODUCTION
PCS-1I diagnostics are available on mini-diskettes as follows:

WL#: ITEMS TESTED:

DIAGNOSTIC DISKETTE #1 a) CPU Hardware/Software

WL #701-8000 b) CPU Memory
c) Display (16 x 64 & 24 x 80)
d) Disk (Mini-Diskette Drives)

DIAGNOSTIC DISKETTE #2 a) Option 61
WL #701-8001 b) Option 62 & 62B (off-line test)
c) Option 65
d) Option 67
e) Printers: 2221W, 31W, 51, 63, 71, 81

Tests for Option 60 and 62/62B 'on-line' were not available on mini-

diskettes at this printing.

5.2 DIAGNOSTIC DISKETTE #1; WL #701-8000 — GENERAL DESCRIPTION AND
OPERATION

Each test on diskette #1 can be accessed from either mini-floppy

drive.

a) Insert the diagnostic diskette in either drive.

b) CLEAR system; key in LOAD DC F or R, "START", EXEC.

c) State which drive the program is being loaded from. Either
1. (at address 31@); the left drive) or 2. (at address Bl@;
the right drive).
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d) Key Return EXECUTE.
e) The next question displayed asks which test is to be run:

PCS2 DIAGNOSTIC MENU

1. CPU 2. MEMORY 3. DISK
4. 80X24 CRT 5. 64X16 CRT

CHOOSE THE DIAGNOSTIC YOU WANT, BY SELECTING 1,2,3,4 OR 5

f) Key EXECUTE.
g) The procedures for running and interpreting tests are explained

in subsequent text.

5.2.1 CPU DIAGNOSTIC

The standard 2200 CPU diagnostic will be used to test PCS-II, which
is equivalent to the 2200T CPU. This mini-diskette also tests BASIC
option software (Matrix, GIO, Sort). Included are tests for:

LET, IF THEN, IF/THEN, FOR/NEXT, DIM, DIM (STRING ARRAYS), DATA/
READ/RESTORE, DEFFN, DEFFN', STR(), ON (GO TO/GOSUB), CONVERT,
VAL, NUM, RETURN CLEAR, INIT, AND, OR, XOR, ROTATE, ADD, VAL, BIN,
BOOL, POS, PACK, UNPACK, ON ERROR GOTO, COM CLEAR, MAT EQUALITY,
MAT ADDITION SUBTRACTION, MAT CON ZER, IDN, MAT SCALAR MULTIPLI-
CATION, MAT TRN, MAT MULTIPLICATION, MAT INV, MAT REDIM, MAT READ,
$IF ON, $TRAN, ALPHA ARRAY MODIFIERS, $GIO ( ), (SORT) MAT
CONVERT, MAT MOVE, MAT SORT #1, MAT SORT #2, MAT MERGE #1, MAT
MERGE #2, MAT MERGE #3, MAT COPY, MAT SEARCH #1, MAT SEARCH #2,
MAT SEARCH #3.

All tests are continuous and require no operator involvement, once

executed.

After executing "START", and after responding to screen prompts:

a) The user will be asked if a hard copy of test results is
desired.

b) Answer 'Y' for "Yes" (Ensure that the printer is selected).
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c) Answer 'N' for "No".

d) Key EXECUTE.

At the end of each complete pass, test results are either displayed
on the CRT or printed on an output writer, as selected. Each test pass
displays an OK or ERROR indication on the CRT; the END OF PASS results

display only cumulative errors from each section.

The approximate execution time for a PCS-II (2200T) cpUu diagnostic
is 11.5 minutes. The minimum RAM required for testing is 8K bytes; a

printer is optional.

5.2,2 MEMORY DIAGNOSTICS

The PCS-II memory diagnostic will check out all of RAM except the
first 700 bytes (approx.) where the diagnostic program resides. The
program will write and read a specific pattern of "1's" and "0's'" through

each loop.

After LOAD/RUN and "START", await prompts from display.

a) State how much memory (in K).

b) Key either 8, 16, 24, or 32 depending on RAM size and the
jumper selection on the CPU board (7051). See Section 2.3.

c) Key EXECUTE.

d) The number of loops passed will be displayed (25 sec/loop).

e) Allow the program to run until a failure occurs, or until

satisfied that there is no memory problem

Upon failure:

a) The program will display on the CRT an "ER" signifying that
a failure has been encountered at a certain address.

b) There are two types of failures detected by the program:
1. Hard Failure
2. Intermittent Failure

c) For hard failure the program will jump to a separate routine
which will print out, among other items, the row and column
numbers of the chip which may have caused the failure.

(Ref: Figure 5-1)
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d) Replace the suspected bad chip and rerun memory diagnostics.

e) The second type of failure (intermittent) also causes the pro-
gram to jump to a routine. This routine will designate 8
RAM chips which might be causing the problem. The description
will read: "Nth 8K PROBABLE PROBLEM FROM CHIP (X TO Y)". X &
Y will correspond with the suspected bad row and column of eight
chips on the 7052 board and N corresponds to the 1lst, 2nd, 3rd,
or 4th 8K of RAM. If known good chips are available, try re-

placing the defective ones and rerun the diagnostic.

The PCS-II has only one memory board, one cannot change the posi-
tion of the boards in the chassis as with other 2200 CPUs. However, to
simulate this, two jumpers on the 7052 can be changed to alter the
addressing of the RAM ICs. Refer to Figure 5-1 (insert).

These jumpers allow one to switch the lst and 2nd 8K of RAM. The
RAM ICs that occupy the bottom row are now the second 8K and the next
row up is now the first 8K. The purpose of this is to allow the memory
diagnostic to be loaded into memory if one of the RAM ICs in the first 8K
is bad. The program, when loaded, will reside in the second row of
RAM, and the bottom row (lst row) can be tested. If a problem exists
in the RAM data path, it will not be possible to load the diagnostic.
One must use other troubleshooting means to repair the board. After
testing is complete, be sure that the jumpers are installed in their

normal position (Ref: Figure 5-1).
5.2.3 DISPLAY DIAGNOSTICS

The display diagnostics for 80 x 24 and 64 x 16 units fill the
screen; alternate characters are the same. The program repeats a full
screen of two characters at a time until all characters are eventually

displayed.

Watch the display for any changes in pattern, i.e., part way through
the screen. (Note: If the display test is too fast, HALT/STEP through
and watch.the screen.) If such problem exists, replace the 7058 or
7159 controller, 1If only onme character portion of the display is missing,
replace 7058/7159 board RAM IC's.
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5.2.4 DISK DIAGNOSTICS

The mini-diskette drive diagnostic will test all disk hardware,
plus the following disk statements:

1.
2.

DATASAVE/DATA LOAD BA

SCRATCH DISK

DATASAVE DC OPEN/END

DATASAVE/DATA LOAD DC

DATASAVE/DC OPEN TEMP/DATASAVE DC
DATASAVE/DATA LOAD DA

COPY & MOVE (Included when testing both drives)

NOTE:
If PCS-II diagnostics cannot be loaded via mini-
floppy, one may load the diagnostics from cassette.
A Model 2217 or 2218 cassette drive and 7068
cassette drive interface pc are required. If
these are available, turn PCS-II power OFF, re-
move the PCS-II cover per 7.2.2 a) and b), and
temporarily remove any board occupying the optional
I/0 slot (Figure 1-3). Insert the 7068 pc into the
vacant slot and place the cable at a convenient
position to connect the cassette drive unit.
Connect fan, replace cover, connect disk power and
ribbon cables, turn power ON, and load appropriate
diagnostics from cassette.

The time required for one entire pass is 5 minutes when testing

one mini diskette drive; 13.5 minutes is required when testing both

drives (if no errors are encountered).

TO RUN:

a)

A screen prompt will ask the user to select which drive(s) are
to be tested. One must select Fixed, Removeable or both, de-
pending on the particular model PCS II. Key the appropriate

response asked for on the screen.
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PCS-2 HARDWARE DIAGNOSTIC TEST - MINI DISK - = = = = = = = - - - - -

1. FIXED (LEFT)
2. REMOVABLE (RIGHT)
3. FIXED AND REMOVABLE

ENTER 1, 2, OR 3 TO TEST FIXED, REMOVABLE OR BOTH DRIVES? 1

5.3

b)- THIS NEXT STEP IS VERY IMPORTANT. Remove the diagnostic disk-

ette from the disk drive and replace it with a formatted disk-
ette which is either blank or the information on the diskette
is not imfortant. Any data on the formatted disk will be
destroyed.

