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Section X
CONTROL CHECKOUT AND REPAIR

Section X contains quides for checkout and troubleshooting of the Control board.

10.1 CONTROL CHECKOUT

To test a suspected Control board, install the board-in an otherwise operational computer and

execute the test procedure in Table 3-1.

10.2 CONTROL TROUBLES HOOTING

As the Control board contains few discrete components, a Control malfunction is almost always
caused by a defective MOS/LSI chip. Because of the complexity of the chips, the fastest means
of troubleshooting will usually be sequential chip substitution with the 40-pin substitution adapter.
These adapters apply a disabling voltage to the original chip at pin 36 (TCL) or pin 20 (ACL).

If the chip has an internal short, clip-on substitution may be ineffective. In this case, it will be
necessary to test for shorts with an ohmmeter. Failure histories show that shorts will most often

occur between an input/output pin and the chip substrate (pin 1).

Table 10-1 lists some common failures and symptoms. Figure 10-1 shows a Conirol Assembly and

Fig. 10-2 is the schematic diagram of the Control .

Table 10-1
CONTROL FAILURES
Failure
>ympfom ACL-04 ACL-05 ACL-06 ACL-07
TCL-04 TCL-05 TCL-06 TCL-07
Lockup; no entry X X X
No reset X X X
Incorrect display X X X X
No decimal setting X
Incorrect answers X X X
Temperature Sensitive X X
Lockup at power-on X
No INT2 response X
No peripheral operations X
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Section Xl
DATA FILE CHECKOUT AND REPAIR

Section XI contains information for testing and troubleshooting the Data File printed circuit
board.

11.1 DATA FILE CHECKOUT

To test the Data File board, install it in an otherwise functional computer and execute the test
procedure included in Table 3=1. Table 3-1 shows how to execute the Self Test procedure which

tests all areas of the Data File board.

11.2 DATA FILE TROUBLESHOOTING

To troubleshoot a defective Data File board, install the Data File on an extender board in an
otherwise functional computer. Attempt to locate the problem quickly by sequential chip sub-
stitution with the substitution adapters. Refer to the Data File assembly drawing, Fig. 11-1,

and Table 11-1, the list of probably causes, for part locations and probable causes.

If the substitution method does not identify the problem, check for shorts between the signal lines
and the power supply lines, especially Vgg -

If an oscilloscope is used to observe the signals, it is best to have the computer execute the Self-

Test program, as the Self-Test program accesses all areas of the Data File.

Normally, it is unnecessary to verify time relationships of the signals being observed. In most
instances, some signals from a defective circuit will be missing. Figure 11-2, the Data File
schematic, shows the signal connections. For definitions and origins of the signals, refer to
Table 3-3.

Data File output lines should show pulses during RAM and ROM times. RAM outputs to the output
lines should be active only when CTEND is at logical 0. See Fig. 11-3 for Data File timing.
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Fig. 11-1 Data File Assembly

11.2.1 ROM FUNCTIONS
Although many failure indications may result from either a RAM or ROM failure, fest results will
sometimes point to a specific ROM chip. If a specific function or several related functions yield

incorrect results, Table 11-2, the ROM function tabulation, may identify a defective ROM.

The Self-Test program provides ROM tests in the form of ROM check sums. After the program
has displayed the commas, it will display, in order, the check sums of ROMs 8, 9, A, B, C and
D. Table 11-3 lists the check sums.

Should the Self-Test program fail to execute, either the A or D ROM could be failing.

11-2




FROM
CONTROL

TO CONTROL

TO CONVERTER |

FROM
CONVERTER

FROM
CONTROL

colp &2 138,46
cozp 3 13,45
coap &2 T4,A4
cosp €3 T6,A40
crep &8 T7,A39
SEIN <40 139,48
TN T34,A7
cTRL & 133,436
sci €2 T19,A24

scz ¢ 13 120, A25

sca <14 T21(,A34

sca 5 122,A35
5FgT <28 132,a21
SogT <38 140,49
FoET 32 131,423
WR1T €3 T2,A11

W 736,A20

o2 T37,A37

ol 735,438

Ti,Al

VgV

S8 T16,A3

Vo ———V

0o T5,A2

vV, — "V

GG

ckeZiE— e

Z6

ACLO03/ A9
TCLO3

a0
ALl
Al2
Az
AI3
Ala
CTEN

A22,78

A26,730

AQ

A27,T29

A28,728

A2

A33,727

A3

A32,726

(27-29)

A3(,T26

AS

429,724

A6

430,723

AT

AlQ,TI8

A8

A3, TI17

Al2,TI5

Al4,T14

NC

Al5,T13

Al6,TI2

AlT,TIO

M

AI8,T9

A9, T

02 & M,33
QRT‘U%___’
R/W <—ﬁ————————————'—'*

17,20,34,N, X

®2

R

R/W

ss
i8,v
Vo €M

v R,36

GG

v YA Y A

BIAS © _

P,35
Voo

BAT- <222 pyp

GG K

£10%

>8]

VSS

VR

Vss

CTEN (29)

Qs
2N4403

R23
8.2K

R24
2.7K

Fig. 11-2 Data File Schematic Diagram (Sheet 1 of 3)

