


































































































































































































































































































































































600P81 036 13. SIGMA 5-9 LINE PRINTER DIAGNOSTIC (746X) 

�F�U�N�C�T�I�O�~�A�L� SUBTESTS AND RELATED ERROR MESSAGES 
fAULT INDEX DESCRIPTION - fUNCTIONAL SUBTESTS 

The fault index contains a brief description of each functional subtest and a list of associoted error numbers with a brief description of each error. 
The subtests and error numbers are arranged in ascending sequence. The description of subtest NN is numbered NNOO. The first two digits of the 
error number correspond to the associated subtest; the I;'st two numbers correspond to the individual errors within the subtest. 

TSTl,] HIO, TlO, TDV and AIO instruction recognition. 
HIO, TlO, TOV and AIO instructions are issued 
and condition codes status tested. 

TSTl, 06 10 Interrupt Generation. A format with ICE flag is issued. ' 
Verify that the program is interrupted when the 10 

0101 
0102 
0103 
0104 

HIO instruction condition codes or status error. 
TlO instruction condition codes or status error. 
TOV instruction condition codes or status error. 
AIO instruction condition code error. Expect no interrupt 
recognition. 

TSTl, 2 510 invalid order. 510 is issued with all invalid 
orders and controller tested for unusual end. 

0201 
0202 
0203 

0204 

0205 

510 indruction condition codes not 00 as expected. 
510 instruction status error. 
TlO instruction indicates controller busy 50 usec after 510. 
Expect UE. 
TIO instruction indicates status error after 510 (invalid order). 
Expected UE, controller not busy. 
TlO instruction terminal byte count not' 1 indicating 
controller accepted one byte for invalid order. 

TSTl, 03 format Order - Inhibit Upspace. A format order of a 
byte count of one, then a byte count of two is issued. 
Terminal status is verified and that no paper motion 
has occurred. 

0301 
0302 

0303 
0304 
0305 

0501 

0502 

0503 

0504 
0505 

0506 

0507 

0508 

0509 

0510 

0511 

0512 
0513 

S10 status error for format order. 
Device, controller busy beyond normal termination time for 
formot order. 
Poper motion occurred for 0 format with inhibit upspace. 
StoM error for format order. 
Byte count did not decrease after formot order. 

TST1,05 Interrupt Generation and HIO, AIO Instruction 
Resetting. The following orders ·are issued: X'03', 
X'03', and X'OO' in order �t�~� test the generation of 
ICE, IZC and IUE. AIO and HIO instructions are 
issued to test the interrupt clearing. 

TlO instruction indicates IP status not present after X'03' 
order with ICE flag set. 
TlO instruction condition code or status error after X '03' 
order issued with ICE flag set. 
AIO instruction condition code, status or device address 
error foHowing a X'03' order raising IP. 
HIO instruction did not clear IP in controller. 
TlO instruction indicates IP not set by X '03' order wi th 
Ize Hog set. 
TlO instruction condition code or status error after X'03' 
order with IZC flag set. 
AIO instruction condition code, status or device address 
error after X'03' order with Ize flog set. 
AIO or HIO instruction did not reset IP status in 
controller. 
TlO indicates X'OO' order with IUE flag set did not set 
lP in controller. 
TIO indicates condition code or status error after X'OO' 
order with IUE flag set. 
AIO condition code, status or device address error after 
X'OO' order with IUE flag set. 
TlO indicates no UE status for X '00' order. 
TIO condition code ar status error after AIO or. HIO 
issued with IP status present. 

051-4 AIO did not reset IP status in controller. 

0601 

0602 
0603 

interrupt is armed and enabled. 

TlO imtruction indicates IP not set by SIO, 10 interrupt is 
disarmed. 
Program was interrupted whi Ie 10 interrupt was disarmed. 
Program was not interrupted while 10 interrupt was armed! 
enabled. 

0604 TIO indicates IP not cleared by an Ala instruction. 

TSTl, 07 Print lI)tith format - InhibitUpspace (blank characters). 

0701 
0702 
0703 
0704 
0705 
0706 

A priot with format arder is issued to perform a print 
operation with inhibit upspace format. Terminal �~�t�a�t�u�5� 

and no paper motion is verified. Bytes of 2 through 134 
are transferred. 

l'DV status error. 
Byte count not equal to zero after a print with format order. 
It not set for byte count greater than 132. 
Il set for byte countless or equal to 132. 
Status error for print with format. 
SIO status error for print with format. 

TSTl, 08 Data Transmission Complete (OTO Interrupt. Using print 
with format and interrupt �o�~� data transmission complete, 
verify data transmission complete interrupt is generated. 

0801 
0802 

0803 

0901 

0902 
0903 

0904 
0905 

0906 
0907 
0908 
0909 

0910 
0911 
0912 

1101 

Data transmission complete interrupt not generated. 
TlO indicates condition code or status . error. for X'4S' order. 
Expected IP status. 
Ala condition code, status or dellice address error after DTe 
interrupt generated in controller expected Ala status bit 1 set. 

TSTl, 09 Command Chaining. Using the invalid �~�r�d�e�r�,� verify the 
command chaining operation; verify that the UE status 
terminates the command chaining. 

TIO indicates controller busy beyond normal termination time 
for command chain operation. 
TIO indicates status error during command chaining operation. 
TI0 indicates operational status error following command 
chain operation. 
Byte count not 0 following command chaining operation. 
TIO indicates command chaining terminated with first lOCO 
instead of second lOCO. 
Controller busy with invalid order. 
TlO indicates UE not generated for invalid order. 
TIO status error following invalid order command chained. 
Terminal byte count zero fallowing an invalid order command 
chained. 
Command chaining not terminated by UE of invalid order. 
510 status error for invalid order command chained. 
SIO status error for command chained. 

TSTl, 11 Format - Space One line. A format order is issued to 
space one line. Verify that poper motion and no print 
operation occurs. 

Status error for format order. 
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TSTl, 13 Print Broadside Pattem. A broadside pattern of all 
characters are printed. Terminal stotus is tested. 

1301 Status error for broadside line. 

TSTl, 14 Print - Sliding One Column Pottem. Print with auto 
upspace is issued with incrementing byte counts of a 
sliding 1 column pattern. Verify that no print errors 
occur. 

1401 Status error for a print order. 

TSTl, 15 Unavailable Character Print Test. This test will 
print a line composed of all a-bit codes between 
o and 127 corresponding to unavailable characters 
followed by a similar line composed of all 8-bit 
codes between 128 to 255 corresponding to 
unavailable characters. 

1501 Invalid characters-print status error for a-bit codes 0 to 127. 
1502 Invalid characters print status error for 8-bit codes 128-255. 

1701 
1702 

TSTl, 17 Space line Test. This test will issue space lines to 
test the correct mapping of the format code. 
Operation is to observe if line printer have 
spaced the correct space. 

Space XX lines 10 status error. 
Skip to top of page 10 status error. 

TSTl, 18 Skip Channel Test. This test will issue skip to 
channel to test the correct mapping of the format 
code. Operator to observe the line printer have 
~kipped to the correct channel. 

1801 Skipped to channel XX 10 status error. 
1802 Print message 10 status error. 

TSTl, 19 Detect Top of Page Test. This test will issue skip to 
bottom of page then space one line until top of page 
is detected. 

1901 
1902 
1903 

Skip to bottom of page 10 status error. 
Space one line 10 status errors. 
Top of page not detected. 

TSTl, 20 Pattem and Format Test. Run a selected set of utility 
tests in sequence. Verify that no print error or paper 
fault occur. 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

Status error for hammer registration. 
Status error for checkerboard pattem. 
Status error for ripple test pattem. 
Status error for printer speed test. 
Status error for printer load test. 
Status error for skip line test. 
Status error for channel search test. 
Status error for paper slew speed test. 

TSTl, 22 toP Halt Test (Sigma 7-9). This test will generate on 
lOP halt at the end of a data transmission of 1 through 
8 bytes with upspacing inhibited. After the generation 
of each lOP halt the entire line will be printed. This 
will verify the inhibit upspace and response to on 
lOP Holt. 

2201 
2202 
2203 
2204 

SIO status error with two TIC's. 
to status error with two TIC's. 
StO status error with one TIC. 
to status error with one TIC. 
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FUNCTIONAL TEST (lST1) (55 1 ~ 0, SS3"" 1) 
INITIALIZING CONDITIONS AND EXPECTED RESULTS 

1. Initializing Conditions: None 
2. Expected Results: 

SUBTEST 

TSTl, 11 

TSTl, 13 

TSTl, 14 

TSTl, 15 

TSTl, 17 

TSTl, 18 

TST1, 19 

TSTl, 20 

TSTl, 22 

13. SIGMA 5-9 LINE PRINTER DIAGNOSTIC (746X) 

RESULTS 

Space 1 line 

Print 64 lines broodside pattern of all 
printable characters 

Print 132 sliding one column pattern 

Print 2 lines of unavailable characters 

Space many lines 

Skip many lines 

Go to top of page 
~ 

Print 32 lines broadside charocter 'E' 
Print 32 lines of alternating blank and 
character 'E' 
Print 132 lines of ripple test pattern 
Print 36 printer speed test 
Print 263 printer load test pattern 
Space 1 to 15 lines in sequence twa times 
Skip to channel 1 to 12 in sequence two 
times 
Space 15 lines paper slew speed test 

Print 8 lines of all XXXX characters 
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PIN 
CABLE PANEL 

l/A 
D 2 
R 6 

2/B 
D I 
R 4 

3/C 
D 9 
R 10 

4/0 
D 3 
R 8 

5/E 
D 12 
R 13 

6/F 
D 15 
R 18 

7/G 
D 19 
R 20 

8/H 
D 23 
R 22 

9/K 
D 25 
R 27 

lO/l 
D 33 
R 34 

l1/M 
D 35 
R 36 

12/N 
D 37 
R 38 

l3/P 
D 39 
R 40 

14/R D 45 
R 42 

SIGMA 8/9 
CPU 
MIOP P: 
RIOP 
MEMORY PI: 

P2: 
P3: 
P4: 

SIGMA 5/6/1 
5CPU 
6/7CPU 
MIOP 
SlOP 
MEMORY A 

(OLD) B 
C 

MEMlRY 1 
(NEW) 2 

3 
4 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

SIGMA 8/9 MEMORY - PROCESSOR .INTERFACE 

Coble 1 Coble 2 Coble 3 Coble 4 Coble 5 Coble 6 

MOl MIS M29 U6 AH UO 

MOO MI4 . M28 U5 MQ l1I /' 

