(HEXADECIMAL)

09
0C
09
08
0C
08
08

08
08
08
08
08
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ROM 4

PC_EN o|lo|lo|o|o

PC_LD olo|lo|lo|lo|o|lo|lo|lo|lo|lo|lo|o|o o|lo|o o|lo|lo|o
PC_INC o o|o o|lo|lo|o|o|o|o|o o|lo|lo|o|o|o|o|o
ALU_CY_EN o|lo|lo|o|lo|lo|lo|lo|o|o|lo|lo|o|o o|lo|lo|lo|lo|lo|lo|o
ALU_FSO o|lo|o|o|o|o|o|o|lo|o|o|o|o|o o|lo|o|o|o|o|lo|o
ALU_FS1 o|lo|o|o|o|lo|o|lo|o|lo|o|o|o|o o|lo|o|o|o|lo|o|o
ALU_FS2 o|lo|o|lo|o|lo|o|lo|o|lo|o|o|o|o olo|o|lo|o|lo|o|o

(HEXADECIMAL)

02
02
02
02
02
02
02

02
02
02
02
02

ALU_OV_EN

/FR_EN

1
1
1
1
1
1
1

1
1
1
1
1

FR_LD

ROM 3

CF_CLR

CF_CY

CF_AC15

CF_ACO

CF_SET

0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0

0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0
0/0]0|0]0]O
0/0]0|0]0]O
0/0]0|0]0]O

(HEXADECIMAL)

20
00
20
20
20
20
60

60

60

60

60
N

ROM 2

IE_CLR o|lo|lo|lo|o|o|o|lo|lo|]o|o|o|o|o o|lo|lo|~|o|o|Oo|O
|IE_SET o|lo|lo|lo|o|o|o|lo|lo|o|o|o|o|o o|lo|lo|lo|o|o|o|o
SKIP_CLR o|lo|lo|lo|o|o|o|o|lo|lo|o|+~|o|o o|lo|lo|lo|o|lo|o|o
SKIP_SET o|lo|o|o|lo|o|o|o|o|o|o|o|o|o o|lo|lo|o|lo|o|lo|o
RUN_CLR o|lo|lo|o|o|o|o|lo|o|o|o|o|o|o o|lo|lo|o|o|o|o|o
STATE_O o|lo|o|lo|o|o ~|-|~|+|O|]O|O

STATE_1 o olo|lo|o|o

(HEXADECIMAL)

02
04
08
01
10
01
20

01
00 |
00 |
o1 |
08 |
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JMPO UNCONDITIONAL

1
1

1
1
0
1
1

JMP1 RUN/IM

0
0

JMP2 SKIP/OR=0

0

1

0

ROM 1

JMP3 M/AC=0

0j0j0]0

1

1

JMP4 ID/P

0j0j0|0]|O0

1

JMP5 ID++/CF

1

JMP6 xx/QOVF

0

JMP7 xx/IE_INT

0j0j0j0|0]|O0
0j0j0|0]|O0
0j0j0]0
0jo0ojo0oj0j0|0]|oO
01010
0/0j0|0j0|0O|O

0ojojojojo0ojojojo
0ojojojojo0jo0oj0jo0

0jo0ojo0oj0j0|0]|O

0/0j0|0j0|0O|O

0j0j0]0

(HEXADECIMAL)

00
0B
04
80
06
80
08

80
00 |
00 |
o7 |
oD |

ROM 0

JAO () o o olo|lo|~|~|O|O o|lolo|o|lo|o|o|o
JA1 o o|o o olo|lo|~|o|o|o o|lo|lo|o|lo|o|o|o
JA2 o ~|o|l-|o|lo|o|o|o|+~|+~|O|O o|lo|lo|o|o|o|o|o
JA3 o|lr|o|o|o|o|l~|o|o|o|o|+~|oO|O o|lo|o|o|o|o|o|o
JA4 o|lo|o|o|o|o|lo|o|o|o|o|o|o|o o|lo|o|o|o|o|o|o
JA5 o|lo|o|o|o|o|o|o|lo|o|o|o|o|o o|lo|o|o|o|o|o|o
JAG o|lo|o|o|o|o|o|o|lo|o|jo|o|o|o o|lo|o|o|o|o|o|o
BASE/EXECUTE o|lo|lo|~|o|~|o|~|o|lo|o|o|o|o o|lo|lo|lo|lo|lo|o|o
PHYSICAL ROM
ADDRESS (BIT-PACKED | 2|5 (3|83 /18 8/5(8/3 3 8/2|28] |&a/8/&/3|8/Q
BASE AND STEP 8|8|8|8|8|8|8|8|8|8|8|8|8|8 8|8|8/8|/8|8|8|8
ADDRESSES)
STEP olr|lalo|dv|vw|io|rN|o|lo|<|O|[O|O olr|la|lo|t|w|o|~
ADDRESS S|lo|o|©o|oco|o|o|o|o|©|c|o|S| S N|lN|N|d|N|d|N |
BASE olo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lol|o olo|lo|lo|lo|lo|lo|o
ADDRESS o|o|o|o|o|©o|o|o|o|o|o|o|o|S o|o|o|o|o|o|o|S

* * I | *

z o

4
o %)
T

BASE
SEQUENCE

INDIRECT

08
0oC
08
08
09
0A
08
08
08
08

02
02
02
02
02
02
02
02
02
00

1
1
1
1
1
1
1
1
1

0/0]0|0]0]O
0/0]0|0]0]O
0/0]0|0]0]O
0/0]0|0]0]O
0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0
0/0j0|0j0|0O]O0O]O

20
20
EO
EO
EO
E1
EO
EO
EO
EO

01
01
00
00
00
00
00
00
00
01

1

0ojojojojo0ojojo0jo
0jo0ojo0ojo0j0j0|0]|O
0ojo0ojo0ojo0j0j0|0]oO
0ojo0ojo0ojo0j0j0j0]oO
0ojo0ojojojo0jo0oj0jo0
0jojojojo0ojojo0jo
0ojo0ojojojo0jojo0jo

0/0j0|0j0|0O|O
0/0;]0|0j0|0O|O
0jo0j0j0j0|0]|O

00
00
00
00
00
00
00
00
00
00

INTERRUPT
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(HEXADECIMAL)

ROM 8

(HEXADECIMAL)

INT_ACK

WRITE

READ

ROM 7

I0_REQ

MEM_REQ

(SPARE)

HI_Z

AR_LD

(HEXADECIMAL)
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SR_EN

/AC_EN

AC_LD

ROM 6

ROL

SHL

LSR

ASR

ROR

(HEXADECIMAL)

/OR_EN

OR_LD

OR_DEC

ROM 5

OR_INC

/SP_EN

/SP_LD

SP_DEC

SP_INC

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

STEP
ADDRESS

BASE
ADDRESS

BASE
SEQUENCE

FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO

0j0j0]|o0
0j0j0]|o0
0ojo0j0]|o0
0oj0j0]|o0
0jo0j0]|o0
0ojo0j0]|o0
0j0j0]|o0
0j0j0]|o0
0j0j0]|o0
0j0j0]|o0
0oj0j0]|o0
0j0j0]|0
0oj0j0]|o0
0j0j0]|o0
0j0j0]|0
00|00
0/0|0]0
00|00
0/0|0]0
0/0|0]0
00|00
00|00

Co
14
80
00
94
00
14
80
00
12
00
00
00
00
00
80
12
05
80
12
80
12

110

ojojojojo0j|o0
1
0o/0ojo0ojo0jo0j0|o0
ojojojojojofojo
1
0o/o0jo0ojo0jo0jo0|o0
ojojojojojofojo
110
ojo|jo0oj0|0|0O0|0O]|O
ojo|jo0oj0|0|j0|0O]|O
ojo|jo0j0|0|0O0|0O]|O
ojo|jo0j0|0|0O|0O]|O
ojojojo0jo0j0]|oO
110
0ojo0j0|0]|o0
0o/0ojo0jo0jo0j0|o0
110
0o/o0ojo0ojo0jo0ojo0|o0
110

1

01010

ojojojojojofojo

ojojo0ojo0|0|j0O0|0O]|O

01010
1
01010
1
01010
1
01010
1
01010

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
00
02
02

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

ojo|jo0j0|j0|0O|0O]|O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]O
0j0j0j0|0]O
ojojojojo0j|o
ojojojojo0j|o0
0j0|j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0|{0j0O|0O|0O]|O
0j0j0j0|0]O
0j0j0j0|0]O
ojojojojo0j|o0

31
31
31
31
33
31
33
30
39
30
35
31
31
31
71
21
71
31
21
71
21
31

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

01010
01010
01010
01010
01010
0/0j0]O0
0/0]0]O0
01010
01010
01010
01010
0/0j0]O0
01010
01010
0/0]0]O0
01010
0/0]0]O0
01010

1
1
1

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0000
0001

0002
0003
0004
0005
0006
0007
0008
0009
000A
0ooB
000C
000D
0020
0021

0022
0023
0024
0025
0026
0027

00
01

02
03
04
05
06
07
08
09
0A
0B
0oC
oD
20
21

22
23
24
25
26
27

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

FETCH
INDIRECT
SKIP
INTERRUPT
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D16/M MICROPROGRAM ROMs

ROM 4

ROM 3

ROM 2

ROM 1

ROM 0

(HEXADECIMAL)

08
08
08
08

08
08
08
08

08
08

08
08

08
08
60

08
08
70

08
08
40

08
08
50

08
08

Co

PC_EN

0
0
0

0
0

0
0

0
0

0
0

0
0

0

0
0

PC_LD

0
0
0
0

0
0
0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

PC_INC

0
0
0
0

0
0
0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

/ALU_EN

1
1
1
1

1
1
1
1

1
1

1
1

1
1

1
1

00|00

1
1

1
1

00|00

1
1

ALU_CY_EN

001000

1

1

ALU_FSO

1

0j0j0j0|0]O

0

0j0|j0j0|0]O

ALU_FS1

1

1

ALU_FS2

00|00
00|00
00|00
00|00

00|00
00|00
00|00
00|00

00|00
0/0|0]0

00|00
00|00

00|00
00|00

00|00
00|00

0/0|0]0
00|00

0

00|00
00|00

00|00
00|00

(HEXADECIMAL)

02

02

02

02

02

02

02

02

02

02

02

02

02

02

13

02

02

13

02

02

13

02

02

13

02

02

02

ALU_OV_EN

0
0
0
0

0
0
0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0
0

/FR_EN

1
1
1
1

1
1
1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1
1

FR_LD

0

0

0

0

CF_CLR

0

0

0

0

CF_CY

1

1

1

1

CF_AC15

CF_ACO

CF_SET

0j0|j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]O
0j0j0j0|0]O

0/0]|0

0j0j0j0|0]O
0j0|j0j0|0]O

0/0]|0

0j0j0j0|0]O
0j0j0j0|0]O

0j]0]|0

0j0j0j0|0]O
0j0j0j0|0]O

0j]0]|0

0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O

(HEXADECIMAL)

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

IE_CLR

IE_SET

SKIP_CLR

SKIP_SET

RUN_CLR

001000
001000
001000
001000

001000
001000
001000
001000

001000
001000

001000
001000

001000
001000
001000

001000
00|00} O0
00000

001000
001000
00|00} 0

001000
001000
001000

001000
001000
001000

/IR_LD

1
1
1
1

1
1
1
1

1
1

1
1

1
1
1

1
1
1

1
1
1

1
1
1

1
1
1

STATE_O

0
0
0
0

0
0
0
0

0
0

0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

STATE_1

(HEXADECIMAL)

02

80

02

80

80

80

02

80

02

80

02

80

02

80

02

80

JMPO

UNCONDITIONAL

1
1

0
1
1

1

1

1

0

1

0

1

0

1

0

1

JMP1

RUN/IM

1

1

1

1

1

1

JMP2

SKIP / OR=0

JMP3

M/ AC=0

JMP4

ID/P

JMP5

ID++/CF

JMP6

xx / OVF

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

JMP7

xx / IE_INT

0j0j0j0|0]O

0/0j0j0j0|0|O0
0/0j0j0j0|0|O0

1

0j0|j0j0|0]O

0/0j0j0j0|0|O0
0/0j0j0j0|0|O0

1

0/0j0j0j0|0|O0

1

0/0j0j0j0|0|O0

1

0j0j0j0|0]|O

0/0j0j0j0|0|O0

1

0j0|j0j0|0]O

0/0j0j0j0|0|O0

1

0j0|j0j0|0]O

0/0j0j0j0|0|O0

1

0/0|j0j0|0]O

0/0j0j0j0|0|O0

1

0j0|j0j0|0]O

0/0j0j0j0|0|O0

1

(HEXADECIMAL)