11-3




Al4

z2

A0 ——= AiQ

AQ F——= AO
Al [ Al

A3 F—= A3
A4 ——= A4
AS [———— AD
A6 [——= AB
AT | A7

4

A9 P AS
AlQ ——=+ AiO

sS
i3 4 13
L>—7q QoE AQ o= AC g QoE
—————>—|50 QIE Al T—‘— Al —-—>—|50 QIE
—-—-"P?C Q2E A2 —7—4— A2 —_—.hl—Go Q2E
b————3d 3k A3 =t A3 ———=——q 3E
ﬁR—>—2*— a A4—§“~<—A4 ¢R—>—2——
T N IR o T2
[)08~<T 2UT4 A6 ‘l—ld— A6 pos <—2|— 2uT4
D04 —— > #UT3 AT o= AT DO4 ——-—| BUT3
D02 =——2- BUT2 A8 T A8 D02 =33 #UT2
DOl =22 gUT! A9 jom A9 D01 =—— AUTI
All-’z—s——' AlO—l-é—"—AIO AII—’—ZT——
A12 o CS3 -~ 28 A12 o CS3
Al3—>—2—_;—CSZ i 0D A|3-‘>—57—CSZ
¢ - cst
S Vss e £3
:JI :42
RI R2
4
22K TEZ ?E S 22K
+
+10% Voo Ves | +i0%
1% ace a0 H— no 13 ace
*EGQIE Al o= Al 159 QIE
o A2 | o A2 e az
3 Q3E A3 | A3 39 a3
PR ] — — A4 |t A4 R >— — —
2 z3 E) 2
¢I—>?)‘——' A5I—O<—A5 @|—>—Eo———
Ves D08 -=——5- BUT4 A [ AB Vgs 008 ~— - #UT4
D04 =55 BUT3 AT [ A7 DO4 =—— BUT3
D02 =—25- BUT2 A8 [T A8 D02 =53 BUT2
D01 =5 2uT | A9 g A9 DO} 7| AUTI
AIIT—* A|0—|9—<-—AIO A'I_>-2—5_—
A12 »—{ cS3 - - Al12 »——— CS3
26 28 26
A3 o CS2 --K Voo A13 - CS2
- = s
csl Vss Les Ell csi
s s
R3 R4
22K ?EIO ?EIZ 2K
- +10% Voo Veo +10%
(Z14) DOB —»— 2 {>& - 25 wos
R6 Ri4 Z5C
D08 =7 al 4.7K
v 1.6K
bo 6.8K = Vss s 8 0
(213) DO4 . {>c M04
R8 RIS Z50
D04 = =5 Q2 4.7K
v 1.6K
oo 6.8K = Vss | 2 7
(z12) Doz —>— . {>@ > Mo2
RIO RI6 75A
Do2 > T Q3 4.7K
Y
SS
e 8
(z11) 3 M > MO
RIT

4.7K

VSS

Z58

TO CONTROL
|- AND DISPLAY
DRIVE

Fig. 11-2 Data File Schematic Diagram (Sheet 2 of 3)

11-4




MII

MI2

MI4

MI8

———»—-—;— Do REC Qo -:i’—»Agp
|0 g QU 420
7] %2 03L00 ¥ [12 =~ AID
——— b3 Q3 [ A0D
g MR Q3 02————/1/6
3 PCP J 3 NC
IG PE K p——AC

4 EC I5
-5 DO Qo T—-——’-A?D
T 60! 2 QU zT—" 48D

7] 920300082 13— 450
+‘r D3 Q3 -H——>A4D
_"ﬁc MR Q3 Dé—————NC
—>—9 CP J 3 NE

PE K p~——nC

4 REC 15
—>—% Do Q0 {— - CTEND
—"—6— Di 9 Ql IS——PAQD
- D2 Q2 |————» A8D

T D3 93L00 Q3 :2| i
——d MR Q3 p——ANVC
—’—IO— cpP J 2 NE

fﬂ PE K 03—/\/6'

Ig ] FF Ql :6——/‘/6' i
3 E -2 Ql DIE—.———->011
——— D2 Q2 NE

Z10 a2 plt 5T

6 TALTS a3 :? Ne
—>—4 D3 Q3 D—g*u»—DI4
——’—.( € 3-4 Q4 a NE
——7 D4 Q4 p———————-DI8

AGD =——21 A0 a5 2
AlD 51M zn M
A2D 612 2102 AT 15—
A3D "’—7 A3 AB T—-
A4D 1 A4 A9
RIS DTI ——— DI RIW [
— =0 CE po 2
10K
£10%
8 2
A0 =51 p0 a5 e
4 |
AID 514 zief e T
A20 61" 2102 " [
A3D —>——7 A3 A8 T‘F
A4D e A4 A9 o
R20  DI2 ~»— DI RIN
E 2
M ———— 23 CE po
(oK
£10%
8 2
A0D >——2 A0 a5 2
NIl I TE A AT
\ AZD o A2 5 05 AT g
A3D ">———7‘— A3 A8 -T#—<_
ALD -’ﬁ A4 A9 3—4—
R21  DI4 7 DI RIW [
v d ce oo 2
(0K
+10%
8 2
AOD —=——2- A0 A5 |-
AID e AL, A6 e
A2D > A2 p AT g+
A3D —P——_(— A3 A8 T—‘—
&ﬂ) ﬁ A4 A9 —4—3
R22  OI8 -——3 DI RIW [t
—a———— 2 CE 0o 2
10K
£10%
)

CTEND

ASD
ABD
ATD
ABD
ASD
R/W
00|

ABD
ABD
ATD
A8D
ASD
R/W
Doz

ABD
A6D
ATD
A8D
A9D
R/W
D04

ASD
A6D
A7D
A8D
ASD
R/W
bos

Fig. 11-2 Data File Schematic Diogram (Sheet 3 of 3)

