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D
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L
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R
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L
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9

10
8

U22B
74HC109

14

12

13

10

9

11
15

J

CLK

K

Q

Q

P
R
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L
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Y6
Y7
Y8

U114D
74HCT08

12

13
11

U123A
74HC109

2

4

3

6

7

5
1

J

CLK

K

Q

Q

P
R

C
L

U114C
74HCT08

9

10
8

U114B
74HCT08

4

5
6

U123B
74HC109

14

12

13

10

9

11
15

J

CLK

K

Q

Q

P
R

C
L

U122B
74HC00

4

5
6

U122A
74HC00

1

2
3

U105D
74HCT00

12

13
11

U72D
74HC32

12

13
11

SR0
SR1
SR2
SR3
SR4
SR5
SR6
SR7

SR8
SR9

SR10
SR11
SR12
SR13
SR14
SR15

IDB 15-0

SR_EN

PAN_K

FR_CLR

IE_SET

FR_CLK

SKIP

IE_CLR

SKIP_SET

IE_INT

IE

SKIP_CLR

INT



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

IDB0

IDB0

IDB1

IDB1

2

9

11

2

2

2

2

4

4

11

2

2

2

1,9,11,16

1,16

N/C

N/C

N/C

AC0

AC15

1,5,7,8,9,10,
11,12,13,15,16
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Title

Size Document Number Rev

Date: Sheet of

+5V

+5V

U129A
74HC125

2 3

1

U127C
74HC08

9

10
8

U122D
74HC00

12

13
11

U88A
74HC4078

5

9

10

4

3

2

11

1

12

13

U81C
74HC08

9

10
8

U81B
74HC08

4

5
6

U81D
74HC08

12

13
11

U129B
74HC125

5 6

4

U96A
74HC4078

5

9

10

4

3

2

11

1

12

13

U127B
74HC08

4

5
6

U122C
74HC00

9

10
8

U128B
74HC109

14

12

13

10

9

11
15

J

CLK

K

Q

Q

P
R

C
L

U128A
74HC109

2

4

3

6

7

5
1

J

CLK

K

Q

Q

P
R

C
L

U127A
74HC08

1

2
3

U105C
74HCT00

9

10
8

U105A
74HCT00

1

2
3

U72A
74HC32

1

2
3

U105B
74HCT00

4

5
6

U81A
74HC08

1

2
3

CF

CF_AC0

CF_AC15

CF_CY

IDB 15-0

OVF

ALU_OV

/FR_CLR

FR_CLK

/FR_EN

ALU_CY

CF_SET

CF_CLR

FR_LD

ALU_OV_EN

AC 15-0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PC_LAMP_DR

4

4

3

3

17

17

1,5,6,8,
9,10,11,12,

3

15

17

1
2
3
4
5
6
7
8

10
9

11
12
13
14
15
16

CJ4

13,15,16
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Title

Size Document Number Rev

Date: Sheet of

IDB1

IDB1

PC0

PC0

PC6

PC2

PC4IDB4

IDB6

IDB4

PC2

PC1

PC4

IDB7

IDB2

IDB5

IDB5

IDB3

PC5IDB2

PC7

PC1

PC4

PC3
PC2

PC5

PC1

PC6
PC5

PC3

IDB6

PC7

PC3

IDB0

IDB7

IDB3

IDB0

PC0
PC6
PC7

PC9

PC8

IDB12

PC8

PC14

IDB9

PC11

IDB12

PC12

PC12

IDB13

PC11

PC14

PC13

PC8

PC13

PC9

IDB13

PC10

PC14

PC11

IDB15

IDB11

IDB9

IDB14

PC13

PC15

IDB8

IDB8

PC10

PC15

PC10

IDB15

PC15

IDB14
PC12

PC9
IDB10

IDB11
IDB10

U50
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U51
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U42
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U49
74HC161