82

FF
FF
20

82

FF
FF
20

FF
20

FF
20

FF
FF
20

FF
FF
20

FF
FF
20

FF
FF
20

FF
FF
20

JAO

0

0

JA1

1

1

JA2

JA3

JA4

001000

001000

001000

001000

001000

001000

001000

001000

001000

JAS

1

1

1

1

1

1

1

1

1

JAG

001000

0

001000

0

0

0

0

0

0

0

0

BASE/EXECUTE

1
1
1

0

1

0

0

0

1

0

1
1

0

1

0

1
1

0

1
1

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

0080
0081

0082
00FF

0100
0101
0102
017F

0180
01FF

0200
027F

0280
0281

02FF

0300
0301

037F

0380

0381

03FF

0400

0401

047F

0480

0481

04FF

STEP
ADDRESS

00
01

02

7F

00
01

02

7F

00

7F

00

7F

00
01

7F

00
01

7F

00
01

7F

00
01

7F

00
01

BASE
ADDRESS

01

01

01

01

02

02

02

02

03
03

04
04

05

05

05

06
06
06

07

07

07

08
08
08

09

EXECUTE
SEQUENCE

LDA

LDS

STA

STS

ADD

ADC

SuB

SBC

AND
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D16/M MICROPROGRAM ROMs

ROM 8

ROM 7

ROM 6

ROM 5

(HEXADECIMAL)

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

(SPARE)

(SPAR

E
(SPARE

)
)
(SPARE)

00|00
00|00
00|00
00|00

00|00
00|00
00|00
00|00

00|00
00|00

00|00
00|00

00|00
00|00
00|00

00|00
00|00
00|00

00|00
00|00
00|00

00|00
00|00
00|00

00|00
00|00
00|00

/IY_EN

1
1
1
1

1
1
1
1

1
1

1
1

1
1
1

1
1
1

1
1
1

1
1
1

1
1
1

/NIY_LD

/IX_EN

/IX_LD

(HEXADECIMAL)

00

14
00
00

00

14
00
00

00

12

00

12

00

14
00

00

14
00

00

14
00

00

14
00

00

14
00

INT_ACK

WRITE

READ

0

0

I0_REQ

0

0

0

0

0

0

0

0

0

MEM_REQ

1

1

1

1

1

1

1

1

1

(SPARE)

HI_Z

AR_LD

0/0(0j0|0|0O|O0|O

0/0]|0

0o/0(0j0|0j0|O0|O
0/0(0j0|0|0O|O0|O

0/0(0j0|0|0O|O0|O

0/0]|0

0/0(0j0|0|0O|O0|O
0/0(0j0|0|0O|O0|O

0/0(0j0|0|0O|O0|O

0/0]|0

0ojojojojojofojo

0/0]|0

0/0(0j0|0|0O|O0|O

0/0]|0

0/0(0j0|0|0O|O0|O

0/0(0j0|0|0O|O0|O

0/0]|0

0o/0(0j0|0j0|O0|O

0/0(0j0|0|0O|O0|O

0/0]|0

0o/0(0j0|0j0|0O|O

0/0(0j0|0|0|O0|O

0/0]|0

0/0(0j0|0|0|O0|O

0/0(0j0|0|0O|O0|O

0/0]|0

0/0(0j0|0|0O|O0|O

(HEXADECIMAL)

02
06
06
02

02
02
02
02

02
00

02
02

02
02
06

02
02
06

02
02
06

02
02
06

02
02
06

SR_EN

0

0

0
0
0
0

0

0
0

0
0

0
0

0
0

0
0

0
0

/AC_EN

1

1

1
1
1
1

1

1
1

1
1

1
1

1
1

1
1

1
1

AC_LD

1
1

1

1

1

1

1

ROL

SHL

LSR

ASR

ROR

0j0|j0j0|0]O

001000
001000

0j0j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O

0jojojojo0j0fo0j|o0

0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0/0|j0j0|0]O

001000

0j0|j0j0|0]O
0j0j0j0|0]O

001000

0j0j0j0|0]O
0j0|j0j0|0]O

001000

0j0j0j0|0]O
0j0j0j0|0]O

001000

0j0j0j0|0]O
0j0j0j0|0]O0

001000

(HEXADECIMAL)

31

31

30
31

31

11

10
31

31

31

31

21

31

33
31

31

33
31

31

33
31

31

33
31

31

33
31

/OR_EN

1
1

1

1
1

1

1
1

1
1

1

1

1

1

1

1

1

1

1

1

OR_LD

OR_DEC

OR_INC

0j]0]|0
0j]0]|0

00|00

0/0]|0

0/0]|0
0j]0]0

00|00

0]0]|0

0]0]|0
0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

/SP_EN

1
1
1
1

1
1
1
1

1
1

1

00|00

1

1

1

1

1

1

1

1

1

1

/SP_LD

1

SP_DEC

0
0
0
0

0

0

0
0

0
0

0

0

0

0

0

0

0

0

0

0

SP_INC

0
0
0
0

0

0/0]|0
0/0]|0

0

0
0

0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

0080
0081

0082
00FF

0100
0101
0102
017F

0180
01FF

0200
027F

0280
0281

02FF

0300
0301

037F

0380

0381

03FF

0400

0401

047F

0480

0481

04FF

STEP
ADDRESS

00
01

02

7F

00
01

02

7F

00

7F

00

7F

00
01

7F

00
01

7F

00
01

7F

00
01

7F

00
01

BASE
ADDRESS

01

01

01

01

02

02

02

02

03
03

04
04

05

05

05

06
06
06

07

07

07

08
08
08

09

EXECUTE
SEQUENCE

LDA

LDS

STA

STS

ADD

ADC

SuB

SBC

AND




REF_3a

D16/M MICROPROGRAM ROMs

ROM 4

ROM 3

ROM 2

ROM 1

ROM 0

(HEXADECIMAL) mmm:mmm:mmmmm‘mwwww 8185 |8/8/8/8/3/8 (3883538
PC_EN o|lo|o o|lo|o olo|lo|lo|o olo|lo|lo|o o|lo|o olo|lo|lo|lo|o olo|lo|lo|lo|o
PC_LD o|lo|o o|lo|o olo|lo|o|o olo|lo|o|o o|lo|~ o|lo|lo|lo|+~|0O olo|lo|+~|oOo|O
PC_INC o|lo|o o|lo|o o|lo|lo|lo|o o|lo|lo|lo|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
/ALU_EN ~|~|O ~-|~|0 ||| ||| - |- ||| |||
ALU_CY_EN o|lo|o o|lo|o o|lo|lo|o|o o|lo|lo|o|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
ALU_FSO o|lo| o|lo|o o|lo|lo|o|o o|lo|lo|o|o o|o|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
ALU_FS1 o|lo|o o|lo|o o|lo|lo|lo|o o|lo|lo|lo|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
ALU_FS2 o|lo|+~ o|lo|r olo|o|o|o olo|o|o|o olo|o olo|o|lo|o|o olo|o|lo|o|o
(HEXADECIMAL) mmm‘ ‘mmm‘ ‘mmmmm‘ ‘mmmmm‘ ‘mmm mmmmmm‘ ‘m m‘m‘m‘m‘m‘
ALU_OV_EN o|lo|o o|lo|o olo|lo|o|o olo|lo|o|o o|lo|o olo|lo|lo|o|o olo|lo|lo|o|o
/FR_EN ||~ - |- |- ||| ||| ~- ||~ || ||| ||| ||
FR_LD o|lo|o o|lo|o o|lo|lo|lo|o o|lo|lo|lo|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
CF_CLR o|lo|o o|lo|o o|lo|lo|o|o o|lo|lo|o|o o|lo|o o|lo|o|o|o|o o|lo|lo|o|o|o
CF_CY o|lo|o o|lo|o olo|lo|o| o o|lo|lo|o| o o|lo|o o|lo|lo|o|o|o o|lo|lo|o|o|o
CF_AC15 o|lo|o o|lo|o olo|o|o|o olo|o|o|o o|lo|o o|lo|o|lo|o|o o|lo|o|lo|o|o
CF_ACO o|lo| o o|lo|o olo|o|o|o olo|o|o|o o|lo| o o|lo|o|lo|o|o o|lo|o|lo|o|o
CF_SET o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|o|o|o|o o|lo|o|o|o|o
(HEXADECIMAL) mmm‘ ‘mmm‘ ‘mmmmm‘ ‘mmmmm‘ ‘mmm mmmmmm‘ ‘Aon m‘m‘m‘m‘m‘
IE_CLR olo|o o|lo| o o|lo|lo|o|o o|lo|lo|o|o olo|o o|lo|lo|o|o|o o|lo|lo|o|o|o
|IE_SET o|lo|o olo|o o|lo|lo|o|o o|lo|lo|o|o o|lo|o o|lo|lo|o|o|o o|lo|lo|o|o|o
SKIP_CLR o|lo|o o|lo|o o|lo|lo|+~|O o|lo|lo|+~|O o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
SKIP_SET o|lo|o o|lo|o o|lo|lo|o| -~ o|lo|lo|o|~ o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
RUN_CLR o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|o|o|o|o o|lo|o|o|o|o
/IR_LD — || - —-| |- |- ||| |- ||| - ||~ || ||| ||| ||
STATE_O o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|o|o|o|o o|lo|o|o|o|o
oooscos [a]5]s] [s]s[s] [a[s[a[s[s] [s]3]s[s]e] [s]e[s] [o]e]e[s]s]e] [o[e]s][3]s]
JMPO UNCONDITIONAL|© |+~ | © o|+~|O o|lo|o|+ |+ o|lo|o|+ |+ o|+~|O o|lo|o|+~ |+~ |O o|lo|lo|r~ |+~ |O
JMP1 RUN/IM ~|o|o ~—|o|o o|lo|o|o|o o|lo|lo|o|o ~|o|o ~—|o|lo|lo|o|o ~—|o|lo|lo|o|o
JMP2 SKIP/OR=0 o|lo|o o|lo|o o|lo|+~|oO|O o|lo|+~|oO|O o|lo|o o|lo|lo|o|o|o o|lo|lo|o|o|o
JMP3 M/AC=0 o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|~|o|o|o o|lo|+~|o|o|o
JVP4 ID/P o|lo|o o|lo|o o|lo|o|o|o o|lo|lo|o|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
JMP5 ID++/CF o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|o|o|o|o o|lo|o|o|o|o
JMP6 xx/OVF o|lo| o o|lo|o olo|o|o|o olo|o|o|o o|lo| o o|lo|o|lo|o|o o|lo|o|lo|o|o
JMP7 xx/IE_INT o|lo|~ o|lo|~ olo|lo|o|o olo|lo|o|o o|lo|~ olo|lo|o|o|~ olo|lo|o|o|~
(HEXADECIMAL) me‘ ‘me‘ ‘w%mmm‘ ‘wwmmm‘ ‘me &mmwwm‘ ‘& m‘m‘w‘w‘m‘
JA1 -~ - o|lo|lo|o|o o|lo|lo|o|o - |- ~|lo|lo|~|+~|0O ~|lo|lo|~|+~|0O
JA3 ~|~|o ~|~|o o|lo|o|o|o o|lo|o|o|o ~|~|o o|lo|o|~|+~|O o|lo|o|~|~|oO
JA5 ~-|~]0O ~-|~|0O o|lo|o|o|o o|lo|o|o|o ~-|~]0O o|lo|o|+~ |+ |+ o|lo|o|+~|+~ |+
BASE/EXECUTE —|-]O —| -0 ~|~|—]Oo|© —|—-|—|]o|o -|~|© —|-|-|-|-]O |||~ |~]0O
PHYSICAL ROM

ADDRESS (BIT-PACKED | S | 5 | i S| ® i gla|8 8|3 B 2| R|D S5k || B 815|883 &
BASE AND STEP 318|3 3188 818|8|8|8 818|8|8|8 S|S|8 S|s|5|8|5|5 3188 88|38
ADDRESSES)

STEP O1F‘ ‘O1F‘ ‘01234 ‘01234 ‘O1F 01234F‘ ‘O 1‘234F
ADDRESS S|lo|~ S|lo|~ S|o|o|o|o So|lo|o|o|o S|lo|~ S|lo|o|o|o|~ S|lo|o|o|o|~
BASE <|<| < ‘B m| o ‘C [CRNCRNGNNG] ‘D alolalao ‘E W w ol | |w|w F‘ ‘O o|lo|lo|o|o
ADDRESS o|o|o o|o|o o|o|o|o| o o|o|o|o|o o|o|o o|o|o|o|o|o — |||+

