





















































































































































































































































































































































































































































































































































13.

SIGMA 5-9 LINE PRINTER DIAGNOSTIC (746X)

138

TST1, 13 Print Broadside Pattem. A broadside pattern of all
characters are printed. Terminal status is tested.

1301  Stotus error for broadside line.

TST1, 14 Print - Sliding One Column Pattem. Print with auto
upspoce 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.

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

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

TST1, 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.

1701  Space XX lines 10 status error.
1702  Skip to top of page 10 status error.

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

1801  Skipped to channel XX 1O status error.
1802 Print messoge 10 status error.

TST1, 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 Skip to bottom of page 10 status error.
1902  Space one line 10 status errors.
1903 Top of page not detected.

TST1, 20 Pattem and Format Test. Run a selected set of utility
tests in sequence. Verify that no print error or paper
fault occur. :

2001  Status error for hammer registration.
2002  Status error for checkerboard pattem.
2003  Status error for ripple test pattem.
2004  Status error for printer speed test.
2005 Stotus error for printer load test.
2006  Status error for skip line test.

2007  Status error for channel seorch test.
2008  Status error for poper slew speed test.

TSTY, 22 10P Halt Test (Sigma 7-9). This test will generate an
IOP halt ot the end of o data transmission of 1 through
8 bytes with upspacing inhibited. After the generation
of each 10P halt the entire line will be printed. This
will verify the inhibit upspace and response to an

IOP Halt,

2201  SIO status error with two TIC's.
2202 10 status error with two TIC's,
2203 - SIO status error with one TIC,
2204 1O status error with one TIC,

600P81036



600P81036 13. SIGMA 59 LINE PRINTER DIAGNOSTIC (746X}

FUNCTIONAL TEST (TSTH (SS1=0, SS3=1)
INITIALIZING CONDITIONS AND EXPECTED RESULTS

1. Initializing Conditions: None
2. Expected Results:

SUBTEST | RESULTS
TST1, 1 Space 1 line
TST1, 13 Print 64 lines broadside pattern of all
printable characters
TST1, 14 Print 132 sliding one column pattern
TSTY, 15 Print 2 lines of unavailable characters
TSTY, V7 Spocek many lines
5T, 18 ) Skip many lines
TSTY, 19 .Go to top of page
TST1, 20 ' Peint 32 lines broadside character 'E' )

Print 32 lines of alternating blank and
character 'E' .

Print 132 lines of ripple test pottem

Print 36 printer speed test :
Print 263 printer load test pattern

Space 1 to 15 lines in sequence two times
Skip to channel 1 to 12 in sequence two
times

Space 15 lines poper slew speed test

ST, 22 Print 8 lines of all XXXX choracters

13-9
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14. SIGMA 5-9 INTERFACE AND SWITCH

600P81036 REFERENCE DATA
SIGMA 8/9 MEMORY - PROCESSOR INTERFACE
PIN
CABLE  PANEL Cable 1 Cable 2 Cable 3 Cable 4 Cable 5 Cable 6
1/A : Z MO1 M15 M29 L16 AH L10
2/B E l ' MO0O M14 . M28 L15 MQ L
3/C E ]Z MO3 M17 M31 L18 DR L12
4/D g g MO02 M16 M30 L17 AR L13
5/E ,? :g MO4 MI18 129 L9 PE L14
6/F 5 :g MO5 M19 L30 L20 SRA L32
7/G RD ;g M06 M20 L31 L21 M32 MFI
8/H g gg MO7 M21 MWO 122 ABO DBUSY
9/K RD 3; MO8 M22 MW1 123 POK MUWS
10/L E gj M09 M23 MW?2 L24 MR MUWC
3
/M g 32 M10 M24 MW3 L25 HPQ SIGMA?
D 37
12/N 5 M1  M25 DG 126 ORIL
13/P RD 33 M12 M26 EDR 127 HOF
14/R E ig M13 M27 OM L28 MFR
SIGMA 8/9 ADD ADD ADD ADD ADD ADD
CPU 03L,AG40 05L, AG60 10K, AG60 02K,AG61 07L, AG60 06K , AG40
MIOP _ P: 14C,AG60 | 17C,AG60 23C,AG&0 25C ,AG60 19C,AG60 27C,AG60
RIOP 26D,AG70 30D,AG70 15C,AG&0 11C,AG60 18C, AG60 13C,AG&0
MEMORY P1: 06C , AG&0 08C, AG&0 078, AG60 08A,AG10 058, AG60 06A, AG&0
: P2: 10C, AG60 12C,AG60 118,AG40 12A,AG10 098, AG&0 10A,AG60
P3: 23C,AG60 21C,AG60 228, AG60 21A,AG10 248, AG60 23A, AG60
P4: 27C , AG60 25C ,AG60 | 26B,AG&0 25A AG10 28B,AG60 27A, AG60
SIGMA 5/6/7
5CPU 12M,ATI11 25P,AT11 18R, ATI1 - 158, AT12 155,AT11
%/7CPU 215, AT11 9P AT11 27N AT 15, AT11 14V AT
MIOP 18A,ATI1 16A AT 14A AT70 12A,AT41 10A AT11
SIOP 200,ATI1 18D,AT11 15D,AT11 11D, ATI12 13D,AT11
MEMORY A 02A AT 02B,AT1 04A, AT11 04C,ATI0 06C AT
(OLD) B 06A, AT 06B,ATI 048, AT11 020,AT10 04D, ATII
C 08A,AT11 08B,AT11 08C,AT11 06D,AT10 08D,AT11
MEMLRY 1 098, AT60 T0A, AT60 08A,AT40 06C,AT60 078, AT60
(NEW) 2 148, AT60 15A, AT60 13A,AT60 11C,AT60 128, AT60
, 3 198, AT60 18A, AT60 20A, AT60 22C,AT60 218, AT60
4 24B, AT60 23A, AT60 25A, AT60 27C ,AT40 268, AT60
CFE-3 32B,AT11 308,AT11 288,AT11 248,AT12 268,AT11
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i4. SIGMA 5—9 INTERFACE AND SWITCH
REFERENCE DATA 600P81036

14-2

ABO

AH

AR

DBUSY

DG

DR
EDR
HOF

HPQ

L10-L31

L32

MEMORY -PROCESSOR INTERFACE

Abort Signal - generated by CPU only. :
As a result of a write protect violation, overrides o write operation and
prevents changing the contents oF memory .

Address Here - generoted 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 PE is 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 hlgh 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 L10-L31, MW0-MW3 and OM.



600P81036

14. SIGMA 5—-9 INTERFACE AND SWITCH
REFERENCE DATA

Memory-Processor Interface (Continued)

MOO0-31
M32

MFI

MFR

MQ
MR
MUWC
MUWS

MWO0-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 Fault Interrupt - generated by port.
Indicates to Processor a Data Loop Check Error, Parity Error, Overtemp
or Voltage lrregularities in magnetics. Reset by MFR or MR,

Memory Fault Reset - generated by CPU,
Resets memory fault latch, status latches and the memory fault llghf 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 - g'e'rieraféd by CPU.
Resets memory .

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

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

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

Operating Mode - generated by CPU.

In conjunction with MWO-MW3 determines the type of memory operation.
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14. SIGMA 5-9 INTERFACE AND SWITCH ~
REFERENCE DATA 600P81036

Memory-Processor Interface (Continued)

OM | MWO | MWT | MW2 | MW3 || Sigma 9 Memory Response
o o | o f o | o | 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
] 0 o | 1 0 || Read and Change Parity - 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 Rvead Status Word 1
1 1 o 1 o Read Status Word 2

R 1 1 0 0 Read Status Word 0 and clear all status
1 1 1 1 0 |l Read Status Word 2 and clear all status
1 1 1 1 1 Clear Memory

ORIL Override Interleaving - generated by CPU PCP.

Disables interleaving for all banks.

PE Parity Error - generated by port. .
Indicates uncorrectable magnetic data parity 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)

POK Parity OK - generated by port.

No PE conditions (see above).
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14. SIGMA 5-9 INTERFACE AND SWITCH
600P81036 REFERENCE DATA

Memory-Processor Interface (Continued)

SIGMA 9 Generated by Processor. .
Indicates all memory interfaces are to be parity checked and also selects

faster interface timing.

