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INTRODUCTION

This handbook is designed as a single source summary of
troubleshooting, maintenance, operating, and programming
information on the VAX-11/780 computer system. The materials
provided complement the detailed information available in the
hardware and software manual sets, the print sets, and program
listings. The handbook will serve as a quick reference for Digital
field service, manufacturing, training, and engineering personnel.

The materials included consist of tables, 1lists, listings,
diagrams, and procedures. This format assumes that readers are
familiar with the VAX-11/780 system and its nomenclature and
mnemonics,

For explanations of these materials and for further details on the
VAX-11/780 system, see the VAX-11/780 Microfiche Library and the
items listed in the following three tables.

Hard copy manuals can be ordered from:

Digital Equipment Corporation

444 Whitney Street

Northboro, MA 01532

Attn: Printing and Circulation Services (NR2/M15)
Customer Services Section

For information concerning microfiche libraries, contact:

Digital Equipment Corporation
Micropublishing Group

Crosby Drive

Bedford, MA



VAX-11/780 HARDWARE MANUALS

Document Title Control Number Form

VAX-11/780 Power System

Technical Description EK-PS780-TD-001 Fiche
VAX-11/780 System Installation

Manual EK-S1980-IN-001 Hard copy
DS780 Diagnostic System

User's Guide EK-DS780-UG-001 Hard copy
DS780 Diagnostic System

Technical Description EK-DS780-TD-001 Fiche
FP780 Floating Point Processor

Technical Description EK-FP780-TD-001 Fiche
REP05/REP06 Subsystem

Technical Documentation EK-REP06-TD-001 Fiche
VAX-11/780 Central Processor

Technical Description EK-KA780-TD-001 Fiche
VAX-11/780 Memory System

Technical Description EK-MS780-TD-001 Fiche
DW780 Unibus Adaptor

Technical Description EK-DW780-TD-001 Fiche
KC780 Console Interface

Technical Description EK-KC780-TD-001 Fiche
VAX-11/780 Software Handbook EB08126 Hard copy
VAX-11/780 Architecture Handbook EB07466 Hard copy



Document Title

LA35/LA35 DECwriter II
User's Manual

VT-52 DECscope
Maintenance Manual

RMO3 Disk Subsystem
User's Manual

RP0O5/RP06 DEC Disk Storage
Drive Technical Manual

TE15/TE10W/TE1O0N DECTAPE
Transport Maintenance Manual

RX8/RX11 Floppy Disk
Maintenance Manual
LSI1-11, PDP-11/03 User's Manual

LP11/LS11/LAll Line Printer
User's Manual

CR11/CM11 Card Reader System
Manual

LA180 DEC Printer Maintenance
Manual

PDP-11 Peripherals Handbook

VAX-11/780 PERIPHERAL MANUALS

Control Number

EK-LA3635-0P-002

EK-VT52-MM-001

EK-RM03-UG-001

ER-0012

67-01/51.20-01

EK-OTE16-TM-001

EK-RX01-MM-002

EK-LSI11-TM-003

EK-LPI11-0P-001

EK-CR11-TM-004

EK-LA180-MM-002

EB05961

Form

Hard

Hard

Hard

Hard

Hard

Hard

Hard

Hard

Hard

Hard

Hard

copy

copy

copy

copy

copy

copy
copy

copy

copy

copy
copy



VAX-11/780 SOFTWARE DOCUMENTATION

VOLUME

VOLUME 1A
System
Reference

VOLUME 1B
System
Reference

VOLUME 1C
System
Reference

VOLUME 2A
System
Procedures

DOCUMENT TITLE
VAX/VMS Primer

VAX/VMS Summary
Description

VAX/VMS Information
Directory

VAX/VMS Release
Notes

VAX-11 Software
Installation Guide

VAX/VMS System
Services Reference
Manual

VAX/VMS Command
Language User's
Guide

VAX-11 Linker
Reference Manual

VAX-11 Symbolic
Debugger Reference
Manual

VAX-11/RSX-11M
Programmer's
Reference Manual

VAX-11/RSX-11M
User's Guide

VAX-11 MACRO
Language Reference
Manual

VAX-11 MACRO
User's Guide

VAX-11 Common
Run-time Procedure
Library Reference
Manual

VAX-11 Test Editing
Reference Manual

1-6

DEC ORDER NUMBER
AA-DO30A-TE

AA-DO022A-TE

AA-DO16A-TE

AA-DO15A-TE

AA-DO021A-TE

AA-DO18A-TE

AA-DO023A-TE

AA-DO19A-TE

AA-DO026A-TE

AA-DO020A-TE

AA-DO20A-TE

AA-DO32A-TE

AA-DO33A-TE

AA-DO36A-TE

AA-DO29A-TE



VAX-11/780 SOFTWARE DOCUMENTATION

VOLUME 2B VAX/VMS Operator's AA-DO25A~-TE
System Guide
Procedures

VAX/VMS System AA-D927A-TE

Manager's Guide

VAX/VMS System AA-DO17A-TE
Messages and Recovery
Procedures Manual

VAX/VMS UETP AA-D643A-TE
User's Guide

VAX-11 Disk Save AA-D739A-TE
and Compress User's
Guide

VOLUME 3 VAX/VMS I/0 User's AA-DO028A-TE
VAX/VMS Guide
1/0
Introduction to AA-DO028A-TE
VAX-11 Record
Management Services

VAX-11 Record AA-DO31A-TE
Management Services
Reference Manual

VAX-11 Record AA-D781A-TE
Management Services
User's Guide

VOLUME 4 IAS/RXS-11M RMS-11 AA-0002A-TC
RMS-11/ MACRO Programmer's
SORT Reference Manual

Introduction to AA-0001A-TC
RMS-11

RSX-11M RMS-11 AA-DO083A-TC
Utilities User's
Guide

PDP-11 SORT ) AA-3341C-TC
Reference Manual

VOLUME 5A VAX-11 FORTRAN AA-DO034A-TE
Optional IV-PLUS Language
Software Reference Manual

FORTRAN VAX-11 FORTRAN AA-DO35A-TE

IV-PLUS IV-PLUS User's
Guide

1-7



VAX-11/780 SOFTWARE DOCUMENTATION

VOLUME 5B
Optional
Software

FORTRAN
v

VOLUME 5C
Optional
Software

COBOL

VOLUME 5D

BASIC
PLUS-2

VOLUME 5E

Optional
Software

DECnet
VOLUME 5F

Optional
Software

DATATRIEVE

PDP-11 FORTRAN
Language Reference
Manual

PDP-11 FORTRAN
Language Reference
Manual Update
Notice No. 1

IAS-RSX-11 FORTRAN
IV User's Guide

PDP-11 COBOL
Language Reference
Manual

PDP-11 COBOL
User's Guide

PDP-11 COBOL Pocket
Guide

BASIC PLUS-2
Language Reference
Manual

BASIC PLUS-2
RSX-11M/IAS User's
Guide

DECnet-VAX
System Manager's
Guide

DECnet-VAX
User's Guide

User's Guide
to
DATATRIEVE-AA

DEC-11-LFLRA-C-D

DEC-11-LFLRA-C-DN1

DEC-11-LMFUA-D-D

AA-1749D-TC

AA-1757C-TC

AA-1750C-TC

AA-0153A-TK

AA-0157A-TC

AA-D902A-TE

AA-D901A-TE

AA-C742A-TC
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DATA TYPES
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SUMMARY OF ADDRESSING MODES
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SUMMARY OF ADDRESSING MODES
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SPECIAL REGISTER USAGE

Conventional Software

Register | Hardware Use Use

RO Results of POLY,CRC; Results of functions, status
length counter in of services (not saved or
character & decimal restored on procedure call)
instructions

R1 Result of POLYD; address Result of functions (not
counter in character & saved or restored on
decimal instructions ‘procedure call)

R2, R4 Length counter in any
character & decimal
instructions

R3, R5 Address counter in any
character & decimal
instructions

R6-R11 None any

AP (R12)| Argument pointer saved & Argument pointer (base
loaded by CALL, restored address of argument list)
by RET

FP (R13)| frame pointer saved & Frame pointer; condition
loaded by CALL, used & signalling
restored by RET

SP (R1l4) | Stack pointer Stack pointer

PC (R15)| Program counter Program counter




VAX-11 INSTRUCTION SET BY OPCODE
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VAX-11 INSTRUCTION OPERAND SPECIFIER NOTATION

OPERAND SPECIFIERS ARE SPECIFIED IN THE FOLLOWING MANNER:

<NAME>.<ACCESS TYPE><DATA TYPE>

1. NAME --- SUGGESTIVE NAME FOR OPERAND IN THE CONTEXT OF
THE INSTRUCTION

2. ACCESS TYPE --- LETTER DENOTING OPERAND SPECIFIER ACCESS
TYPE:

A - CALCULATE THE EFFECTIVE ADDRESS OF THE SPECIFIED
OPERAND. ADDRESS IS RETURNED IN A LONGWORD WHICH IS
THE ACTUAL INSTRUCTION OPERAND. CONTEXT OF ADDRESS
CALCULATION IS GIVEN BY <DATA TYPE>.

B - NO OPERAND REFERENCE. OPERAND SPECIFIER IS A BRANCH
DISPLACEMENT. SIZE OF BRANCH DISPLACEMENT IS GIVEN BY
<DATA TYPE>.

M - OPERAND IS READ, POTENTIALLY MODIFIED AND WRITTEN.
THIS IS NOT AN INDIVISIBLE MEMORY OPERATION.

R - OPERAND IS READ ONLY.
W - OPERAND IS WRITE ONLY.

