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X
Mg My

. B

R/W DRIVERS
Xo, 1,2, 3

My My

LINE SEL.
XSg, 4, 2,3

Y
M, My Mg
P R
R/W DRIVERS LINE SEL.
¥Yo,1 ¥Sg, 1,2, 3,
SELECTION
MATRIX
TRANSFORMERS

2 F 8 % B » B ®m

> > >- > > > > >
XT 00000 001 002 003|004 005 006 007| XSO
01 {010 o011 o012 013 (014 o015 o016 017 | xs1
02 |020 021 022 023|024 025 026 027 | xs2
03 {030 031 032 033034 035 036 037| xs3
04 |040 041 042 043|044 045 046 047! xs0
05 |050 051 052 053 [054 055 056 057 | xs1
06 [060 061 062 063|064 065 066 067 | X52
07 [070 071 072 073|074 075 076 077 | xs3
10 {100 101 102 103 |104 105 106 107 | xs0
110 110 112 113 [f14 (15 f16 117 | xS
12 {120 121 122 123 [124 125 126 127 ]| xs2
13 {130 131 132 133 [134 135 136 137 | xs3
14 1140 141 142 143 [144 145 146 147 | xso
15 1150 15t 152 153 [154 155 156 157 | xsi
16 [160 161 162 163 [164 165 166 167 | xs2
171170 170 172 173 [174 175 176 177 | xs3

¥yT{oo o1 02 03 [0a 05 o0s o7

\ﬂ_ N v /
R/W DRIVER R/W DRIVER
Yo Yy

LINE
SELECTORS

> R/W DRIVER X0

/\

> R/W DRIVER X1

AN

r R/W DRIVER X2

A

> R/W DRIVER X3

Figure 5-1. Memory Addressing Circuits Organization




output of the suspected circuit against circuits that
are known to be functioning correctly. For instance,
if R/W driver X, appears to be malfunctioning, com-
pare its output to X,, etc.

5-13. MAINTENANCE PROGRAMS

BI.-TRAN SiX maintenance programs are in Section
6. More maintenance programs will be published peri-
odically. Each program has a specific function, and care
must be exercised not to misinterpret success or failure

5-10

indications. For instance: The addition check does not
completely exercise the adder, therefore a successful run
does not mean that the adder is functioning correctly.
It does indicate that the ADD instruction is being decoded.
The adder check will completely exercise the adder, but
it does not test all possible combinations of signs. The
arithmetic control check will check all combinations of
signs, but the assumption is made by this program that
the adder works correctly and the ADD instruction is
being decoded. Thus, to completely check the addition
circuits, all three programs must be run.



Section VI

BI-TRAN SIX MAINTENANCE PROGRAMS
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JUMP TEST (Even)

This program checks the even Jjump instructions. UNE and SBEE are
tested for their ability to jump; NAE and NZE are tested under no jump
conditions. UNOQO is used to permit an optional programmed stop.

Operating procedure

1. Load the program: 208 words, first location-000.
2. Master clear.

3. Set JUMP STQP switch to ON if desired.

L.  START.

Success Indications

The decision capability of NAE and NZE can be checked by loading "A" and
starting with P = 006 for NZE or P = Q10 for NAE. In these cases, stop

01 or 02 would be success indications.

aO: UNE a), €« 00: 12 02
a5t SEE ac 02 c 03
8, uNo e, O4: 13 01
Bg: NZE a)), 06; 16 06
8,07 NAE I 10: 1% o7
ayot UNE ay 12: 12 00
a)): SIP 01 by 76 01

STP 02 16: 16 02

8.16:



This program is similar to Jump Test (even) except that the odd jumps are

JUMP TEST (04d)

tested. With the JUMP STOP switch ON, the computer should stop during every Jump.

Aside from this, the success indications and the operating procedure are the same

as for the even test.

00:
02:
Ok
06:

10:

13
i d
13
i i
15
13
76
76

02
03
0l
06
o7
00
03
oh
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ADDITION TEST

This program checks the LDA, ADD, and CAS instructions. A successful run
indicates that these instructions are decoded properly. However, the adder and
arithmetic control circuits are not completely exercised, and malfunctions such
as the failure of subcommands CAM, CAO’ SAV, and INCA will not be uncovered.

The combinations added will not form carrys; therefore, the carry-generating
circuits are not tested. The test is as follows: the number N is loaded into "A"
(LDA), changed to -N (CAS); and then -N+N = O is formed (Add). If a sum other than
zero is produced, an error stop occurs. The UNO permits an optional programmed stcp.

Operating Procedure

1. Load the program: 168 words, first location - 0QO.
2. Master clear.

3. Set the JUMP STOP switch to ON if desired.

L START.

5. Manuslly input N (any value), and re-start.

Success Indications

With the JUMP STOP switch ON, the program stops with P = Olk. With the JUMP
STOP switch off, the program loops.