< o N N o N N
5 S 2 2 - 9 =

EXECUTE
SEQUENCE




REF_3b

D16/M MICROPROGRAM ROMs

ROM 8

ROM 7

ROM 6

ROM 5

HEXADECIMAL olo|o o|lo|lo olo|lo|lo|o olo|lo|lo|o o|lo|o olo|lo|lo|o|o olo|lo|lo|o|o
( ) L[| L |LC|LC [T I R i T [ o R R T IL|LC|LC L|LC|L|LC|C|LC L|LC|LC|LC|C|LC
(SPARE) o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|o|o|o|o o|lo|o|o|o|o
(SPARE) o|lo|o o|o|o o|lo|o|o|o o|lo|o|o|o o|o|o o|lo|o|o|o|o o|lo|o|o|o|o
(SPARE) o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|o|o|o|o o|lo|o|o|o|o
(SPARE) o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|o|o|o|o o|lo|o|o|o|o
/IY_EN - - - - - - e e R R - - - e e R R R ==
/IY_LD - - - -~ - - -~ - - - e e e R R |||
/IX_EN -~ -~ R R R R R R -~ R R R R R R R R
/IX_LD - - - - -~ -] -] - - - e e R R R e e R R R R

ol |o o< |o t|lo|la|lo|lo t|lo|la|lo|lo ol |o olt|o|lo|lo|lo olt|o|lo|lo|o
(HEXADECIMAL) S|~ 0‘ ‘01 0‘ ‘1 S|+~ OO‘ ‘1 S|~ OO‘ ‘01 S S|~ OOOO‘ ‘0 1‘0‘0‘00
INT_ACK olo| o olo| o o|lo|lo|o|o o|lo|lo|o|o oo | o o|lo|lo|o|o|o o|lo|lo|o|o|o
WRITE o|lo|o o|lo|o olo|+~|oO|O o|lo|+~|oO|O o|lo|o olo|lo|lo|o|o ojlo|lo|o|o|o
READ o|l~|o o|l~|o ~|o|lo|o|o ~|o|lo|o|o o|l~|o o|~|o|o|o|o o|~|o|o|lo|o
I0_REQ o|lo|o o|lo|o o|lo|lo|o|o o|lo|lo|o|o o|lo|o o|lo|o|o|o|o o|lo|o|o|o|o
MEM_REQ o|l+~|o o|l+~|o -|lo|l+~|o|O -|lo|l+~|o|O o|l~|o0o o|l~|o|o|o|o o|l~|o|o|o|o
(SPARE) o|lo|o o|lo|o o|lo|o|o]|o o|o|o|o]|o o|lo|o o|lo|o|o|o|o o|lo|o|o|o|o
HI_Z o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|lo|o|o|o o|lo|lo|o|o|o
AR_LD o|lo| o o|lo|o olo|o|lo|o olo|o|lo|o o|lo| o o|lo|o|lo|o|o o|lo|o|lo|o|o
HEXADECIMAL Al © Al Q| © oo oo o Ao ala oo ala oo o
( ) o|o|o o|o|o o|oc|lo|o|o So|lo|lo|o|o S|lo|o S|lo|lo|lo|o|o S|lo|lo|lo|o|o
SR_EN o|lo|o o|lo|o o|lo|o|o|o o|lo|o|o|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
/AC_EN - |- - |- |- |- - |- -]~ -]
AC_LD o|lo| o|lo| o|lo|lo|o|o o|lo|lo|o|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
ROL o|lo|o o|lo|o o|lo|lo|o|o o|lo|lo|o|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
SHL o|lo|o o|lo|o o|lo|lo|o|o o|lo|lo|o|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
LSR o|lo|o o|lo|o o|lo|lo|o|o o|lo|lo|o|o o|lo|o o|lo|lo|lo|o|o o|lo|lo|lo|o|o
ASR o|lo|o o|lo|o o|lo|lo|o|o o|lo|lo|o|o o|lo|o olo|lo|lo|o|o olo|lo|lo|o|o
ROR o|lo|o o|lo|o olo|lo|o|o olo|lo|o|o o|lo|o olo|lo|lo|o|o olo|lo|lo|o|o

™ [} mlo|o mlw|lo | ™ o ™ o

(HEXADECIMAL) o ® m‘ ‘ms m‘ ‘sssmm‘ ‘sssmm‘ ‘mss msmmsm‘ ‘m S‘M‘S‘m ™
/OR_EN - - - - - - ~|-|lOo|+~ |+ ~|-|lOo|+~ |+ - |~ ||| |O|+ |-l |~]|+
OR_LD o|l~|o o|l~|o ~|lo|lo|lo|o ~-|lo|lo|lo|o o~ |+~ o|l~|o|lo|o|o o|l~|o|lo|o|o
OR_DEC o|lo|o o|lo|o olo|lo|o|o o|l~|o|lo|o o|lo|o olo|lo|lo|o|o olo|lo|lo|o|o
OR_INC o|lo|o o|lo|o o|l~|o|o|o o|lo|lo|o|o o|lo|o o|lo|lo|lo|o|o olo|lo|lo|o|o
/SP_EN S S S P S S (N QS S S (N U S S S S [ QU [ S S [ QU [
/SP_LD S S S N S S (R Qi S U (R S S S U [ U N S S [ U N
SP_DEC o|lo| o o|lo|o olo|lo|lo|o o|lo|lo|lo|o o|lo| o o|lo|o|lo|o|o o|lo|o|lo|o|o
SP_INC o|lo| o o|lo|o olo|lo|lo|o olo|lo|lo|o o|lo| o o|lo|o|lo|o|o o|lo|o|lo|o|o
PHYSICAL ROM

o TR o TR o Qo o Qo< o TR o Qo | olo|lo|lo|lo|lo
ADDRESS (BIT-PACKED | 3 | & | ~ ® | o | L Slo|lololo Q|| ®| ®| o SIS~ Do |®|D|D|w S|lo|a|a|ala
BASE AND STEP 0| oW 0|00 ©| 0| 0|0 |®© ©|©O|©|©|© NS~ NINININININ OO O O n|ln

©|o|o o|o|o o|o|o|o|o o|o|o|o|o o|lo|o o|lo|o|lo|o|o ©o|o|o|o|o|o
ADDRESSES)
STEP o~ |Ww o r—|w olr|a|m| olr|a|m| o~ | olr|a|®m|s|w olr|a|®m| s |Ww
ADDRESS S|o|N~ S|lo|~ S|lo|lo|o|o S|lo|lo|o|o S|lo|N~ S|lo|lo|o|o|~ S|lo|lo|o|o|~
BASE < | < | < m|m|m [CANCRNGRNORNG alajlajlala W | w|w LW | w|w|w|w o|lo|o|o|o|o
ADDRESS S|S|o o|o|o S|o|o|o|o o|o|o|o|o o|o|o S|oc|oc|oc|o|o |||~

< o N N o N N

o @] 2] @ = O =

@) < o S = )

EXECUTE
SEQUENCE




REF_4a

D16/M MICROPROGRAM ROMs

ROM 4

ROM 3

ROM 2

ROM 1

ROM 0

(HEXADECIMAL)

08
08
08
08

0A
08

08
08
08

0A
08
08

08
08
08
08

0A
08

08
08
08

0A
08
08

08
08
08
08

0A
08

PC_EN

0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0

0
0

0
0
0
0

PC_LD

0
0
0
0

0

0
0
0

0
0

0
0
0
0

0

0
0
0

0
0

0
0
0
0

0

PC_INC

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

/ALU_EN

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

ALU_CY_EN

ALU_FSO

ALU_FS1

ALU_FS2

00|00
00|00
00|00
00|00
00|00
0/0|0]0

00|00
00|00
00|00
00|00
00|00
00|00

00|00
00|00
00|00
00|00
00|00
00|00

00|00
00|00
00|00
00|00
0/0|0]0
00|00

00|00
00|00
00|00
00|00
00|00
00|00

(HEXADECIMAL)

02
02
02
02
02
02

02

02
02
02
02
02

02
02
02
02
02
02

02
02
02
02
02
02

02
02
02
02
02
02

ALU_OV_EN

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

/FR_EN

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

FR_LD

CF_CLR

CF_CY

CF_AC15

CF_ACO

CF_SET

0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O0
0j0|j0j0|0]O

0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

(HEXADECIMAL)

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

IE_CLR

IE_SET

SKIP_CLR

SKIP_SET

RUN_CLR

001000
001000
001000
001000
001000
001000

001000
001000
001000
001000
001000
001000

001000
001000
001000
001000
001000
001000

001000
001000
001000
001000
001000
001000

001000
001000
001000
001000
001000
001000

/IR_LD

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

STATE_O

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

STATE_1

(HEXADECIMAL)

02

00

10
01

01

80

02

00

10
01

01

80

02

00
20

01

01

80

02

00
20
01

01

80

02

00
40

01

01
80

JMPO

UNCONDITIONAL

1
1

0

1
1

0

1
1

0

1
1

0

1
1

JMP1

RUN/IM

1

1

1

1

JMP2

SKIP / OR=0

JMP3

M/ AC=0

00|00

00|00

JMP4

ID/P

1

1

0/0(0j0]0

0/0(0j0/0

JMP5

ID++/CF

1

1

0/j0(0j0|0]|0

JMP6

xx / OVF

0/0(0j0j0|0]O0

0/0(0j0j0|0]0

0

0/0(0j0j0|0]0

0

0/0(0j0j0|0]0

1

0/0(0j0j0|0]0

JMP7

xx / IE_INT

0j0|j0j0|0]O

0/0(0j0|0|0|0|O

0/0]|0

0j0(0j0j0|0]|O0
0j0(0j0j0|0]|O0

1

0j0|j0j0|0]O

0/0(0j0|0|0O|0O O

0j]0]|0

0/j0(0j0j0|0]|O0
0j0(0j0j0|0]|O0

1

0j0|j0j0|0]O

0/0(0j0|0|0|0 O

0

0j0(0j0j0|0]|O0
0j0(0j0j0|0]|O0

1

0j0j0j0|0]O

0/0(0j0|0|0O|0O O

0

0j0(0j0j0|0]|O0
0j0(0j0j0|0]|O0

1

0j0|j0j0|0]O

0/0(0j0|0|0|0 O

0

0j0(0j0j0|0]|O0
0/j0(0j0j0|0]|O0

1

(HEXADECIMAL)

82
80
84

FF

FF

20

82

80
84
FF

FF

20

82
80
84
FF

FF

20

82
80
84
FF

FF

20

82
80
84
FF

FF
20

JAO

0

0

0

0

0

0

0

0

0

0

JA1

1

0

1

0

1

0

1

0

1

0

JA2

1

1

1

1

1

JA3

JA4

00000

0/0(0j0]0

0/0(0j0]0

0/0(0j0]O0

0/0(0j0]0

JAS

1

1

1

1

1

JAG

001000

0/0(0j0j0|0]O0

00|00

0

001000

0/0(0j0j0|0]0

00|00

0

001000

0/0(0j0j0|0]0

00|00

0

001000

0/0(0j0j0|0]|0

00|00

0

001000

0/0(0j0j0|0]0

00|00

0

BASE/EXECUTE

1
1
1
1
1

0

1
1
1
1
1

0

1
1
1
1
1

0

1
1
1
1
1

0

1
1
1
1
1

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

0880
0881

0882

0883
0884

08FF

0900
0901

0902
0903
0904
097F

0980
0981

0982
0983
0984

09FF

0A00

0AO01

0A02

0A03

0A04

0A7F

0A80

0A81

0A82

0A83

0A84

OAFF

STEP
ADDRESS

00
01

02

03
04

7F

00

01

02

03
04

7F

00
01

02

03
04

7F

00
01

02

03
04

7F

00
01

02

03
04

7F

BASE
ADDRESS

11
11
11
11
11
11

12

12
12
12
12
12

13
13
13
13
13
13

14
14
14
14
14
14

15
15
15
15
15
15

EXECUTE
SEQUENCE

JPL

JMI

JOC

JNC

JOov




REF_4b

D16/M MICROPROGRAM ROMs

ROM 8

ROM 7

ROM 6

ROM 5

(HEXADECIMAL)