11-5




PROBABLE

Table 11-1
FAILURE CAUSES, DATA FILE

Symptom

16KR104

16KR105

16KR106
16 KR0O26

8

9

AlB

ACLO3/

D RAM| 93L00 | TCLO3

Output
Lines

Col 74, 75
Inhibit

No entry, lockup

Incorrect math
functions

Incorrect special
function

Power-on Failure

Displays E===-—-
or garbage

Displays perfect
square or square
root as X.9999
Self-Test Failure
I/O Failure

No RAM access
Computer draws

1.35A without
batteries

X

X

X X X

Q5

®2

RAM OUTPUT

CTEN

o

g %

vz

%

r

Cl16P

BIT TIME

L

1191011]2|3|4|5|6|7|8|9|10111|12[13|14|15|16|17|18|19|o]
R ———y

RAM Read/Write Time

ROM Read Time

Fig. 11-

3 Data File Timing Diagram
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Table 11-2

ROM FUNCTION TABULATION

16KR016
16KR104 16KR105
Model 16KR026
8KRXX8 8KRXX? 8KRXXA 8KRXXB 8KRXXD
Scientist | Power On Key Decode sin/cos/tan +,-,X,+,\/—,x2 Self-Test Driver
Idle Angle Entry sin_]/cos_]/tan_] ot Tape 1/O
Load Angle Align | Round to D.P. e*/Ln Teletype 1/O
Execute 20's Decode | x! Log/10%
Standard
Deviation
30's Decode | 50's Decode | Mean Numeral Entry
60's Decode | 70's Decode | Zn-x-x2 Set D.P.
300's Decode| 100's Decode | Identifier Change Sign
110's Decode | Triple O, triple Scientific align
9 fakeout 12 digits
Exponential
align, 10 digits
Low Bat. Check Numeral entry
align, 12 digits
Read Key
Self-Test
subroutines
Table 11-3
ROM CHECK SUMS
Model ROM Type
16KR104 16KR105 16KR0O16 and 16KR026
Scientist
8KR258 8KR0O79 8KR26A 8KR268 8KRXXC 8KR04D
ROM sum 1076 521 504 351 N/A* 402

*The "C" ROM is not used by the Beta Computer. However, the Self-Test program does
check this position.
16KR026 be used, a number other than 00 is displayed. Since the Beta Computer does
not use the "C" position, the number displayed can be disregarded.

If an 8KRO4D is used, the check sum is 00.

Should a 16KR016 or
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11.2.2 ROM SUBSTITUTION

Table 114 lists the 8K ROMs used in the Beta Computer with the acceptable 16KR ROM
substitute. Either two 8K ROMs or one 16KR ROM that occupy the same columns of memory
are acceptable and no degradations of performance will result. However, when a 16K ROM is
substituted for an 8K ROM, both 8K ROMs occupying the same columns of memory as the 16K
ROM must be removed.

Example: If the 16KR104 is to be substituted for the 8KR258, the 8KR079 must be removed also.

Table 11-4
ROM SUBSTITUTION LIST

8K ROM 16 KR ROM
8KR258 16KR104
8KRO79

8KR26 A 16KR105
8KR26B

8KRO4D 16KRO16

16KR026

11.2.2.1 16KN Substitution

Because the 16KN ROMs require a different supply voltage at pin 19 than the 8KR and 16KR
ROMs, it is necessary to remove the jumper from VGG to VDD for that ROM position.

Example: If a 16KN ROM is installed at the position indicated by reference designator Z1
(Fig. 11-1), replace jumper J2 with J1. Table 11-5 indicates which jumpers
are installed for 8KR, 16KR, and 16KN use.

11.2.3 RAM SUBSTITUTION

Acceptable substitutes for RAM ships include the MIL type MF2102 and Signetics 2602.



e s

Table 11-5

DATA FILE JUMPER INSTALLATION

Figure 11-1 ROM Type Installed
Reference J 8KR 16KR 16KN
Designator umpers
Install J2 Install J2 Install J1
Z1 J1 and J2 Remove JI1 Remove J1 Remove J2
Install J4 install J4 Install J3
72 J3 and J4 Remove J3 Remove J3 Remove J4
Install Jb Install J6 Install J5
Z3 J5 and J6 Remove J5 Remove J5 Remove J6
Install J8 Install J8 Install J7
Z4 J7 and J8 Remove J7 Remove J7 Remove J8
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Section XlI
PARTS LISTS

Section XlI lists all field-replaceable parts. The following paragraphs provide suggestions for

the most effective use of these listings.

The parts are listed in this section in the form of tables, one table for each field-repairable
assembly. The parts listed for an assembly will be the individual components and sub-assemblies

comprising that assembly.

The assemblies are illustrated and listed roughly in the order of their priority in the overall design
scheme. The listing begins with the highest-order assembly , the computer, and proceeds to

list all assemblies and components comprising the Beta computer. Each major assembly is listed
with its components and subassemblies, progressing until all field-repairable assemblies have

been broken down to their individual components.

Each table in the section is accompanied by an illustration, which keys the parts to an identifi-

cation symbol in the parts list table. Those components normally identified in schematic diagrams
with standard reference designators are identified in the parts lists with their standard designators,
such as C12, R23, Z4, etc. Other components, such as screws, labels and covers, are identified

with circled numerals.

Figures and tables which are keyed to each other have the same identifying number; e.g.,
Fig. 12-2 corresponds to the parts list of Table 12-2; identical reference designators in either

always refer to the same part.

When the service representative has identified a defective component, the replacement part may
be most readily identified by finding the table number (in the List of Tables) for the assembly to

which it belongs, then locating, in the table, the reference designator of the component.