Failure Indications

STOP 05 indicates -N+N # O.

aO: MNI a5 00; 20 05
a.E: DA &5 — o2: W 05
&), CAS  -- Ok: T4 00
8! ADD 8 06: 4 05
a1qr NZE  ay 10: 16 06
85 UNO a, 12 13 0ol
a),: SIP 05 ¢— h: 76 05
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SUBTRACTION TEST

This program is similar to the Addition Test except the LDN, SUB, and CAS are
used to form -N, then +N, and then N - (+N) = O. The procedures and other comments

for the Addition Test apply, except that the failure stop is STOP 06, which indicates

N - (+N) # O.
30: MNI 55 00: 20 05
8yt LDN 8 ¢ -N o2: 42 05
a): CAS -- +N ok: 7h 00
ag: SUB a5 +N-N 06: U6 05
8,0 NZE a1y (+N-N)#0? 10: 16 06
812: UNO a2 12: 13 Ol
81, STP 06 : k: 76 06
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SHIFT TEST

This program checks the SRE and SLE instructions. The operator enters a word
to be shifted and the number of shifts desired. The program then loads "A'" with
the word, shifts right, then left, and compares the new contents of "A" with the
original word. If "A", after shifting, is not the same as it was before shifting,
a malfunction has occurred. The UNO permits an optional programmed stop.

Qperating Procedures

1. Load the program: 258 words, first location - 000.
2, Master clear.
3 Set JUMP STOP switch to ON if desired.
4,  START.
5 MNI - Word to be shifted, re-start.
*6., MNI - Number of right shifts; re-start.
*T7. MNI - Number of left shifts; re-start.
*NOTE:  Number of shifts entered must be equal (N
word 6ut of AQ.

B > NSR) and must not shift the
Success Indications
With the JUMP STOP switch ON, the program stops with P = 022. With the JUMP STOP

switch off, the program loops continually.

Failure Indications

STOP 07 indicates data was lost or gained in shifting.

8y’ MNI X, 00; 20 24
ae: MNI a1, 02: 20 11
a): MVI g O4k: 20 13
ag: IDA X, o ‘ 06: Lo 2L
8,0¢ SRE 00 10: 64 00
a,t SIE 00 12: 66 00
8y)° SUB X, 14: 46 24
a1gr  NZE &y, 16: 16 11
8yt UNO &g 20: 13 03
&yt STP 07 . | 22: 76 07

2k: 00  --

Bout %o



MULTIPLY-DIVIDE TEST

This program tests the MPY and DIV instructions. A number (X) is manually
loaded; then the equation (X * X) -X = 0, is formed. A solution other than zero
X
indicates & malfunction. The UNO permits an optional programmed stop.

Operating Procedure

1. Load the progfam: 238 words, first location - 000.
2. Master clear.

3. Set the JUMP STOP switch to ON if desired.

L.,  START,

5. MNI - Number must be # 0; re-start.

Success i1ndications

With the JUMP STOP switch ON, the program stops with P = 20.
With the JUMP STOP switch off, the program continually loops.

Failure Indications

STOP 10 {P = 22) indicates; X * X -X # O.

y 3

ao: MNI xo 00: 20 22
8, LDA XO(__ 02; Lo 22
8, MPY Xy XX oh: sS4 22

(X_+ X) \

ac: DIV X, % 06: 56 22
8ot SO 05 10: 67 05
8ot SUB X, X-X 12: k6 22
a),: NZE 850 (X - X)fo? 4: 16 10
aigt  UNO &, | 16: 13 01
8t STP 10, , ’20: 76 10
a X - 22 o0 -—



STORE TEST

This program tests the STA and STQ instructions. A number is manually loaded
into memory location 26. The program tests the store instructions by transferring
this number as follows:

§ Mal N 1t ~ Gy Mpn ~ "at
The contents of a,. and "A" are then compared. If they are not equal, the STOP

is executed. The UNO permits an optional program stop.
Operating Procedure

1. Load the program: 308 words, first location - 00O0.

2. Master clear.

3. Set the JUMP STOP switch to ON, 1f desired.

., START.

54 MNI - Number to be stored. Number must be positive and greater than zero.
Re-start.

Success Indications

With the JUMP STOP switch ON, the program stops with P = 24,

With the JUMP STOP switch off, the program continuslly loops.

Failure Indications
STOP 10 (P = 26) indicates the number originally loaded was modified.