M03 MI7 M31 U8 DR U2 

M02 MI6 M30 U7 AR 113 

M04 M18 L29 119 PE 114 

M05 MI9 l30 l20 SRA l32 

M06 M20 l31 l21 M32 MFI 

M07 M21 MWO l22 ABO DBUSY 

M08 M22 MWI l23 POK MUWS 

M09 M23 MW2 l24 MR MUWC 

MIO M24 MW3 l25 HPQ SIGMA9 

Mll M25 DG L26 ORll 

Ml2 M26 EDR L27 HOF 

Ml3 M27 OM L28 MFR 

ADD ADD ADD ADD ADD ADD 
03L,AG60 05L,AG60 10K,AG60 02K,AG61 07L,AG60 06K,AG60 
I4C,AG60 I7C,AG60 23C,AG60 25C,AG60 I9C,AG60 27C,AG60 
26D,AG70 30D,AG70 I5C,AG60 11C,AG60 18C,AG60 I3C,AG60 
06C,AG60 OBC,AG60 07B,AG60 OBA,AG 10 05B,AG60 06A,AG60 
IOC,AG60 12C,AG60 llB,AG60 12A,AGIO 09B AG60 10A,AG60 
23C,AG60 21C,AG60 22B,AG60 2IA,AGIO 24B AG60 23A,AG60 
27C,AG60 25C,AG60 26B AG60 25A,AG 10 2B8 AG60 27A,AG60 

12M,A Tll 25P ,ATl1 IBR,ATll' 15R,AT 12 I5S,ATll 
21S,ATll 19P ,AT 11 27N,ATll 15Y;ATl1 I4V.ATl1 
IBA,ATll 16A,ATll I4A AT70 12A,AT61 lOA ATl1 
20D,ATll lSD /ATlI I5D L ATlI ltD,ATl2 I3D,ATl1 
02A,A Tll 02B,ATll 04A ATll 04C.ATlO 06C ATll 
06A,ATll ObB,AT11 04B,ATll 02D,ATlO 04D,ATll 
08A,ATll OBB,ATll OBC,ATll 06D,ATlO OBD,ATll 
09B,AT60 10A,AT60 08A,AT60 06C,AT60 07B,AT60 
14B,AT60 15A,AT60 I3A,AT60 ltC,AT60 I2B,AT60 
19B,AT60 ISA,AT60 20A,AT60 22C,AT60 21B,AT60 
24B,AT60 23A,AT60 25A,AT60 27C,AT60 26B,AT60 
32B,ATll 30B,ATll 2B8,ATll 24B,A T12 26B,ATll 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 600P81036 

ABO 

AH 

AR 

DBUSY 

DG 

DR 

EDR 

HOF 

HPQ 

llO-L31 

l32 

14-2 

MEMORY-PROCESSOR INTERFACE 

Abort Signal - generated by CPU only. 
As a result of a write prote"ct violation, overrides a write operation and 
prevents chang i ng the contents of memory. 

Address Here - generated by addressed port. 
Indicates particular address exists. 

Address Release - generated by. addressed port. 
Indicates that memory cycle has started and Processor can drop MQ, L, 
MW, OM signals. 

Data Bus Busy- generated by addressed port. 
Inhibits data transmission from other banks on that port. Only used by 
memory units." 

Data Gate - generated by addressed port. 
During read operations gates data into Processors (MIOP) input register. 

Data Release - generated by addressed port. 
Indicates during write operation that the data lines may be dropped, during 
read operation indicates that next memory cycle can use data bus. 

Early Data Release - generated by addressed port. 
During read cycle RIOP uses signal to clear receiving register. Sigma 8/9 
CPU delays signal and generates Internal DG. 

Halt on Fault - generated by CPU PCP. (Unused by Sigma 8/9) . 
Causes address memory to stay busy until PEis cleared. 

High Priority Request - generated by Processor. 
Indicates requesting Processor wants priority changed to higher queue, used 
with MQ. (Unused in Sigma 5-7 processors, wired high in Sigma 9 MIOP, 
low in CPU but dynamic in Sigma 9 RIOP) 

Address Lines - sent by Processor. 
Location processor is requesting, signals must remain stable until AR. 

Address Parity Line - generated by Processor. 
Odd parity bit for L lO-L31, MWO-MW3 and OM. 
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14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

Memory-Processor Interface (Continued) 

MOO-31 

M32 

MFI 

MFR 

MQ 

MR 

MUWC 

MUWS 

MWO-MW3 

OM 

Memory Data Lines - bidirectional lines. 
During read cycle reset at DR time, during write cycle strobed. 

Memory Data Parity Line - bidirectional line. 
Odd parity bit for data lines MOO-M31. 

Memory Fau It Interrupt - generated by port. 
Indi cates to Processor a Data Loop Check Error, Parity Error, Overtemp 
or Voltage Irregularities in magnetics. Reset by MFR or MR. 

Memory Fau It Reset - generated by CPU. 
Resets memory fault latch, status latches and the memory fault light signals 
in all ports connected to CPU bus. 

Memory Request - generated by Processor. (Unused by Sigma 8/9) 
Initiates a request for a memory cycle in the addressed memory. 

Memory Reset' - generated by CPU. 
Resets memory. 

Multiple Word Control - generated by Processor. 
N/A, not currently used. 

Mu Itiple Word Service - generated by Processor. 
NjA, not currently used. 

Memory Write Byte Lines - generated by Processor. 
Used with OM to determine memory operation. If OM is false then MWO­
MW3 indicates which bytes are to be written into memory. Reset by AR. 

Operating Mode - generated by CPU. 
In coniunction with MWO-MW3 determines the type of memory operation. 
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lit. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 600P81 036 

Memory-Processor Interface (Continued) 

ORIL 

PE 

POK 

OM MWO MWl MW2 MW3 Sigma 9 Memory Response 

0 0 0 0 0 Read 

0 X X X X Any bit set will cause that byte 
to be written into memory. 

1 0 0 0 0 Load and Set 

1 0 0 0 1 Read and Inhibit Parity Trap 

1 0 0 1 0 Read and Change Par i ty - force P. E • 

1 0 1 1 1 Set Memory Margins 

1 1 0 0 0 Read Status Word 0 

1 1 0 0 1 Read Status Word 1 

1 1 0 1 0 Read Status Word 2 

1 1 1 0 0 Read Status Word 0 and clear all status 

1 1 1 1 0 Read Status Word 2 and clear all status 

1 1 1 1 1 C lear Memory 

Override Interleaving - generated by CPU PCP. 
Disables interleaving for all banks. 

Parity Error - generated by port. 
Indicates uncorrectable magnetic data po'rity error for read or partial write 
cycles, address or data bus parity at port; or port selection error in driver or 
matrix. {Different significance for Sigma 7 vs Sigma 9 memory} 

Parity OK - generated by port. 
No PE conditions (see above). 
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14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

Memory-Processor Interface (Continued) 

SIGMA 9 

SRA 

Generated by Processor. 
Indicates all memory interfaces are to be parity checked and also selects 
faster interface timing. 

Second Request A I Jowed - generated by port. 
Indicates to CPU, during read operation, that a new memory request can 
be initiated. Not used by Sigma 9 system. 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

lOP - DEVICE CONTROLLER INTERFACE 

(AT56) (AT57) 

CA8LE PANEl Coble 1 Coble 2 Coble 3 Coble 4 

1/A 
D 2 

FR7 OA7 RST 
(35) 

R 6 (15) HPI (06) 

2/B 
0 1 

FR6 OA6 CLl 
(33) 

R 4 (07) .HPS (09) 

3/C 
D 9 

FR5' OA5 ES 
(31) 

R 10 (17) FAST (10) 
4 0 3 AVO (29) 

D R 8 
FR4 OA4 RSA (18) AVI (08) 

5/E 
0 12 

FR3 DA3 R 13 SIO ($) 

6/F 
D 15 

FR2 DA2 R 18 HIO ($) 

7/G 
0 19 

FRl OAl TlO R 20 (19) AVIHl 

8/H 
D 23 

FRO OAO TOV AVIH2 R 22 (:22) 

9/K 
0 25 

RS 
(07) 

DAP Ala DCOFF (30) 
R 27 (30) (02) 

lOlL 
0 33 

lOR 
(47) 

ED ASC R 34 (33) 

11/M 
0 35 

FSL 
(50) 

PC FS R 36 (36) 

l2/N 
D 37 

DX2 
(45) 

DaR SIC R 38 (35) AT83 

l3/P 
D 39 

IC 
(43) 

SC WADR (44) R 40 PANEL 

14/R 
D 45 

DX4 
(39) 

AP IER 
R 42 (45.) 

SIGMA 8/9 
MIOP 13H,AG70 10G,AG70 04G,AG70 04H,AG60 
MAINT .SUB 10J,AT56 13J,AG70 17J,AT57 04H,AG60 

SIGMA 5/6/7 
IIOP 5 10L,AT10 oal,Alll 09F ,All2 09E,ATll 
MIOP 148,AllO 32A,ATll 14C,ATl2 01D,ATl1 
SlOP 14 14E,AT10 2lE,ATll llE,ATl2 09E,ATll 
MAINT .SUB 31A,AT56 29A,AT60 27A,AT57 25A,AT83 
EP RAD 7231 32C,AT12 3OC,ATl1 28C,ATlO 26C, A T83 
HS RAD 7211 32D,AT12 3OD,ATl1 28D,ATlO 26D, AT83 
DISK PAK 32B,AT56 3OB,AT60 28B,AT57 26B,AT83 
1 8YTE CaNT 32x,AT12 3Ox,ATll 28x,ATlO 26x, AT83 
PERF SW X 32B,AT61 30B,AT60 288,ATlO 268, AT38 

248,AT61 228,AT60 20B,A TlO 18B, A T38 
32A,ATlO 3OA,ATl1 28A.AT12 26A,ATll 

PERF SW (7722) X 
Y 

Switched 

600P81 036 

Coble 5 Coble 6 

D80 DC4 

DB1, OC5 

DB2 OC6 

D83 OC7 

D84 8M 

D85 DDO 

D86 ODl 

DB7 DD2 

EDX2 DD3 

DCO DD4 

DCl D05 

DC2 DD6 

DC3 D07 

EDX4 

09F ,AG70 12E,AG70 
15J,AG70 27J,AG70 

19C,ATll 29A,ATll 
19E,A Tl1 17E,AT11 
19A,AT60 17A,AT60 
288,ATl1 31B,ATll 
27C,ATl1 3OC,ATll 
29A,AT60 31A,AT60 

23A,AT60 21A,AT60 
l5A,AT60 13A,AT60 
19A,AT 11 17A,AT1l 
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AIO 

ASC 

AP 

AVI 

AVIHl 
AVIH2 

AVO 

8M 

Cll 

DAO-7 

14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

lOP-DEVICE CONTROLLER INTERFACE 

Acknowledge I/O Interrupt - generated by lOP during Ala instruction. 
Used with FS and IC to identify type of instruction CPU is requesting 
interrupting device controller to perform. 

Acknowledge Service Call - generated by lOP. 
Used with FS and SC to signal that lOP is free to begin requested serv~ce 
cycle with highest priority device. 

Address Parity - generated by Device Controller. 
Odd parity bit for FRO-7 during servi ce cycles. Currently only recognized 
by Sigma 9 MIOP. (DX2 used to request address parity check) 

Available Input - signal received by Device Controller. 
Used with FS and function indicators to establish priority for a service cycle. 