3. DATA TYPE -- IS A LETTER DENOTING THE DATA TYPE OR THE
OPERAND: .

B - BYTE

D - DOUBLE FLOATING
F - FLOATING

L - LONG WORD

Q - QUAD WORD

W - WORD

2-7
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BRANCH CONDITIONS

OPCODE CONDITIONS
BGTR N or 2 =0
BLEQ Nor z =1
BNEQ zZ =0
BNEQU z =0

BEQL zZ =1
BEQLU z =1

BGEQ N =0

BLSS N =1
BGTRU Corz =20
BLEQU Cor z =1
BVC V=20

BVS v=1
BGEQU c =0

BCC c=20
BLSSU c =1

BCS
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VAX-11/780 PROCESSOR REGISTER ADDRESSES

HEX DEC

00 0 Ksp Kernel stack pointer

01 1 ESP Executive stack pointer

02 2 SSP Supervisor stack pointer

03 3 usp User stack pointer

04 4 ISP Interrupt stack pointer

05 5 reserved

06 6 reserved

07 7 reserved

08 8 POBR P0 base register

09 9 POLR PO length register

0A 10 P1BR Pl base register

0B 11 PILR Pl length register

oc 12 SBR System base register

0D 13 SLR System length register

OE 14 reserved

OF 15 reserved

10 16 PCBB Process control block base

11 17 SCBB System control block base

12 18 IPL Interrupt priority level

13 19 ASTR AST level register

14 20 SIRR Software interrupt request register wo
15 21 SISR Software interrupt summary register

16 22 reserved

17 23 reserved

18 24 ICCs Interval clock control/status

19 25 NICR Next interval count register WO
1a 26 ICR Interval count register RO
1B 27 TODR Time of day register

1C 28 reserved

1D 29 reserved

1E 30 reserved

1F 31 reserved

20 32 RXCS Console receive control/status

21 33 RXDB Console receive data buffer RO
22 34 TXCS Console transmit control/status

23 35 TXDB Console transmit data buffer WO
24 36 reserved

25 37 reserved

26 38 reserved

27 39 reserved

28 40 ACCS Accelerator control/status

29 41 ACCR Accelerator reserved

2A 42 reserved

2B 43 reserved

2C 44 WCSA Writable control store address

2D 45 WCSD Writable control store data

2E 46 reserved

2F 47 reserved

30 48 SBIFS SBI fault/status

31 49 SBIS SBI silo RO
32 50 SBISC SBI silo comparator

33 51 SBIMT SBI maintenance

34 52 SBIER SBI error register

35 53 SBITA SBI timeout address RO
36 54 SBIQC SBI quadword clear Wo
37 55 reserved

38 56 MME Memory management enable

39 57 TBIA Translation buffer invalidate all wo
3A 58 TBIS Translation buffer invalidate single WO
3B 59 reserved

3c 60 MBRK Microprogram breakpoint

3D 61 PMR Performance monitor register

3E 62 SID System identification RO
3F 63 reserved
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VAX-11/780 PROCESSOR REGISTER BIT CONFIGURATIONS

REG #

DEC. HEX NAME 1D#

0 00
01
02
03
04

A R N

KsP
ESP
sSSP
usp
ISP

POBR

P1BR

POLR

PILR

SLR

28 KERNEL STACK POINTER

29 EXECUTIVE STACK POINTER
2A SUPERVISOR STACK POINTER
28 USER STACK POINTER

2¢ INTERRUPT STACK POINTER

31

00

I VIRTUAL ADDRESS OF TOP OF STACK

24 PO BASE REGISTER
RESERVED OPERAND FAULT IF VLA <2%*31
25 PI BASE REGISTER
RESERVED OPERAND FAULT IF VLA <2%*31-2%*21
31

02 01 00

r VIRTUAL LONGWORD ADDRESS

| MBZJ

3c PO LENGTH REGISTER
LENGTH OF POPT IN LONGWORDS
30 Pl LENGTH REGISTER
2**21 - LENGTH OF P1PT IN LONGWORDS

3e SYSTEM LENGTH REGISTER

LENGTH OF SPT IN LONGWORDS
RESERVED OPERAND FAULT IF MBZ #0

31 22 21

00

| MBZ LENGTH IN LONGWORDS

]

2-28
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VAX-11/780 PROCESSOR REGISTER BIT CONFIGURATIONS

REG. # +
DEC. HEX NAME ID

16 10 PCBB 3A PROCESS CONTROL BLOCK BASE
RESERVED OPERAND FAULT IF MBZ # 0.

313029 02 01 00

Fnazl PHYSICAL LONGWORD ADDRESS OF PCB |MBZI
17 11 SCBB 3B SYSTEM CONTROL BLOCK BASE

RESERVED OPERAND FAULT IF MBZ +# 0.

3130 29 020100

Igzl PHYSICAL PAGE ADDRESS OF SCB |MBZ]

18 12 IPLR OF INTERRUPT PRIORITY LEVEL REGISTER
31

0504

L MBZ

00
frorone]

19 13 ASTR 0C |AST LEVEL REGISTER
RESERVED OPERAND FAULT IF NOT VALID I.E., MBZ #0.

31 0302 00
L MBZ |ASTLV[I
12. 0C SBR SYSTEM BASE REGISTER
RESERVED OPERAND FAULT IF MBZ # 0.
313029 02 01 00
) lmazl PHYSICAL LONGWORD ADDRESS IMBZI

2-29

-

TK0711



VAX-11/780 PROCESSOR REGISTER BIT CONFIGURATIONS

REG. #
DEC. HEX

24

25

26

27

20

21

18

NAME 1D#
ICCS 0A

NICR 09

ICR 0B

TODR 01

SIRR

SISR  OE

INTERVAL CLOCK CONTROL/STATUS
3130, 161514 08 0706050403 0100

i AT
EERR WC{ERR—J WC{WT_l LXEGRiUN/O

IE SGL CLK
BITS 4,5 ARE 11/780 SPECIFIC

NEXT INTERVAL COUNT REGISTER
31 00

I NEXT INTERVAL (1 MICROSECOND INCREMENTS, TWO’S COMPLEMENT) J

WRITE ONLY

INTERVAL COUNT REGISTER
RESERVED OPERAND FAULT IF WRITE
31 00

I INTERVAL COUNT (1 MICROSECOND INCREMENTS) J

READ ONLY

TIME OF DAY REGISTER
31 00

r TIME OF DAY (10 MILLISECOND INCREMENTS) J

SOFTWARE INTERRUPT REQUEST REGISTER
RESERVED OPERAND FAULT IF READ
31 0403 00

I MBZ I SIRL

WRITE ONLY

SOFTWARE INTERRUPT SUMMARY REGISTER

31 1615 0100

[ MBZ SOFTWARE INTERRUPT REQUEST IJ
bz

FEDCBA98765 4321

TK-0710
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VAX-11/780 PROCESSOR REGISTER BIT CONFIGURATIONS

REG.#

DEC HEX
32 20
33 21
34 22
3% 23

NAME
RXCS

RXDB

TXCS

TXDB

ID#
04

05

06

07

CONSOLE RECEIVE CONTROL/STATUS

31 08070605 00
L MBZ l IIEI mBZ —l
DONE
CONSOLE RECEIVE DATA BUFFER
RESERVED OPERAND FAULT IF WRITTEN
31 2423 1615 0807 00
L BYTE 3 | BYTE 2 I BYTE 1 BYTEO 1
READ ONLY
CONSOLE TRANSMIT CONTROL/STATUS
31 08 070605 00
l MBZ I ||E| MBZ —I
|
READY
CONSOLE TRANSMIT DATA BUFFER
RESERVED OPERAND FAULT IF READ
31 2423 1615 0807 00
L BYTE 3 I BYTE2 BYTE 1 BYTE 0 I
WRITE ONLY
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VAX-11/780 PROCESSOR REGISTER BIT CONFIGURATIONS

REG.#

DEC HEX

40

M

44

45

28

29

2C

2D

NAME 1D#
Accs 17 ACCELLERATOR CONTROL/STATUS
3130 282726 161514 00
| | ACC TYPE ]
ERR  RES OPR ACC ENA

ACCR 16 %(1:CELLERATOI2?4 %AINTENANCE

16151413 09 0 00
r[ | TRAP ADDRESS I
WRT WRT MICRO BREAK (WRITE)
TRP BRK CURRENT ADDRESS (READ)
ADD

MIC MAT

wcsA 22 WRITEABLE CONTROL STORE ADDRESS

31 1615141312 00
MBZ WCS ADDRESS J
I
PINV
MOD 3
CTR
wesp 23 WRITEABLE CONTROL STORE DATA
WRITE: WCS DATA
READ: WCS PRESENT
31 00
31 00

WCS PRESENT |
0706 050403020100
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VAX-11/780 PROCESSOR REGISTER BIT CONFIGURATIONS

REG.#
DEC HEX NAME

48 30 SBIFS 1

ID#

B SBI FAULT/STATUS

3130292827 2625 201918171615 00
I MBZ MBZ J
PTY MLT FLT E
Y| M wc{ e LT SILO LOCK} WC
UNX  XMT FLT FLT SIG } R/O
RD  FLT INT
EN
R/O
49 31 sBis 18 SBI SILO
3130 29 2524 2221 18171615 00
SBI ID 1?2"3 SBI TR <15:0> —I
AFTL_INT SBI <M3:M0> I_SBI
FLT  LOC OR CNF < 1:0>
<B31:828>
50. 32 sBisc 1C SBI SILO COMPARATOR
313029282726 2322 2019 1615 00
COMP| COUNT
l*! l I | ITAG FIELD mBz l
| COMP CMD
INT COND _ OR MASK
3 EN Lo LocK
| cmp CODES
3 siLo  “UuN
| LOCK  CND

51 33 SBIMT 1D

*CLEARED ON ANY WRITE TO SBISC

SBI MAINTENANCE

31302928 27 23222120 17161514131211 10090807 00
L[ [wawref [T 1]]1] wz |
['TT mo T RE\I/ Fl FI'
E |m F
WRT |MLT sBl | CACHE |miss|REP F TME OUT
SEQ | XMIT INV ’F:’/'-\ERLD G1 a1 GO MAT
REV F EN FF 61 MAT R/O
SBI  UNEX SBI Yo7 MISS REP
PO RD INV GO GO REV SBI P1
-\ — DSBL SBI CYC
R/O
R/O
TK-0705
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VAX-11/780 PROCESSOR REGISTER BIT CONFIGURATIONS

REG.#
DEC HEX NAME ID#

52 34 sBlER 19 SBI ERROR REGISTER

31 1e|15141312111o 0908 07 06050403 0201 00
RDS CRD INT EN
CRD
weC RDS
CP TIME OUT
R/O {cp TIME OUT STATUS
MBZ
R/O{CP SBI ERR CNF
BRDS——— |
WCY g TIME OUT————————————

1B TIME OUT STATUS
1B SBI ERR CNF

MLT ERR

NOT BSY

MBZ

R/O

53 35 SBITA 1A SBI TIMEOUT ADDRESS
RESERVED OPERAND FAULT IF WRITE

3130292827 00
| ID‘ PHYSICAL ADDRESS < 29:2> J
|
MODE READ ONLY
PROT
CHK

54 36 SBIQC SBI QUAD CLEAR

RESERVED OPERAND FAULT IF READ
RESERVED OPREAND FAULT IF MBZ #0

3130 29 0302 00
|MB?l PHYSICAL QUADWORD ADDRESS | MBZ I
WRITE ONLY

TK-0706
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VAX-11/780 PROCESSOR REGISTER BIT CONFIGURATIONS

REG#
DEC HEX NAME

56

57

58

60

61

62

38

39

3A

3C

3D

3E

MME

TBIA

TBIS

MBRK

PMR

SID

I1D#

21

oc

03

MEMORY MANAGEMENT ENABLE
WRITE 1 ALSO CAUSES MICROCODE TO INVALIDATE TB.