SRA Second Request Allowed - 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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SIGMA 5—9 INTERFACE AND SWITCH : '
REFERENCE DATA 600P81036

1OP - DEVICE CONTROLLER INTERFACE

(AT56) (AT57) . ,
CABLE  PANEL Cable 1 Cable 2 Cable 3 Cable 4 Cable 5 Cable 6
b 2 - KE) A
1/A R 6 FR7 DA7 RST (15) HPt (06) DBO DC4
D 1 : (33) .
2/B R 4 FR6 _ D_Ab . 1 cn (07) - HPS 09) | DBI . . DC5
D 9 : ) : . ) 31
3/C R 10 FRS DAS5 ES a7) FAST . (10) . DB2 DCé
4 D 3 ' ) AVO (29) . '
D R 8 FR4 e DA4 RSA (18) AVI  (08) DB3 DC7
D 12 .
5/E R 13 FR3 DA3 SIO () D84 BM
D 15
6/F R 18 FR2 DA2 HIO ($) DB5 DDO
D 19 . |
7/G R .20 . FR1 DAl TIO (19) AVIH1 DB6 DDI
D 23 :
8/H R 22 FRO DAO DV (22) AVIH2 D87 DD2
D 25 (07) (30)
9/K R 27 RS DAP AlO (30) DCOFF (02) EDX2 - DD3
D 33 . 47) : :
10/L R 34 IOR ED ASC (33) DCO DD4
D 35 (50) )
11/M R 36 FSL PC FS (36) DC1 DD5
D 37 (45)
12/N R 38 DX2 DOR SIC (35) AT83 DC2 DDé6
D 39 (43) .
13/p R 40 IC SC WADR (44) PANEL DC3 DD7
D 45 (39)
F4/R R 42 DX4 AP IER (45) E'DX4
SIGMA 8/9 .
MIOP 134,AG70 10G,AG70 04G,AG70 04H,AG40 09F,AG70 12E,AG70
MAINT _ SUB 10J,AT56 13J,AG70 17J,AT57 "~ 04H,AG60 15),AG70. 273,AG70
SIGMA 5/6/7
HOP 5 10L,AT10 08L,AT11 09F ,AT12 09E,AT1
MIOP 14B,AT10 32A,ATI 14C,AT12 01D,AT11 19C,ATI 29A,ATI1
SIOP 14 14E,ATI10 21E,AT1T - 11E,ATY12 09E, AT 19€,AT11 17E,AT11 °
MAINT.SUB : 31A,ATS56 29A ,AT60 27A ,AT57 25A, AT83 19A,AT60 - 17A,AT60
EP RAD 7231 32C,ATI2 30C,ATI 28C,ATI10 26C, AT83 28B,AT11 31B,ATH
HS RAD 7211 32D,AT12 30D,AT11 28D,AT10 26D, AT83 27C, AT 30C,AT11
DiISK PAK 32B,AT56 308, AT460 28B,AT57 26B,AT83 29A ,AT60 31A,AT60
1 BYTE CONT 32x,AT12 30x, AT 28x,AT10 26x, ATS3
PERF SW X 32B,AT61 308, AT60 28B,AT10 268, AT38
24B,AT61 228, AT60 20B,AT10 188, AT38
32A,AT10 30A,ATHI 28A , ATI12 26A AT
PERF SW (7722) X 23A,AT60 21A,AT60
Y 15A, AT60 13A,AT60
Switched 19A,ATI 17A,ATI




14. SIGMA 5-9 INTERFACE AND SWITCH

600P81036 REFERENCE DATA
IOP-DEVICE CONTROLLER INTERFACE

AlO Acknowledge 1/O Interrupt - generated by IOP during AIO instruction.
Used with FS and IC to identify type of instruction CPU is requesting
interrupting device controller to perform.

ASC Acknowledge Service Call - génerafed by IOP.

Used with FS and SC to signal that IOP is free to begin requested service
cycle with highest priority device.

AP Address Parity - generated by Device Controller.

Odd parity bit for FRO-7 during service cycles. Currently only recogmzed
by Sigma 9 MIOP. (DX2 used to request address parity check)

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

AVIHI Available Input - generated by IOP,

AVIH2 High levels used by special terminator to generate AVI into highest priority

’ device controller.

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

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

CLi 1.024MH - clock transmitted by IOP."
Crystal controlled signal driven continuously by CPU.

DAO-7 Data Lines - bidirectional.

’Exchange of data on DA lines controlled by RS and RSA.
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14.

SIGMA 5-9 INTERFACE AND SWITCH : '
REFERENCE DATA ' 600P81036

148

IOP-Device Confrollef Interface (Continued) |

DA LINES

0 1 2 3 4 5 6 7

IOP Uses
TTSH Device/Device Controller Address
ORDER 'OUT Order Byte
DATA OUT Data Byte
TERMINAL ORDER INT |CDN|CCH|IOPH| AE |  Not Used

Device Controller Uses

AlIO Status

DATA IN Data Byte

ORDER IN TE IL |CM | CE | UE Not Used
DAP . Data Parity Line - bidirectional. i

Odd parity for data path in use, always generated by IOP, Device Confroller
may or may not generate (see PC).

DB, DC,DDO0-7 Data Lines - bidirectional.
Optional data lines used during 4-byte data transfer sequences on|y
Controlled by DX4, EDX4 and IER.

DCOFF Device Controller Off - generated by Maintenance Subcontroller.
Causes all device controllers to Go Off line. Program controllable FF
generates signal. Only recognized by AT83, AT87.

DOR Data/Order Request - generated by Device Controller.

Identifies request (RS) during service cycles and condition code 2 during
I/O Instruction.

DX2 Two Byte Request - generated by Device Controller. Also see AP.




600P81036

14. SIGMA 5-9 INTERFACE AND SWITCH
REFERENCE DATA

IOP-Device Controller Interface (Continued)

DX4

ED

EDX?
EDX4
ES

FAST

FRO-FR7

FS

Four Byte Request - generated by Device Controller.
Device Controller is requesting IOP to use wide interface (DA, DB, DC and ‘
DD lines) for data path, requires that Device Controller have wide interface

option and that the IOP signal has signalled wide interface option (EDX4),

End Data - bidirectional line.

. The 1OP 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 IOP is
signaling device Controller that a terminal order must be requested.

Enable Two Byte - generated by 10OP,
Indicates IOP has wide interface (DA, DB line) installed, used with DX2,
IER. (Not used in Sigma 5-9)

Enable Four Byte - generated by 10OP,
Indicates IOP has wide interface (DA, DB, DC and DD lines) installed,
used with DX4, IER.

End Service - generated by IOP. :
The IOP drives ES and RSA to indicate the service sequence is to terminate
on the byte being transferred.

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

Function Response Lines - generated by addressed Device Controller.

When DC is responding to FS accompanied by a TTSH (TIO, TDV, SIO, HIO),
indicator FRO-7 carry D.C. status. During ASC or AlO functions-FRO-7 are
driven with device address.

1

Function Strobe - generated by 1OP,

Indicates device controllers should look at function indicators when they
receive AVI, .

During TTSH oddressed device controller responds by raising FSL, with status
on FRO-7. During AlO or ASC highest priority calling (IC or SC) device
controller responds by raising FSL, with DC add on FRO-7. FS and FSL work

in a closed-loop manner.
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14. SIGMA 5-9 INTERFACE AND SWITCH '
REFERENCE DATA _ 600P81036

IOP-Device Controller Interface (Continued)

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

HIO Halt 1/O Device - generated by 10P,
Used with FS and DAO-7 to identify type of instruction CPU is requesting
addressed device controller to perform.

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

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

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

IER Inhibit Extended Request - generated by 1OP,
Denies device controller usage of wide interface because of non word bound
byte address or insufficient byte count, used to override DX4, EDX4.

IOR 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,

PC Parity Check - generated by IOP and some Device Controllers.
Request for parity to be checked on DATA (DAO-7).

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

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

RST Reset - generated by 10P,
Reset signal to all device controllers generated by CPU PCP 1/O reset, or
SYST reset switch, or as a result of a RIO instruction. (Sigma 9 only)
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14. SIGMA 5-9 INTERFACE AND SWITCH
REFERENCE DATA

IOP-Device Controller Interface (Continued)

SC

SIC

SIO

DV

TIO

WADR

ZBCl

Service Call - generated by device controller.
Device controllers use this line to request an 1OP service cycle. The IOP

will respond with FS and ASC.

Special Interrupt Call - generated by 10P.
Used when FAST is true to indicate ZBCl during Data Chaining, not used.

Start 1/O Device - generated by IOP.

Used with FS to identify type of instruction CPU is requesting addressed
device controller to perform. FS is driven to DC's ofter SIO indicator
and DAO-7 (Device Address).

Test Device - generated by IOP.
Used with FS to identify type of instruction CPU is requesting addressed

‘D.C. to perform.

Test |/O - generated by 10OP,

Used with FS to identify type of instruction CPU is requesting address
controller to perform.