12-1



To identify a component not shown in the schematic diagrams, find the figure number of the
assembly of which the component is a part, identify the component on the assembly drawing,
and, using the reference designator from the assembly drawing, look up the part number and

description in the corresponding parts list table.
By starting at Table 12-1 and progressing through the parts lists in this section, the service repre-

sentative may identify the parts to carry on a service call or to be included in the service center

spares inventfory .
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Table 12-1

BETA COMPUTER PARTS LIST
(Assembly Number 0156257)

Reference

Part Number

Description

PER ® PEEEOEEEEOEOEEOE

0154724
0154716
0157982
0138842
0138156
0140996
0156430
0156273
0156315
0156331
0141051
0156356
6090179
6120323
6120562

6120604

8290058
7500028
3400017

Bottom pan

Top cover

Instruction sheet shroud

Display shroud

Slide keybutton (3 required)

Rear nameplate

Pullout instruction sheet

Logo insert

Keyboard insert

Keybutton set

Battery door assembly

Electronic chassis assembly

U-type speed nut (Tinnerman P/N C18050-632-4) (2 required)
Panhead Phillips screw, 4-40 X 3/8", stl, cad plate (2 required)

Flathead 82° Phillips screw, 4-40 X 1/4", stl, cad plate
(2 required)

Panhead Phillips screw, 6-32 4-40 X 1/4", stl, cad plated,
med carbon heat treated, blk oxide coated (2 required)

Gray rubber feed (3M P/N 5112) (2 required)
Clear sleeving, 12 AWG (Alpha P/N PVC-105/12-1)
Rechargeable battery (Gould P/N 400469-405) (4 required)
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1 Cathode leads of CR1 = CR4 are identified by red paint on the {eads.
2 Diode symbols are shown for clarity; they are not etched on the circuit board.

Fig. 12-2 AC Adapter Assembly (Assembly Number 3490059)
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Table 12-2

AC ADAPTER PARTS LIST
(Assembly Number 3490059)

Reference Part Number Description

O 8290561 Top cover (Sankyo 24101)
2 8290587 Compucorp label (Sankyo 24119)
©) 8290579 Bottom cover (Sankyo 24102)
O 8290595 Bottom nameplate (Sankyo 24200)
@ 6130280 S;:rew, pan hd, Phillips, ¥4 X 5/16", type B, stl cad
plt (Sankyo 41133) (6 required)
® 6130272 Screw, pan hd, Phillips, #4 X 3/8", type B, stl, cad
plt (Sankyo 411211) (2 required)
@ 8290553 Printed circuit board (Sankyo 53282)
9120098 Glass filament tape (3M 898)
Cl 0210401 Capacitor, 3300 uf, 16V (Sankyo 14930)
CBl 3640034 Thermal switch (Sankyo 00110)
CR1-CR4 0690131 Diode, FR2 (Sankyo 33061)
Fl 3620101 Fuse, 2A (Sankyo 00015)
Pl 7860075 Input cord assembly, 3 ft, 18/2, SPT-2 (Sankyo 14101)
P2 7860083 Output cord assembly (Sankyo 14102)
S1 4010047 Single-pole, 4-position switch (Sankyo 32900)
Ti 4430120 Transformer (Sankyo 51329)
XF1, XF2 5610035 Fuse clip (Sankyo 33215)
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Fig. 12-4 Battery Door Assembly (Assembly Number 0141051)
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Table 12-4

BATTERY DOOR ASSEMBLY PARTS LIST

(Assembly Number 0141051)

Reference

Part Number

Description

® OPRPEOREEOPOPOEECMROEPE®O

0138909
0138891
0138859
0138917
0141077
0141085
0144501
0150284
7710031
7820327
7820031
5690045
5690052
5690037
7200041
6090187
0141515
5800065
6130165
6130074
6120778

9700014

Battery door

Door cover

Door handle

Handle plunger

Right latch plate assembly (Fig. 12-6)

Left latch plate assembly (Fig. 12-7)

Power distribution assembly (Fig. 12-5)

Handle tread

Flat washer, 6, stl, cad plt

20 AWG wire, blue insulation

Cable tie (Panduit SSTIM)

Battery clip, insulated contact

battery clip, dimple contact

Insulated pelarizing washer (Keystone 59-RED)
Compression spring (Century Spring 154A)

Push-on fastener (Tinnerman C12043-017-4)
Battery: installation label

Brass eyelet (Stimpson GS4-6) nickel plt

Screw, pan hd, Phillips, 4-20 X 5/16" stl, cad plt
Screw, pan hd, Phillips, 6-19 X 3/8", stl, cad plt

Screw, flat hd, Phillips, M2 X5, DIN13, pitch 0.4mm,
stl cad plt

Tri-core solder, 63/37, 0.025 dia., D core
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Fig. 12-5 Power Distribution Assembly (Assembly Number 0144501)

Table 12-5

POWER DISTRIBUTION ASSEMBLY PARTS LIST

(Assembly Number 0144501)

Reference Part Number Description

® 2490027 Pin terminal, female (Molex 1561TL) (3 required, used
with JST)

@ 5690037 Insulated washer, polarizing (Keystone 59)
® 7520067 Heat-shrinkable tubing (Alpha FIT-221-3/16)
@ 7820368 20 AWG wire, black
3 7820319 20 AWG wire, red
® 7820327 20 AWG wire, blue
@ 7890031 Cable tie (Panduit SSTIMO)(6 required)
7520042 Heat-shrinkable tubing (Alpha FIT-105-3/32)
JC1 2490225 Receptacle connector (Sankyo Seiki AD-4J)
JS1 2440253 Connector shell (Molex 1625-3R-1)
Sl 4020012 Slide switch SPST (Chicago Switch 23-021-025)
XBT1 5690045 Battery clip, insulated contact
XBT4 5690052 Battery clip dimple contact
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Fig. 12-6 Right Latch Plate Assembly (Assembly Number 0141077)

Table 12-6

RIGHT LATCH PLATE ASSEMBLY PARTS LIST
(Assembly Number 0141077)