31 0100
|
MME

TRANSLATION BUFFER INVALIDATE ALL
RESERVED OPERAND FAULT IF READ
31 00

MBZ —I

WRITE ONLY

TRANSLATION BUFFER INVALIDATE SINGLE
RESERVED OPERAND FAULT IF READ
31 00

r VIRTUAL ADDRESS

WRITE ONLY

MICROPROGRAM BREAKPOINT
31 1312 00

[ : MICRO PROGRAM ADDRESS 1

PERFORMANCE MONITOR REGISTER
RESERVED OPERAND FAULT IF >1
31 0100

| ]

PME

SYSTEM IDENTIFICATION

RESERVED OPERAND FAULT IF WRITE
31 2423 1615 121 00

SYSTEM TYPE ECO LEVEL MFG SYSTEM SERIAL NUMBER
PLANT
READ ONLY

TK-0704
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SYSTEM CONTROL BLOCK
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SYSTEM CONTROL BLOCK
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PROCESS CONTROL BLOCK
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PROTECTION CODES

CODE MEANING
K E S U
0 0 0 O * * * *
0 0 0 1 UNPREDICTABLE
0 0 1 O R/W * * *
0 0 1 1 RO * * *
0 1 0 O R/W R/W R/W R/W
0 1 0 1 R/W R/W * *
0 1 1 0 R/W RO * *
0 1 1 1 RO RO * *
1 0 0 O R/W R/W R/W *
1 0 0 1 R/W R/W RO *
1 0 1 0 R/W RO RO *
1 0 1 1 RO RO RO *
1 1 0 O R/W R/W R/W RO
1 1 0 1 R/W R/W RO RO
1 1 1 o0 R/W RO RO RO
1 1 1 1 RO RO RO RO
K KERNEL
E EXECUTIVE
S SUPERVISOR
U USER
* NO ACCESS
RO READ ONLY
R/W READ WRITE
MODE
0 (00) KERNEL
1 (01) EXECUTIVE
2 (10) SUPERVISOR
3 (11) USER
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INTERRUPT PRIORITY REQUESTS
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.

EXCEPTION CONDITIONS

CONDITION VECTOR
MACHINE CHECK 04
KERNEL STACK NOT VALID 08
RESERVED DEC OPCODES &

PRIVILEGED INSTRUCTIONS 10
RESERVED CUSTOMER OPCODES 14
RESERVED OPERANDS 18
RESERVED ADDRESSING MODES 1C
ACCESS CONTROL VIOLATION 20
TRANSLATION NOT VALID 24
TRACE TRAP 28
BPT OPCODE 2C
COMPATABILITY MODE TRAP 30
ARITHMETIC TRAP 34
CHMK OPCODE 40
CHME OPCODE 44
CHMS OPCODE 48
CHMU OPCODE 4c
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VIRTUAL AND PHYSICAL ADDRESS RELATIONSHIP

VIRTUAL
ADDRESS
SPACE
r_ PHYSICAL
I ADDRESS
SPACE
l MAIN —
I DISK / MEMORY
I PROCESS TRANSFERS
| BY SOFTWARE
ACTUAL ADDRESS ADDRESS SPACE AS
SPACE REFERENCED BY THE

CPU

TK-0027
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VIRTUAL AND PHYSICAL ADDRESS SPACE

VIRTUAL ADDRESS SPACE

31 0
I 32 ADDRESS BITS j
FFFFFFFF, g N
RESERVED
SYSTEM
cooomon 1
16 SYSTEM SPACE SPACE
CONTAINS PROCESS PAGE
TABLES FOR ALL PROCESSES| SO SPACE
ON SYSTEM
80000000 15 J
TFFFFFFFg CONTROL SPACE 3
CONTAINS INFORMATION
MAINTAINED BY SYSTEM
INCLUDING USER P1SPACE
40000000 ;5 | STACK | PER PROCESS
3FFFFFFF VIRTUAL SPACE
PROGRAM SPACE
CONTAINS PROCESS IMAGE
P
CURRENTLY EXECUTING 0SPACE
00000000 1¢ J

TK-0036

PHYSICAL ADDRESS SPACE

29

0
30 ADDRESS BITS ]

3FFFFFFF, ¢
110
SPACE
20000000 ¢
1FFFFFFFg
PRIMARY
| MEMORY
| SPACE
| 00000000, ¢
| TK-0037
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PAGE TABLE FORMATS AND PAGE TABLE ENTRY FORMAT

PAGE TABLE FORMATS

SYSTEM BASE REGISTER
(CONTAINS THE PHYSICAL ADDRESS

OF THE FIRST ENTRY OF THE PAGE
TABLE)

SYSTEM LENGTH REGISTER
(CONTAINS THE NUMBER OF PAGE
TABLE ENTRIES, N)

CONTROL REGION BASE
REGISTER

(CONTAINS THE VIRTAUL ADDRESS
OF BASE OF THE PAGE TABLE)

CONTROL REGION LENGTH
REGISTER

(CONTAINS THE VIRTUAL ADDRESS
OF THE FIRST ENTRY IN THE PAGE
TABLE FOR VIRTUAL PAGE NUMBER

2**22-N, WHERE N IS THE NUMBER
OF PAGE TABLE ENTIRES)

PROGRAM REGION BASE
REGISTER

(CONTAINS THE VIRTUAL ADDRESS
OF THE FIRST ENTRY IN THE PAGE
TABLE)

PROGRAM REGION LENGTH
REGISTER

(CONTAINS THE NUMBER OF PAGE
TABLE ENTRIES, N)

SYSTEMREGION PAGE TABLE

PAGE TABLE ENTRY FOR VIRTUAL PAGE 0 (FIRST ENTRY)

PTE FOR VPN 1

PTE FOR VPN 2

PAGE TABLE ENTRY FOR VIRTUAL PAGE N - 1 (LAST ENTRY)

PER-PROCESS PAGE TABLES

SYSTEM REGION PAGE TABLE

PAGE TABLE ENTRY FOR VIRTUAL PAGE 2*22-N

PTE FOR VPN 2*22-(N-1)

PTE FOR VPN 2*22-(N-2)

PTE FOR VPN 2*22-(N-3)

PTE FOR VPN 2*22-1 (LAST ENTRY)

SYSTEM REGION PAGE TABLE

PAGE TABLE ENTRY FOR VIRTUAL PAGE 0 (FIRST ENTRY)

PTE FOR VPN 1

PTE FOR VPN 2

PTE FOR VPN 3

PTE FOR VIRTUAL PAGE N-1 (LAST ENTRY)

TK-0732

PAGE TABLE ENTRY FORMAT

31 30 2726 25 2120

00

V] PROT [M MBZ

PFN

TK-0714
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EXAMPLE OF PAGE FRAME ALLOCATION (RELOCATION)

SZLONL

0 NdA 3 00000000
L NdA
ZNdA
. )
. mum_.“_w NOILD3HIQ HLMOHD S3DVd NI 30VdS
o WVHO0Hd 30Vds 0d} 0d 40 HLON3T = H10d
HIGWNN IWVHS 3DVd = Ndd Nan
HIBWNN 3OVd TYNLYIA = NdA
FEFEEERL
P,
3 00000007
ONdd | [TZNdA ]
= L-NZ NdA
Ndd L [L_ONdA ] o . (L) NOILOIHIQ HLMO¥D $39vd NI 30vds
¢Ndd | [CIFNNIA ] N Jovds 39vdS Ldt Ld 40 H1ON3I1 = ¥Ld
€Ndd ° 70Y.INOD
. . Z+N NdA
B .
: : LN NdA 4444344,
. . NNdA |
.
0 NdA
L-NNdd 00000008
L NdA
SNOILVO01
viva T dNA
AHOWIW NIV . (os) NOILO3HIQ HLMOYD $39vd NI 30Vds
: 30vds 30VdS WILSASH W3LSAS 40 HLON3IT = H1S
30vds ° W3LSAS
ssavaav .
IVOISAHd N NdA
44444448
00000000
a3AYISIY
FEEEEEER]
30vdS
ssavaav

AVNLYIA

245



VIRTUAL AND PHYSICAL ADDRESS FORMATS

VIRTUAL ADDRESS
3130 29 0908 00

BYTE
-— —_——— —
VIRTUAL PAGE NUMBER WITHIN PAGE

00 PROGRAM REGION
01 CONTROL REGION
10 SYSTEM REGION
11 RESERVED

PHYSICAL ADDRESS
31302928 09 08 00

l | e—— PAGE FRAME NUMBER—s<— _ BYTE

WITHIN PAGE
000 MEMORY ADDRESS
00 1 1/0SPACE ADDRESS

TK-0734
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VIRTUAL PAGES MAPPED TO PHYSICAL SPACE

VIRTUAL
ADDRESS
SPACE
RESERVED
PHYSICAL
ADDRESS
SPACE
_ S PAGE TABLE
PEN N-1
SYSTEM .
PAGES :
VPN 1 :
VPN 0 1 E TABLE .
> OR PROCESS X :
VPN N .
PFN :
VPN N+1 PEN 2 :
PFN O .
VPN N+2 . .
. . PEN 3
. [ I I[ PEN
VPN 2N-1 PFN2
PER PO PAGE TABLE PFN 1
PROCESS { FOR PROCESS X
PAGES PFN O
VPN N
VPN 2
VPN 1
VPN 0
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SYSTEM VIRTUAL TO PHYSICAL ADDRESS TRANSLATION
SCHEME

o =
S
°© M
Q ¢
o
o <
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(o)} o~
%)
< 8
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o
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o - =
R E
n
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7 \ «
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-
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N\\
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o
3]
Y
o«
o
7]
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SYSTEM VIRTUAL TO PHYSICAL ADDRESS TRANSLATION,

EXAMPLE

669051

1 L00000V 088
00 v8 Heas
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PROCESS VIRTUAL TO PHYSICAL ADDRESS TRANSLATION

SCHEME

PXBR r

SBR I

31 30 29 09 08 00
I PVA [o Tx |
*
23
32
I._ e e e e —— e . — — — ___I
) |
L
4
24 <30:19>
<8:0> |
| e
31 2120 00 0
2 I I
SYSTEM PTE |
21
1j |
30
31 2120 00
| I 21
PROC PTE
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PROCESS VIRTUAL TO PHYSICAL ADDRESS TRANSLATION,

EXAMPLE
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ADDRESS CALCULATION FOR A TB HIT DURING A MISS

MICROTRAP
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ADDRESS CALCULATION FOR A TB MISS DURING A MISS
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SECTION 3
HARDWARE BLOCK DIAGRAMS
AND REGISTER BIT CONFIGURATIONS



VAX-11/780 GENERAL BLOCK DIAGRAM

CONSOLE
SUBSYSTEM

PORT FOR _}
REMOTE
DIAGNOSIS

FPA=FLOATING POINT ACCELERATOR

CENTRAL PROCESSING UNIT
| cpu jl
WITH FULL |
| FLOATING POINT, I
wes
— DECIMAL, AND FPA |
CHARACTER STRING |
| _ 1 INSTRUCTIONS | |
CACHE MEMORY |
-4
— .
MEMORY SUBSYSTEM ;
|
|
LsI-11 FLOPPY MEMORY -—‘ 26K8 || | |
MICRO- DISK T | coNTROLLER ECC MOS
COMPUTER UPTOBM
_ > BYTES
r 1r A MAXIMUM
- —4MEMORY k= 2s6kp |
_ | — 4 CONTROLLERE - 4 cc mos|
CONSOLE g Lo Ty
TERMINAL
‘ |
1
/0 SUBSYSTEMS
I (1.5 MB/sec) I
UNIBUS ONIEUS
T ApAPTOR l
I 2.0 MB/;
(133 MASSBUS { MASSB:JKS:) I
MB/sec) I ADAPTOR I
L UP TO 4 TOTAL _I

WCS=WRITABLE CONTROL STORE

3-2

TK-0733




azo0

SonwEa
TTYNIW

I FETI .