Available Input - generated by lOP. 
High levels used by.special terminator to generate AVI into highest priority 
device controller. 

Available Output - signal generated by Device Controller. 
. Indicates to next device controller that this D.C. has received FS and was 
not addressed. 

Burst Mode - generated by Device Controller. 
Request lOP to continue service connection. Wide interface must be used 
(EDX4, DX4, NIER). Currently only recognized by Sigma 9 MIOP. 

1.024MH - clock transmitted by lOP. 
Crystal controlled signal driven cont,inuously by CPU. 

Data Lines - bidirectional. 
Exchange of data on DA I ines controlled "y RS and RSA. 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 600P810J6 

14-8 

lOP-Device Controller Interface (Continued) 

DA LINES 

0 1 2 3 4 5 I 6 I 7 

lOP Uses 

TTSH Devi ce/Devi ce Controller Address 

ORDER OUT Order Byte . 
DATA OUT Data Byte 

TERMINAL ORDER INT CON CCH IOPH AE Not Used 

Device Controller Uses 

AIO Status 

DATA IN Data Byte 

ORDER IN TE IL CM CE UE Not Used 

DAP . Data Parity Line - bidirectional. 
Odd parity for data path in use, always generated by lOP, Device Controller 
may.or may not generate (see PC). 

DB, DC, DDO-7 Data Lines - bidirectional. 

DCOFF 

DOR 

DX2 

Optional data lines used during 4-byte data transfer sequences only. 
Controlled by DX4, EDX4 and IER. 

Device Controller Off - generated by Maintenance Subcontroller. 
Causes all device controllers to Go Off line. Program controllable FF 
generates signal. Only recognized by AT83, ATB7. 

Data/Order Request - generated by Device Controller. 
Identifies request (RS) during service cycles and condition code 2 during 
I/O Instruction. 

Two Byte Request - generated by Device Controller. Also see AP. 
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14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

lOP-Device Controller Interface (Continued) 

DX4 

ED 

EDX2 

EDX4 

ES 

FAST 

FRO-FR7 

FS 

Four Byte Request - generated by Devi ce Controller. 
Device Controller is requesting lOP to use wide interface (DA, DB, DC and I 

DD lines) for data path, requires that Device Controller have wide interface 
option and that the lOP signal has signalled wide interface option (EDX4). 

End Data - bidirectional line. 
. The lOP or Device Controller may raise ED to indicate no more data is to be 

transferred in this service sequence. If ED is true and ES is false lOP is 
signaling device Controller that a terminal order must be requested. 

Enable Two Byte - generated by lOP. 
Indicates lOP has wide interface (DA, DB line) installed, used with DX2, 
IER. (Not used in Sigma 5-9) 

Enable Four Byte -generated by lOP. 
Indicates lOP has wide interface (DA, DB, DC and DD lines) installed, 
used with DX4, IER. 

End Service - generated by lOP. 
The lOP drives ES and RSA to indicate the service sequence is to terminate 
on the byte be i ng transferred. 

Fast - generated by Device Controller. 
No ZBCI during Data chaining. 

Function Response Lines - generated by addressed Device Controller. 
When DC is responding to FS accompan ied by a TTSH (T 10, T DV, S 10, H 10), 
indicator FRO-7 carry D.C. status. During ASC or AIO functions-FRO-7 are 
driven with device address. 

Function Strobe - generated by lOP. 
Indicates device controllers should look at function indicators when they 
receive AVI. 

During TTSH addressed device controller responds by raising FSL, with status 
on FRO-7. During AIO or ASC highest priority calling (lC or SC) device 
controller responds by raising FSL, with DC add on FR0-7. FS and FSL work 
in a closed-loop manner. 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 600P81 036 

1.d_10 

lOP-Device Controller Interface (Continued) 

FSL 

HID 

HPI 

HPS 

IC 

IER 

lOR 

PC 

RS 

RSA 

RST 

Function Strobe Acknowledge - generated by device controller. 
Indicates to lOP that a device controller has received AVI and identified 
the operation that the lOP signaled on the function lines. FS a·nd FSL 
~ork in a closed-loop manner. (See FS) 

Halt I/O Device - generated by lOP. 
Used with FS and DAO-7 to identify type of instruction CPU is requesting 
addressed device controller to perform •. 

High Priority Interrupt - generated and used by device controller. 
Used by device controller to put itself into hi.gh priority queue for AID 
function. No standard XDS equipment raises this line. 

High Priority Servi ce - generated and used by device controller. 
Used by device controller to put itself into high priority queue for ASC 
function. No standard XDS equipment raises this line. 

Interrupt Call - generated by device controller. 
Signal passed thru lOP to CPU causing interrupt to X' 5C' • 

Inhibit Extended Request - generated by lOP. 
Denies device controller usage of wide interface because of non word bound 
byte address or insufficient byte count, used to override DX4, EDX4. 

Input/Output Request - generated by device controller •.. 
Identifies request (RS) during service sequence, High Output, Low Input; 
condition code information during TTSH AIO.sequence, H = >NCOND1. 

Parity Check - generated by lOP and some Device Controllers. 
Request for pari ty to be checked on DATA (I;)AO-7). 

Request Strobe - generated by service connected Device Contrail er. 
Signals to the lOP that a data byte is to be exchanged on the DA lines. 
RS and RSA work in closed-loop manner. 

Request Strobe Acknowledge - generated by .IOP. 
Signals to the device controller that exchange of data byte is complete ,i.e. 
during input operation lOP has accepted byte sent by D.C., during output 
operation lOP is sending requested data byte. 

Reset - generated by lOP. 
Reset signal to all device controllers generated by CPU PCP I/O reset, or 
SYST reset switch, or as a result of a RIO instruction. (Sigma 9 only) 



60oP81 036 
14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

lOP-Device Controller Interface (Continued) 

SC 

SIC 

SIO 

TDV 

TIO 

WADR 

ZBCI 

Service Call - generated by device controller. 
Device controllers use th is I ine -to request an lOP service cycle. The lOP 
will respond with FS and ASC. 

Special Interrupt Call - generated by lOP. 
Used when FAST is true to indicate ZBCI during Data Chaining, not used. 

Start I/O Device - generated by lOP. 
Used with FS to identify type of instruction" CPU is requesting addressed 
device controller to perform. FS is driven to DC's after SIO indicator" 
and DAO-7 (Device Address). 

Test Device - generated by lOP. 
Used with FS to identify type of instruction CPU is requesting addressed 
D.C. to perform. 

Test I/O - generated by lOP. " 
Used with FS to identify type of instruction CPU is requesting address 
controller to perform. 

Word Aligned Data Required - generated by lOP. 
Full word being transmitted. Sigma 3 uses~ 
Static I ine held true by lOP not capable of byte alignment on wide interface. 

Zero Byte Count Interrupt - generated by SlOP. 
Used when controller drives FAST, driven by SlOP when IZBC and DC flags 
are true and zero byte count is reached. 
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14. SIGMA ~9 INTERFACE AND SWITCH 
REFERENCE DATA 

BACK 
CABLE PANEL Cable 1 

l/A 
D 2 

OBOl 
R 6 

2/B 
D 1 

OBOO 
R 4 

3/C 
D 9 OB03 
R 10 

4/0 D 3 OB02 
R 8 

5/E D 12 OB04 
R 13 

6/F D 15 OB05 
R 18 

7/G D 19- OB06 
R 20 

8/H D 23 OB07 
R 22 

-9/K D 25 OB08 
R 27 

lOll D 33 DB09 
R 34 

11/M 
D 35 OB10 
R 36 

12/N 
D 37 

OB11 
R 38 

13/P 
D 39 

OB12 
R 40 

14/R 
D 45 

OB13 
R 42 

SIGMA 8/9 REG 
CPU 09K,AG60 
MIOP 32B,AG60 _ 
RIOP 04B,AG60 
EXT .INTER 

SIGMA 5/6/7 
5CPU 09M,AT11 
6/7CPU 23S,AT11 
MAINT .SUB 
COC 7611 
PERF. SW (7720) 
010 ADAP X 
(7710) y 

Switched 
CFE-3 23S,ATll 

14-12 

600P81 036 

010 INTERFACE 

Cable 2 Cable 3 Cable 4 

OB15 OB29 A03 

OB14 OB28 A02 

OB17 OB31 

OB16 OB30 A04 

OB18 FS AOO 

OB19 FSA AOl 

OB20 WO A08 

OB21 A05 A09 

OB22 A06 Al0 

OB23 A07 All 

OB24 A12 CC3 

OB25 A13 CC4 

OB26 A14 RES 

OB27 A15 1MHZ 

AUX AUX AUX 
22E,AG60 26E,AG60 29E,AG60 
30B,AG60 28B,AG60 15B,AG6O 
07B,AG60 OlA,AG60 03A,AG60 
22E,AG60 26E,AG60 29E,AG60 

22Q,ATll 26Q,ATll 29Q,AT11 
27Q,AT11 30P, AT 11 29N,ATll 
11A,AT11 13A,A Tll 15A,ATll 
13B,ATll 15B, AT 11 17B,AT 11 

04A,AT60 02A,AT60 
l8A,AT60 14A,AT60 lOA,AT60 
16A,AT60 12A,AT60 08A,AT60 
06A,ATll 04A,ATll 02A,AT11 
27E,A T 11 25E,A Tl1 300 ,AT 11 



600P81 036 

AOO-A 15 

CC3,CC4 

Cll 

OBOO-OB31 

FS 

FSA 

RES 

WO 

14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

010 INTERFACE 

Address lines - generated by CPU. 
16 least significant bits of the RO/WO instruction. 

Condition Code Lines - generated by Addressed Oevice. 
Can be used by device during RD/WO to set condition codes in CPU. 

1. 024 MHz Clock - generated by CPU. 
Crystal controlled signal driven continuously by the CPU~ 

Data Bus - bidirectional data lines. 
During WD, CPU puts R data on lines before sending- FSi during RD addressed 
device puts data on lines before sending FSA. (Some devices use only 
DB16-31). 

Functi on Strobe - generated by CPU. 
Signals devices to compare address lines (AOO-15) with their assigned address. 
FS and FSA work in a closed-loop manner. 

Function Strobe Acknowledge - generated by addressed device. 
Response to CPU FS. FSA signals CPU that device has recognized oddress and 
during WD has accepted data or during RD is transmitting data. FS and FSA 
work in a closed loop manner. 

Reset - generated by CPU. 
Raised by I/O RESET or SYST RESET switch on PCP or during power on or 
power off. 

Write Direct - generated by CPU. 
Sent with address to indicate operation that device is to perform. High = >Write 
Direct, low = >Read Direct. 