3
4
5
6

7
10
2
9
1

14
13
12
11
15

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

RCO

U48
74HC161

3
4
5
6

7
10
2
9
1

14
13
12
11
15

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

RCO

U40
74HC161

3
4
5
6

7
10
2
9
1

14
13
12
11
15

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

RCO

U56A
74HC02

2

3
1

U64A
74HC32

1

2
3

U39
74HC161

3
4
5
6

7
10
2
9
1

14
13
12
11

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

U56B
74HC02

5

6
4

U63A
74HC08

1

2
3

U41
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

PC15

PC9
PC10

PC8

PC4

PC0

PC11

PC5

IDB 15-0

PC6

PC3

PC12

PC1
PC2

PC13

PC7

PC14

PC_CLK

/PC_CLR

PC_EN

PC_INC

PC_LD

PAN_A

PAN_B

PAN_C

/HALT



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SP_LAMP_DR

3

1,5,6,7,
9,10,11,12,

4

3

3

3

1

4
3

12

5

7
6

8

15
16

11

2

10
9

13
14

CJ3

13,15,16

14

DE000001 3.0

D16 PROCESSOR -- Stack Pointer Register

8 18Friday, March 04, 2005

Title

Size Document Number Rev

Date: Sheet of

SP10

SP8
SP9

IDB11

IDB9

SP12
IDB13

IDB1

SP15

IDB1

SP8

SP0

SP0

SP15

IDB13

IDB8

SP6

SP2

SP4

IDB10

IDB4

IDB6

IDB4

SP2

SP1

SP4

SP13

IDB12 SP15

IDB11

IDB7

IDB2

SP12

IDB8

IDB5

IDB5

IDB3

SP5

SP13

IDB2

SP11

SP10

SP7

SP1

SP4

SP9

SP3

IDB15 IDB12

SP8

SP2

IDB14

IDB15

SP5

SP14

SP1

IDB14SP14SP13

SP6
SP5

SP3

SP14
IDB6

SP7

SP3

SP12

IDB0

SP11

SP11
IDB10

IDB9

IDB7

IDB3

SP9

SP10

IDB0

SP0
SP6
SP7

U59
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U66
74AC169

3
4
5
6

2
9
1

10
7

14
13
12
11
15

A
B
C
D

CLK
LOAD
U/D
ENT
ENP

QA
QB
QC
QD

RCO

U57
74AC169

3
4
5
6

2
9
1

10
7

14
13
12
11

A
B
C
D

CLK
LOAD
U/D
ENT
ENP

QA
QB
QC
QD

U67
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U65
74AC169

3
4
5
6

2
9
1

10
7

14
13
12
11
15

A
B
C
D

CLK
LOAD
U/D
ENT
ENP

QA
QB
QC
QD

RCO

U68
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U56C
74HC02

8

9
10

U60
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U58
74AC169

3
4
5
6

2
9
1

10
7

14
13
12
11
15

A
B
C
D

CLK
LOAD
U/D
ENT
ENP

QA
QB
QC
QD

RCO

SP15

SP9
SP10

SP8

SP4

SP0

SP11

SP5

IDB 15-0

SP6

SP3

SP12

SP1
SP2

SP13

SP7

SP14

SP_CLK

/SP_EN

/SP_LD

SP_DEC

SP_INC
SP 15-0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

AC_LAMP_DR

1,16

1,16

3

3

3

3

3

3

17

6

4

4

1,5,6,7,
8,10,11,12,

6,11

3

1
2

6

8

5

7

4
3

10
9

11
12
13
14
15
16

DJ4

13,15,16

AC15
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Title

Size Document Number Rev

Date: Sheet of

IDB15
IDB14
IDB13
IDB12

IDB11
IDB10
IDB9
IDB8

IDB7
IDB6
IDB5
IDB4

IDB3
IDB2
IDB1
IDB0

AC12 AC12
AC13
AC14AC14

AC13

AC11
AC10
AC9
AC8

AC8
AC9

AC11
AC10

AC14
AC13
AC12
AC11
AC10
AC9
AC8

IDB15
IDB14
IDB13
IDB12
IDB11
IDB10
IDB9
IDB8

IDB7
IDB6
IDB5
IDB4
IDB3
IDB2
IDB1
IDB0

AC14

AC10

AC12

AC11

AC13

AC9

AC8

AC7

AC4

AC2

AC4
AC3

AC5

AC6

AC6

AC0

AC2

AC1
AC2

AC6

AC4

AC5

AC2
AC1

AC0

AC7

AC3

AC7

AC5

AC1

AC0

AC4

AC3

AC7

AC6
AC3

AC5

AC1

AC0

AC15

AC15

AC15

AC15

AC15

U85
74HC194

2
3
4
5
6
7

11
9

10
1

15
14
13
12

SR
A
B
C
D
SL

CLK
S0
S1
CLR

QA
QB
QC
QD

U84
74HC194

2
3
4
5
6
7

11
9

10
1

15
14
13
12

SR
A
B
C
D
SL

CLK
S0
S1
CLR

QA
QB
QC
QD

U76
74HC194

2
3
4
5
6
7

11
9

10
1

15
14
13
12

SR
A
B
C
D
SL

CLK
S0
S1
CLR

QA
QB
QC
QD

U75
74HC194

2
3
4
5
6
7

11
9

10
1

15
14
13
12

SR
A
B
C
D
SL

CLK
S0
S1
CLR

QA
QB
QC
QD

U77
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U86
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U78
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U87
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U63D
74HC08