¥sia L 303y, 4 AHOW3W V1V H3LSIDIY TVHINID -qyD
AddOT4 tL-AXY t-Aa b H3LNNOD WYHDOHJOHDI - 9dn
IVYNIWY3IL doLL-1S1
_! 1v201 _ F SN8 ALITIGISIA -SN8 A
SN8 IYOLS TOYLNOD -SN8 SO
SN8 0 :
_“_ SNE V1va TYNYILNI -Sna al
SN8 V.LVQ AHOWIW - N8 QW
¥30N3ND3S 0V4H3INI woLvuaNa! vp:&:o SN8 SS3YAQY TVOISAHd - SN8 Vd
oHOIN T10SN0D 2
o_pMnu_“w_w__m ,_ow_.w.%w H001 #0012 SINIT SSIHAAY TVNLHIA - VA
H _~_ _»_ LOINNOOHILNI INVTdNOVE SNONOYHONAS - 185
snaal
L I
Snen
5dn
! o 4] 1o ! !
HOLVY LIguY 3uoLs 3¥oLs 300030 SHiva 4oLvu31300V
SLANUYILN] frmmmed JOHLNOD 10H1NOD ANV ¥349N8 femee e [TF) INIOd
QN SdviL Wy Wow NOILONHLSNI ONILYOTd
t ! [1] [Tt THERE t
Sng an
L [ [ 1
snaso
<
>
{ ! { $ ]
.-
70H1NOD IHOVD
1gs viva snan
S13A371 153n038 —
[t 0_ _; u3dang  fo——
A.r = VT —{ NOLLYISNVHL

3-3

CPU BLOCK DIAGRAM




DATA PATH BLOCK DIAGRAM

1ZooiL

S138 ¥3LSID3Y QVd HOLVHOS L8 ans/aay
i 1 ) ‘00:€0 XWX
e X 9L EX9L ZEX 9L ‘SS3HAAV v
(vd) (a8) (ou)| )
v 13§ g 13| 9138 24
H31SI193H 43151934 ¥ LS|
v 5] 5] ox o
¥ HOLV1 8 HOLV 2 HOLV HoviS s34
T 2074
_ s ] oW ]
STy Sosne (sTen Sosne |
(9340 'dx3 Nv3a ‘as)

%
sng
al
viva
TYNHILNI
[on ]
[88716] SOSN8 (18] SO sna
viva 4YMS 3188IN O [ sn ] INVLSNOD (] SOSN8
AHOW3W (s5:25] SO sn8 _\/_._<s__om_o\_
sne GOLvY¥31300V x4a
INI0d sng
an vaw Ve onitvold XW4a

WOH4/01

(08:18] 2 SN8

N b# C# L#

(26:56] SO sn@

00:€0 2d

(ze'pe] SOSN8

a1
(zewvel sosnal
60:5L XWVA

NOILO3S DILIWHLIHY OL 20:80 VA

(————

NOILD3S Ss3vaav

AJVAHILINI
$$3HAAV 4N8L

_|| ) ﬁ

i

XWYA T

XWVA

3QOW XVA

9LILE XWVA

|
S - |

(99:69] SOSN8

\ s - )

[g8:£8) SOSN8

—— SAONVHIO LNIOd ONILVOTS

os
NOD
zds
NOD

1ds
h #
3

XWX

[85:€9) SOSN8

NOILO3S JILIWHLIHY

(9z:6Z) SOSN8

(=3 {En ]

[vz] sOsn8

[9z:62] SOSN8

NOILO3S LNINOAX3

[e1:51) 2 sn8

3-4



INSTRUCTION DECODE BLOCK DIAGRAM

06v0-L

SSIN 8L
‘LdNHYILNI
‘dvHL
VLS

00:£0 sHav

¥IDININDISOHDIW 3dod3a
oL
S YE]
VLS 8l
30I1A43S
(€ = 11v2)
(00:£0) N3 48l

03X3 WO

oS 138

300W 1sa

300N JoHS

804!

_ XVA '0'C ANOD H8

431S193y
| I | 3LA8 ] ¥3ddng
Sour v, NOILONYLSNI
woy
(XVAI 30W WD ss3vaay
0:£ 300030 WO _ NOILNO3X3 K
11-4ad lJ_
_ Voul YILNNOD|
0z 12 0X3 ANIOd|
0:€ X192 Au—l NOILNO3X3
53x3 13s Woy
_ $5340QY 20HI
0:£ 300330 XVA NOILNO3X3
| XVA
_ 20¥1
2ds 13 _ 21901
S118 300030 ¥3HIDIdS 300030
¥314103dS fe———
(0:€ X10)
_ Tour 1X31INOD
YLSNI 48 _ 21901
v 300030
HONVHE
XN 300N [*s3000
3041 NOILINOD

3-5



1

INSTRUCTION BUFFER BLOCK DIAGRAM

662041

(€ 3.LA8) v2:1E QW SNg

sna (aw) (z 31A8) 9162 AW SN8
V1vQ AHOWIW (1 31A8) 80 :51 W SN8 |
(0 31A8) 00:20 AW SNg 1 ] )
€1 zl [N ol Ll 2l el |e—oval
Ndd (01552) HILIHS FLAE VLVA AHOWAW
€A 2A LA OA  Je—1vai
0:2 08 QWY 0:L L8 QWH 0:228 AWy 0:£ €8 QWH
0:£ 08 3HS 0L 18 dHS 0: 28 4HS 0L mm 4Hs 0L vm_ 4HS oL mw 4HS 0:£ 98 3HS 02 /8 4n8
K] 28 £g v sa 98 18
out XWI XWI XWI XWI XWI XWI XWI
21907 VA L8 4HS VA 28 4HS VA €8 4HS VA ¥8 dHS VA S8 dHS VA 98 dHS VA 28 4HS
30003a | 0:Z08 XWI
H3LS193 vdal  (og) vdal (1g) 840l (zg) 8401 (gq) 8401 (pg) 24dl (gg) 24dl (gg) 2€dl (8) 43181934
NOLLONHLSNI o ] 031AdE 1 3148 238 £31A8 ¥31A8 S 3lAg 931A8 L31A8 u34na
0:2 08[VA 0:2 18 [TVA] 0:228 VA 0:2€8| VA 0:2 g | VA 0258 (VA Q:298|VA 02 28| WA
4ng| os 4na| e 4ne| z8 4ng| €8 4ng| ¥8 4na| s8 4ng| %8 4na| 8
ozoaxna 9
- [ozrraxwa (M
o
@
(=
12
0228 XWa
og| 18| za|va| es|ca| z8|es| vajos| ea|va |
9 s B« va) ca) o8} sa] o8] /8

1dal

8|28
08
XNW 3HS XN

) c8
W 3HS XNW 3HS

€8 8 EE)
XNW 4HS, XNW 3HS, XNW 4HS,

VIA
‘0iL 08 4HS

VA '0'L 18 4HS
adal

h VA 0L T8 mxwh VA ‘0°L €8 4HS
3d4al

h VA 0L ¥8 mme

VA ‘0°L S8 4HS
44al

VA ‘0:L 98 3HS

3-6



PROM CONTROL STORE (PCS) BLOCK DIAGRAM

EvZoAL

00:60 2dN sng

i e— [e— a3Av13a 12

fe—— [*-0L 2dn sn8

znr HOL23138 le—| u3gooag

viva
=11 0dn sng

- 2L 3dN sne

[«— viva ze viva ze 1va ze ALldvd mllOﬂWﬂ
+
j[e——Vv1iva z¢ viva ze viva ze Allgvd ml'(lv___,
je— V1iva ze viva ze viva ze Alldvd € I'nvl%_.l
+
f[e——V1VQa Z€ —sre——VY1va ZE [4——V1VQ Z€ —ste— ALIHVd mI'On v__—
N

L | J

00:66 SO sn8

0:Z HvdN 80 m:mﬁ

A’ _! SO sng

—

00:G6 SO sna

SHINOIHD
ALldvd

TOHLNOD LdNHYILNI ANV SdVHL OL
SHOLVOIGNI HOHHI ALIHVd

0:Z ¥VdN S SN\

iy

r

3-7

S



WRITABLE CONTROL STORE (WCS) BLOCK DIAGRAM

sczoNL

A sna al \v
00°LE ai SN8 00:20 al sng

iroer
z | oo
(e
- 0: 13s a8
00°LE VIV M\ ¥3G0ON3
00:L€ viva Q3AV13A ¥10
o12dn sna VSOM
L1 2dn sna
21 2dn sng
250M o
21907 10HINOD +—
LdNHYILNI OL ™ HVd NIAZ SOM MM
+—+
HO10TT3S
EET viva b—r 4300030
— sr
N VSOM
00160 (00LE) M SO (ZEE UM SD  (v9iS6) YM D VSOM
cuay SOM . 01 SHOY SOM
sanere L1 sHav SOM
I L SHGY SIM
N
ssayaay /" 3s um
M M = 80103735
IM IM Im 30 viva
00760 V53
[*——V.iva z! 1va 2 1va 2 ALIHVd E- | VSOM
73S M
rH'I N [som ERED 950M F1040 UM SOM
SoM

