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One-Word Instruction Format Two-Word Instruction Format 1443 Character Coding
0 45 ) 15 [] 45 8910 15 0 18
H LIB i Bits Typebar
Op Code IFIT I Displacement ] I O IF“ lAlol Conditions | L, e l Chor | Hex BT ZI3 [ 25T 817 Chonetor Set
ar [ Fex g T 9 10 |11 [12 [13 |14 |15 | 63 [ 52 [39 | 13
A 31 0 0l 0]l O 1] x| x| x
B 32 0 OJol 1]oOo] x| x| x
1816 Keyboard and 1442 Area Codes C 33 0 01 0] 1] 1] x{x][x
Card Image Character Coding B 2 SOy pxgx
pove T3 Toto o8 N
K, rd Entry or Area Code 0 x | x| x
Card Imoge 8);“ 1BM 1/O Device H 38 jo]o 1 0l o0 x[ x]x
Card (Binary} (Hex) 1 39 ]ofo 1 0] 1 x| x| x
Key | Hex|0|1]2{3|4|5|6|7|8|9010[11)12)1314)15| Code 217010 0] 0 0 [ 1 [ x [ x [«
22 [0]0 0] 0 110 x| x| x
* 4220{0[1]0]o]olo]1]0]o[o[1]{ololo]0[a]11,8,4 Console Operations (00000) 0 L _[23]0]0 0] T x [ x [ x
7130000011 [0[0]0[0[0[0] 0] 0]0|0[06[0]0, 1816/1053 Printers (finst 4) (00001) 1 M 1 241010 010 0101 x{x|x
0 2000]0[0[1]0[0]/0[0]0]0j0[0[0[0[0[0]0][0 1442 Card Read Punch (first) (00010) 2 g‘ > g g g ? (‘) x| x 1 x
7000/ 0]0]0/1]0]0[0[0]0]0[ 0] 0[O[0[0[0[] 1054,/1055 Paper Tape Unlis (00011) 3 F ;7 oo oo T3 : : :ﬁ
0800[0]0]0]0[1]0[0]0/0]0/0[0[0]0/0|0]32 1810 Disk Storage (A1) (B1) (00100) 4 o T TotTo o oot
0400{0[{0[0/0[0/1/0/0[0]0/0{0/0]0[0]0}3 1810 Disk Storage (A2) (B2) (01000) 8 R 29 0] 0 0] 1 01 11 x| x| x
4 0200]0[0]0[0]0[0]1/0]0[0[ 0] 00| 00|04 1810 Disk Storage (A3) (83) (01001) . 9 S 1ZJololo 0T 0l 1 10 x [ x]x
5 0100]0/0]0]0/0]0]0/110/0[0]0/0]0/0]0(5 1627 Plotter (o0t01) 5 T 3]0 0 T x [ x| x
6 0080/ 0]0]0/0]0/0]0/01]0[0][0[0[0]0[0]6 1443 Printer (00110) 6 U 4 0 o0l ol xxx
7 0040/ 0[0[0/0[0[0[0[0[0][1[0[0]0]0[0[0]7 Analog Input (01010) A cfv 5 0 0 0111 x1x]x
8 0020]0]0/0]0]0[0]0]0]0]6] 1|0[0[0]0{0]8 Digital Input (Digltal and < 6 3 g 1 ‘]’ x x| x
9 0010/0/0/0]0]0]0]0]0/0[0]0[1]0]0]0]0]% Pulse Count) (01011) 8 & o ; oo
$ 4420[0[1{0[0[0[1]0}0[0j0; 1]0{0[0;0[0[17,8,3 Digltal and Analog Output ya 19 0 7 01 1] x1] x| x
8420/ 1]0|0[0]0]1]0]0]0]0[1]0/0[0]0[0[12,8,3 (DO, ECO, RO, AQ) (01100) C 01 [0 [0 00 01 [ x [ x [ xx
- 2420]0]0]1[0(0]110]0]0/0/1/0,0/0/0/0[0,8,3 System/360 Adapter (o1101) D 2 @ Jolololololol 10 x]xtx]x
EOF_[0008[0]0[0/0/0(0]0]0/0]0/0/0]1/0]0}0[None 2401/2402 Magnetic Tape Units (01110, E 3 010101010103 11 11xlxixlx
ER CHR0004]0]0{0]0[0]0]010]0[0[ 0/ 0[0] 100 [None 1816/1053 Printers (second 4) ) F 4 10400000000 110 05 x1x xix
ERFLD]0002]6]0]0]0]0]0]0]0]0]0[0/0]0[0]1] 0 None 1442 Card Read Punch (second) |  (10001) n 5 B el o -2 R PR
= 00A0[0|0]0]0/0/0[0]0(1]/0[1[0[0[0]0[0(6,8 Analog Input Expander (10000) 10 3 o7 ToTo 0T o T
T
0120]0/0]0]0/0]0,0]1]0/0/1]0/0/0/00.5,8 T o610 0 o T o T o e e T
( 8120{1[0(0/0/0/0/0[1/0/0/1,0/0/0,0/0(12,5,8 9 9 J0l0]l 00 01 01 11 x| x| x |x
y 412010(110/00/0/011/0]011/0l0/0/00111,5,8 0 Joaloloflo0]o0 V10 x [ x [ x [x
+ B0A0|1{0]0]0]0]0]0/0]1]0/1/0/0/0/0]0]12,8,6 + 0{0]o0[ 0] 1]0 00 x| x
- 4000]0[1/010]00[0]0]0]0[0/0/0/0I0/ 0] & (30Jofol1l1]l0 010l x1]x
A [9000]1]/0]0,1/0/0]0[0/0,0/0]0/0/000]12,1 > ”Ig g(‘J" 3 ;g?xx x
B §800{1]0/0 01 0/0]0,0/0/0/0/0/0/0.0]12,2 % “ToT ol o 0 0::
C 3400]110/0(0]0]1,0/0,0/0/0/0/0[0,0,0[12,3 = ATo T o1 5 oo
D 200/110/0/0/0/0]1/0/0/0:0/0/0/0/0/0[12,4 ¥ Al0l 0] 110 0 *x | x
E 100]110/0]0/0]010]10/0/0/0(0/0,0/0]12,5 = (08 [0]0[0]0 0 x [ x
F 8080 1/0[0[0]0]0 0{0/1/0/0/0/0/00][0[12,6 , ;g( 0 (]J ] 8 x | x | x
G___18040]1(0/0]0]0]0]0/0,0]1]0/0]0[0]0/0][12,7 . . 0 ] x [ x [ x | x
H §020]1,0/0,0(0]00,0(0]0/1,0/0 00.0[12,8 1053/1816Prmier 28 01110 Q x| x | x
] 8010[1]0]0]0[00]0]0]0[0 0/ 1,0 0,0 0[12,5 Control Characters & AR 0 0fxix
7 5000]0/1]0(1]0/0(0[0,0[0[0]0]0/0]0,0]11,1 e o T AR
K 14800]{0/1]0,0/1,00/00]00/00000]1,2 2 c 5
T 200 0 TToTo 0 6706 0 o oo 6o o IT 3 Functlon. 012345678...... 15 | Hex : < ; g é g 5L x x
M___]4200]0 1 0000,100,000,0000][1,4 - D 0l 01 0 x
N~ Taioo]ol 100 0107011700 070[0[ 00 0]11,5 Carrler Raturn 10000001 81 G DN N N A 0 x
O |4080{0/1/0,0,0/000.1.00,0]/00,0[0[11,6 Tabulate 01000001 | 41 1 2D 0l 1[0 x
I 40400.110/0 0 00/60/100/00[0[0]11,7 Space 00100001 21 2 ?S g ? ;:
G [4020[077707070[07010 0]0 _1/0/0]0[0[0[11,8 Backs 00010001 n 1 T o=
R 3010/0/71.00,0.0 00000 100[00]11,5 - 5 1o o
S [2800[0/011.0/1]0[0]0]0/0/0]010[0]0/0]0,2 Shift to Red 00001001 o T T 0 "
T 24000 01 001 00000000,000,3 Shift to Black 00000101 05 v IF o1 x
U 200]0/0]10[0,0,1,0000,0/00,000]0,4 [ 3F 11 x
v 100/0/0TToloTolol1 0j0T0[010/0]0 00,5 Line Feed 00000011 ® I 5 ) 110 x
W 080,010 10,0000 100000000,6
X 204001010000 00]100000010,7 .
v 2020 3 0700000001 01,318 810 0.8 1443 Carriage Control Characters
Z 1201010011010 00100 0:0.7,0/0][0,00,9
Space 10000700000 0000000000 0 Blank Bit Bt
¢ 882001 0 001 0000010]0000,12,8,2 Immediate Skip to | Hex | 012345 67 | Skip after Print to | Hex | 01234567
< 18220]1/0/0000100010000[012,87%
| 8060,1,0,0.0,0.0,0,0.0,1 1,0,00,0.0,12,8,7 2401 /2402 | channer 1 01 [00000001| Channel 1 31 |00110001
[ 8000[1[0[0°070°07070°01070[0]07070:0]12 / Channel 2 02 |00000010| Channel 2 32 joo01 100:0
I 48200 1001 0000,01710000011,872 ; Channel 3 03 | 0000001 1| Channel3 33 |00110011
G J40AD[0]1]00[0,0 0,0,1,0 1]0]0 0.0, 0]11,8,6 Control Functions Channel 4 04 | 00000100 Channel 4 34 100110100
(< 14060,0,1,0,0,0,00.0.0,1,1,0,0,0.0.0,11,8,7 Channel 5 05 |00000101| Channel 5 3 |oo110101
N4 i I N N M M MM M - 87t Posivione Funchi Channe! 6 B 1 HOBBET L] Channe! & 2% tdovigrvo
T 13120000100 0010071 000000,8,5 13 T1a 15| Controt Function Channel 7 07 100000111 Channel 7 7 loor1101 1
>  20A0[0,0,1.0]0.0,0.0,1,0 1,00,0,0,0[0,8,6 - Channel 8 08 {00001000| Channel 8 38 [00111000
7 12060/0,0,1 00 00,00 1,1,000,0,0,0]0,8.7 ojoo R","“d""‘w"'“d Channel 9 09 | 00001001 Channel 9 » |oort11001
: 0820[0T0(070 (170 0T0(0[0{ 1]00[0T0T0(8,2 0] 01| Write Tape Mark Channel 10 0A [ 00001010 Chonnel 10 3 |oo111010
¥ 0420{0]0,0]0]0(1]010(00/110]0/0]0/0/8,3 of1]|0] Erase Channel 11 08 {00001011| Chonnet 11 3 [00111011
@  10220]0000/00 100010000084 01 1|1 Backspace Channel 12 0C | 000017100 Channel 12 ac [oo0111100
g 0060,0]0,0,0(0,0000.1,1.000.0,0,87 )
0-8-2 |2820]0/0 110][110]0 0]0]0/1/0[0]0]0[010,8,2 1]0] 0] Rewind Immediate Space Space after Print
1 Space AR RVAVEVEVR] i Space it ja00iaods
2 Spaces 22 {00100010/ 2 Spaces 12 |[oco10010
© Copyright international Business Machines Corporation 1967 3 Spaces 23 [0010001 1] 3Spoces 13 [oo0r00N!