12

13
11

U63C
74HC08

9

10
8

U89A
74HC08

1

2
3

U74A
74HC32

1

2
3

U64D
74HC32

12

13
11

U74C
74HC32

9

10
8

U82A
74HC4078

5

9

10

4

3

2

11

12

13

U89B
74HC08

4

5
6

U83A
74HC4078

5

9

10

4

3

2

11

12

13

U74D
74HC32

12

13
11

U73B
74HC4075

3
4
5

6

U74B
74HC32

4

5
6

U106A
74HC00

1

2
3

/AC_CLR

AC_CLK

IDB 15-0

AC 15-0

AC=0

AC0
AC1
AC2
AC3
AC4
AC5
AC6
AC7

AC8
AC9
AC10
AC11
AC12
AC13
AC14
AC15

/AC_EN

ROR

LSR

AC_LD

SHL

ROL

CF

P

PAN_E

ASR



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

OR_LAMP_DR

11

1

4

3

3

3

17

3

1,5,6,7,
8,9,11,12,

1
2

6

8

5

7

4
3

10
9

11
12
13
14
15
16

DJ3

13,15,16
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Title

Size Document Number Rev

Date: Sheet of

IDB8
IDB9
IDB10
IDB11

IDB4
IDB5
IDB6
IDB7

IDB0
IDB1
IDB2
IDB3

OR11

OR9
OR10

OR8

OR8
OR9

OR11
OR10

OR11
OR10
OR9
OR8

IDB11
IDB10
IDB9
IDB8

IDB7
IDB6
IDB5
IDB4
IDB3
IDB2
IDB1
IDB0

OR14

OR10

OR12

OR11

OR13

OR15

OR9

OR8

OR0
OR6

OR6

OR7

OR1

OR5

OR5
OR6

OR1

OR2

OR7

OR5

OR4

OR1

OR7

OR2

OR3

OR1

OR0

OR2

OR2

OR0

OR4

OR3

OR6

OR3

OR5

OR4

OR0

OR7

OR4

OR3

OR15

OR15

OR13

OR15

OR14

OR14

IDB12

OR12

IDB14
IDB15

OR14
OR13

OR12
IDB14
IDB15

IDB12

OR13

OR12
IDB13

IDB13

U93
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U101
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U94
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U102
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U97A
74HC4078