Word Aligned Data Required - generated by IOP,

Full word being transmitted. Sigma 3 uses.
Static line held true by IOP not capable of byte alignment on wide interface.

Zero Byte Count Interrupt - generated by SIOP.

Used when controller drives FAST, driven by SIOP when 1ZBC and DC flags

are true and zero byte count is reached
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14. SIGMA 5-9 INTERFACE AND SWITCH

REFERENCE DATA .600P81036
DIO INTERFACE
BACK
CABLE PANEL Cable 1 Cable 2 Cable 3 Cable 4
1/A E 2 . DBOI DB15 DB29 A03
2/8 E l DBOO DB14 DB28 A02
D 9
3 DBO3 DB1
/<2 e 7 DB31
4/D RD g DB02 DB16 DB30 AO04
5/E E :g DBO4 DB18 FS A00
eF D 15 DBO5 DB19 FSA AO1
R 18
776 b 19 DB06 DB20 WD A08
R 20
gH D DBO7 DB21 A05 A09
R 22
. D 25
9/K DBO8 DB22 A
/ R 27 06 AIO
D 33
10/L DB09
no2 B DB23 AO7 All
D 35
M2 DB10 DB24 A12 cc3
12/N E gg DBI1 DB25 A13 cc4
D 39
13 2 0 DB12 DB26 Al4 RES
14Rr D4 DBI3 DB27 Al5 IMHZ
R 42
SIGMA 8/9 REG AUX AUX AUX
CPU 09K, AG60 22, AG60 26E,AG60 29E, AG60
MIOP 328, AG60 308, AG60 288, AG60 158, AG60
RIOP 04B,AG60 078, AG60 01A,AG60 03A, AG60
EXT.INTER 22E, AG60 26E, AG60 29E, AG60
SIGMA 5/6/7
5CPU 09M, AT11 22Q,AT11 26Q,AT11 29Q, AT11
6/7CPU 235 ATI1 27Q, AT11 30P,ATT 29N, AT11
MAINT.SUB TIA, ATT1 T3A ATI1 154, ATT1
COC 7611 138, ATT1 158, AT11 178, ATT]
PERF. SW (7720) 04A,AT60 02A,AT40
DIO ADAP X 18A, AT&0 14A,AT60 T0A,AT60
(7710) Y 16A, AT60 12A, AT60 08A, AT60
Switched 06A, ATT] M4A ATTI 02A,ATT1
CFE-3 235 ATT1 27E. ATI1 25E,ATT1

30D,ATIH1
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14. SIGMA 5—9 INTERFACE AND SWITCH

600P81036 REFERENCE DATA
DIO INTERFACE

A00-A15 Address Lines - generated by CPU.
16 least significant bits of the RD/WD instruction.

CC3,CC4 Condition Code Lines - generated by Addressed Device.
Can be used by device during RD/WD to set condition codes in CPU.

cul 1,024 MHz Clock - generated by CPU. |
Crystal controlled s:gnol driven continuously by the CPU

DB00-DB31 Data Bus - bidirectional data lines.
During WD, CPU puts R data on lines before sending FS; during RD addressed
device puts data on lines before sending FSA. (Some devices use only ’
DB16-31). W

FS Function Strobe - generated by CPU,
Signals devices to compare address lines (A00-15) with their assigned address.
FS and FSA work in a closed-loop manner.

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

RES Reset - generated by CPU.
Raised by /O RESET or SYST RESET switch on PCP or during power on or
power off. 4

wD Write Direct - generated by CPU.

Sent with address to indicate operation that device is to perform. High = >Write
Direct, Low = >Read Direct.

Address of

Ixxx = Mode 1 - Interrupt Control

2xxx = Mode 2 - Testers

30xx = Mode 3 - Communications Equipment
Ixxx = Mode 9 - Switching Equipment
Axxx = Mode A - System Interface Units
Bxxx = Mode B - Miscellaneous

Cxxx = Mode C - System Interface Units
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14. SIGMA 5-9 INTERFACE AND SWITCH
~ REFERENCE DATA

600P81036

CPU - IOP INTERFACE

" BACK Sigmo 8/9 v Sigmo 5/6/7
CABLE PANEL Cable 1 Cable 2 Cable 1
7S FNCO HMSPO FNCO
2/8 E 1 FNC] HMSP1 . ENC1
3/C E ' ,3 FNC2 " HMSP2 : ENC2
4/D g g ADRS?2 HMSP3 IOPAO
5/E E ;g ADRS3 | HMSP4 IOPA1
o/F E }g ADRS4 HMSP5 ' IOPA2
7D 19 CNST CNST
G R 20 * CNST ADRS1 o CNST
8 D 23 AVL
H R 22 * AVL/IN ADRSO
9/K g gg NCONDI IR1 NCONDI
L :333 NCOND?2 IR2 | NCOND2
D 35 -
M o2 cLis IR3 cLis
D 37 , '
N 2o RIO PFI | RIO
D 39 ' -
e 2o IRO COND3 IR
D 45
urR Qe PR RQ | PR
SIGMA 8/9 CONT ~ CONT
CPU  PBP 15J,AG13 13J,AG60
PBA 21 AGT3 197 AGE0
MIOP  PBP 09D,AG13 | 03D,AG&0
A PBA 06D.AGI3 | OID.AGS0
RIOP P8P 18A AGI3 T6A. AGE0
PBA T3A.AGIE | 11A.AGE0 :
SIGMA 5/6/7 5CPU 05F,AT13
: 5/7CPU_ | 29LATN
MIOP 12C, ATI3
SIOP 10F, AT13

*These two signals are routed through the circular bus terminator locations, all other
signals on coble one are terminated at these locations.
Sigma 8/9 Comp side  Etch side ,
PBP  O6E,ZT23 & O04E,ZT23 in the AUX Frome
PBA - 10E,ZT23 & 08E,ZT23 in the AUX Frame
PBP is Processor Bus Primary -
PBA is Processor Bus Alternate (OPTIONAL)
Bus selection is by SW1,03) CON CPU
SW1,018  MIOP
SWI1,09A RIOP

14-14
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600P81036

14. SIGMA 5-9 INTERFACE AND SWITCH
REFERENCE DATA

ADRSO-ADRS4

AVL, AVL/IN

CLIS

CNST

NCONDI,
NCOND2,
COND3

FNCO-FNC2

HMSPO-
HMSPS

CPU - IOP INTERFACE

Processor Address Lines - generated by CPU only.

If the Instruction is a 110 TDV 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 AlO, then ADRS3 and 4 contain the

number of the CPU issuing the AIO.

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

In a multiprocessor system, indicated that the Bus is not in use. Response
to a 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 interogate address lines (ADRSO-4), the processor that
recognized address will process instruction (FNC0-2) 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 HIO instructions, the CPU sends Homespace so the
IOP can access the correctly biased cell 20 and 21. During POLP or POLR

instructions, the addressed processor indicates failure to CPU.

8/9 CPU 8/9 MIOP RIOP
HMSPO | INST. EXCP. TRAP | N/A N/A
HMSP1 | 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 : _ 600P81036

CPU - IOP Interface (Continued)

IRO-IR3

PFI

PR

RQ

14-16

RIO

Interrupt Request Lines - generated by 10P's
Triggers CPU interrupt X'5C'. One line assigned to each CPU in a multi-
processor system. 4 :

Processor Fault Interrupt - generated by erring processor (8/9)

Triggers CPU interrupt X'56'. Enabled by BCF or CCF in IOP's. Enabled
by double PDF in CPU. :

Proceed - generated by addressed processor

| ~ Indicates addressed processor has completed function (FNCO-Z) CNST

and PR work ina closed ~loop manner.

REQUEST genemfed by CPU and used only by CPU (8/9)

CPU desiring use of Bus raises this line fo request usage of bus then waits

for AVL/IN before using Bus.

" Reset l/O‘ ‘geﬁerofed by CPU
~ Raised by /O RESET or SYST RESET switches on PCP or during power up

or power down.



