
























































































































1860-1 MAGNETIC TAPE SUBSYSTEM 

The 1860-1 (figure 7-10) is a seven-track magnetic tape 
subsystem that includes the cabinet and the controller. 
The controller features the functional capabilities of 
read record, write record, write filemark, backspace, 
erase, rewind to loadpoint, rewind unload, recovery 
read, and controlled backspace. The magnetic tape ope­
rates at 25 inches per second, 800 bits per inch NRZI, 
with a 20K six-bit character-per-second transfer rate. 
It rewinds at 150 inches per second. The drive is in­
stalled in the upper half of the cabinet. The 1860-1 
operates from 120 Vac, 50/60 Hz source power. 

Figure 7-10. 1860-1 Magnetic Tape Subsystem 
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1860-72 MAGNETIC TAPE TRANSPORT 

The 1860-72 is a seven-track magnetic tape transport 
that operates in 800 bit-per-inch NRZI mode, 25 inches 
per second, and 20K six-bit characters per second. It 
rewinds at 150 inches per second. The transport does 
not include skins and must be housed in an 1860-1 
cabinet. It requires an installation kit (1860-201) for 
lower cabinet installation. The 1860-72 operates from 
120 Vac, 50 or 60 Hz source power. Option 1888-1 is 
available for 220 V ac operation. 

1860-2 DUAL MAGNETIC TAPE 
SUBSYSTEM 

The 1860-2 is a dual seven-track magnetic tape sub­
system that includes the cabinet and controller. The 
magnetic tape operates at 25 inches per second, 800 
bits per inch NRZI mode, with a 20K six-bit character­
per second transfer rate. It rewinds at 150 inches per 
second. Both drives are installed in one cabinet. The 
1860-2 operates from 120 V ac, 50 or 60 Hz source 
power. 

1860-3 MAGNETIC TAPE SUBSYSTEM 

The 1860-3 is a nine-track magnetic tape subsystem 
that includes the cabinet and controller. The magnetic 
tape operates at 25 inches per second, 800 bits per 
inch NRZI mode, with 20K eight-bit character-per­
second transfer rate. It rewinds at 150 inches per 
second. The drive is installed in the upper half of the 
cabinet. The 1860-3 operates from 120 V ac, 50 or 60 
Hz source power. 

1860-92 MAGNETIC TAPE TRANSPORT 

The 1860-92 is a nine-track magnetic tape transport 
that operates in 800 bit-per-inch NRZI mode at 20K 
eight-bit characters per second. It rewinds at 150 
inches per second. The transport does not include 
skins and must be house in an 1860-3 cabinet. It 
requires an installation kit (1860-201) for lower cabinet 
installation. The 1860-92 operates from 120 V ac, 50 
or 60 Hz source power. Option 1888-1 is available for 
220 V ac operation. 
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1860-4 DUAL MAGNETIC TAPE 
SUBSYSTEM 

The 1860-4, shown in figure 7-11, is a dual nine-track 
magnetic tape subsystem that inc ~udes th3 cabinet and 
controller . 1he magnetic tape operates a t 25 inches per 
second, 800 bits per inch NRZI mode, wi th 20K eig!lt­
bit character-per-second transfer rate . It rewinds at 
150 inches pe.r second. Both drives are installed in 0:1'3 

ca~in'~t. The 1860- 4 operates from 120 Vac, 50 or 60 
Hz source power. 

Figure 7-11. 1860- 4 Dual Magnetic Tape Subsystem 

1860-5 MAGNETIC TAPE SUBSYSTEM 

The 1860-5 , shown in figure 7-12, is a nine-trac!, dual­
mode magnetic tape subsystem that in::ludes fhe cab:net, 
formatter, and controller. The magnetic tap.e o~erates 
at 50 inches per second, 800 bits p'~r inch NHZI mod e, 
o r 1600 bits per inch phase encoded mode. It ha;, a 
transfer rate of 40K or 30K eight-bit characters per 
second, and rewinds at 160 inches per second. The drive 
is installed in the upper half of the cabinet . 