FO
FO
FO
FO
FO
FO

FO
FO
FO
FO
FO
FO

FO
FO
FO
FO
FO
FO

FO
FO
FO
FO
FO
FO

FO
FO
FO
FO
FO
FO

(SPARE)

(SPAR

E
(SPARE

)
)
(SPARE)

0j0j0]0
0j0j0]0
0j0j0]0
0j0j0]0
0j0j0]|0
0j0j0]0

0j0j0]|0
0j0j0]0
0j0j0]0
0j0j0]0
0j0j0]|0
0j0j0]0

0j0j0]0
0j0j0]0
0j0j0]|0
0j0j0]0
0j0j0]0
0j0j0]0

0j0j0]|0
0j0j0]0
0j0j0]|0
0j0j0]0
0j0j0]|0
0j0j0]0

0j0j0]0
0j0j0]0
0j0j0]0
0j0j0]|0
0j0j0]0
0j0j0]0

/IY_EN

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

/NIY_LD

/IX_EN

/IX_LD

(HEXADECIMAL)

00

14
00
00
00
00

00

14
00
00
00
00

00

14
00
00
00
00

00

14
00
00
00
00

00

14
00
00
00
00

INT_ACK

WRITE

READ

I0_REQ

0

0

0

0

0

MEM_REQ

1

1

1

1

1

(SPARE)

HI_Z

AR_LD

ojojojojojofoj|o

0100

ojojojojojofojo
0ojojo0jojo0ojofoj|o
ojojojojojofojo
ojojojojojofojo

0ojojojojojofojo

0100

ojojojojojofojo
0ojojojojojofojo
0ojojojojojofojo
ojojojojojofojo

ojojojojojofojo

0/0]|0

0ojojojojojofojo
0ojojojojojofojo
ojojojojojofojo
ojojojojojofojo

ojojojojojofojo

0/0]|0

ojojo0ojojojofoj|o
ojojojojojofojo
ojojojojojofojo

ojojojojojofojo

0ojojojojojofoj|o

0/0]|0

0ojojo0ojojojofojo
ojojojojojofojo
ojojojojojofojo

0ojojojojojofoj|o

(HEXADECIMAL)

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

SR_EN

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

/AC_EN

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

AC_LD

ROL

SHL

LSR

ASR

ROR

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0/0|j0j0|0]O

0j0|j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

(HEXADECIMAL)

31

33
31

31

30
31

31

33
31

30
31

31

31

33
31

31

30
31

31

33
31

30
31

31

31

33
31

31

30
31

/OR_EN

1

1
1

1

1

1

1
1

1

1
1

1

1

1

1
1

1

1
1

1

OR_LD

OR_DEC

OR_INC

0/0]|0

0]0]|0
0/0]|0

00|00

0/]0]|0

0/0]|0

0/0]|0

00|00

0/0]|0
0/0]|0

0/0]|0

0j0]0
0/0]|0

00|00

0j0]|0

0/0]|0

0/0]|0

00|00

0/0]|0
0/]0]|0

0/]0]|0

0/0]|0
0/0]|0

00|00

0j0]|0

/SP_EN

1

1
1
1
1

1

1
1
1
1

1

1
1
1
1

1

1
1
1
1

1

1
1
1
1

/SP_LD

SP_DEC

0

0
0
0
0

0

0
0
0
0

0

0
0
0
0

0

0
0
0

0

0
0
0

SP_INC

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

0880
0881

0882

0883
0884

08FF

0900
0901

0902
0903
0904
097F

0980
0981

0982
0983
0984

09FF

0A00

0AO01

0A02

0A03

0A04

0A7F

0A80

0A81

0A82

0A83

0A84

OAFF

STEP
ADDRESS

00
01

02

03
04

7F

00
01

02

03
04

7F

00
01

02

03
04

7F

00
01

02

03
04

7F

00
01

02

03
04

7F

BASE
ADDRESS

11
11
11
11
11
11

12
12
12
12
12
12

13
13
13
13
13
13

14
14
14
14
14
14

15
15
15
15
15
15

EXECUTE
SEQUENCE

JPL

JMI

JOC

JNC

JOov




REF_5a

D16/M MICROPROGRAM ROMs

ROM 4

ROM 3

ROM 2

ROM 1

ROM 0

(HEXADECIMAL)

08
08
08

0A
08
08

08
08
08
09

0A

08
08

08
08

08
08
08

08
08
08

EO

80

00
20

08

EO

08
00

PC_EN

0
0
0
0

0
0

0

0

0

0

0

PC_LD

0
0
0

0
0

0
0
0
0

0
0

0
0

0
0
0

0
0
0

0

0

PC_INC

0
0
0
0
0
0

0
0
0
0

0
0

0
0

0
0
0

0
0
0

0

0

/ALU_EN

1
1
1
1
1
1

1
1
1
1
1

1
1

1
1

1
1
1

1
1
1

1

1

ALU_CY_EN

001000

001000

001000

ALU_FSO

1

1

1

ALU_FS1

0/0j0j0j0|0|O0

0

ALU_FS2

00|00
00|00
00|00
00|00
00|00
00|00

0j0j0]0

0j0j0]0

0j0j0]0

0/0j0]O0
0/0j0]O0

0/0j0]O0
0/0j0]O0

00|00
00|00

00|00
00|00
00|00

00|00
00|00
00|00

1

0jojojoj0j0fo0j|o0

0

00|00

00|00

0jojo0ojo0j0j0f0j|o0

(HEXADECIMAL)

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

ALU_OV_EN

0
0
0
0
0
0

0
0
0
0
0

0
0

0
0

0
0
0

0
0
0

0
0

0
0

0
0

0
0

/FR_EN

1
1
1
1
1
1

1
1
1
1
1

1
1

1
1

1
1
1

1
1
1

1
1

1
1

1
1

1
1

FR_LD

CF_CLR

CF_CY

CF_AC15

CF_ACO

CF_SET

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O

0j0|j0j0|0]O
0j0j0j0|0]O0
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]O
0j0j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0j0j0|0]O

0j0|j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O

(HEXADECIMAL)

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

IE_CLR

IE_SET

SKIP_CLR

SKIP_SET

RUN_CLR

001000
001000
001000
001000
001000
00|00} O0

001000
001000
001000
001000
001000

001000
001000

001000
001000

001000
001000
001000

001000
001000
001000

001000
001000

001000
001000

001000
001000

001000
001000

/IR_LD

1
1
1
1
1
1

1
1
1
1
1

1
1

1
1

1
1
1

1
1
1

1
1

1
1

1
1

1
1

STATE_O

0
0
0
0
0
0

0
0
0
0
0

0
0

0
0

0
0
0

0
0
0

0
0

0
0

0
0

0
0

STATE_1

(HEXADECIMAL)

02

00
40

01

01

80

02

00
00
01

80

01

80

01

80

00
01

80

00
01

80

01

00

01

80

01

80

01

80

JMPO UNCONDITIONAL

1
1

0

1

1

1

1

1

1

1

1

1

JMP1 RUN/IM

1

JMP2 SKIP/OR=0

JMP3 M/AC=0

JMP4 ID/P

JMP5 ID++/CF

0/0(0j0|0]|O0

JMP6 xx/QOVF

1

0/0(0j0j0|0]0

0/0(0j0j0|0]|0

0/0(0j0j0|0]|0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

0/0(0j0j0|0]O0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

JMP7 xx/IE_INT

0j0j0j0|0]O

0/0(0j0|0|0O|0 O

0

0j0(0j0j0|0]|O0
0j0(0j0j0|0]|O0

1

0/0(0j0j0]|O0

ojojojojojofoj|o
ojojojojojofojo
0j0(0j0j0|0]|O0

1

0jo0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0/0(0j0|0|0O|0O O
0j0(0j0j0|0]|O0

1

0/0(0j0|0|0O|0 O
0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

(HEXADECIMAL)

82
80
84

FF
FF
20

82

80
80

FF
20

FF
20

FF
20

80

FF
20

80

FF
20

FF
20

FF
20

FF
20

FF
20

JAO

0

0

0

JA1

1

0

1

JA2

1

JA3

JA4

001000

0j0(0j00

0/0|j0j0|0

0y0f(0j00

00000

0j0(0j00

0j0f(0j00

0j0(0j0]0

0j0(0j0]0

0j0(0j0]0

JAS

1

1

1

1

1

1

1

1

1

1

JAG

001000

0/0(0j0j0|0]0

00|00

0

0/0(0j0]0

0o/0ojo0j0j0|0|0
0o/ojojojo0j0|o0

0

0

0

o/ojojojo0ojo0|o0

0

0o/ojojo0jo0|0|o0

0

0

0

0

0

BASE/EXECUTE

1
1
1
1
1

0

1
1
1
1

0

1

0

1

0

1
1

0

1
1

0

1

0

1

0

1

0

1

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

0B0O

0BO1

0B02

0B03

0B04

0B7F

0B80

0B81

0B82

0B83

OBFF

0C00

0C7F

0C80

O0CFF

0Doo

oDo1

0D7F

0D80

oD81

ODFF

OE00

OE7F

OE80

OEFF

OF00

OF7F

OF80

OFFF

STEP
ADDRESS

00
01

02

03
04

7F

00
01

02
03

7F

00

7F

00

7F

00
01

7F

00
01

7F

00

7F

00

7F

00

7F

00

7F

BASE
ADDRESS

16
16
16
16
16
16

17
17
17
17
17

18
18

19
19

1A
1A
1A

1B
1B
1B

1C
1C

1D
1D

1E
1E

1F
1F

EXECUTE
SEQUENCE

JNV

CSR

INP

ouT

INC

DEC

COM

NEG

SET

CLR




REF_5b

D16/M MICROPROGRAM ROMs

ROM 8

ROM 7

ROM 6

ROM 5

(HEXADECIMAL)

FO
FO
FO
FO
FO
FO

FO
FO
FO
FO
FO

FO
FO

FO
FO

FO
FO
FO

FO
FO
FO

FO
FO

FO
FO

FO
FO

FO
FO

(SPARE)

(SPAR

E
(SPARE

)
)
(SPARE)

0/0|0]0
00|00
00|00
00|00
00|00
00|00

00|00
0/0|0]0
00|00
00|00
00|00

00|00
00|00

00|00
0/0|0]0

00|00
00|00
00|00

00|00
00|00
00|00

00|00
00|00

00|00
00|00

00|00
00|00

00|00
00|00

/IY_EN

1
1
1
1
1
1

1
1
1
1
1

1
1

1
1

1
1
1

1
1
1

1
1

1
1

1
1

1
1

/NIY_LD

/IX_EN

/IX_LD

(HEXADECIMAL)

00

14
00
00
00
00

00

14
80

12
00

00

0C

00

0A

00
00
00

00
00
00

00
00

00
00

00
00

00
00

INT_ACK

WRITE

0

READ

0

I0_REQ

0

0

0

1

1

MEM_REQ

1

1

1

(SPARE)

HI_Z

0/o0jo0j0j0|0|O0

AR_LD

ojojojojojofojo

0/0]|0

0ojojojojojofojo
0ojojojojojofojo
ojojojojojofojo
ojojojojojofojo

ojojojojojofojo

0/0]|0

0/0]|0

ojojo0ojo0|j0|j0O0|0O]|O

ojojojo0|j0|j0O0|0O]|O

00|00

ojojojojojofojo

00|00

ojo0j0jojojo0|0|O
0/0(o0oj0|0j0|O0|O
0o/0(o0oj0|0j0|0|O

0/0(o0oj0|0|0|O0|O
0/0jo0oj0|0|0|O0|O
0/0(o0j0|0|0|O0|O

ojojojojojofoj|o
0/0(o0j0|0|0|O0|O

0/0(o0j0|0|0|O0|O
0/0(o0oj0|0|0|O0|O

0/0(o0oj0|0j0|O0|O
0/0(o0j0|0|0|O0|O

0/0(o0j0|0|0|O0|O
0/0(o0oj0|0|0|O0|O

(HEXADECIMAL)

02

02

02

02

02

02

02

02

02

02

02

02

06

02

00

00
02

06

00
02

06

02

06

02

06

02

06

02

06

SR_EN

0
0
0
0
0
0

0
0
0
0
0

0

0

0

0

0

0

0

0

/AC_EN

1
1
1
1
1
1

1
1
1
1
1

1

1

1

1

1

1

1

1

AC_LD

1

1

1

1

1

1

1

ROL

SHL

LSR

ASR

ROR

0j0j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O0
0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0/0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O