14. SIGMA 5-9 INTERFACE AND SWITCH

600P81036 REFERENCE DATA
SIGMA 9 HIGH-SPEED RAD INTERFACE
| BACK |
CABLE _ PANEL| Cable1 | Cable 2 | Cable 3 Coble 1 | Cable?2 | Cable3:
1/A g g CMDI1 CMD3 STATI WENR 2;‘ AT
s 2 CMD2 | CMD4 | STAT2 RENR |
3¢ & 1 DATAG6 | CLOCK | STAT3 S DVOD(07)
o g DATAG7 | 1D2 oD
5/E RD :g DATAO05 | CLEAR ADDST7 \?fg; NMANRST T_R,.'.’D('?)
oF © DATAG4 | STATO | ADDST6 e | PV AN6D(21)
7/G ,? ;3 | DATAO03 | DATA15 | ADDST5 \%23% DS7D. Af\'SD(ZO)
8/H o gg DATA02 | DATA14 | ADDST4 o | 7P AD4D(33)
K 2 2 DATAO! | DATAI3 | ADDST3 PO AN3DET)
oL DATAC0 | DATA12 | ADDST2 e ANZD(4)
wmMe wClL DATAT1 | ADDSTI U ANTD(44)
12/N7 3 | cmpo | DATAI0 | ADDSTO e | R0 | ANREd
e o ID1 DATA09 | SP o | P SPD(46)
4R 2 4| Do DATAOB | 1P oo | IPD(47)
SIGMA 9
RIOP UB: 21H,AG70 [ 07H,AG70|27H,AG70
7212 H.S. RAD SELECTION UNIT 30A,ATI1| 32A,ATI1 | 328,AT27
7211 H.S. RAD CONTROLLER TIA,ATIT| 22A,ATIT | 30A,AT1]

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

ANO-AN6

DS0-DS7.

DVT
(STATO)

DVO
(STAT3)

IDO-ID1
IP

'NMANRST
(CLEAR)

RDO-RD7

REN
(CMD2)

sC2
(WCL)

SLN
(CMDO)

SP

7212 HIGH SPEED RAD INTERFACE

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

Data Strobe - sent by Unit Selected
Used to clock associated data channel (RDO-RD7) into the deskew logic
in the Controller during c._r'e’dd operation.

Device Test - sent by Addressed Unit
True if storage unit is being 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.

Identification Lines - sent by Controller
Specifies one of four storage units during an |/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 DS0-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 (IDO 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.

600P81036
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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 O thru 7, Durmg Secfor Gap, Bond :
Address on WD2-WD7.

Write Enable - sent by Controller

Enables write amplifiers, data encoders and clock doubler.
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14. SIGMA 5-9 INTERFACE AND SWITCH

REFERENCE DATA

600P81036

EP AND MS RAD INTERFACE

CABLE  PANEL - Cable 1 Cable 2
D 2
AT 1P
VA . D
2/8 E “1  NMNRST | PWRMONR
D 9
SLN
¥C ¢ o L DS
D 3
IDS SP
4D 4
D 12 |
DAI
SE 2 13 DAM
D15 '
F & 1a WEN TRP
D 19 '
/6 & 2 REN DVT
D 23
8H o o SC2 DVO
D 25
K o o SC1 TYPO
D 33
0 SAL 1
oA oo TYP
D 35
- RK
11/M R 3% T ANO
D 37 —
12/N ¢ g 1DO ANT1
D 39
13/P 2 o ID1 AN2
D 45
4R & 4 D2 ANS3
E.P.RAD
CON. 7231 28A,AT12 | 26A,AT10
DEV. 7232 "03A,AT10| 05A,AT12
M.S.RAD »
CON. 7201 32A,AT12| 30A,AT10
DEV. 720X 18A,AT10]| 28A,AT12

1A90



14. SIGMA 5-9 INTERFACE AND SWITCH
600P81036 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
o
40 - 7F 0 11 23A
U
80 - BF 1 0 M 248
N
Co - FF 11 238
AUX FRAME

ACCESS CODE FINAL BIT SELECTION

LM Lines 21 22 OUTPUT BIT

0 O Selects MPB15 MPD16

0 1 Selects MPB17 - MPB18

1 O 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

ADDRESS Bits 15-22

40 - 7F MPBW ,CK-13B28

80 - BF | MPBW.CK-13824 00 - 7F | 524-5 thru 331-5

80 - FF 524-6 thru S31-6

CO - FF MPBW ,CK-13B43

AUXILIARY FRAME

AUXILIARY FRAME
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REFERENCE DATA

14. SIGMA 5-9 INTERFACE AND SWITCH

600P81036

SIGMA 9

MAP REGISTER CARD SELECTION (FG25)

MAP REG LM Lines MAP REGISTER OUTPUTS
ADDRESS 15 16 17 18 19 20 21 22 MAP10-14 & P | MAP15-22
00 - OF 0 00 0 C BYTE 32A 22A
10 - 1F 0 0 01 O 31A 21A
20 - 2F 0 0 1 0 L 30A 20A
30 - 3F ° 0 0 1 1 U 29A 19A
40 - 4F 0 1.0 0 M - 32B 228
50 - S5F 0O 1 0 1 N 318 218
60 - 6F 0O 1.1 0 308 208
70 - 7F o 1 1 1 298 198
80 - 8F 1 0 0 O 28A 18A
90 - 9F 1. 0 0 1 27A 17A
A0 - AF 1 0 1 0 26A 16A
BO - BF 1 0 1 1 25A 15A
CO0 - CF 1 1 0 0 288 18B
DO - DF 1 1 0 1 278 17B
EO - EF 1 1T 1 0 268 168
FO - FF T 1 1 1 258 15B -
AUXILIARY FRAME
MAP REGISTER MAP REG
WRITE CLOCKS ADDRESS Bits 10-14 & P Bits 15-22
' 00 - 3F MAPW-1.CK-13B21 MAPW-3.CK-13B28
80 - BF
40 - 7F MAPW-2.CK-13B24 MAPW-4 .CK-13B43
CO - FF :
' AUXILIARY FRAME
MAP REGISTER MAP REG
DATA INPUT BITS ADDRESS Bits 10-14 & P Bits 15-22
00 - 7F S19-5 thru 523-5 $24-5 thru S31-5
SPARITY/BY23-1 :
80 - FF $19-6 thru 523-6 $24-6 thru S31-6
SPARITY/BY23-2 ‘
AUXILIARY FRAME
LB REGISTER MAP REG
TRANSFER TERMS ADDRESS Bits 10-15 Bits 16-22
00 - 7F LBXMAP/A-1 LBXMAP/A-2
80 - FF LBXMAP/B-1 LBXMAP/B-2
ADDRESS FRAME
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14. SIGMA 5—-9 INTERFACE AND SWITCH
REFERENCE DATA

WRITE LOCKS CARD SELECTION (FG25)

WRITE LOCK FINAL BIT SELECTION

L LB Lines | 21 22 OUTPUT  BIT
0 0 Selects LK15 LK16
0 1 | Selects LK17 LK18
1 0 Selects LK19 LK20
1 1 Selects LK 21 LK22
LKO LK1

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

00 - 07

20 - 27 C

40 - 47 O

60 - 67 | BYTE 00l 21K

80 - 87 u

A0 - A7 M

Co - C7 N

E0 - E7

08 - OF

28 - F

48 - 4F

68 - 6F 0 1 22K

88 - 8F WRITE 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
) 50 - 57 ADDRESS FRAME
70 - 77 1 0 23K

90 - 97 | |

BO - B7

DO - D7

0o - D7 WRITE LQCK WRITE CLOCKS

18 - IF |

38 - 3F LK REG

o8 - SF ADDRESS Bits 15-22
gg - ;F: P 24K 00 - FF | LKW.CK-31P22
B8 - BF ADDRESS FRAME
‘D8 - DF

F8 - FF -

ADD FRAME
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14. SIGMA 5-9 INTERFACE AND SWITCH

REFERENCE DATA 600P81036
SIGMA 8/9
GENERAL REGISTER CARD SELECTION
REG BLOCK RL Lines OUTPUT BITS
ADDRESS 26 27 28 29 30 31 | RRO0-07 | RRO8-15 | RR16-23 | RR24-31
0 0 0 C BYTE 16K 13K 14K 15K
1 0 1 5 10K 05K 06K 08K
M
2 10 N MQ 01Q 02Q 03Q
3 11 26 305 265 275
REGISTER FRAME ’
REGISTER CLOCKS
REG BLOCK
ADDRESS RRO0-07 | RROB-15 | RR16-23 | RR24-31
0- 3 RWBYO. | RWBY1. | RWBY2. | RWBY3.
CK-03P03 | CK-03P06 | CK-03P43 | CK-03P50
REGISTER INPUT BITS
REG BLOCK
ADDRESS RROO-31
0-3 500 thru $31
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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 01 O 18Y
20 - 2F 0 01 oL 19Y

30 - 3F 0O o1 1Tvu 20Y

40 - 4F 01 0 oM 21Y

50 - 5F 0 1 0 I N 22Y

60 - 6F 01 1 0 23Y

70 - 7F 0o 1 1 1 24Y

80 8F 1. 00 0 25Y

90 - 9F 1. 0 0 1 26Y

AQ - AF 1 01 0 7Y

BO - BF d 0 1 1 28Y

CO0 - CF 1 1 0 O 29Y

DO - DF 11 0 1 30Y

EO EF 1 110 31Y

FO - FF 1 1 1 1 1 32Y

MAP REGISTER WRITE CLOCKS

MAP REG :

ADDRESS Bits 15-22

00 - 4F MAPW .CK24U08
50 - FF MAPW-1,CK24U08

LB REGISTER TRANSFER TERMS

MAP REG
ADDRESS Bits 15-22
00 - FF MAP-1 & MAP

MAP REGISTER DATA INPUT BITS

MAP REG

ADDRESS Bits 15-22

00 - 4F D24 thruv D31
MAPW15 thru MAPW22

. 50 - FF
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14.