96767850 A 

1860-95 MAGNHIC TAPE TRANSPORT 

The 1860-95 is a nine-track dual-mode m:..gnetic tape 
t ransport t.lJ.at operates in 800 bits per inch NRZI mtKle 
or 1600 bits per inch ph~se encoded mode , 50 inches per 
second, with 40K and 80K eight-bit character- per-second 
transfer rate . It rewinds at 160 inches per seco!ld . The 
magnetic tape transport does not include skins and mu :>t 
b,3 housed in an 1860- 5 cabi~t. The 1860-95 requires an 
1860-201 installation '<it for installation in the lower 
cabinet. 

/ 

Figure 7-12. 1860-5 Magnetic Tape Sub:>ystem 
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1860-6 DUAL MAGNETIC TAPE 
SUBSYSTEM 

The 1860-6 shown in :igure 7-13 is a nine-track dual­
mode magnetic tape subsystem that includes the cabinet 
formatter, and controller. It operates at 50 inches per' 
second, 800 bits per inch NRZI mode or 1600 bits per 
inch phas·~ enc0ded mode, with a 40K or 80K eight- bit 
character- per-second transfer rate. It rewinds at 160 
inches per second. Both drives are installed in one 
cabinet. 

Figure 7-13. 1960-6 Dual Magnetic Tape Subsystem 

1843-1 COMMUNICATIONS LINE 
ADAPTER ' 

The 1843-1 controller provides multiplexed dual channel 
interfaces for connection of two synchronous or asyn­
chronous modems that conform to CCITT recommenda­
tions V24 or EIA RS232-C interface standards. A 
selectable baud rate of 110, 150, 300, 600, 1200, 2400, 
4800, 9600, and 19,200 in asynchronous mode or 1200, 

7-8 

2400, 4800, and 9600 in the synchronous mode may be 
selected. The 1843-1 features software selection and 
control of half duplex or full duplex operation, char­
acte r code l engths of 5, 6, 7 , or 8 bits, stop bit length 
of lx, 1. 5x, o r 2x, odd, even, o r no parity bit genera­
tion and checking, and variabl e input/output speeds. 
An additional feature is an internal cyclic encoder for 
cyclic checkword generation. The 1843-1 occupies one 
A/Q position within the processor unit. One 20-foot 
modem cable is supplied. 

1843-2 EIGHT-CHANNEL 
COMMUNICATION LINE ADAPTER 

The 1843-2 provides interface for up to eight asynchro­
nous communications devices that conform to CCITT RFC 
V. 24 or EIA RS232 - C standards . It provides baud rates 
of 75, 110, 150, 300, 600, 1200, and 3600 and switch­
selectable full or half dup~ex mode . The 1843-2 includes 
a program-selectable word length of 5, 6, 7, or 8 d~ta 
1:lits and 1, 1.5, or 2 stop bits, even or odd parity, and 
error detection, parity, line break, and buffer overrun. 
The 1843-2 occupies one card position in the processor. 

1850-11500 SERIES EQUIPMENT ADAPTER 

Th,e 1850-1 provides interface f.or 1500 Se ries 10M 
equipments and accommodates an products normally 
installed in a 1750-1. It includes the CYBER 18 inter­
fa'Je controller, terminator, power supply, and cable . 
It interfaces to a 1750-1. 

1862-1 PAPER TAPE READ /PUNCH 
CONTROLLER 

The 1862-1 controls paper tape I/ O with FACIT 4020 
reader and 4070 punch paper tape devices (non-CDC­
su;>plied equipment). Data transfer is in 8-bit character 
mode. The controller occupies O::ll~ position in the pro­
cessor. Connection to the paper tape devices is by 
means of a 15-foot (maximum) cable from the c0ntroller 
to an I/O relay station. Two 5-foot (maximll:n ) cables 
from the relay station connect to tile devices, one cable 
per device. The 1862-1 includes the ca'::Jles ani relay 
station. 
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CYBER 18 CONFIGURATOR 
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CYBER 18-05 
BATCH TERMINAL CONTROLLER -

1890-2 
2780 CONTROLWARE 

.200 UT CONTROLWARE 

• READ/WRITE MEMORY (16KB) 