8, MNI X, 00: 20 26
8, IDA X5 02: Lo 26
a: SRO 05 Ohk: 65 05
8t STQ X 06: 62 27
84 LDA X, 10: ko 27
8,0 STA X, 12: 60 30
8, ILDA X, 4: Lo 30
8t SUB X, 16: 46 26
8yt NZE ey, 20: 16 12
855° UNO 32 22: 13 0l
a,,: STP 11, | 2h: 76 11
8yt Xy X, 26: 00 00
830t % -- 30: 00 --



RAU & RSU TEST

This program tests the ability of RAU and RSU to modify the contents of a
memory location. RAU is not tested for T7-bit (stored operand address) modification.
A number (N) is menually loaded, then RAU and RSU (in turn) modify it. If
(N+1-1) ;4 N, the stop is executed. UNO permits an optional program stop.
Operating Procedure
l. Load the program: 268 words, first location - 000.
2. Set the JUMP STOP switch to ON if desired.
3. START
L. MNI - Number to be modified. Number must be positive and less than 37g- Re-start.

Success Indications

With the JUMP STOP switch ON, the program stops with P = 22.
With the JUMP STOP switch off, the program continually loops.
Failure Indications

STOP 12 (P = 24) indicates (N + 1 - 1) # N.

aO: MNI b'4 o N—> a25 00: 20 25
8, LDA X5 ¢ 02: 40 25
8y, STA X, N—ay, O4: 60 24
ag: RAU x5 N+1 06: 50 25
8,0 RSU Xy (N+1)-1 10: 52 25
a;»: LDA X, N—A 12: ko 25
8, SUB X% N-(N+1-1) 4 W6 24
a,gi  NZE 8y 16: 16 11
8s0° UNO 8 20; 13 01
ay,: SR 12 22: T6 12
apyt X X, 2h: 00 00



RAU TEST
This program tests the ability of RAU to modify & T7-bit stored operand asddress.
The following conditions are checked:
RAU of a location storing 37y forms 40 (-0 in the A register)
RAU of an odd location storing 778 forms 00 end sets the LSD in
the previous (even) location.
The UNO permits an optional program stop.

Operating Procedure

1. Load the program: 508 words, first location - 00OC.
2. Set the JUMP STOP switch to ON if desired.
3. START.

Success Indications

7 wWith the JUMP STOP switch ON, the program stops with P = 32.
With the JUMP STOP switch off, the program continually loops.

Failure Indications

STOP 13 (P

3k) indicates that RAU of a location storing 37y doesn't form AM = O,

STOP 14 (P = 36) indicates that RAU of a location storing 378 formed AM = 0, but

did not set AO.

8TOP 15 (P = 40) indicates that RAU of a location storing 778 doesn't form 00.
STOP 16 (P = 42) indicates that RAU of an odd location storing TTg doesn't set the

LSD in the previous (even) location.
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LDA
LDA
STA

RAU

RAU

ADD

RAU

RSU
NZE
UNO
STP
STP
STP

STP

37

RAU TEST

3T+ 1

(37 + 1) £ 02
ho + 1
- L
(-1+1) # 07
77+ 1
77 + 1 £ 02
1-1

(1-1) # 2

(37, bo, or k1)

77
o1

00 or O1

7

20:
22:
2k,
26:
30:
32:
3k
36:

ho:
L.

T0

60
50
16
50
L
16
50
16
52
16
13
76
76
76
T6
37

T
00

b7
43
15
L3
45
16
b7
17
46
20
00
13
1k
15
16

00

0l

00
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ADDER TEST
This program exercises the adder, but doesn't test the arithmetic algorithm
control. Therefore, this program could run successfully even through a subcommand
such as CAM was failing. The basic test is as follows: four numbers (a, b, ¢, and
d) are generated and a = d, b = ¢. These numbers are added to form sums 51 and

82:

@low
UJIFJ-JO

1 2

If the addition was correct, Sl = 82

to form Sl’ and then as the augend to form S

« A given number is first used as the addend
X The initial values of a, b, ¢ and 4
are manuslly loaded. Then, the program modifies these values.

Assume N = O is manuaslly entered. The first test will be:

a = 0 c = 0
b = O d = O
Sl = 0 S2 = 0 82 - Sl = 0%

Then b and ¢ will be increased and the test performed again:

a = 0 e = 1
b = 1 d = 0

= = - = 2
Sl 1 52 1 S2 Sl 0]

This test sequence,increasing b and ¢ - then adding and comparing sums, will be
repeated until b and c are both = 378. Then a, b, ¢, and 4 will all be set to 1,

and the test seguence (increase b and c, form s, and S, 82 -5 = 07). resumed;

a = 1 ¢ =1 a = 1 ¢ = 2
b = 1 4 = 1 b = 2 d = 1

= = - = 2 = = .
Sl 2 82 2 S2 Sl 07 Sl 3 82 3 etc

As the values of a and 4 are increased, the maximum wvalues of b and ¢ are decreased

so overflow will not occur. The final test will be:

a = 17 c = 20
b = 20 d = 17
8 = 37g S5, = 3Tg 8, -8 = 07
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Operating Procedure

1.

