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AB TRR i

TRHG i

ABTRi
RiiRRi
Ri

CL’

S

TTT
TRRRR

S

R
D0
D1
D2
D3

H0
H1
H2
H3RR

R

RI

LI

S1
CK

S2

CS’

A7
A6
A5
A4
A3
A2
A1
A0

S

Q3

Q2

Q1

Q0

T
TT

RRRRRRRR
S
CS’

T CL’

S

TTT
TRRRR

S

R
D0
D1
D2
D3

H0
H1
H2
H3RR

R

RI

LI

S1
CK

S2

P

i TRR
DC
i

TRHG i

S00

S04

AB TRR i

TR
S374

S00

GND

P

P

MC2WillGetR’

MC1NeedsR

LoadAd’

H1.14
H1.15
H2.14
H2.15

ALUF.2
ALUF.3

S04

S194 S194
F93427

ABTRi
RiiRRi
Ri

S00
S260

S260
GND

BSEL.0
BSEL.1
LR
LT
F1.0

F1.1
F1.2
F1.3

MC1XferWord

MC2XferWord

SRC/DEST=0’

S374

TR

SRC/DEST=0’

TRHGiP
P MC1NeedsR

MC2WillGetR

MemNeedsR

MC2HasR

EdgeClock’

EdgeClock’

S04

P

Thacker/fsi

RR
ABTR S11

QWO

P
16

7

117

119

19

132

32

S04TRHG i
MC1HasR’

EdgeClock’b EdgeClock’b

f19c
d2d

f2
g2

h2

e2a

d2c
e2c

b6e

c6a

c6b

e2d

d2a

c16h

c16i

PUc PUc

AdvancePipe’

P
198

AdvancePipe

MC2WillGetR’

iRR TABR
MC2WritingR’

MC2HasR

c1b

S10
MC2AllowWrite

MemNeedsR’

PDTg

MC2XWdly

<

<
<
<

TP170
TP171
TP172
TP173

<
TP174

<
TP175

TP176
TP177

<
<
<

<
TP179

LoadAd

S00

e2bi TRR
DC
i

GND

TP178MC1XWdly

ShiftMC1XW’

ShiftMC1XW’

b
bRRbaabRR

iTcd
a

aMC2XferWord

MC1XferWord

a3b

S51

C

D

Q’

QQ

S

R T
TRR’

S’MC2XferWord MC2XWdly

PUc

PUc

EdgeClock’b

.
i1b S74

RUN RUN

12/9/78



67

1
9

10

9
8

11 10

1 19

13 7

15 5

17 3

8 12

6 14

4 16

11 9

11 9

1 19191

4 16

6 14

8 12

17 3

15 5

13 7

11 9

13 7

15 5

17 3

8 12

6 14

4 16

111

1

13
12
116

5

3

7
10

9

4

15

14

2

1
9

1011
12

76
5

23
4

1514
13

1011
12

76
5

23
4

13 12

5423

1514
13

1

13
12
116

5

3

7
10

9

4

15

14

2
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CK

S

CO

ET
EP

CL’

T
LD’

T
R

S
RR
RR
R

B0

B2
B3

H0
H1
H2
H3TTT

S

B1

Q

TRR
D
B

S374

TR TR
S374

ALUOUT.01

ALUOUT.02

ALUOUT.03

ALUOUT.04

ALUOUT.05

ALUOUT.06

ALUOUT.07

P
P
P
P
P
P
P

TRHG i

StorA0

StorA1

StorA2

StorA3

StorA4

StorA5

StorA6
StorA6

StorA5

StorA4

StorA3

StorA2

StorA1

StorA0

25S09

25S09

Q

TRR
D
B

Q

TRR
D
B25S09

25S09

Q

TRR
D
B

Q

TRR
D
B25S09

25S09

Q

TRR
D
B

Q

TRR
D
B25S09

25S09

Q

TRR
D
B

R.02

R.03

R.04

R.05

R.06

R.07

ALUOUT.00

R.10

R.11

R.12

R.13

R.14

R.15

SB

RR
CK
25S09

P
MOBounds

R.01
R.09

clkAd’

S163

StorA0

StorA1

StorA2

StorA3

StorA4

StorA5

StorA6

P

S163

CK

S

CO

ET
EP

CL’

T
LD’

T
R

S
RR
RR
R

B0

B2
B3

H0
H1
H2
H3TTT

S

B1

ALUOUT.08
ALUOUT.09

ALUOUT.10
ALUOUT.11
ALUOUT.12
ALUOUT.13

..