Instruction Set

Hexodecimal === Load ond Store Instryctions s=me=
Load Accumulator (LD)

COXX Contents of CSL at EA (1+DISP) are loaded into A

CIXX Contents of CSL at EA (XR1+DISP) are looded into A

C2XX Contents of CSL at EA (XR2+DISP) are loaded into A

C3XX Contents of CSL at EA (XR3+DISP) are loaded into A

C400X XXX Contents of CSL at EA (Addr) are loaded into A

C500X XXX Contents of CSL at EA (Addr +XR1) are loaded into A

CO0OX XXX Contents of CSL at EA (Addr +XR2) are locded into A

C700X XXX Contents of CSL at EA {Addr +XR3) are loeded into A

C480XXXX Contents of CSL at EA (V in CSL at Addr) are loaded into A

C580XXXX Contents of CSL at EA (V in CSL ot "Addr +XR1") are loaded into A

CEBOXXXX Contents of CSL at EA (V In CSL at "Addr +XR2") are loaded into A

C780XXXX Contents of CSL at EA {V in CSL at "Addr +XR3") are loaded into A
Double Load (LDD)

CBXX Contents of CSL at EA (I + DISP) and EA+1 are loaded into A and Q

CIXX Contents of CSL at EA(XR] + DiSP) and EA+1 are loaded into A and Q

CAXX Contents of CSL at EA (XR2 + DISP) and EA+1 are loaded into A and Q

CBXX Contents of CSL at EA (XR3 + DISP) and EA+1 are loaded into A and Q

CCOOXXXX Contents of CSL at EA {(Addr) and EA+1 are loaded into A and Q

CDOOXXXX Contents of CSL at EA (Addr +XR1) and EA+] are loaded into A and Q

CEQOXXXX Contents of CSL at EA (Addr +XR2) and EA+1 are loaded into A and Q

CFOOXXXX Contents of CSL ot EA (Addr +XR3) and EA+1 are loaded into A and Q

CCBOXXXX Contents of CSL at EA (V in CSL ot Addr) and EA+1 are loaded into
Aond Q

CD8OXXXX Contents of CSL at EA (V in CSL at "Addr +XR1") and EA+] are loaded
info A and Q

CEBOXXXX Contents of CSL at EA (V in CSL at "ADDR +XR2") and EA+] are loaded
into A and Q

CF80XXXX Contents of CSL at EA (V in CSL at "Addr +XR3") and EA+] are loaded
into A and Q
Store Accumulator (STO)

DOXX Contents of A are stored in CSL at EA (1+DISP)

DIXX Contents of A are stored in CSL at EA (XR1+DISP)

D2XX Contents of A are stored in CSL at EA (XR2+DISP)

D3XX Contents of A are stored in CSL at EA (XR3+DISP)

D400OXXXX Contents of A are stored in CSL at EA (Addr)

D500X XXX Contents of A are stored in CSL at EA (Addr +XR1)

DSOOX XXX Contents of A are stored in CSL at EA (Addr +XR2)

D700XXXX Contents of A are stored in CSL at EA (Addr +XR3)

D48OXXXX Contents of A are stored in CSL at EA (V in CSL at Addr)

D580OXXXX Contents of A are stored in CSL at EA (V in CSL at "Addr +XR1")

DOBOXXXX Contents of A are stored in CSL at EA (V in CSL at "Addr +XR2")

D780X XXX Contents of A are stored in CSL at EA (V in CSL at "Addr +XR3")
Double Store (STD)

D8XX Contents of A and Q are stored in CSL at EA (I+DISP) and EA+1

D?XX Contents of A and Q are stored in CSL at EA (XR1 +DISP) and EA+)

DAXX Contents of A and Q are stored in CSL ot EA (XR2 +DISP) and EA+]

DBXX Contents of A and Q are stored in CSL at EA (XR3 +DISP) and EA+]

DCOOXXXX Contents of A and Q are stored in CSL at EA (Addr) and EA+1

DDOOX XXX Contents of A and Q) gre stored in CSL ot EA (Addr +XR1) and EA+]

DEOOX XXX Contents of A and Q are stored in CSL at EA (Addr +XR2) and EA+]

DFOOX XXX Contents of A and Q are stored in CSL at EA (Addr +XR3) and EA+1

DCBOXXXX Contents of A ard Q are stored in CSL at EA (V in CSL at Addr) and
EA+]

DDBOXXXX Contents of A and Q are stored in CSL at EA (V in CSL at "Addr +XR1")
and EA+]

DEBOX XXX Contents of A and Q are stored in CSL at EA (V in CSL at "Addr +XR2")
and EA+]

DFBOX XXX Contents of A and Q are stored in CSL at EA (V in CSL at "Addr +XR3")
and EA+]
Lood Index (LDX)

60XX Load DISP into the Instruction Register

61XX Load DISP into Index Register 1

62XX Load DISP into Index Register 2

63X X Load DISP into Index Register 3

S400XX XX Load Addr into the Instruction Register

500X XXX Lood Addr into Index Register 1

S600XX XX Load Addr into Index Register 2

6700XXXX Load Addr into Index Register 3

S480X XXX Load contents of CSL ot Addr into the !Instruction Reglster

6580X XXX Load contents of CSL at Addr into Index Register 1

6680XXXX Load contents of CSL at Addr into Index Register 2

6780XXXX Load contents of CSL at Addr Into Index Register 3
Store Index (STX)

68XX Store | in CSL at EA (1+DISP)

BIXX Store XR1 in CSL at EA (I+DISP)

6AXX Store XR2 in CSL at EA (1+DISP)

&BXX Store XR3 in CSL at EA (I+DISP)

6COOX XXX Store | in CSL ot EA (Addr)

6DOOX XXX Store XR1 in CSL at EA (Addr)

SEOOX XXX Store XR2 in CSL at EA (Addr)

SFOOX XXX Store XR3 in CSL at EA (Addr)

6CBOX XXX Store | in CSL at EA (V in CSL ot Addr)

6DBOX XXX Store XR1 in CSL ot EA (V in CSL ot Addr)

SEBOXXXX Store XR2 in CSL at EA (V in CSL at Addr)

SFBOXXXX Store XR3 in CSL ot EA (V in CSL at Addr)
Store Status (STS)

28XX Store status of indicators in CSL at EA (I+DISP)

29X X Store status of indicators in CSL at EA (XR1+DISP)

2AXX Store status of indicators in CSL at EA (XR2+DISP)

2BXX Store status of indicators in CSL at EA (XR3+DISP)

2CO0X XXX Store status of indicators in CSL ot EA (Addr)