Ioad the program: 123 words, first location - 000.

Set the JUMP STQOP switch to ON if desired.

START,
MNI - N = 17 or less. Re-start. If N =0, all meaningful combinations of a, D,
¢, and 4 will be generated. If a test of all numbers is not desired, set N

to the lowest value to be tested. Thus, MNI of N = 6 would test the following

combinations:
a = 6 c = 6 a = 17 c = 20
b = 6 d = 6 through b = 20 4 = 17
5 = 1bg 5, - g 5, = 373 5, = 30,

Success Indications

1.

2.

With the JUMP STOP switch ON, the program runs approximately 6 seconds if N = O.

With the JUMP STOP switch off, the program continually loops.

Failure Indications

1.

The program stops with P =106 (I = 23-MNO). This indicates S, - S, £ 0.

Depressing the start switch five times will output s, b, ¢, d, S, and 82

1
in that order. Depressing start again will re-start the program with the
next sequential combination of a, b, c, d.

The program runs for other than 6 seconds. This indicates the adder is

failing and, in turn, causing RSU to fail.
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ADDER TEST

CZ—1

LAST LOOP
THIS COMBINATION
OF abd ?
YES
b+1 -1
c+1
SET
Ci=Co
: N YES NO
SET
c2={2-cy)H
LAST
COMBINATION

OPTIONAL 0,b,¢,d. ? o+1

STOP d+1
SET
b,c,d=a

b s :
ADD!a+b=35s,
ADD.c+d=s3

OQUTPUT
ERROR

DATA {sy=s,)
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e

ADDER CHECK PROGRAM - SYMBOLIC

1=a+b
2==c+d

o

[=)
—
\n o~

—~ U 90 U g @ 40 ¢ TV v u

.

y In o ] .ul.
*w 2 1-.
i & ml ) m3 m4 g 8 d & E

05
A
854

LCT
MNO
UNE

o o
1 Au .

— o~ o o~
3] 3] L0 0 0

6-15

n

error (15-n <0)

c2=2c1+1

o

v
o~

%]

1510
0
1
2c1

c1<0

ERROR

100 —

v v 10:@ \L.

[Ta}
e L LS NSNS S e g e g 8 8

i 5

NZE
RSU
NAE
RAU
RAU
UNE
RSU
NAO
RAU
RAU

STA

2

LbC
LDC
LDC
LDA
ADD
STA
LDA

2

STA
LDPC
STA

25848 §
€3 & =26 A
PR 29 I8N IRIAI LT3
i
aoaa&aaaaaaaaaaaaaaaaaa

.e . as

al24_~J

16

UNO

200°



00:
02:
04:
06:
10:
12:
14:
l6:
20:
22:
24;
26:
30:
32:
34
36:
40:
42;
44
46:
50:
52:
54

60:
62:
64 :
66:
70:
72:
74:
76:

100:
102:
104:
106:

6-16

21
41
47
14
61
71
71
41
66
61
51
71
71
71
41
45
6l
41
45
61
47
16
53
14
51
51
12
53
14
51
51
12
13
72
23
12

14 -—

10
14

00

11
14
11
12
01
13
13
15
16
17
15
16
21
17
20
22
21
41
13

33
16
17
16
12 -

<y < 0

40

15
20
07
05 =

<0

05 @—

15
26

ADDER CHECK PROGRAM - OCTAL

c0<:()

1510
c, =15 - n

0 d

‘o™ 1

2c
2c1—_.-c
2c1 + 1__...c2
a——gub

b—gc

c—pd

a

a+b

S1 +a+b
c

c+d

S2 = d+ ¢

S, 5

(c,<0)
€, =0

(c, <0)

¢, - l.....’cz

b+ l—-gb
c+ lgmc

c2<0 € - 1..-.c1

a4+ lgma
d+ 1gud

110:
111:
112:
113:
114:
115:
116:
117:
120:
121:
122;

c1 <0

Error Control



UPPER MEMORY TEST

This program tests all cells in locatioms 100_ through 177

8 8 All
cells are sequentially tested with a given data word. The program then
modifies the data word by adding ome (l) to it and again tests all
cells., This routine of modifying the data word and sequentially
testing all cells is repeated until the data word 778 has been used.

At this time there is a UNO that allows the program to start over with

the first data word or allows it to be stopped.

Operating Procedure

1. Load the program: 1008 words, first location - 000.

2. Set the JUMP STOP switch to ON if desired and set ERROR STOP to
AV BYPASS.

3. START. If the JUMP STOP switch is ON, the program will stop

before running as the first instruction is UNO.

Success Indications

1, With the JUMP STOP switch ON, the program runs for approximately
67 seconds and stops with P = 02.