S
CK

S
OC’

S374

GND

R TiHGi
R TiHGi
R TiHGi
R TiHGi
R TiHGi
R TiHGi
R TiHGi

R TiHGi
R TiHGi
R TiHGi
R TiHGi
R TiHGi
R TiHGi

LoadAd’

S
EN’

S
EN’

S
EN’

S
EN’

S240 S240

S240

S240

S240

S240

S240

S240

S240
S240

S240

S240

S240

S240

S240

S240

S240S240

R TiHGi

EnMapRow’

EnMapRow’

EnMapRow’

R TiHGi

R TiHGi
R TiHGi
R TiHGi
R TiHGi
R TiHGi
R TiHGi

S240S240

S
EN’

S
EN’

S240

S240

S240

S240

S240

S240

S240

EnColAd

EnColAd

EnColAd

S04EnColAd’

ALUOUT.07

P S04TRHG i
AB TRR iS00

Refresh’

28

185

102

5

103

105

4

106

3

104

25S09

SB

RR
CK

b16

b15

b17b

b17c

b17d

b17e

b17f

b17g

b17h

b17i b17j

c19f

i2c

c19e

c18j

c18b c18c

b19i b19j b18i b18j

b19b

b19c

b19d

b19e

b19f

b19g

b19h

b18b

b18c

b18d

b18e

b18f

b18g

b18h

f18b

f18c

f18d

f18e

h18b

h18c

h18d

h18e

f18f

h18f

PUa

PUa

PUa

PUa

EdgeClock-2

EdgeClock-1

EdgeClock-1

ALUCyOut’

12/9/78

S374

TR
c18d



810

9

13

1

16

12

6

2

11

18
17
14
13

8
7
4
3

5

9

15

19

1

111

23 54

98

17

14

10

4
3
2
1

15

9
11
13

19

16

12

7
6
5

21

20 18
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RP

TR
S374

S
Q3
Q2
Q1
Q0

TT
D0

RRRR

R
RRR

D1
D2
D3

S TT
RRR
R

SS
CE1’CE2WE’OE’

A0
A1
A2
A3
A4
A5
A6
A7

GND

RPWriteStrobe’

RPByte0

RPByte1S374

TR

TR
S374S374

TR
EnableRDlyd2

S
CK

S
OC’

S374

..

P

P
PPP

179

RPByte0In
RPByte1In81

82

76

77

F93422

d15

EdgeClock’c

c16b c16c

c16d

c16j

c16e

Q7
Q6
Q5
Q4

D7
D6
D5
D4

TT
TT

S

D3
D2
D1

RRR
RRR
RR

D0

TTTT

Q0
Q1
Q2
Q3

S
CK OC’

EdgeClock’c

RA.0
RA.1
RA.2
RA.3
RA.4
RA.5
RA.6
RA.7

S374

c9

PUTi

PDTh

b
bRRbaabRR

iTcd
a

a

CheckRParity’
S51

i15b

EnableR’

PDTi

<

4/23/78

<
<
<
<
<
<
<

TP180
TP181
TP182
TP183
TP184
TP185
TP186
TP187

<
TP188

<
TP189

<

<

TP191

TP190



11
10

9

13 12

11 8

912

13

10

3 6

52

1

4

2

1
3

5 6
4

3

13 12
2

1

6

1

2

3

5 4

7
9
10
11
12
13
14
15

13 15
14

9 1

12 10
11

5 7
6

12 10
11

13 15
14

4 2
3

5 7
6

4 2
3

5
6

13
12
11
10

9
8
4
2
1

9 1
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S
CK CL’

S

RRR
RRR
RRR ODD

TT
EVN

D

R T
Q

T
Q’

D

R T
Q

T
Q’

D

R T
Q

T
Q’

D

R T
Q

T
Q’