5

9

10

4

3

2

11

12

13

U89C
74HC08

9

10
8

U98A
74HC4078

5

9

10

4

3

2

11

12

13

U99
74AC169

3
4
5
6

2
9
1

10
7

14
13
12
11
15

A
B
C
D

CLK
LOAD
U/D
ENT
ENP

QA
QB
QC
QD

RCO

U100
74AC169

3
4
5
6

2
9
1

10
7

14
13
12
11
15

A
B
C
D

CLK
LOAD
U/D
ENT
ENP

QA
QB
QC
QD

RCO

U92
74AC169

3
4
5
6

2
9
1

10
7

14
13
12
11
15

A
B
C
D

CLK
LOAD
U/D
ENT
ENP

QA
QB
QC
QD

RCO

U91
74AC169

3
4
5
6

2
9
1

10
7

14
13
12
11

A
B
C
D

CLK
LOAD
U/D
ENT
ENP

QA
QB
QC
QD

U90D
74HC02

11

12
13

U90C
74HC02

8

9
10

OR_CLK

IDB 15-0

OR=0

OR0
OR1
OR2
OR3
OR4
OR5
OR6
OR7

OR8
OR9
OR10
OR11
OR12
OR13
OR14
OR15

OR 15-0

/OR_EN

OR_LD

OR_DEC

OR_INC

PAN_D



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

N/C
N/C

3

9

10

6

6

1,5,6,7,
8,9,10,12,

3

3

3

3

6

LOOK-AHEAD
CARRY

13,15,16
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Title

Size Document Number Rev

Date: Sheet of

IDB11

IDB9

IDB13

IDB1
ALU0

IDB8

ALU6 IDB6

IDB4ALU4

IDB7

IDB2

IDB5

IDB3ALU3

IDB12

ALU2

IDB15

ALU5

ALU1

IDB14

ALU7

IDB10

IDB0

ALU4
ALU5
ALU6
ALU7

ALU0
ALU1
ALU2
ALU3

AC0

OR0

AC1
AC2
AC3

OR1
OR2
OR3

AC4

OR4

AC5
AC6
AC7

OR5
OR6
OR7

ALU10

ALU8

ALU11

OR9
OR8

AC10

ALU9

ALU10

OR11

ALU11

AC11

OR10

AC9
AC8

ALU9
ALU8

ALU13

OR13

ALU12

AC13

OR14

ALU15

ALU14

OR15

OR12

ALU13

AC15

AC12 ALU15

AC14

ALU12

ALU14

U116
74F381

3
1

19
17

4
2

18
16

15

5
6
7

8
9
11
12

13
14

A0
A1
A2
A3

B0
B1
B2
B3

CN

S0
S1
S2

F0
F1
F2
F3

G
P

U117
74F381

3
1

19
17

4
2

18
16

15

5
6
7

8
9
11
12

13
14

A0
A1
A2
A3

B0
B1
B2
B3

CN

S0
S1
S2

F0
F1
F2
F3

G
P

U124
74F182

13
4
3
2
1

15
14
6
5

12
11
9

7
10

CN
P0
G0
P1
G1
P2
G2
P3
G3

CN+X
CN+Y
CN+Z

P
G

U109
74HCT541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U118
74HCT541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U89D
74HC08

12

13
11

U108
74F381

3
1

19
17

4
2

18
16

15

5
6
7

8
9
11
12

13
14

A0
A1
A2
A3

B0
B1
B2
B3

CN

S0
S1
S2

F0
F1
F2
F3

G
P

U115C
74HCT86

9

10
8

U106C
74HC00

9

10
8

U107
74F382

3
1

19
17

4
2

18
16

15

5
6
7

8
9
11
12

13
14

A0
A1
A2
A3

B0
B1
B2
B3

CN

S0
S1
S2

F0
F1
F2
F3

OVR
CN+4

U115D
74HCT86

12

13
11

AC 15-0

OR 15-0

IDB 15-0

ALU_OV

ALU_CY

CF

/ALU_EN

ALU_FS0

ALU_FS1

ALU_FS2

ALU_CY_EN



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

IX_LAMP_DR

1

4
3

12

5

7
6

8

15
16

11

2

10
9

13
14

CJ1

IX15
IX14
IX13
IX12
IX11
IX10
IX9
IX8

+5V

14

26
25
24
23
22
21

18
17

3

1,5,6,7,

IDB0

4

13,15,16

IDB1

IDB4

3

8,9,10,11,

IDB3
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Title

Size Document Number Rev

Date: Sheet of

IDB1

IDB4
IDB3

IDB0

IX7

IX2

IX1

IDB14

IDB11

IDB6

IX13
IX12

IX0

IDB14

IDB11

IDB8

IX14

IX5

IX3

IX15

IX1

IDB7

IX3

IX6
IX5

IDB6

IDB12

IDB5

IDB10

IDB12
IX11

IX7

IX0

IX8

IDB13

IDB15IDB15

IDB8

IX15

IX4

IX10

IX7

IDB2

IDB7

IDB2

IX10

IX8

IX2

IX5

IX11

IX3

IX12

IDB9

IX1

IX4

IDB13

IDB5

IX14

IX2

IX6

IX9
IDB10

IX6

IX13

IDB9 IX9

IX0

IX4

U136
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U141
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U154
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U152
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U135
74HC377