Reference Part Number Description
@ 0139436 Latch plate
@ 7710239 External tooth lock washer, #4 stl, cad plt
©) 6120323 Screw, pan hd, Phillips, 4-40 X 3/8", stl, cad plt
@ 7100084 Threaded aluminum spacer (H.H. Smith 8323)
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Fig. 12-7 Left Latch Plate Assembly (Assembly Number 0141085)

Table 12-7

LEFT LATCH PLATE ASSEMBLY PARTS LIST
(Assembly Number 0141085)

Reference Part Number Description
@ 0139436 Latch plate
@ 7710239 External tooth lock washer, #4, stl, cad plt
©) 6120323 Screw, pan hd, Phillips, 4-40 X 3/8", stl, cad plt
@ 7100084 Threaded aluminum spacer (H.H. Smith 8323)
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Fig. 12-8 Electronic Chassis Assembly (Assembly Number 0156356)
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Table 12-8

ELECTRONIC CHASSIS ASSEMBLY
(Assembly Number 0156356)

Reference Part Number Description
@ 0139303 Card guide
@ 0138768 Clamping connector
®) 0139683 Serial number plate
O 0139345 Panaplex I display (16 digit)
@ 0141119 Display interconnect assembly
@ 7890122* Keyboard interconnect cable (Anslex P/N 9414)
or or
0141028%* Keyboard interconnect cable
@ 0139428 Support clamp
6130223 Screw, panhead Phillips, No. 2 X 1/4, type 25, stl,
chd, plt
©) 6120984 Screw, panhead Phillips, 4-4 X 1-5/8 lg, stl, chg, plt
6000046 Gripring (Truarc P/N G5555-9)
@) 2490449 30-position spring clip (Ansely P/N 9406)
(12) 9350059 Red enamel (GE P/N 1201)
@ 0137976 Keyboard assembly
0155861 Converter assembly (Fig. 12=11)
@) 0155788 Control assembly, ACL version (Fig. 12-12)
0155747 Display Drive assembly, ACL version (Fig. 12-15)
) 0155820 Data File assembly, ACL version (Fig. 12-17)
0158196 PCB pad (2 required)
0158188 Panaplex pad
9330028 Silicone lubricant and dielectric (Dow Corning No. 4)

*Part number 7890122 is used with item (1) , P/N 2490449 and item (18) , P/N 0158196
**Part number 0141028 is used with item(7), P/N 0139428 and item(8), P/N 6130223
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Fig. 12-9 Display Interconnect Assembly (Assembly Number 0141119)

Table 12-9

DISPLAY INTERCONNECT ASSEMBLY PARTS LIST

(Assembly Number 0141119)

Reference

Part Number

Description

0,
®
®

2490316
0141143
9700014

Connector (Burroughs SRC-3301)
Display interconnect board

Tri=core solder, 63/37, 0.025 dia, D core
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Fig. 12-10 Keyboard Assembly (Assembly Number 0137976)

Table 12-10

KEYBOARD ASSEMBLY PARTS LIST
(Assembly Number 0137976)

Reference Part Number Description
@* 0145417 Keyswitch actuator
@ 0149831 Dome

*|tems @ and @ are the only keyboard parts available separately.
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Table 12-11

CONVERTER BOARD PARTS LIST

(Assembly Number 0155861)

Reference

Part Number

Description

QOEHEEO

Ci, C2
C3
C4, C5

Cé

c7, C8

c9

C10

Cl11, C12, C13
Cl4

Cl15, C16

Cl17

CR1, CR2
CR3, CR4, CR5
CRé6 - CR10
CR1
CR12-CR16

L1

0155853
0157180
2490514
6120315
6110092
9330028
0240853
0220400
0241885

0241059
0290247
0240853
0240754
0240853
0241869
0220400
0220343
0610055
0610089
0610014
0610089
0610014
2200012

Printed circuit board

Polorizing plate

Male pin (Malco P/N 13041-3)

Screw, pan head Phillips, 4-40 X 1/4, stl, chd, plt
Hex nut, plain, 4-40, SP Series, stl, chd,\pl’r
Silicone Dielectric (Dow Corning No. 4)

Capacitor, 6.8uf £ 10%, 35V (Kemet P/N K6R8C35K)
Capacitor, 470pf + 5%, 500V (Elmenco P/N DM-,15)

Capacitor, 0.47uUf £20%, 100V (Dickson
P/N DR47A100Mi)

Capacitor, f £10%, 50V (Type 150D)

Capacitor, 0.047uf + 10%, 200V (Sprague P/N 192P47392)
Capacitor, 6.8uf +10%, 35V (Kemet P/N K6R8C35K)
Capacitor, luf £10%, 35V (Kemet P/N K1C35K)
Capacitor, 6.8uf +10%, 35V (Kemet P/N K6R8C35K)
Capacitor, 4.7uf £ 20%, 10V (Kemet P/N K4R7C10)
Capacitor, 470pf 5%, 500V (El Menco P/N DM-.15)
Capacitor, 270pf % 5%, 500V (El Menco P/N DM-15)
Diode, IN4001

Diode, FDH&600

Diode, IN4148

Diode, FDH600

Diode, IN4148

Coil, Choke, 39uh £ 5% (Dale P/N IM4)
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Table 12-11

CONVERTER BOARD PARTS LIST (Continued)

(Assembly Number 0155861)