D

R T
Q

T
Q’

D

R T
Q

T
Q’

D

R T
Q

T
Q’

S
CK CL’

S

S175

S280

S175

S175

S175

S175

S175

S175

S175

S175

S74

P

P

P

P
P
P
P
P
P
P

GND

P

Ga

RMOD’

RSEL.0’

RSEL.1’
RSEL.4’

RSEL.0’

RSEL.1’

RSEL.2’

RSEL.4’

RSEL.5’

RSEL.0

RSEL.1

RSEL.2

RSEL.3’
RSEL.3

RSEL.4

MemInstFast

MemInst
MemInst’

RMOD’
RMOD

MemInst/d

MemInst/d’

RMOD/d

RSEL.2/d

RMOD/d’

RSEL.3/d

RSEL.4/d

RSEL.5/d

RSEL.0/d’

RSEL.1/d’

clkMIR’c

RSEL-Parity

.

61

161

62

162

56

156

57

157

58

158 159

S175
D

R T
Q

T
Q’

RSEL4and5/d RSEL4and5

.

Q7’
Q6’
Q5’
Q4’
Q3’
Q2’
Q1’
Q0’

S4

S2

S1

E’ E’

TTTTTTTTSS

RRR
S
E

RR
ABTR
RR
ABTR

S138

S11

S11

RSEL.0’

Suspend’
MemInst’

RSEL4and5

RMOD
RSEL.0
RSEL.1’

PPP
PPP

P

P
EnCtrlAuxRb

EnCtrlAuxRa

109
108
94
95
194
195

R_Stkp’
R_SALUF’
ReadSyn’
ReadErrors’
R_SpareR’

R_DBSB’
R_NBR’

R_PCXF’

AB TRR iS00

RMOD
EnAuxR’

RSEL4and5

RSEL.1’

RSEL.2’

RSEL.3’

P

59

C

D

Q’

QQ

S

R T
TRR’

S’

clkMIR’c

C

D

Q’

QQ

S

R T
TRR’

S’

S74

clkMIR’c

d18f d17f

d18b

d18c

d18d

d18e

d17b

d17c

d17d

d17e

d19a

d19b

c17

d16

f19a

f19b

b3a

PUc

PUc

PUc

PUc

MemInstFast’

MemInst

TRHGi P
MemInst-a

RSEL.5

137
S04

d2f

99

199

RUN

RUN

<
TP192

<

<

<

<

TP194

TP195

TP196

TP197

<
TP198

<
<

TP199
TP200

<
TP201

8/30/78

Cycle0Feed’

iRR TABR S10
c3cRMOD 8



1 20

1110

1 20

1110

7

5

3

8

6

4

2

9 12
13
14
15
16
17
18
19

7

5

3

8

6

4

2

9 12
13
14
15
16
17
18
19

9

8
10

151

13
14
10
11

6
5
3
2 4

7

9

12

1

13
14
12
11

5
6
4
3 2

7

10

15

9

16

12

6

2

11

18
17
14
13

8
7
4
3

5

9

15

19

1

6

4 3

11

14

1

10

12

13

15

9

2

5

7

13

12
11

1

10

9

3

2

6
5

4
8

3
2

1

6
5

4

8
10

9

11
13

12
11

13

12

8
10

9

6
5

4

3
2

1
13

12
11

1

10

9

3

2

6
5

4
8

6

4 3

11

14

1

10

12

13

15

9

2

5

7

1 2

1

13
12
116

5

3

7
10

9

4

15

14

2

6
5
2
3

15
14
11
12 10

13

1

4

7

9

151

13
14
10
11

6
5
3
2 4

7

9

12

1

13
12
116

5

3

7
10

9

4

15

14

2

10

9
8

13

12
11

5

4
6

2

1
3
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TDCRR
S32

TDCRR
S32

S32TDCRR

S32TDCRR

25S09
MC2Ad.0
MC2Ad.1
MC2Ad.2
MC2Ad.3

MC1Ad.0

MC1Ad.2
MC1Ad.3

Stkp.0

Stkp.1

Stkp.2

Stkp.3

SRC/DEST=0’
clkAd’

clkMC2’