Address of 
1xxx = Mode 1 - Interrupt Control 
2xxx = Mode 2 - Testers 
30xx = Mode 3 - Communications Equipment 
9xxx = Mode 9 - Switch ing Equ ipment 
Axxx = Mode A - System Interface Un its 
Bxxx = Mode B - Miscellaneous 
(xxx = Mode C - System Interface Units 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

CPU - lOP INTERFACE 

. BACK Sigma 8/9 

CABLE PANEL Cable 1 Cable 2 

l/A 
0 2 

FNCO HMSPO 
R 6 

2/B 
0 1 

FNC1 HMSP1 
R 4 

3/C 
0 9 

FNC2 HMSP2 
R 10 

4/0 
0 3 

ADRS2 HMSP3 
R 8 

5/E 
0 12 

AORS3 HMSP4 
R 13 

6/F 
0 15 

ADRS4 HMSP5 
R 18 

7 0 19 *CNST ADRSl 
G R 20 CNST 

8 0 23 AVl 
AORS.o 

H R 22 * AVl/IN 

9/K 
0 25 

NCOND1 IRl 
R 27 

lOll 
0 33 

NCON02 IR2 
R 34 

l1/M 
0 35 

CllS IR3 
R 36 

l2/N 
0 37 

RIO PFI 
R 38 

13/P 
0 39 

IRO CON03 
R 40 

14/R 
0 45 

PR RQ 
R 42 

SIGMA 8/9 CONT CONT 
CPU PBP 15J,AG13 13J,AG60 

PBA 21J,AG 13 19J,AG60 
MIOP PBP 090,AG 13 030,AG60 

PBA 060,AG 13 01D,AG60 
RIOP PBP 18A,AG 13 16A,AG60 

PBA 13A,AG 13 11A,AG60 
SIGMA 5/6/7 

Sigma 5/6/7 

Cable 1 

FNCO 

FNCl 

FNC2 

IOPAO 

IOPAl 

IOPA2 

CNST 
CNST 

NCONOl 

NCON02 

CllS 

RIO 

IR 

PR 

5CPU 05F ,AT13 
6/7CPU 29l,ATll 
MIOP 12C,ATT3 
SlOP 10F ,AT13 

*These two signols are routed through the circular bus terminator locations, all other 
signals ~n cable one are terminated at these locations. 

14-14 

Sigma 8/9 Camp side Etch side 
PBP 06E,ZT23 & 04E,ZT23 in the AUX Frame 
PBA 10E,ZT23 & 08E,lT23 in the AUX Frame 

PBP is Processor Bus Primary 
PBA is Processor Bus Alternate (OPTIONAL) 

Bus selection is by SW1, 03J CON CPU 
SW1,OlB MIOP 
SW1,09A RIOP 

600P81 036 

Component SIDE 
Etch SIDE 



600P81 036 
14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

CPU - lOP INTERFACE 

ADRSO-ADRS4 Processor Address lines - generated by CPU only. 
If the Instruction is a TIO TOV SIO HIO POlP POlR or RIO, then lines 
contain Address of Processor that is to execute the indicated Instruction " 
(FNC). If the Instruction is an AIO, then ADRS3 and 4 contain the 
number of the CPU issuing the AIO. 

AVl, AVl/IN Bus Available - daisy chained signal used by the CPU's (8/9) 

CllS 

CNST 

NCOND1, 
NCOND2, 
COND3 

FNCO-FNC2 

HMSPO­
HMSP5 

In a multiprocessor system, indicated that the Bus is not in use. Response 
to ~ RQ signal, requesting CPU will stop AVl/IN and not pass AVL to 
next CPU. 

1.024 MHz Clock - generated by CPU. 
Crystal controlled signal driven continuously by the CPU. 

Control Strobe - daisey chained signal, originated by a CPU. 
Causes Processors to i nterogate address lines (ADRSO-4), the processor that 
recogn ized address wi II process instruction (FNCO-2) and respond with PR. 

Condition Code lines - driven by addressed processor. 
Indicates condition code information to the CPU. 
COND3 used only by Sigma 8/9. 

Function Code Lines - generated by the CPU. 
Indicates the instruction that the addressed processor is to perform •. 
000 = SIO 100 = RIO (8/9), 
001 = TIO 101 = POlP (8/9) 
010 = TDV 110 = AIO 
011 = HIO 111 = POlR (8/9) 

Homespace Bias - bidirectional lines (8/9) 
During TIO TDV SIO or H 10 instructions, the CPU sends Homespace so the 
lOP can access the correctly biased cell 20 and 21. During POlP or POlR 
instructions, the addressed processor indicates fai lure to CPU. 

8/9 CPU 8/9 MIOP RIOP 
HMSPO INST. EXCP. TRAP N/A N/A 
HMSPl DATA BUS CHECK DATA BUS CHECK DATA BUS CHECK 
HMSP2 MEMORY PARITY E CONTROL CHECK N/A 
HMSP3 WATCHDOG TIMER N/A N/A 
HMSP4 MAP PARITY ERR N/A N/A 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 6ooP81 036 

14-16 

CPU ~ lOP Interface (Continued) 

IRO-IR3 Interrupt Request Lines - generated by lOP's 
Triggers CPU interrupt X'5C'. One I ine assigned to each CPU in a multi­
processor system. 

PFI Processor Faul"tlnterrupt - .generated by erring processor (8/9) 
Triggers C.PU interrupt X'56'. Enabled by BCF or CCF in lOP's. Enabled 
by double PDF in CPU. 

PR Proceed - generated by addressed processor 
Incj~tes addressed processor has completed function (FNCO-2). CNST 
andp'R work in a closed-loop manner • 

. , 

RQ ~:E9UEST· -generated by CPU and used only by CPU (8/9) 
CPU desi"rlng use of Bus raises this I ine to request usage of bus then waits 
for AVi./IN before using Bus. 

RIO .. ,Reset 1/0- generated by CPU 
Raised by r70 RESET or SYST RESET switches on PCP or during power up 
or power dow~. 



600P81 036 
14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

SIGMA 9 HIGH-SPEED RAD INTERFACE 

BACK 
CABLE PANEL Cable 1 Cable 2 Cable 3 Cable 1 . Cable 2 Cable 3 ' 

l/A 
D 2 

CMD1 CM03 STAT1 
Pin# 

R 6 WENR for AT27 

2/B 
0 1 

CM02 CMD4 STAT2 
R 4 RENR 

3/C 
0 9 

DATA 06 CLOCK STAT3 
RD3D DVOD(07) 

R 10 WD6R 

4/0 
0 3 

DATA 07 ID2 
DS3D 

R 8 WD7R 

5/E 
0 12 

DATA05 
DS1D. TRPD( 19) 

R 13 
CLEAR ADDST7 WD5R NMANRST 

... 

6/F 
0 15 

DATA 04 STATO 
RD1D DVTD AN6D(21) 

R 18 ADDST6 WD4R 

7/G 
D 19 

DATA03 
DS20 DS7D AN5D(20) . 

R 20 
DATA 15 ADDST5 

WD3R 

8/H 
0 23 

DATA 02 DATA14 
RD2D RD7D AD4D(33) 

R 22 
ADDST4 

WD2R 
0 25 

DATA01 
DSOD DS5D AN3D(31) . 

R 27 DATA 13 ADOST3 
WD1R 

10/l 
0 33 

DATAOO DATAl 2 
RDOD RD5D AN2D(34) 

R 34 ADDST2 WDOR 

11/M ~ 35 
WCL DATA 11 

DS6D ANl D(44) 
36 ADDST1 

SC2R 

12/N ~ 37 
CMDO DATA10 

RD6D ANOD(45) 
38 ADDSTO 

SlNR 

13/P ~ 39 
101 DATA 09 

DS4D SPD(46) 
40 SP 

ID1R 

14/R ~ 45 
100 

RD4D IPD(47) 
42 DATA08 IP 

IDOR 
SIGMA 9 

RIOP UB: 21H,AG70 07H,AG70 27H,AG70 

7212 H.S. RAD SELECTION UNIT 30A,AT11 32A,ATll 32B,AT27 
7211 H. S. RAD CONTROLLER 11A,AT11 22A,AT11 30A,AT11 

Signal names given at H. S. RAD 
Selection Unit Interface. 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 600P81036 

14-18 

ANO-AN6 

OSO-OS7 

OVT 
(STATO) 

ova 
(STAT3) 

100-101 

IP 

NMANRST 
(CLEAR) 

ROO-R07 

REN 
(CM02) 

SC2 
(WCL) 

SLN 
(CMOO) 

SP 

7212 HIGH SPEED RAO INTERFACE 

Angular Position - sent by Unit Selected 
Indicates the sector thqt is currently under the Heads. 

Data Strobe-- sent" by Unit Selected 
Used to- c'lock associated data channel (RDO-RD7) into the deskew logic 
in the" Controller during a reed operation. 

~- .' .-

Device Test - sent by Addressed Unit 
True if storage unit is be ing addressed and is operational (Disc up to speed 
and AC/DC power stable). . 

Device Operational ~ sent by Unit Selected 
True if storage unit is selected and is operational (Disc up to speed and 
AC/DC power stable). Monitored by controller during operation. 

Identifi cation Lines - sent by Controller 
Specifies one of four storage units during an I/O Instruction. 

Index Pulse - sent by Unit Selected 
One pulse per revolution of the disc, identifies sector zero. 

Not Reset Signal - sent by Controller 
Inverted reset signal to all storage units. 

Read Data - sent by Unit Selected 
Regenerated data from disk. Clocked to controller during a read operation 
by clock OSO-DS7. 

Read Enable - sent by Controller 
Enables data decoders in Unit Selected. 

3 MHz Write Clock - sent by Controller 
Used by Unit Selected to encode and format data (WDO-WD7) for writing 
on the disc, enabled by write enable signal (WEN). 

Select Now - sent by Controller 
Selects addressed (100 and 1) storage unit and deselects all other units 
during a SIO instruction. 

Sector Pulse - sent by Unit Selected 
80 pulses per revolution of disc, identifies beginning of next sector. 



600P81 036 
14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

7212 High Speed RAD Interface (Continued) 

TRP 

WDO-WD7 

WEN 
(CMD1) 

Track Protected - sent by Unit Selected 
True when selected band is write protected. 

Write Data Lines - sent by Controller 
During Write operation, Data for tracks 0 thru 7. During Sector Gap, Bond . 
Address on WD2-WD7. 