Hexadecimal

s | oad and Store Instructions s

2DO0X XXX
2EGOXXXX
2FO0X XXX
2C80XXXX
2DBOXXXX
2E80X XXX
2FBOXXXX
2C40XXXX
2C41XXXX
2D40XXXX
2D41XXXX
2E40XXXX
2E41XXXX
2F40X XXX
P41 XXXX
2CCOXXXX
2CCIXXXX
2DCOXXXX
2DCIXXXX
2ECOXMXY
2ECIXXXX
2FCOXXXX
2FCIXXXX

2001
2002
2003

80XX
81XX
82XX
83XX
8400XXXX
8500XXXX
B8600XXXX
8700XXXX
8480XXXX
8580X XXX
86BOXXXX
8780XXXX

88XX
89XX
8AXX
88XX
8COOX XXX
8DOOXXXX
SEOOXXXX
BFOOXXXX
8CBOXXXX
8DBOXXXX

BEBOXXXX

8FBOXXXX

P0XX
IXX
92XX
93XX
P400XXXX
9500XXXX
P600XXXX
9700XXXX
P480X XXX
P5B0XXXX
9680XXXX
9780XXXX

98XX
99XX
QAXX
IBXX
QCOOXXXX
9DOOXXXX
PEOOXX XX
FFOOX XXX
9CBOXXXX

9DBOXXXX
PEBOXXXX

9FBOXXXX

AOXX
AIXX
A2XX
AIXX
A400X XXX

Store status of indicctors In CSL at EA {Addr+XR1)

Store status of indicators in CSL at EA {Addr+XR2)

Store status of indicators in CSL at EA (Addr +XR3)

Store status of indicators in CSL at EA (V in CSL at Addr)

Store status of indicators in CSL at EA {V in CSL at "Addr +XR1™)
Store status of indicators in CSL at EA (V in CSL ot "Addr +XR2")
Store status of indicators in CSL at EA {V in CSL at "Addr +XR3")
Clear storage protect bit in CSL at EA (Addr)

Write storage protect bit in CSL at EA (Addr}

Clear storage protect bit in CSL at EA (Addr +XR1)

Write storage protect bit in CSL at EA (Addr +XR1)

Clear storage protect bit in CSL at EA (Addr +XR2)

Write storage protect bit in CSL at EA (Addr +XR2)

Clear storage protect bit in CSL at EA (Addr +XR3)

Write storage protect bit in CSL at EA (Addr +XR3)

Clear storage protect bit in CSL at EA (V in CSL at Addr)

Write storage protect bit in CSL at EA (V in CSL at Addr)

Clear storage protect bit in CSL at EA (V in CSL at "Addr +XR1")
Write storage protect bit in CSL at EA (V in CSL at "Addr +XR1")
Cle: in CSL ot EA (V in CSL of "Addr +XPRI"™)
Write storage protect bit in CSL at EA (V in CSL af "Addr +XR2")
Clear storage protect bit in CSL at EA (V in CSL of "Addr +XR3")
Write storage protect bit in CSL at EA (V in CSL at "Addr +XR3")

ctarans nratast bi
storege protect Bl

Lood Status (LDS)

Set CARRY and OVERFLOW indicators OFF
Set OVERFLOW ON and CARRY OFF

Set OVERFLOW OFF and CARRY ON

Set CARRY and OVERFLOW indicator ON

e Arithmetic Instructions s

JAdd (A)

Add contents of CSL at EA (I1+DISP) to A

Add contents of CSL ot EA (XR1+DISP) to A

Add contents of CSL at EA (XR2+DISP) to A

Add contents of CSL ot EA (XR3+DISP) to A

Add confents of CSL ot EA (Addr) to A

Add contents of CSL at EA (Addr +XR1) to A

Add contents of CSL at EA (Addr +XR2) to A

Add contents of CSL at EA (Addr +XR3) to A

Add contents of CSL ot EA (V in CSL at Addr) to A

Add contents of CSL at EA (V in CSL at "Addr+XR1") to A
Add contents of CSL at EA (V in CSL at "Addr+XR2") to A
Add contents of CSL at EA (V in CSL at "Addr+XR3") to A

Double Add (AD)

Add contents of CSL at EA (I1+DISP) and EA+] to A and Q

Add contents of CSL at EA (XR1+DISP) and EA+] to A and Q

Add contents of CSL ot EA (XR2+DISP) and EA+] to A and Q

Add contents of CSL at EA (XRHDISP) and EA+] to A and Q

Add contents of CSL at EA (Addr) and EA+] to A and Q

Add contents of CSL at EA (Addr+XR1) and EA*T to A and Q

Add contents of CSL at EA {(Addr+XR2) and EA+l to A and @

Add contents of CSL at EA (Addr+XR3) ond EA+] to A and Q

Add contents of CSL at EA (V in CSL at Addr) and EA+1 to A and Q
Add contents of CSL at EA (V in CSL ot "Addr+XR1") ond EA+]

to Aand Q

Add contents of CSL at EA (V in CSL ot "Addr+XR2") and EA+]

to Aand Q

Add contents of CSL at EA(VinCSL at "Addr+XR3")and EA+1 to Aand Q

Subtract (S)

Subtract contents of CSL at EA (I+DISP) from A

Subtract contents of CSL ot EA (XR1+DISP) from A

Subtract contents of CSL at EA {XR2+DISP) from A

Subtract contents of CSL at EA (XR3+DISP) from A

Subfract contents of CSL at EA (Addr) from A

Subtract contents of CSL at EA (Addr+XR1) from A

Subtract contents of CSL at EA (Addr+XR2) from A

Subtract contents of CSL at EA (Addr+XR3) from A

Subtract contents of CSL at EA (V in CSL ot Addr) from A
Subtract contents of CSL at EA (V in CSL at "Addr+XR1") from A
Subtract contents of CSL at EA (V in CSL at "Addr+XR2") from A
Subtract contents of CSL ot EA (V In CSL at "Addr+XR3") from A

Double Subtract (SD)

Subtract contents of CSL at EA (I+DISP) and EA+! from A and Q
Subtract contents of CSL at EA (XRI+DISP) and EA+] from A and Q
Subtract contents of CSL at EA {(XR2+DiSP) and EA+i from A and Q
Subtract contents of CSL at EA (XR3+DISP) and EA+1 from A and Q
Subtract contents of CSL of EA (Addr) and EA+! from A and Q
Subtract contents of CSL at EA (Addr+XR1) and EA+] from A and Q
Subtract contents of CSL ot EA {(Addr+XR2) and EA+] from A and Q
Subtract contents of CSL at EA (Addr+XR3) and EA+1 from A and Q
Subtract contents of CSL at EA (V in CSL at Addr) and EA+1 from
Aond Q

Subtract contents of CSL ot EA (V in CSL ot "Addr+XR1") and

EA+] from A and Q

Subtract contents of CSL at EA (V in CSL at "Addr+XR2") and

EA+] from A ond Q

Subtract contents of CSL ot EA (V in CSL at "Addr+XR3") and

EA+! from A and Q

Moltiply (M)

Multiply contents of CSL at EA (I+DISP) by A
Multiply contents of CSL at EA (XRI+DISP) by A
Multiply contents of CSL at EA (XR2+DISP) by A
Multiply contents of CSL at EA (XR3+DISP) by A
Multiply contents of CSL at EA (Addr) by A




Instruction Set

Hexadecimali

= Arithmetic Instructions e

AS00XXXX
ABOOXXXX
A700XXXX
A48OXXXX
AS580XXXX
ALBOXXXX
A780XXXX

ABXX
A9XX
AAXX
ABXX
ACOOXXXX
ADOOXXXX
AEQOXXXX
AFOOXXXX
ACBOXXXX
ADBOXXXX
AEBOXXXX
AFBOXXXX

EOXX
EIXX

E2XX

E3XX

E400XXXX
ES00XXXX
ES00XXXX
E700XXXX
E480XXXX
E580XXXX
E6B0XXXX
E780XXXX

E8XX
E9XX
EAXX
EBXX
ECOOXXXX
EDOOXXXX
EEOOXXXX
EFOOX XXX
ECBOXXXX
EDBOXXXX
EE8OXXXX
EF80OXXXX

FOXX
FIXX
F2XX
F3XX
F400X XXX
FS00XXXX
F600XXXX
F700XXXX
F480XXXX
FSB0XXXX
F 680X XXX
F780XXXX

10°X
1100
1200
1300

10*X
1180
1280
1380

10*X
1140
1240
1340

10*X
11C0
12Co
13Co

18*X
1900
1A00
1800

Multiply contents of CSL at EA (Addr+XR1) by A

Moltiply contents of CSL at EA (AddrtXR2) by A

Multiply contents of CSL at EA (Addr+XR3) by A

Multiply contents of CSL at EA (V in CSL at Addr) by A
Multiply contents of CSL at EA (V in CSL at "Addr+XR1") by A
Muliiply contents of CSL at EA (V in CSL at "Addr+XR2") by A
Multiply contents of CSL at EA (V in CSL at "Addr+XR3") by A