3
4
7
8

13
14
17
18

11
1

2
5
6
9
12
15
16
19

D1
D2
D3
D4
D5
D6
D7
D8

CLK
G

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

U140
74HC377

3
4
7
8

13
14
17
18

11
1

2
5
6
9
12
15
16
19

D1
D2
D3
D4
D5
D6
D7
D8

CLK
G

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

IX15

IX9
IX10

IX8

IX4

IX0

IX11

IX5
IX6

IX3

IX12

IX1
IX2

IX13

IX7

IX14

+5V
+5V
+5V
+5V
+5V

GND

IX 15-0

+5V

GND

/IX_EN

IDB 15-0

/IX_LD

PANEL_CLK



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

IY_LAMP_DR

1

4
3

12

5

7
6

8

15
16

11

2

10
9

13
14

CJ2

+5V

14

26
25
24
23
22
21

18
17

3

1,5,6,7,

IDB0

4

IDB1

IDB4

3

IDB3

8,9,10,11,
12,15,16

IY12

IY9

IY13

IY10

IY14

IY11

IY8

IY15
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Title

Size Document Number Rev

Date: Sheet of

IDB1

IDB4
IDB3

IDB0

IY7

IY2

IY1

IDB14

IDB11

IDB6

IY13
IY12

IY0

IDB14

IDB11

IDB8

IY14

IY5

IY3

IY15

IY1

IDB7

IY3

IY6
IY5

IDB6

IDB12

IDB5

IDB10

IDB12
IY11

IY7

IY0

IY8

IDB13

IDB15IDB15

IDB8

IY15

IY4

IY10

IY7

IDB2

IDB7

IDB2

IY10

IY8

IY2

IY5

IY11

IY3

IY12

IDB9

IY1

IY4

IDB13

IDB5

IY14

IY2

IY6

IY9
IDB10

IY6

IY13

IDB9 IY9

IY0

IY4

U146
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U151
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U155
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U153
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U145
74HC377

