
































































































































































































































































































































































































JFL,JCF,JZF 

JLL COLUMN RESTRICT 
F,C,Z F,C,Z 
= 0 = 1 

0 1 2 3 4 t: 6 7 -' 

0 INTO INT4 * 
YES2 YESO 

ADRE 
YESO YESO 

+ 1 +' 1 + A + D 

1 INTl INT5 N01 YES1 
YESO 

TEST! 
YESl COMP 

+ 2 + 1 + ' 3 

N02 N02 IN 
2 INT2 INT6 N02 YES2 IN 

+ 1 + 2 + ' 1 

3 INT3 INT7 N04 YES4 
N03 NC2 N03 IN 
+ 2 + 3 + 3 + 4 

4 ADD RAD NOP RSB * TEST3 SUB 
+ 4 

5 INT10 AD1 
RSB RSB SUB GET GET 
+ 2 + 1 + 1 + 2 + 1 

GET 

6 INT9 N03 
N03 YES3 N03 YES3 INT8 YES3 
+ 1 1 + 5 2 

7 INTll 
READ 

NOO YESO 
READ READ READ 

READ 
I 

+ 2 + 1 + 3 + 4 
-

* means not used 

JFZ,JCF,,JZF 

f,C,Z F,C,Z 
= 0 = 1 

8 9 A B 

CLEAR 
YES2 

NO YES 
+ 2 

* * N06 YES6 

IN 
INPUT * * + 2 

* 
IN 

* * + 3 

TEST4 * * * 

TEST4 YES3 GET GET 
+ 1 10 + 3 + 4 

rrESTR9 
* NOB YESB 

2 

TESTR9 
* N07 YES7 

1 

JRL COLUMN RESTRICT 

c D 

* * 

NEXT 
YES3 
·:·lSL 

* 
YES3 

17 

* 
YES3 

18 

YES3 YES3 
12 13 

YES3 YES3 
11 4 

YESB YES3 
+ 1 3 

YES7 
TESTR9 

+ 1 

E 

FETCH 

COMP 
+ 2 

YES3 
16 

YES3 
15 

YES3 
14 

YES3 
5 

YES3 
6 

YES3 
7 

F 

FETCH 
1 

COMP 
+ 1 

' 

COMP 1 

I 

* 

FETCH 

2 

I YES3 

I 9 

Ml\G!\J 

YES3 
9 

I 

I 

I-' 
0) 
I-' 



MNEMONIC 

INTO 

INT4 

* 
YES2+1 

YES0+1 

ADRE 

YESO+A 

YESO+B 

CLEAR 

YES2+2 

NO 

YES 

* 
* 

FETCH 

FETCH1 

INT1 

INTS 

NOl 

YES1 

YES0+2 

TESTl 

. YES1+1 

COMP+3 

* 
* 

N06 

YES6 

NEXT 

YES319 

COMP+2 

COMP+1 

INT2 

INT6 

MICRO 
FUNCTIONS 

00110010 

00111101 

00010010 

01110010 . 

01101001 

00101010 

01111101 

01011001 

00111000 

01110000 

00010010 

00110111 

00010010 

00010010 

01101011 

01110010 

00110011 

00111100 

01001010 

00101000 

01010000 

00010010 

01101010 

01110011 

00010010 

00010010 

01101001 . 

00111011 

01101101 

00010010 

01110110 

01010011 

00111111 

00111011 

FLAG. 