MOUNT SCRATCH PLATTERS AND KEY 'EXEC'
DATA ON PLATTER(S) WILL BE DESTROYED

c) Put a formatted disk in both drives if the unit has dual drives.
d) Key EXECUIE.
e) Program now tests various operations described previously.
The number of passes is counted, along with the number of
errors and the last system error encountered. The disk

diagnostic program can run indefinitely.

Upon Error:

An error # message will appear to the right of the function that
failed. The program will then continue on to the next operatiomn.
When an error is encountered, besides displaying the error # message,
the total number of errors encountered is displayed along with the
last system error. This system error number corresponds to standard

2200 System errors.

DIAGNOSTIC DISKETTE #2; WL #701-8001 - GENERAL DESCRIPTION AND
OPERATION

Diagnostic diskette #2 tests the options and peripherals listed in

paragraph 5.1. ©Note that Option 60 (Keyboard Clicker, Alarm, Aux. Video

Output) is tested manually (paragraph 5.4), and that tests for Options

62/62B (off-line) and Option 67 require hardwired test connectors to be

attached to the appropriate PCS-II rear panel connector.
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Each test can be accessed from either mini-floppy drive.

a) Insert the diagnostic diskette in either drive.

b) CLEAR system; key in LOAD DC F or R, "START", EXEC.

c) Manually key SELECT DISK 31¢ or SELECT DISK B1@, where 31¢
is the primary (left) drive and B1l§ is the secondary (right)
drive unit.

d) Key EXECUTE.

e) Key RUN, EXECUTE.

£) The next question display asks which test is to be run:

START-UP MENU (DIAGNOSTIC DISKETTE #2)
o

PCS AND/OR WS OPTIONS DISK CATALOG
TO LOAD AND RUN, PRESS S.F. KEY CORRESPONDING TO CATEGORY.

S.F. ' 1 FOR OPT.61 S.F. ' 2 FOR PRNTRS & PLTTERS
S.F. ' 3 FOR OPT.65 S.F. ' 4 FOR OPT.67
S.F. ' 5 FOR OPT.62 & 62B S.F. '31 FOR SYSTEM MENU

5.3.1 OPTION 61 DIAGNOSTICS

Keying SF'@l from the START-UP menu of Diagnostic Diskette #2 will

result in the following screen prompt:

OPTION 61 TESTS

’ OPTION 61 DISK CATALOG
TO LOAD AND RUN, PRESS S.F. KEY CORRESPONDING TO CATEGORY.

S.F. ' 1 FOR 2201 DIAG S.F. ' 2 FOR 2202 DIAG
S.F. ' 3 FOR 2212 DIAG S.F. ' 4 FOR 2232 DIAG
S.F. '31 FOR SYSTEM MENU

5.3.2 PRINTER/PLOTTER DIAGNOSTICS

Keying SF'@2 from the START-UP menu of Diagnostic Diskette #2 will

result in the following screen prompt:
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PRINTER & PLOTTER TESTS

r Wang Printers & Plotters DISK CATALOG
TO LOAD AND RUN, PRESS S.F. KEY CORRESPONDING TO CATEGORY.

F. ' 1 FOR 2221W DIAG
F. ' 3 FOR 2231W 12 PITCH
F., ' 5 FOR 2272 1 PEN
F. '31 FOR SYSTEM MENU

JF. ' 2 FOR 2231w 10 PITCH
F. ' 4 FOR 2281 DIAG
F. ' 6 FOR 2272 3 PEN

“vunwm

mwmunm

.
(3
.

5.3.3 OPTION 65 DIAGNOSTICS

- Keying SF'@3 from the START-UP menu of Diagnostic Diskette #2 will

result in the following screen prompt:

OPTION 65 TESTS

’ 2200 HARDWARE DIAGNOSTIC TEST - IEEE INTERFACE - = = = = = = - -

THIS DIAGNOSTIC WILL FUNCTIONALLY CHECK OUT MOST OF A 2254
WITHOUT ANY EXTERNAL CONNECIOR OR ADDITIONAL CPU CONNECTED.

MOUNT THE BOARD, PREFERABLY ON AN EXTENDER, WITH NO CONNECTIONS
TO THE BUS CONNECTOR. DEVICE ADDRESS MUST BE SET TO /04C.
WHAT CONFIGURATION DOES THE BOARD HAVE?

C - CONTROLLER

N - NON-CONTROLLER

? - YOU TELL ME

TO DISPLAY SYSTEM MENU KEY HALT/STEP & SF'31

Instructions for using "D2254A" diagnostic for Option 65.

a) Set board address to HEX 4C

sW# 1 2 3 4 5 6 7 8
SETTING 0 1 0 0 1 1 0 O 1=0N  0=OFF

b) Mount the IEEE 488 Interface board in a PCS-II with 8K mini-
mum RAM. The board should be on an extender for easy access
to switches and jumpers.

c¢) Set the 5-bit Talk/Listen (MLA/MTA) switches ON.

d) Remove the Non-Controller jumper.

e) Remove the Parallel Poll jumpers.

f) 1Install the RESET/IFC jumper.
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g) After reading initial instructions per OP-65 screen prompt
(above), type either C if the board is used as a controller
(it should be for this test), N if not, or ? if not sure.
If the board is set up to be used as a controller, the pro-

gram may display:

"please press RESET, followed by SF'0"

h) Perform the screen promt instructions. If the system does not

"hang-up', -the address switch setting is correct.
The top of the display will now present three field-settable options:
CONTROLLER - C
PARALLEL POLL XX

RESET CAUSES IFC - Nor Y

The first indicates the board is a controller. The second shows

the Parallel Poll response (one of 8 jumpers). The third indicates (Yes
or No) whether RESET will cause IFC (also a jumper).

Under this screen prompt is the IEEE test menu. These are four

options to be tested in any order desired. Type the number of the

desired option:

Options:

1'

SRQ/PP test. This tests the SRQ and PP functions. It also con-
tinuously displays the current PP jumper settings. These may be
changed while the program runs to ensure that all eight lines work.

TAB/LAD test. This tests the talker/listener address functions.
It also continuously displays the current bus address setting.
These may be changed while the program runs to ensure that all 5
switches work.

IFC/DVC/SRQ. This tests interaction between these functions. No

manual action is needed.
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4. BUF/UNBUF/EOI. This checks all the modes of actual data

tranfser. No manual action needed.

To stop any option and return to the menu, simply press (EXEC).
(It can take up to 5 seconds to jump.) If the board fails any of the
specified tests, a reference to a certain error (#) will be given.

Error descriptions are listed below.
5.3.4 OPTION 67 DIAGNOSTICS

There are two tests for Option 67. Test #1 outputs and inputs all
256 possible bytes 100 times via OB and IB lines. Test 2 outputs and
inputs all 16 possible half-bytes via CO lines and checks DORB, CPB,
IRB, and PRMS 100 times. Error indications are self-explanatory on

screen.

Refer to 2200 Maintenance Manual Diagnostics for 2250; the two

connectors used in those tests will also be used for the OP-67 test.

Keying SF'04 from the START-UP menu of Diagnostic Diskette #2 will

result in the following screen prompt:

2200 HARDWARE DIAGNOSTICS - 2250 OR OPT 67
SET ADDRESS SWITCHES TO X3A

SF'00 FOR TEST 1 (USE CONNECTOR #1) OBS TEST
SF'01 FOR TEST 2 (USE CONNECTOR #2) CBS TEST

FOR SYSTEM MENU; KEY 'RESET' AND SF'31

The test connectors are constructed as follows:
CONNECTOR #1

Put jumpers between Pin # (output) and Pin # (input) as listed on

the next page for Amphenol connector.
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OUTPUT SIGNAL
TERM

PARTS REQUIRED:

PIN #
OUTPUT
31
20
21
22
23
24
25
26
27

36 Pin Amphenol connector (male).

USE:

PIN #
INPUT

9, 18, 19
5

= W N F o N O

INPUT SIGNAL
TERM

T8, KK, 1T
Ty

gz

WL #350-2049 or 350-2051.