2. With the JUMP STOP switch OFF, the program continually loops.

Failure Indications

1. 1If the program doesn't take approximately 67 seconds to run,
there is a malfunction affecting the lower memory, arithmetic,

or control sectiomn.
2, MNO (P = 66), (M = 25)

The word in X is the address (in upper memory) of the failing
cell, The word in the ACCUMULATOR is the failing combination.
For example: an ERROR STOP with X = 41 and A = 37 indicates

the number 378 was not stored correctly in cell 1418.

START. The test will continue.
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UPPER MEMORY TEST

§ INCREASE
A TEST DATA
; (y2)BY!
AND SET y;=1
OPTIONAL IF y; INCREASES
E—‘_“ STOP FROM 77 TO 0O.
SET vES*< ly,)=N THROUGH
(y1)=0 (y2)=77?
i.e., is y|=| ?
SET .
ADDRESS OF #* YES, ALL DATA COUNTS, N
TEST CELL,} THROUGH 77 USED TO TEST
{x}=100 ALL ADDRESSES100-177
SET LOOP
COUNTERS FOR
{00 LOOPS;
yg=10
ys =10
LOAD CELL
‘:‘O)
WITH DATA
FROM (y3)
ARE
CONTENTS NO ouTPUT

{(xo)}=lyz)
?

YES

ERROR; DATA
47\41_i2?ness

DECREASE
COUNTER
¥ BY 1

YES

RESET DECREASE
COUNTER COUNTER
ys TO 10 ys BY 1

YES,ALL 100

ADDRESSES, THIS
DATA VALUE
HAVE BEEN
IS TASTED
Ys=0
?
NO

INCREASE

6-18
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UNO

5TQ

LDA

STA
STA
LDA
STA
STA

IDA

STA
SUB
NZE
RSU
NZE
LDA
STA
RSU
NZE
RAU

LDA

UPFER MEMORY TEST PROGRAM - SYMBOLIC

&) qptional stop Yo! Input dats word
yd
8 Y, = O thru 77g used. ¥y : Blank initially,
0 1  set to Ol when ya
¥y clear ¥y stegs from 77
to 00.
y N
3 ¥o! Data word used
8, >reset . _
25 SAAVEEE ys. Address of Xy = 00
8,
27) vy 10g =8y,
Y1) Vs 2nd count ( temporary)
Ig >Cofolt85€t up Yg: lst count (temporary)
10
Y6/J )
Yo N
. cO: LDA Yy
0 .
> Test Cyt MNO 8,5 error
X, program
c): UNE a32
c Error
0/
Y6 o
test lst
bo count
Y
4}re-set 1st L bO; RAU Co5
v count
6 bE: RAU CET Test Cell
¥ Address
> test 2nd bh: UNE c22 modification
bo count >
Yo
increase
71 input wvalue
%
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6-20

00:
02:
Ok:
06:

10:

1k
16:
20:
22
2L
26;
30%
32:
34:
36:

bk

50:
52:
5k:
56:
60:

62:
64
66:

13
16
62

60
60

60
60

61
L7
16
52
16

60

52
16

50

&

N

50
50

40

22

UPPER MEMORY TEST PROGRAM - OCTAL

o]
00

pa
Y

70
73

reset
2 address
27
71»1
5 count set-up

to 108

76 /
71
Q0

Test
00 P

to error
31,
76 Test 1lst
o6 count

[ reget lst
76 count

[ Test 2nd
o6 count

2%
70 > incresse

input value
01/
25 €

pd
27 ‘100p

ﬁ modification

L. J
71 €
25 g error

program
15 )

T2:

€

761

00

10

00

00

00



Section VII

TECHNICAL GLOSSARY OF ABBREVIATIONS
FOR THE BI-TRAN SIX

Symbols Used:

| | The magnitude of. Thus |A| is the magnitude of the contents of the accumulator.

e Dashes following letter indicate any register, flip-flop, etc. Thus, T— means Transfer
from one register to another, and generalizes specific statements like TAX or TMX.

- Subscripts identify specific flip-flops within a register, or specific pulses within a
cycle, ete. Thus M, identifies a specific flip-lop of the memory address register.

— A bar (vinculum) above letters abbreviating a function complements the function and,
hence, inverts the signal.

A Accumulator. A 6-bit register with associated additive properties.

|A] =0 The contents of AM is not equal to zero.

|A] = 37 The contents of AM is equal to 37s.

AC Adder control register. A 2-bit increasing counter. _

ADG Addition group command defined by the function (LDA 4- LDN 4 ADD 4 SUB).

AE Acquisition/execution. A 1-bit control flip-flop register.

AEM Acquisition/execution mode.

AEMR Acquisition/execution mode and mode repeat.

AM “A” magnitude. A 5-bit register consisting of the 5 bits of magnitude of A.

AQ AQ register. An 11-bit register consisting of A and QM.