BSEL.0

BSEL.1

LR

LT

MC1Ad.1

CK

S

CO

ET
EP

CL’

T
LD’

T
R

S
RR
RR
R

B0

B2
B3

H0
H1
H2
H3TTT

S

B1

Q3

Q2

Q1

Q0

TT
TT

D0

RRRRRRRR

B0
D1
B1
D2
B2
D3
B3

S
SB E’

S
CI

T
CO

H3

H2

H1

H0

E3

E2

E1

E0
D0

D1

S
TT
TT

RRRRRRRR

D2

D3

CK

S

CO

ET
EP

CL’

T
LD’

T
R

S
RR
RR
R

B0

B2
B3

H0
H1
H2
H3TTT

S

B1

TRHGi

S283 S257 S163

S163

S04

Stkp.4

Stkp.5

Stkp.6

Stkp.7

F1.0

F1.1

F1.2

F1.3

MC1Ad.4

MC1Ad.6
MC1Ad.7

MC1Ad.5

MC2HasR

LoadAd’SRC/DEST=0’

MC1HasR’ MC1HasR

. .

.

DecrMC1Stkp

IncrMC1Stkp

MC2Ad.4
MC2Ad.5
MC2Ad.6
MC2Ad.7

X<Y

X>Y

Y3
X3
Y2
X2
Y1
X1
Y0
X0

T
T

SR

RRRR
RRR

SS
> = <

T
X=Y

dcTiRRRba
abRR

RRba

abRRR
R

a

d

d

c
c
c

b
b

a
a
a

DCFERR T
DCFERR T
DCFERR T
DCFERR T

S86

S86

S86

S86

S85

S64

GND

MC1Compa

P

P

MC1Compb

PP

RA.0

RA.1

RA.2

RA.3

RA.4

RA.5

RA.6

RA.7

.

. .
.

RA.7

RA.6

RA.5

RA.4

RA.3

RA.2

RA.1

RA.0

P

P

P

GND

S64

S85

S86

S86

S86

S86

DCFERR T

DCFERR T

DCFERR T

DCFERR T

dcTiRRRba
abRR

RRba

abRRR
R

a

d

d

c
c
c

b
b

a
a
a

X<Y

X>Y

Y3
X3
Y2
X2
Y1
X1
Y0
X0

T
T

SR

RRRR
RRR

SS
> = <

T
X=Y

MC1Ad.0

MC1Ad.1

MC1Ad.2

MC1Ad.3

MC1Ad.4

MC1Ad.5

MC1Ad.6

MC1Ad.7

MC2Ad.0

MC2Ad.1

MC2Ad.2

MC2Ad.3

MC2Compa

MC2Compb

P
MC1QWRef’
MC1DQWRef’

MC2QWRef’
MC2DQWRef’66

166

67

167

69
169

71

171

MC1Ad,MC2Ad, Interlocks

P
P
P
P

34

134

35

135

Q7
Q6
Q5
Q4

D7
D6
D5
D4

TT
TT

S

D3
D2
D1

RRR
RRR
RR

D0

TTTT

Q0
Q1
Q2
Q3

S
CK OC’

S

B3
D3
B2
D2
B1
D1
B0

RRR
RRR
RR

D0

TTTT

Q0

Q1

Q2

Q3

S
SB CK

S374

GND

GND

EdgeClock’b

EdgeClock’b

a18a

a18b

a18c

a18d

a17

a16

b11 b10

a8

a9

a10a

a10b

a10c

a10d

a11

a13

a15

a12a

a12b

a12c

a12d

a14

b6a

PUaPUa

PUa

PUa

c2

CTask.0

CTask.1

CTask.2

CTask.3

MC1Ad.5

MC1Ad.7
MC1Ad.6

MC1Ad.4

Q3

Q2

Q1

Q0

TT
TT

D0

RRRRRRRR

B0
D1
B1
D2
B2
D3
B3

S
SB E’

S

S257

MC1Ad.4

MC1Ad.5

MC1Ad.6

MC1Ad.7

AdvancePipe GND

TRR iDC S02

P
MC2HoldIfSNE075

a5c

b9

MC2CAd.4
MC2CAd.5
MC2CAd.6
MC2CAd.7

MC2CAd.7

MC2CAd.6

MC2CAd.5

MC2CAd.4

MC2XWdly

PUa
PUb
PUc
PUTa
PUTb
PUTc
PUTd
PUTe

.
PUTf
PUTg
PUTh
PUTi

VCC

B898-1-R1K
PULLUPS:

PULLDOWNS:
B898-1-R1K

...
GND

d1

PDTa
PDTb
PDTc
PDTd
PDTe
PDTf
PDTg
PDTh

...