3
4
7
8

13
14
17
18

11
1

2
5
6
9
12
15
16
19

D1
D2
D3
D4
D5
D6
D7
D8

CLK
G

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

U150
74HC377

3
4
7
8

13
14
17
18

11
1

2
5
6
9
12
15
16
19

D1
D2
D3
D4
D5
D6
D7
D8

CLK
G

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

IY15

IY9
IY10

IY8

IY4

IY0

IY11

IY5
IY6

IY3

IY12

IY1
IY2

IY13

IY7

IY14

+5V
+5V
+5V
+5V
+5V

GND

IY 15-0

+5V

GND

/IY_EN

IDB 15-0

/IY_LD

PANEL_CLK



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

AR15 A15
AR14
AR13
AR12

A11
A10
A9
A8

A14
A13
A12

AR8
AR9
AR10
AR11

N/C

A0
A1

A6
A7

A4
A5

A2
A3

AR4
AR5

AR7
AR6

AR0
AR1
AR2
AR3

12

13

1

1

1

IX14

IX9

MUX15

IX6

IX1

MUX7

MUX15

8

IX15
IY15

SP15

IY14
SP14

MUX14

MUX13

MUX12

IX13

IX12

IY13

IY12

SP13

SP12

ZERO

IX11

IX10

IY11

IY10

SP11

SP10

MUX11

MUX10

IX8

IY9

IY8

SP9

SP8

MUX9

MUX8

SP7

SP6

IY7

IY6

IX7

MUX6

IX5

IX4

IY5

IY4

SP5

SP4

ZERO

MUX5

MUX4

MUX3

MUX2

IX3

IX2

IY3

IY2

SP3

SP2

MUX1

MUX0
IX0

IY1

IY0

SP1

SP0

MUX14
MUX13
MUX12

MUX11
MUX10
MUX9
MUX8

MUX7
MUX6
MUX5
MUX4

MUX3
MUX2
MUX1
MUX0

INDEXED ADDRESS
MULTIPLEXER

INDEXED ADDRESS
CALCULATOR

16

15
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Title

Size Document Number Rev

Date: Sheet of

U132
74HC283

5
3

14
12

6
2

15
11

7

4
1
13
10

9

A1
A2
A3
A4

B1
B2
B3
B4

C0

S1
S2
S3
S4

C4

U137
74HC283

5
3

14
12

6
2

15
11

7

4
1
13
10

9

A1
A2
A3
A4

B1
B2
B3
B4

C0

S1
S2
S3
S4

C4

U142
74HC283

5
3

14
12

6
2

15
11

7

4
1
13
10

9

A1
A2
A3
A4

B1
B2
B3
B4

C0

S1
S2
S3
S4

C4

U147
74HC283

5
3

14
12

6
2

15
11

7

4
1
13
10

9

A1
A2
A3
A4

B1
B2
B3
B4

C0

S1
S2
S3
S4

C4

U26A
74HCT08

1

2
3

U133
74HC153

6
5
4
3

10
11
12
13

14
2
1

15

7

9

1C0
1C1
1C2
1C3

2C0
2C1
2C2
2C3

A
B
1G
2G

1Y

2Y

U138
74HC153

6
5
4
3

10
11
12
13

14
2
1

15

7

9

1C0
1C1
1C2
1C3

2C0
2C1
2C2
2C3

A
B
1G
2G

1Y

2Y

U134
74HC153

6
5
4
3

10
11
12
13

14
2
1

15

7

9

1C0
1C1
1C2
1C3

2C0
2C1
2C2
2C3

A
B
1G
2G

1Y

2Y

U139
74HC153

6
5
4
3

10
11
12
13

14
2
1

15

7

9

1C0
1C1
1C2
1C3

2C0
2C1
2C2
2C3

A
B
1G
2G

1Y

2Y

U148
74HC153

6
5
4
3

10
11
12
13

14
2
1

15

7

9

1C0
1C1
1C2
1C3

2C0
2C1
2C2
2C3

A
B
1G
2G

1Y

2Y

U144
74HC153

6
5
4
3

10
11
12
13

14
2
1

15

7

9

1C0
1C1
1C2
1C3

2C0
2C1
2C2
2C3

A
B
1G
2G

1Y

2Y

U149
74HC153

6
5
4
3

10
11
12
13

14
2
1

15

7

9

1C0
1C1
1C2
1C3

2C0
2C1
2C2
2C3

A
B
1G
2G

1Y

2Y

U143
74HC153

6
5
4
3

10
11
12
13

14
2
1

15

7

9

1C0
1C1
1C2
1C3

2C0
2C1
2C2
2C3

A
B
1G
2G

1Y

2Y

U19B
74HC08

4

5
6

I1

I0

IX 15-0

IY 15-0

SP 15-0

AR 15-0

A 15-0

EXEC_/BASE



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

IDB15
IDB14
IDB13
IDB12
IDB11
IDB10
IDB9
IDB8

IDB7
IDB6
IDB5
IDB4
IDB3
IDB2
IDB1
IDB0

BUS
DATA

4

4

4

3

3

3

3

3

3

17

17

17

17

4

N/C

7,16

4

4

AJ2

BJ1

4

12

2

8

11

16

1

15

6

9
10

7

14

5

13

3

17
18
19
20

15

18
17
16

2

7
8

CONTROL/

5
6

1
3

10
4

STATUS BUS

8,9,10,11,
1,5,6,7,

12,13,16

11
12

16

ADDRESS

A8

5

7

A15

A9

1

3

A10

19

13

A14

A0

A6

A2

2

20

A13

6

8

9

17

BUS

10

15
14A12

A11

A4
A3

AJ1

A7

A1

A5

EXTERNAL

18

4

14
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Title

Size Document Number Rev

Date: Sheet of

+5V

+5V

U7
74HCT245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G
DIR

B1
B2
B3
B4
B5
B6
B7
B8

U10
74HCT245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G
DIR

B1
B2
B3
B4
B5
B6
B7
B8

U8D
74HC08

12

13
11

U13B
74HC240

11
13
15
17

19

9
7
5
3

A1
A2
A3
A4

G

Y1
Y2
Y3
Y4U8C

74HC08
9

10
8

U15B
74HCT04

3 4

U14D
74HC32

12

13
11

U14C
74HC32

9

10
8

U14B
74HC32

4

5
6

U14A
74HC32

1

2
3

U8B
74HC08

4

5
6

U9D
74HC02

11

12
13

U11A
74HC74

2

3

5

6

4
1

D

CLK

Q

Q

P
R

C
L

U15F
74HCT04

1312

U15A
74HCT04

1 2

U13A
74HC240

2
4
6
8

1

18
16
14
12

A1
A2
A3
A4

G

Y1
Y2
Y3
Y4

U1
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U4
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