001000

0j0j0j0|0]O

0j0jo0oj0o|j0|0|0]O

0jojojojo0j0fo0j|o

0j0j0j0|0]O

001000

0jojo0ojo0j0j0f0j|o0

0j0j0j0|0]O

00000

0j0j0j0|0]O

00|00} O0

0j0j0j0|0]O

001000

0j0j0j0|0]O

00|00} 0

0j0j0j0|0]O

001000

(HEXADECIMAL)

31

33
31

30
31

31

71

33
21

31

30

31

31

31

31

33
39
30

33
35
30

33
31

33
31

31

31

31

31

/OR_EN

1

1

1
1

1

1
1

1
1

1
1

1

1

1
1

1
1

OR_LD

OR_DEC

OR_INC

0/0]|0

0/0]|0

00|00

0/0]|0
0/0]|0

0/0]|0

0/0]|0

00|00

0/0]|0
0/0]|0

0/0]|0
0/0]|0

00|00

00|00

0/0]|0

0/0]|0

0/0]|0
0/0]|0

0]0]|0
0/0]|0

/SP_EN

1

1
1
1
1

1

00|00

1
1

1
1

1
1

1

1

1

1

1
1

1
1

/SP_LD

1

SP_DEC

0

0
0
0
0

0
0
0

0
0

0

0

0

0

0
0

0
0

SP_INC

0
0
0
0
0
0

0
0
0
0

0
0

0
0

0
0
0

0
0
0

0
0

0
0

0
0

0
0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

0B0O

0BO1

0B02

0B03

0B04

0B7F

0B80

0B81

0B82

0B83

OBFF

0C00

0C7F

0C80

OCFF

0Doo

0oDoO1

0D7F

0D80

oD81

ODFF

OEO00

OE7F

OE80

OEFF

OF00

OF7F

OF80

OFFF

STEP
ADDRESS

00
01

02

03
04

7F

00
01

02
03

7F

00

7F

00

7F

00
01

7F

00
01

7F

00
7F

00
7F

00
7F

00
7F

BASE
ADDRESS

16
16
16
16
16
16

17
17
17
17
17

18
18

19
19

1A
1A
1A

1B
1B
1B

1C
1C

1D
1D

1E
1E

1F
1F

EXECUTE
SEQUENCE

JNV

CSR

INP

ouT

INC

DEC

COM

NEG

SET

CLR




REF_6a

D16/M MICROPROGRAM ROMs

ROM 4

ROM 3

ROM 2

ROM 1

ROM 0

(HEXADECIMAL)

08
08

08
08

08
08

08
08

08
08

08
08

08
08

08
08

08
08
08

08
08

08
08
08

08
08

PC_EN

0

0

0

0

0

0

0

0

0
0

0
0

0

PC_LD

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0
0

0
0

0
0
0

0
0

PC_INC

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0
0

0
0

0
0
0

0
0

/ALU_EN

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1
1

1
1

1
1
1

1
1

ALU_CY_EN

ALU_FSO

ALU_FS1

ALU_FS2

00|00
00|00

00|00
0/0|0]0

00|00
00|00

00|00
00|00

00|00
00|00

00|00
00|00

00|00
00|00

00|00
00|00

00|00
00|00
00|00

00|00
00|00

00|00
00|00
0/0|0]0

00|00
0/0|0]0

(HEXADECIMAL)

02

22

02

42

02

42

02

22

02

42

02

02

02

82

02

0A

02

02

02

02

02

02

02

00

02

06

ALU_OV_EN

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

0
0
0

0
0

0
0

0

/FR_EN

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1

1
1
1

1
1

1
1

1

FR_LD

0

1

CF_CLR

1

CF_CY

0/0]|0

0/0]|0

CF_AC15

1

00|00

0/0|0]0

1

00|00

CF_ACO

0

1

1

0

1

001000

CF_SET

0j0|j0j0|0]O

0

0j0|j0j0|0]O

0

0/0|j0j0|0]O

0

0j0j0j0|0]O

0

0j0|j0j0|0]O

0

0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O

1

0j0j0j0|0]O

0/0|0]0

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0j0j0|0]O

0jojojo0j0j0f0j|o0

0j0|j0j0|0]O

001000

(HEXADECIMAL)

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

A0

IE_CLR

IE_SET

SKIP_CLR

SKIP_SET

RUN_CLR

001000
00000

001000
001000

001000
001000

001000
00000

001000
001000

001000
001000

001000
001000

001000
001000

001000
001000
001000

001000
001000

001000
001000
001000

001000
001000

/IR_LD

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1
1

1
1

1
1
1

1
1

STATE_O

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0
0

0
0

0
0
0

0
0

STATE_1

(HEXADECIMAL)

01

80

01

80

01

80

01

80

01

80

01

80

01

80

01

80

00
01

80

01

80

00
01

80

01

80

JMPO UNCONDITIONAL

1

1

1

1

1

1

1

1

1

1

1

1

JMP1 RUN/IM

JMP2 SKIP/OR=0

JMP3 M/AC=0

JMP4 ID/P

JMP5 ID++/CF

JMP6 xx/QOVF

0/0ojo0ojo0j0|0|0

0/0(0j0j0|0]O0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

0/0(0j0j0|0]|0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

0/0(0j0j0|0]0

JMP7 xx/IE_INT

0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0/j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0/0(0j0|0|0O|0O O
0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

0/0(0j0|0|0O|0O O
0j0(0j0j0|0]|O0

1

0j0(0j0j0|0]|O0

1

(HEXADECIMAL)

FF
20

FF
20

FF
20

FF
20

FF
20

FF
20

FF
20

FF
20

80

FF
20

FF
20

80

FF
20

FF
20

JAO

JA1

JA2

JA3

JA4

0/0|j0j0|O0

0/0|j0|0|O0

00000

0/0(0j0]0

0/0(0j00

0/0(0j0]0

0/0(0j0]0

00000

0/0(0j0]0

0/0(0j0]0

00000

0j0(0j0]0

JAS

1

1

1

1

1

1

1

1

1

1

1

1

JAG

0

0

0

0

0

0

0

0

0/0(0j0j0|0]0

0

0

0/0(0j0j0|0]0

0

0

BASE/EXECUTE

1

0

1

0

0

0

1

0

1

0

1

0

1

0

1
1

0

1

0

1

0

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

1000
107F

1080
10FF

1100
117F

1180
11FF

1200
127F

1280
12FF

1300
137F

1380
13FF

1400
1401

147F

1480

14FF

1500
1501

157F

1580

15FF

STEP
ADDRESS

00
7F

00
7F

00
7F

00
7F

00
7F

00

7F

00

7F

00

7F

00
01

7F

00

7F

00
01

7F

00

7F

BASE
ADDRESS

20
20

21

21

22

22

23
23

24
24

25

25

26
26

27

27

28
28
28

29
29

2A
2A
2A

2B
2B

EXECUTE
SEQUENCE

SHL

LSR

ASR

ROL

ROR

LSW

SCF

CCF

PSA

POA

PSF

POF




REF_6b

D16/M MICROPROGRAM ROMs

ROM 8

ROM 7

ROM 6

ROM 5

(HEXADECIMAL)

FO
FO

FO
FO

FO
FO

FO
FO

FO
FO

FO
FO

FO
FO

FO
FO

FO
FO
FO

FO
FO

FO
FO
FO

FO
FO

(SPARE)

(SPAR

E
(SPARE

)
)
(SPARE)

00|00
00|00

00|00
00|00

00|00
00|00

0/0|0]0
00|00

00|00
00|00

00|00
00|00

00|00
00|00

00|00
00|00

00|00
00|00
00|00

00|00
00|00

00|00
00|00
00|00

00|00
0/0|0]0

/IY_EN

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1
1

1
1

1
1
1

1
1

/NIY_LD

/IX_EN

/IX_LD

(HEXADECIMAL)

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
80

12

80

14

00
80

12

80

14

INT_ACK

WRITE

READ

0

0

I0_REQ

0

0

0

0

MEM_REQ

1

1

1

1

(SPARE)

HI_Z

0/0jo0ojo0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0jo0j0j0|0|O0

AR_LD

0/0(o0oj0j0j0|O0|O
0/0(o0oj0|0|0|0|O

0/0(o0oj0|0j0|0|O
0/0(o0oj0|0j0|0|O

0ojo0jojo0j0j0|0|O
0/0(o0oj0j0|0|O0|O

0/0(o0oj0j|0j0|0|O
0/0jo0oj0|0j0|O0|O

0/0(o0oj0j|0j0|O0|O
0j0(o0oj0|0j0|O0|O

ojojojojojofojo
ojojojojojofojo

0ojojojojojofojo
ojojojojojofojo

ojojojojojofoj|o
ojojojojojofojo

0j0ojo0jo0j0j0f0j|o0

1

0/0]|0

1

0j0]|0

ojojojojojofojo

1

0100

1

0100

(HEXADECIMAL)

02

12

02

22

02

42

02

0A

02

82

02

07

02

02

02

02

02

02

00

02

06

02

02

02

02

02

SR_EN

0

0
0

0
0

0

0
0

0

0
0

0
0

0
0

0

0
0
0

0
0

/AC_EN

1

1
1

1
1

1

1
1

1

1
1

1
1

1
1

1

1
1
1

1
1

AC_LD

0

0

1

1

ROL

0

1

SHL

1

0/0]|0

LSR

1

00|00

ASR

0

1

001000

ROR

0j0j0j0|0]O

0/0]|0

0j0|j0j0|0]O

0

0j0j0j0|0]O

0

0j0|j0j0|0]O

00|00

0j0|j0j0|0]O

1

0j0|j0j0|0]O

001000

0j0j0j0|0]O

0j0|j0j0|0]O

0j0j0j0|0]O

0j0|j0j0|0]O

0j0j0j0|0]O

0j0j0j0|0]O

0jojojojo0j0f0j|o0

0j0j0j0|0]O

001000

0j0j0j0|0]O

0j0|j0j0|0]O

0j0j0j0|0]O

0j0|j0j0|0]O

0j0j0j0|0]O

(HEXADECIMAL)

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

71

21

31

21

B1

71

21

31

21

B1

/OR_EN

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1
1

1
1

1
1
1

1
1

OR_LD

OR_DEC

OR_INC

0/0]|0
0j0]|0

0/]0]|0
0j]0]|0

0j]0]|0
0/0]|0

0/0]|0
0/0]|0

0/0]|0
0/0]|0

0j]0]|0
0/0]|0

0/0]0
0j0]|0

0/0]|0
0/0]|0

0j]0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/]0]|0

/SP_EN

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1

00|00

1

00|00

1

1

00|00

1

0/0|0]0

1

/SP_LD

1

1

1

1

SP_DEC

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

0
0

0

SP_INC

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

0
0

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

1000
107F

1080
10FF

1100
117F

1180
11FF

1200
127F

1280
12FF

1300
137F

1380
13FF

1400
1401

147F

1480

14FF

1500
1501

157F

1580

15FF

STEP
ADDRESS

00
7F

00
7F

00
7F

00

7F

00

7F

00

7F

00

7F

00

7F

00
01

7F

00

7F

00
01

7F

00

7F

BASE
ADDRESS

20
20

21

21

22

22

23
23

24
24

25

25

26
26

27

27

28
28
28

29
29

2A
2A
2A

2B
2B

EXECUTE
SEQUENCE

SHL

LSR

ASR

ROL

ROR

LSW

SCF

CCF

PSA

POA

PSF

POF




REF_7a

D16/M MICROPROGRAM ROMs

ROM 4

ROM 3

ROM 2

ROM 1

ROM 0

(HEXADECIMAL)

08

08

08

0A

08
08
08
08
08

0A

08
08

08
08
08
08

08
08
08
08

08
08

08
08

08
08
08

PC_EN

0
0
0
0
0

0

0
0
0
0

0

0

0

0
0

0
0
0

PC_LD

0

0

0

0
0
0
0
0

0
0

0
0
0
0

0
0
0
0

0
0

0
0

0
0
0

PC_INC

0

0

0
0

0
0
0
0
0
0

0
0

0
0
0
0

0
0
0
0

0
0

0
0

0
0
0

/ALU_EN

1

1

1
1

1
1
1
1
1
1

1
1

1
1
1
1

1
1
1
1

1
1

1
1

1
1
1

ALU_CY_EN

ALU_FSO

ALU_FS1

ALU_FS2

0/0|0]0

00|00

00|00

00|00

0/0|0]0

0/0|0]0

0/0|0]0

00|00

00|00

0/0|0]0

00|00

00|00

00|00

00|00

00|00

00|00

00|00

00|00

00|00

00|00

00|00

00|00

0/0|0]0

00|00

00|00

00|00

00|00

(HEXADECIMAL)

