








































































































MICRO INSTRUCTION FORMATS 

Each micro memory address specifies the location of 
two micro instructions. Each 32-bit micro instruction 
is divided into five main sections and is numbered from 
left to right as bits 0 to 31. 

1ill!. 
0,1 

2-15 

16-18 

19-23 

24-31 

Function 

Mode (M) field specifies format of S and C 
field and sequencing mode to obtain next 
micro instruction pair. 

ALU control field specifies ALU operation, 
sources of operands, and destination of 
result of operation. 

Test (T) field specifies method of selecting 
which micro instruction of next micro 
instruction pair to execute. 

Special (S) field specifies subformat selec­
tion and special operation. 

Constant (C) or suboperation field specifies 
constants or other codes. 

The total instruction appears as follows: 

o 12 

I M I 

SHIFT AND 
SCALE 

F 

6 7 910 

I A I B 
1213 

I 
I 
I 
I 
I 
I 

The M field specifies one of three addressing modes to 
be used to obtain the next micro instruction pair from 
micro memory and specifies the format to be used in 
interpreting bits 19 to 31 of the micro instruction as 
follows: 

Format for 
M Addressing Mode Bits 19 to 31 

00 Return Format 1 

01 Sequential Format 1 

10 Jump Format 2 

11 Sequential Format 3 

Figure 6-3 shows all the micro instructIon formats. 
Note that format 1 and format 2 mIcro instructions have 
two subformats, which are selected by the value of bit 
19 (SF). 

1516 18 
D I T 
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Figure 6-3. Micro Instruction Formats 
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The ALU control fields specify the sources of two oper­
ands on which an arithmetic, logical, shift, or scale 
operation is to be performed and specify the destination 
of the result of the operation. For arithmetic and logi­
cal operations, the ALU control fields consist of the 
ALU function (F), A source (A), B source (B), and 
destination (D) fields, shown as follows: 

2 1213 15 6'7 9JI0 

I A I I D B F 

For shift and scale operations, the A and B fields are 
interpreted as follows: 

2 6 7 8 9 1011 1213 15 

F -
The F field specifies shift or scale operation. Bits 7 
and 8 specify right or left shifting. Bit 9 specifies 
whether the A register alone or the A and Q registers 
togeth~r are to be shifted or scaled. Bit 10 is not used, 
and bits 11 and 12 specify the shift control code. The D 
field contains a no-operation code for shift and scale 
operations. 

The T field is the conditional branch of the micro 
instruction and specifies which micro instruction, upper 
or lower, of the next micro instruction pair to execute. 
The test can be based on the result of the ALU opera­
tion of the current micro instruction or on some other 
condition • 

The codings in the Sand C fields depend upon the con­
tents of the M field. The S and C fields are coded in 
three formats. Format 1 is specified when the M field 
contains 00 (return mode) or 01 (sequential mode) as 
follows: 

Format 1 

S 

1920 23 24 25 

111 S/PAGE liJ _ _ I T'I 
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31 

The S field specifies operations, such as main memory 
read or write operations, or alternate codings to be 
used in the A, B, and D fields. The TIT' bit specifies 
that the code in the T field is to be interpreted as the 
normal T code (T IT'=O) or as the alternate T' code 
(T IT'=I). The subformat select bit, bit 19, determines 
whether bits 25 through 31 are to be interpreted as C' 
codes or as C" codes. The C' code can contain a con­
stant for driving the bit generator, additional informa­
tion to control the main memory read or write, or other 
operations. The C" codes are associated with 
transforms. 

Format 2 is specified when the M field contains 10 (jump 
mode) as follows: 

Format 2 

.19 20 2324 31 

H S I NMA I 
111 PAGE I NMA I 

If a jump is specified to a micro instruction pair within 
the same micro memory page, the subformat select bit 
is OJ bits 20 to 23 contain a special operation code as in 
format 1. Bits 24 through 31 contain the micro memory 
address of the next micro instruction pair. The sub­
format select bit is 1 when a jump is specified to a dif­
ferent m~cro memory pagej bits 20 through 31 contain 
the complete micro memory address of the next micro 
instruction pair. 

Format 3 is specified when the M field contains ·11 
(sequential mode), as follows: 

Format 3 

1920 23 24 

t~ S 
C 

31 

This format allows one special operation to be per­
formed as specified by the S code and also causes the 
eight bits of the C field to be transferred to the N regis­
ter (bit 19=1) or to the K register (bit 19=0). 
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STANDARD PERIPHERALS 7 

The fo llowing paragr aph s desc r ibe standa r d peri pherals 
for the CYBER 18 product line . The a va ilabi lity of a 
g ive n pe r ipheral w ith respect to the CYBER 18- 05 , 
18- 10 M, 18- 20, a nd 18- 30 Ti meshare products can be 
determ ined by referr ing to the configuration drawings at 
the end of thi s section . 