AQL Subcommand causing a shift of the AQM register left by 1.

AQM AQM register. A 10-bit register consisting of AM and QM.

AQR Subcommand causing a shift of the AQM register right by 1.

ARG Arithmetic group command defined by the Boolean function (LDA + LDN 4 ADD
+ SUB + RAU + RSU 4 MPY + DIV).

AV Add overflow control flip-flop.

AVEBP Add overflow bypass.

BIS Bi-octal start.

BP Bypass.

C Count down register. A 7-bit decreasing counter.
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Symbols Used:
C—

DMR
DP,
DV

Ek
EIR
EL
EOR
EXCL
I

IE
1EDP
M
IMR
INA
INC.
INHIBIT
INL
INS
INSS
INU
IsX
IXS8
J1

]2

I3

J4

15
J6-121

Complement the register or flip-flop indicated.
Clear all flip-flops in the system. The master clear.
A logic clear of the register or flip-flop indicated.
The count down register has a count of 0.

Clock pulse for equipment timing.

Delayed clock pulse,

Distributor register. A 4-bit increasing counter.
Subcommand to decrease the count of the C register.
Distributor mode.

Distributor mode and mode repeat.

One of the sixteen distributor pulses.

Divide overflow flip-flop.

One of the six external input lines.

External input resume.

External control flip-flop.

External output resume.

Level that indicates if the sign bits of A, and X, are different (exclusive OR}.

Instruction register, A 6-bit register.

Instruction error flip-flop.

Instruction error distributor pulse.

Instruction mode.

Instruction mode and mode repeat.

Initiate adder control subcommand.

Subcommands that increase the count of the indicated register.

A memory control flip-flop.

Initiate subcommand for loading the X register from external equipment.
Initiate start.

External input resume single-shot.

Initiate subcommand for unloading the X register to external equipment.
Initiate subcommand for unloading storage into the X register.

Initiate subcommand for loading storage from X.

External input jack.

External output jack.

Bi-octal jack.

Front panel jack.

Remote panel jack.

Jacks located on boards 1 through 8, two per board in order of count.



Symbols Used:

J22
J23
J24
IMP
JSE
LAN
LNS
LSTP
LZ

M
MCL—
MIN
MOUT
MS—
MVB
NO BP
OTSS
ov

PSTP

QM
RCS
READ
RPT
RUN 1
RUN 2

R/W
&

EXCEPTIONS:

SC5

SD7,SD13, SD16

55
Sk
SI

DC power jack.

AC control jack.

AC input power jack.

Boolean function defined by (SB 4 UN + SJ 4 ZJ).
Jump stop enable.

Command defined by (LDA 4 LDN}).

Command defined by (LDN 4- SUB).

The logic stop control function.

Logic zero flip-flop. A 1-bit register.

Memory address register. A 7-bit increasing counter.
Manual clear of the indicated register or flip-flop.
Manual input enable.

Manual output enable.

Manual set of the indicated register or flip-flop.

The generator of clock pulses for the system’s basic timing.
No bypass.

External output resume single-shot.

Overflow flip-flop. A 1-bit register.

Program address register. A 6-bit increasing counter.
Legic stop function for peripheral equipment.

Quotient register. A 6-bit register.

QM register. A 5-bit register consisting of the 5 bits of magnitude of Q.

Remote console start.

A memory control flip-flop.
Mode repeat.

Run 1 eontrol Aip-flop.

Run 2 control flip-flop.
Read/write control flip-flop.

Logic set of the indicated register or flip-flop.

Subcommand which sets the count down register to an octal count of 5.

Subcommands which set the distributor pulse register to the octal count indicated.

Single-shot.
An output of a sense amplifier.

Sign flip-flop. A 1-bit register.
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Symbols Used:

STROBE
STSS

Ty

T—

WRITE

XM

A memory control flip-flop.

Start single-shot.

The adder control register timing pulse outputs.

Subcommands to transfer data from the first indicated register to the second. (For
example, TAX causes data to be transferred from the accumulator to the Exchange
register.) Transfer between 6-bit registers occur in parallel: the rightmost bit is
transferred to the right most bit and the leftmost to the leftmost.

TRANSFERS BETWEEN 6-BIT AND 7-BIT REGISTERS ARE MADE IN THE
FOLLOWING MANNER:

TMX

TPM

TXC

TXM

TIC
TIM

Transfers the most significant 6 bits of the memory address registers to the X
register. M, is not transferred.

Transfers the 6 bits of the program address register to the most significant
6 bits of the memory address register. (Note that the P, switch-light indicator
has no associated flip-flop.)

Transfers the X register to the least significant bits of the C register. I, is
transferred to Cs.

Transfers the X register to the least significant bits of the M register. Iy is
transferred to Ms.

Transfer of I, to Cq.