Attach this connector to OP-67 controller card and run OP-67
diagnostics for comnector #l.

CONNECT #2

Put jumpers between Pin # (output) and Pin # (input) as listed below

for Amphenol connector.
OUTPUT SIGNAL

TERM

CBSg

0B,

C0B,

PIN #
OUTPUT

16
12
13
14
15
32
10
17
28
34
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PIN #
INPUT

9, 18, 19
5

= WD H o 9 Oy

INPUT SIGNAL
TERM

IBS, ACK, RBT
By
1821
1831
T8l
1851
TB61
871
88y

ENDI



PARTS REQUIRED:
36 Pin amphenol connector (male). WL #350-2049 or 350-2051.

USE:
Attach this connector to OP-67 controller card and run OP-67 diagnostic

for connector #2.

5.3.5 OPTION 62, 62B - OFF-LINE DIAGNOSTICS

Keying SF'@5 from the START-UP menu will result in the following

screen prompt:

OPTION 62/62B OFF-LINE TEST

ffr} WANG SYSTEM 2200 TC CONTROLLER DIAGNOSTIC
KEY A NUMBER AND (EXEC) TO SELECT CONTROLLER TYPE
1= 22278
2 = 2228B
3 = OPTION 62
4 = OPTION 62 B
KEY SF' 31 FOR SYSTEM MENU

[
~r

Comnect a 25-pin Amphenol connector (WL #350-1030), wired as
follows, to the PCS-II rear panel telecommunications jack.
Add jumper wires between: pins 2 & 3
pins 4 & 5
pins 6, 8, & 20

pins 11, 12, 15, & 17

b) Insert mini-diskette #2 in the fixed (left-hand) drive and
key , .

The following should appear is display:
Key SF'3 or '4 and EXECUTE.
If an error occurs, the following should appear is display:

This test is continuous; to stop the test, key RESET. The diagnostic

menu should be restored to the screen.
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5.4 OPERATION 6F DIAGNOSTICS NOT ON DISKEITE

5.4.1 OPTION 60 - KEYBOARD CLICKER, AUDIO ALARM, AND AUXILIARY DIS-
PLAY CONNECTOR

Keyboard Clicker Test:

a) Turn system ON.
b) Depress every key on keyboard including special function keys.
Listen for click and check for entry on CRT.

NOTE:
The RESET, HALT/STEP, SHIFT and SHIFT LOCK keys
do not produce a click.

Audio Alarm Test:

PRINT HEX (07) will cause a "BEEP" from the speaker.

10 FOR I=1 to 5
20 FOR J=1 to 50
30 NEXT J

40 PRINT HEX (07)
50 NEXT I

60 STOP

RUN, EXECUTE causes five BEEPS and stop.

Auxiliary Display & Display Connector Test:

Run standard Display Diagnostics (80 x 24 or 64 x 16) from Diag-
nostic Diskette #1.

5.4.2 OPTION 62, 62B - ON LINE TESTS

These procedures are being modified, standardized, documented in

a new publication.
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6.1 GENERAL

OPTION #

60

60A
61
62
62B
65
67

SECTION 6

CONVERSIONS & UPGRADES

STOCK #

177-22EF-60

177-22EA-60
177-22EF-61
177-22EE-62
177-22EA-62
177-22EE-65
177-22EE-67
200-EF08-16
200-EF08-24
200-EF08-32
200-EF16-24
200-EF16-32
200-EF24-32
200-0055

DESCRIPTION

Auxiliary display connector audio and
KB clicker

80 x 24 CRT display

2201 Output Writer

Async Telecommunications Interface
Bi-sync Telecommunications Interface
IEEE-488 Interface

8 Bit Parallel I/0 Interface

8K to 16K

8K to 24K

8K to 32K

16K to 24K

16K to 32K

24K to 32K

Upgrade from Single to Dual Mini Disks
50/60 Hz Display Wiring

TABLE 6-1

For options requiring the addition of a cable and a rear panel

connector on the PCS-II, two mounting plates are available (for adapta-

tion to either 24 pin or 36 pin comnectors); this plate (451-4420 for

24 pin; 451-4421 for 36 pin connectors) replaces the blank plate in

the optional I/0 slot on the rear panel. See Figure 6-1 for option

cable routing.
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6.2 RAM UPGRADES
Turn the PCS-II power OFF and remove the cover(s).

When increasing memory by 8K bytes (from 8K to 16K or from 24K to
32K), add only the necessary ICs to the existing memory board and change
the memory size jumpers on the 7051 (see Figure 2-8). When increasing
memory from 8K to 24K or 32K or from 16K to 24K or 32K, it is also
necessary to exchange the 7052 Memory for a 7052-1. Again, be sure to
change the memory size jumpers on the 7051, Change the unit serial
number to reflect new RAM size according to paragraph 1.2, With PCS-II
mini disk cover still removed, briefly turn the unit ON and check regu-
lated voltages (Ref: paragraph 7.3.1). Turn power off if proper levels
are verified. Reassemble the remainder of the unit and run all appro-

priate diagnostics from Section 5.

TABLE 6-2 RAM UPGRADES

Change Serial Tag
' FROM T0
To Go From To Kit WL #200- Remove Add Jumper Per Fig. 2-8 PCS-II- PCS-II-
8K 16K EF08-16 — —w====; L47-54, Install 1 -2XY* -4XY
L56-63
8K 24K EF08-24 7052 7052-1 Install 2 -2XY -6XY
8K 32K EF08-32 7052 7052-1 Add 1 & 2 ~2XY -8XY
16X 24K EF16-24 7052 7052-1 Add 2 -4XY -6XY
Remove 1
16K 32K EF16-32 7052 7052-1 Add 2 -4XY -8XY
24K 32K EF24-32 —— ——e=—; L6-13, Add 1 -6XY -8XY
L15-22
RAM Part No. = 377-0314; Quantity = 16 for each 8K *where X = A number:

1 = Single Mini
2 = Dual Mini

and Y = A letter:
'A'= 64 x 16 Display
'B'= 80 x 24 Display
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6.3

10.

12.

UPGRADE TO 'DUAL DISK DRIVES; KIT WL #200-0055

Remove the molded mini-floppy cover and dummy panel (one screw @

rear of mini-floppy cover; see item 1, Figure 6-2).

Remove the four screws which secure the disk mounting plate to the

molded mini-floppy base (see item 4, Figure 6-2).

Disconnect the flat ribbon cable from the primary mini-floppy cir-
cuit board (see Figure 1-9).

Disconnect the nylon mini-floppy power connector from the primary

mini-floppy drive (see Figure 1-9).

Lift out the disk mounting plate with standard (primary) mini-floppy

mounted.

Install the optional mini-floppy in the empty mounting slot on the
disk mounting plate with four screws (item 7, Figure 6-2).

Replace the disk mounting plate with two mini-floppy drives into
the molded mini-floppy base; resecure with four screws (item 4,_
Figure 6-2).

Remove nylon tie wraps from 2nd disk ribbon cable and power cable.

Install both flat ribbon cables from the 7180 board to their re-

spective mini~floppy drive, as shown in Figure 1-9.

Install both nylon mini-floppy power connectors as shown in
Figure 1-9.

Turn PCS-II power on and check voltages (access test points via

opening in mini-floppy base; refer to Figure 7-1).

Look for 'READY' on display; run disk diagnostic for both drives.

68



FIGURE 6-2
CHASSIS ASSEMBLY
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13. Turn power off and complete reassembly of the PCS-II. Turn power
back on after reassembly and run the disk diagnostic (Ref: Section
5) on both mini disk drives.

14, Change serial tag information to correspond with the models listed

in paragraph 1.2.