1811-1 CONSOLE DISPLA Y 

The 1811-1 shown in figure 7- 1 is a self- c')nta ined, 
s ing le - s tat ion CRT keyboard d is play te r m inal. It pro­
vides a 1920- chara cter (24 line s of 80 cha racters) 
d is p lay unit w ith characte r -by- chara cte r , line- a t-a ­
ti me , o r page- a t- a - t ime data transm ission in e ithe r 
ha lf or full duplex mode . The data r a te is s e lecta.ble 
from 110 to 9600 bits pe r s econd . The inte rface mects 
nS232- C a nd CClTT. V24 r ecommenda ti ons a s appl ied to 
asynch ronous data co mmunication. The character reper­
toi re inc ludes 128 sy mbo ls di s p layed w ithin a 9 by 7 dot 
ma.trix . 

1811-2 OPERATORS CONSOLE 

The 1811- 2 shown in figure 7-2 is a self- conta ined. 
sing le station CRT keyboard display terminal. It pro­
vides a 1920- character (24 I ines of 80 characters per 
l ine) display. a 95 - character a lphanumeric kcyboard 
that inc ludes control functions a nd numeric pad. and 
character- at- a - time t r ansmission in ha Ir or fu ll d uplex 
mode . in page or scro ll mode . The data rate is select­
ab le f r o m 110 to 9600 bits per second . 'I1w communi ca ­
t io n inte rface mcct s RS232- C a nd CC I TT V. 24 r cco m me n 
me ndat ions . The conso le inc ludes the cab les r equ ired 
fo r connection to the processor . 

This product is not a va il ab le with syste ms tilat use the 
1890-1. 1890- 2 . or 1890- 3 ba tch ter mina l contro lwa r e . 
The 1811 - 1 Conso le Dis play is r equi red whe r e the 
ba tch contr ol\\'a 1'e is used . 
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F igure 7-1. 1811-1 Cons ole Displa y 

F igllre 7- 2 . 1811-2 Ope r ato r s Conso le 

1828-1 CARD READER/LINE PRINTER 
CONTROLLER 

The 1828-1 provide s two inde pende nt controllers fo r 
connection of one cru·d r eade r a nd / o r one line printe r 
to the proce sso r unit; it occupies one A/ Q card position 
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within the processor unit. Card reader controller fea­
tures are data/control interlace b~tween the processor 
and one card reader; it accepts card reader input data 
in form of Hollerith code, binary code, or any other 
desired format; it provides facil ity for deadstart opera­
tion of the processor unit; it perlorms Hollerith- to­
ASCII code conversion during deadstart operation; and 
it pe rlorms normal data transfers under program con­
trol. The line printer controller features are datal 
control interlace between the processor and one line 
printer; it perlorms data transfers under program con­
trol; and it has data buffer facility. An additional fea­
ture is the test mode capability of closed-loop operation 
under software control for diagnostic purposes. Cables 
are included as part of the ca r d reader or line printer . 

1828-2 CARD READER/LINE PRINTER 
CONTROLLER/COMMUNICATION 
LINE ADAPTER 

The 1828-2 provides two independent controllers for 
the connection of one card reader and/ or one line 
printer to the processor. It provides one communica­
tion line adapter for the processor, and occupies one 
position in the processor. 

The card reader accepts Hollerith, binary, or other 
code formats, provides a facility for processor dead­
start, and perlorms Hollerith-to-ASCII conversion 
during deadstart. 

The line printer provides a data buffer facility and test 
mode using loop-back to card reader control under 
software supervision. 

The communication line adapter provides interlace to 
synchronous or asynchronous modems that conform to 
EIA RS232-C or CCITT RFC V.24 standards. It pro­
vides asynchronous baud rates of 110, 150, 300, 600, 
1200, 2400, 4800, 9600, and 19,200, and synchronous 
baud rates of 1200, 2400, 4800, and 9600. It includes 
an internal cyclic encoder for checkword generation and 
one 20-foot modem cable. 