Write Enable - sent by Controller 
Enables write ampl ifiers,· data encoders and clock doubler. 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

EP AND MS RAD INTERFACE 

CABLE PANEL Cable 1 Cable 2 

l/A 
D 2 OAT IP 
R 6 

2/8 
0 1 . NMNRST PWRMONR 
R 4 

3/C 
D 9 SLN DS 
R 10 

4/0 . D 3 IDS SP 
R 8 

5/E 
0 12 DAM DAI 
.R 13 

6/F 0 1.5 WEN TRP 
R 18 

7/G 
0 19 

REN OVT 
R 20 

8/H 
D 23 SC2 DVO 
R 22 

9/1< D 25 SC1 TYPO 
R 27 

10/l 0 33 SAl TYPl 
R 34-

111M 
0 35 TRK ANO 
R 36 

12/N 
D 37 IDO AN1 
R 38 

13/P 0 39 
101 AN2 R 40 

14R 
0 45 

102 R 42 AN3 

E.P .RAO 
CON. 7231 28A,AT12 26A,AT10 
OEV. 7232 . 03A,AT10 05A,AT12 

M.S.RAD 
CON. 7201 32A,AT12 30A,AT10 
DEY. 720X 18A,AT10 28A,AT12 
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14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

SIGMA 9 

ACCESS CODE CARD SELECTION (FG25) 

MPB REG LM Lines OUTPUT BITS 
ADDRESS 15 16 17 18 19 20 MPB15-22 

00 - 3F 0 0 C BYTE· 24A 
0 

40 - 7F 0 1 L 23A 
U 

80 - BF 1 0 M 24B 
N 

CO - FF 1 1 23B 

AUX FRAME 

ACCESS CODE FINAL BIT SELECTION 

IlM lines 21 22 OUTPUT BIT 

0 0 Selects MPB15 MPD16 

0 1 Selects MPB17 . MPB18 

1 0 Selects MPB19 MPB20 

1 1 Selects MPB21 MPB22 

MPBO MPB1 
ACCESS CODE WRITE CLOCKS 

MPB REG 
ADDRESS Bits 15-22 

ACCESS CODE DATA INPUT BITS 

00 - 3F MPBW.CK-13B21 
MPB REG 

40 - 7F MPBW.CK-13B28 ADDRESS Bits 15-22 

80 - BF MPBW.CK-13B24 00 - 7F S24-5 thru S31-5 

CO - FF MPBW.CK-13B43 80 - FF S24-6 thru S31-6 

AUXILIARY FRAME 
AUXILIARY FRAME 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

14-22 

SIGMA 9 

MAP REGISTER CARD SELECTION (FG25) 

MAP REG 
ADDRESS 

00 - OF 
10 - 1F 
20 - 2F 
30 - 3F 
40 - 4F 
50 - 5F 
60 - 6F 
70 - 7F 
BO - BF 
90 - 9F 
AO - AF 
80 - BF 
CO - CF 
DO - DF 
EO - EF 
FO - FF 

MAP REGISTER 
WRITE CLOCKS 

15 

0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 

MAP REGISTER 

DATA INPUT BITS 

LM lines MAP REGISTER OUTPUTS 
16 17 1B 19 20 21 22 MAP10-14 & P MAP15-22 

0 0 0 C BYTE 32A 22A 
0 0 1 0 31A 21A 
0 1 0 L 30A 20A 
0 1 1 U 29A 19A 
1 0 0 M 328 22B 
1 0 1 N 31B 21B 
1 1 0 30B 20B 
1 1 1 29B 19B 
0 0 0 2BA 1BA 
0 0 1 27A 17A 
0 1 0 26A 16A 
0 1 1 25A 15A 
1 0 0 2BB 1BB 
1 0 1 27B 17B 
1 1 0 26B 16B 
·1 1 1 25B 15B . 

AUXILIARY FRAME 

MAP REG 
ADDRESS Bits 1 0- 14 & P Bits 15-22 
00 - 3F MAPW-1.CK-13B21 MAPW-3.CK-13B2B 
BO - SF 
40 - 7F MAPW-2.CK-13824 MAPW-4.CK-13843 
CO - FF 

AUXILIARY FRAME 

MAP REG 
ADDRESS Bits 1 0- 14 & P Bits 15-22 
00 - 7F 519-5 thru 523-5 524-5 thru 531-5 

SPARITY jBY23-1 
BO - FF S 19-6 thru S23-6 524-6 thru 531-6 

SPARITY /BY23-2 
AUXILIARY FRAME 

LB REGISTER 
TRANSFER TERMS 

MAP REG 
ADDRESS Bits 10-15 Bits 16-22 
00 - 7F LBXMAPjA-1 LBXMAP/A-2 
BO - FF LBXMAP/B-1 LBXMAP/B-2 

ADDRESS FRAME 
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14. SIGMA!)-;"9 INTERFACE AND SWITCH 

REFERENCE DATA 

WRITE LOCKS CARD SELECTION (FG25) 

LK REG OUTPUT BITS 
ADDRESS 15 16 17 18 19 20 LK15-22 

00 - 07 
20 - 27 C 
40 - 47 0 
60 - 67 BYTE 0 0 L 21K 
80 - 87 U 
AO - A7 M 
CO - C7 N 
EO - E7 
08 - OF 
28 - 2F 
48 - 4F 
68 - 6F 0 1 22K 
88 .- 8F WRIT.E LOCKS DATA INPUT BITS 
A8 - AF 
C8 ~ CF 
E8 - EF LK REG 
10 - 17 ADDRESS Bits 15-22 
30 - 37 00 - FF S24-7 thru S31-7 

t 50 - 57 
70 - n 1 0 23K 

ADDRESS FRAME 

90 - 97 
80 - B7 
DO - D7 
FO - F7 

WRITE LOCK WRITE CLOCKS 

18 - 1F 
38 - 3F LK REG 
58 - 5F 
78 - 7F 1 1 24K 
98 - 9F 
88 - BF 

ADDRESS Bits 15-22 
00 - FF LKW .CK-31 P22 

ADDRESS FRAME 

08 - DF 
F8 - FF 

ADD FRAME 

WRITE LOCK FINAL BIT SELECTION 

I LB Lines 21 22 OUTPUT BIT 
0 0 Selects LK15 LK16 
0 1 Selects LK17 LK18 
1 0 Selects LK19 LK20 
1 1 Selects ~K21 LK22 

LKO LK1 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

SIGMA 8/9 

GENERAL REGISTER CARD SELECTION 

REG BLOCK RL Lines 
ADDRESS 26 27 28 29 30 31 RROO-07 

0 0 0 C BYTE 16K 

1 0 1 
L 

10K U 

2 1 0 
M 

O4Q N 

3 1 1 26S 

REG ISTER CLOCKS 

REG BLOCK 
ADDRESS RROO-07 RR08-15 

o - 3 RWBYO. RWBY1 •. 
CK-03P03 CK-03P06 

REGISTER INPUT BITS 

REG BLOCK 

OUTPUT BITS 
RR08-15 RR16-23 

13K 14K 

05K 06K 

·OlQ 02Q 

30S 29S 

REGISTER FRAME 

RR16-23 RR24-31 

RWBY2. RWBY3. 
CK-03P43 CK-03P50 

ADDRESS RROO-31 

o - 3 sao thru 531 

14-24 
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RR24-31 

15K 

OBK 

03Q 

27S 

) 
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14~ SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

SIGMA 6/7 

MAP REGISTER CARD SELECTION (FT25) 

MAP REG OUTPUT BITS 
ADDRESS 15 16 17 18 19 20 21 22 MAP15-22 

00 - OF 0 0 0 0 C BYTE 17Y 
10 - 1F 0 0 0 1 0 l8Y 
20 - 2F 0 0 1 0 L 19Y 
30 - 3F 0 0 1 1 U 20Y 
40 - 4F 0 1 0 0 M 21Y 
50 - 5F 0 1 0 1 N 22Y 
60 - 6F 0 1 1 0 23Y 
70 - 7F 0 1 1 1 24Y 
80 - 8F 1 0 0 0 25Y 
90 - 9F 1 0 0 1 26Y 
AO - AF 1 d 1 0 27Y 
BO - BF . 1 0 1 1 28Y 
CO - CF 1 1 0 0 29Y 
DO - OF . 1 1 0 1 30Y 
EO - EF . 1 1 1 ·0 31Y 
FO - FF ) 1 1 1 1 32Y 

MAP REGISTER WRITE CLOCKS LB REG ISTER TRANSFER TERMS 

MAP REG MAP REG 
ADDRESS Bits 15-22 ADDRESS Bits 15-22 

00 - 4F MAPW.CK24U08 00 - FF MAP-1 & MAP 

50 - FF MAPW-l.CK24U08 

MAP REGISTER DATA INPUT BITS 

MAP REG 
ADDRESS Bits 15-22 

00 - 4F D24 thru 031 

. 50 - FF MAPW15 thru MAPW22 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA· 

SIGMA 6/7 

LOCK CODE CARD SELECTION (FT25) 

LOCK REG LB Lines OUTPUT BITS 
ADDRESS 15 16 17 18 19 20 LOCK15-22 

00 - 3F 0 0 C BYTE 05Y 
0 

40 - 7F 0 1 L 06Y 
U 

80 - BF 1 0 M OlY 
N 

CO - FF 1 1 08Y 

LOCK CODE FINAL BIT SELECTION 

600P810J6 

1- LB Lines 21 22 OUTPUT BITS 
0 0 Selects . LOCK15 LOCK16 
0 1 Selects LOCK17 LOCK18 
1 0 Selects LOCK19 LOCK20 
1 1 Selects LOCK21 LOCK22 

LaCKO LOCKl . 

LOCK REG ISTERS 

LOCK REG 
- ADDRESS Bit 15":'22 

WRITE CLOCK - 00 - FF LOCKW.CK-24U04 

INPUT BITS - 00 - FF NMAP 15 thru NMAP22 
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600P81 036 
14. SIGMA -5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

SIGMA 6/7 

PROGRAM CONTROL. BITS CARD SELECTION (FT2S) 

PCB REG LM Lines OUTPUT BITS 
ADDRESS lS 16 17 18 19 20 PCB1S-22 

00 - 3F 0 0 C BYTE 09Y 
0 

40 - 7F 0 1 L lOY 
U 

80 - BF 1 0 M llY 
.N 

CO - FF 1 . 1 12Y 

PROGRAM CONTROL BITS FINAL BIT SELECTION 

I LM Lines 21 22 OUTPUT BITS 
0 0 Selects PCB1S PCB16 
0 1 Selects PCB17 peB18 
1 0 Selects PCB19 PCB20 
1 1 Selects PCB21 PCB22 

NPCBO NPCBl 

PROGRAM CONTROL BITS 

PCB REG 
ADDRESS Bits lS-22 

WRITE CLOCK - 00 - FF PCBW.CK24U06 

INPUT BITS - 00 - FF NMAP1S thru NMAP22 

14-27 



14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

SIGMA 6/7 

GENERAL REGISTER CARD SELECTION (FT25) 

REG BLOCK 
ADDRESS 23 24 25 26 27 RRO-7 RRS-15 

0 0 0 0 0 0 OIT 15T 

1 0 0 0 0 0 02T 16T 

2 0 0 0 1 0 03T 17T 

3 0 0 0 1 1 O4T 1ST 

LR2S-1 

REGISTER SELECTION BITS 
LR29-1 
LR30-1 
LR31-·1 

REGISTER CLOCKS 

REG BLOCK 
ADDRESS RRO-7 . RR8-15 RR16-23 

0-3 RWBO. RWB1. RWB2. 
CK-32P47 CK-32P45 CK-32P42 

REGISTER INPUT BITS 

REG BLOCK 
ADDRESS RRO-31 

0-3 RWO-31 

14-28 
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RR16-23 RR24-31 

01L 01Q 

02L 02Q 

03L 03Q 

O4L O4Q 

LR28-2 lR2S-1 
LR29-2 LR29-1 
LR30-2 LR30-1 
LR31-2 lR31-1 

RR24-31 

RWB3. 
CK-32P43 



600P81 036 
,14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

SIGMA 5 

GENERAL REGISTER CARD SELECTION (FT25) 