Transfer of I, to Ms.

A memory control flip-flop.

Exchange register. A 6-bit register.

A 5.bit register consisting of the 5 bits of magnitude of X.



Section IX

PARTS LIST
Fabri-Tek

Symbol Number Description Part Number
Q1, Q2, Q3, Q4, Q6 Transistor 2N1305 021-0001-00
Q1-1, Q2-1 Transistor 2N1309 021-0018-00
Q5 Transistor 2N1304 021-0003-00
CR Diode 1N270 022-0002-00
R1, R4, R5, R8 Resistor 8.2K, % Watt, 5% Fixed 108-0822-00
R2, R6 Resistor 39K, % Watt, 5% Fixed 108-0393-00
R3, R7 Resistor 5.6K, ¥ Watt, 5% Fixed 108-0562-00
R19, R20 Resistor 15K, % Watt, 5% Fixed 108-0153-00
R9, R10, R11,
R12, R13, R14 Resistor 22K, % Watt, 5% Fixed 108-0223-00
R15, R16, R17 Resistor 6.8K, % Watt, 5% Fixed 108068200
R18, R21 Resistor 1K, % Watt, 5% Fixed 101-0102-00
R27, R35 Resistor 100 ohm, % Watt, 5% Fixed 108-0101-00
R23, R1-1, R5-1 Resistor 4.7K, % Watt, 5% Fixed 108-0472-00
R24, R25, R1-3, R5-3 Resistor 2.7K, % Watt, 5% Fixed 108-0272-00
R1-2, R5-2 Resistor 3.3K, % Watt, 5% Fixed 108-0332-00
R22 Resistor 560 ohm, % Watt, 5% Fixed 108-0561-00
R26 Resistor 18K, Y% Watt, 5% Fixed 108-0183-00
R30, R31 Resistor 220 ohm, % Watt, 5% Fixed 108-0221-00
R32 Resistor 820 ohm, ' Watt, 5% Fixed 108-0821-00
R28 Resistor 47 ohm, 1 Watt, 5% Fixed 103-0470-00
R34 Resistor 62 ohm, 1 Watt, 5% Fixed 103-0620-00
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Fabri-Tek

Symbol Number Description Part Number

R33 Resistor 330 ohm, Y% Watt, 5% Fixed 108-0331-00
C3,C4, C5, C6, C7,C8 Capacitor 470 pf. disc Type CE Ceramic, 500 V 20% 023-0244-00
Cco Capacitor .0015 uf. disc CK 60 Ceramic, 500V, 20% 023-0133-00
C3 — Sense Amp Only Capacitor 680 pf. disc Type CE Ceramic, 500 V, 20% 023-028200
C13 Capacitor .0018 uf. disc DD-182 Ceramic, 1000 V, 20% | 023-0280-00
C10, C11 Capacitor .001 uf. dise CK 60 Ceramic, 500 V,20% 023-0132-00
C1, C2 Capacitor 220 pf. disc CK 60 Ceramic, 600 V, 20% 023-0116-00
Cl4 Capacitor 100 uf. Mallory TT 25 X 100 Electrolytic 25V 023-0281-00
Cl2 Capacitor .0056 uf. +10% 200 V. 023-0301-00
C15 Capacitor 15 uf. 20 V. DC Tantulum 023-0105-00
L2 Choke 120 microheary 019-0036-00
L1 Choke Delay Line Choke 019-0091-00
1T1-2, T2-2 Transformer R/W Driver 019-0092-00
T1-3 Transformer Selection 019-0093-00
Ti1-4 Transformer Sense Amp 019-0511-00
T1-5 Transformer Inhibit Driver 019-0095-00
SW-1-SW-15 Switch PB TEC MBS-22-0 025-0092-00
SW 21, SW 22 Switch Rotary 2-pole, 4-position Centralab PA 2003 | 025-0018-00
SW 23 Switch Rotary 4-pole, 4-position Centralab PA 2010 | 025-0097-00
SW 16, SW 18** Switch Lever, Non-locking, 3-position, 1-C,

1-C Contacts, Switcheraft LT 41306 025-0142-00
SW 17* Switch Lever, Nonlocking, C Contacts

Switchcraft 28203 (modified) 025-88-1
SW 17** Switch Lever, Non-locking, 2-position, 1-C

Contacts, Switcheraft LT 41203 025-0140-00
SW 19, SW 20* Switch Lever, Locking C Contacts Switchcraft

28203L (modified) 025-87-1
SW 19, SW 20** Switch Lever, Locking, 2-pasition, 1-C Contacts,

Switchcraft LT 412031, 025-041-00
SW 16, SW 18* Switch Lever, Locking 2 C Contacts 3-position,