• OPERATOR CRT 

• COMM. LINE ADAPTER 

• CARD READER/LINE PRINTER 1890-3 
CONTROLLER - 3780 CONTROLWARE 

1827-30 1829-30 
300 LPM 
PRINTER 

1827-60 
600 LPM 
PRINTER 

1-------( OR OR)-----4 

NOTE: 50 Hz UNITS ARE NOT SHOWN 

Figure 7-14. CYBER 18-05 Configurator 

300 CPM 
CARD READER 

1829-60 
600 CPM 
CARD READER 
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7153-10 18n-l 
NON~JMPACT CONSOLE 
PRINTER DISPLAY 

1827-30 
LINE 
'PRlNTER 

OR 

1827-1\1) 
LINE 
PRINTER 

1828-1 
CARD READER/ - LINE PRINTER 
CONTROLLER 

1829-30 
CARD -
READER 

1828-2 
CARD ·READER! 

OR - LINE PRJNTER/ 
COMMUNICATION 
CON'rROLLER 

1829-60 
CARD 
READER 

1870-1 
512 x 32-mT 
READ/WmTE 
MICRO MEMORY 

1871)-2 
2048 X 32-mT 
REAOIWRITE 
MICRO MEMORY 

1875-2 1875-1 
BREAKPOINT BREAKPOINT 
PANEL CO:,{TROLLER 

1750-1 DCB 
1850-1 ---- -------- 1500 SERIES 

1500 EQUIPMENT ADAPTER 

1862-1 
FAClT PAPER PAPER TAPE 
TAPE EQUIPMENT- -------- - -- READER/PUNCH 
(USER-FURNISHED) 

co~rROLLER 

2 LINES, 
1843-1 

SYNC OR ASYNC 
COMMUNICATION 
UNE ADAPTER 

TOTAL 
8 LINES 
ASYNC 1843-2 

1827-7 ---------- COMMUNICATION 
PRINTER UNE ADAPTER 

0573 

1811-2 

Y 
OPERATORS 
CONSOLE 

CYBER IS-10M 1865-2 
• PROCESSOR FLEXIBLE 

• FLEXIBLE DISK CONTROLLER DtSKDMVE 

ANDDMVE 

1882-16 

I 
STORAGE INCREMENT, 
32K BYTE, MOO 

MIN. 32K BYTES 
MAX. 128K BYTES 

1882-32 
STORAGE INCREMENT 
65K BYTE, MOS 

~ 
1860-1 1860-72 - MAGNETIC TAPE, 7-TRACK, ----- MAGNETIC TAPE. 
NR~I - SINGLE TAPE 7-TRACK 

1860-2 

- M~GNETIC TAPE, 7-TRACK, 
NRZI - DUAL TAPE 

1860-3 1360-92 - MAGNETIC TAPE, 9,TRACK 1----- MAGNETIC TAPE, 
NRZI - SlNGLE TAPE 9-TRACK 

1860-4 
~ MAGNETIC TAPE, 9-TRACK 

NRZI - DUAL TAPE 

1860-5 1860-95 
~ MAGNETIC TAPE, 9-TftACK -- MAGNETIC TAPE, 

NRZI OR PE - SINGLE TAPE 9-TRACK DUAL mm 

1860-6 
~ M~GNETIC TAPE, 9-TRACK 

NRZI OR PE - D~AL TAPE 

1866-12 
CARTRIDGE 
DISKD:!IIVE 

1833-4 
~ CARTRIDGE DISK ~. CONTROLLER ' OR . " 

1866-14 
CARTRIDGE 

i DISK DRIVE 

I I I 

1890-1 1890-2 1890-3 

200 u'r 2780 3780 

#' 

#' 

II1/" 

FIELD 
UPGRADE 
OPTION 

FIELD 
UPGRADE' 
OPTION 

FIELD 
UPGRADE 
OPTION 

MAXI 
4DRI 

MUM 
VES 

33-4 PER 18 

CONTROLWARE CONTROLWARE CONTROLWARE 

Figure 7-15. CYBER 18-10M Configurator 
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753-10 1811-1 
NO~-IMPACT CPNSOLE 
PRINTER DISPLAY 