D15
D14
D13
D12
D11
D10
D9
D8

D7
D6
D5
D4
D3
D2
D1
D0

AR_CLK

BUS_CLK

/BUS_CLR

INT_ACK

HI_Z

CLEAR
/INT_ACK

/CLOCK

/HALT

/READ
/MEM_REQ
/IO_REQ

/WRITE

WRITE

READ

MEM_REQ

I/O_REQ

/RUN

/HALT

PAN_H

PAN_G

PAN_B

PAN_F

MEMORY

I/O

GND
GND

GND

GND

GND
GND

GND

GND

GND

IDB 15-0

GND

A8

A0

A10

A12

A5

A 15-0

A13

A1

GND

A15

A2

A7

A3

GND

A6

A11

GND

A14

A9

A4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

STATUS/FLAGS_LAMP_DR

+5V+5V

GND

OFF BOARD ON BOARD

N/C
N/C
N/C
N/C

2

2

3

3

3

3

3

4

5

5

9

9

6

6

N/C
N/C
N/C

N/C

EJ4

1
2

6

8

5

7

4
3

10
9

11
12

13
14
15
16

IDB15

ADDRESS REGISTER AR_LAMP_DR

1,5,6,7,
8,9,10,11,

AJ4

1
2

6

8

5

7

4
3

10
9

11
12
13
14
15
16

17

3

AR15
AR14
AR13
AR12

AR8
AR9
AR10
AR11

AR14

AR12
AR13

AR15

AR8

AR11
AR10
AR9

AR4
AR5

AR7
AR6

AR2

AR0
AR1

AR3

AR6
AR7

AR5
AR4
AR3

AR1
AR0

AR2

IDB14
IDB13
IDB12

IDB8
IDB9
IDB10
IDB11

IDB6
IDB7

IDB5
IDB4
IDB3

IDB1
IDB0

IDB2

15

12,13,15

4

Status and Flag Display IF, Power

14
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Title

Size Document Number Rev

Date: Sheet of

U131A
74HC139

2
3

1

4
5
6
7

A
B

G

Y0
Y1
Y2
Y3

U126
74HC541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

+ C2
10 uF

+ C7
10 uF

C8
0.1 uF

C232
0.1 uF

U110
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U3
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U6
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U2
74HC377

3
4
7
8

13
14
17
18

11
1

2
5
6
9
12
15
16
19

D1
D2
D3
D4
D5
D6
D7
D8

CLK
G

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

U5
74HC377

3
4
7
8

13
14
17
18

11
1

2
5
6
9
12
15
16
19

D1
D2
D3
D4
D5
D6
D7
D8

CLK
G

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

U8A
74HC08

1

2
3

U9A
74HC02

2

3
1

U119
74HC540

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

STATE_1

STATE_0

SR_EN

MEM_REQ

I/O_REQ

READ

WRITE

RUN

FETCH
INDIRECT
EXEC
INTERRUPT

SR_REQ
MEM_REQ
I/O_REQ
READ
WRITE
RUN
SKIPSKIP

IE

P

AC=0

OVF

CF

IE
P
Z
OVF
CF

AR14
AR13
AR12
AR11
AR10
AR9
AR8

AR7
AR6
AR5
AR4
AR3
AR2
AR1
AR0

IDB 15-0

AR_LD

PAN_C

/HALT

AR_CLK

AR15

AR 15-0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SOCKET ADAPTER

(RUN_SET)

(RUN_CLR)

4

4

CONTROLS
FRONT PANEL

4

4

CTRL I/F
CONTROL/
STATUS BUS

BJ4

BJ1

3

11

10

9

8

7

6

2

1

13

+5V:  3, 14, 25, 36
GND:  10, 21, 32, 43

U16 MOUNTED IN

15

5

(PC_LD)7

15

AR_LD)

(SR_EN)

(WRITE)

(PC_EN and

(I/O_REQ)

7

(READ)

7,16

(PC_INC)

15

(MEM_REQ)15

(OR_LD)10

9 (AC_LD)