Switchcraft 28306 (modified) 025-99-1

9.2




Fabri-Tek

Symbol Number Description Part Number
All SL except SL 6, SL. 12 | Switch Light White TEC-S-1778A 025-0100-01
SL 64, SL 65, SL 60, SL
61, SL 62, SL 63, SL 56,
SL 57, SL 66
SL 6, SL 12, SL 64, SL Switch Light Green TEC-S-1778A 025-0100-02
63, SL 56, SL 66
SL 60, SL 61, SL 62, SL Switch Light Red TEC-S-1778A 025-0100-03
63, SL 57
Lamp Driver 190-0685-00
Lamp Driver, C Register 190-0686-00
** Lamp Driver, Modified — (Reg. Clear Pull-down resistor) 190-0687-00
J6-J21 Connector {Card) Viking VH 28/1an5 or Cannon PBAD | 024-0419-00
56-2AE26
JL, J2, J3 Connector Female (Cable) Amphencl MinRac 17-10150 | 024-0466-00
P22 Connector Male C] P-304-CCT-L. 024-0468-00
P23 Connector Male CJ P-303-CCT-L 024-0467-00
Socket Transistor, Augat 8058-1G23 024-0158-00
Jumper Cinch Jones 141-] 043-0154-00
Logic Board 1 Circuit Assy. Instruction Register 099-5029-15
Logic Board 2 Circuit Assy. Pulse Distributor & P Register 999-5029.16
Logic Board 3 Circuit Assy. Logic Control 999.5029-17
Logic Board 4 Circuit Assy. Arithmetic Control 999-5029-18
Logic Board 5 Circuit Assy. X, C, and Q Register 999.5029-19
Logic Board 6 Circuit Assy. A Register & Adder 999-5029-20
Main Control & M Register 999-5029-21

Logic Board 7

Circuit Assy.

Logic Board 8

Cireuit Assy.

Core Memory

999-5029-23

POWER SUPPLY 969-5014-08
01, Q2, 03 Transistor 2N277 021-0011-00
CR1 thru CR5 Diode 1N1200 022-0112-00
R1, R2, R5, Ré Resistor .1 ohm, 5 Watt, 5% 106-0042-00
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Fabri-Tek

Symbol Number Description Part Number
R3, R4 Resistor 220 ohm, 2 Watt, 5% 105-0221-00
c1 Capacitor 7000 uf. 25 V 023-0247-00
c2 Capacitor 17000 uf. 25 V 023-0188-00
c3 Capacitor 220 uf. 15 V, 20% 023-0354-00
Tl Transformer Power 019-0097-00
KO1 Relay KH P17A11 (115 VAC) 029-0040-00
Fuse Holder 070-0019-00
J24 AC Power Jack Amphenol 160-5 024-0092-00
J22 Connector Female, 4 Pin, Cinch Jones $S-304-CCT-K 024-0470-00
J23 Connector Female, 3 Pin, Cinch Jones S-303-CCT-K 024-0469-00
POWER SUPPLY 190-0014-00

REGULATOR ASSEMBLY
Q1, Q4 Transistor 2N1184 021-0059-00
02, Q3 Transistor 2N1304 021-0003-00
Q5, Q6 Transistor 2N1305 021-0001-00
CR2 Diode IN746A 022-0009-00
CR1, CR3 Diode IN754A 022001100
R6, R8, R16 Resistor 150 ohm, % Watt, 5% 101-0151-00
R7, R15, R10, R16 Resistor 680 ohm, % Watt, 5% 101-0681-00
R5, R14 Resistor 270 ohm, Y% Watt, 5% 101-0271-00
R3, R4 Resistor 1K ohm, % Watt, 5% 101-0102-00
R2, R12 Resistor 560 ohm, % Watt, 101-0561-00
Rl Resistor 47 ohm, % Watt, 5% 101-0470-00
R13 Resistor 470 ohm, % Watt, 5% 101-0471-00
R11 Resistor 330 ohm, % Watt, 5% 101-0331-00
RO, R17 Resistor 500 ohm Bourns Trimpot 200 P-1-5001 026 0047-00
c2, C3 Capacitor .01 uf 50 V +80% - 20% 023-0074-00
1 Capacitor 1 uf. 35 V 10% 023-0105-00




Symbol Number

Description

Fabri -Tek
Part Number

MISCELLANEQUS

Power Cord Belden No. 17460-S 085-0004-00
F3 (-10 Volt) Fuse 5A 250 V STD 3AG 070-0038-00
F2 (+10 Velt) Fuse 2A 250 V STD 3AG 070-0026-00
F1 (AC) Fuse 1.5A 250 V SL.O BLD 070-0028-00

Removal Tool, Bulb Microswitch MS-15PA7 (not supplied) |

Bulb 397 052-0084 00

Knob Raytheon DS 90-3-2 0450012-00

* All Units Up to SN66464
** Unit SN66464 and after
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