SIGMA 5-9 INTERFACE AND SWITCH |

REFERENCE DATA 600P81036
SIGMA 6/7
LOCK CODE CARD SELECTION (FT25)
LOCK REG LB Lines QOUTPUT BITS
ADDRESS 15 16 17 18 19 20 LOCK15-22
00 - 3F 0 0 C BYTE 05Y
-0
40 - 7F 0 1 L 0sY
U
80 - BF 1 0O M 07y
- - N
CO - FF 1T 1 o8Y
LOCK CODE FINAL BIT SELECTION
- LB Lines 21 22 - ©QUTPUT BITS
0 0 Selects | LOCKI15 LOCK16
0 1 Selects LOCK17 LOCK18
1 0 Selects LOCK19 LOCK20_
T 1 Selects LOCK21 LOCK22
LOCKO LOCK1
LOCK REGISTERS
LOCK REG
ADDRESS Bit 15-22
WRITE CLOCK -| 00 - FF LOCKW.CK-24U04
INPUT BITS - 00 - FF NMAP15 thru NMAP22
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14. SIGMA 59 INTERFACE AND SWITCH
REFERENCE DATA '

SIGMA 6/7

PROGRAM CONTROL BITS CARD SELECTION (FT25)

PCB REG LM Lines OUTPUT BITS
ADDRESS | 15 16 17 18 19 20 PCB15-22
00 - 3F 0 0 C BYTE 09y
o
40 - 7F 01 L 10Y
U
80 -BF | 1 0 M ny
N
Co - FF 11 12Y

PROGRAM CONTROL BITS FINAL BIT SELECTION

LM Lines | 21 22 OUTPUT BITS
' 0 0 Selects PCBI15 PCB16
0 1 Selects | PCB17 | PCBIS
1T 0  Selects | PCBI9 | PCB20
1 1 Selects PCB21 PCB22
NPCBO | NPCB]
PROGRAM CONTROL BITS
PCB REG
ADDRESS Bits 15-22

WRITE CLOCK - 00 - FF PCBW.CK24U06

INPUT BITS - 00 - FF | NMAPI5 thru NMAP22
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14. SIGMA 5-9 INTERFACE AND SWITCH : .
REFERENCE DATA _ : ' : 600P81036

SIGMA 6/7

GENERAL REGISTER CARD SELECTION (FT25)

REG BLOCK
ADDRESS 23 24 25 26 27 | RRO-7 | RR8-15 | RR16-23 | RR24-31
0 000 0 0 | oI 15T oiL | - 01Q
1 0 0 0 0O 0271 16T 02L - 1 02Q
2 - 0 0 01 O 03T 7T 03L 03Q
3 1 o0 0 1 1 4T | 18T 04L 04Q
LR28-1 LR28-2 LR28-1
LR29-1 LR29-2 LR29-1
REGISTER SELECTION BITS LR30O-T . R30-2 | LR30.1
' LR31-1 LR31-2 | LR31-1
REGISTER CLOCKS
REG BLOCK I CEE :
ADDRESS. RRO-7 . RR8-15 . | RR16-23 RR24-31
0 -3 RWBO. RWBI. RWB2. RWB3.
CK-32P47 | CK-32P45 | CK-32P42 | CK-32P43

REGISTER INPUT BITS

REG BLOCK
ADDRESS RRO-31

0 -3 RWO-31
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.14. SIGMA 5-9 INTERFACE AND SWITCH
600P81036 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 055 09T
| 0 0 0 1 10k | 18K 065 10T
2 0 01 0| 11K 7Kk | o7s nT
3 00 1 1 12K 16K 085S 12T

NIOFM/1 NIOFM-1

LR28-1 LR28-0

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. RWBI. 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

600P81036

SIGMA 8/9 CPU SWITCHES

INTCTRSW
INTCTRSW
INTCTRSW

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

{ 500Mhz

PWRFREQ

2Khz

CONT CONT AUX

03J,5G10 02J,5G10 03D,SG10
SW1 NKPBALT KCPUNO/D INTCTRSW1
SW2 KHMSP12 KCPUN1/D INTCTRSW?2
SW3 KHMSP13 KPBCPUEND INTCTRSW3
Sw4 KHMSP14 NKMPCUOP INTCTRSWA4
SW5 KHMSP15 - INTCTRSWS
SWé KHMSP16 - INTCTRSW6
SW7 |  KHMSP17 - -

~1O1=—|O

EXT FREQ

14-30

SIGMA 8/9 MIOP SWITCHES

018,5G10 078,LG26 | 09C,LG26
sW1 | PB/PRIM DIONDO -
SW2 | DIOABLE/SW | DIONI CPUNDO
SW3 | NCLKMGHI DION2 CPUNI
SW4 - DION3 CCUNO
SW5 . DION4 CCUNI
SW6 . DION5 CCUN2
SW7 - DIONG CCUN3

SIGMA 9 RIOP SWITCHES

09A,5G10 05A,LG26 20A,LG26
SW1 PRIALT M1:ADRSW4 CPUNO
SW2 | MI:DISABLE MI:ADRSWS5 CPUNI
SW3 - MI:ADRSWé6 RIOPNO
Sw4 - MI:ADRSW7 RIOPN1
SW5 - MI:ADRSWS RIOPN?2
SWé UBABLE MI:ADRSW9 RIOPN3
Sw7 TYPEV/] MI:ADRSWI0 RIOPN4




600P81036

14. SIGMA 5-9 INTERFACE AND SWITCH

REFERENCE DATA
" SIGMA 8/9 MEMORY SWITCHES

DRIVER A DRIVER A DRIVER A DRIVER B

31B, ST49 31C, ST49 31A, ST49 31A, AT49
SW1 SW:UNO SW:L12/SA* CMO CMO Early Write
SW2 SW:UNT SW:L13/5A* CMI CM1__| Late Write
SW3 SW:UN?2 SW:L14/5A* CM?2 CM2 Early Strobe
SW4 SW:UN3 SW:L15/5A CM3 CM3 Late Strobe
SW5 . SW:L16/SA CMd CM4 Early DR, PE,POK

TSW6 | SW.LTO/SA* | SW:L17/SA* | SWiIL/BBIU* = |

SW7 | SW:LT1/SA* | SW:L18/SA* | SW:IL/BTU* z

MATRIX 0 MATRIX 1 MATRIX 2

02C,SG10 02C,5G10 02C,5G10
SW1 INHP1* INHP5* INHP9 *
SW?2 INHP2* INPHG* INHP10*
W3 INHP3* INHP7* INHPT1*
SW4 INHP4* INHP8* INHP12*
SW5 - _ -
SWé - . -
SW7 " . "

*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

600P81036

14-32

SIGMA 5/7 8265/8465 MEMORY SWITCHES

IL2

31C - 29C PORT 1/5
20C 18C PORT 2/6
- 15C 13C PORT 3/7
04C 02C PORT 4/8
DRIVER A MATRIX MATRIX
298, ST49 ,ST49 ,ST49
SW1 BNO L15ASW L15BSW
SW2 BN1 L16ASW L16BSW
SW3 BN2 L17ASW L17BSW
SW4 BN3 L1BASW L18BSW
SW5 | AUXENS ENBASW | ENBBSW
SW6 L4 BUSPARSW -
SW7 CPUBUSSW