10

00:56 SO sN8

0z dvan s sne
< sne $0 v

3-8



SBI CONTROL LOW BITS (SBL) BLOCK DIAGRAM

vecouL

H3ddne

d18s

TOHLINOD
3goo 7

(0°€) LOWN 4n8 NWBL WOud

$4N °'savN 4N8 NWAaL

Qa0 Hvd (08°€8) {09'LD) WYI/WAD Wou4

{ 1 100°51) 43n8 al s18s al (00°51) 3AI303H GI 4788 00 uvd (0:7)1A8 (09'19) WYD/WaD
[
wouUS ALlave 4315193 y3LsIo3y
hovs JONVNILNIVW youy3a 5
188 AI30X o
N78S NT8s wies . a (oosi)arsne | &
(SNOILIGNOD HOHH3 OSIW)
(SNOILIONOD 3ONVNIINIVIN OSIN) xwﬂﬂ Ha78s
(00°G1) D3H ALIGVA N18S | g 300030 21901
us! {0:1) 1oW 1dI 8101 FL:_%“DFW-FOZHW
(z0°L1) SHQV LNOIWIL Fa18s ranes e
vias
[ waisioaw
(00°51) V1VQ ILIEM 0185 | VLVA LM
5785
315193y s
V1va av3d aw
- (00'51) Viva avad o18s
5788
378
TV e L (80°01) v1va avay o18s
21907 _
Soa auv (60°L1) vd 678S,
(60°11) 034 S538AAV (8
‘aes
AT8S
@ 3
E (00720 "11°81) V1Va QvaH 018 2
&
VIO (2080 Z1°L1) vd sne
. A39X o3BT VIVG NSRS (20780 ‘z1:L1) D3y §S3WAAY M8S
100'1) @ @5 SN 185
XOW
[00'51) VIVa SNVHL V18S LINSNVHL
A - 318193y (z0'L1) vd sne
378 (Z0°Z1) 93 ssI8aav ra1as | | ssauaav vd
viss -
¥31S1938 r'a18s \V
Ss3Haav oL
; g LNOINIL
< (z0'L1) SHQV LNO3IWIL ra18s EOTTTSRGL WOt
raies

3-9



SBI CONTROL HIGH BITS (SBH) BLOCK DIAGRAM

P

WHL NO 03LvO01 3HV S118 MOT.

(91:1€) 44N8 QI dHBS| ¥3ddng

AN

% i1 2 ai [*{e1:1€) 3AIE03H ai FHHES 30003d
¥3LSI9Y 43151934 ¥31S1934 prvery 0HLNOD 3LIYM LHOIY aI M3l
SNLYLS/LINVA HOLVHYV4WOD 3ONVYNILNIVIY 91 [Mio'g) waav Lo ai mdl | _
" o
IHES _ N4HES 4HES dHES 2
XW @
sng
al AI3OX
a (at:1€) al sn8
10 Y (L) D3y (81:82) VLV OIS 9HES
219071 710HLNOD 4 WorNn (81°62) SHAY INOIWIL VHES HHES
1dNYHALNI OL Y 1uaTV 195 3Has rHes m N
e wanwa | YSVW (0€) 31AE OGN SNe
§31s1938 L
*€) 31A8 OW
N\ AvENn veogauay sng uvd (Z€) ECe
(4av oM an S
(0:2) 9VL @
M3V AI3OX (91:1€) VIVQ QV3H GHES louiierawsne |2
GHES
,».#_:N_ i8s sng 188 L(sLig aHes
HOIH) waLsioay o
©o:1d oIS 18s vivaaiiam | YSYW (0€) 38 aW sne
3HES (91:1€) V1VQ LM BHBS e (91:LE) AW sna
8HES
SHES
SLND L >
B [suav onel (91:£2) VLV QV3d GHES
SIH8S (81°62) vd Sna
300030 ¥3LS(93y 2
ASYW ss3yaay >
(81:67) SBAV LNOIWIL vHES | LNO3WIL c
1 aHes e
VHES [ uaisioas |
(0°€) YSYW 3A1303H 8HES (81°67) D3u 553HAAV VHES | SS3¥aavvd [° (81:62) vd sna
A3OX TS
(0'€) W 185 Sn8 18s XOW 21901
SSYIN T0HLINOD
8HES
aHes 300230
£+ NOILONNd
AI3OX (vi0) 4vd 036 GHES
185 (91:1€) vIVa 3AI3034 OHES
(91:1€) 8 185 SN8
XOW
(91°1€) VLVA SNVHL OHES | LINSNVEL [ wom WOH HOLV aL
aHes (0:€) 3000 NOILONNA HHES | NOLLONNA NOLONNd [Tyav wou | 36027 (0:€) LOWN 44N8 NWEL WOHd
OHES HHES YHES HHBS mﬂmﬂﬁ.

3-10



CACHE DATA MATRIX BLOCK DIAGRAM

coeoNL

SN8 aw

21907

foLeoeLan) nwas | 10T

(0L:€1) 931 4D

Awas

JSVW (0:€) 31A8 AW SN8 HOLY H {0'E] XSYW YWQD
viva
(00:1€) QW sne QW [ (00°L€) V1Va LM YWAD

Hvd (0:€) 3LA8 AW sSNa

VYINGD

Hvd

)31A8 YWQAD

(0'€) 1D Hvd 3148 G4 WAD

1noa

ad0 ‘N3AT Hvd (Of

21901 (00:1E) 1D V1va AV3ad Wad
10HLNOD 188
anvsnaAoL 03HO
ALIYVd

{20:11) HOLV1 HaAv 3Wad

Swas

HOLVW 09 WVO

1907
TOHLNOD 188
aNV SN8 A OL

Hvd 3148 GN XnW
(0:€) sne an

(00:1E) AW sn8

TdM(0'E) 3LAB 1D mS_no&H

XIHLYW
H N3 3LIHM 19 dWVD| ssavaav

DOH 3HOVD
7 dM(0:E) 3LA8 0D BNAD Wou4d

H N3 3L{4M 09 dWVD

dM
(0'¢) 09 Hvd 3148 B WaD 1n0a
Nigje—

(00:1€) 09 Viva avad Was XIHLYIW
viva HOLYY z
303HD 0 v SHIAIQ sna ©
ALidvd (20°11) HOLVT HAAY JWAD \ (z0:11) HOLV1 HGAY HWAD vd [T (zo'tt) vd sne |
000 "N3A3 HVd (08°€8) 09 HWAD @

Wa0
HWad H'r'd'awad

nwas

3-11



CACHE ADDRESS MATRIX BLOCK DIAGRAM

accoas
T3LIEM Y0018 8AVD
" €uvd
A3t 3HEs
SOILSONDVIO
ONINNG SHOWY3 ALINVd "N TOHINGD e
M 3sn
avayadHod oL@ 0828 1D 318VSIA BAYD
08:28 09 378VSIA BWYD ¥3gooaa (0°2) ¥vd ;
21901 A3Y 4HES
— |
WA ©E Lo wavo | 001 [THTorer 1031 8
8D
WAVYO
1378VN3 7 3118M X008 BWVD
ILIEM 1D WY H N3 3LIHM 1D dWYD
WV
M [
TOHLNOD I18S v T
HYEED]
aNvSN8 AOL [G0'AS Bvd (0°2) LAB 15 TWVD (€511) 34N Vd 4NV \
WD
XIHLYW
5 oVl
WVO 19
JIOLNOD 183 (0'2) Uvd OVLID VD
anv VN VL HOLVHVIWOD al
XIBLVI vLva HOLVW 15 WAYD (Z1:82) 5VL 15 WD inoa N TouLNGD
3HOVO OL anvA ¥18s 188
L GINVA PAV: .
A 2 TH I WD dWYD woud
N3O
LEEEDE:] -
3 (0:7) ¥Vd OVL VD |ALIHVd
NOILYISNVHL MWV A HoLv
ANV XIHLYW sn8
V1vQ 3HOVD OL {Z1:62) HOLY Vd BWVYD vd (Z1:62) vd SNE
118 OITVA HOLVY BWYD
0HLNOD 185 0 GNVAIAYD _|ms_<o 2
L T T s
anv x.x»wﬁswuu»% WOLVW 09 IWVD HOLVYVANOD 12182 51 09 WD inoa  Nige— ®
107Z) 8vd OV1 09 WYD @
Xigivin
ovlL
N 0o
SNWVO 8) vd ]
TOHLNOD I8 )v.mwaw WV (&) s
QNV SNEAOL ;
QO'A3 ¥4 (07 LAB 09 TWYD | 3148 (€711) 44N8 Vd OWVD ,wzm>_xn_ (€711) HOLV] Vd DWVD
‘s XIHLYW
oo (6:L1) ANEL vivael
] 1 3718VN3 3LEM 1 3LHM %0078 BWVD g Woud
09 OWVD VAo

H N3 3L14M 09 dWVD

OWVD

3-12



TRANSLATION BUFFER DATA MATRIX BLOCK DIAGRAM

croons

HWEL

SN\
vd

e Isd
yaq0oagl (©1) 300W woud
Vdl 13S YWEL 919013000 *Jvu1 10ud 357v5 GWaL HND HHED
—— |
31049 185 LON DWEL NOID3LOMd OL e e XIMLYW
{o:€) 3003 Ss3yoav aL
103108d AWVD woud Hivd vivd WO
. (2080} VA
(z0'80) va sng| o | - 10002 0 538 awal
LWL H3 NWBL
HOLYW | 449 81 NWYD XNW a1 135 awsL
HOLY 0 489 81 NWVD Lo 30003913 Tum Irow
VAT as el (00°0Z) | o3y ¥3 LWEL [N 0HLNOD)| @l 91
al
5 b
160:L1) vd 18S 818s oTTISe S 0 o E%x Va_ FoM
(60°1 1) XNW VA 3WL ’ VL XNaL o sne
6ot 11 va waL| " [* 60T 1) viva | ue nwel
(601 1) V1va 0 du9 HWEL 021 8Y¢ | 43nox ({5002 ar sl
(20°80) vdi WWaL NIg IEECELTN
100°02)
alo3y awaL WL
(60°62) VAV tduS HWEL (6:62) VAVQ [d8D HWEL
ywel
'ETCREN Fh ™
vl >03H0
(60:62) VdIl WWBL - Alldvd Al
é A3 (177) BVd 19 HWEL| "y '
21907 sN8 A OL 0
wweL P4 303HO
S — ALIHvd
| 44N8 INW LWaL G0 A3 (172) 4vd 09 IWBL| ~ Jua)
448 HOLYW 19 DAL o]
Nig
le—
(60°1 1)
a
(60°62) NI Vv vdl TWEL (607111 || (60%62) viva 0 485 awal oo MO ez viva oaus awar |09
g;: XIHLYW
wial dwar viva v
WEL 05 | fe—r1
IWaL
[AXT) 1ua
8 (LE "67EL) XN VA dWaL (L€ "6EL) XWVA
Jwal SHLvd
. viva
{17621 vd sn@ feviez) \ Wou4
- CENEN
[T (zi'62) 44N8 (¥1:62) XN VA YWEL (71762) XWVA
Kh