1827-30 
LINE 
PRINTER 

OR 

1827-60 
LINE 
PRINTER 

1828-1 
r-- CARD ·READE'R/ 

LINE PRINTER 
CO~TROLLER 

1829-30 
CARD f--
READER 

1828-2 
CARD READER/ 

OR -- LINE PRINTER 
COMMUNICATIONS 
CONTROLLER 

1829-60 
CARD 
READER H70-1 

512 x 32-BIT 
READ/WRITE 
MICRO MEMORY 

1870-2 
2048 x 32-BIT 
READ/WruTE 
MICRO MEMORY 

1875-2 !S75-1 
BREAKPOINT BREAKPOINT 
PANEL CONTROLLER 

185'.1-1 
1750-1 DCB ----------- 1500 SERIES 
1500 EQUIPMENT ADAPTER 

1862-1 
FACIT PAPER PAPER TAPE 
TAPE EQUIPMENT------------

READER/PUNCH 
(USER-FURNISHED) CmITROLLER 

1843-1 
2 LINES, 

COMMTJ~CATIO~ 
SYNC OR ASYNC LINE ADAPTER 

TOTAL 
8 LINES 

1843-2 1827-7 I- __ M~£' ___ 
PRINTER 

COMMTJNICA TION 
LINE ADAPTER 

I I I 

1800-1 1890-2 1890-3 
200 UT 2780 3780 
CONTROLWARE CONTROLWARE CONTROLWARE 

0571 

A 1811-2 

Y 
OPERATORS 
CONSOLE 

CYBEIt 18-20 1865-2 

• PROCESSOR FLEXIBLE 
DISK DRIVE 

• FLEXIBLE DISK CONTROLLER 
AND DRIVE 

B82-16 

l 
STORAGE INCREMENT 
32K BYTE, MOS 

MIN, 32K BYTES 
MAX. 256K BYTES 

1882-32 
STORAGE INCREMENT 
65K BYTE, MOS 

t 
1860-1 

- MAGNETIC TAPE, 7-TRACK, -----
NRZI - SINGLE TAPE 

1860-2 

- MAGNETIC TAPE, 7-TRACK. 
NRZI - DUAL TAPE 

1860-3 - MAGNETIC TAPE, 9-TRACK, ... -----
NRZI - SINGLE TAPE 

1860-4 

- M4.GNETIC TAPE, 9-TRACK, 
NRZI - DUAL TAPE 

1860-5 
f--- MAGNETIC TAPE. 9-T8ACK, -----. 

NRZI OR PE - SINGLE TAPE 

1860-6 
i---- MAGNETIC TAPE, 9-TRACK. 

NRZI OR PE - DUAL TAPE 

1833-4 

~ CARTRIDGE DISK ~ CONTROLLER OR 

B74-1 - ECC MOS ARRAY 

1860-72 
MAGNETIC TAPE, 
7-TRACK 

1860-92 
MAGNETIC TAPE, 
9-TRACK 

1860-95 
MAGNETIC TAPE, 

flE LD 

~'J 
OP 

PGRADE 
TION 

,&/' 
FIE LD 

GRADE 
PTlO~ 

UP 
0 

FIE LD 
GRADE 
nON 

UP 
OP 

9-TRACK DUAL MODE V 

1866-12 
CARTRIDGE 
DISK DRIVE 

MAXIMUM 
4 DRIVES 
PER 1833-4 

1865-14 
CARTRIDGE 
D~SK DRIVE 

1867-10 

1833-1 
STORAGE 

t--MODULE DRIVE 
INTERFACE 

lx8 

,,~-, [ STORAGE 
MODULE DRIVE OR 
CONTROL UNIT 

2x8 

STORAGE MODULE 
DRIVE, 25M BYTES 

1867-20 
STORAGE MODULE 

8 UNITS 
MAX. 

8 UNITS 
MAX. 

DRIVE, 50M lJYTES 

TO/FROM 
1833-2 (2ND SYST EM) 

Figure 7-16. CYBER 18-20 Configurator 
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CASSETTE 
TAPE 