Divide (D)

Divide A and Q by contents of CSL at EA (I+DISP)

Divide A and Q by contents of CSL ot EA (XR1+DISP)

Divide A and Q by contents of CSL at EA (XR2+DISP)

Divide A and Q by contents of CSL at EA (XR3+DISP)

Divide A and Q by contents of CSL at EA (Addr)

Divide A and Q by contents of CSL at EA (Addr+XR1)

Divide A and Q by contents of CSL at EA (AddrtXR2)

Divide A and Q by contents of CSL at EA (Addr+XR3)

Divide A and Q by contents of CSL at EA(Y in CSL ot Addr)
Divide A and Q by contents of CSL at EA(V in CSL at " Addr +XR1"
Divide A and Q by contents of CSL at EA(V in CSL ot "Addr+XR2"
Divide A and Q by contents of CSL at EA(V in CSL ot " Addr +XR3"

Logical And (AND)

AND contents of CSL at EA (I+DISP) with A

AND contents of CSL at EA (XR1+DISP) with A

AND contents of CSL ot EA (XR2+DISP) with A

AND contents of CSL at EA (XR3+DISP) with A

AND contents of CSL ot EA (Addr) with A

AND contents of CSL at EA (Addr+XR1) with A

AND contents of CSL ot EA (AddrtXR2) with A

AND contents of CSL at EA (Addr+XR3) with A

AND confents of CSL at EA (V in CSL ot Addr) with A

AND contents of CSL at EA (V in CSL ot "Addr+XR1") with A
AND contents of CSL at EA (V In CSL at "AddrtXR2") with A
AND contents of CSL at EA (V in CSL at "AddrtXR3") with A

Logical Or (OR)

OR contents of CSL at EA (I+DISP) with A

OR contents of CSL at EA (XR1+DISP) with A

OR confents of CSL ot EA (XR2+DISP) with A

OR contents of CSL at EA (XR3+DISP) with A

OR contents of CSL of EA (Addr) with A

OR contents of CSL at EA (Addr+XR1) with A

OR contents of CSL at EA (Addr+XR2) with A

OR contents of CSL at EA (Addr+XR3) with A

OR confents of CSL at EA (V in CSL at Addr) with A

OR confents of CSL at EA (V in CSL at "Addr+XR1") with A
OR contents of CSL at EA (V in CSL at "Addr+XR2") with A
OR contents of CSL at EA (V in CSL at "AddrtXR3") with A

Loglcal Exclusive Or (EOR)

EOK contents of CSL at EA (i+DIiSP) with A

EOR contents of CSL at EA (XR1+DISP) with A

EOR contents of CSL ot EA (XR2+DISP) with A

EOR contents of CSL at EA (XR3+DISP) with A

EOR contents of CSL at EA (Addr) with A

EOR contents of CSL at EA (Addr+XR1) with A

EOR contents of CSL ot EA (AddrtXR2) with A

EOR contents of CSL at EA (Addr+XR3) with A

EOR contents of CSL at EA (V in CSL ot Addr) with A

EOR contents of CSL ot EA (V in C5L ot "Addr+XR1") with A
EOR contents of CSL at EA (V in CSL at "Addr+XR2") with A
EOR contents of CSL at EA (V in CSL at "Addr+XR3") with A

Hexadecimal

v Shift Instructions e

o Shift Instructions s

Shift Left Logical A (SLA)

Contents of A shift left the number of shift counts in DISP
Contents of A shift left the number of shift counts in XR1

Contents of A shift left the number of shift counts in XR2
Contents of A shift left the number of shift counts in XR3

Shift Left Loglcal A & Q (SLT)

Contents of A and Q shift left the number of shift counts in DISP
Contents of A and Q shift left the number of shift counts in XRI
Contents of A and Q shift left the number of shift counts in XR2
Contents of A and Q shift left the number of shift counts In XR3

Shift Left And Count A (SLCA)

Contents of A shift left the number of shift counts in DISP
Contents of A shift left the number of shift counts in XR1
Contents of A shift left the number of shift counts in XR2
Contents of A shift left the number of shift counts in XR3

Shift Left And Count A & Q (SLC)

Confents of A and Q shift left the number of shift counts In DISP
Contents of A and Q shift left the number of shift counts In XR]
Contents of A and Q shift left the number of shift counts In Xk2
Contents of A and Q shift left the number of shift counts in XR3

Shift Right Loglcal A (SRA)

Contents of A shift right the number of shift counts in DISP
Contents of A shift right the number of shift counts in XRI
Contents of A shift right the number of shift counts in XR2
Contents of A shift right the number of shift counts In XR3

18*X
1980
1A80
1880

18*X
19Co
1ACO
18CO

imey
40 R

4C*XXXXX
4D*XXXXX
4E*XXXXX
4FXXXXX
4CXXXXX
AD*XXXXX
4E*XXXXX
AF*XXXXX

40XX

41XX

42XX

43XX

44*XXXXX

A5 X XXXX

46*XXXXX

47*XXXXX

44X XXXXX

45*XXXXX

46* X XXXX

47 *XXXXX

70XX

7IXX

72XX

73XX
TAXXXXXX
7500XXXX
7600XXXX
T700XXXX-
FAXXXXXX
7580XXXX
7680XXXX
T780XXXX

BOXX
81 XX
82XX
B3XX
B40OXXXX
BSOOXX XX
B&OOXXXX
B700XXXX
B4BDXXXX
B5BOXXXX
B6BOXXXX
B780XXXX

B8XX
BIXX

BAXX

BBXX

BCOOXXXX
8DOOXXXX

Shift Right A & Q (SRT)

Contents of A and Q shift right the number of shift counts in DISP
Contents of A and Q shift right the number of shift counts in XR1
Contents of A and Q shift right the number of shift counts in XR2
Contents of A and Q shift right the number of shift counts in XR3

Rotate Right A & Q (RTE)

Contents of A and Q rotate right the number of counts in DISP
Contents of A and Q rotate right the number of counts in XR1

Contents of A and Q rotate right the number of counts in XR2
Contents of A and Q rotate right the number of counts in XR3

e Branch Instructions e

Branch Or Skip On Condition (BSC or BOSC)

Skip ihe next one-word insiruciion if AINT condition is sensed
Branch to CSL at EA (Addr) on NO condition

Branch to CSL at EA (Addr+XR1) on NO condition

Branch to CSL at EA (Addr+XR2) on NO condition

Branch to CSL at EA (Addr+XR3) on NO condition

Branch to CSL of EA (V in CSL at Addr) on NO condition
Branch to CSL at EA (V in CSL at "Addr+XR1") on NO cendition
Branch to CSL at EA (V in CSL at "Addr+XR2") on NO condition
Branch to CSL at EA (V in CSL at "Addr+XR3") on NO condition

Branch And Store Instruction Register (BSI)

Store next sequential address in CSL at EA (I+DISP) and Branch

to EA+]

Store next sequential address in CSL at EA (XR1+DISP) and Branch
to EA+]

Store next sequential address in CSL at EA (XR2+DISP) and Branch
to EA+]

Store next sequential address in CSL at EA (XR3+DISP) and Branch
to EA+]

If NO condition is true, store next sequentiol address in CSL at
EA (Addr) ond Bronch to EA+1

If NO condition is frue, store next sequential address in CSL at
EA (Addr+XR1) and Branch to EA+]

1f NO condition Is true, store next sequential address In CSL at
EA (Addr+XR2) and Branch to EA+1

If NO condition is true, store nextsequential address In CSL at
EA (Addr+XR3) and Branch to EA+1

I NO condition is frue, store next sequential address in CSL at
EA (V in CSL ot Addr) and Branch to EA+T

If NO condition is true, store next sequential address in CSL at
EA (V in CSL at "Addr+XR1") and Branch to EA+1

if NO condition Is true, store next sequenticl address In CSL at
EA (V in CSL ot "Addr+XR2") and Branch to EA+]

If NO conditlon Is true, store next sequential address in CSL at
EA (V In CSL at "Addr+XR3") and Branch to EA+

Modlfy index and Skip (MDX)

ADD expanded DISP to | {no skip can occur)

ADD expanded DISP to XR1

ADD expanded DISP to XR2

ADD expanded DISP to XR3

Add expanded positive DISP to CSL ot Addr (Add to memory)
Add Addr to XR}

Add Addr to XR2

Add Addr 16 XR3

Add expanded negative DISP to CSL at Addr (Add to Memory)
Add V in CSL at Addr to XR1

Add V in CSL at Addr to XR2

Add V in CSL ot Addr fo XR3

Wait (WAIT)

WAIT until manual start or until completion of an interrupt
subroutine

Compare (CMP)

Compare A with contents of CSL at EA (I+DISP)

Compare A wlith contents of CSL at EA (XRT+DISP)

Compare A with contents of CSL at EA (XR2+DISP)

Compare A with contents of CSL at EA (XR3+DISP}

Compare A with contents of CSL at EA (Addr)

Compare A with contents of CSL at EA (Addr+XRI)

Compare A with contents of CSL at EA (AddrXR2)

Compare A with contents of CSL af EA (Addr+XR3)

Compare A with contents of CSL at EA (V in CSL at Addr)
Compare A with contents of CSL at £A (V in CSL at "Addr+XR1")
Compare A with contents of CSL at EA (V in CSL at "Addr+XR2")
Compare A with contents of CSL at EA (V in CSL ot "Addr+XR3")

Double Compare (DCM)

Compare A and Q with contents of CSL at EA (1+DISP) and EA+]
Compare A and Q with contents of CSL at EA (XR1+DISP) and
EAH]

Compare A and Q with contents of CSL at EA (XR2+DISP) and
EA+!