02

02

02

02

02

06
02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

ALU_OV_EN

0

0

0
0

0

0
0
0
0

0
0

0
0
0
0

0
0
0
0

0
0

0
0

0
0
0

/FR_EN

1

1

1
1

1

1
1
1
1

1
1

1
1
1
1

1
1
1
1

1
1

1
1

1
1
1

FR_LD

1

CF_CLR

CF_CY

CF_AC15

CF_ACO

CF_SET

0j0|j0j0|0]O

0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O

001000

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

(HEXADECIMAL)

A2

Al

A0

A0

A0

A0

A0

A0

A0

A2

A0

A0

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

IE_CLR

0

1

0

IE_SET

1

1

SKIP_CLR

SKIP_SET

RUN_CLR

0/0]|0

0/0|0]0

001000
001000

001000
001000
001000
001000
001000

0/0]|0

001000
001000

001000
001000
001000
001000

001000
001000
001000
001000

001000
001000

001000
001000

001000
001000
001000

/IR_LD

1

1

1
1

1
1
1
1
1
1

1
1

1
1
1
1

1
1
1
1

1
1

1
1

1
1
1

STATE_O

0

0

0
0

0
0
0
0
0
0

0
0

0
0
0
0

0
0
0
0

0
0

0
0

0
0
0

STATE_1

(HEXADECIMAL)

01

01

88

00
00
00
00
00
01

01

80

02

80

02

80

80

80

00

80

JMPO UNCONDITIONAL

1

1

1

1

0
1
1

0
1
1

1

1

1

JMP1 RUN/IM

1

1

JMP2 SKIP/OR=0

JMP3 M/AC=0

JMP4 ID/P

JMP5 ID++/CF

JMP6 xx/QOVF

0/0(0j0j0|0]O0

0/0(0j0j0|0]0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

JMP7 xx/IE_INT

0j0(0j0j0|0]|O

0j0(0j0j0|0]|O0

0/j0(0j0j0|0]|O0

1

0/0(0j0j0|0]|0 |0
0/0(0j0|0|0O|0 O
0/0(0j0j0|0]|0O |0
0/0(0j0|0|0|0 O
0/0(0j0j0|0]|0 |0
0j0(0j0j0|0]|O0

0j0(0j0j0|0]|O0

1

0/0|j0j0|0]O

0/0j0j0j0|0|O0
0/0j0j0j0|0|O0

1

0j0|j0j0|0]O

0/0j0j0j0|0|O0
0/0j0j0j0|0|O0

1

0/0j0j0j0|0|0

1

0/0j0j0j0|0|O0

1

0/0(0j0j0j0]|0 |0

0/0j0j0j0|0|O0

1

(HEXADECIMAL)

00

00

FF
20

80
80
80
80
80
00

FF
20

82

FF
FF

20

82

FF
FF

20

FF

20

FF

20

80

FF
20

JAO

0

0

JA1

1

1

JA2

JA3

JA4

0j0(0j0]0

0j0(0j0]0

00|00} O0

001000

001000

001000

001000

JAS

1

1

1

1

1

1

1

JAG

0

0j0(0j0j0|0]|O0
0/0(0j0j0|0]0
0/0|j0j0|j0]0O|O
0/0j0j0j0|0|O0
0j0(0j0j0|0]|O

0

001000

0

001000

0

0

0

0/0j0j0j0|0|O0

0

BASE/EXECUTE

0/0(0j0|0|0O|0O|O

0/0(0j0|0|0|0O}O

0

1
1
1
1
1

0/0(0j0|0|0O|0O|O

1

0

1
1
1

0

1
1
1

0

0

0

1

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

1600

1680

1700
177F

1780
1781

1782
1783
1784
1785

1800
187F

1880
1881

1882
18FF

1900
1901
1902
197F

1980
19FF

1A00
1A7F

1A80
1A81

1AFF

STEP
ADDRESS

00

00

00

7F

00
01

02

03
04

05

00

7F

00
01

02

7F

00
01

02

7F

00

7F

00

7F

00
01

7F

BASE
ADDRESS

2C

2D

2E
2E

2F
2F
2F
2F
2F
2F

30
30

31

31

31

31

32

32

32

32

33
33

34
34

35

35

35

EXECUTE
SEQUENCE

ENI

DIl

RTN

RTI

NOP

LDX

LDY

STX

STY

INX




REF_7b

D16/M MICROPROGRAM ROMs

ROM 8

ROM 7

ROM 6

ROM 5

(HEXADECIMAL)

FO

FO

FO
FO

FO
FO
FO
FO
FO
FO

FO
FO

FO
70
70
FO

FO

DO

DO

FO

FO

BO

FO

EO

BO

FO

70

(SPARE)

(SPAR

E
(SPARE

)
)
(SPARE)

00|00

00|00

00|00
00|00

00|00
00|00
0/0|0]0
00|00
00|00
00|00

00|00
00|00

00|00
00|00
00|00
00|00

00|00
00|00
00|00
00|00

00|00
00|00

00|00

00|00
00|00
00|00

/IY_EN

1

1

1
1

1
1
1
1
1
1

1
1

1
1
1
1

1
1
1
1

1
1

1

001000

1
1
1

/NIY_LD

0
0

1

/IX_EN

/IX_LD

(HEXADECIMAL)

00

00

80

14

80

14
80

14
80

14

00

00

00

14
00
00

00

14
00
00

00

12

00

12

00
00
00

INT_ACK

WRITE

READ

0

0

I0_REQ

0

0

0

0

0

0

0

0

MEM_REQ

1

1

1

1

1

1

1

1

(SPARE)

HI_Z

0/0jo0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

AR_LD

ojojojojojofojo

ojojojojojofojo

1

0/0]|0

1

0100

1

0/0]|0

1

0/0]|0

ojojojojojofojo
ojojojojojofojo

0/0(0j0|0|0O|0O|O

0/0]|0

0o/0(0j0|0|0O|O0|O
0/0(0j0|0|0O|O0|O

0/0(0j0|0|0|O0|O

0/0]|0

0/0(0j0|0|0O|O0|O
0/0(0j0|0|0O|O0|O

0/0(0j0|0|0O|O0|O

0/0]|0

ojojojojojofojo

0/0]|0

0o/0(0j0|0|0|O0|O
0/0(0j0|0|0O|O0|O
0o/0(0j0|0|0|O0|O

(HEXADECIMAL)

02

02

02

02

02

02

02

06
02

02

02

02

02
02

02
02

02
02
02
02

02

02

02
02

02
02

02

SR_EN

0

0

0
0

0
0
0

0
0

0
0

0
0
0
0

0
0
0
0

0

0
0

0
0
0

/AC_EN

1

1

1
1

1
1
1

1
1

1
1

1
1
1
1

1
1
1
1

1

1
1

1
1
1

AC_LD

1

ROL

SHL

LSR

ASR

ROR

0j0|j0j0|0]O

0j0|j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

001000

0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0j0|0|0]O0
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O

0jojojo0ojo0j0fo0j|o

0j0|j0j0|0]O
0j0j0j0|0]O

0j0|j0j0|0]O
0j0j0j0|0]O
0j0j0j0|0]O

(HEXADECIMAL)

31

31

21

B1

21

B1

21

B1

21

B1

31

31

31

31

30
31

31

31

30
31

31

31

31

31

33
39

30

/OR_EN

1

1

1
1

1
1
1
1
1
1

1
1

1
1

1

1
1

1

1
1

1
1

OR_LD

OR_DEC

OR_INC

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0
0/0]|0

0/0]|0
0/0]|0

00|00

0/0]|0

0/0]|0
0/0]|0

00|00

0/0]|0

0/0]|0
0/0]|0

0/0]|0
0/0]|0

00|00

/SP_EN

1

1

00|00

1

00|00

1

00|00

1

00|00

1

1
1

1
1
1
1

1
1
1
1

1
1

1
1

1

/SP_LD

1

1

1

1

SP_DEC

0

0

0

0

0

0

0
0

0
0
0
0

0
0
0
0

0
0

0
0

SP_INC

0

0

0

0

0

0

0
0

0
0
0
0

0
0
0
0

0
0

0
0

0
0
0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

1600

1680

1700
177F

1780
1781

1782
1783
1784
1785

1800
187F

1880
1881

1882
18FF

1900
1901
1902
197F

1980
19FF

1A00
1A7F

1A80
1A81

1AFF

STEP
ADDRESS

00

00

00

7F

00
01

02

03
04

05

00

7F

00
01

02

7F

00
01

02

7F

00

7F

00

7F

00
01

7F

BASE
ADDRESS

2C

2D

2E
2E

2F
2F
2F
2F
2F
2F

30
30

31

31

31

31

32

32

32

32

33
33

34
34

35

35

35

EXECUTE
SEQUENCE

ENI

DIl

RTN

RTI

NOP

LDX

LDY

STX

STY

INX




REF_8a

D16/M MICROPROGRAM ROMs

ROM 4

ROM 3

ROM 2

ROM 1

ROM 0

(HEXADECIMAL)

08
08
08

08
08

08
08
08

08
08
08

08

08

08
08

08
08

08
08

08
08

08
08

08
08

PC_EN

0

0
0
0

0
0
0

0
0

0
0

0
0

0

0

0
0

0
0

PC_LD

0
0
0

0

0
0
0

0
0
0

0
0

0
0

0
0

0

0

0
0

0
0

PC_INC

0
0
0

0
0

0
0
0

0
0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

/ALU_EN

1
1
1

1
1

1
1
1

1
1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

ALU_CY_EN

ALU_FSO

ALU_FS1

ALU_FS2

00|00
00|00
00|00

0j0j0]|0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]|0

0j0j0]|0

0j0j0]0

0j0j0]|0

0j0j0]|0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

0j0j0]0

(HEXADECIMAL)

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

ALU_OV_EN

0
0
0

0

0

0
0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

/FR_EN

1
1
1

1
1

1
1
1

1
1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

FR_LD

CF_CLR

CF_CY

CF_AC15

CF_ACO

CF_SET

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]|O0
0j0j0j0j0]|o0

0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0

0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0
0j0j0j0|0]|O0

0j0j0j0|0]|O0
0j0j0j0|0]|O0

0j0j0j0|0]|o0
0j0j0j0|0]|O0

0j0j0j0|0]|O0
0j0j0j0|0]|O0

0j0j0j0|0]|O0
0j0j0j0|0]|O0

0j0j0j0|0]|O0
0j0j0j0|0]|O0

(HEXADECIMAL)

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

IE_CLR

IE_SET

SKIP_CLR

SKIP_SET

RUN_CLR

001000
001000
001000

0j0j0j0]O0
0j0j0|0]|O0

0j0j0|0]O0
0j0j0j0]O0
0j0j0|0]O0

0j0j0j0]|O0
0j0j0j0]|O0
0j0j0|0]|O0

0j0j0j0]O0

0j0j0j0]O0

0j0j0|0]O0
0j0j0|0]|O0

0j0j0|0]|0
0j0j0j0]|O0

0j0j0j0]|O0
0j0j0|0]|O0

0j0j0|0]O0
0j0j0|0]0

0j0j0|0]O0
0j0j0j0]|O0

0j0j0|0]|O0
0j0j0j0]|0

/IR_LD

1
1
1

1
1

1
1
1

1
1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

STATE_O

0
0
0

0
0

0
0
0

0
0
0

0

0

0
0

0
0

0
0

0
0

0
0

0
0

STATE_1

(HEXADECIMAL)

00

80

80

00

80

00

80

80

80

80

80

80

80

80

JMPO

UNCONDITIONAL

1

1

1

1

1

1

1

1

1

1

1

JMP1

RUN/IM

JMP2

SKIP / OR=0

JMP3

M/ AC=0

JMP4

ID/P

JMP5

ID++/CF

JMP6

xx / OVF

0jo0ojo0j0j0|0]|O

0jo0ojo0j0j0|0]|O

0jo0ojo0j0j0j0]|O

0jo0jo0j0j0|0]|O

0jo0ojo0j0j0|0]|O0

0jo0ojo0j0j0|0]|O

0jo0ojo0j0j0|0]|O

0jo0jo0j0j0|0]|O

0jo0jo0j0j0|0]|O

0jo0jo0j0j0|0]|O

0jo0ojo0j0j0|0]|O0

JMP7

xx / IE_INT

0j0j0j0|0j0O|0O]O

0jo0ojo0j0j0|0]|O

0jo0jo0j0j0|0]|O

0ojojojojojofojo

0jo0jo0j0j0|0]|O

0ojojojojojofojo

0jo0j0j0j0|0]|O

0jo0jo0j0j0|0]|O

0jo0ojo0oj0j0|0]|O0

0jo0jo0j0j0|0]|O

0jo0ojo0j0j0|0]|O

0jo0ojo0oj0j0j0]|O

0j0j0j0j0|0]|O

0j0j0j0j0|0O0]|O

(HEXADECIMAL)