1829-30 CARD READER 

The 1829-30, shown in figure 7-3, is a self-contained 
desk-top unit provided with interlace control logic and 
an operators control/indicator panel. Functional 
characteristics of the unit are 300 card-per-minute 
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Figure 7-3. 1829-30 Card Reader 

read speed, 1000 card hopper/ stacker capacity, an 
80-column punch card input medium, and a photo­
electric read station with light/dark read checking 
facility. One 7-foot interace cable is supplied. The 
1829-30 operates from 120 V ac, 60 or 50 Hz source 
power. Option 1888-1 is available for 220 Vac 
operation. 

1829-60 CARD READER 

The 1829-60 is a self-contained desk top unit provided 
with interlace control logic and an operator control/ 
indicator panel. Functional characteristics of the unit 
are 600 card-per-minute read speed, 1000 card/hopper 
stacker capacity , an 80-column punch card input 
medium, and a photoelectric read station with light/ 
dark re ad checking facil ity. One 7 -foot interlace cable 
is supplied. The 1829-60 operates from 120 V ac, 60 
or 50 Hz source power, Option 1888-1 is available for 
220 V ac operation. 

1827 -7 IMPACT PRINTER 

The 1827-7 shown in figure 7-4 is a desk top line printer 
with 7 by 7 dot matrix printing. It produces up to four 
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Figure 7- 4 . 182 7- 7 Impact P r inter 

cop ies plu s one or igi nal. 'nle impact pr inter pr ints up 
to 132 columns a a nomina l speed of 70 lines PCI' m inute . 
a nd p rints 94 ASC II symbols. Tt inc ludes par ity check. 
a 100- character buffer. a self- test. format tape. a nd 
10- foo t I/ O cable. and automati c motor eOl1h',,I. 

1827-30/31 LINE PRINTER 

111e 1827-30/ 31 shown in figure 7-5 is a 300 line - pe r ­
minute dru m pr inte r in a qu ie ti zed cabine t. It pro vides 
full line buffe r fac ility . a 136-column print line, 12 VF U 
channel s, a 64- character print d rum , an:! s ix or eizht 
line - pe r -inch print line spac ing . TI18 1827- 30/ 31 
inc ludes 20 feet of interface ca ble . 'The 1827- 30 operates 
f ro m 120 Vac. 60 Hz sou rce power. The 1827 - 31 ope­
rates from 220 Vac, 50 Hz source power. 

Figure 7-5. 1827-30 Line Printer 
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1827-60 LINE PRINTER 

The 1827-60 shown in,figure 7-6 is a 600-line-per­
minute printer in a quie ti zed cabinet. Jt prints 63 
ASClT cha racters in up to 132 colu mns at 10 characters 
per inch and 6 or 8 line~ pe r inch . 1ne line printe r 
includes an operato r control pane l. one line buffe r. a 
test print feature. fault indicators. a paper baske t . one 
63 - ASCII character ba nel. and one 20-foot I / O cable . 
It opera tes on 120 Vac, 50 /-60 Hz . 

Figure 7-6. 1827-60 Line Printer 

1833-4 CARTRIDGE DISK CONTROLLER 

The 1833-4 provides a single direct memory access 
(DMA) channel connection. The controller has absolute 
cylinder addressing and a daisy chain capability to 
control up to four cartridge disk drives with seek­
overlap in any combination. It has an autoload capability 
with automatic re-try. The controller includes cables 
and relay stations , and occupies one DMA position in ~he 
processor. 



1866-12 CARTRIDGE DISK DRIVE 

The 1866-12 is a cartridge disk drive with voice coil 
positioning. It stores 2.2 million bytes on a fixed disk 
plus 2 . 2 million bytes on a removable surface. The 
disk has 29 sectors per track and 96 words per sector. 
The average positioning time is 35 milliseconds, the 
rotational speed is 2400 ri m, and the transfer rate is 
156, 000 words per s econd . The cartridge disk drive 
includes a floor mount cabinet and requires an 848- 29 
Disk Cartridge, whi::: h is not included. 

1866-14 CARTRIDGE DISK DRIVE 

The 1866-14 is a cartridge disk drive with voice coil 
positioning . It stores 4.4 million bytes on. a fixed disk 
plus 4 . 4 million bytes on a removable disk. Each disk 
has two surfaces, 200 tracks per surface, 29 sectors 
per track, and 96 words per sector. The average 
positioning time is 35 milliseconds, the rotational speed 
is 2400 rim, and the transfer rate is 156, 000 words per 
second. The cartridge disk drive includes a floor mount 

Figure 7-7. 1866 Cartridge Disk Drive 
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cabinet and requires an 848-29 Disk Cartridge, which 
is not included. 