REG BLOCK RP lines OUTPUT BITS 
ADDRESS 24 25 26 27 RRO-7 RR8-15 RR16-23 RR24-31 

0 0 0 0 0 09K 19K 05S 09T 

1 0 0 0 1 10K 18K O6S lOT 

2 0 0 1 0 11 K 17K 07S 11 T 

3 0 0 1 1 12K 16K OSS 12T 

NIOFM/l NIOFM-1 
LR28-1 LR2S-0 

REGISTER SELECTION BITS . LR29-1 LR29-0 
LR30-1 LR30-0 
LR31-1 LR31-0 

REGISTER CLOCKS 

REG BLOCK 
ADDRESS RRO-7 RR8-15 RR16-23 RR24-31 

0-3 RWBO. RWB1. RWB2. RWB3. 
CK-32P42 CK-32P38 CK-32P45 CK-32P47 

REGISTER INPUT BITS 

REG BLOCK 
ADDRESS RRO-31 

0-3 RWO thru RE31 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

SIGMA 8/9 CPU SWITCHES 

CONT CONT AUX 
03J, SG 10 02J,SG10 03D,SG 10 

SWl NKPBALT KCPUNO/D INTCTRSW1 
SW2 KHMSP12 KCPUN1/D INTCTRSW2 
SW3 KHMSP13 KPBCPUEND INTCTRSW3 
SW4 KHMSP14 NKMPCUOP INTCTRSW4 
SW5 KHMSP15 - INTCTRSW5 
SW6 KHMSP16 - INTCTRSW6 
SW7 KHMSP17 - -

600P81 036 

INTCTRSW 1 & 2 = Counter 1 
INTCTRSW 3 & 4 = Counter 2 
INTCTRSW 5 & 6 = Counter 3 

0 0 500Mhz 
0 1 PWRFREQ 
1 0 2Khz 
1 1 EXT FREQ 

SIGMA 8/9 MIOP SWITCHES 

01B,SG10 07B, LG26 09C,LG26 

SWl PB/PRIM DIONO -
SW2 DIOABLE/SW DIONl CPUNO 
SW3 NCLKMGHI DION2 CPUN1 
SW4 - DION3 CCUNO 
SW5 - DION4 CCUN1 
SW6 - DION5 CCUN2 
SW7 - DION6 CCUN3 

SIGMA 9 RIOP SWITCHES 

09A, SG 10 05A, LG26 20A, LG26 

SW1 PRIALT MI:ADR5W4 CPUNO 
SW2 MI:DISABLE MI:ADR5W5 CPUN1 
SW3 - MI:ADR5W6 RIOPNO 
SW4 - MI:ADR5W7 RIOPN 1 
SW5 - MI:ADR5W8 RlOPN2 
SW6 UBABLE MI:ADR5W9 RIOPN3 
SW7 TYPE 1/1 MI:ADR5W10 RIOPN4 
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DRIVER A 
31B,ST49 

SWl SW:UNO 
SW2 SW:UN1 
SW3 SW:UN2 
SW4 SW:UN3 
SW5 -

. SW6 SW:L 10/SA* 
SW7 SW:L 11/SA* 

MATRIX 0 
02C,SG 10 

SWl INHPl * 
SW2 INHP2* 

W3 INHP3* 
SW4 INHP4* 
SW5 -
SW6 -
SW7 -

14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

- SIGMA 8/9 MEMORY SWITCHES 

DRIVER A DRIVER A DRIVER B . 
31C, ST49 31A, ST49 31A,AT49 

SW:L12/SA* CMO CMO Early Write 
SW:L 13/SA* CM1 CM1 Late Write 
SW:L14/SA* CM2 CM2 Early Strobe 
SW:L 15/SA* CM3 CM3 Late Strobe 
SW:L 16/SA* CM4 CM4 Early D~,PE, PO K 
SW:L 17/SA* SW:IL/BBIU* .. -
SW:L 18/SA* SW:IL/BTU* -

MATRIX 1 MATRIX 2 
02C,SG 10 02C,SG10 

INHP5* INHP9 * 
INPH6* INHP10* 
INHP7* INHP11 * 
INHP8* INHP12* 

- -
- -
- -

*These Switches must be in the UP position to enable the Remote Cable to the Memory 
Configuration Panel (MCP). . 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

SIGMA 5/7 8265/8465 MEMORY SWITCHES 

31C 29C PORT 1/5 

20C l8C PORT 2/6 

, 15C 13C PORT 3/7 

04e D2C PORT 4/8 

DRIVER A MATRIX MATRIX 
29B,ST49 ,ST49 ,ST49 

SWl BND L 15ASW L15BSW 

SW2 BNl Ll,6ASW L 16BSW 

SW3 BN2 L 17ASW L 17BSW 

SW4 BN3 L18ASW l18BSW 

SW5 AUXENB 'ENBASW ENBBSW 

SW6 IL4 BUSPARSW -
SW7 IL2 CPUBUSSW 
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600P81 036 
14. SIGMA 5-"-9 INTERFACE AND SWITCH 

REFERENCE DATA 

SIGMA 5/7 8265/8465 MEMORY CONFIGURATION INFORMATION 

SWl BNO L15ASW L 15BSW 
SW2 BNl L16ASW l16BSW 
SW3 BN2 L 17ASW L 17BSW 
SW4 BN3 L18ASW L 18BSW 
SW5 . AUXENB ENBASW ENBBSW 
SW6 ·IL4 BUSPARSW -
SW7 IL2 CPUBUSSW -

29B,ST49 ST49 " ST49 
DRIVER A MATRIX MATRIX 

Portl-31C Portl-29C 
Port2-20C " Port2-18C 
Port3-15C" Port3-13C 
Port4-04C Port4-02C 

CABLE PANEL CABLE CABLE CABLE 
A 01 R:BN3 RPi:L18A RPi:L 18B 
B 07 R:BN2 RPi:L17A RPi:L 17B 
C - - - -
D 24 R:IL2 RPi:CPUBUS -
E - - - -
F - - - -
G 26 R:IL4 RPi:BUSPAR -
H - - - -
K 

. 
- - - -

L 10 
M 28 R:AUXENB RPi:ENBA RPi:ENBB 
N - - - -
P 30 R:BNl RPi:L 16A RPi:L16B 
R 44 R:BNO RPi:L15A RPi:L 15B 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

SIGMA 9 MEMORY REMOTE CONFIGURATION CABLE 

PIN 
CABLE PANEL CABLE 

A 1 -
B 3 -
C 7 -
D 10 -
E 14 L/R: I L/SBIU 
F 18 L/R:IL/STU 
G 22 L/R:L10jSA 
H 26 L/R:L 11/SA . 
K 30 L/R:L12/SA 
L 34 L/R:L 13/SA 
M 38 L/R:L 14/SA 
N 42 L/R:L15/SA 
P 45 L/R:L 16/SA 
R 50 L/R:L 17jSA . 
1 4 L/R:L18/SA 
2 6 -
3 8 L/R:lNHP1 
4 12 L/R:INHP2 
5 17 L/R:INHP3 
6 19 L/R:IMHP4 
7 21 L/R:(NHP5 
8 24 L/R:INHP6 
9 28 L/R:INHP7 

10 33 L/R:INHP8 
11 36 L/R:INHP9 
12 40 L/R:INHP10 
13 43 L/R: INHPll 
14 47 L/R:INHP12 

30D,ZT23 
DRIVER A 
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Port e"pansion and Maintenance 5witches Real Time Clock 

M~mory location 20C 
is PORT 8 expanded? Yes, setSl-l 
is PORT A expanded? Yes, set 51-2 
For maintenance MOA set 51-3 
For maintenance MOB set 51-4 
For maintenance MOC set 51-5 

CPU Location 24W eo. for 8KHZ 
FREO CP3 CP2 CPl CP3 set (1 
8KHZ 51-5 51-10 51-15 51-5, rese 
2KHZ 51-4 51-9 51-14 (0) 51-4, 
500HZ 51-3 51-8 51-13 51-3,51-2 
LINE 51-2 51-7 51-12 
EXT. above above above 

Priority Int LT16 5witches sw's aff sw's off sw's aff 

Prior. Int Chas 5T 14 1J I 8411 Opt. LT16 in 15W? No set 51-1,51-6 J 
If LT 16 5et Int Level I Unals. Int. LT16 in 23W? No set 51-11 J 
is in Lac 5witches L5D 

}J Nane XO,XI 
8J 51-1 51-2 X2 X3 
9J 51-3 51-4 X4 X5 

10J SI-5,51-6 X6,X7 
14J 51-7 51-8 X8 X9 
15J 51-9 51-10 XA XB 

0 
1 

lA ~ ~ -10 -15 

16J 51-11 51-12 XC,XD 
17J 51-13 XE, XF 

Memory Fault-Door Number 

Mem 21C 51-8 51-9 51-10 
Door 0 0 0 0 

AA AJ -4 -9 -14 

A A A -3 -8 -13 

Door I 0 0 1 
Door 2 0 I 0 
Door 3 0 I I AA ~ -2 -7 -12 

Door 4 1 0 0 
Door 5 I 0 1 
Door 6 I I 0 
Door 7 I 1 I 

0 AAA VI 
. -I -6 -11 

-4 

:;;: 
Interleave Block 5ize 

Mem 21C 51-3 51-4 51-5 51-6 
None 0 

8K 1 
16K 0 
32K .0 
64K 0 

Memary 5ize 

Mem 21C 51-1 
4K 0 
8K 0 

12K I 
16K I 

0 
0 
I 
0 
0 

51-2 
0 
I 
0 
I 

0 
0 
0 
I 
0 

0 
0 
0 
0 
1 

Port 
expanders 
Fond 5 

Memory 5tarting Address (8451 ) 

5e t starting oddr sw's for LIS L16 L17 L18 L19 

M 
l(2OC) Port A 511 512 513 S14 S15 

emory L(2OC) Port B 56 57 S8 S9 510 
1<21C) Port C 511 S12 513 514 515 

F(240) 5(21 E) Port I 51 S2 S3 54 55 
F1240) 5121E) Port 2 56 57 58 59 510 
F(250) 5(22E) Port 3 51 52 58 54 55 
F (250) 5(22E) Port 4 56 S7 58 59 510 

!iit weight 641<. J21<. 161<. 8K 4K. 