80

FF
20

FF
20

80

FF
20

80

FF
20

FF
20

FF
20

FF
20

FF
20

FF
20

FF
20

FF
20

JAO

JA1

JA2

JA3

JA4

0j0j0|0]|O0

0j0j0j0]O0

0j0j0j0]O0

0j0j0j0]O0

0j0j0|0]|O0

0j0j0j0]O0

0j0j0j0]|O0

0j0j0|0]|O0

0j0j0|0]|O0

0j0j0|0]|O0

0j0j0|0]|O0

JAS

1

1

1

1

1

1

1

1

1

1

1

JAG

0jo0ojo0ojo0j0|0]|O0

0

0

0jo0jo0j0j0|0]|O

0

0jo0ojojo0j0|0]|oO

0

0

0

0

0

0

0

0

BASE/EXECUTE

1

0

0

1
1

0

1
1

0

0

0

0

0

0

0

1

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

1B00
1B01

1B7F

1B80
1BFF

1C00
1CO01

1C7F

1C80
1C81

1CFF

1D00
1D7F

1D80
1DFF

1E00
1E7F

1E80
1EFF

1F00
1F7F

1F80
1FFF

2000
207F

STEP
ADDRESS

00
01

7F

00

7F

00
01

7F

00
01

7F

00

7F

00

7F

00

7F

00

7F

00

7F

00

7F

00
7F

BASE
ADDRESS

36
36
36

37

37

38
38
38

39
39
39

3A
3A

3B
3B

3C
3C

3D
3D

3E
3E

3F
3F

40
40

EXECUTE
SEQUENCE

INY

INS

DEX

DEY

DES

MAX

MAY

MAS

MXA

MYA

MSA




REF_8b

D16/M MICROPROGRAM ROMs

ROM 8

ROM 7

ROM 6

ROM 5

(HEXADECIMAL)

EO

FO

DO

FO

FO

BO

FO

70

EO

FO

DO

FO

FO

FO

70

FO

DO

FO

FO

FO

BO

FO

EO

FO

FO

(SPARE)

(SPAR

E
(SPARE

)
)
(SPARE)

00|00
0|0f0]|O

0/0|0]0
00|00

00|00
00|00
0|0f0]|O

00|00
0|0f0]|O

00|00
00|00

00|00
00|00

0/0|0]0
00|00

00|00
00|00

00|00
00|00

00|00

00|00
00|00

/IY_EN

001000

1
1

1
1

1
1
1

001000

1
1

1
1

1
1

1
1

1
1

1
1

1

0|0j0]|0]O

1
1

/NIY_LD

1

0

1

0

0

1

/IX_EN

/IX_LD

(HEXADECIMAL)

00
00
00

00
00

00
00
00

00
00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

INT_ACK

WRITE

READ

I0_REQ

MEM_REQ

(SPARE)

HI_Z

AR_LD

ojojojojojofojo
ojojojojojofojo
0/0(0j0|0|0O|O0|O

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

0ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofoj|o

ojojojojojofojo

(HEXADECIMAL)

02
02
02

02
02

02
02
02

02
02
02

02
02

02
00

02
00

02
00

02
06

02
06

02
06

SR_EN

0
0
0

0
0

0
0
0

0
0
0

0
0

0

0

0

0

0

0

/AC_EN

1
1
1

1
1

1
1
1

1
1
1

1
1

1

1

1

1

1

1

AC_LD

1

1

1

ROL

SHL

LSR

ASR

ROR

0j0|j0j0|0]O
0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O
0j0j0j0|0]O

0j0j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O

0jojojojo0j0fo0j|o

0j0j0j0|0]O

0jojo0ojo0ojo0j0f0j|o0

0j0|j0j0|0]O

0jojojojo0j0fo0jo0

0j0|j0j0|0]O

001000

0j0|j0j0|0]O

001000

0j0j0j0|0]O

001000

(HEXADECIMAL)

33
39

30

31

B1

33
35
30

33
35
30

31

71

31

31

31

31

31

11

31

31

31

31

31

21

/OR_EN

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

OR_LD

OR_DEC

OR_INC

00|00

0/0]|0
0/0]|0

0/0|0]0

0/0|0]0

0/0]|0
0/0]|0

0j0]|0
0/0]|0

0j0]|0
0/0]|0

0/0]|0
0/]0]|0

0/0]|0
0/0]|0

0/0]|0
0/0]|0

0/0]|0

/SP_EN

1

1
1

1

1

1
1

1
1

1
1

1
1

1
1

1
1

1

00|00

/SP_LD

1

SP_DEC

0

0

0

0
0

0
0

0

0
0

0
0

0
0

SP_INC

0
0
0

0

1

0
0
0

0
0
0

0
0

0
0

0
0

0

0/0]|0

0
0

0
0

0
0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

1B00
1B01

1B7F

1B80
1BFF

1C00
1CO01

1C7F

1C80
1C81

1CFF

1D00
1D7F

1D80
1DFF

1E00
1E7F

1E80
1EFF

1F00
1F7F

1F80
1FFF

2000
207F

STEP
ADDRESS

00
01

7F

00

7F

00
01

7F

00
01

7F

00

7F

00

7F

00

7F

00

7F

00

7F

00

7F

00

7F

BASE
ADDRESS

36
36
36

37

37

38
38
38

39
39
39

3A
3A

3B
3B

3C
3C

3D
3D

3E
3E

3F

3F

40
40

EXECUTE
SEQUENCE

INY

INS

DEX

DEY

DES

MAX

MAY

MAS

MXA

MYA

MSA




REF_9a

D16/M MICROPROGRAM ROMs

ROM 4

ROM 3

ROM 2

ROM 1

ROM 0

(HEXADECIMAL)

08
08
08

08
08

08
08
08

08
08

00
70
08
70
08
70

08
70
08
70
08
70
08
70
08

PC_EN

0
0

0

0
0
0

0
0

0

0

0

0

0

PC_LD

0
0
0

0
0

0
0
0

0
0

0

0

0

0

0

0

0

PC_INC

0
0
0

0
0

0
0
0

0
0

0

0

0

0

0

0

0

/ALU_EN

1
1
1

1
1

1
1
1

1
1

00|00

1

00|00

1

00|00

1

0/0|0]0

1

00|00

1

00|00

1

00|00

1

00|00

ALU_CY_EN

1

1

1

1

1

1

1

1

ALU_FSO

ALU_FS1

ALU_FS2

00|00
00|00
00|00

0/0|0]0
00|00

00|00
00|00
00|00

0/0|0]0
0/0|0]0

0jojojojo0j0fo0j|o

00|00

0/0|0]0

00|00

00|00

00|00

00|00

00|00

(HEXADECIMAL)

02

02

02

02

02

02

02

02

02

02

22
02
22
02
22
02
22

02
22

02
22

02
22

02
22

ALU_OV_EN

0
0
0

0
0

0
0
0

0

/FR_EN

1
1
1

1
1

1
1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

FR_LD

CF_CLR

CF_CY

0|00

0|00

0|00

0|00

0|00

0|00

0|00

0|00

CF_AC15

1

1

1

1

1

1

1

1

CF_ACO

0

0

0

0

0

0

0

0

CF_SET

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]|O0
0j0jo0j0j0]|o0
0j0j0j0|0]|O0

0j0j0j0|0]|O0
0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0jo0j0|0]|o0

0j0j0j0|0]|O0

(HEXADECIMAL)

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

IE_CLR

IE_SET

SKIP_CLR

SKIP_SET

RUN_CLR

001000
001000
001000

001000
001000

0j0j0j0]|O0
0j0j0|0]O0
0j0j0|0]|O0

0j0j0j0]|O0
0j0j0|0]|0

0j0j0j0]|O0
0j0j0j0]|0
0j0j0|0]|0
0j0j0|0]O0
0j0j0]0]|O0
0j0j0|0]|O0

0j0j0|0]|O0
0j0j0|0]O0
0j0j0|0]|O0
0j0j0|0]|O0
0j0j0|0]0
0j0j0j0]|O0
0j0j0|0]|0
0j0j0j0]|O0
0j0j0j0]|0
0j0j0j0]|0

/IR_LD

1
1
1

1
1

1
1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

STATE_O

0
0
0

0
0

0
0
0

0
0

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

STATE_1

(HEXADECIMAL)

00

80

80

00

80

80

00
00
00
00
00
00
00
00
00
00
00
00
00
00
01

80

JMPO

UNCONDITIONAL

1

1

1

1

1

JMP1

RUN/IM

JMP2

SKIP / OR=0

JMP3

M/ AC=0

JMP4

ID/P

JMP5

ID++/CF

JMP6

xx / OVF

0/0j0j0j0|0|O0

0/0j0j0j0|0|O0

0o/0ojo0ojo0jo0|0|o0

0o/0ojo0ojo0jo0j0|o0

0/0|j0j0|j0|0O|O

JMP7

xx / IE_INT

0/0(0j0j0j0|0|O0

0/0j0j0j0|0|O0

1

0/0j0j0j0|0|O0

1

0ojojojojojofojo

o/ojojojojo0|o0

ojojojo0jo0ojo0|o0

0ojojojojojofojo

0ojojojojojofojo

ojojojojojofojo

0ojojo0ojojo0ojofojo

0ojojojojojofojo

0ojojojojojofojo

0ojojojojojofojo

0ojojojojojofojo

0ojojojojojofojo

0ojojojojojofojo

ojojojojojofojo

0ojojojojojofojo

0ojojojojojofojo

0ojojojojojofojo

ojojojojo0ojo0|o0

(HEXADECIMAL)

80

FF
20

FF
20

80

FF
20

FF
20

80
80
80
80
80
80
80
80
80
80
80
80
80
80

FF
20

JAO

JA1

JA2

JA3

JA4

001000

001000

0/0|j0j0|O0

0/0|j0j0|O0

0/0|j0j0|O0

JAS

1

1

1

1

1

JAG

0/0j0j0j0|0|O0

0

0

0o/o0ojojo0jo0j|0|o0

0

0

0o/ojojo0jo0j0|o0
0o/o0ojo0ojo0jo0j|0|o0
0o/ojojo0jo0ojo0|o0
0o/ojo0ojo0jo0j0|o0
0o/o0ojo0ojo0jo0j0|o0
0o/0ojo0j0j0|0|O0

0o/o0jo0jo0j0j|0|o0
0o/0ojo0ojo0j0j|0|0
0o/0ojo0ojo0jo0j0|o0
0o/o0ojo0ojo0jo0j0|o0
0o/o0jo0ojo0jo0j|0|o0
0ojojo0ojo0jo0j|0|o0
0o/o0ojo0ojo0j0j|0|o0
0o/o0ojo0ojo0jo0|0|o0

0

BASE/EXECUTE

1
1

0

0

1

0

0

1
1
1
1
1
1
1
1
1
1
1
1
1
1

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

2080

2081

20FF

2100
217F

2180
2181
21FF

2200
227F

2280
2281

2282

2283
2284
2285
2286
2287

2288
2289
228A
228B
228C
228D
228E
22FF

STEP
ADDRESS

00
01

7F

00

7F

00
01

7F

00

7F

00
01

02

03
04

05

06
07

08

09

0A
0B
0C
oD
OE
7F

BASE
ADDRESS

41

41

41

42

42

43
43
43

44
44

45

45

45

45

45

45

45

45

45

45

45

45

45

45

45

EXECUTE
SEQUENCE

PSX

POX

PSY

POY

BSW
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D16/M MICROPROGRAM ROMs

ROM 8

ROM 7

ROM 6

ROM 5

(HEXADECIMAL)

FO

FO

BO

FO

70

FO

FO

EO

FO

DO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

(SPARE)

(SPAR

E
(SPARE

)
)
(SPARE)

0j0j0]0

0j0j0]|0

0/0|0]0

0ojo0j0]|o0
0j0j0]0

0/0j0]O0
0/0j0]O0

0/0]0]O0
0j0j0]0

0/0j0]O0
0j0j0]|0
0j0j0]0
0j0j0]|0
0j0j0]|0
0j0j0]0
0j0j0]|0
0j0j0]|0
0j0j0]|0
0j0j0]0
0j0j0]0
0j0j0]0
0j0j0]|0
0j0j0]0
0j0j0]|0