Reference Part Number Description
Q1, Q2 1730373 Transistor, 2N4401 (Case TO-106, National)
Q3, Q4 1720085 Transistor, 2N5193 (Motorola)
Q5,Q6,Q7,Q8 1730373 Transistor, 2N4401 (Case TO=-106, National)
Q9,Q10,Q11 1720085 Transistor, 2N5193 (Motorola)
Q12, Q13 1730381 Transistor, 2N4403 (Case TO-106, National)
Q14 1730373 Transistor, 2N4401 (National, Case TO=-106)
R1, R2 1300458 Resistor, 1K + 5%, 1/4W
R3, R4 1302538 Resistor, 3.682 £ 5%, 1/4W
RS 1300136 Resistor, 47Q + 5%, 1/4W
R6, R7 1300615 Resistor, 4.7KS2 + 5%, 1/4W
R8 1300136 Resistor, 472 + 5%, 1/4W
R? 1301233 Resistor, 3.3M&Q + 5%, 1/4W
R10 1300698 Resistor, 10KS2 + 5%, 1/4W
R11 1300219 Resistor, 10092 + 5%, 1/4W
R12 1300615 Resistor, 4.7KQ + 5%, 1/4W
R13 1300334 Resistor, 33092 + 5%, 1/4W
R14, R15 1300813 Resistor, 33K = 5%, 1/4W
R16 1410067 Potentiometer, 2.2KQ2 + 20% (Amperex 2322-410-03305)
R17 1300664 Resistor, 7.5K2 £ 5%, 1/4W
R18 1300698 Resistor, 10KQ + 5%, 1/4W
R19 1300458 Resistor, 1KS2 £+ 5%, 1/4W
R20 1300698 Resistor, 10KS2 £ 5%, 1/4W
R21 1300938 Resistor, 100KQ+5%, 1/4W
R22 1300375 Resistor, 4709 + 5%, 1/4W
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Table 12-11

CONVERTER BOARD PARTS LIST (Continued)

(Assembly Number 0155861)

Reference Part Number Description

R23, R24 1300615 Resistor, 4.7KQ + 5%, 1/4W

R25 1300375 Resistor, 4702 + 5%, 1/4W

R26, R27, R28 1300615 Resistor, 4.7KS2 + 5%, 1/4W

R29, R30 1300458 Resistor, 1KQ + 5%, 1/4W

R31 1301589 Resistor, 1K + 10%, 1/4W

Tl 4430062 Transformer, power converter

VRI 0620146 Diode, Zener, IN5226, 3.3V = 10%, 500mW

Z1 0440099 Microcircuit, 1.C., 4=Bit shift register (Fairchild
P/N U7B93L0059X)

Z2 0440164 Microcircuit, 1.C., 4-Bit binary counter (T.I.
P/MN SN74L93N)

Z3 0450114 Microcircuit, 1.C., Quad 2-input Nand (T.I.
P/N SN74LO0N)

Z4 0450148 Microcircuit, 1.C., Hex inverter (T.I. P/N SN74L04N)
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Fig. 12-12 Control Assembly, ACL Version (Assembly Number 0155788)
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Table 12-12

CONTROL PARTS LIST, ACL VERSION
(Assembly Number 0155788)

Reference Part Number Description
O 0155770 Printed circuit board
Cl 0290098 Capacitor, 0.01uf £10%, 200V (Sprague P/N 192P-10392)
JPi 0157073 I/O Connector Assembly (Fig. 2-13)
R1 1301902 Resistor, 470K+ 10%, 1/4W
R2 1300623 Resistor, 5.1KQ + 5%, 1/4W
Z1 0421347 Microcircuit, ACL-05
Z2 0421339 Microcircuit, ACL-04
Z3 0421354 Microcircuit, ACL-06
Z4 0421362 Microcircuit, ACL-07
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Fig. 12=13 1/O Connector Assembly (Assembly Number 0157073)

Table 12-13

I/O CONNECTOR PARTS LIST

(Assembly Number 0157073)

Reference

Part Number

Description

© ©®

0156901

2440501

5800032

Connector mounting insert
Flexible /O connector harness

Brass eyelet, nickel plated (USM CORP P/N SE-37)
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Fig. 12-14 Display Drive Assembly, ACL Version (Assembly Number 0155747)
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Table 12-14

DISPLAY DRIVE PARTS LIST, ACL VERSION

(Assembly Number 0155747)

Reference Part Number Description
O 0155705 | Board, printed circuit
Cl-C9 0290098 | Capacitor, 0.01uf + 10%, 200V (Sprague P/N 192P-10392)
CR5 - CR? 0610014 Diode, 1N4148
CR11 - CR14 0610014 Diode, IN4148
CR16 - CR27 0610014 Diode, IN4148
Ql - Q25 1730381 Transistor, 2N4403 (National Semiconductor)
R1 1300623 Resistor, 5.1KQ + 5%, 1/4W
R2, R3 1301860 Resistor, 220KQ + 10%, 1/4W
R4 - R19 1301894 Resistor, 390KQ +10%, 1/4W
R20-R28 1301746 Resistor, 22KQ +10%, 1/4W
R29 - R37 1300904 Resistor, 75KQ +10%, 1/4W
R38 - R43 1300771 Resistor, 22KQ + 5%, 1/4W
Z1 0421313 Microcircuit, ACL-02
Z2 0421370 Microcircuit, ACL-08
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Fig. 12-15 Data File Assembly, ACL Version (Assembly Number 0155820)
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Table 12-15

DATA FILE PARTS LIST, ACL VERSION
(Assembly Number 0155820)