6.4 OPTION 60 - AUX. DISPLAY CONNECTOR, AUDIO ALARM, KB CLICKER;
KIT #177-22EF-60

1. Completely disassemble unit per paragraph 7.2.2.

2. Proceed as follows for key "clicker'" relay installation (Ref:
Figures 6-3, 4).

1
CLICKER RELAY
WIRES
C 1 FIGURE 6-3
4 CLICKER —2
RELAY

KEYBOARD PC
7249 '
Parts required are as follows:
ITEM WLi#: QUANTITY: DESCRIPTION
1 320-0049 one Keyboard Clicker (relay) Assy.
451-4379 one Bracket, KB Clicker Mounting
A6422-327
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3 653-0003 one No. 4 Nylon Flat Washer
4 650-2160 one 4-40 x 1/2" Pan Head PHL MS
5 653-2002 one No. 4 Int. T Lock Washer

SOLDER POINTS FOR
CLICKER RELAY WIRES

COMP SIDE

7049
R3

FIGURE 6-4
(7049 KEYBOARD)
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3. Proceed as follows for Audio Alarm speaker installation (Ref:
Figures 6-5 and 6-6).

Parts required are as follows:

WLit: QUANTITY:

Head PHL SEMS

ITEM DESCRIPTION
1 320-0300 one 3" Speaker
2 650-3160 two 6-32 x 1/2" Pan
3 652-0032 - two 6-32 KEPS NUT
4 380-3001 one Diode, 1N3255
5 600-2000 one Black Wire, 24GA
6 600-2002 one Red Wire, 24GA
7 605-0105 one #6 Tubing (9" length)
FIGURE 6-5
OP 61
OP 65
OP 67 SLOT

(COVERED BY A BLANK
PLATE WHEN OPTIONS
ARE NOT INSTALLED)

BLANK PLATE
TO BE RENOVED
FOR INSTALLATION
OF OPTION 60 AUX. BNC
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ALARM SPEAKER - REAR VIEW

o

N

o)

N

FIGURE 6-6

" OPTION 60
SPRAKER WIRING

MO’
7056

+

©

TOP/REAR CORNER
NEAR TC CONNECTOR

Proceed as follows for Auxiliary Display BNC Connector installation

(Ref: Figure 6-7).

Parts required are as follows:

ITEM WL :

615-0377
350-1036
654-1011
220-1069
220-1026

(S S B VIR R
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BNC Socket Assembly

CRT Cable/Male Nylon Connector
CRT Cable/Female Nylon Connector

QUANTITY: DESCRIPTION
one BNC Mounting Plate
one
one 3/8" Ground Lug
one
one
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6.5

10 Ll

OPTION 60A 80 x 24 DISPLAY 7159 PC; KIT WL #177-22EA-60

Removeé covers as described in paragraph 7.2.2 items a) through d).

Remove the 2 standoff screws holding PCBs together.

Disconnect the video signal cable going from the 7058 I/O controller
(rearmost PCB) to the CRT (connector should be located near the back
of display unit).

Remove the 7058 PCB.

On the 7159 (80 x 24 controller), the keyboard and printer addresses
are hardwired to @@5 and @15, respectively.

The address of the plotter is hardwired to 'lX' where 'X' is
determined by SWl1l (see Figure 2-7).

Once the switch has been set, insert the 7159 board in the slot
that the 7058 was in, and reconnect the twisted wire pair (video
signal from 7159).

Reassemble screws and standoffs at the top corners of the boards.
Turn power ON and check PCS-II regulated voltages.

Since 80 x 24 display timing is more critical than 64 x 16 timing,
perform display adjustment procedures documented in Service Bulletin
#73 (Wang Monitor) or in the 2200 Maintenance Manual for the Motorola

Display.

Turn power off and complete reassembly of the PCS-II (Ref: para-
graph 2.4).

To test 80 x 24 controller, run the diagnostic in paragraph 5.5;

also, run all other appropriate diagnostics.
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6.6

12.

OPTION 61 - OUTPUT WRITER; KIT #177-22EF-61
Disassemble PCS-II per steps a) thru i) in paragraph 7.2.2.

Remove blank plate from rear apron of unit base at location adja-

cent to J3 (Ref: Figure 6-5).

Remove motherboard strengthening bracket (see Figure 1-10) and set

aside hardware for reinstallation.

Attach 24-pin Amphenol connector and plate assembly in place of

blank plate removed in step 2.

Place the 44-pin PC connector and I/0 cable into the option slot
(see location of OP-61 connector 4 slot in Figure 1-8) in the mother-
board. Be sure to install the 44 pin connector so that components

on the option board (7061) will face rear.

Install mounting hardware for 44-pin PC connector (2 screws, 2 lock-

washers, 2 nuts).
Lay the Option 61 I/0 cable against the motherboard. Observe the
location of the rubber grommet for the motherboard strengthening

bracket in relation to the cable position.

Spread the cable wires accordingly to provide room for the grommet;

ensure that the cable wires are not pinched.
Replace the motherboard strengthening bracket.
Replace the chassis into the PCS II baseplate.

The normal address switch setting for output writer is 11; set this
address on the 7061 board.

Install one rubber grommet in each top/outside hole of the 7061
I/0 board.
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PLASTIC STANDOFFS

13.

14,

16.

17‘

18.

19.

6.7

] cromeEr

7180 PC FIGURE 6-8

Install the 7061 PC and reinstall other PC's previously removed.

Replace standoff hardware through PC boards (two screws; one on each

side).

Turn PCS-II power on and check regulated voltages.

Turn power off and reassemble all hardware.

Connect OQutput Writer cable to J3.

Turn PCS II power and Output Writer power ON.

Run the diagnostic test for OP-61.

Run all appropriate diagnostics.

OPTION 62 - TELECOMMUNICATIONS; KIT WL #177-22EE-62

a) Turn power off (unplug system). Disassemble per steps a) and

b), paragraph 7.2.2,

b) If the PCS-II motherboard is artwork REV 2 or below, perform
the following ECN:

ECN 5870.

Wires must be run to initiate certain signals:

(4TH SLOT FROM REAR)

ITEM FROM TC CONNECTOR SIGNAL NAME TO SPARE SLOT
1 Pin 11 SCA 61
2 Pin 12 SCF 71
3 Pin 15 DB F1
4 Pin 17 DD E1
5 Pin 18 SFG 51
6 Pin 19 SCA D1
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e e = v

6.8

6.9

Set the address switch on the 7153 board per paragraph 2.2.

Install one rubber grommet in each top/outside hole of the 7153

board.

Replace the disk controller 7180 PCB into the slot closest to the
CRT.

Now install the 7153 board in the spare slot behind the disk con-
troller. Press firmly on alternate ends of the board wmtil it is
properly seated in plaée; replace remaining boards. Per Section
2.4, connect CRT cable from 7058 (7159) PCB.

Replace standoff screws through PC boards (two; one each side).

Reassemble as described in Section 2.4, step 8. Turn ON and check

Power Supply Voltages.

When the PCS II has been reassembled, plug the system into an AC

outlet and turn power on.
Run OFF-LINE and ON-LINE diagnostics for OP 62.
OPTION 62B - BISYNC TELECOMMUNICATIONS CONTROLLER; KIT #177-22EA-62

Same as OPTION 62.

OPTION 65 IEEE - 488 STANDARD INTERFACE (2254 EQUIVALENT); KIT #177-22EE-65

Turn power off (unplug system).

Disassemble PCS-II per steps 7.2.2 a) through i).

Remove blank plate from rear apron of unit base at left side (facing

rear).

Remove motherboard strengthening bracket (see Figure 1-10) and set

aside hardware for reinstallation.
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10.

11.

14.

16.

17.

Attach 24-pin Amphenol connector and plate assembly in place of
blank plate removed in step 3.

Route the I/0 cable through the opening in the motherboard at the

option slot.
Lay the I/0 cable against the motherboard. Observe the location
of the rubber grommet for the motherboard strengthening bracket in

relation to the cable position.

Spread the cable wires accordingly to provide room for the grommet;

ensure that the cable wires are not pinched.

Replace the motherboard strengthening bracket.

Replace the chassis into the PCS~II baseplate.

On the 7154 board, the normal device address switch setting is HEX

4C for the IEEE interface. Addresses 4D, 4E and 4F are also specified

for the 7154.