600P81036

14. SIGMA 5-9 INTERFACE AND SWITCH
REFERENCE DATA

SIGMA 5/7 8265/8465 MEMORY CONFIGURATION INFORMATION

SW1 BNO L15ASW L15BSW
SW2 BNI1 L16ASW L16BSW
SW3 BN2 L17ASW L17BSW
SW4 BN3 L18ASW L18BSW
SW5 - AUXENB ENBASW ENBBSW
SWé L4 BUSPARSW -
SW7 IL2 CPUBUSSW -
29B,ST49 ST49 ST49
DRIVER A MATRIX MATRIX
Port1-31C Port1-29C
Port2-20C - Port2-18C
Port3-15C " Port3-13C
Port4-04C Port4-02C
CABLE PANEL CABLE CABLE CABLE
A 01 R:BN3 RPi:L18A RPi:L18B
B 07 R:BN2 RPi:L17A RPi:L17B
C - - - -
D 24 R:1L2 RPi:CPUBUS -
E - - - -
F - - - -
G 26 R:1L4 RPi:BUSPAR -
H - - - -
K - - - -
L 10
M 28 R:AUXENB RPi:ENBA RPi:ENBB
N - - - -
P 30 R:BN1 RPi:L16A RPi:L16B
R 44 R:BNO RPi:L15A RPi:L15B
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14. SIGMA 5-9 INTERFACE AND SWITCH

REFERENCE DATA

600P81036

14-34

SIGMA 9 MEMORY REMOTE CONFIGURATION CABLE

~ PIN
CABLE | PANEL CABLE
A 1 -
B 3 -
C 7 -
D 10 -
E 14 L/R:1L/BBIU
F 18 L/R:IL/BTU
G 22 L/R:L10/SA
H 26 L/RLTSA
K 30 L/R:L12/5A
L 34 [/R:L13/5A
M 38 L/R:L14/5A
N 42 L/R:L15/5A
P 45 L/R:L16/5A
R 50 L/R:L17/SA
1 4 L/R:L18/5A
7 5 -
3 8 L/R:INHPI
4 12 L/R:INHP2
5 17 L/R:INHP3
6 19 L/R:INHP4
7 21 [/R:INHP5
8 24 [/R:INHP%
9 28 L/R:INHP7
10 33 L/R:TNHP8
T 3% [/R:INHP9
12 40 L/R:INAP10
13 43 [/R:INHPT]
14 47 [/R:TNHP12
30D, 2723
DRIVER A




9£0184009

se-vL

Port Exponsion and Maintenonce Switches Rea! Time Clock Priority Int. Group Addresses REU Address
Memory Lacotizn 205 EFU Location 24W eo. for 8KHZ Prior, Int, Chas, LT26 30J REU Chas. LT26 324
is PORT B exponded? Yes, set Si-1 FREQ cP3 cP2 CP1 CP3 set (1)
is PORT A expanded? Yes, set 51-2 8KHZ | S1-5 $1-10 | 51-15 SI-S” ) For Group| S1-1152-1153-1154-1 1 Group [S1-1[52-1153-1154-1 | { For BLKs |53-2 {53-1] §2-2
For maintenance MQIA set 51-3 Az T 5T 1515 TS0 O STg ) 0 01110 5 |1 10 [0 |1 -7 0 [0 [ 1
For maintenance MQB set 51-4 S00HZ | S1-3 51-8 $1-13 5 ! 3 0 0 1 1 A 1 0 1 0 8-11 0 1 0
For mat : = 1-3,51-2 ] 12-15 T 1
or maintenance MQC set S1-5 LINE $1-2 S1-7 S1-12 K 4 0 1 0 [o] 8 1 [¢] 1 2 0
EXT b y b S 0 1 0 1 G 1 1 0 Q 16-19 1 0 0
Priority Int LT16 Switches ' :)ve" . ?veﬁ' . ?veff 6 0 ) ] 0 D ] ! Q 1 20-23 ! 9 ]
ALY LR AR L 7 0 [ 11T E |1 |1 11 1o 2427 | 1 | 1.1 0
Prior. Int Chos ST14 1) 8411 Opt. LT16 in 15W? No set S1-1,51-6 8 T 0 0 0 F 1 1 ] ] 28-31 T 1 1
1 LT16 Set Int Level Unass. Int. LT16 in 23W? No set S1-11
is in Loc Switches LSD slo?
A HNone X0, X1 SIOP Chas. LT26 8F
8J $i-1,51-2 X2, X3 7 ]
9J §1-3,51-4 X4, X5 (o] o] 3 } | Switch | Function
10J 51-5,51-6 | X6,X7 r 51 51 1 o G [ S1-T | IOP oddress bit 0
14) $1-7,51-8 X8, X% S1-2 Set if high priorit
“ - 0 -5 -10 -15 s Y
15 §1-9,51-10 | XA, XB \ s3] © bus shor. IOP
16J S1-11,51-12 | XC,XD ] 52-1 |OP oddress bit 1
17J 51-13 XE, XF s1 st s1 N 54 S [752-2 | et if bus shar. opt |
-4 -9 -14 . -2 $3-1 10OP address bit 2
Memory Foult-Door Number /:@ 54-1 Set if lost 1OP
Si S1 S1
MNem 21C | 51-8| 51-9 | 51-10 - - -13 MIOP
Doo 0 1 0 [ 0 [ 0 > i %E 52
Door | 0 0 1 o o -1 54 MIOP Chas. LT26 13C
Door 2 0 1 0 E; = 12 -1 Switch | Function
Door3 | 0 | 1 ] s1 S [51-1 | 1OP oddrews bir 0
Doord | | 0 0 -2 ' ‘ §7-2 | Set if last 1OP
Door 5 ! 0 ! o sl S1 ) o) 52-1 | IOP oddress bit |
Door 6 [ 1 0 o ’ -1 -6 -1 —- St S2-2 | Set if 4 byte opt(8473)
Door7 | 1 ] i 4 5 -1 E ~X3T [ TOP address b1t 2
i - $3-2 | Set if high prior bus
Interleave Block Size sharing [OP (8473)
Mem 21C [ S1-3| 51-4 | 51-5] S1-6
. NP 5 o 5 o Sub Controller DVC Number
122 (‘) (]) (0) g Memory Starting Address (8451) MS DIO Addr DVC Controlier Loc 24 LT16
: MS LT26 21A H
S ar e i SR et storting oddr sw's for| Lis fLle |17 [L1g ] 19 ST Ao e B Fx iy ey Sy Bl B
64K 0] o 0 ! W {20C) Port A [ ST1 [S12[S13 514 515 ST A9 witeh > N CFE-3
’ Gi emery [(20C) Port B |56 |57 [58 |59 |S10 531 | AB .
emory Size (21C) Port C [ S11 [S12 [S13 [S14[ 515 S A CFE cont. chasis LT26 3A
Mem 21C | S1-11 §1-2 F(24D) S(21E) Port 1 | ST |52 |S3 ({S4 | S5 S1-2 Ab Switch Fonchi
w0 0 Port F(24D) S(21E) Port 2 | 56 |57 |58 |59 [ S10 5o T AS T T
8K 0 1 expanders F(25D) S(22E) Port 3 [ ST [S2 [S8 [S4 | S5 $3-2 Ad $2-1,52-2 | for fest mode
12K 1 0 Fond $ F(25D) S(22E) Port 4 | S6 [S7 |s8 [s9 | s10 S4-2 A3 $3-7 Test mode (1)
16K 1 | Bit weight | 64K | 32KTT6K' | 8KT 4K Switches on $3-2 Test mode clear
23A and 22A | To disable MS, ‘put | 541 CFE controller (0 or 1)
must be up switch on 23A down 54-2 Test selector |—»test 2

SIHDLIMS. £/S YWOIS
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14. SIGMA 5-9INTERFACE AND SWITCH

REFERENCE DATA 600P81036
 MATRIX SWITCH SETTINGS
PORT | 1TORS | 20R6 | 30R7 | 4O0RS
BANK T Al | a8l a]lB | a8
SLOT 31|29 20 18] 15] 13 0oa ]| 02
64?,-0 ONEOR NCRNOR NOREON NORNG)
STARTING | OJO OO OJO OO0
5 32:('0 Ol OO0 O|IO | 0O10]0
ADDRESS olololololololo]lo
_16(K/O ONNON NORNON NONNON NORNON
ololololo]lolo|lo]lO
82/'0 ON O HOREON HONNOR NONNG)
__ololololololololo
PARTITION PORT OUT YESO/O O|lOJO|OJO]O|O|C
| - ololololololololo
CHECK INCOMING DATA YESO | O O O O
PARITY | g | ~
O] O | O O | O
CPU BUS . YES O O O O
If this switch is in the ".yes" p05|t|f)l||'1 any B
e PE lime for this mort 1o be ratsad, O | O O O

BLACKEN CIRCLES IN PENCIL TO REPRESENT NORMAL SYSTEM SETTINGS
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14. SIGMA 5—9 INTERFACE AND SWITCH
600P81036 ' REFERENCE DATA