1833-1 STORAGE MODULE DRIVE 
INTERFACE 

The 1833-1 provides a single CPU A/ Q-DMA channe l 
interface to the 1833- 3 Storage Module Control Unit. 
The interface handles all control and status operations 
vi a the A/Q channel and all data transfers via the DMA 
channel. The interface supports the cont rol unit con­
nection of up to eight 1867 -xx drives in any mix. Con­
nection to the 1833-3 control unit is via two 25-foot 
(7. 62m) cable assembl ies. The interface occupies one 
A/Q-DMA position within the processor unit. 

1833-2 STORAGE MODULE DRIVE 
INTERFACE DUAL CPU 

The 1833-2 provides the A/Q-DMA channel interface for 
the second CPU in a dual-CPU SMD subsystem. The 
inte rface handles all control and status operations via 
the A/ Q channel and all data transfers via the DMA 
channel. The interface supports the 1833-3 control unit 
connections of up to eight 1867-xx drives in any mix. 
Connection to the first' computer ' s 1833-1 is via two 
25-foot (7. 62m) cable assemblies. The interface occu­
pies one A/ Q-DMA position within the processor unit. 

1833-3 STORAGE MODULE DRIVE 
CONTROL UNIT 

The 1833-3 is the control unit for the 1867-10/11 /20/21 
Storage Modul e Drives . It provides control for up to 
e ight drives in any ill ix of 25 million 8-bit bytes and 50 
million 8-bit bytes of formatted data capacity. The 
control unit handles all SMD data transfers, formatting, 
and error recovery. It provides for eithe r single or 
dual CPU connection via the 1833-1 and 1833-2 SMD 
interface . The control unit is physically housed in the 
base cabinet of the first SMD in the subsystem. Input 
power may be either 50 or 60 Hz, 120 or 220 vac, 
single phase. 

1867 -10 STORAGE MODULE DRIVE 

The storage module drive is a random-access devic e, 
using r emovabl e disk packs as the storage medium. It 
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has a formatted data capacity of 25 million bytes. The 
maximum data transfer rate is 1. 2 million bytes per 
second. The average access tim e is 30 milliseconds. 
The drive includes a base cabinet, one 10-foot A cable 
(daisy chain) and one 20-foot B cable (star). The 876 
disk pack is not included. The 1867-10 operates from 
120 Vac, 60 Hz source power. The 1867-11 is available, 
which operates from 220 V ac, 50 Hz source power. 

1867 -20 STORAGE MODULE DRIVE 

The storage module drive is a random-access device 
using removable disk packs for the storage medium. 
It has a formatted data capacity of 50 million bytes. 
The maximum data transfer rate is 1.2 million bytes 
per second. The average access time is 30 milliseconds. 
The drive includes the base cabinet, one 10-foot A cable 
(dai sy chain) and one 20-foot B cable (star). The 877 
disk pack is not included. The 1867-20 operates from 
120 V ac, 60 Hz source power. The 1867-21 is available, 
which operates from 220 V ac, 50 Hz source power. 

Figure 7-8. 1867 Storage Module Drive 
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1833-5 FLEXIBLE DISK DRIVE 
CONTROLLER 

The 1833-5 provides single CPU A/Q-DMA channel 
interface and control for one or two 1865-1/2 Flexible 
Disk Drives. The controller is capable of handling all 
data, control, and status operations via the A/Q channel 
only or buffered data transfers via the DMA channel. 
The controller is capable of reading and writing in e ither 
the IBM 3740 format (128 b;tes/sector) or the CDC 1700 
rotating mass storage format (192 bytes/sector). It 
occupies one A/Q or A/Q-DMA position within the 
processor. 

1865 FLEXIBLE DISK DRIVE 

The flexible disk drive (figure 7-9) is a random-access 
device using removable diskettes for the storage medium. 
It has a formatted data capacity of 256K bytes when using 
the IBM format (128 bytes/ sector) or 280K bytes using 
the CDC 1700 format (192 bytes/ sector). The data trans­
fer rate is 31. 2K bytes per second. The average access 
time is 343 milliseconds. The 1865-1 is the first drive 
(unit 0) within an FDD subsystem and connects to the 
1833-5 via a 10-foot unit 0 cable. The 1865-2 Flexible 
Disk Drive is the second unit in a dual flexible disk 
drive subsystem. The 1865-3 and 1865-4 Flexible Disk 
Drives operate from 220 V ac, 50 Hz source power ani 
are unit 0 and unit 1, respectively, in an FDD subsystem. 

Figure 7-9. 1865 Flexible Disk Drive 
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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 . 
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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, 
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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 

'1-9 



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 
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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_. 
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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 

96767850 A A-3 
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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 
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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. 

96767850 A 

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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