CONDITION 

1100 

1100 

1100 

1110 

0000 

1100 

1100 

0000 

1100 

0100 

1100 

1100 

1100 

1100 

0000 

1110 

1100 

1100 

0000 

1100 

0001 

1100 

0000 

1100 

1100 

1100 

0000 

1100 

0000 

1100 

1100 

0000 

1100 

1100 

~t: 1\ND 
I/0 CONTROL 

011000 

011000 

011000 

011000 

011000 

010000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

001101 

011000 

011000 

011000 

011000 

001101 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

001011 

011000 

011000 

011000 

011000 

K BUS 

0000000 

0000000 

0000000 

1111111 

0000000 

0000100 

0000000 

1111111 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

1111111 

0000000 

0000000 

0000000 

1111111 

1111111 

0000000 

1111100 

1111111 

0000000 

0000000 

1111011 

0000000 

0000001 

0000000 

0000000 

1111111 

0000000 

0000000 

ADDRESS 

CO!~TROL 

1111110 

1111110 

1011111 

1000110 

1111110 

1111110 

1001000 

1001011 

1111011 

0100000 

0101110 

0101110 

1011111 

1011111 

1000000 

1111011 

1111101 

1111101 

1011011 

1001001 

1010001 

0111110 

0111101 

1111011 

1011111 

1011111 

1011011 

1000011 

1011001 

1010111 

1001000 

1000001 

1111100 

1111100 

182 

HEX. CODE 

32C6007E 

3DC6007E 

12C6005F 

72E63FC6 

6 9 0 6 0 0 7 E 

2AC4027E 

7 o ~ 6 o o 4 a 

5 9 0 6 3 F C B 

3aC6007B 

7 0 4 6 0 0 2 0 

1 2 C 6 0 0 2 E 

37C6002E 

12C6005F 

12C6005F 

6 B 0 6 0 0 4 0 

7 2 E 3 7 F F B 

33C60070 

3CC60070 

4 A 0 6 0 0 5 B 

2 8 C 6 3 F C 9 

50137FD1 

12C6003E 

6A063E3D 

73C63FFB 

12C6005F 

12C6005F 

69063008 

3BC60043 

60060009 

1 2 c 2 c 0 5 7 

7 6 c 6 o o 4 a 
53063FC1 

3FC6007C 

3BC6007C 



~EMmliC 

N02 

YES2 

N02+1 

N02+2 

IN+1 

IN 

INPur 

IN+2 

* 
* 
* 

YES317 . 

YES316 

COMP 

INT3 

INT7 

N04 

YES4 

N03+2 

N02+3 

N03+3 

IN+4 

* 
IN+3 

* 
* 
* 

YES318 

YES315 

ADO 

RAD 

NOP 

RSB 

* 

MICRO 
FL'NCTIOtJS 

01111111 

01111111 

01010110 

01001000 

01100111 

00010010 

00010010 

00010010 

00010010 

00010010 

00010010 

00110011 

01110110 

01100000 

00111110 

00111010 

00110010 

00110111 

01110110 

01101001 

01011111 

00111111 

00010010 

00100111 

00010010 

00010010 

00010010 

01100011 

01111111 

00010010 

01111111 

01110000 

00010010 

01110000 

FLJ\G 
CONDITION 

1100 

1100 

0000 

0000 

0000 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

0000 

1100 

1100 

1100 

1100 

1100 

0000 

0000 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

0100 

1100 

0100 

I'C ANn 
I/0 CO:"JTROL 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

101101 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

010000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

K BUS 

0000000 

0000000 

1111111 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

1111111 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

1111011 

1111111 

0000000 

0000000 

0001000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

1111111 

0000000 

0000000 

0000000 

ADDRESS 
CONTROL 

1001011 

1011100 

1001010 

1000111 

1000110 

1001000 

1001000 

1111100 

1011111 

1011111 

1011111 

1111100 

1000010 

1111110 

1011110 

1111001 

1001010 

1001010 

1001001 

1011011 

1111011 

0111100 

1011111 

1001000 

1011111 

1011111 

1011111 

1111110 

1111101 

1011111 

1011010 

1111010 

1011010 

1111010 

183 

HEX. CODE 

7FC6004B 

7FC6005C 

5 6 0 6 3 F C A 

4 8 0 6 0 0 4 7 

6 7 0 6 0 0 4 6 

1 2 c 6 0 0 4 8 

1 2 c 6 0 0 4 8 

1 2 C B 4 0 7 C 

12C3005F 

12C3005F 

12C3005F 

3 3 c 6 0 0 7 c 
7 6 C 6 3 F C 2 

6 0 0 6 0 0 7 E 

3EC6005E 

3 A C 6 0 0 7 9 

3 2 C 6 0 0 4 A 

3 7 C 6 0 0 4 A 

7 6 c 6 0 0 4 9 

6 9 0 6 3 0 0 B 

SF063FFB 

3FC6003C 

1 2 C 6 0 0 5 F 

2 7 c 4 0 4 4 8 

1 2 C 3 0 0 5 F 

12C3005F 

12C3005F 

63C6007E 

7FC6007D 

1 2 C 6 0 0 5 F 

7FC63FDA 

7 0 4 6 0 0 7 A 

1 2 C 6 0 0 5 A 

7 0 4 6 0 0 7 A 



MNEMONIC 

SUB 

* 
N03+4 

TEST3 

TEST4 

* 
* 
* 

YES312 

YES313 

YES314 

FETCH2 . 