V 44N8 SHAV LHIA QWBL
0738 XNW vd ¥WaL

T0HLNOD I8S IHL
ANV 21907
TOHINOD 81 0L

S4N 'SAVN (0'€) LOWN NWEL

(zviLy) SO sna




< 7 (0vZv) 19 318VSIO dAVD
o 2vcons TdM L dHO SWBL
O nwvo
< le—f Y ~Tovzvi 1D 3718vS10 JWVD | 4300030 STTEETSoReT AL aeal
= ommn_pml_\cmx L a0 aLoL ~ (0v:Zv) 05 318vSIia WY < °: WOHd
[P
o Nvaison N
v HVd GV 19 LWV ) am ANV
v
O AJIGOW /(0:€) 103L0Hd | dHO LWVD
o XIHLYW
| TAvA T 489 IWVO | | | 1noa uww
23] (G1°0E) SHQV | dHD LNVD o
- . le—
¢ SR T 95 G TS T HOLYE VW00 (077) Bvd | 48D LWVD
m 1WVD € HVd 038 AWVYD [SH3AI303Y € ALd I SN8 mﬂn
b= YTVEY (9Z:1€) @l D34 AWVYD (9z:1€) Qi sn8
m ANYD
(7] <
[72] XIHLYW W8LNO| —
L viva ) 33N8 (S1:0E) XNIW VA VWEL M3AING N
a1’} “70%) 1031084 AWVD ™
o oL
=) AWYD
< SHIAING
o 3308 (31:06) XNW VA HAVD (v1:0E) XWVA 430
o o
w _
w 10°1) Hvd 8L VD SHLVd
NIQ fa] viva
w - FOLVIA 0 485 8L i | |10LTH VWO (0:2) Hvd 0 d¥O SWVD NWYD Wou4
o (G170€) SHGY 0 dUS SWY3] | |1noq XIHLYW
QrIVA 0 485 SWYD uww
2 AI00W/(0°€) 103L0Bd 0 dBD ms_Mu|_ v
@] iELLE) XWVA
_” 0H31S193H 81 . ) m
QNV 01907 @ ALI¥Vd SWYO
< SN8A OL v n@oo%mﬂn& 7 dM 0 dH9 JWEL
=l
F18vSIa dAVD
(7] NAVD



CLOCK MODULE BLOCK DIAGRAM

vzios

TI._ ANIOd 1S31 4d INIVIN
H LINI 50HdN e+———]

H LINI SAS @——————— (1510 >19)
718 LINI SAS ¢——r

7V LINI SAS @] fe———H 07100 1v8
Hivd4 40 010V +—i [*—1 010V SN80

H (1) NI TIV4 d o] H3ONIN0IS b 1363y 15ND
T1v4 H3IMOd

fe— 11Vd HMd MOV

71 070V NdO #+———ri
70700 NdO e+

Y3ON3NO3S w4 ¥3MOd NI

NOILNBIILSIO %3070 Ndd

|
1 o fe— fe—— 1>100di8S
1 310 (v310) [+ (V310 [*—— HX10adigs
it 4 o1 fe—— 1 10di8s
iy ° la— fe—— H 13d18s
S3INAOW NdO OL ® | a0 SH300930 fe—o} HIAIFIIY fo— 7 43 )g5
STVNDIS %9019 ® | .y le—
-0an3sd °
193 - 0an3s. “a10)
P—
Su3AING
_ b
P—
[GRE]
sa31
HOLVDIONI

[ Hdligs _

=

H d34d01s AL

H 4X¥0S0
2070 188

_ S31ddNS HIMOd WOYS
—_—
010V 0120
1070V sd s veziLvezt
1070054 F « h h @ F k & 1 WWos
771v4 188 — (310) W (1) 8vN3 wwos|  (4319) ses 30VAYILNI
S13411V4 HIMOd HIZINOHONAS 1518 3905N0D
qavaaies
7 0330084 WOu4
H (1) ONASOHd iud
-— B (d310) 7044
-— T avaaaivd HION3ND3S HIONINDISOHDIW WOHS
NOILNBIVLSIO | +— RRLEE ] JN¥3M0d o TivaLe
30070 Nd0 OL | +— 3 2 2
I
1 X% HOLYT1119S0 TYNYILXI
S e H 080 1X3
z T
su3dwnr
1 %100dies
H 19ad18s (83790 (10 (N>12) (WX19)
1 %10d18S 0HINGD NOILOFT3S
W 104188 wana HOLVHINID 7 24X2050 anv
QdL18s H (1) %704 20N3N03s [ 370a3Lvo | 434S/d0LS/LEVLS [* 7 |3x7550 | NOILVHINIO
H(0) d1 H %1003LvD H 14XZ0SO | AONIND3W4
_ HdLlgs T

—

3-15



MICROSEQUENCER BLOCK DIAGRAM

vezoaL

sna al

snea SO

|

_

_r 934 dWrN J _ 934 ansn _
108IN0D
any si3s vosn
'SOM oL ssauaav Bixon e
Som %ovis 300030 NYYE
5on MO T18VNI M
HONvHE
93 Yvaua 9dn _ _ 93H YovLsn 1_
SXNW
HONvHaE
(z=8nsn) HONVHE LNIOd
NuNL3Y NoIsio3a
L]
e
HOLYW ivade e (LNIVIA 310SNOD)
L
Sne VAN
35INd ONAS HosN 370SN0D ¥O
EIE) ZL 04N 810 ¥O vdd vdd WOH4
s.a31
SLndNI C SNOILIANOD
¥IONINDISOHDIW 934 ASDdN 934 003N xuozN:nWm_m b ndd
— 3080 4080 L SNOIVA

H3ILSID3H L4IHS

1NdLNOTVI¥3IS
SNE A

0 TaNNVHD Sna A

90 HOLVdSIa 023

SNA 2dn

10

aosn

HOLV1

d0072dN 00:£0 2dN

—

(som) {s2d)
3JHOLS TOHINOD 3JHOLS T10HINOD
318VLIEM WOoHd

sne SJ

21907
3002030

NOILINHLSNI

3-16



FLOATING-POINT ACCELERATOR BLOCK DIAGRAM
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CONSOLE SUBSYSTEM CONFIGURATION
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CONSOLE INTERFACE BOARD BLOCK DIAGRAM
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ID BUS REGISTER BIT CONFIGURATIONS

ID#: 00 NAME: IBUF
Bit Fields Description
<31:00> Data in Instruction Buffer

Bytes <3:0>

Read Only
Located on M8223 (IDPL)

ID#: 01 NAME: TIME OF DAY
Bit Fields Description
<31:00> 32 bit counter

100 Hertz Rate

Read/Write
Located on M8224 (IRCN)

ID#: 03 NAME: SYSTEM ID
Bit Fields Description
<31:24> System Type

01=VAX-11/780

<23:16> ECO Level

<15:12> Manufacturing Plant

<11:00> System Serial Number
Read Only

Selected by jumpers on Backpanel
Read from M8236 CIBC,D,E

ID#: 04 NAME: RXCS
Bit Fields Description
<07> Done

Set by console software signifying
data available in RXDB

Read Only

<06> Interrupt Enable
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ID BUS REGISTER BIT CONFIGURATIONS

Allows Interrupt when Done Set
Read/Write

Located on M8236 (CIBE)

ID#: 05 NAME: RXDB
Bit Fields Description
<31:0> Data from Console Subsystem
Read Only

Located on M8236 (CIBC,D,E)

ID#: 06 NAME: TXCS
Bit Fields Description
<07> Ready

Set by console to indicate Ready to
receive data

Read Only
<06 > Interrupt Enable
Allow interrupt when Ready set

Read/Write
Located on M8236 (CIBE)

ID#: 07 NAME: TXDB
Bit Fields Description
<31:0> Data to console subsystem

Write Only
Located on M8236 (CIBC,D,E)

ID#: 08 NAME: DQ
Bit Fields Description
<31:00> Read: D Register
Write: Q Register
Read/Write
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ID BUS REGISTER BIT CONFIGURATIONS

Located on:

<7:00> M8228 (DCPC)
<15:08> M8227 (DDPC)
<31:16> M8226 (DEPL,M)

ID#: 09 NAME: NEXT INTERVAL COUNTER
Bit Fields Description
<31:00> Data loaded into interval counter

on overflow or XFER Bit in CLK CONTL REG

Write Only
<31:16> M8230 (CEHP)
<15:00> <8231 (ICLS)

ID#: OA NAME: INTERVAL CLOCK STATUS
Bit Fields Description
<15> Error

Over run second overflow before first
Serviced.

Read/Write 1 to Clear

<07> Interrupt Request

Set when counter overflows
Read/Write 1 to Clear

<06> Interrupt Enable

Enables interrupt on overflow
Read/Write

<05> Single CLK

Adviance counter on step

Write Only

<04> XFER

Forces next interval to counter
Write Only

<00 > RUN
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ID BUS REGISTER BIT CONFIGURATIONS

Allows counter to increment at 1 micro-second
rate

Read/Write

Located on M8231 (ICLS)

ID#: OB NAME: INTERVAL COUNTER
Bit Fields Description
<31:00> 32 Bit Up Counter

At 1 micro-second rate

Read Only
<31:16> M8230 (CEHP)
<15:00> M8231 (ICLS)

ID#: OC NAME: CPU ERROR STATUS (CES)
Bit Fields Description
<16> Nested Error

Used by Memory Management Microcode

Read Only
Located on M8230 (CEHP)

<15> Control Store Parity Error Summary
"OR" of Control Store Parity Error Bits

Read Only
Located on M8231 (ICLS)

<14:12> Control Store Parity Error Bits
<14>=Group 2

<13>=Group 1
<12>=Group 0

Read Only

Located on M8231 (ICLS)
<11> E ALU N
<10> E ALU 2
<09> ALU N
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ID BUS REGISTER BIT CONFIGURATIONS

<08> ALU Z
<07> ALU C31

Read/Write
Located on M8231 (ICLS)

<06:04> Arithmetic Trap Code
7=Decimal divide by 0
6=Decimal Overflow
5=Float Underflow
4=Float divide by 0
3=Float Overflow
2=Integer divide by 0
l=Integer Overflow
0=No Trap Pending

Read/Write
Located on M8231 (ICLS)

<03> Performance Monitor Enable
Loaded or Read by Microcode

Read/Write
Located on M8231 (ICLS)

<02:01> AST Level
Used to deliver AST SIR during RET

Read/Write
Located on M8231 (ICLS)

ID#: 0D NAME: VECTOR
Bit Fields Description
<25> Prior Vvalid

Indicates at least one bit was set in last
priority field

Read Only
Located on M8230 (CEHP)

<24:21> Priority

Priority encoded value of bits <31:16> of
bit mask last written into vector register.