DRIVER SWITCH SETTINGS
SLOT 29B

(O WMsB

\

BANK NO.=

MEMORY FAULT
INDICATOR-1

LSB

AUXILIARY BUS
PARTITIONED OUT

FOUR WAY INTERLEAVE

TWO WAY INTERLEAVE

> Mo Yo "t blo o o

BLACKEN CIRCLES IN PENCILTO
INDICATE NORMAL SYSTEM
SETTINGS
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| )
P3| P1 | P2
A 61 1
B 4| 2
c |10} 3
D 8| 4
E |13 ] 5
F [18 ] 6
G |20 ]| 7
H 22! 8
K 12719
L |34 |10
M]36 |11
N |38 |12
P 140 |13
R |42 114
i
4
ATI10

AT12

>

;
N I

| r-—l
| |
P3]P1 |P2
A 2 1
B ] 2
C 9 3
D 31 4
E 12 5
F 15 6
G |19 7
H {23 ] 8
K 25 1%
L 33 |10
M 135111
N |37 |12
P 39 113
R 45 114

Etched
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|

|

I
I

-
—
-
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o
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w
OO NN A lwinof—IN |

w
BN
w
w
o

(8}
o~
w
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w
@
w
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—
N
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o
w
~0
w

N
o
o

S
N
D
O
=

Component
‘Side

DL S g

q\\\\\-\\-\\\\‘\‘.\\\\\\\.\\_\\\i\\‘ s

N

P3 (Etch)

P2 (Component)

Ground
A
Ground
B
Ground

Ground
P
Ground
R

Ground
1
Ground

2

Ground

: Ground

13

- Ground

T4
Ground

Ground
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6evl

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

ST14S 24D,25E F expander

21E,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

- FROM TO

Twisted Pair | XF | XS |Port A | Port B
Mem Cab #1 | 6C | 8C 2A 6A
f2 1 11c|13c | 28 6B
#3 | 17C | 19C | 4A 4B
#4 | 21C | 23C | 4cC 2D
#5 1 25C | 27C | 6C 4D

Additional signals provided to the port expander,

modules, on memory interface cables 4 and 5.

via -fhe ZT38

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(5) NRO8 START
15 TT(0)
17(5) NR16 TW500
16 T4(L) ,
2105) NR32 TO
17 26(L)
29(5) NR&4 NPFSRD
18 28(L)
31(5) NS1
19 30(L)
43(5) NSO
20 A(H)
, 77(5) (12K)
21 7500

JIANVIX3 140d £ YWOIS

(S) Source e.g.
(L) Load

Memory Source Signal NRO8 is pfovided

at pin 7 of the memory and is received
at pin 11 in the Port Expander

9£0184009

Viva 3ON3H3I43Y

HOLIMS ANV 3JV4HILINI 6—G VNOIS 'Vl



14. SIGMA 5-9 INTERFACE AND SWITCH

REFERENCE DATA 600P81036
PORT 1 | 2B ATI1 | 2D ATI1 | 108 ATI1 | 18D ATIO | 26B AT11
PORT 2 | 4B ATIY | 4D ATI} | 12B ATI1 | 20B ATIO | 28B ATI1I
PORT 3 | 6B ATI1 | 6D ATI1 | 14B ATI1 | 22B ATIO | 30B ATI1I
PORT 4 | 88 ATIT | 8D ATI1 | 16B ATI1 | 24B ATIO |32B AT1]

DOWN AT THE PORT EXPANDER

~ CABLES CONNECTING SOURCES TO PORT EXPANDER BUS ARE
CONNECTED NORMAL FROM THE BOTTOM, BUT ARE ATTACHED UPSIDE .

BACK | MEMORY | MEMORY | MEMORY | MEMORY | MEMORY
~ PANEL CABLE CABLE CABLE CABLE CABLE
CABLE PINS | PINS #1 #2 - #3 #4 #5
13,P 39 MOOD M14D M28D L15D MQD
_ 40 MOOR M14R M28R '
14,R 45 MO1D - M15D M29D L16D *
42 MOIR M15R M29R AHR
MM 35 MO02D M16D M30D L17D *
36 MO2R MI16R M30R ARR
12,N 37 MO3D M17D M31D L18D *
38 “MO3R MI17R M31R ' DRR
10,6 33 MO04D M18D L29D ~ L19D *
34 MO4R MI8R | PER
9,K 25 MO5D M19D L30D L20D *
27 MO5R. MI9R SRAR
8,H 23 MO6D M20D L31D L21D *
22 MO6R M20R -
7,G . 19 MO7D M21D - MWOD L22D ABOD
20 MO7R M21R
6,F 15 MO8D M22D MW1D 123D *
18 MOBR M22R . POKR
5,E 12 MO9D M23D MW2D L24D *
13 MO9R M23R
4,D 3 MOOD M24D MW3D L25D *
8 MI10OR M24R *
3,C 9 M11D M25D - DGR L26D *
10 M11IR M25R * _
2,8 1 M12D M26D EDRR L27D *
4 MI2R M26R
1,A 2 . MI13D M27D * L28D *
6 M13R M27R

37- 8457 MEMORY INTERFACE

ALL SIGNALS DESCRIBED FROM THE POINT OF VIEW OF THE MEMORY PORT EXPANDER.

1440



14. SIGMA 5-9 INTERFACE AND SWITCH

600P81036 REFERENCE DATA
CPU EXTERNAL INTERRUPT INTERFACE
8421’ 26J AT11T | 120 ATIT | 19JAT11 | 32J ATI
CPU 30V AT
Cable Pins Module Pins | Ex Int/CPU | Ex Int/EQ | EX Int/EQ | Ex Int/EQ
2 LINO1 ECPURST2 | ECPURSTT | ECPURST
1A 6 DATI7
1 LINOO
2,8 4 DAT16
3 9 LINO3 IS10 154
.C 10 DATI9
3 LINO2 IS11 1S5
4,D 8 DATIS
s g 12 LINO4 IS15 1S9 1S3
’ 13 DAT20
5 F 15 LINOS IS14 IS8 152
’ 18 DAT21 ,
7 G 19 LINO6 1S13 1S7 IS1
’ 20 DAT22
5 H 23 LINO7 1512 156 1SO
’ 22 'DAT23
0 K 25 LINO8
‘ 27 DAT24 ERQ11 ERQO5
oL 33 LINREQ
’ 34 DAT25 ERQ10 ERQO4
1M 3
’ 36 DAT26 ERQ15 ERQ9 ERQO3
12,N 37
’ 38 DAT27 ERQ14 ERQS ERQ02
13,P 39
’ 40 DAT28 ERQ13 ERQ7 ERQO]1
14,R 45
’ 42 DAT29 ERQ12 ERQ6 ERQO0
Interface Viewed At-—=—-- External Interrupt Chassis==--~~
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14. SIGMA 5-9 INTERFACE AND SWITCH

REFERENCE DATA

600P81036

14-42

REU-CPU INTERFACE

Signals represented from the
point of view of the REU.

Clocking-Clock Cable from the CPU Plugs into Position 30A of

CPU | 5TATI 19T AT 5L ATI1 5Q AT11 28U 2723
REU 27A AT11 15A AT11 25A AT11 6A AT11 30A Z123
: e
Cable | Module| Read/Write Read/Write Read/Write Read/Write Clock }1st 2723
Pins | Pins Byte O Byte 1 Byte 2 Byte 3 CPU |REU Cable=Module
Address Address Pins = Pins
2 CRX2 ] 4
LA 6 NLR28-2 RP24 CREU1 A |
1 CRX2 2 3
2,8 4 LR28-2 RP23 CREU2 B 3
9 CRX3 3 8
3C | o LR30-2 RP26 CREU3 C 7
3 CRX4 4 12
4,D 8 LR29-2 RP25 CREU4 b | 10
12 ~CrRX5 5 7
5.E 13 LR31-2 RP27 CREUS E | 14
. 15 CRX6 3 9
6,F 18 | RWBO RWB1 RWB2 RWB3 CREUG F | 18
19 RRO RR8 RR16 RR24 CRX7 712
7,G | 20 | sORRWXS/0 | S8RRWXS/1 | S16RRWXS/2 | S24RRWXS/3| CREU7 16 |2
23 RR1 RR9 RR17 RR25 T — 8 24
| 8.H 22 SIRRWXS/0 | SORRWXS/1 | SIZRRWXS/2 | S25RRWXS/3 ‘H ] 26
25 RR2 | RR1O RR18 RR26 ? 28
9,K 27 S2RRWXS/0 | ST10RRWXS/1 | SIBRRWXS/2 | S16RRWXS/3 K 30
33 [RR3 RR11 RR19 RR27 Signal 10t 33,
10,L 1 34 | s3RRwxs/0 | STIRRWXS/1 | S19RRWXS/2 | S2RRWXS/3 | presence O
35 | RR4 RR12 RR20 RR28 governed by 1 36
WML 36 | sarrwxs/0 | S12RRWXS/1 | S20RRWXS/2 | S28RRWXS/3] the installa- M | 38
37 RR5 RR13 RR21 RR29 tion of the 12 40
12,N 1 38 | ssRRWXS/0 | SI3RRWXS/1 | S21RRWXS/2 | S29RRWXS/3| wire changes N_| 42
13.p 39 RRé RR14 RR22 RR30 below. 13 43
. 40 S6RRWXS/0 | SI14RRWXS/1 | S22RRWXS/2 | S30RRWXS/3 P 45
g | B[R RR15 RR23 RRIT 14 | 47
Y 42 | STRRWXS/0 | STSRRWXS/1 | S23RRWXS/2 | S3IRRWXS/3 R 50