INT10 

AD1 

RSB+2 

RSB+1 

SUB+1 

GET+2 

GET+1 

GET 

TEST4+1 

YES310 

GET+3 

GET+4 

YES311 

YES34 

YES35 

YES39 

INT9 

INT8 

YES3 

N03 

N03+1 

MICRO 
FUNCTIONS 

01100000 

00010010 

01110011 

00010010 

00101011 

00010010 

00010010 

00010010 

01011111 

01001111 

01001111 

01110000 

00110111 

01111111 

01111111 

01100000 

01111111 

00010010 

01100111 

00010010 

00110010 

01110000 

00100111 

00111111 

01110000 

01110000 

01110000 

01110000 

00111000 

00111001 

01111111 

01110110 

01010011 

FLAG. 

CONDITION 

0000 

1100 

1100 

1100 

1101 

1100 

1100 

1100 

0000 

1100 

1100 

0100 

1100 

1100 

1100 

0000 

1100 

1100 

0000 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

0000 

1-t:: AND 
I/0 CONTROL 

011000 

011000 

011000 

011000 

010000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

101101 

011000 

011000 

011000 

011000 

010000 

011000 

011000 

011000 

011000 . 

011000 

011000 

011000 

011000 

011000 

011000 

K BUS 

0000000 

0000000 

0000000 

0000000 

0100000 

0000000 

0000000 

0000000 

1111111 

1111111 

1111111 

0000000 

0000000 

1111111 

1111111 

0000000 

1111111 

0000000 

0000000 

0000000 

0000000 

0000000 

0001000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

1111111 

ADDRESS 
CONT~OL 

1111010 

1011111 

1111001 

0111001 

1111010 

1011111 

1011111 

1011111 

1000010 

1000001 

1111100 

0000111 

1111000 

1011010 

1011010 

1001101 

1011010 

1000101 

1001010 

1001000 

1001000 

1000011 

1000100 

0111111 

1111011 

1000001 

1111001 

1000110 

1111010 

1Q01111 

1001011 

1001010 

1111100 

184 

HEX. CODE 

6 0 0 6 0 0 7 A 

1 2 C 6 0 0 5 F 

7 3 c 6 0 0 7 9 

12C60039 

2 B D 4 1 0 7 A 

1 2 C 6 0 0 5 F 

1 2 C 6 0 0 5 F 

12C6005F 

5F063FC2 

4FC63FC1 

4FC63FFC 

7 0 4 6 0 0 0 7 

3 7 c 6 0 0 7 8 

7FC63FDA 

7 F C 6 3 F D A 

6 0 0 6 0 0 4 D 

7 F C 6 3 F D A 

1 2 C B 4 0 4 5 

6 7 0 6 0 0 4 A 

1 2 c 6 0 0 4 8 

32C60048 

7 0 c 6 0 0 4 3 

2 7 c 4 0 4 4 4 

3FC6003F 

7 0 C 6 0 0 7 B 

7 0 c 6 0 0 4 1 

7 0 c 6 0 0 7 9 

7 0 c 6 0 0 4 6 

3 8 C 6 0 0 7 A 

3 9 C 6 0 0 4 F 

7 F C 6 0 0 4 B 

7 6 C 6 0 0 4 A 

53063FFC 



~EMO'liC 

YES31 

N03+5 

YES32 

TESTR92 

* 
NOB 

YESB 

YES8+1 

YES33 

YES36 

MAGN 

INT11 

READ+2 

NOO 

YESO 

READ+1 

READ 

READ+3 

READ+4 

TESTR91 

* 
N07 

YES7 

YES7+1 

TESTR9 

YES37 

YES38 

MICPO 
FUNCTIONS 

01110000 

01010110 

01110000 

01110000 . 