Compare A ond Q with contents of CSL at EA (XR3+DISP) and
EA+1
Compare A and Q with contents of CSL ot EA {Addr) and EA+]
Compare A and Q with contents of CSL at EA (Addr+XR1) and
EAH




Input /Output Control Commands locc

locc Device/Function | Address Word Area, Functlon, and Modlfler Word
Device/ Function Address Word Area, Function, and Modifier Word | Hex. I Hex..
I Hex. l Hex . 4 T
T T Analog Input Continued
Console (Area 00000) Continved Data Channel Control
Initialize XXXX Al- [5500 | (Set up DC for
Iotemupt (Coole) 00 Load Indicator | 07€0 Write (First Mpx Addr AlE- 8500 | Transfer of Mpx Addr
Status to 1]-Reset Indicator Table Location) and Limit Words)
A-register Initlalize XXXX A- |56
Read (First Dota Table Addr) AlE- |86

Operations Monitor XX
Cantrol 0000 Reset Timer 04E1

Interval Timers 89 10URBUS

Sense 0000 Load Indicator 0720

Status to ~Reset Indicator

—___________i-r:giier___ [ Ldoo:u-bszm.
Contral X000 Start or Stop 0420 Py
Timer 0=1 DC Operation
0123 122 DC Operation
| ] 1=Ex. Sync.
alsiclol
1 =Start Timer Digital and Analog Output
0=Stop T:
P Timer Direct Program Control
' Write XXXX Core Storage to | 61
Interrupt Mask Register (Addr of Output | DAO Device XX |-DAO Reglster Addr
Confro XXXX Levels 0-13-| 0480 Data) 00 thru 7F
(Levels 0-13 use Levels 14-23- | 0481 —_—————_—_—_——_——— = — == ——p e —— — ——]
bits 0-13, Levels Conrol 0000 64
14-23 use bits 0-9) 20 |~Reset DAC Controls
1-bit =mask 40 }-Initiate Simultaneous
0-bit =unmask Transfer from Reglsters
80 |-Start Pulse Output
Program Interrupt Timer
Contro XXXX Levels 0-13~ | 04A0 ————————— = ——— = — e = e e o — -
(Generate Interrupt Levels 14-23-| 04 A1 Sense 0000 DSW to A 6700
with 1-bit. Levels Device A-register 01 [~Reset Indicators
0-13ysebitso-13,| ¢+ | 1 | =m———————————m——— —_————— = ——— —
Levels 14-23 use Data Channel Control
bits 0-9.) Initiallze XXXX Set up DC 65
Write (Addr of Data Table) fControls to X0
Digital Input Transfer Data
Direct Program Control 891011
Read XXXX Dlor Pl Growp | 5A
(Addr to Store | to Core Storoge XX | =DI Addr 40 thru 7F or
Diglt Input Group) Pl Addr 02thru 19 L L-0=Random
——m e | ———— — [N PP S A 1=Single
Sense 0000 DSW, DI, or 5F 12E Syac.
Device PISW 00 | -DSW
A-register 01 |~DSW, Reset Indicators
XX | ~DI Addr 40 thru 7F or 10CC Format
PISW Addr 02 thru 19
———e e ———_——— e |, ——_———— 0 15 0 ‘ 8 15
Control 0000 Generate Reset | 5C20 | l | |
fo DI coﬂtfal’ PR S S W SN W S NN S WU S NUUY N " I R S 1 bl [T WY I S S S S
R € i ) (i i i e
Data Channel Control Address Area  Function Modifier
Initialize XXXX Set up DC 5E . 5
Read (Addr of Dota Table) | Controls for X0 Even Location == 0Odd Location
Transfer of Data ‘—r_1_| (EA) (EA+T)
ﬁ Interrupts
Priority |Core Storage Location
'T-loo= Read Random Interrupt | ovel - isw
01 =Read Sequential Decimal Hex.
. -E‘o =SR"“ Single Internal 1 8 8 Yes
' = Symes Trace 26 9 9 No
*CE 27 10 A No
Analog Input i *Exernal 0 | 2 1 B | ves
Direct Program Control ; 3 :g g ze’
Write XXXX Al-151 es
(Mex Addr Locatlon) AlE- | g1 Analog Input to ADC 31 5 14 E | Yes )
XX 4 6 15 F Yes ¢ Basic
5 7 16 10 Yes
6 8 17 n Yes
B9IOURBUSE 7 9 18 12 Yes
8| 10 19 13 Yes
9 n 20 14 Yes
Lﬂ ‘ 10 12 21 15 Yes
b e iy 22 T Yes
10=8-bit res. 12 14 23 17 Yes
L=Ex. Sym. 13 15 24 18 Yes
—— e e |- —— — | —— o —— ——— —— ] 14 16 25 19 Yes Special
Read XXXX Al- 152 507 26 1A Yes Feature
(Addr to Store AlE- |82 | ADC fo Core 16 18 27 T Yes | Group !
ADC Reading) o0 | il 2w | e | ve
B0  <Swquentlal Progrommed 8 |2 {10 Yar
Operation 19 21 30 [[3 Yes Special
—_—_——— e e— e e —— e e | e - 20 22 31 F Yes Feature
Control 0000 Al- 5400> 21 23 32 20 Yes Group 2
AlE- | 8400 Reset Controls and 22 24 33 21 Yes
Reglsters 23| 25 34 22 Yes
Sente 0000 Al- |57 * Extemal Interrupt cannot occur at the end of an X1O or BSI
Device AlE- |87 instruction .
o |-Al
8 |~Comporator ** A CE Interrupt Stores the return link in core location 10
1 |-Reset Indicators {decimal} and starts execition ot lozation 0001,
Interrupts are prevented in the same manner as for the
standard forced BSI.




Instruction Set

Hexadecimai s Arithmetic Instructions s

AS00XXXX Multiply contents of CSL at EA (Addr+XR1) by A

AB00XXXX Multiply contents of CSL at EA (Addr+XR2) by A

ATOOXXXX Multiply contents of CSL af EA (AddrtXR3) by A

A480XXXX Multiply contents of CSL at EA (V in CSL at Addr) by A

AS580XXXX Multiply contents of CSL at EA (V in CSL at "Addr+XR1 “Yby A

ASBOXXXX Multiply contents of CSL at EA (V in CSL at "Addr+XR2") by A

A780XXXX Multiply contents of CSL at EA (V in CSL at "AddrtXR3") by A
Divide (D)

ABXX Divide A and Q by contents of CSL at EA (I+DISP)

APXX Divide A and Q by contents of CSL at EA (XR1+DISP)

AAXX Divide A and Q by confenis of CSL at EA (XR2+DISP)

ABXX Divide A and Q by contents of CSL at EA (XR3+DISP)

ACOOXXXX Divide A and Q by contents of CSL at EA (Addr)

ADOOXXXX Divide A and Q by contents of CSL at EA (Addr+XR1)

AEOOXXXX Divide A and Q by contents of CSL at EA (AddrtXR2)

AFO0XXXX Divide A and Q by contents of CSL at EA (Addr+XR3)

ACBOXXXX Divide A and Q by contents of CSL at EA{(Y in CSL ot Addr)

ADBOXXXX Divide A and Q by contents of CSL at EA(V in CSL at " Addr+XR1"

AEBOXXXX Divide A and Q by contents of CSL at EA(V in CSL at *Addr +XR2*

AF80XXXX Divide A and Q by contents of CSL af EA(VY in CSL at "Addr +XR3"
Logical And (AND)

EOXX AND contents of CSL at EA (1+DISP) with A

E1XX AND contents of CSL at EA (XR1+DISP) with A

E2XX AND contents of CSL ot EA (XR2+DISP) with A

E3XX AND contents of CSL at EA (XR3+DISP) with A

E400XXXX AND contents of CSL at EA (Addr) with A

ES500XXXX AND contents of CSL at EA (Addr+XR1) with A

ES00XXXX AND contents of CSL at EA (AddrtXR2) with A

E700XXXX AND contents of CSL at EA (Addr+XR3) with A

E480XXXX AND contents of CSL at EA (V In CSL at Addr) with A

E580XXXX AND contents of CSL af EA (V in CSL at "Addr+XR1") with A

E680XXXX AND contents of CSL at EA (V In CSL at "AddrtXR2") with A

E780XXXX AND contents of CSL at EA (V in CSL at "Addr+XR3") with A
Logical Or (OR)