Reference Part Number Description
® 0155812 Printed circuit board
* 7500036 Clear sleeving, 22AWG (Alpha P/N PVC105/22-1)
J1-J8** 7800014 Noninsulated jumper wire, 22AWG
Q1-Q4 1730175 Transistor, MPS 3646 (Motorola)
Q5 1730381 Transistor, 2N4403 (National Semiconductor)
R1-R4 1301746 Resistor, 22KQ + 10%, 1/4W
R6 1300508 | Resistor, 1.6KQ + 5%, 1/4W
R7 1300656 Resistor, 6.8KQ £ 5%, 1/4W
R8 1300508 Resistor, 1.6KQ +5%, 1/4W
R9 1300656 Resistor, 6.8KQ = 5%, 1/4W
R10 1300508 Resistor, 1.6KQ * 5%, 1/4W
R11 1300656 Resistor, 6.8KQ + 5%, 1/4W
R12 1300508 Resistor, 1.6KQ * 5%, 1/4W
R13 1300656 Resistor, 6.8KQ = 5%, 1/4W
R14-R17 1300615 Resistor, 4.7KQ £ 5%, 1/4W
R18 1301589 Resistor, 1KQ = 10%, 1/4W
R19-R22 1301704 Resistor, 10KQ + 10%, 1/4W
R23 1300672 Resistor, 8.2KQ + 5%, 1/4W
R24 1300557 Resistor, 2.7KQ £ 5%, 1/4W
Z1-Z4%** 0422352 Microcircuit, ROM, 8KR258
NOTES:

*Use item (2) with J1-J8
**|nstall J1-J8 as indicated by Table 11-5
***nstall the ROMS at the positions indicated by reference designators Z1-Z4 as indi-
cated by the ROM Microcircuit option selection chart in Fig. 12-15.
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Table 12-15

DATA FILE PARTS LIST, ACL VERSION (Continued)

(Assembly Number 0155820)

Reference Part Number Description
Z1-Z24%%% 0422360 Microcircuit, ROM, 8KR079
0422378 Microcircuit, ROM, 8KR26A
0422394 Microcircuit, ROM, 8KR24B
0422444 Microcircuit, ROM, 8KR04D
0422451 Microcircuit, ROM, 16KR104
0422469 Microcircuit, ROM, 16KR105
0422501 Microcircuit, ROM, 16KR016
Z5 0450148 Microcircuit, Hex inverter (.1. P/N SN74L04N)
Z6 0421321 Microcircuit, ACLO3
Z7-729 0440099 Microcircuit, 4-bit shift register (Fairchild P/N
U7B93L0059X)
Z10 0440149 Microcircuit, Quad latch (T.1. P/N SN74L75N)
Z11-214 0421784 Microcircuit, 1K RAM (INTEL P/N 2103)

***Install the ROMs at the positions indicated by reference designators, Z1-Z4 as indica-
ted by the ROM Microcircuit option selection chart in Fig., 12-15,
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Section XlliI
REFERENCE DATA

Section X111 contains information of a general nature which the Service Representative may

occasionally need for reference.

13.1 MODEL NUMBER CROSS REFERENCE

Some documents used by the Field Service Representative will use the CDC engineering model
numbers of the Beta computers instead of the Compucorp model numbers. Table 13-1 is a cross

reference from the engineering model number to the Compucorp model number.

Table 13-1
MODEL NUMBER CROSS REFERENCE

Engineering Model Number Compucorp Model Number

4585 326

13-2 REFERENCE DOCUMENTS

Table 13-2 lists other documents which the Service Representative will find useful when studying

or repairing the Compucorp Beta Computers.

Table 13-2
LIST OF REFERENCE DOCUMENTS
Number Title
9406224 (034) Compucorp Beta 326 Scientist Operating Manual
0010165 3000 ORGANIZATION AND INSTRUCTION LIST
Field Service Bulletins (per FSB Index)
0000737 APPROVED SUBSTITUTION LIST
0020271 SUBSTITUTION LIST ADDENDUM
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13.3 GLOSSARY OF SIGNAL NAMES

Mnemonic

ADDC
ADD]1
ADRT
"ADR2
ANT through AN16

AQ through Al4

10, Al2

BAT+

BAT-
BAT CHGR
B BUS

BINA

BYIN
BYOT
CCLK

CKEN

CMPL

COMMA

Definition

Entry register adder carry

Entry register complement correction
Not used

Not used

Anode drive lines to the Panaplex
display

Address lines to select data or instruc=

tions within the RAMs and ROMs

Address lines to select data or instruc=
tions within the RAMs and ROMs (not
used)

Positive side of battery input (VSS)

Negative side of battery input
Negative output of battery charger

Control signal that selects the B-Bus
input (memory and index data) to the
entry register adder

Changes the BCD entry register adder
into a binary adder. The signal sent to
bit L4 of the flag A register under pro-
gram control

Not used
Not used

External master clock input. Used
only in test

Internal master clock input. Used in
test and by the 395 Teleprinter
Interface

Complement the data in the entry
register

Cathode drive line to the comma seg-
ment of the diodes

13-2

Origin
ACL-06/TCL-06
ACL-06/TCL-06

Display Drive
ACL-03/TCL-03

ACL-03/TCL-03

Converter

Converter

Converter

ACL-07/TCL-07

ACL-04/TCL-04

External

ACL-07/TCL-07

Display Drive



Mnemonic

CTEN

CTRL, CTRLO, CTRLI

CYCT, CYC2

Co1pP, CO2P, CO4P,
cosp, C16P

DAO through DAT5

DCIN

DID

DISO

DP

DPIN

DPOT

DTEN
FAHI
FAH4

Definition

Control enable. It is the decode of
address lines Al4, A13, Al2, and All
to enable the control RAM portion of
the memory

Instruction control. All three signals
are bused fogether. The line distri-
butes the next instruction to be exec=
uted plus several control functions
throughout the machine

Cycle steal 1 and 2. These signals
form a code for use in test. They allow
data to be written into or out of mem-
ory without disturbing the normal
machine operation

Machine clock timing with binar
weights of 1, 2, 4, 8 and 16. The P
indicates that the signal is one bit
chead of its stated time

Display anode lines to display anode
drives

DC input signal from the test I/O. It
is used with CYC1 and CYC2 when

enchanging an external address with the
address in the dc register (counter)