00010010 

01010110 

01100000 

01010110 

01110000 

01100000 

01111111 

00110110 

00010010 

00010010 

01001010 

01100111 

00010010 

00100111 

00010010 

01110010 

00010010 

01011111 

01100000 

01011111 

01110110 

01110110 

01111111 

FLAG 
CONDITION 

1100 

0000 

1100 

0100 

1100 

0000 

0000 

0000 

1100 

0000 

1100 

1100 

1100 

1100 

0000 

0000 

1100 

1100 

1100 

1110 

1100 

0000 

. 0000 

0000 

1100 

1100 

1100 

!·t: AND 
I/0 CO~TROL 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

101101 

011000 

011000 

011000 

011000 

010000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

011000 

K BUS 

0000000 

1111111 

0000000 

0000000 

0000000 

1111111 

0000000 

1111111 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000000 

0000100 

0000000 

1111111 

0000000 

1111111 

0000000 

1111111 

0000000 

1111111 

0000000 

ADDRESS 

CO~TROL 

1001000 

1001100 

1000010 

0100001 

1011111 

1000000 

1000011 

1000000 

1111010 

1111000 

1111101 

1001010" 

1001001 

1001010 

1011011 

1001110 

1001010 

1001000 

0111000 

1111001 

1011111 

1000010 

1000011 

1000010 

1000111 

1000000 

1111010 

185 

HEX. CODE 

7 0 c 6 0 0 4 8 

56063FCC 

7 0 c 6 0 0 4 2 

7 0 4 6 0 0 2 1 

1 2 C 6 0 0 5 F 

5 6 0 6 3 F C 0 

6 0 0 6 0 0 4 3 . 

5 6 0 6 3 F C 0 

7 0 C 6 0 0 7 A 

6 0 0 6 c 0 7 8 

7FC6007D 

3 6 C 6 0 0 4 A 

1 2 C B 4 0 4 9 

1 2 C 6 0 0 4 A 

4 A 0 6 0 C 5 B 

6 7 0 6 0 0 4 E 

12C6004A 

2 7 c 4 0 2 4 8 

1 2 c 6 0 0 3 8 

7 2 E 6 3 F F 9 

1 2 C 6 0 0 5 F 

5 F 0 6 3 F C 2 

6 0 0 6 0 0 4 3 

5 F 0 6 3 F C 2 

7 6 c 6 0 0 4 7 

7 6 C 6 3 F C 0 

7 F C 6 0 0 7 A 



F-GROUP 

0 

2 

3 

4 

5 

6 

7 

NOTES: 

R·GROUP 

II 

Ill 

II 

Ill 

II 

Ill 

II 

Ill 

II 

Ill 

II 

Ill 

II 

Ill 

II 

Ill 

MICRO-FUNCTION 

An + (AC A K) + Cl -+ Rn. AC 

M + (AC A K) + Cl -+ AT 

Ah 1\ (IL 1\ Kd-+ RO ll v ((IH A KH) A ATH) -+ATH 
(AhA (IL A Kd) V (ATH v(IH A K~)) 4 Ah 

K v Rn 4 MAR 

K VM-+MAR 

Rn + K + Cl 4 Rn 

M+K+CI-+AT 

(AT v K)+ (AT A K) + CI-+AT 

(AC A K) -1 + Cl -+ Rn l 
(AC A K) -1. + Cl -+AT 

(I A K) -1 + Cl-+ AT 

Rn + (AC A K) + Cl -+ An 

M + (AC A K) + Cl-+ AT 

AT+ (I A K) + Cl-+ AT 

Cl v(Rn A AC A K) -+CO 

Cl v (M A AC A K) -+ CO 

Cl v (AT 1\ I A K)->CO 

Cl v (An A K)-+ CO 

Cl v (M A K) -+CO 

Cl v (AT " K) -+ CO 

.CI V (AC A K) -+CO 

Cl v (AC A K) -+ CO 

Cl v (I A K) -+ CO 

Cl v (An A AC 1\ K) -+CO 

Cl v (M 1\ AC A K) -+CO 

Cl v (AT A I A K) -+ CO 

(see Note 1) 