E8XX OR contents of CSL at EA (I+DISP) with A

E9XX OR contents of CSL at EA (XR1+DISP) with A

EAXX OR contents of CSL at EA (XR2+DISP) with A

EBXX OR contents of CSL at EA (XR3+DISP) with A

ECOOXXXX OR contents of CSL at EA (Addr) with A

EDOOXXXX OR contents of CSL at EA (Addr+XR1) with A

EEOOXXXX OR contents of CSL ot EA (Addr+XR2) with A

EFOOXXXX OR contents of CSL at EA (Addr+XR3) with A

EC80XXXX OR contents of CSL at EA (V in CSL at Addr) with A

EDBOXXXX OR contents of CSL at EA (V in CSL at "Addr+XR1") with A

EE8OXXXX OR contents of CSL at EA {V in CSL at "Addr+XR2") with A

EF80XXXX OR contents of CSL at EA (V in CSL of "Addr+XR3") with A
Loglcal Exclusive Or (EOR)

FOXX EOR contents of CSL at EA (I+DISP) with A

FIXX EOR contents of CSL at EA (XR1+DISP) with A

F2XX EOR contents of CSL at EA (XR2+DISP) with A

F3XX EOR contents of CSL at EA (XR3+DISP) with A

FA400X XXX EOR contents of CSL at EA (Addr) with A

F500XXXX EOR contents of CSL ot EA (Addr+XR1) with A

FO00XXXX EOR contents of CSL at EA (Addr+XR2) with A

F700XXXX EOR contenfs of CSL at EA (Addr+XR3) with A

F480XXXX EOR contents of CSL ot EA (V in CSL at Addr) with A

F580XXXX EOR contents of CSL at EA (V in CSL at "Addr+XR1") with A

F680XXXX EOR contents of CSL at EA (V in CSL at "Addr+XR2") with A

F780XXXX EOR contents of CSL at EA (V in CSL at "AddrtXR3") with A

wmmvewe  Shift Instructions s

Shift Left Logical A (SLA)

10*X Contents of A shift left the number of shift counts in DISP

1100 Contents of A shift left the number of shift counts in XR1

1200 Contents of A shift left the number of shift counts in XR2

1300 Contents of A shift left the number of shift counts in XR3
Shift Left Logical A & Q(SLT)

10*X Contents of A and Q shift left the number of shift counts in DISP

1180 Contents of A and Q shift left the number of shift counts In XR1

1280 Contents of A and Q shift left the number of shift counts in XR2

1380 Contents of A and Q shift left the number of shift counts in XR3
Shift Left And Count A {SLCA)

10*X Contents of A shift left the number of shift counts in DISP

1140 Contents of A shift left the number of shift counts in XR1

1240 Contents of A shift left the number of shift counts in XR2

1340 Contents of A shift left the number of shift counts in XR3
Shift Left And Count A & Q (SLC)

10*X Contents of A and Q shift left the number of shift counts in DISP

11C0 Contents of A and Q shift left the number of shift counts in XR}

12C0 Contents of A and Q shift left the number of shift counts in XR2

13C0 Contents of A and Q shift left the number of shift counts in XR3
Shift Right Loglcal A (SRA)

18*X Contents of A shift right the number of shift counts in DISP

1900 Contents of A shift right the number of shift counts in XR1

1A00 Contents of A shift right the number of shift counts in XR2

1800 Contents of A shift right the number of shift counts In XR3

Hexadecimal == Shift Instructions e
Shift Right A & Q (SRT)

18*X Contents of A and Q shift right the number of shift counts in DISP

1980 Contents of A and Q shift right the number of shift counts in XR1

1A80 Contents of A and Q shift right the number of shift counts in XR2

1880 Contents of A and Q shift right the number of shift counts in XR3
Rotote Right A & Q (RTE)

18*X Contents of A and Q rotate right the number of counts in DISP

19C0 Contenis of A and Q rotate right the number of counts In XR1

1ACO Contents of A and Q rotate right the number of counts in XR2

1BCO Contenis of A and Q rotate right the number of counts in XR3

e Branch Instructions s

Branch Or Skip On Condition (BSC or BOSC)

48*X Skip the next one-word instruction if ANY condition is sensed

4C*XXXXX Branch to CSL at EA (Addr) on NO condition

4D*XXXXX Branch to CSL at EA (Addr+XR1) on NO condition

AE*XXXXX Branch to CSL at EA (Addr+XR2) on NO condition

4F *XXXXX Branch fo CSL at EA (AddrtXR3) on NO condition

4C*XXXXX Branch to CSL at EA (V in CSL at Addr) on NO condltion

4D*XXXXX Branch to CSL at EA (V in CSL at "Addr+XR1") on NO condition

4E*XXXXX Branch to CSL at EA (V in CSL at “Addr+XR2") on NO condition

AF *XXXXX Branch to CSL at EA (V in CSL at "Addr+XR3") on NO condition
Branch And Store Instruction Register (BSI)

40XX Store next sequential address in CSL at EA (1+DISP) and Branch
to EA+]

41XX Store next sequential address in CSL at EA (XR1+DISP) and Branch
to EA+]

42XX Store next sequential address in CSL at EA (XR2+DISP) and Branch
to EA+]

43XX Store next sequential address in CSL at EA (XR3+DISP) and Branch
o EA+]

44*XXXXX If NO condition is true, store next sequential address in CSL at
EA (Addr) ond Branch to EA+]

45*XXXXX If NO condition is frue, store next sequential address in CSL at
EA (Addr+XR1) and Branch to EA+]

46*XXXXX 1f NO condition Is true, store next sequential address in CSL ot
EA (Addr+XR2) and Branch to EA+]

47*XXXXX If NO condition is frue, store nextsequential address in CSL at
EA (Addr+XR3) and Branch to EA+]

44*XXXXX If NO condition is true, store next sequential address in CSL at
EA (V In CSL ot Addr) ond Branch to EA+]

45* XX XXX If NO condition is true, store next sequential address in CSL at
EA (V In CSL at "Addr+XR1") and Branch to EA+1

46*XXXXX If NO condition Is true, store next sequential address in CSL at
EA (V In CSL at "Addr+XR2") and Branch to EA+]

47*XXXXX If NO conditlon Is true, store next sequential address in CSL at
EA (V in CSL at "Addr+XR3") and Branch to EA+]
Modlfy Index and Skip (MDX)

70XX ADD expanded DISP to | (no skip can occur)

7IXX ADD expanded DISP to XR1

72XX ADD expanded DISP to XR2

73XX ADD expanded DISP to XR3

74AXXXXXX Add expanded positive DISP to CSL at Addr (Add to memory)

7500XXXX Add Addr to XR1

7600X XXX Add Addr to XR2

7700XXXX- Add Addr to XR3

7AXXXXXX Add expanded negative DISP to CSL at Addr (Add to Memory)

7580XXXX Add V in CSL at Addr to XR1

7680XXXX Add V in CSL ot Addr to XR2

7780XXXX Add V in CSL of Addr to XR3
Wait (WAIT)

3000 WAIT until manual start or until completion of an Interrupt
subroutine
Compare (CMP)

BOXX Compare A with contents of CSL at EA (I+DISP)

B1 XX Compare A with contents of CSL at EA (XR1+DISP)

B2XX Compare A with contents of CSL at EA (XR2+DISP)

B3XX Compare A with contents of CSL af EA (XR3+DISP)

B400XXXX Compare A with contents of CSL at EA (Addr)

B500XXXX Compare A with contents of CSL at EA (Addr+XR1)

B&OOX XXX Compare A with contents of CSL at EA {Addr+XR2)

B700XXXX Compare A with contents of CSL at EA (Addr+XR3)

BABOXXXX Compare A with contents of CSL ot EA (V in CSL at Addr)

B5SBOXXXX Compare A with contents of CSL at EA (V In CSL at "Addr+XR1"}

B6BOX XXX Compare A with contents of CSL at EA (V in CSL at "Addr+XR2")

B780X XXX Compare A with contents of CSL at EA {V In CSL at "Addr+XR3")
Double Compare (DCM)

BBXX Compare A and Q with contents of CSL ot EA (14DISP) and EA+]

BIXX Compare A and Q with contents of CSL ot EA (XR1+DISP) and
EA+]

BAXX Compare A and Q with contents of CSL at EA (XR2+DISP) and
EA+]

BBXX Compare A and Q with contents of CSL at EA (XR3+DISP) and
EA+]

BCOOXX XX Compare A ond Q with contenk of CSL ot EA (Addr) and EA+]