External dc Converter voltage shifter.
Used in test only

Disable Output. Signal used to dis-
able all the outputs of a chip. This
signal is only used in testing and is

generated by the substitution device

Cathode drive line to the decimal
point sement of the display

Data line for entering data in the dc
register (counter) and the PC reg-
ister (counter)

Output data from the dc or PC register
(counter)

Not used
Not used

Not used
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Origin
ACL-03/TCL-03 '

Control Display
Drive

External

ACL-07/TCL-07

ACL-08/TCI-08

External

External

Display

ACL-04/TCL-04

ACL-03/TCL-03



Mnemonic

FAH8
FBHI
FBH2
FBH4
FBHS
FBLI
FBL2

FBL4
FBL8
GND
IHTEP

ILEZ

ILZI

Definition
Not used
Cassette data track A enable (A1)
Cassette data track A enable (AQ)
Cassette data track B enable (B1)
Cassette data track B enable (BO)
Teletype Data OUT

Teletype punched paper tape motor
control

Interrupt Enable for the Cassette Drive
Cassette Motor ON

System ground (-5V)

Timing signal (one bit in advance) de-
rived from the index high. It selects
the position within the entrg register
where index low data is to be trans=

ferred to or from, or added to

Index Low equals Zero. It is used to
bypass the ADRP instruction

Index Low equals One. It is used to
terminate the ADRP instruction

Data output of the index register for
Control operation

Device Available

Write Enable

Read Cassette Data Track B
Read Cassette Data Track A

Read Keyboard Data (INTERNAL)

Input status line to detect low bat-
tery voltage

Not used

Teletype Data IN
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Origin

ACL~05/TCL-05
ACL-05/TCL-05
ACL-05/TCL-05
ACL-05/TCL-05
ACL-05/TCL-05
ACL-05/TCL-05

ACL-05/TCL-05
ACL-05/TCL-05
Converter

ACL-05/TCL-05

ACL-05/TCL-05

ACL-05/TCL-05

Cassette Drive
Cassette Drive
Cassette Drive

Cassette Drive

Converter

Teleprinter Interface

Interface



Mnemonic

INTI
INT2
IXDI, IXDIl, IXDIO

JDTA

M18

NT14NZ

OTCT

PAT, PA2, PA4, PA8

POOT

PWON

Definition
Not used
Used by the Cassette Drive
Index data input for Control opera-
tion. All three signals are bused

together

Jam data (instructions) into Control.
It is used only in test

Jam instruction register enable signal.
It is used only in test

RAM input data line 1
RAM input data line 2
RAM input data line 4
RAM input data line 8
RAM/ROM output line 1
RAM/ROM output line 2
RAM/ROM output line 4
RAM/ROM output line 8

Entry register sign bit for the mantissa
data

Entry register sign bit for the exponent
data

Entry register mantissa LSD is not
equal to zero

Entry register exponent LSD is not
equal to zero

Not used

Partial instruction decode lines 1, 2,
4 and 8 for the entry register chip

Data output of the PC register (counter)

to the test 1/O

Power on reset. A reset signal generated

from PWRR
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Origin

Cassette Drive

ACL-02/TCL-02
ACL-05,/TCL-05

External

External

ACL-05/TCL-05
ACL-05/TCL-05
ACL-05/TCL-05
ACL-05/TCL-05
Data File
Data File
Data File
Data File

ACL-06/TCL-06
ACL-06/TCL-06
ACL-06/TCL-06

ACL-06/TCL-06

ACL-07/TCL-07
ACL-03/TCL-03

ACL-03/TCL-03



Mnemonic

TRSM, TRSM

TRST

TSI

WRIT

X1, X2, X3, X4, X8,

XA, XB, XC, XD

Definition

The source of the PWON signal. An
analog power reset signal generated by
the discharge of a capacitor

Not used
Not used

Cathode drive lines to the seven seg=
ments of the display

P-stack address line 1
P-stack address line 2
P-stack address line 4
P-stack address line 8

Serial data transfer of data into the
index low from the digit position in
the entry register that was selected
by the index high

Serial memory out path to transfer data
from memory to the Index adder

Set overflow command. It occurs when
the entry register overflows on an arith~
metic operation

Test resume signal to restart Control
when TSI control is enabled. It is
used only in test

A test reset which allows external
synchronization of the timing

Single instruction command, It is
used only in test

Write command used to store data into
the RAMs

Input lines from the keyboard or exter-
nal switches to the keyboard scanner.
A prefix "A" as in AX2 indicates the
line is a diode isolated Group Aswitch
input. A prefix "K" as in KX indi-
cates the Il?ne is a diode isolated
momentary key line
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Origin

Control

Display Drive

ACL-07/TCL-07
ACL-07/TCL-07
ACL-07/TCL-07
ACL-07/TCL-07
ACL-06/TCL-06

ACL-04/TCL-04

ACL-07/TCL-07

External

External
External
ACL-03/TCL-03

Keyboard



Mnemonic

YA

YO through Y9

VBB
VBIAS
Vbp
Vee

Vkk

Vss
31

®2

&R

@i, &l

Definition

Output signals to enable Group A
switches to be read

Sequential output signals to scan the
momentary keyboard switches

Not used
Nominally =60V

Nominally =7.5V

Nominally =15V
Nominally =120V
Reference voltage

Clock used to gate timing counters and
to generate other timing signals

Clock used to gate timing counters and
to generate other timing signals

Clock used by ROMs and RAMs

Clock signals to drive the Converter
multivibrator
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Origin
ACL-02/TCL-02

ACL-02/TCL-02

Converter
Converter

Converter

Converter
Converter
Converter

Converter
Converter

Converter

Converter
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