PUTk
PUTj

PDTi

<
<
<

<
TP205

TP202
TP203
TP204

<
<
<
<

TP206
TP207
TP208
TP209

MC1XWdly

MC2CAd.7

MC2CAd.6

MC2CAd.5

MC2CAd.4

2/19/79

P9
P11
P12
P13
P14
P15
P16

P8
P7
P6
P5
P4
P3
P2
P1

TT
TT

RRRRRRRR

TTTT

R T

TR
P10

P20
P19
P18
P17

FPLAT

P9
P11
P12
P13
P14
P15
P16

P8
P7
P6
P5
P4
P3
P2
P1

TT
TT

RRRRRRRR

TTTT

R T

TR
P10

P20
P19
P18
P17

FPLAT

.

..

.

VCC VCC

GNDGND

(centered in 20pin pattern)



12

14

16

18
2
3
4
5
6
7
8
9

19

17

15

13

1 20

1110

12

14

16

18
2
3
4
5
6
7
8
9

19

17

15

13

1 20

1110

12

14

16

18
2
3
4
5
6
7
8
9

19

17

15

13

1 20

1110

12

14

16

18
2
3
4
5
6
7
8
9

19

17

15

13

1 20

1110

12

14

16

18
2
3
4
5
6
7
8
9

19

17

15

13

1 20

1110
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P9
P11
P12
P13
P14
P15
P16

P8
P7
P6
P5
P4
P3
P2
P1

TT
TT

RRRRRRRR

TTTT

R T

TR
P10

P20
P19
P18
P17

FPLAT VCC

GND

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

a1

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

GND

VCC

P9
P11
P12
P13
P14
P15
P16

P8
P7
P6
P5
P4
P3
P2
P1

TT
TT

RRRRRRRR

TTTT

R T

TR
P10

P20
P19
P18
P17

FPLAT

P9
P11
P12
P13
P14
P15
P16

P8
P7
P6
P5
P4
P3
P2
P1

TT
TT

RRRRRRRR

TTTT

R T

TR
P10

P20
P19
P18
P17

FPLAT VCC

GND

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

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

GND

VCC

P9
P11
P12
P13
P14
P15
P16

P8
P7
P6
P5
P4
P3
P2
P1

TT
TT

RRRRRRRR

TTTT
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Changes for revision G to H:

1) Added clkH2’ (pg 6,15).

2) Added output CheckRParity’ to prom d5 (pg 9) and S51 i15b (pg 18) to check parity only when R is read.

3) Added (pg 6) gates i2b, a3a, and b4c to correct deficiencies in R address calculation.

4) Added signal PUTj (pg 14, 20) for test.

5) Added signal PUTk and gate b3c (pg 15,20) for test.

6) Added signal PDTi (pg 18,20) for test.

Note:  This board contains no platforms.  The "Plats" at positions c2 and d1 are Beckman B898-1-R1K resitor networks (15 1K

resistors with pin 16 common).

Equivalent networks from other manufacturers may be substituted.

Changes for revision H to I:

1) Changed signal named HighByte_F1F2 to HighByte_F1F2’ and changed dwg. of gate c3a (pg5).

2) Removed sign extension feature for constants in arithmetic operations.  Changed signals SignExtendF1F2 to GND

(pg 3,4) and removed gate a4a (pg 5).

3) Changed clear input of d18 from PUc to RUN (pg 19).

5) f2.15 is now GND, was MemInst’ (pg 16).

7) Changed ALUA.08In-ALUA.15IN to ALUA.08-ALUA.15 (stkp input, pg 11).

8) Added S240’s to force R[04:07] to ONE during R_SALUF (pg 10).