BDOOXXXX Compare A and Q with contents of CSL at EA (AdarrXR1} and

EAH




Input/Output Control Commands

10CC

Device/ Function

Address Word

Area, Function, and Modifier Word

I Hex. | Hex.
1816/1053
Write XXXX 1st -4th Printers- 109
(Core Storage Addr) | 5th-8th Printers- 179
02| -1st or 5th Printer
04| -2nd or &th Printer
08| -3rd or 7th Printer
10 [ ~4th or 8th Printer
Sense Device 0000 1st -4th Printers- {OF
5th-8th Printers- |7 F
02| -1st or 5th (03 if reset)
04| -2nd or 6th (05 i¥ reset)
08| -3rd or 7th (09 if reset)
10| -4th or 8th (11 if reset)
1816
Read XXXX 1st 1816- 10 302>_Enter Input Character
(Core Storage Addr) 2nd 1816- |7A02 from Keyboard
Control 0000 Tst 1816- 10C02~, p) Keyboard i
2nd 1816~ 7C02> I:rcoiee:ySfafusm
1054/1055
Read XXXX Read to Core- |1A00
(Core Storage Addr)
Write XXXX Punch from Core- {1900
(Core Storage Addr)
Control 0000 Read to Buffer- [1C10 | =Initiate Reader Service
Response Interrupt
Sense Device 0000 1054/1055- |1E00O
01| -Reset Indlcators
1442
Initialize XXXX Ist 1442- 116
Read (Table Addr) 2nd 1442- |8D
00| ~Card Image
01 | -Packed Mode
Initiolize XXXX Ist 1442- |1 500>_

N . Punch Core Image
Write (Table Addr) 2nd 1442- |8D00 Yo Card Columns
Control 0000 Ist 1442~ 114

2nd 1442- [8C
02| -Feed Cycle
80 | -Stacker Select
82 -Feed Cyclo &
Stacker Select
Sense Device 0000 st 1442- 11700
2nd 1442- |8F00
01 | -Reset Indicators
1443
Initialize XXXX 3500
Write (Table Addr) 01 | ~Suppress Space After
Print
Control XX00 Carriage Control- |3400
(Carriage Control
Character)
Sense Device 0000 1443-13700
01 | =Reset Indlcators
1627
Write XXXX 1627- |2900
(Core Storage Addr)
Sense Device 0000 1627- |2F00
01 | -Reset Indicators
i8i0
Control 00 XX 1st drive- |24
"A" Models (Number of Cylinder 2nd drive- |44
Movements) 3rd drive- |[4C
00 | ~Carrioge Forward
04 | -Carrioge Backward
Control 00XX Ist drive~ |24
"B" Models (Cylinder Addr) 2nd drive- |44
3rd drive- |4C
00 | -Seek Specified Addr
Q1 | -Restore to Home
Position
Initialize XXXX Ist drive- |26
Read (Table Addr) 2nd drive- (46
(A or B Model) 3rd drive- |4E
0 | =Read into Core
8 | -Read Check

-Disk Sector

10CC
Device/ Function Address Word Area, Function, and Modifier Word
! Hex . I Hex .
1810 (Continued)
Initialize XXXX 1st drive- |25
Write (Table Addr) 2nd drive- { 45
(A or B Model) 3rd drive- | 4D
0X| -Disk Sector
Sense Device 0000 st drive- § 2700
(A or B Model) 2nd drive- | 4700
3rd drive- | 4F00
01 | -Reset Indicators
2401/2402
Initialize XXXX Tape to Core- | 76X X
Read {Table Addn) | —
1
895101 RBBUE
| L[| -Pemiveo-ou
1=Even
1= Rd-while-correcting
1= Packed Format*
Deusity* 00 =800 bpi
01 =200 bpi
10=556 bpt
0= Tape Unit 0, 1= Tape Unit 1
*1gnored on 9-Track
Initialize XXXX Core to Tape- 75X)(|
Write (Table Addr) I'i—--See Initialize Read
(Bit 14 is not used)
Control 0000 Control~ | 74 XX
B910UI2BHIES
l—E‘tloo =Rewind Unload
001 = Write Tape Mark
010 =Erase
011 = Baclkspace
100 = Rewind
Density 00= 800 bpi
01 =200 bpt
10=556 bpi
O=Tape Unit 0, 1=Tape Unit 1
Sense Device 0000 77 XX
B910NRBUHE
00, . | .00
i- |. 1= Reset Indicaton
1=Operation Stop
0=Sense DSW
1=Channel Word Count
0=Select Tape Unit 0
1 =Select Tape Unit 1
System/360 Adapter
Initialize AKXXX Load Controt 6000
Write (Table Addr) Word to Adapter
Buffer
Initialize XXXX Load Control 6E00
Read (Table Addr} Word to Adapter
e m e e e [Buffer
Sonse D R .
Status 0000 Sense DSW- |4F00
1 [-Reset Indicators
Word Count 0000 Present Word
Count of Data 6F80
Channel
Control 0000 Generate Reset  {6C00
(Reset) to Adapter
Controls
Console (Area 00000)
Data Entry Switches
Tense 0000 Load Contentof | 0740
Switches to
A-register
Read XXXX A-register to 0240
(Core Storage Addr)| Core Storage
Program Switches
Eense 0000 Load Content of | 0760
Switches to
A-register
Read XXXX A-register to 0260
(Core Storage Addr) | Core Storage




Input /Output Control Commands

J0CC
Device/Functlon Address Word Area, Functlon, and Medifler Word
I Hex . L Hex.
T T
Console {Area 00000) Continued
Interrupt (Console)
Sense 0000 Load Indicator 07C0
Status to 1 | =Reset Indicator
A-register
Operations Monitor
Control 0000 Reset Timer 04E1
Interval Timers
Sense 0000 Load Indicator 6720
Status to 1 | -Reset Indicator
A-register
Control X000 Start or Stop 0420
Timer
0123
[Timer] |
ialeiclo]
1=Start Timer
O=Stop Timer
Interrupt Mask Register
Control XXXX Levels 0-13-| 0480
(Levels 0-13 use Levels 14-23- | 0481
bits 0-13, Levels
14-23 use bits 0-9)
1-bit =mask
0-bit =unmask
Program Interrupt
%omro XXXX Levels 0-13- | 04A0
(Generate Interrupt Levels 14-23-| 04 Al
with 1-bit. Levels
0-13 use bits 0-13,
Levels 14-23 use
bits 0-9.)
Digital Input
Direct Program Control
Read XXXX Dlor Pl Growp | 5A
(Addr to Store | to Core Storage XX| =Dl Addr 40 thru 7F or
Digit Input Group) Pl Addr 02thru 19
—_———— | —_———— PR I MR ——— e
Sense 0000 DSW, DI, or 5F
Device PISW 00 |-DSW
A-register 01 | -DSW, Reset Indicators
XX | ~-DI Addr 40 thru 7F or
PISW Addr 02theu 19
Control 0000 Generate Reset | 5C20
to DI Controls
Data Channel Control
Initialize XXXX Set up DC SE
Read (Addr of Data Table) | Controls for X0
Transfer of Data 'jﬁ
891011
IT-‘M’ Read Random
01 = Read Sequential
10 = Read Single
I 1=Ex. Sync,
Analog Input |
Direct Program Control
Write XXXX Al-151
(Mpx Addr Location) AlE- | 81> Analog Input to ADC
XX
B9I0URBUS
Lﬂwﬂl-blt res.
01 = 14-bit res,
L 10 =8-bit res,
1=Ex. Sync.
Read XXXX Al- |52
(Addr to Store AIE- | 82> | ADC to Core
ADC Reading) 00
80 -Sequential Programmed
Operation
Control 0000 ﬁl- 54°°>Rese' Controls and
AlE- 18400
Registers
Sense 0000 Al- 157
Device AlE- |87
0 [-Al
8  |~Comparator
1 |~Reset Indicators

10CC
Device/ Function Address Word Area, Function, and Modifier Word
i Hex.l Hex . i
1
- T
Analog Input Continued
Data Channel Control
Initiolize XXXX Al- 15500 | {Set up DC for
Write (First Mpx Addr AlE- |8500 | Transfer of Mpx Addr
Table Location) and Limit Words)
RSP [PURA R P —— Y D S —
Initlalize XXXX Al- |56
Read (First Data Table Addr), AIE- |86
XX

810U RBKS

l | Lﬂw-u-bﬂtnu

01=140it vee,

I. 10= 8 - bit res.
0=1 DC Operation
1=2 DC Operation

1=Ex, Sync.
Digital and Analog Output
Direct Program Control
Write XXXX Core Storage to | 61
(Addr of Output | DAO Device XX |-DAO Register Addr
Data) 00 thru 7F
Control 0000 64
20 |-Reset DAO Controls
40 |-Initiate Simultaneous
Transfer from Registers
80 |-Start Pulse Output
Timer
Sense 0000 DSW to A 4700
Device A-reglster 01 |~Reset Indicators
Data Chonnel Control
Initialize XXXX Set up DC 65
Write {Addr of Data Table) {Controls to X0
Transfer Data
891011
L0=Random
1=Single
1=Ex. Syme.
10CC Format
0 15 0 4 1] 15
——— - — o J—— ——
Address Area  Function Modifier
' Even Location t Odd Location ——————
(EA) (EA+1)
Interrupts
Interrupt Priority |Core Storage Location ILSW
Leve! .
Decimal Hex.,
Internal 1 8 8 Yes
Trace 26 9 9 No
**CE 27 10 A No
*External 0 2 n 8 Yes
1 3 12 C Yes
2 4 13 D Yes
3 5 14 E Yes
4 é 15 F Yes ¢ Basic
5 7 16 10 Yes
6 8 17 n Yes
7 9 18 i2 Yes
8 10 19 i3 Yes
9 i 20 14 Yes
10 12 21 15 Yes
11 13 22 16 Yes
12 4 23 17 Yes
13 15 24 18 Yes
14 16 25 19 Yes Special
15 17 26 1A Yes Feature
16 18 27 18 Yes Group 1
17 19 28 1C Yes
18 20 29 1D Yes
19 21 30 3 Yes Special
20 22 3 1F Yes Feature
2] 23 32 20 Yes Group 2
22 24 33 21 Yes
23 25 34 22 Yes
* External Interrupt cannot occur at the end of an XI1O or BSI
instruction.
** A CE Interrupt Stores the return link in core location 10
(decimal) and starts execution at core location 0001,
Interrupts are prevented in the same monner as for the
standard forced BS).