To set the normal address 4C, set SW2 (Ref: Figure 2-5), with

rocker switches 7, 4 and 3 on.
Set the Listener/Talker 5-bit switches.

Install the appropriate parallel poll and controller/non-controller

jumpers.,

Install one rubber grommet in each top/outside hole of the 7154

IEEE interface.
Inspect the 7154 before inserting it into the vacant slot between
the disk controller and the RAM/ROM boards (Ref: Figure 1-3). Con-

nect the I/0 cable to the 7154 board per Figure .6-1.

Refer to Section 2.4 for installing PCBs.

Turn power on and check unit voltages.
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18. Turn power off and complete reassembly of PCS-II.

-~

19. Turn power back on and run the OP-65 IEEE 488 diagnostic stored on ,
Diagnostic Diskette #2. Run all other appropriate diagnostics from
Section 5.

20. Connect the IEEE 488 peripheral (if one is available) to the Am-
phenol connector installed by step 4.

6.10 OPTION 67 - I/0 8 BIT PARALLEL INTERFACE; KIT #177-22EE-67

1. Turn power off (unplug system).

2. Disassemble PCS-II per Section 7.2.2, steps a through i.

3. Remove blank plate from rear apron of unit base at left side (facing
rear).

4, Fit cable through opening until the amphenol connector at the end

™
of that I/0 cable is snug against the rear apron option slot. Attach :

36 pin amphenol connector and plate assembly in place of blank plate
removed step 2. The switch on the 7155 board is set with an even
address and is designated as the input address (Ref: Figure 2-6). The
address immediately following the chosen primary address is an odd
address which is automatically selected (hardwired on the 7155) as

the output address. Normally the I/0 controller input address is

3A; output is 3B.

5. Set the appropriate Inmput/Output signal polarities for normal or

invert with the appropriate jumpers as shown on the schematic.

6. Install one rubber grommet in each top/outside hole of the 7155

I/0 interface.

7. Inspect the 7155. Insert 7155 board (component side facing rear)
in the vacant slot between the disk controller 7180 and the RAM/ROM
7052/52-1 board. Press firmly on alternate sides of the top of the

-~

'

board until the board is seated properly;
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8. Route the cable installed up to the finger connector on the
lower left corner of the 7155 (Ref: Figure 6-1). Pins A-Z are
towards the rear; pins 1-22 are on the CRT side. Push the
cable as close to the motherboard as possible. When the other
CPU boards are installed, be sure the cable is under the board
extrusion. This will keep the cable in place (Ref: Figure
6-1).

9. Avoid routing the cable where the fan will obstructed.

10. Reassemble the unit (leave covers off) per Section 2.4.

11. Turn power on and check power supply voltages.

12, Turn power off and complete reassembly of the PCS-II.

13. Turn power on and run the OP67 diagnostic on Diagnostic
Diskette #2 (see paragraph 5.7.6) to insure proper operation of
interface. Run all other appropriate diagnostics in Section 5.

14, Connect 1/0 device to rear panel connector installed by step 4.

6.11 50/60 Hz CONVERSION.

Refer to appropriate schematic of 7058 or 7159 to verify jumper

position.

a) Remove the 7159 or 7058 I/O controller.
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b) To allow versatility with the I/0 controllers, jumpers are used
for 50Hz and 60 Hz operation. The diagrams that follow show

jumper placement for 50/60 Hz variations.

NOTE:

1) The dotted jumper on the 7058 diagrams
is an etch on the wire side of the board
that should be cut for 50Hz and jumpered
for 60 Hz.

2) There is one jumper on the 7159 that is
not shown on the diggrams. It is located
between L39 and L40 (toward the top of
the chips). The common point is tied to
a 220 pf mica capacitor, and the selectable
points are connected to L40 pins 3 and 5.
‘The common point should be tied to pin 3 for
60 Hz or pin 5 for 50 Hz.

3. 50 Hz boards should be marked with a '-1';
example: 7058-1.

6.12 PCS II TO PCS IIA CONVERSION

A PCSII can be upgraded to a PCS IIA by means of Conversion Kit
#200-0132. This kit includes a new chassis (WL #270-0380-A) and a
7054/7059 PCB. Simply install the new chassis, replace the 7058/7159
board in the PCS II with the 7054/7059 and install the unit as described

in Section 2.5.2. Disassembly instructions are in Section 7.2.2.
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SECTION 7
MAINTENANCE

7.1 DISASSEMBLY

7.1.1 RECOMMENDED TEST EQUIPMENT/TOOL LIST

a)

b)

c)

d)

e)

£)

g)

h)

i)

3)

k)

Digital Voltmeter, with an accuracy of at least +.1% of full
scale and 1 mv. resolution factor. Multimeter/VIVM accuracy
and resolution factors are unacceptable for certain critical
measurements.

Acceptable Type/Equivalent: FLUKE #8000A

Multimeter, 20,000 Q/v (min.); 2% or greater full scale
accuracy; for less critical measurements.

Acceptable Type/Equivalent: TRIPLETT VOM #630NA

Oscilloscope, with two x 1 probes and two x 10 probes.
Acceptable Type/Equivalent: TEKTRONIX #465

Allen Wrench Set
Plastic Alignment Screwdriver for video display adjustments.
Torque Driver (Utica TS-100)

Heavy Duty Screwdriver with heavily insulated handle and
shaft, for discharge of video display anode voltage.

Insulated Heavy-Gauge Ground Wire with insulated Aligator
clips (for use with item (g), above).

Small Screwdriver with insulated shaft, used mostly for

voltage adjustments.
Head cable extender (Shugart #54143; WL #726-9640).

Alignment Diskette (Shugart #SA 124; WL #726-9614).
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1) Alcohol pads for R/W head cleaning (WL #660-0130).

7.2 PREVENTIVE MAINTENANCE

Except for cleaning of the mini-floppy Read/Write head, preventive

maintenance is not requifed for the SA400 under normal use.

7.2.1 READ/WRITE HEAD CLEANING PROCEDURE

The head should ONLY be cleaned if it has an oxide build-up that

is visible to the naked eye. Cleaning methods and materials other than

those listed can permanently damage the head and should be avoided.

l.

5.

Lightly dampen a piece of clean lintless tissue with Isopropyl
alcohol (use sparingly).

Lift the load arm off the head, being careful not to touch the
load button.

Lightly wipe the head with the moistened protion of the tissue.

After the alcohol has evaporated, lightly polish the head with a
clean dry piece of lintless tissue.

Lower the load arm onto the head. Do not let the load arm snap back.

7.2.2 DISASSEMBLY

CAUTION:
Ensure power is off and fan has stopped. If
cover is removed while the fan is turning, the
fan blades will break.
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a)

b)

c)

d)

e)

£)

Minidisk Cover — Remove the screw in the rear of the mini disk
cover, lift cover up vertically. When planning to also re-
move the chassis cover, remove the flat ribbon cable(s) from
the rear of the mini disks (J1 & J3 on top of drive(s)). Dis-
connect both power cables (one to each drive). Disconnect

the fan cable on the right side of unit.

Top Cover - Remove mini disk cover. Remove the two side cover
screws. Loosen the two finger nuts and remove the special
function strip. Remove the two screws found under the function
strip. Remove Brightness and Contrast knobs. Using the
function strip finger nuts, lift the key plate up and back
until free. Firmly hold the top cover sides and lift upward
until cover clears the top of inside components. Lay top

cover on its side and disconnect fan cable.

CAUTION:
Do not remove the fish paper that covers the ven-
tilation slots on the underside of the top cover.

Keyboard - Remove top cover. Remove the four screws at the
sides of the keyboard plate. Tilt the front of the keyboard
up while lifting the keyboard out. Disconnect the 24-pin
ribbon cable. Disconnect the OFF/ON switch cable which goes

to a nylon connector; see Figure 1-10.

Circuit Board Removals - Turn all power off and remove the
top cover. Remove the two long screws extending through the

plastic standoffs at the top outside corners of each board.
Chassis - Remove keyboard. Remove the two side screws and
lift the unit up and forward, being careful not to damage the

AC power cord and fuse holder.