7-12 

1811-1 
CRT 

, 
p-_______________ J ~ __ --------------~ 

CYBER 18-30 CYBER 18-30 
PROCESSOR 1 
(COMMUNICATIONS 
PROCESSOR) 

64KBYTES 

COMMUNICATIONS 
MULTIPLEXER 

e16 OPTIONAL ASYNCHRONOUS 
COMMUNICA TION liNE ADAPTERS 

e16 OPTIONAL USER CRTs/TTYs } 

OPTIONAL 
EXPANSION 
UP TO 64 
UNITS 

1833-1 
STORAGE 
MODULE 
DRIVE 
INTERFACE 

I 
1833-3 

STORAGE 
MODULE DRIVE 
CONTROL UNIT 

I 
1867-1 
STORAGE 
MODULE 
DRIVE 
25M BYTE 

PROCESSOR 2 
(TIMESHARING 
PROCESSOR) 

128KBYTES 

1832-4 
MAGNETIC TAPE 

~ CONTROLLER 
(NRZI) 

I 
1860-92 
MAGNETIC 
TAPE 
TRANSPORT 

OPTIONAL 
EXPANSION 
UPT04 
UNITS 

1828-1 

CASSETTE 
TAPE 

CARD 1829-30 
- READER/LINE --~ CARD 

PRINTER READER 
CONTROLLER 

1827-30 
...... LINE 

PRINTER 

Figure 7-17. CYBER 18-30 Timeshare Configurator 
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MACRO INSTRUCTION EXECUTION TIMES A 

e. 

When calculating the instruction execution times listed 2. For an enhanced storage reference field 
on the following pages, the user must consider the instruction, add the following address mode time 
follOWing parameters: to the execution time given in this appendix. 

1. For basic storage reference instructions, add the Additional 
following addressing mode time to the execution Addressing Mode Delta Execution Time 
time given in this appendix. 

0 ~O .00 
Additional Additional 

Fl Delta Execution Time Fl Delta Execution Time 1 .67 

0 ~O .00 0 =0 .29 2 .28 

1 .00 1 ~51 3 .78 

2 .00 2 .51 Additional 
Addressln& Mode Delta Execution Time 

3 .29 3 .51 
0 =0 .22 

4 .80 4 .80 
1 .72 

5 .80 5 .80 
2 .72 

6 .80 6 .80 
3 '1.50 

7 .80 7 .80 
3 • Add .72 microseconds for the following 

8 .00 8 • 80 instructions: 

9 .29 9 .80 SJI 

10 .29 10 .80 ARJ 

11 .57 11 1.07 SB! 

12 .80 12 1.57 ANI 

13 .80 13 1.57 LR! 

14 .80 14 1.57 OR! 

15 .80 15 1.57 

96767850 A A-I 



r 
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G 

r 

(,-, 

Execution lJ 
Mnemonic , De fin ltlon \ Times VLsec) OP Code 

r 

AAB Transfer Arithmetic Sum A, Q+M 1. 74, 1.91,2.08, 0 8 3 8-F ~ 
2.25 

AAM Transfer Arithmetic Sum A, M 1. 74, 1.91,2.08, 0 8 2 8-F 
r 

2.25 L 

AAQ Transfer Arithmetic Sum A, Q 1. 10, 1. 34, 1.51, 
1.54t 

0 8 3 0-7 r 
LJ 

ADD ADD A 1. 76 8 o to F .:1-

ADQ ADDQ 1. 76 F o to F 1 :-" 

L 
ALS A Left Shift 1. 62 + • 056 * N 0 F C/D O-F 

r---

AMr AND Memory 
5.68 { 0 4 o to F o to F 

A 1 .:1-
1--.; 

I r-' 

AND AND with A 1. 62 A o to F 6 

ANr AND Register 5.40 { 0 4 o to F 10 to F 
A 0 .:1-

ARr Add Register 5.40 { 0 4 o to Flo to F 
8 0 

L. 

C ,-.J 

r 
ARS A Right Shift 1. 62 + .056 * N 0 F 4/5 O-F 

L. 