9)  Added test points.  If signal was named, t.p is added in italics.  If not, signal name is now TPxxx.

4) Eliminated (redundant) signal LoadMC1 (p16). This signal is now LoadAd.  Changed gate at c3b (S10) to S00 (e2b).

Changes for revision I to J (6/26/78)

1)  Replaced signal Cycle0’ with Cycle0Feed’ at a4.10 (pg 6)

2)  Changed PUb to MC2XferWord at c15.3  (pg 13)

3)  Changed PUb to MC2XferWord at d11.6 (pg 13)

4) Generated MC1XWdly at g2.15 - added feedback from g2.12 to g2.2, removed PUc from g2.2 (pg 16)

5) Renamed MC1WillGetR’ to ShiftMC1XW’ (pg 16)

6)  Generated MemNeedsR’ in S51 at a3b rather than in S02 at b4a (pg 16)

7)  Generated MC2XWdly in S74 at i1b (pg 16)

8)  a8.10 is now connected to MC1XWdly (was MC1HasR) (pg 20)

Changes for revision J to K (8/29/78)

3) Changed a4.2,5,10,13 from MC2Ad.x to MC2CAd.x to make Raddress interlocking during single errors work properly (pg20).

2) Changed gate c8a to S10 at c3b to form clkSStkp’ (pg 15).

1) Shuffled inputs to decoder d16 and gate c3c, connected d16.5 to Cycle0Feed’ (pg 19).

Changes for revision K to revision L (10/7/78)

1)  Changed inputs of c14 section b (pg13) from GND to ProcCycle0 and SRSA2.  This requires revision E for Prom b2.

2)  Connected clear inputs of g2 and h2 (pg16) to RUN rather than Puc.  (required to initialize XferWord regs. at boot).

3) Reversed order of test points TP206-TP209 (pg 20).

Current Prom Revisions:

d5: D

b14: D

f2: D

b2: E

F

Changes for revision L to revision M (12/9/78).

1) Changed h19.1 from QWO to H2.08’ (pg 10).  Branch on QWO is now done on Control Store.

2) Added flip-flop c18d in line EnColAd’ (pg 17).  Memory Control rev M is required with this change.

3)  Added PROM a2 (at revision F) to check Stack overflow (pg 11).

a2: 

4) Removed signal MC1XferWord from E006 to make room for new signal StackEmpty (pg 16).

Note: Revision M = Revision Ga

Ga 2/19/79

b13: E



1

2

3

4

5

6

7

8

9

11

12

13

14

15

16

17

10

18

19

ABCDEFGHI

1-100
101-200

20pins: A 16pins: B 14pins: C 22pins: D 24 pins: E Note:  The short vertical lines indicate
filter capacitor locations.

S51

S11

S02

S64

S04

S163

S163

S86

S64

S86

S85

S85

S64

S374

25S09

S32

S00

S11

S00

S02

S74

S04

S00

S00

S257

S257

S283

S283

S163

S163

S240

S240

S240

S10

B898-1K

S10

S00

S10

S260

S00

S00

S374

25S09

25S09

S64

S64

S64

S64

S374

S280

S374

S04

B898-1K

S04

S51

S374

S374

S10

S10

S20

S64

S74

S74

F93422F93422F93422F93422F93422

S181 S181 S181 S181

S138

S175

S175

S74

S00

S153S153S153S153S153

S153 S153 S153 S153 S153

S153S153S153S153

25S09

25S09

S257

S240

S374

S251

S74

S189S189S189S189

25S09

S374

S240

S240

25S09

S240

S257

S374

S374

S251

S251

25S09

S241

25S09

S11

S194

S153

S240

S257

S240

25S09

S251

S251

S374

S374

S240

25S09

S194

S153

S240

S257

S374

S85

S251

S251

25S09

S241

25S09

S251

S74

S00

S260

S20

S260

S182

S86

S85

S251

25S09

S51

S258

S258

S258

S258

a2-F

d5-D

b14-D

f2-D b2-E

EOD D0
DateRevd0alulayout.silProject FileXEROX

Thackerd0alulayout.silALU Card Layout Ga 2/19/79

(119 Total)

b13-E

Spare Spare Spare Spare Spare