Priarity Int. Group Addresses 

Pr ior. Int. Chas. LT26 30J 

for Group 51-1 
2 0 
3 0 
4 0 
5 0 
6 0 
7 0 
8 1 

.risT] 
~ 
~Al ~ -1 
0-

52-1 53-1 
0 1 
0 1 
1 0 
1 0 
1 1 
1 1 
0 0 

54-1 
0 
1 
0 
1 
0 
1 
0 

Group 51-1 52-1 
9 1 0 
A 1 0 
B 1 0 
C 1 1 
0 1 1 
E 1 1 
F 1 1 

ris7l 
~ 

ris7l 
~ 

5ub Controller DVC Number 

53-1 
0 
1 
1 
0 
0 
1 
1 

M5 010 Addr DVC Controller Lac 24 LT16 

M5 LT26 21A Addr Bit/ 0 I 1 
SI-1 Al0 5witch 154-21 53· 
52-1 A9 
53-1 A8 
54-1 A7 
51-2 A6 
52-2 A5 
53-2 A4 
54-2 A3 
5witches on 
23A and 22A To disable MS,'PUt, I 
must be up switch on 23A down 

REU Address 

REU Chas. LT26 32A 

54-1 For BLKs 53-2 53-1 52-2 
1 4-7 0 0 1 
0 8-11 0 1 0 
1 12-15 0 1 1 
0_ 16-19 1 0 0 
1 20-23 1 0 1 
0 24-27 1 1 0 
1 28-31 I 1 1 

510P 

510P Chas. LT26 8F 

5witch Functian 
51-1 lOP address bit 0 
51-2 5et if high priority 

bus shar. lOP 
52-1 lOP address bit I 
52-2 5et if bus shar. opt 
53-1 lOP address bit 2 
54-1 Set if lost lOP 

MIOP 

MIOP Chas. LT26 13C 

5witch Function 
51-1 lOP address bit 0 
51-2 5et if lost lOP 
52-1 lOP address bit 1 
52-2 5et if 4 byte opt(8473) 
_~:3-J ~ address~it.2 
53-2 Set if high prior bus 

shoring lOP (8473) 

CFE-3 

CF E cant.· chasis L T26 3A 

5witch Function 
51-1,51-2 
S2-1, S2-2 for test mode 
53-1 Test modeJ 1) 
53-2 T est mode clear 
54-1 CFE controller 10 or I) 
54-2 Test selector I-test 2 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

MATRIX SWITCH SETTINGS 
--

PORT I-OR 5 2 OR 6 

BANK A B A B 

SLOT 31 29 20 18 

64~ 0 0 0 -0 

STARTING 0 0 0 0 0 --
32KO 0 0 0 0 

ADDRESS 
if 

0 0 0 0 0 
16KO 
'if 

0 0 0 0 

0 0 0 0 0 
8KO 
if 

0 0 0 0 

0 0 0 0 0 
PARTITION PORT OUT YES 0 0 0 0 0 

if 
-- 0 0 0 0 0 

CHECK INCOMING DATA YES 0 0 

t>< 
0 

t>< PARITY if 
0 0 0 

CPU BUS YEr 0 

t>< 
0 

t>< 
If this switch is in the "yes" position any 
port encountering a parity error will cause 

0 0 the PE line for this port to be raised. 0 
- - -

3 OR 7 

A B 

15 13 

0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
.0 0 

0 0 
0 

t>< 0 
0 

t>< 0 
BLACKEN CIRCLES IN PENCIL r-o REPRESENT NORMAL SYSTEM SETTINGS 
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4 OR 8 

A B 

04 02 

O· 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 ( 

0 0 
-0 

t>< 0 
0 

t>< 0 



600P81 036 
14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

DRIVER SWITCH SETTINGS 
SLOT 298 

7 MSB 

0 
~O BANK NO.= 

0 

7 MEMORY FAULT 
INDICATOR-l 

0 

7 LSB 

0 

7 AUXILIARY BUS 
PARTITIONED OUT 

0 

~ FOUR WAY INTERLEAVE 

0 

~ TWO WAY INTERLEAVE 

0 
BLACKEN CIRCLES IN PENCIL TO 
INDICATE NORMAL SYSTEM 
SETTINGS 
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- ,AT 10 AT12 
~ 
~ 

I 
I I 
L_ __ J I ..., ,-

'-., I I r-.J r-
I I I I I 

P3 P1 P2 P3 P1 P2 P3 P1 
A 6 1 A 2 1 A 6 
B 4 2 B 1 2 B 4 
C 10 3 C 9 3 C 10 
D 8 4 D 3 4 D 8 
E 13 5 E 12 5 E 13 
F 18 6 F 15 6 F 18 
G 20 7 G 19 7 G 20 
H 22 8 H 23 8 H 22 
K 27 9 K 25 9 K 27 
L 34 10 L 33 10 L 34 
M 36 11 M 35 11 M 36 
N 38 12 N 37 12 N 38 
P 40 13 P 39 13 P 40 
R 42 14 R 45 14 R 42 

Etched 
Side 

AT13 

I 
I 
I 
I 

. I I __ ...J j 

r 

Pl P2 P3 P1 
2 1 A 6 
1 2 B 4 
9 . 3 C 10 
3 4 D 8 

12 r::. 
oJ E 13 

15 6 F 18 
19 7 
23 8 
25 9 K 27 
33 10 L 34 
35 11 M 36 
37 12 N 38 
39 13 P 40 
45 14 R 42 

I 
I 
I 

I 
I 
I _-lJ 

r 

Pl P2 
2 1 
1 2 
9 3 
3 4 

12 5 
15 6 

25 9 
33 10 
35 11 
37 12 
39 13 
45 14 

P3 P1 
G 20 
H 22 

19 7 
23 8 
P1 P2 

P3 (Etch) P2 (Com onent) 
Ground Ground 
A 1 
Ground Ground 
B .. 2 
Ground Ground 

Ground Ground 
P 13-
Ground Ground 
R 14 
Ground Ground 
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8457 F 3 to 6 port expander 1 memory assy 130625 
8457 S 3 to 6 port expander 2nd memory assy 130626 
Module Location Chart - 133621 
.Installation Drawing Port Exp F 133762 
Installation Drawing Port Exp S 133688 
Switch Settings - see system switch settings 

ST 14S 24D, 25E F expander 
21 E, 22E S expander 

Cables connecting sources to port expander are 
connected normal from the bottom, but are attached 
upside down at the port expander. Cable pin 
numbers will have to be transposed when using the 
signal map in the interface section. 

Port Ex. Memory Cables, twisted pair ZT38 

Twisted Pair 
Mem Cab #1 

#2 
#3 
#4 
#5 

FROM 

XF XS 
6C 8e 
l1C 13C 
17C 19C 
21C 23C 
25C 27C 

TO 

Port A Port B 
2A 6A 
2B 6B 
4A 4B 
4C 2D 
6C 4D 

I 

Additional signals provided to the port expander, via the ZT38 
modules, on'memory interface cables 4 and 5. 

Port XF 21C 25C 
Port XS 23C 27C 
Mem Port A 4C 6C 
Mem Port B 2D 4D 

CABLE MEMORY MEMORY 
CONDUCTOR MOD PINS CABLE 4 CABLE 5 

7(S) NR08 START 
15 11 (L) 

17(S) NR16 TW500 
16 14(L) 

21 (S) NR32 TO 
17 26(L) 

29(5) NR64 NPFSRD 
18 28(L) 

31 (S) N51 
19 30(L) 

43(S) NSO 
20 44(L) 

21 
47(S) . (12K) 
46(L) 

(S) Source e.g. Memory Source Signal NR08 is provided 
(L) Load at pi'n 7 of the memory and is received 

at pin 11 in the Port Expander 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 600P81 036 

PORT 1 2B ATll 2D ATll lOB ATll 18D AT10 26B ATll 
PORT 2 4B AT11 4D AT11 12B ATll 20B AT10 28B AT11 
PORT 3 6B AT11 6D AT11 14B ATll 22B AT10 30B ATll 
PORT 4 8B ATll 8D AT11 16B ATll 24B AT10 32B ATll 
CABLES CONNECTING SOURCES TO PORT EXPANDER BUS ARE 
CONNECTED NORMAL FROM THE BOTTOM, BUT ARE ATTACHED UPSIDE I 

DOWN AT THE PORT EXPANDER 

BACK MEMORY MEMORY MEMORY MEMORY MEMORY 
PANEL CABLE CABLE CABLE CABLE CABLE 

CABLE PINS PINS #1 #2 #3 #4 #5 

13,P 39 MOOD M14.D M28D l15D MOD 
40 MOOR M14R M28R 

14, R 45 MOlD M15D M29D l16D * 
42 M01R M15R M29R AHR 

11,M 35 M02D M16D M30D L17D * 
36 M02R M16R M30R ARR 

12,N 37 M03D M17D M31D l18D * 
38 M03R M17R M31R DRR -

10,6 33 M04D M18D l29D l19D * 
34 M04R M18R PER 

9,K 25 M05D M19D l30D l20D * 
27 M05R M19R SRAR 

8,H 23 M06D M20D L31D L21D * 
22 M06R M20R -

7,G. 19 M07D M21D·· MWOD l22D ABOD 
20 M07R M21R 

6,F 15 M08D M22D MW1D l23D * 
18 M08R M22R POKR 

5,E 12 M09D M23D MW2D l24D * 
13 M09R M23R 

4,D 3 MOOD M24D MW3D l25D * 
8 Ml0R M24R * 

3,C 9 M11D M25D DGR l26D * 
10 M11R M25R * 

2,B 1 M12D M26D EDRR l27D * 
4 M12R M26R 

1,A 2 M13D M27D * l28D * 
6 M13R M27R 

~7- 8457 MEMORY INTERFACE 

All SIGNALS DESCRIBED FROM THE POINT OF VIEW OF THE MEMORY PORT EXPANDER. 
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Coble Pins 

1,A 

2,8 

3,C 

4,D 

5,E 

6,F 

7,G 

8,H 

9,K 

10,l 

ll~ M 

12, N 

13,P 

14,R 

14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

CPU EXTERNAL INTERRUPT INTERFACE 

8421 26J ATll 12J ATll 19J ATll 32J ATll 
CPU 30V ATll 

" 

Module Pins . Ex Int/CPU Ex Int/EO EX Int/EO Ex Int/EO 
2 L1NOl ECPUR5T2 ECPUR5Tl ECPUR5T 
6 DAT17 
1 LINOO 
4 DAT16 
9 LIN03 1510 154 

10 DAT19 
3 LlN02 1511 155 
8 DAT18 

12 L1N04 1515 159 153 
13 DAT20 
15 L1N05 1514 158 152 
18 DAT21 
19 L1N06 1513 157 151 
20 DAT22 
23 LIN07 1512 156 ISO 
22 DAT23 
25 LIN08 
27 DAT24 ERQ11 ER005 
33 L1NREQ 
34 DAT25 ER010 ER004 
35 
36 DAT26 ER015 ER09 ER003 
37 
38 DAT27 ER014 ERQ8 ER002 
39 
40 DAT28 ER013 ERQ7 ER001 
45 
42 DAT29 ERQ12 ERQ6 EROOO 

Interface Viewed At------External Interrupt Chassis------
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14. SIGMA 5-9 INTERFAcE AND SWITCH 
REFERENCE DATA 