ASC Accumula tor Scale 2. 88 + • 056 * N 0 B 0 A 
r-' 

CAB Transfer Complement Logical Product 1. 63, 1.80, 1. 96, 0 8 F 8-F 
A, Q+M 2.13t 

L 

CAM Transfer Complement Logical Product A, M 1.63, 1.80, 1. 96, 0 8 E 8-F 
2.13t 

:-
I 

l.-J 

CAQ Transfer Complement Logical Product A, Q 1. 18, 1. 34, 1.34, 0 8 F 0-7 
1.51 t 

r 
L, 

CBP Clear Breakpoint Interrupt 2.19 0 B 0 '7 
r 

CCE Compare Character Equal 6.14 { 0 4 O-F O-F 
E 2 .:1- L.. 

I r 
t For inter-register instructions, the first execution time is for A or Q register destinations, the second time 

1 

L.i 
Is for M, A and M, or Q a'nd M registers, the third time is for A and Q, and the Jourth time for A and Q 
andM. 

1 
I 

l_. 

C 
L 
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Executlon 
Mnemonic Definition Times (J,Lsec) OP Code 

CLF Clear Field { 0 5 + I 6 
6.64 o to F OtoF ~ 

CLR Clear to Zero 1. 18~ 1~ 34, 1.34, 0 8 4 o to 7 
1.51t 

CPB Clear Program Protect 1.72 0 7 0 0 

CrE Compare Register Equal 5.23, 5.46tt { 0 4 o to F o to F 
E 0 ~ 

DMt Define Micro Interrupt 3.43 0 B 0 6 

DrP Decrement and Repeat 2. 22ttt 0 6 tttt o to F 

DVI Divide Integer 10.48 3 o to F a 

EAB Transfer Exclusive OR A, Q, M 1. 63
t 

1. 80, 1. 96, 0 8 7 8 to F 
2.13 

EAM Transfer Exclusive OR A, M 1. 63, 1. 80, 1. 96, 0 8 6 8 to F 
2.13t 

EAQ Transfer Exclusive OR A, Q 1. 18, 1. 34, 1.34, 
1.51t 

0 8 7 o to 7 

EIN Enable Interrupt 1. 40 0 4 0 0 

EMS Execute Micro Sequence 6.20ttttt 0 B r,o 2 

ENA Enter A .95 0 A a 
I 

ENQ Enter Q .95 0 C 6-

I 
EOR Exclusive OR with A 1. 62 B o to F a 

. I 
Ext Exit Interrupt State 1. 85 0 E a 

I 

t For "inter-register instructions, the first execution time is for A or Q register destinations, the second time 
is for M, A and M, or Q and M registers, the third time is for A and Q, and the fourth time for A and Q 
and M. 

ttFor compare instructions, the first execution time listed is for unequal conditions, and the second time 
is for equal conditions. 

ttt Add. 62 microseconds for the DIP instruction. 

tttt 2, 4, 6, 8, A, C, E 

ttttt Plus micro-seauence time 
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r 

L. 
r 

(' 
\ ....... __ .. 

Execution 
Mnemonic Definition Times (psec) OPCode l_ 

I"' 

GPE Generate Character Parity Even 3.92 0 B 0 8 
LJ 

GPO Generate Character Parity Odd 3.92 0 B 0 9 

TIN Inhibit Interrupt 1.40 0 5 0 0 I 
L.J 

INA Increase A .95 0 9 A 

I : 
INP Input to A 

'3.77 min. 
0 2 A 

15.63 maxt 
I 

L 

INQ Increase Q .95 0 D A 1"" 

I LJ 
JMP Jump 1.17 1 o to F A 

f' 
LAB Transfer Logical Product A, Q+M 1. 63, 1. 80, 1.96, 0 8 B 8 to F 

2. 13tt ~ 

LAM Transfer Logical Product A, M 1. 63, 1. 80, 1. 96, 0 8 A 8 to F 
2. 13tt 

I' 

L.; 

LAQ Transfer Logical Product A, Q 1.10, 1.34, 1.34, 0 8 B o to 7 
1.51tt 

Load Character to A { 0 4 o to F o to F 
LCA 5.80 

C 2 A 

C-
.-i 

I 1"" 