Instruction Set

Hexadecimal Branch Instructions —esse Symbol Meaning
BEQOXXXX Compare A and Q with contents of CSL at EA (Addr+XR2) and A Accumulator
EA+ Q Accumulator Extension
BFOOXXXX Compare A and Q with contents of CSL at EA (Addr+XR3) and Addr Contents of the address portion of a two-word Insfruction
EAH csL Core storage location
BCBOXXXX Compare A and Q with contents of CSL at EA (V in CSL af Addr) DISP Contents of the displacement portlon of a one-word Instruction
and EA+] EA Effective address (See Figure 1~ )
BDBOXXXX Compare A and Q with contents of CSL af EA (V. in CSL at "Addr EA+1  Next higher address from the effectlve address
+XR1"} and EA+] 1 Contents of the Instruction Reglster
BEBOXXXX Compare A and Q with contents of CSL at EA (V in CSL ot "Addr v Value
+XR2") and EA+] XR1 Contents of Index Register 1
BFBOXXXX Compare A and Q with contents of CSL at EA (V in CSL at "Addr XR2 Contents of Index Register 2
+XR3") and EAH XR3 Contents of Index Register 3
X Hexadecimal value can be 0-F
e | /O Instructions e * Used for hexadecimal values that have limits
Execute 1/0 (XIO)
08XX Execute IOCC in CSL at EA (HDISP) and EA+1 Effective Address Computation
09XX Execute 10CC in CSL at EA (XR1+DISP) and EA+]
0AXX Execute |OCC In CSL at EA (XR2+DISP) and EA+1 = = — - -
OBXX Execute 1OCC In CSL at EA (XR3+DISP) and EA+1 Tag | F =0 . P21, A0 f=1, 1A=
OCOOXXXX Execute |0CC in CSL af EA (Addrand EA+1 Bits | (Direct Addressing) | (Direct Addressing) | (Indirect Addressing)
0DOOXXXX Execute |OCC in CSL at EA (Addr+XR1) and EA+] .
- =1+ = =
OEOOXXXX Execute OCC in CSL at EA (AddrtXR2) and EA*] T=00[EA =1+ Disp BA = Address EA = C (Address)
OFOOXXXX Execute |OCC in CSL at EA (Addr+XR3) and EA+] "
= = + = + = +
0CBOXXXX Execute IOCC In CSL at EA (V in CSL at Addi} and EA+] T=O1|EA=XRI +Disp | EA = Address + XR1 | EA = C (Address + XRT)
ODBOXXXX Execute IOCC in CSL at EA (V in CSL at "Addr+XR1") and EA+] .
= = + = = +
OEBOXXXX Execute IOCC in CSL at EA (V in CSL at "AddrtXR2") and EA+] T=10|EA =XR2 + Disp | EA = Address + XR2 | EA = C (Address + XR2)
" "
OFBOXXXX Execute IOCC in CSL at EA (V In CSL at "Addr+XR3") ond EA+] T=11|EA = XR3 + Disp EA = Address + XR3 | EA = C (Address + XR3)
Disp = Contents of Displacement field of instruction
C = Contents of location specified by Address or Address + XR1, 2 or 3
. Internal Interrupt ILSW
Device Status Words
R 1 2 3 [§
AREA FEATURE 0 1 2 ¥ - X 9 10 1" 12 13 14 15
S Invalid Parity Storage CAR (No others,
Console Interrupt || Interrupt Op Code | Error Protect Check used.
Request Violation | Error
* * * e o —— e \"
Interval Timers || Timer Timer Timer ~ —
0 A B [
Data Enfry Switches 0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
Serme Swirche - Sense — - Program — - CE Sense >
ense Switches 0 1 2 3 4 6 7 8 9 10 n 12 13 14 15
1816 Printer-Keyboord P N i Reyboard | Storage Reyboard | .
1816 Printer—Keyboord [[ oo Keyboord | Reyboord Printer Printer Not Protect | Parity Printer tee fce
1- | -lIn First Group Service Response Request Busy Not Ready Violation | Error Parity Busy Not
15- | -in Second Group Response | (1816) (1816) Ready (1816} (1816) Error Ready
1442 Card Read Punch » . Storage | Feed Check e
2 | Fint Error o Operation | P | protect  [Reod ’EE Not Busy Not
17- | -Second ar Complete | 0" Violation  [Station i Reody Ready
i PTReader | * PT PT T PT PT PT PT PT PT PT TCE PT TCE PT tce pT tCe T
3 ;2:{: /9:‘]5“:;-‘?“ Tope | any Reader Punch Punch Reader Reader | pynch Punch Reader | Reader Reader Reader Punch Punch
Error Service Parity Service | gusy Not Busy Not Parity Storage | gysy Not Rdy | Busy Not Rdy
Request Error Request Ready Ready Error Protect
1810 Disk Storage "A” . Disk Disk Storage Write ree s
S : . N t ector Sector
g_ g'e';g Drive EA"Y Operation | Not Busy f'::“’ge :fr’;'y Protect 'EJ::: Select g‘t’:" . Not BCE Count Count
9~ | Third Drive fror Complete | Ready (R/W orCiel) "™ d Error Error v Ready usy High Low
1810 Disk Storage *B" R Disk Disk 5 i It i
4 | First Drive A . isl is| Carriage Parit torage Dota Write Dat Seek CE tce C’ Sector Sector
8- | Second Drive Errer Qperation | Mot Busy Home Eror | Profect | g2 select | G0 | Eror Mot B Model | Count | Count
o- | Thicd Drive Complete | Ready (RAW orCt Error Error Ready x4 Access High Low
. . fcE
Parity tce Not
5 1627 Plotter Service Not Busy
Response Error Busy Ready Ready
. . tce TCe *CE Printer . . Printer
6 1443 Printer Transfer | Error Printer C"“;‘""' c""l“z"" Ch";‘"" Parity Carriage | Printer Not BC°""’9‘ :"“"‘ Not
Complete Complete Busy Busy Ready usy usy Reudy
Analog Input . DpPC DPC Store Parit Pari . Cyc Steal| DPC
10- -Basic Endof  |sSCony | RlyConv | Protest | Contiol oy Overlop | 55,AMAR | Relay pny
16 ~Expander Table Complete | Complete | Violation | Errer Error Overload | Conflict | Busy Busy
Comparator :‘ h [
10- -Al Besic '9 ow . AMAR AMAR AMAR AMAR AMAR AMAR AMAR AMAR AMAR AMAR AMAR
16- Al Expander Outof | Qut of Overload | 55 MPX 512 256 128 64 2 16 8 4 2 1
Limit Limit
5 T
* Stor DI i |
1 Digital input Parity pmﬁ Scan Command i BDJSY
Error Violation | Complete | Reiect .
PISW - Process Interrupt Points (lewmer Assigned Groups) >
i
Digital and Analog || - . Pulse Daa . Data D/AC
12 Output Parity Ovtput Out Scan | Command | Channel o/
Error Timer Complete | Reect Active 4
* 1800 360 . * Storage N *
/360 Adapter Command | Command | Command | 1y Dota Protect Transfer End of - 360 Command Byte >
s Reject Stared Stored Check Violation | End Toble
Adapter Word Counter -t Word Count {1's Compl ) .
Tope . . Chai prorage | Tape Data B < | Dota . CE Wrong At Tape Tape Tope
" Tape Control Unit Unit 1 Command | End of o Violdion | Date R Overrun | Operation | Diagnostic | Length Lood Indicator { Busyor | Busy or
Select Reject Table fop S,‘OP“ "% ¥ Ervor el Error Complete | Indicator | Record Point or Mark | Rewind Not Ready
00 = True Count
TCU Word Counter 11= 1's Complement - 7 7 1 Word ICounf T T »
* Interrupt Conditions
t Active Only in CE Mode
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