REU-CPU INTERFACE 

CPU 5T AT11 19T ATll 5l AT11 50 ATll 
REU 27A ATll 15A ATll 25A AT11 6A AT11 

Cable Module Read;Write Read;Write Read;Write Read/Write 
Pins Pins Byte 0 Byte 1 Byte 2 Byte 3 

Address Address 

1,A 
2 
6 NlR28-2 RP24 

2,8 
1 
4 lR28-2 RP23 

3,C 
9 

10 lR30-2 RP26 

4,D 
3 
8 lR29-2 RP25 

5,E 
12 
13 lR31-2 RP27 

6,F 
15 
18 RWBO RWBI RWB2 RWB3 

7,G 
19 RRO RR8 RR16 RR24 
20 SORRWXSjO S8RRWXS/l. S16RRWXS/2 S24RRWXS/3 
23 RRl RR9 RR17 RR25 

8,H 22 S1RRWXS/0 S9RRWXS/l S17RRWXS/2 S25RRWXS/3 

9,K 
25 RR2 RR10 RR18 RR26 
27 S2RRWXS/0 SlORRWXSLl S18RRWXS/2 S16RRWXS/3 

10, l 
33 RR3 RR11 RR19 RR27 
34 S3RRWXS/0 SI1RRWXS/l S19RRWXS/2 S2RRWXSj3 

11,M 
35 RR4 RR12 RR20 RR28 
36 S4RRWXS/0 S12RRWXS/l S20RRWXS/2 S28RRWXS/3 
37 RR5 RR13 RR2l RR29 

12,N 38 S5RRWXS/0 S13RRWXS!1 S21RRWXS/2 S29RRWXS/3 
39 RR6 RR14 RR22 RR30 

13,P 40 S6RRWXS/0 S14RRWXS/l S22RRWXS/2 S30RRWXS/3 

14, R 
45 RR7 RR15 RR23 RR31 
42 S7RRWXS/0 S15RRWXS/1 S23RRWXS/2 S31RRWXS/3 

Signals represented from the 
point of view of the REU. 

Clocking-Clock Coble from the CPU Plugs into Position 30A of 
REU No.1. Coaxiol (Part No. 128147-372) and Additional 
CPU Wiring for REU's are as follows. 

Add Wire FROM TO 
For Sigma 7, CPU Coax Shield 'Coax 
REU '1 30A04 REU'1 30A02 12A13 REU'1 

28U ZT23 
30A ZT23 
~ 

Clock 1st 
CPU REU 

CRX2 
CREUI 

CRX2 
CREU2 

CRX3 
CREU3 

CRX4 
CREU4 

CRX5 
CREU5 

CRX6 
CREU6 

CRX7 
CREU7 , I 

Signal 
presence 
governed by 
the installa-
tion of the 
w ire changes 
below. 

Shield 
12A16 

2 28U03-29U 17 30A06 REU'1 30A05 12A13 REU'2 12A16 
3 28U07-29U 19 30A08 REU'1 30A09 12A13 REU#3 12A16 
4 28U10-29U21 30A 12 REU'1 30A13· 12A11 REU'4 12A16 
5 28U14-29U23 30A17 REU'1 30A16 12A13 REU'5 12A16 
6 28U 18-29U25 30A19 REU"~ 30A21 12A13 REU"6 12A16 
7 28U22-29U27 30A21 REU'1 30A23 12A13 REU'7 12A16 
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ZT23 
Cable=Module 
Pins = Pins 

1 4 
A 1 
2 6 
B 3 
3 8 
C 7 
4 12 
0 lO 
5 17 
E 14 
6 19 
F 18 
7· 21 

G 22 
8 24 
H 26 
9 28 
K 30 

10 33 
l 34 

11 36 
M 38 
12 40 
N 42 
13 43 
P 45 

14 47 
R 50 



600P81 036 
14. SIGMA 5-9 INTERFACE AND SWITCH 

REFERENCE DATA 

CPU-DEC, CPU-PWR MON-MEM, CPU-lOP INTERFACES 

SlOP 10F AT13 
MIOP 12C AT13 
MEM 2C AT11 
DEC 32C AT11 
CPU 18DAT11 30Q AT11 29L AT11 
PWR MON J5 AT13 

Cable Pins Module Pins DEC PWR MaN lOP 

1,A 
2 DUO (MFL 1) 
6 DUO FNCO 

2,8 
1 DU1 (MFLO) 
4 DU1 FNC1 

3,C 9 DU2 (MFL3) 
10 DU2 FNC2 

4,D 
3 DU3 
8 DU3 (ST) IOPAO 

5,E 
12 DU4 (MFL4) 
13 DU4 IOPAl 

6,F 
15 DU5 (MFL5) 
18 DU5 IO.PA2 

.7,G 
19 DU6 
20 DU6 (RTC) CNST 

8,H 
23 DU7 
22 DU7 

.. 

(lOEN) 

9,K 
25 Ncel 
27 DUCLOCK (ION) v 

10,1 33 NCC2. 
34 DUSTART (IOFF) 

.. 

11,M 
35 DUEND (MFL2) 
36 lMC 

12,N 
37 
38 DUCLEAR RIO 

13,P 
39 DU12 (MFL6) IR 
40 DUMDM 

14,R 45 DU13 . (MFL7) PR 
42 

Interface Viewed At DEC MEMORY lOP 
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14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 600P810J6 

SIGMA 8/9 MIOP Single Phase Operation Program 

This program will single phase the MIOP thru a complete SIO/IOCD sequencet After each 
phose step the program will come to a WAIT (location ll7Y. At that time Rl will equal the 
number of step operations completed and R5 thru Rf will contain status'information for that 
phose (the attached sheets provide expected data for eachoperotion). Modifications are 
provided to allow the program to be addressed to the TTY and/or to do single operation (each 
step will advance the MIOP thru a SIO, or 00, or 01 or 01 operation)~ 
26 68000100 B X'loo' 
TRAP ROUTINE 
46 OF 000080 XPSD,O X'80' 
80 00000000 DATA X' 00000000' 
81 00000000 DATA X' 00000000' 
82 00000084 DATA X'OOOOOO84' 
83 00000000 DATA X' 00000000' 
84 OEloo086 lPSD,l X'86' Clear PDF 
85 00000000 
86 000OOIOC OATA X'OOOOOlOC' 
87 00000000 OATA X' 00000000' 
PROGRAM 
100 22100001 lI, 1 X'OI' Initialize counter 
101 4F0040oo RIO,O X'OOQ' Reset MIOP 

*102 22480000 lI,4 X'80OO0' Put the M:S.Online and the 
103 6040200F WO,4 X'20OF' Controllers Offl ine. 
104 22403000 U,4 X'300@' Wait for the AT83's to go Offl ine. 
105 64400105 BDR,4 X'105' 
106 224700FF U,4 X'ZOOFF' Set M .• S. Address .,-: 07 and 
107 60402000 WO,4 X'200D' Data byte = FF. ' 

, 108 22401800 (1,4 X'18oo· Put the MIOP (CH A) in Single 
109 60402008 WD,4 X'2008' Phose Mode. ' 
lOA 22000090 U,O X'90' .... (126) 

'.~ 

*10B 4C200oo7 SIO,2 ' X'007' Start Operation 
lOC 6C5020OO RO,5, X'20OO' 

I 100 6C602001 RD,6 X'2001' Read CCU Groups 
10E 6C702oo2 RD,7" X'2Q02' 
lOF 6C802008 RD,8 X'2008' 

J 

110 6C902009 RO,9 X'2009' 
Read CH A Groups 111 6CA0200A RO,A X'2ooA~ 

112 6CB02ooB RD,B X'200B" 
113 6CC020OC RD,C X'20OC' 

J 

114 6CD02000 RD,O X'200D' 
Rea'd M. S. Groups 115 6CE02ooE RD,E X'200E' 

1'16 6DF02ooF RD,F X'2OOF' 
117 2EOOOOoo WAIT 
118 20100001 51 I 1 X'OI' Update counter 
119 60402008 WO,4 X'2008' Step MIOP 
11A 22503000 U , 5 X'30OO' Wait for MIOP to do Step 
118 645OO11B BOR , 5, X'l1B' 
lIC 680001OC, B X'lOC' Collect new Status 

I/O COMMAN D DOUBlEWORD ..---.,,_ - ) ~',:t-, , 
120 06000488 DATA X' 06oo01aav I,OCD to READ one Byte into 
121 00000001 DATA X' 0000000 1 ' location 122 
122 XX Data input locat ion 

*Changes to use TTY 
102 68000108 B X'108' 8ypass M. S. setup 
108 4C 20000 1 S10,2 X'OOP Address TTY 

'Changes to do single Operation stepping 
108 22403000 II ,4 X'3000' Put MIOP in Single Operation 
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Single 
Phase 

(Rl) 

1 
2 
3 
4 
5 

6 
7 
8 
9 
A 

. B 
C 

0 
E 
F* 

10 

11 
12 
13 
14 

(R1) 

14. SIGMA 5-9 INTERFACE AND SWITCH 
REFERENCE DATA 

SIGMA 8/9MIOP Single Step Operation 

M. S. Address = 07 

Single. 
Operation 

" 

Group 0 Group 8 Group 9 Group C Group E Group F (Rl) 
SIO INSTRUCTION 

40040000 003D2XOO 00000000 00008400 00004800 
-<, 

00000020 00240180 00212000 0000C007 00008400 00000C80 
07800,020 00150180 22212600 00000007 00002400 00000C81 
07COO021 000C8190 04212400 00000007 00008408 00002C80 
07COO021 80000010 04352000 00000000 00008408 00002400 ~ 1 
ORDER OUT 
07COO021 -40000C30 26302200 00000000 00001408 '00002405 
07COO021 10018000 8CS 12800 00000000 ' 00001508 00008400 
07COO021 Oe008000 88S1ECOO 00000000 00001508 00008400 
00000121 040083CO 88S1E800 00000000 00001508 00008400 
00000121 0~01C240 88S1E800 00000006 00000008 00008COO 
00000121 01004000 88B1C800 00000006 00000008 00008EOO 
00000121 80004000 84F5C800 00000000 00008438 OOOOEEOO &- 2, 
DATA IN 
00000121 40004020 A6FDCAOO 00000000 00001438 0000EE05 
00000121 20018000 OC31 0800 OOOOFFFF 00001538 00000600 
04400122 01004180 88B1OC80 OOOOOOFF 000000'38 00008600 
04400122 80004000 84F50480 00000040 00008498 OOOOEEOO~ 3 
ORDER IN 
04400122 40004020 A6FDOC80 00000040 00001498 0000EE05 
04400122 20018000 8C81OCOO OOOOFFFF 00001598 00008600 
04400122 01004000 88BIACOO OOOOOOFF ' 00OOOD98 00008600 
04400122 80004000 80F5ACOO '00000000 00008480 OOOOCCOO ~ 4 

Group 0 Group 8 Group 9 Group C Group E Group F (Rl) 

*location 122 now has data byte of FF 
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