Read Only
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ID BUS REGISTER BIT CONFIGURATIONS

<20:16>

<08:00>

Located on M8230 (CEHP)
Number Of Ones

Number of ones last written
into vector register

Read Only
Located on M8230 (CEHP)

Vector
Hardware Generated Vector

Read Only
Located on M8231 (ICLS)

ID#: OE
Bit Fields

<20:16>

<15:01>

NAME: SOFTWARE INTERRUPT REGISTER
Description
Interrupt Priority Level Pending

Level of highest interrupt active
at last interrupt strobe time

Read Only
Located on M8230 (ICLS)

Software Interrupt Register
Pending Software Interrupt Flags

Read/Write
Located on M8231 (ICLS)

ID#: OF
Bit Fields

<31>

<30>

NAME: PROCESSOR STATUS LONGWORD
Description

Compatibility Mode

CPU executing PDP-11 mode instructions

Read/Write
Located on M8230 (CEHP)

Trace Pending

At end of an instruction and if trace pending

equal a trace trap is initiated
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Read/Write
Located on M8230 (CEHP)

<27> First Part Done

Microcode sets this bit at defined points
within certain instructions, stating that_
instruction may be restarted from that point
if an interrupt of instruction occurs.

Read/Write
Located on M8230 (CEHP)

<26> Interrupt Stack
Indicates CP operating on interrupt stack

Read/Write
Located on M8230 (CEHP)

<25:24> Current Mode

Current operating mode of software
3=USER

2=SUPERVISOR

1=EXECUTIVE

0=KERNEL

Read/Write
Located on M8230 (CEHP)

<23:22> Previous Mode

Previous operating mode (before Change
Mode Inst.)

3=USER

2=SUPERVISOR

1=EXECUTIVE

0=KERNEL

Read/Write
Located on M8230 (CEHP)

<20:16> Interrupt Priority Level

Current Interrupt Priority Level of CPU

Read/Write

Located on M8230
<07> Enable decimal overflow exceptions
<06> Enablevfloating underflow exceptions
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<05>

<04>

<03>
<02>
<01>
<00>

Enable integer overflow exceptions

Read/Write
Located on M8231 (ICLS)

T bit
Results in setting Trace Pending
N bit
Z bit
V bit
C bit

Read/Write
Located on M8231 (ICLS)

ID#: 10
Bit Fields

<31>

<30:27>

NAME: TRANSLATION BUFFER DATA REGISTER
Description

Vvalid
Allows TB hits with VA<13:9>&31
used as index and address<30:14>
equals VA MUX<30:14>

Write Only
Located on M8220 (CAMV)

Protection Code
Define Protection of Address

Kernel Exec Super User
* * *

0000 *
0001 Unpredictable

0010 R/W * * *
0011 RO * * *
0100 R/W R/W R/W R/W
0101 R/W R/W * *
0110 R/W RO * *
0111 RO RO * *
1000 R/W R/W R/W *
1001 R/W R/W RO *
1010 R/W RO RO *
1011 RO RO RO *
1100 R/W R/W R/W RO
1101 R/W R/W RO RO
1110 R/W RO RO RO
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1111 RO RO RO RO
* No access

R/W Read/Write

RO Read

Write Only
Located on M8220 (CAMV)

<26> Modify
Notes a modified page

Write Only
Located on M8220 (CAMV)

<20:0> Page Frame Number

page numbers i.e., PA<29:09>

Write Only
Located on M8222 (TBME)

When translation occurs these bits become

ID#: 12 NAME: T BUFF REG 0
Bit Fields Description
<20:18> Force replace

Directs TB writes to defined groups
20=Write BOTH

19=Force Replace Group 1

18=Force Replace Group 0

Read/Write
Located on M8222 (TBME)

<17:16> Force Miss

Force TB Miss on defined group
17=Group 1
16=Group 0

Read/Write
Located on M8222 (TBME)

<15:08> Last Reference

Data on last Non-Nop memory reference
<15> Status of uFS Bit
<14> status of uADS Bit
<13:10> Status of uMCT Field
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<09> 1 means IB WCHK existed on an IB reference
<08> 1 means Ref delayed one cycle by IB Auto
reload

Read Only
Located on M8222 (TBME)

<07:06> TB Hit

Indicate which group was a TB hit
7=Group 1

6=Group 0

Read Only
Located on M8222 (TBME)

<04:01> Force TB Parity Error
Allows bad parity to be generated.
No errors
No errors
Group 0 Data Byte
" " "

0
1
" L
]
1

3
MO N O

No errors
No errors

METODIP ORIV WN O
HHHOOOKrRKHRFROO
>
Q
=0
=
o
[}

)
w
<
=
o

Read/Write
Located on M8222 (TBME)

<00> MME
Enable Memory Management

Read/Write
Located on M8222 (TBME)

ID#: 13 NAME: TBUFF REG 1
Bit Fields Description

<20:09> TB Parity Error Status
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20=1 Group 1 Data Byte 2
19=1 " 1 " "ol
18=1 " 1 " "0
17=1 " 0 " "2
16=1 " 0 " "1
15=1 " 0 " I
14=1 " 1 " "2
13=1 " 1 " "ol
12=1 " 1 " "0
11=1 " 0 " w9
10=1 " 0 " "1
9=1 " 0 " w0

Read/Any Write Clears
Located on M8222 (TBME)

<08> CP TB Parity Error
Indicate TB Utrap has been requested

Read/Any Write Clears
Located on M8222 (TBME)

<06> Last TB Write Pulse

Indicates which TB group was last written
0=Group 0

1=Group 1

Both - Unpredictable

Read Only
Located on M8222 (TBME)

<04> Bad IPA
Contents of IPA are not meaningful

Read Only
Located on M8222 (TBME)

<03:00> IPA Info

Status of last load from IPA

3=1 TB Miss on load

2=1 TB Parity error

1=1 Protection violation or miss

0=1 Automatic hardware initiated load

Read Only
Located on M8222 (TBME)

ID#: 16 NAME: ACCELERATOR MAINT.
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Bit Fields Description
<31> Write Trap Address
When set clocks trap address register
Write Only
Located on M8286 (FMHR)
<23:16> Trap Address
Use to form ROM address on
ACC trap
Read/Write
Located on M8286 (FMHR)
<15> Write Micro Match
Setting clocks micro match register from
bits<8:0> of this register
Write Only
Located on M8287 (FMLP)
<14> Micro Match
Indicates a micro match has occured
Read Only
Located on M8287 (FMLP)
<08:00> Micro Break/Current Address
Writes micro break register
Reads current micro program counter
Read/Write
Located on M8287 (FMLP)
ID#: 17 NAME: ACCELERATOR CONTROL STATUS
Bit Fields Description
<31> Error
Read/Any Write to this reg will clear
Located on M8286 (FMHR)
<27> Reserved Operand

Minus zero error
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Read Only
Located on M8286 (FMHR)

<15> Accelerator Enable

l1=Enable Accelerator

0=Disable Accelerator

Read/Write

Located on M8287 (FMLP)
<03:00> Accelerator type

01=FPA

Read Only

Located on M8287 (FMLP)

ID#: 18 NAME: SILO
Bit Fields Description
16 location SILO used to store SBI activity

<31> After Fault

First entry after fault cleared

Read Only

Located on M8219 (SBHJ)
<30> SBI Interlock

Read Only

Located on M8219 (SBHJ)
<29:25> SBI ID<4:0>

Read Only

Located on M8219 (SBHJ)
<24:22> SBI TAG<2:0>

Read Only

Located on M8219 (SBHJ)
<21:18> SBI MASK<3:0> or SBI<B31:B28>

Silo written with SBIKB31:B28> when SBI TAG
equals command address. Otherwise SBI <M3:MO0>

are written

Read Only
Located on M8219 (SBHJ)
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<17:16> SBI CNF<1:0>
Read Only
Located on M8222 (SBHJ)
<15:00> SBI TR<15:00>
Read Only
Located on M8237 (TRSF)
ID#: 19 NAME: SBI ERROR REGISTER
Bit Fields Description

<15>

<14>

<13>

<12:10>

<8>

RDS Interrupt Enable

CRD

RDS

Enable interrupt for RDS errors

Read/Write
Located on M8218 (SBLH)

Received corrected read data from memory

Read/Write 1 to clear
Located on M8218 (SBLH)

Received read data substitute from memory

Read/Wrtie 1 to clear
Located on M8218 (SBLH)

CP Timeout Status

12=1 Timeout for CP requested cycle
110
No device response
Device busy
Waiting for read data
Impossible code

O o~
OO

12 - Read/Write 1 to clear

Also clears bits<11:10>, 08, 02
<11:10> Read Only

Located on M8218 (SBLH)

CP SBI Error Confirmation
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<07>

<06:04>

<03>

<02>

<01>

Set when CP requested cycle receives error
confirmation to command address transfer

Read Only
Write 1 to bit 12 to clear
Located on M8218 (SBLH)
IB RDS
Read Data Substitute for IB Data

Read/Write 1 to clear
Located on M8218 (SBLF)

IB Timeout Status

06=1 Timeout for IB requested cycle

05 04

0 0 No device response

0 1 Device busy

1 0 Waiting for read data
1 1 Impossible code

6 - Read/Write 1 to clear
Also clears bits<5:3>
05:04 - Read Only

Located on M8218 (SBLE)

IB SBI Error Confirmation

Set when IB requested cycle receives error
confirmation

Read Only

Write 1 to bit 6 to clear
Located on M8218 (SBLF)
Multiple CP Error

Set with pending CP timeout or CP SBI Error
confirmation not serviced

Read Only
Write 1 to bit 12 to clear
Located on M8218 (SBLF)

SBI Not Busy

Read Only
Located on M8218 (SBLF)
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ID#: 1A

Bit Fields

<31:30>

<29>

<27:00>

NAME: TIMEOUT ADDRESS
Description

Latches Physical Address on SBI Timeout; will
not latch for IB Data Timeouts

Read Only
Latched until CP Timeout
Error bit (SBI ERR REG bit 12)=1

Mode

o

Kernel
Executive
Supervisor
User

HHEOOW
HOHOW

Located on M8219 (SBHJ)
Protection Check

Equal 0 for references not subject to
hardware protection check

Located on M8219 (SBHJ)
Physical Address
<27:00>=PA<29:02>

Located on <27:16> (SBHH,J)
<16:00> (SBLF,H)

ID#: 1B
Bit Fields

<31>

<29>

<27>

NAME: SBI FAULT STATUS REGISTER
Description

Parity Fault
SBI Parity Fault

Read Only
Located on M8219 (SBHJ)

Unexpected Read Data Fault

Read Only
Located on M8219 (SBHJ)

Multiple Transmitter Fault

Read Only
Located on M8219 (SBHJ)
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<26> Transmitter During Fault

Read Only
Located on M8219 (SBHJ)

<25> Error First Pass

Set by microcode first time through fault
handling code; used to note double errors

Read/Write
Located on M8219 (SBHJ)

<24> Spare

Read/Write
Located on M8219 (SBHJ)

<19> Fault Latch
Set from SBI fault

Read/Write 1 to clear
Located on M8219 (SBHH)

<18> Fault Interrupt Enable
Interrupt on SBI fault enable

Read/Write
Located on M8219 (SBHH)

<17> SBI Fault Signal

Read Only
Located on M8219 (SBHH)

<16> Fault Silo Lock
Indicates SBI Silo locked from SBI fault
Read Only/

Write 1 to bit 19 to clear
Located on M8219 (SBHH)

ID#: 1C NAME: SILO COMPARATOR
Bit Fields Description

Allows lock of silo on predetermined data other
than fault
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<31>

<30>

<29>

<28:27>

<26:23>

<22:20>

<19:16>

Comp

A,

B.