REU No. 1. Cooxial (Part No. 128147-372) ond Additional
CPU Wiring for REU's are as follows.
Add Wire FROM TO.
For Sigma 7, CPU Coax Shield "Coax Shield
REU N1 30A04 REUF1  30A02 12A13 REUF1  12A16
2 28U03-29U17 30A06 REUFI  30A05 12A13 REUP2  12A16
3 28U07-29U19 30A08 REUZ1  30A09 12A13 REUP3  12A16
4 28U10-29U21 30A12 REUF1I 30A13 12A13. REUTA  12A16
5 28U14-29U23 30A17 REUF1  30A1s 12A13 REUF5  12A16
6 28U18-29U25 30A19 REUF1  30A21 12A13 _REUFS  12A16
7 28U22-29U27 30A21 REU*1  30A23 12A13 ReUf7  12A16




14. SIGMA 5-9 INTERFACE AND SWITCH

600P81036 ‘ REFERENCE DATA
CPU-DEC, CPU-PWR MON-MEM, CPU-1OP INTERFACES
SIOP 10F AT13
MIOP 12C AT13
MEM 2C ATI11
DEC 32C AT11 , ,
CPU 18D ATI11 30Q ATI1 29L AT11
PWR MON J5 ATI3
Cable Pins Module Pins DEC PWR MON IOP
A 2 DUO (MFL1) -
’ 6 DUO ~ FNCO
2 B 1 DUT " (MFLO)
! 4 DU1 FNCI
3cC 9 DU2 (MFL3) L
! 10 DU2 FNC2
4D 3 DU3 : :
! 8 DU3 (ST) IOPAO
5 E 12 DuU4 (MFL4) ‘ '
! 13 DU4 IOPA1
6.F 15 DU5S (MFL5)
! 18 DU5 - IOPA2
19 DUé6
7,G 20 DU (RTC) CNST
8 H 23 DU7 :
’ 22 DU7 (IOEN) :
9 K 25 ' : NCC_‘]{
! 27 DUCLOCK (ION) R
oL 33 NCC2 .
! 34 DUSTART (I1OFF)
35 DUEND (MFL2) |
11,M 3% M
37
12,N 38 DUCLEAR RIO
- 39 DU12 (MFL) IR
! 40 DUMDM
14,R 45 DU13 (MFL7) PR
42
Interface Viewed At DEC MEMORY IOP
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14. SIGMA 5-9 INTERFACE AND SWITCH

REFERENCE DATA | - 600P81035

14-44

SIGMA 8/9 MIOP Sir;gle Phase Operation Program

This program will single phose the MIOP thru a complete SIO/IOCD sequence! After each
phase step the program will come to a WAIT (location 117). At that time R1 will equal the
number of step operations completed and R5 thru RF will contain status information for that
phase (the attached sheets provide expected data for each operation). Modifications are
provided to allow the progrom to be addressed to the TTY and/or to do single operation (each
step will advance the MIOP thru a SIO, or 00, or DI or Ol operation).

26 68000100 B X100
TRAP ROUTINE s
44 0F000080 XPSD, 0 X'80'
80 0000000Q DATA X' 00000000"
81 00000000 - DATA X*00000000"
82 . 00000084  DATA X'00000084"
83 00000000 DATA X'00000000'
84 OE 100086 LPSD, 1 X'86' " Clear PDF
85 00000000 :
86 0000010C DATA X'0000010C*
87 00000000 DATA - X' 00000000
PROGRAM '
100, 22100001 L, x'or Initialize counter
101 4F004000 RIO,0 X'000’ Reset MIOP
*102 22480000 Li,4 X'80000' Put the M.S.Online and the
103 6D40200F WD, 4 X'200F' Controllers Offline.
104 22403000 L4 ' X'3000" Wait for the AT83's to go Offline.
105 64400105 BDR,4 X'105' .
106 224700FF L1, 4 X'700FF* Set M.S. Address = 07 and
107 - 6D40200D WD, 4 X'200D’ Data byte = FF, * ’
108 22401800 1,4 X'1800 Put the MIOP (CH A) in Single
109 6D402008 Wb, 4. X'2008' Phase Mode. -
10A 22000090 L1,0 X'90' €120> S
*108 4C200007 S10,2 - X'007' Start Operation
10C  6C502000  RD,5. X2000" | ,
10D 6C602001 RD,6 X'2001' . Read CCU Groups
10E 6C702002 RD,7" X'2002'
10F 6C802008 RD,8 X'2008'
110 6C902009 RD,9 X'2009" ‘
111 6CA0200A  RD,A X' 200A" Read CH A Groups
112 6CB02008B RD,B X'2008"
13 6CC0200C RD,C X'200C!
114 6CD0200D RD,D X'200D' s
115 6CE0200E  RD,E X" 200€" Read M.S. Groups
116 6DF0200F RD,F X' 200F"
117 2E000000 WAIT
1i8 20100001 St, 1 X Update counter
119 6D402008 WD, 4 X'2008' Step MIOP
11A 22503000 L, 5 X'3000' Wait for MIOP to do Step
118 64500118 BDR,5 X'1s'
11C 6800010C B x'10Ct Collect new Status
1/O0 COMMAND DOUBLEWORD o~ 122 ‘
120 06000488 DATA X'06000488Y IOCD to READ one Byte into
121 00000001 DATA X*'00000001"* location 122
122 XX Data input location
*Changes to use TTY :
102 68000108 B X'108' Bypass M.S. setup
108 4C200001 S10,2 x'oor Address TTY

#Changes to do single Operation stepping : v
. 108 22403000 Li,4 X'3000' Put MIOP in Single Operation



14. SIGMA 5-9 INTERFACE AND SWITCH

5})0?81036 REFERENCE DATA
SIGMA 8/9 MIOP Single Step Operation
"~ M.S. Address = 07
Single Single,
Phase Operation
(R1) Group0  Group 8 Group 9 “Group C Group E Group F (R1)
SIO INSTRUCTION v
1 40040000 003D2X00 00000000 - 00008400 00004800
2 00000020 00240180 00212000 0000C007 00008400  00000C80
3 07800020 00150180 22212600 00000007 00002400 00000C81
4 07C00021 000C8190 04212400 00000007 00008408 00002C80
5 07C00021 80000010 04352000 00000000 00008408 . 00002400 =— 1
ORDER OUT ‘ ' : - .
6 07C00021 - 40000C30  263D2200 00000000 00001408 00002405
7  07C00021 20018000 8CB12800 00000000 . 00001508 00008400
8 07C00021 08008000 88B1EC00 00000000 00001508 00008400
9 00000121 040083C0O  88BI1E800 00000000 00001508 00008400
A 00000121 0201C240  88B1E800 00000006 00000D08  00008CO0
"B 00000121 01004000 88B1C800 00000006 00000D08  O00O8EOQO
C 00000121 80004000 84F5C800 00000000 00008438 O000EEQQ <— 2.
DATA IN ‘ ' '
D 00000121 40004020 A6FDCAO0 00000000 00001438 ~ OOOOEEOQ5
E 00000121 20018000 0C310800  OOOOFFFF 00001538 00000400
F* 04400122 01004180 88B10C80  OOOOOOFF 00000D38 00008400
10 04400122 80004000 84F50480 00000040 00008498 O0OOEEQO ~— 3
ORDER IN -
1 04400122 40004020 A6FD0OC80 00000040 00001498 OOOOEE05
12 04400122 20018000 8CB10C0O0  OO0OOFFFF = 00001598 00008600
13 04400122 01004000 88BIACOO  O000OOFF . 00000D98 00008400
14 04400122 80004000 80F5AC00 - 00000000 ~ 00008480 0000CCO00 «— 4
(R1)  Group 0 Group 8 Group 9 Group C Group E Group F (R1)

*Location 122 now has data byte of FF
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