LDA Load A 1.62 C o to F A l-.J 
I 

LDQ LoadQ 1.62 E o to F A 

6.19 + .056 * N {o t: F 
5 o to F [4 or C 

LFA Load Field o to F A 

1"" 

L., 

- r 
LLB Load Lower Unprotected Bounds 2.14 0 B r,o 1 

w 
LLS Long Left Shift 2.30 + .056 * N 0 F ElF o to F 

r 
LMM Load Micro Memory 2.42 + 3.5 * N 0 B 0 1 

L 
LRG Load Registers 13.80 0 B 0 2 

r 
I 

I 

L.. 
t Maximum time is for Internal reject 

tt For inter-register instructions, the first execution time is for A or Q register destinations, the second time 
is for M, A and M, or Q and M registers, the third time is for A and Q, and the fourth time for A and Q 

\ 

L, 
andM. 

r' 
L.. 

C 
L. 

A-4 
96767850 A 

r 

L 



I 
I 

~ 

I 
J 

l 
.J 

l 
-.J 

'I 
I 

n 
u 

[J 
r"I 

I 

U 

[J 
l 
u 
'I 

I 
-.J 

, 
I 

U 

o 

./ 

Execution 
Mnemonic Definition Times (s.&sec) 

LRr Load Register 5.40 { 
LRS Load Right Shift 2.30 + .056 * N 

LUB Load Upper Unprotected Bounds 2.14 

MUI Multiply Integer 
5.62 min. 
7.49 max. 

NOP No Operation 1.17 

OMr OR Memory 5.68 { 

ORr OR Register 5.40 { 
3.49 min. OUT Output from A 

15.63 max. t 

QLS Q Left Shift - 1. 96 + • 056 * N 

QRS Q Right Shift 1. 96 + .056 * N 

RAO Replace Add lin Storage 2.22 

RTJ Return Jump 1.69 

SAM Skip If A = - 1.23, 1. 52tt 

SAN Skip If A -:F +0 1.23, 1. 52tt 

SAP Skip If A = + 1.23, 1. 52tt 

SAZ Skip If A = +0 1.23, 1.52 tt 

SBr Subtract Register 5.47 { 

SCA Store Character from A 6.53 { 

t Maximum time Is for internal reject 

tt For skip instructions, the first execution time is for no skip, and the second is for skip. 
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OP Code 

0 4 otoFlotoF 
C 0 ~ 

0 F 6/7 o to F 

0 B r,o 0 

2 o to F ~ 

0 F o to 1 o to F 

0 4 o to F o to F 
D 1 ~ 

0 4 otoFlotoF 
D 0 ~ 

I 
0 3 ~ 

0 F A orB o to F 

0 F 2 or 3 o to F 

D o to F ~ 

I 
5 o to F ~ 

0 1 3 o to F 

0 1 1 o to F 

--
0 I 2 o to F 

0 1 0 o to F 

0 4 o to F o to F 
9 0 ~ 

0 4 o to F 10 to F 
C 3 ~ 

I 
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Execution 
Mnemonic Definition Times (#.&sec) OP Code l-.J 

SEF Set Field 6.64 { 0 5 o to FI7 orF 
o to F OtoF A 

,... 

L; 

SET Set to 1s 1.18, 1.34, 
1.51t 

1.34, 0 8 8 o to 7 
I' 

L, 
SFA Store Field 7.15 * .056N {O t~ F 

5 o to F 5 or D 
o to F A r 

SFN Skip if Field Nonzero 5.85, 6.08tt 
{O t: F 

5 o to F' 13 or B 
o to F A 

l..; 

SFZ Skip if Field Zero 5.85, 6.08tt 
{o t~ F 

5 o to F 12 or A 
o to F A 

,... 
U 

SIO Set/Sample Output or Input 3.88 0 
r---

B 0 4 

L, 

SJE Subroutine Jump Exit 4.50 { 0 4 o to F o to F 
5 0 A 

SJr Subroutine Jump 4.67 { 0 4 o to F 10 to F 
5 0 A 

,... 
LJ 

SLS Select Stop 1.35 0 0 0 
I 

0 C ._J 

SNF Skip on No Program Protect Fault 1.17, 1. 46tt 0 1 B o to F 
["' 

SNO Skip on No Overflow 1.17, 1. 46tt 0 1 F o to F L, 

SNP Skip on No Storage Parity Error 1. 35, 1. 46tt 0 1 D o to F 
r--

SOV Skip on Overflow 1.17, 1. 46tt 0 1 A o to F L. 