Rn A (AC " K) -+ An 

M" (AC "K) -+AT 

AT A (I A K)-+AT 

K A An-+ An 

K AM-+ AT 

K AAT-+AT 

Rn v (AC A K) -+ An 

M v (AC A K)-+ AT 

ATv(IAK)· .. AT 

Rn iii (AC A K) -+ An 

M i& (AC A K) -+AT 

AT iii (I A K) -+AT 

1. 2's complement arithmetic adds 111 ... 11 to perform subtraction of 000 ... 01. 

2. Rn includes T and AC as source and destination registers in R_-group 1 micro-functions. 

3. Standard arithmetic carry output values are generated in F-group 0, 1. 2 and 3 instructions. 

SYMBOL 

I,K,M 

cr. u 
CO, RO 

An · 
AC 
AT 

MAR 
L, H 

+ 

1\ 

v 
ii ... 

MEANING 

Data on the I, K, and M busses, respectively 
Data on the carry input and left input, respectively 
Data on the carry output and right output, respectively 
Contents of register n including T and AC (A-Group I) 
Contents of the accumulator 
Contents of AC or T, as specified 
Contents of the memory address register 
As subscripts, designate low and high order bit, respectively 
2's complement addition 
2's complement subtraction 
Logical AND 
Logical OR 
Exclusive-NOR 
Deposit into 

·rtto 
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K-BUS = 00 MICRO-FUNCTION MNEMONIC K-BUS = 11 MICRO-FUNCTION MNEMONIC 

Rn + Cl -+ Rn. AC ILR AC + Rn + Cl-+ Rn. AC ALR 

M + Cl-+ AT ACM M+AC+CI->AT AMA 

ATL->RO ATH->ATL LI->ATH SRA (See Appendix A) 

Rn-> MAR Rn + Cl-> Rn LMI 11-> MAR Rn - 1 + Cl -+ Rn DSM 

M-> MAR M + Cl-+ AT LMM 11-> MAR M-1+CI-+AT LDM 

AT+CI->AT CIA AT- 1 + Cl-+ AT DCA 

Cl- 1-> Rn See Note 1 CSR AC - 1 + Cl -+ Rn See Note 1 SDR 

Cl- 1-> AT See' Notes 1.4 CSA AC- 1 + Cl-+ AT See Notes 1,4 SDA 

(See CSA above) I- 1 + Cl-+ AT LDI 

Rn + Cl-+ Rn INA AC + Rn + Cl-+ Rn ADR 

(See ACM above) (See AMA above) 

AT+CI-+AT INA I+AT+CI-+AT AlA 

Cl-+ CO 0-+ Rn CLR Cl v (An 1\ AC) -+'co . Rn " AC-+ Rn ANR 

Cl-+ CO 0-+AT CLA Cl v (M 1\ AC) -+CO M 1\ AC-+ AT ANM 

(See CLA above) Cl v (AT 1\ I)-+ CO AT/\1-+AT ANI 

(See CLR above) Cl v Rn-+ CO Rn-+ Rn TZR 

(See CLA above) Cl v M-+ CO M-+ AT LTM 

(See CLA above) Cl vAT-+ CO AT-+ AT TZA 

Cl-+ CO Rn-+ Rn NOP Cl v AC-+ CO Rn v AC-+ Rn ORR 

Cl-+ CO M-+AT LMF Cl v AC-+ CO M v AC-+ AT ORM 

(See NOP above) Cl v 1-+ CO I vAT-+ AT ORI 

Cl-+ CO Rn-+ Rn CMR Cl v (Rn 1\ AC)-+ CO Rn m AC-+ Rn XNR 

· Cl-+ CO M-+ AT LCM Cl v (M '' AC) -+ CO M $ AC-+ AT XNM 

Cl-+ CO AT-+ AT CMA Cl v (AT/\ 1)-+CO 10AT-+AT XNI 

4. The more general operations, CSR and SDR, should be used in place of the CSA and SDA operations, respectively. 