N/C

N/C

N/C

N/C

N/C
N/C

5
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Title

Size Document Number Rev

Date: Sheet of

U24D
74HCT32

12

13
11

U24C
74HCT32

9

10
8

U15C
74HCT04

5 6

U33D
74HCT32

12

13
11

U33B
74HCT32

4

5
6

U25D
74HCT32

12

13
11

U26C
74HCT08

9

10
8

U33A
74HCT32

1

2
3

U25A
74HCT32

1

2
3

U24B
74HCT32

4

5
6

U24A
74HCT32

1

2
3

U33C
74HCT32

9

10
8

U32C
74HCT32

9

10
8

U32B
74HCT32

4

5
6

U32A
74HCT32

1

2
3

U32D
74HCT32

12

13
11

U26D
74HCT08

12

13
11

U25B
74HCT32

4

5
6

U25C
74HCT32

9

10
8

U16
EPM5064

33

31

13

12

11

9

44

42

41

40

30
29

28
27

23
22

8
7

6
5

20
19

39
38

37
1

18
17

16
15

34
35

26

4

D0

D1

D2

D3

D4

D5

D6

D7

D8

D9

Q0A
Q0B

Q1A
Q1B

Q2A
Q2B

Q3A
Q3B

Q4A
Q4B

Q5A
Q5B

Q6A
Q6B

Q7A
Q7B

Q8A
Q8B

Q9A
Q9B

CLOCK
CLEAR

Q2C

Q4C

ADDR_LD_SW

AC_LD_SW

MEM_RCL_SW

I/O_LD_SW

I/O_RCL_SW

RUN_SET_SW

RUN_CLR_SW

PAN_I

PAN_J

PANEL_CLK

/PANEL_CLR

/RAM_ROM /ROM_RAM

PAN_F

PAN_A

PAN_K

PAN_H

PAN_G

PAN_C

PAN_B

PAN_L

PAN_E

PAN_D

INSTR_STEP_SW

MEM_LD_SW



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C N/C

N/C N/C

N/C

N/C

N/C

N/C

N/C

N/C
N/C
N/C
N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

1.0 BASIC COMPLETED DESIGN02/14/03

2.0 03/17/03

2.1 03/11/05

U115 NOW 74HCT86; WAS 74HC86

U81 NOW 74HC08; WAS 74HCT08

CORRECTED ERROR IN CLOCK-EXTEND CIRCUIT;
U19-13 AND U22-13 DISCONNECTED FROM U22-6
AND CONNECTED TO U22-7

CORRECTED DESIGN/DRAWING ERRORS AFTER DEBUG

*FIRST PUBLISHED REVISION*

REV DATE CHANGES

(EXCEPT CLOCK-EXTEND CIRCUIT) AS DETAILED IN DEBUG LOG

NOTES:

ALL POLAR CAPACITORS TANTALUM, 25V 10%
ALL NON-POLAR CAPACITORS CERAMIC, 50V 10%

1:  ALL RESISTORS IN OHMS, 1/4W 5%

2:  ALL CAPACITORS IN MICROFARADS

3.0 06/23/05
ADDED INDEX REGISTERS IX AND IY (SHEETS 12 AND 13)
ADDED MULTIPLEXER AND ADDRESS CALCULATOR (SHEET 14)
ADDED MICROCODE ROM 8 FOR INDEX REGISTER FUNCTIONS

(SHEET 3)
CTRL SIGNAL AND DATA PATH CHANGES AS REQUIRED

UPGRADED CPU TO SUPPORT INDEXED ADDRESSING:

N/C

N/C

3:  MICROCODE ROMS U61, U62, U79, U80, U103, U104,
U120, U121, AND U157  70ns Tacc
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Title

Size Document Number Rev

Date: Sheet of

+5V

+5V

+5V

+5V

+5V

U11B
74HC74

12

11

9

8

10
13

D

CLK

Q

Q

P
R

C
L

U131B

74HC139

14
13

15

12
11
10
9

A
B

G

Y0
Y1
Y2
Y3

U129C
74HC125

9 8

10

U21C
74HC27

9
10
11

8 U28A
74HC109

2

4

3

6

7

5
1

J

CLK

K

Q

Q

P
R

C
L

U106B
74HC00

4

5
6

U30C
74HC00

9

10
8

U17A
74HCT14

1 2

U17B
74HCT14

3 4

U56D
74HC02

11

12
13

U72C
74HC32

9

10
8

U72B
74HC32

4

5
6

U73A
74HC4075

1
2
8

9

U73C
74HC4075

11
12
13

10

U90A
74HC02

2

3
1

U90B
74HC02

5

6
4

U106D
74HC00

12

13
11

U115A
74HCT86

1

2
3

U115B
74HCT86

4

5
6

U127D
74HC08

12

13
11

U129D
74HC125

12 11

13

U30A
74HC00

1

2
3

U15D
74HCT04

9 8

U15E
74HCT04

11 10

U114A
74HCT08

1

2
3

U63B
74HC08

4

5
6

U30D
74HC00

12

13
11

U35B
74HC74

12

11

9

8

10
13

D

CLK

Q

Q

P
R

C
L

U43D
74HC08

12

13
11

U64C
74HC32

9

10
8

U64B
74HC32

4

5
6

U9B
74HC02

5

6
4

U9C
74HC02

8

9
10