SPA Store A, Parity to A 2.18 7 o to F A r 

SPB Set Program Protect 1. 72 0 6 0 l L., 

SPE Skip on Storage Parity Error 1.35·, 1. 46tt 0 1 C o to F r 

SPF Skip on Program Protect Fault 1.17, 1. 46tt 0 1 E o to F L 

r 

t For inter-register instructions, the first execution time is for A or Q register destinations, the second time L-
is for M, A and M, or Q and M registers, the third time is for A and Q, and the fourth time for A and Q 
andM. ["' 

tt For skip instructions, the first execution time is for no skip, and the second is for skip. L 

r 
I 
L_, 

( ~, i 

l._. 
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Execution 

Mnemonic Definition Times (J.tsec) OP Code 

SPS Sample Position Status 3.94 0 B 0 5 

SQM Skip If Q = - 1. 23, 1.52t 0 1 7 o to F 

SQN Skip if Q i +0 1.23, 1.52t 0 1 5 o to F 

SQP Skip if Q = + 1.23, 1.52t 0 1 6 o to F 

SQZ Skip if Q = +0 1.23, 1. 52t 0 1 4 o to F 

SRG Store Registers 12.59 0 B 0 3 

SrM Skip if Register Negative 1. 91, 2.02t 0 0 3,7 B, o to F 
F 

SrN Skip if Register Nonzero 1. 91, 2.02t 0 0 1,59, o to F 
D 

SrP Skip if Register Positive 1. 91, 2.02 t 0 0 2,6 A, o to F 
E 

SRr Store Register 5.51 { 0 4 o to F o to F 
C 1 ~ 

SrZ Skip if Register Zero 1.91, 2.02 t 0 0 0,48 o to F 
C 

STA Store A 1.69 6 OtoF ~ 

I 
STQ Store Q 1.69 4 o to F ~ 

I 
SUB Subtract 1. 76 , 9 o to F ~ 

SWN Skip if Switch not Set 1.12, 1.40t 0 1 9 o to F 

SWS Skip if Switch Set 1.12, 1.40t 0 1 8 oto F 

TCA Transfer Complement A 1. 18, 1. 34, 1.34, 0 8 6 o to 7 

1. 51tt 

TCB Transfer Complement Q+ M 1. 46, 1.62, 1. 79, 0 8 5 8 to F 

1. 96tt 

t For skip instructions, the first execution time is for no skip, and the second is for skip. 

tt For inter-register instructions, the first execution time is for A or Q register destinations, the second time 
is for M, A and M, or Q and M registers, the third time is for A and Q, and the fourth time for A and Q 

andM. 
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Execution 
Mnemonic Definition Times (J.&sec) OP Code L 

TCM Transfer Complement M 1. 46, 1.62, 1. 79, 0 8 4 8 to F 
1.96t 

r--

L, 

TCQ Transfer Complement Q 1. 18, 1.34, 
1.51t 

1.34, 0 8 5 o to 7 

[ 
TRA Transfer A 1. 18, 1. 34, 1.34, 0 8 A o to·7 

1. 51t r 

TRB Transfer Q+M 1. 46t 1.62, 1. 79, 0 8 9 8 to F 
1. 96 

L-.J 

r-' 

TRM Transfer M. 1. 46, 1. 62, 1. 79, 0 8 8 8 to F 
1. 96t l..J 

TRQ TransferQ 1. 18, 1.34, 1.34, 0 8 9 o to 7 
1. 51t 

XFr Transfer Register 2.47tt 0 7 0, 1 to 7 
1 to 7 

t For inter-register instructions, the first execution time is for A or Q register destinations, the second time 
is for M, A and M, or Q and M registers, the third time is for A and Q, and the fourth time for A and Q 
andM. 

tt Add. 67 microseconds for XFI instruction. 
r-' 
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