7058/7159 (1/0) ~ Disconnect the video cable and 1lift the board

upward while rocking it slightly from side to side.
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g)

h)

i)

3)

k)

1)

7051 (CPU) - Lift board upward while rocking it slightly from

side to side.
7052 (MEMORY - RAM/ROM) - Same as 7051.

7180 (Mini Diskette Controller) - Remove this board cautiously;
the neck of the CRT is very close to the 7180.

7056 (MOTHERBOARD) - Remove chassis assembly from baseplate.
Remove the 7051, 7052, 7180 and 7058 circuit boards. Remove
screws located at circuit board amphenol connectors and at

each side of the motherboard. Remove 7056 motherboard from

bottom of chassis assembly.

7067-2 (POWER SUPPLY REGULATOR) - Lift 7067-2 hold-down bracket;
pull board upwards while rocking it slightly from side to side
(be careful of display monitor).

7048 (KEYBOARD ENCODER) - Remove keyboard. Disconnect ribbon
cable., Remove 3 Phillips screws from 7048 pc. Unplug 7048
from the keyboard.

Mini Diskette Drive Removal - Disassemble unit per step a. To
remove the primary drive, unsolder the wires connected to the
format switch at the disk drive end. Remove the disk mounting
bracket (2 screws from each side of the disk mounting bracket),
thus removing disk drive(s) simultaneously (applied to single
or dual mini disk PCS II). Dislodge the bracket from the main
chassis cover. Lift the bracket out; for the mini disk drive

to be removed, remove 4 screws from the bottom of the drive.
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7.3 ADJUSTMENTS

7.3.1 PCS-II CPU VOLTAGE ADJUSTMENTS

TABLE 7-1
PCS-II POWER SUPPLY ADJUSTMENTS (7067- 2 REGULATOR)

LOCATION  VOLTAGE LIMITS . ADJ RIPPLE

7052 TP4+5  + 5VR +4.95 vdc to +5.10 vde R4 20 mvp-p 7067-2, pin S/15
7052 TP-5 - 5VR -4.80 vdc to -5.10 vde  R19 15 mvp-p 7067-2, pin 12
7052 TP+12  +12VR +11.80 vde to +12.20 vde R10 50 mvp-p 7067-2, pin F/6
7052 TP-12  -12VR -11.80 vdc to -12.20 vde R16 50 mvp-p 7067-2, pin H/7

+ov L SR ‘ |
+12VR e i, )
+5VR -12VR

7180 DISK I/0
7052 (or :7052-1) MEMORY

7051 CPU

7058 64 x 16 DISPLAY I/0
"PRINTER I/0
PLOTTER I/0
KEYBOARD I/0
(or) A )
7159 80 x 24 DISPLAY I/0

PRINTER I/0
PLOTTER I/0
KEYBOARD 1/0

—

VOLTAGE CHECK POINTS AS VIEWED FROM TOP/REAR OF PCS-II;
ACCESS VIA MINI DISK BASE OPENING (MINI DISK COVER REMOVED)
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FIGURE 7-2
ADJUSTMENTS

(R4)
+12 (R10)
-5 (R19)
-12 (R16)

+5

7067-2 REGULATOR

Voltage Regulator 7067-2 PCB

It is very important that the voltage regulator in the PCS-II-is

a 7067-2.

Do not attempt to substitute a 7067 A 7067

can be modified to a 7067-2 as follows:

To create a 7067-2 from 7067 art revs. 0, 1, 2, or 3:

1)
2)

3)
4)
5)
6)

7)

Remove diodes D1 & D3.

" On the component side, cut the etch between Q3 (emitter) and

capacitor C7.

Cut the etch at pc connector pin F below the platethru.
Connect a wire from Q3 (emitter) to pc pin F.

Cut the etch at pc connector pin H above the platéthru.

On the non-component side of the board, cut the etch between
connector pin 7 and the platethru.

Cut the etch between L4 pin 8 and capacitor C10.
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8)

9)
10)

11)

12)

13)

14)

Connect a wire between L& pin 8 and pc connector pin H at

the platethru above pc connector pin 7.

Connect a wire between C10 and pc connector pin 7.

Change Q3 from a 2N6387 Darlington pair to a 2N6103 transistor
WL #375-1035 (ECN 6929).

Change C7 from 10 uf to 200 uf, WL #300-4033 (part of ECN
6756).

Change C3 from 18 uf to 47 uf, WL #300-4020 (remainder of

ECN 6756).

If conversion to 7067-2 is done with R2 artwork, remove jumper -
'A’ (Figure 7-5).

If conversion to 7067-2 is done with R3 artwork, remove jumper
B (Figure 7-6),

zmzz.:x-o:u.unom¢
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FIGURE 7-4

FIGURE 7-4

MADE INU S A

/
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7.3.3 MINI DISKETTE DRIVE; ADJUSTMENTS, REMOVALS, REPLACEMENTS
Since original Shugart Mini Disk adjustments required the use of a
disk exerciser (not available), adjustments have been rewritten using
2200 software. This information will be available in either a Service
Bulletin addendum or a revision of the SA400 Manual,

7.4 PCS-II TROUBLESHOOTING

This information will be presented in a Bulletin addendum.
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" SECTION 8
' PARTS LISTS

8.1 PCS II, WANG PARTS
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WANG PART NO.

SHUGART PART NO.

726-1051
726-1052
726-1053
726-1054
726-1055
726-1056
'726-1057
726-1058
726-1059
726-1060
726-1061
726-1062
726-1063
726-1068
726-1069
726-9614

17212
17211
54048
54047
54068
54145
54026
54055
54064
54136
54137
25060
25063
54135
54087
54087

128

DESCRIPTION

Order 325-2307

SW Track Zero

Belt Drive

MIR Drive

MRT Stepping

Load Button Assy.
Hub Collet

Head Carr. Assy.
Head Load Sol. Assy.

Index Detector Assy.

. Index Led Assy.

PCB Logic

PCB MIR Control
Load Bail

Activity Light Assy.
Align Diskette



8.2 SHUGART PARTS
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DESCRIPTION
General

The Mustrated Parts Catalog is arranged so that the
figures precede the parts histings and will be on the
uppuosite page.

The drive assembly is contained on a single page
Sub assemblies will be separated by a solid line
and are broken down on this page.

indented Level

The parts list is indented to show the levels of
assembly within a figure. The major assembly will
always be level 1, all parts or assembhes thatattach
to that assembly will be level 2 and assemblics
within level 2 will have their attaching parts level 3
and su on,

Parts Replacement

Some parts and assemblies are not field replace-

able. These will be noted by an asterisk* and a

footnote, These part numbers are included so they /
can be ordered for factory and/or repair centers.

Quantity Per Assembly

The quantity listed is the quantity used on the
assembly

Numerical Index

The numerical index lists all parts in part number
sequence and is cross referenced to the figure and
reference number.