/IY_EN

1

1

0j0j0|0]|O0

/NIY_LD

/IX_EN

/IX_LD

(HEXADECIMAL)

00
80

12

80

14

00
80

12

80

14

00
00
00
00
00
00
00
00
00
00
00

00
00
00
00

00

INT_ACK

WRITE

READ

0

0

I0_REQ

0

0

0

0

MEM_REQ

1

1

1

1

(SPARE)

HI_Z

0/0jo0ojo0jo0jo0|o0

0/0jo0jo0j0|0|0

0/0jo0ojo0j0j0|o0

0/0jo0jo0j0|0|O0

AR_LD

ojojojojojofojo

1

0/0]|0

1

0/0]|0

ojojojojojofojo

1

0/0]|0

1

0/0]|0

ojojojojojofojo
ojojojojojofojo
ojojojojojofojo
ojojojojojofojo
ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

(HEXADECIMAL)

02
02
02

02
02

02
02
02

02
02

12
06
12
06
12
06
12
06
12
06
12

06
12
06
12

06

SR_EN

0
0
0

0
0

0
0
0

0
0

/AC_EN

1
1
1

1
1

1
1
1

1
1

AC_LD

1

1

1

1

1

1

1

1

ROL

0

0

0

0

0

0

0

0

SHL

1

1

1

1

1

1

1

1

LSR

ASR

ROR

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O

0j0j0j0|0]|O0
0j0j0j0|0]|O0
0j0j0j0|0]|O0

0j0j0j0|0]|O0
0jo0jo0jo0j0]|o0

01010

0j0j0|0]O0

01010

0j0j0|0]|O0

01010

0j0j0j0]|O0

01010

0j0j0|0]|O0

01010

0j0j0j0]|O0

01010

0j0j0j0]|O0

01010

0j0j0|0]|O0

01010

0j0j0j0]|O0

(HEXADECIMAL)

71

21

31

21

B1

71

21

31

21

B1

33
31

31

31

31

31

31

31

31

31

31

31

31

31

31

/OR_EN

1
1
1

1
1

1
1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

OR_LD

OR_DEC

OR_INC

0/0]|0

0/0]|0

0j]0]|0

0]0]|0

0100

0|00

0/]0]|0
0/0]|0
0/]0]|0
0100
0]0]|0
0]0]|0
0|00
0|00
0|00
0|00
0|00
0|00
0|00
0|00

0|00

/SP_EN

1

00|00

1

0/0|0]0

1

1

00|00

1

00|00

1
1
1
1
1
1

/SP_LD

1

1

1

1

SP_DEC

0
0

0

0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

SP_INC

0
0

0

0
0
0

0

1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

2080

2081

20FF

2100
217F

2180
2181
21FF

2200
227F

2280
2281

2282

2283
2284
2285
2286
2287

2288
2289
228A
228B
228C
228D
228E
22FF

STEP
ADDRESS

00
01

7F

00

7F

00
01

7F

00

7F

00
01

02

03
04

05
06
07

08

09

0A
0B
0C
oD
OE

BASE
ADDRESS

41

41

41

42

42

43
43
43

44
44

45

45

45

45

45

45

45

45

45

45

45

45

45

45

45

EXECUTE
SEQUENCE

PSX

POX

PSY

POY

BSW




REF_10a

D16/M MICROPROGRAM ROMs

ROM 4

ROM 3

ROM 2

ROM 1

ROM 0

(HEXADECIMAL)

08
08
08
08
08
08
08
08

08
08
08
08
08
08
08

08

08
08
09
EO

08
08
08
08
0A

08

PC_EN

0
0
0
0

0

0
0
0
0
0
0
0
0

0
0

0

0
0

PC_LD

0
0
0
0

0

0
0
0
0
0
0
0
0

0
0
0

0
0
0
0

0

PC_INC

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0

0
0
0
0
0

0

/ALU_EN

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1

1
1
1
1
1

1

ALU_CY_EN

001000

ALU_FSO

1

ALU_FS1

ALU_FS2

0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0j0]O0

00|00
00|00
00|00
00|00
0/0|0]0
00|00
00|00

0/0|0]0

0/0|0]0
00|00
0/0|0]0

00|00
00|00
00|00
0/0|0]0
00|00

00|00

(HEXADECIMAL)

02
02
02
02
02
02
02
02

02
02
02
02
02
02
02

02

02
02
02
02
02
02
02
00
02

02

ALU_OV_EN

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0

0

/FR_EN

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

1

1

FR_LD

CF_CLR

CF_CY

CF_AC15

CF_ACO

CF_SET

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0jo0jo0j0|0]|o0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0jo0j0|0]|o0

0j0j0j0|0]|O0

0j0j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0j0|j0j0|0]O

0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O
0j0|j0j0|0]O

0ojojojojo0jo0fo0j|o

0j0|j0j0|0]O

0j0|j0j0|0]O

(HEXADECIMAL)

A0

A0

A0

A0

A0

A0

A0

A0

AO

AO

AO

AO

AO

A0

A0

A0

AO

AO

AO

AO

AO

A0

A0

A0

A0

BO

IE_CLR

IE_SET

SKIP_CLR

SKIP_SET

0/0|0]0

RUN_CLR

001000
001000
001000
001000
001000
001000
001000
001000

001000
001000
001000
001000
001000
001000
001000
001000

001000
001000
001000
001000
001000
001000
001000
001000
001000

1

/IR_LD

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

STATE_O

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0
0

STATE_1

(HEXADECIMAL)

00
00
00
00
00
00
01

80

00
00
00
00
00
00
01

80

00
00
00
00
00
00
00
00
01

01

JMPO

UNCONDITIONAL

1

1

1

1

JMP1

RUN/IM

JMP2

SKIP / OR=0

JMP3

M/ AC=0

JMP4

ID/P

JMP5

ID++/CF

JMP6

xx / OVF

o/ojojojojo0|o0

0j0(0j0j0|0]|O0

JMP7

xx / IE_INT

0ojojojojojofojo

0ojojojojojofojo

0ojojojojojofojo

0ojojojojojofojo

ojojojojojofojo

ojojojojojofojo

0jo0ojo0j0j0|0]|O

1

0/0(0j0j0j0]|0|0

0/j0(0j0j0j0|0|O0

0/j0(0j0j0j0|0|0

0/j0(0j0j0j0|0|0

0/0(0j0j0j0]|0|O0

0/j0(0j0j0j0|0 |0

0/0j0j0j0|0|O0

1

0/j0(0j0j0j0|0|0

0/j0(0j0j0j0|0|0

0/0(0j0j0j0]|0|O0

0/j0(0j0j0j0|0|0

0/0(0j0j0j0]|0|O0

0j0(0j0j0j0|0|0

0/j0(0j0j0j0|0|0

0/j0(0j0j0j0|0 |0

0/0j0j0j0|0|O0

0j0(0j0j0|0]|O0

(HEXADECIMAL)

80
80
80
80
80
80

FF
20

80
80
80
80
80
80

FF
20

80
80
80
80
80
80
80
80

00

00

JAO

JA1

JA2

JA3

JA4

0j0j0|0]O0

001000

JAS

1

1

JAG

0jo0jo0j0j0|0]|O0
0jo0ojo0j0j0|0]|O0
0jo0ojo0j0j0|0]|O
0jo0ojo0j0j0|0]|O0
0jo0ojo0j0j0|0]|O
0jo0ojo0oj0j0|0]|O0

0

0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0

0

0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0
0/0j0j0j0|0|O0

BASE/EXECUTE

1
1
1
1
1
1
1

0

1
1
1
1
1
1
1

0

1
1
1
1
1
1
1
1

0ojojojojo0jo0fojo

0/0(0j0|0|0O|0O O

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

2300
2301

2302

2303
2304
2305
2306

237F

2380

2381

2382

2383

2384

2385

2386

23FF

2400
2401

2402

2403
2404

2405

2406

2407

2408

7F80

STEP
ADDRESS

00
01

02

03
04

05
06

7F

00
01

02

03
04

05
06

7F

00
01

02

03
04

05
06
07

08

00

BASE
ADDRESS

46
46
46
46
46
46
46
46

47

47

47

47

47

47

47

47

48
48
48
48
48
48
48
48
48

FF

EXECUTE
SEQUENCE

BSL

BSR

BRK

HLT




REF_10b

D16/M MICROPROGRAM ROMs

ROM 8

ROM 7

ROM 6

ROM 5

(HEXADECIMAL)

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

FO

(SPARE)

(SPAR

E
(SPARE

)
)
(SPARE)

00|00
00|00
00|00
00|00
00|00
00|00
00|00
0j0j0]|0

0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0]0]O0
0/0]0]O0

0/0j0]O0
0/0j0]O0
0/0j0]O0
0/0]0]O0

0/0]0]O0
0/0]0]O0
0/0j0]O0
0/0j0]O0
0/0j0]O0

0/0j0]O0

/IY_EN

1
1
1
1
1
1
1
1

/NIY_LD

/IX_EN

/IX_LD

(HEXADECIMAL)

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

00
80

12
00

80

12
80

12
00

00

INT_ACK

WRITE

READ

0

0

0

I0_REQ

0

0

0

MEM_REQ

1

1

1

(SPARE)

HI_Z

0/0ojo0ojo0jo0j0|o0

0/0jo0jo0j0|0|O0

0/0jo0ojo0jo0j0|o0

AR_LD

0ojojojojojofojo
0ojojojojojofojo
0ojojojojojofojo
0ojojojojojofojo
0ojojo0ojojojofojo
0ojojo0ojojojofojo
0ojojojojojofojo
0ojojojojojofojo

ojojojojojofojo
ojojojojojofojo
0ojojojojojofojo
0ojojojojojofojo
0ojojojojojofojo
0ojojojojojofojo
ojojojojojofojo
0ojojojojojofojo

ojojojojojofojo

1

0100

0ojojojojojofojo

1

010|0

1

0100

0ojojojojojofojo

ojojojojojofojo

(HEXADECIMAL)

12
12
12
12
12
12
12
12

22

22

22

22

22

22

22

22

02
02
02
02
02
00
02
02
02

02

SR_EN

0
0
0
0
0
0
0
0

0
0
0
0

0

0
0
0

0

/AC_EN

1
1
1
1
1
1
1
1

1
1
1
1
1

1
1
1

1

AC_LD

ROL

0
0
0
0
0
0
0
0

SHL

1
1
1
1
1
1
1
1

0]0]|0
0]0]|0
0|00
0|00
0|00
0|00
0|00
0|00

LSR

1
1
1
1
1
1
1
1

ASR

0
0
0
0
0
0
0
0

ROR

01010
01010
01010
01010
01010
01010
01010
01010

0
0
0
0
0
0
0
0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0ojojojojo0jo0ojo0jo

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0j0j0|0]|O0

0j0|j0j0|0]O

(HEXADECIMAL)

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

71

21

31

73

25
71

21

31

30

31

/OR_EN

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1

1
1
1

1

OR_LD

OR_DEC

OR_INC

01010
01010
01010
01010
01010
01010
01010
01010

0/0]|0
0/0]|0
0/0]|0
0/0]|0
0/0]|0
0/0]|0
0/0]|0
0/0]|0

0/0]|0

0/0]|0

0/0]|0

0/0]|0

00|00

0/0]|0

/SP_EN

1
1
1
1
1
1
1
1

1

00|00

1

1

0/0|0]0

1
1

1

/SP_LD

1

1

SP_DEC

0

0

0

0
0
0
0
0
0
0
0

0
0

0
0
0

0

SP_INC

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0

0

0
0
0

0

PHYSICAL ROM
ADDRESS (BIT-PACKED
BASE AND STEP
ADDRESSES)

2300
2301

2302

2303
2304
2305
2306

237F

2380

2381

2382

2383

2384

2385

2386

23FF

2400
2401

2402

2403
2404

2405

2406
2407

2408

7F80

STEP
ADDRESS

00
01

02

03
04

05
06

7F

00
01

02
03
04
05

06

7F

00
01

02
03

04
05

06
07

08

00

BASE
ADDRESS

46
46
46
46
46
46
46
46

47
47
47
47
47
47
47
47

48
48
48
48
48
48
48
48
48

FF

EXECUTE
SEQUENCE

BSL

BSR

BRK

HLT




