


































































































































































































































































































































































































































































































































































































MNEMONIC

INTO
INT4

YES2+1
YESO+1
ADRE
YESO+A
YESO+B
CLEAR
YES2+2
NO

FETCH
FETCH1
INT1
INTS
NO1l
YES1
YESO+2
TEST1
. YES1+1
COMP+3

*

*

NOé
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

MC AND
I/0O CONTROL

011000
011000
011000
011000
011000
010000
011600
011000
011000
011000
011000
011000
011000
011000
011000
001101
011000
011600
011000
011000
00ll01
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
CONTROL

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
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MNEMONIC

NO2
YES2
NO2+1
NO2+2
IN+1
IN
INPUT
IN+2

YES317.
YES 316
coMp
INT3
INT7
NO4
YES4
NO3+2
NO2+3
NO3+3
IN+4

IN+3
“

*
ok
YES 318
YES315

MICRO
FUNCTIONS

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

FLAG
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
G100

¥C AND
I1/0 CONTROL

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
I1PTTYE
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
113111}
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
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MNEMONIC

SUB

NO3+4
TEST3
TEST4

*
*

*

YES312
YES313
YES314
FETCH2'
INT10
AD1
RSB+2
RSB+1
SUB+1
GET+2
GET+1
GET
TEST4+1
YES 310
GET+3
GET+4
YES311
YES 34
YES35
YES39
INT9
INTS8
YES3
NO3
NO3+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

MC 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
CONTROL

1111010
1011111
1111001
0111001
1111010
1011111
1011111
1011111
1000010
1000001
1ill100
0000111
1111000
1011010
1011010
1001101
1011010
1000101
1001010
1001000
1001000
1000011
1000100
0111111
1111011
1000001
1111001
1000110
1111010
1001111
1001011
1001010
1111100
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MNEMONIC

- YES31
NO3+5
YES32
TESTR92
*
NO8
YES8
YES8+1
YES33
YES 36
MAGN
INT11
READ+2
NOO
YESO
READ+1
READ
READ+3
READ+4
TESTRI1
*®
NO7
YES7
YES7+1
TESTR9
YES37
YES38

MICPO
FUNCTIONS

01110000
01010110
01110000

01110000 .

00010010
01010110
01100000
01010110
01110000
01100000
01111111
00110110
0001l0C10
00010010
01001010
01100111
00010010
00100111
00010010
01110010
00010010
01011111
01100000
01011111
01110110
01110110
01111111

FLAG
CONDITION

1100
0000
1100
01C0
1100
0000
0000
0000
1100
0000
1100
1100
1100
1100
0000
0000
1100
1100
1100
1110
1100
0000
0000
0000
1100
1100
1100

MC AND
I/0 CONTROL

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
0600000
0000000
0000000
0000100
0000000
1111111
0000000
1111111
0000000
1111111
0000000
1111111
0000000

ADDRESS
CONTROL

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
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F-GROUP R-GROUP MICRO-FUNCTION
1 Rp + (AC A K) + Cl > R,,, AC
0 I M+ (AC AK) +Cl > AT
n AT, A (I, A KL) > RO LI v [(I4 A Ky) A ATy) > ATy
[ATLA (ILA KD VATV (Iy A Ky)] > AT,
| K vV R, > MAR R,+ K+Cl >R,
1 1" K v M- MAR M+ K+Cl > AT
i (AT v K) + (AT AK) + Cl = AT
| (AC AK)-1+Cl—>R,
2 " (AC A K) —1.+ Cl > AT (see Note 1)
m - (1 AK)—=1+Cl—>AT
! R, + (AC AK)+Cl >R,
3 i M+ (AC A K) + Cl > AT
1l AT + (I AK)+Cl—>AT
1 Cl v(R, A AC AK)~>CO Rn A (AC AK) > R,
4 1 Cl V(M A AC AK)>CO M A (AC AK) = AT
n Clv (AT A I A K)=>CO AT A (I A K) > AT
1 Cl v (R, AK)=>CO K AR, >R,
5 n Cl V (M AK)—>CO KAM->AT
b i Cl v (AT A K) - CO K AAT > AT

Cl vV (AC AK) > CO

Ra Vv (AC A K) >R,

6 " ClV (AC AK)~>CO MV (AC A K) > AT
n Clv(l AK)—>CO AT v (I AK)-> AT
I Cl V(R AAC AK)>CO R, &(ACAK)~>R,
7 " ClV (MA AC AK)~>CO M & (AC AK) > AT
1 ' ClV (ATA I AK)=>CO AT ® (1 A K) > AT
NOTES:

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

I,LK,M Data on the |, K, and M busses, respectively
Cl, i Data on the carry input and left input, respectively
CO, RO Data on the carry output and right output, respectively
Rn- Contents of register n including T and AC (R-Group 1)
AC Contents of the accumulator
AT Contents of AC or T, as specified
MAR Contents of the memory address register
L, H As subscripts, designate low and high order bit, respectively
+ 2’s complement addition
— 2’s complement subtraction
A Logical AND
v Logical OR
@ Exclusive-NOR
= Deposit into
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K-BUS = 00 MICRO-FUNCTION MNEMONIC  K-BUS = 11 MICRO-FUNCTION MNEMONIC
R, + Cl = R, AC ILR AC + R, +Cl > R,,, AC ALR
M+ Cl = AT ACM M+ AC + Cl > AT AMA
AT = RO ATy > AT, LI=>ATH SRA (See Appendix A) —
R,»MAR R, +Cl- R, LM 11> MAR R, —1+Cl~ R, DSM
M->MAR M+Cl=>AT LMM 11> MAR M—1+Cl—>AT LDM
AT + Cl > AT CIA AT —1+Cl—> AT DCA
Cl—1->R, SeeNotel CSR AC—1+ClI=>R, See Note1l 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 ' LDl -
]
R, +Cl = R, INR AC + R, +Cl = R, ADR
{See ACM above) - (See AMA above) - !
AT + Cl > AT INA I+ AT + Cl > AT AIA
Cl=CO 0- R, CLR ClV (R, A AC)>CO . R,AAC-R, ANR
Cl-CO 0-AT CLA Clv (M A AC) > CO M A AC = AT ANM
(See CLA above) - CIV(ATAI>CO  ATAI->AT ANI |
(See CLR above) - Clv R, CO Rn > R TZR
(See CLA above) — CivM-CO M- AT LTM
" (See CLA above) - Clv AT~ CO AT - AT TZA '
Ci-»co Rn > Rn NOP Clv AC-CO Rn vV AC- R, ORR
Ci~>cCo M- AT LMF Clv AC-CO M Vv AC - AT ORM
(See NOP above) - Clv 1-CO Iv AT = AT ORI
Cl>co R, ~ Rp CMR Clv (R,A AC)>CO R,® AC- R, XNR
“Cl>Cco M- AT LCM CIV(MAAC)>CO M@ AC— AT XNM
Cl->Co AT > AT CMA ClV (ATA 1) > CO I3 AT - AT XNI

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