aty

FIGURE
& REF. PART DESCRIPTION PER
NUMBER | NUMBER 1234 ASM
1
DRIVE ASSEMBLY
1 25062 PCB. DRIVE 1
-2 54070 HUB FRAME ASSEMBLY 1
-3 54073 DOOR HINGE 1
-4 10186 SCREW 6-32 X .188 BH 2
5 54057 STOPDISK 1
- 6 11305 E RING 1
7 54131 COLLAR HUB 1
-8 54132 SPRING, CLAMP 1
9 54026 . HUB, COLLETT 1
10 10186 SCREW 6-32X.188 BH 2
-1 54136 DETECTOR INDEX 1
12 10187 SCREW 6 32X.188 BH 1
13 * 54032 SPINDLE 1
14 * 10805 BEARING, FLANGED 1
15 54078 KEEPER, GUIDE ROD 1
16 10186 SCREW 6-32X.188 BH 1
17 54006 GUINE ROD 2
18 54099 STOP, CARRIAGE 1
19 10186 SCREW 6.32X.188 BH 1
20 54078 KEEPER GUIDE ROD 1
21 10186 SCRLW 6 32X.188 BH 1
22 54064 SOLENOID ASSMY. HEAD LOAD 1
23 54135 HAlL, LOAD 1
24 54003 CAM, ACTUATOR 1
25 54055 HEAD & CARRIAGE ASSMY. 1
26 54145 LOAD BUTTON 1
2/ 17721 TK 00 SWITCH 1
28 10176 SCHEW 4 40X.50 BH 2
29 10187 SCREW 6 32X.250 BH 1
30 10013 WASHER 1
31 54038 MOUNT TK 00 SWITCH L
32 15655 CONNECTOR P-3 1
-33 54067 MOTOR & CONTROL ASSEMBLY 1
34 54047 MOTOR DRIVE 1
35 25063 PCB MOTOR CONTROL 1
36 54069 STANDOF F, MOTOR PCB 2
37 10191 SCREW 6 32X.50 BH 2
38 * 54068 MOTOR, STEPPER 1
39 10187 SCREW 6 32X 250 BH 2
40 10177 SCREW 4 40X.625 BH 2
-4 54048 BFLT. DRIVE 1
42 * 54138 PULLEY, SPINDLE 1
43 * 10804 BEARING 1
44 * 54097 SPACLH, LONG 1
-45 17212 . SWITCH WRITE PROTECT 1
46 54062 NUT PLATE 1
47 10166 SCREW 2 56X.50 BH 1
48 54137 LED, INDEX 1
49 54034 PLATEN 1
50 10189 SCREW 6 32X.250 BH 1
51 54036 CLAMP, PCB 4
52 13N RE TAINER, CLAMP a4
53 54077 FACEPLATE 1
54 11900 632X.250 F H. 2
55 10013 WASHER 1
56 12501 WASHER 1
57 15663 FASTON 1
-58 11312 ACTIVITY LIGHT ASSEMBLY 1

' NOT FIELD REPLACEABLE
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PART
NUMBER REF
10013 33
55
10166 47
10176 28
10177 40
10186 4
10
12
16
19
21
10187 12
29
39
10189 50
10191 37
10804 43
10805 14
11308 6
1131 52
11312 58
11900 54
12501 56
16655 32
16663 57
1721 27.
17212 45
25062 1
25063 35
50542 26
54003 24
54006 17
54138 42
54026 9
54032 13
54034 49
54036 51
54038 31
54047 A
54048 1
54055 25
54057 5
54062 46
54064 22
54065 36
54067 33
54068 38
54070 2
54073 3
54077 53
54078 15
20
54097 44
54099 18

PART

NUMBER REF.
54131 7
54132 8
54135 23
54136 H
54137 48
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7048
7049
7051
7052/52-1

- 7056

7058
7061/61-1
7153/53-1
7154
7155
7159
7180

C6482-79
C6482-104

C6829-12

PCS-1I

PCS IIA PCB's:

7054
7059
7367

SECTION 9

ASSEMBLY DRAWINGS & ELECTRICAL SCHEMATICS

KEYBOARD DECODER DAUGHTERBOARD
KEYBOARD

CPU (3 sheets)

MEMORY (3 sheets)

MOTHERBOARD |

PRINTER/PLOTTER/64 x 16 DISPLAY I/O (2 sheets)

DOUBLE BUFFERED TYPEWRITER/PLOTTER OUTPUT

PCS TELECOMMUNICATIONS (2 sheets)

IEEE INTERFACE (2 sheets)

8 BIT PARALLEL I/0

PRINTER/PLOTTER/80 x 24 DISPLAY I/0 (2 sheets)
MINI DISK CONTROL (3 sheets)

24 PIN FLAT CABLE ASSY.
OPTION 61 1/0 CABLE
BASE ASSY.

OUTER CHASSIS ASSY.
CRT/DISK/PIR I/0

CRT/DISK/PTR 1/0
MOTHERBOARD PCS IIA/PCS III
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WLI #

650-3240
449-0159
725-0057
650-4123
653-3001
461-0116
650-3120
449-0176
449-0105
279-1012

650-6241
615-0359
478-0061
452-2517

452-2335/43

271-1121

650-6121
655-0166
655-0009
650-6322W
655-0012
651-0021W
452-2580
449-0158
653-6018
653-2002
650-3240

DESCRIPTION

#6-32 x 3/4" Phillips Head Screw
Mini-floppy cover
Mini-floppy disk drive
#8-32 x 3/8" Screw

#8 Lock Washer

Disk mounting plate
#6-32 x 3/8" Screw
PCSII cover

Bezel

Base assembly

On/0ff switch

#10-32 x 3/4" Flat Head Screw
Function Strip

Clamp Nut

Program clamp

Keyboard finishing plate
Keyboard assembly
Keyword switch

#10-32 x 3/8" Screw
Control knob

Plug button

#10-32 x 1" Screw

Air vent

#8-32 x 1/2" Screw
Mounting clamp
Mini-floppy base

#6 Washer

#6 Lock washer

#6-32 x 3/4" Screw

PCS-11
OUTER CHASSIS ASSEMBLY
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North America:

Alabama District of Louisiana New Hampshire
Birmingham Columbia Baton Rouge East Derry
Mobile Washington Metairie Manchester
New
Alaska Florida Maryland Howe“"m“y
Anchorage Jacksonville Rockville .
Miami Towson Mountainside
Arizona Orlando New Mexico
Phoenix Tampa - Massachusetts Albuquerque
Tucson . Boston
Georgia Burlington New York
. Atlanta Littleton Albany
California Lowell Buffalo
Fresno Hawaii Tewksbury Lake Success
Inglewood Honolulu Woarcester New York City
Los Angeles Rochester
Sacramento Hllinois Michigan Syracuse
San Diego Chicago Grand Rapids
San Francisco Morton Olrtel:nos P North Carclina
San Mateo Park Ridge Southfield Charlotte
Sunnyvale Rock Istand Greensboro
Tustin Minnesota Raleigh
Ventura Indiana e .
Indianapolis Eden Prairie 9h|9 -
Colorado South Bend Missouri Cincinnati
Denver Creve Cosur Columbus
Kansas Middleburg Heights
Connecticut %ﬁﬁ;‘d Park g:gh':ﬁkﬂ Toledo
New Haven Oklahoma
Stamford Kentucky Nevada Okiahoma City
Wethersfield Louisville Reno Tulsa

Oragon
Beaverton
Eugene
Pennsyivania
Allentown
Camp Hill

Erie

Philadelphia
Pittsburgh
Wayne

Rhode Isiand
Cranston

South Carolina
Charleston
Columbia

Tennessso
Chattanooga
Knoxville

* Memphis
Nashville
Texas
Austin
Dallas
Houston
San Antcnio

Utah
Salt Lake City

\

Virginia
Newport News
Richmond

Washington
Seattle
Spokane

Wisconsin
Brookfield
Madison
Milwaukee

Canada
Wang Laboratories
(Canada) Ltd.
Don Mills, Ontario
Calgary, Alberta
Edmonton, Alberta
Winnipeg, Manitoba
Ottawa, Ontario
Montreal, Quebec
Burnaby, 8.C.

International Subsidiaries:

Australia

Wang Computer Pty. Ltd.
Sydnay, NSW
Melbourns, Vic.
Canberra, A.C.T.
Brisbane, Qid.

Adelaide, S.A.

Perth, W.A.,

Darwin, N.T.

Austria
Wang Gesellschaft M.B.H.
Vienna

Belgium

Wang Europe, S.A.
Brussels

Erpe-Mere

Brazil

Wang do Brasil
Computadores Ltda.

Rio de Janeiro

Sao Paulo

China
Wang Industrial Co., Ltd.
Taipei, Taiwan

France

Wang France S.A.R.L.
Bagnolet

Ecully

Nantes

Toulouse

( WANG )

Great Britain

Wang Etectronics Ltd.
Northwood Hills, Middlesex
Northwood, Middlesex
Harrogate, Yorkshire
Glasgow, Scotland
Uxbridge, Middlesex

Hong Kong
Wang Pacific Ltd.
Hong Kang

Japan
Wang Computer Ltd.
Tokyo

Netherlands

Wang Nederland B.V.
lisselstein

New Zgaland
Wang Computer Ltd.
Grey Lynn, Auckland

Panama

Wang de Panama
(CPEC) S.A.
Panama

Republic of Singapore
Wang Computer Pte., Ltd.
Singapore

LABORATORIES,

Republic of South Africa
Wang Computers

(South Africa) {Pty.) Ltd.
Bordeaux, Transvaal
Durban
Capetown

Sweden

Wang Skandinaviska AB
Sclna :
Gothenburg

Arlgev

Vasteras

Switzerland
Wang S.A./A.G.
Zurich

Bemn

Pully

Waest Germany
Wang Laboratories GmbH
Berlin

Cologne
Duesseldorf
Felibach
Frankfurt/M.
Freiburg/Brsg.
Hamburg
Hannover

Kassel
Munich
Nuernberg
Stuttgart

INC.

International Representatives:

Argentina
Bolivia
Canary Islands
Chile
Colombia
Costa Rica
Cyprus
Denmark
Doéminican Republic
Ecuador
Finland
Ghana
Greece
Guatemala
lceland
India
Indonesia
Iran
Ireland
Israe!

ltaly
Jamaica
Japan
Jordan

Kenya
Korea
Lebanon
Liberia
Malaysia
Mexico
Morocco
Nicaragua
Nigeria
Norway
Pakistan
Peru
Philippines
Portugal
Saudi Arabia
Spain

Sri Lanka
Syria
Thailand
Tunisia
Turkey
United Arab Emirates
Venezuela
Yugoslavia

_/

ONE INDUSTRIAL AVENUE, LOWELL, MASSACHUSETTS 01851, TEL. (617) 861-4111, TWX 710 343-6769, TELEX 94-7421
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650-3240
449-0159
725-0057
650-4123
653-3001
461-0116
451-4525
650-3120

449-0101-9

336-0032
336-0035
653-0022
220-0160

4439-0184-5

652-0036
655-0166
655-0009

400-1009/11

650-6121
325-0020
271-1121
325-0033
650-6241

452-2335/43

615-0359
478-0061
452-2517
279-1026
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4 Ave.
COVERS ASSEMBLY
177-2EE%® -1 A

DESCRIPTION

#6-32 X 3/4” PHILLIPS HEAD SCREW
MINI-FLOPPY COVER
MINI-FLOPPY DISK DRIVE

#8-32 X 3/8” SCREW

#8 LOCK WASHER

DISK MOUNTING PLATE
BRACKET, FORMAT SWITCH
#6-32 X 3/8” SCREW

FAN GUARD 4” WHITE

250K OHM POT (BRIGHTNESS)
250 OHM CONTRAST CONTROL
WASHER 3/8” INT. TH.
BRIGHTNESS POT. CABLE ASSEMBLY
BEZEL

NUT SM. PAT. 3/8"-32

CONTROL KNOB

PLUG BUTTON

FAN, SKELETON (50CFM) ROTRON
#10-32 X 3/8” SCREW

SWITCH KEYBOARD

KEYBOARD ASSEMBLY

ON/OFF SWITCH

#10-32 X 3/4” FLAT HEAD SCREW
KEYBOARD FINISHING PLATE
FUNCTION STRIP

CLAMP NUT

PROGRAM CLAMP

WORK STATION BASE ASSEMBLY

..#10-32 X 1” SCREW

PCSII COVER

AIR VENT :
#8-32 X 1/2” SCREW
MOUNTING CLAMP
#6 WASHER

#6 LOCK WASHER
#6-32 X 3/4” SCREW
MINI-FLOPPY BASE

SHIBLD PLATE For FUWOPPY DRIVE {("‘\w-\rfs On BeTTarmm OF D&we\
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ITEM

SEE noTg

NP WN =

/9

WLI#
270-0%61
451-4513
451-3861
451-1109
451-3862
465-1643
462-0293
451-4519
452-4125

210-7456-1

220-1068
340-0102
651-0030
650-2120
462-0413
410-1008
350-0008
651-0024

!

MONITOR ASSEMBLY

DESCRIPTION
9" WANG MONITOR RSSEMEALY
BRACKET, NECK SAVER
PANEL, SIDE LH
CHASSIS (9” MONITOR)
PANEL, SIDE RH
SPRING, GROUNDING (12” MONITOR)
SPACER, DELRIN 3/8 DIA 4-40 TAP
BRACKET, SUPPORT
GUIDE, CARD
PCA 9”“ MONITOR ELECTRONICS BOARD
CRT CABLE ASSEMBLY (2200)
CATHODE RAY TUBE 9”
SCREW, SELF TAP T-8 4-40 X 1/2” PNHD PHL
4-40 X 3/8” PAN HD PHL MS SS SEMS
SPACER, 4-40 .250 OD .750L HX A
FLYBACK TRANSFORMER
30 PIN CONNECTOR, SOLDER TYPE
#8 X 1/4 HEX HEAD SLOT TAP SCREW TYPE B

(VOTE: So(nE (NOPELS ULSE Tht A" rOQToRoLA AT RASsEmMauy: TR S-00NGE | Q" MoToRoLA BRp. T26-04¢
THE (T RSSY TYRES (wAN(, ox cf\cfoo.oz.a)g\-\ouw nNOT Be E%C REPLACRD BY TRE® OTHGR TXPe
A5 TRE P.5. REGOULATOL (S CARTORED TO The CRT RASSEMELY.






ITEM

voeoNOOOA_WN-=

14

vy15

16

v17

cee NoTE A& 18
19

20

21

A QUOTE: ¢

USIVG K

WLI#

220-1113/4

270-0381
458-0417
462-0141
420-1005
325-2117
410-0119
451-4445
452-2563
300-3069
220-1073
420-1096
410-2005
452-2564
300-3074
452-2565
300-3050

210-7067-2/1156-2

350-0008
451-1111
320-0300

CHASSIS ASSEMBLY

DESCRIPTION

CABLE ASSEMBLY, DC POWER FOR DISK DRIVES
HEATSINK & HARNESS ASSEMBLY
SUPPORT, HEATSINK

SPACER, PHENOLIC CURRENT

POWER CORD, ROTRON FAN

SLIDE SWITCH 115/230 VAC

POWER TRANSFORMER 50/60 Hz
BRACKET, AC CONNECTOR

CLAMP, CAPACITOR 2.00 DIA.

2700 UF 30V ELECTROLYTIC CAPACITOR
AC SWITCH CABLE

CORD POWER 3 COND. - 10 FT.

LINE FILTER 5 AMP CORCOM

CLAMP, CAPACITOR 2.50 DIA.

7300 UF 40V ELECTROLYTIC CAPACITOR
CLAMP, CAPACITOR 1.38 DIA.

124K UF 15V ELECTROLY1IC CAPACITOR
REGULATOR PCB {wim wANG MomiTor Assemacy)
30 PIN CONNECTOR, SOLDER TYPE
CHASSIS WELDMENT

SPEAKER, 3" RECTANGULAR FILMOR

P T ul' A MOTOROLAR  CRT  MusST USE  2.6-7061 Ok TVO"NS (L RRGULATIR.






ITEM

WONOAWN=

MNOT  SrowN

WLI#

220-1068
220-3025

210-71 59/7058-A/1051MODULE, 1/0 (Use SAME BRD. AS foump N U Y)
-210-7051-A

MOTHERBOARD & REAR PANEL

DESCRIPTION

VIDEO SIGNAL CABLE
DISK SIGNAL CABLE

MODULE, CPU

“210-7052:24/44|La|tn MODULE, MEMORY 8k [\ck [24k 32«

v210-7180-A

452-2152
452-2151
654-1238
360-1150
360-0000
360-9000
360-9003
360-9002
210-7056
478-0723
452-2562
451-3626
220-3014
W0-N 12

MODULE, DISK 1/0

COVER PLATE, SPARE

COVER PLATE, BNC

HEYCO STRAIN RELIEF

15 AMP 32V PICOFUSE LITTLEFU
FUSE HOLDER 90 DEGREE CONTACT
RUBBER WASHER

LOCK WASHER

HEX NUT

MOTHERBOARD

SUPPORT BRACKET, MOTHERBOARLC
STIFFENER,MOTHERBOARD

REAR PANEL

24 COND 14” FLAT CABLE

CARD READER CONTROUBR BRo.
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