Silo

Lock

Silo Lock

Lock Unconditional (See bit 29)
Locks when count (bits 19:16)=F

Conditional lock

Lock when certain conditions exist.
Comparator looks at SBI. When match, compare
signal is generated which allows counter to
increment.

When counter =F, silo will lock

Unlock by writing number =F into counter

Read Only

Clear by writing number not equal F to
counter

Located on M8219 (SBHJ)

Lock Interrupt Enable

Read/Write
Located on M8219 (SBHJ)

Unconditional
Enables Silo lock when counter =F

Read/Write
Located on M8219 (SBHJ)

Conditional Lock Codes

28 27
0 0 No compare

0 1 1ID, only

10 ID, Tag

1 1 ID Tag, Command Function or Mask

Read/Write
Located on M8219 (SBHJ)

Compare Command or Mask<3:0>

Read/Write

Located on M8219 (SBHJ) (SBHH)

; Compare Tag<2:0>

Read/Write
Located on M8219 (SBHH)

Count Field<3:0>
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When =F allows silo lock

Read/Write
Located on M8219 (SBHH)
ID#: 1D NAME: MAINTENANCE REGISTER
Bit Fields Description
<31> Force PO Reversal on SBI
Read/Write
Located on M8219 (SBHJ)
<30> Force Write Sequence Fault
Read/Write

Located on M8219 (SBHJ)

<29> Force Unexpected Read Data Fault

Causes transmit of SBI TAG=0, Maintenance
ID, Undefined Data, good parity for
unexpected read data in a selected nexus

Read/Write
Located on M8219 (SBHJ)

<27:23> Maintenance ID<4:0>
Used to force unexpected read data faults

Read/Write
Located on M8219 (SBHJ) (SBHH)

<22> Force SBI Invalidate

Forces writes done by CPU on SBI to
become cache invalidates

Read/Write
Located on M8219 (SBHH)

<21> Enable SBI Invalidate

Allows SBI writes to invalidate cache
Must be =1 for normal operation

Read/Write
Located on M8219 (SBHH)

<20:17> Reverse Cache Parity
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<16:15>

<14:13>

<12>

<11>

Reverse Parity

20 19 18 17
0 0 0 0 No P
0 0 0 1 Group 1
0 0 1 0 Group 1
0 0 1 1 Group 1
0 1 0 0 Group 0
0 1 0 1 Group 0
0 1 1 0 Group 0
0 1 1 1 Unused
1 0 0 0 Group 1
1 0 0 1 Group 1
1 0 1 0 Group 1
1 0 1 1 Group 1
1 1 0 0 Group 0
1 1 0 1 Group 0
1 1 1 0 Group 0
1 1 1 1 Group 0
Read/Write
Located on M8219 (SBHH)
Force Cache Miss
16 15
0 0 No miss forced

0 1 Force miss Group 1
1 0 Force miss Group 0
11

Byte
Byte
Byte
Byte
Byte
Byte

Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte

Force miss Groups 0,1

Read/Write

Located on <16> M8219 (SBHH)

<15> M8218

Cache Replacement

14 13
0 0 Random

0 1 Group 1 always
1 0 Group 0 always
1

1 Undefined

Read/Write
Located on M8218

Disable SBI

(SBLH)

(SBLH)

QwW>»nwy

OHNWOKHNW

Address
Address
Address
Address
Address
Address

Data
Data
Data
Data
Data
Data
Data
Data

When set, no SBI cycles will be started

Read/Write
Located on M8218

(SBLH)

Force Pl Reversal on SBI

Read/Write
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Located on M8218 (SBLH)

<10:09> Cache Match
10=1 Group 1 Cache match
09=1 Group 0 Cache match
Read Only
Located on M8218 (SBLH)

<08> Force Timeout
Forces read timeouts
Read/Write
Located on M8218 (SBLH)

ID#: 1lE NAME: CACHE PARITY ERROR REGISTER
Bit Fields Description

<15> Any Error
Set when cache parity error on CP or IB read
operations
Read/Write 1 clears entire register
Located on M8218 (SBLH)

<14> CP Error
When bits 15 and 14 are set, CP reference
caused error
When bit 15 is set and bit 14 is clear, the
IB reference caused error
Read Only
Located on M8218 (SBLH)

<13:06> Data Parity O0.K.

If Set Parity O0.K., bit 15 must be set for
meaningful info.

13 Parity OK CDM Group 1 Byte 0
12 w " " " 1 wo
11 " " " " 1 w5
10 " " n " 1 w o3
9 " u " " 0 w o
8 " " " " 0 w o]
7 " " " " 0 w 5
6 " " " " 0 w3
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Read Only
Located on M8218 <13:8> (SBLH)
<7:6> (SBLF)

<05:00> Address Parity O.K.

If Set Parity 0.K., bit 15 must be set for
meaningful info.

5 Parity OK CAM Group O Byte 0
4 " " " " 0 "
3 " ] " 0 w9
2 " " " " 1 "9
1 " " " " 1 LY
0 " " " " 1 w9
Read Only
Located on 'M8218 (SBLF)

ID#: 20 NAME: USTACK

Bit Fields Description

<15:00> Reading pops top address from micro stack

Writing pushes address on micro stack
<15:00> = Control Store Address<15:00>

Read/Write
Located on M8235 (USCD)

ID#: 21 NAME: UBREAK
Bit Fields Description
<12:00> Data used to compare micro PC for scope sync

or stopping system clock when SOMM set

Read/Write
Located on M8235 (USCD)

ID#: 22 NAME: WCS ADDRESS
Bit Fields Description
<15> Invert Parity

When set inverts WCS parity

Read/Write
Located on M8235 (USCD)
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<14:13> Modulo 3 Counter
Counter used to point to which 32 bit
quantity of WCS is to be written
Read/Write
Located on M8235 (USCD)
<12:00> Control Store Address
Use to Address WCS for writing
Read/Write
Located on M8235 (USCD)
ID#: 23 NAME: WCS DATA
Bit Fields Description
<31:00> Data
Used to write data into WCS
<07:00> Number of WCS Boards present

0=1 0-1K Present

1= 1-2K "
2= 2-3K "
3= 3-4K "
4= 4-5K "
5= 5-6K "
6= 6-7K "
7= 7-8K "

<31:8>Write Only
<7:0>Read/Write
Located on M8233 (WCSB)
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ID#
24
26

28
29
2A
2B
2C
2D
2E
2F
30
31
32
33
34
35
36
37
38
39

3B
3C

3E

NAME

POBR
P1BR
SBR

KSPp
ESP
SSP
usp
Isp
FPDA
D.SY
Q.8Y

Tl
T2
T3
T4
T5
T6
T7
T8
T9
PCBB
SCBB
POLR
P1LR
SLR
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<31:24> M8230 CEHN
<23:16> M8230 CEHM
<15:08> M8231 ICLR
<07:00> M8231 ICLP

ID Registers 24 then 2F
Are stored in A temps
on CEHK, ICLL

30 thru 3E
Are stored in B temps
on CEHK, ICLL

All registers
Read/Write



Q BUS SIGNAL DESCRIPTION

1/0 Transfer Control Signals

Name Description

BSYNC L Synchronize - The bus master (LSI-11 processor) asserts BSYNC L to in-
dicate that it has placed an address on BDAL <15:00> L. The transfer is in
progress until BSYNC L is negated.

BDIN L Data Input - The LSI-11 asserts BDIN L for two types of operations:

1.  When it is asserted during BSYNC L time, BDIN L
specifies an input transfer with respect to the proces-
sor. It requires BRPLY L as a response. The proces-
sor asserts BDIN L when it is ready to accept data
from the slave device.

2. When the processor asserts BDIN L without BSYNC
L, it is requesting an interrupt vector from an inter-
rupting device.

BDOUT L Data Output - When the LSI-11 processor asserts BDOUT L, valid data is
on the bus for an output transfer from the processor to an I/O slave device.
The slave device deskews BDOUT L (pauses) before latching the data. The
slave device responding to the BDOUT L signal must assert BRPLY L to
complete the transfer.
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Q BUS SIGNAL DESCRIPTION

I/0 Transfer Control Signals

Name

Description

BWTBT L

BRPLY L

Write/Byte — The LSI-11 processor uses BWTBT L to control bus cycles in
two ways:

1. The processor asserts BWTBT L on the leading edge
of BSYNC L to indicate that an output sequence
(DATO or DATOB) is to follow.

2. The processor asserts BWTBT L together with
BDOUT L, on a DATOB cycle, for byte addressing.

Reply - A slave device asserts BRPLY L in response to BDIN L and
BDOUT L on data transfers and in response to BIAKO L during interrupt
transfers. BRPLY indicates that the slave has asserted input data on the bus,
accepted output data from the bus, or asserted an interrupt vector on the
bus.

Interrupt Control Signals

BIRQ L

BIAKO L
and BIAKI L

Interrupt Request — A device asserts this signal when its interrupt enable and
interrupt request flip-flops are set. BIRQ L informs the processor that a
device has data to send to the processor (input) or that the device is ready to
accept output data from the processor. If the processor’s PS word bit 7 is 0,
the processor responds by acknowledging the request, asserting BDIN L and
BIAKO L.

Interrupt Acknowledge Output and Interrupt Acknowledge Input - The pro-
cessor asserts this signal in response to an interrupt request (BIRQ L). The
processor asserts BIAKO L which is routed via the Q bus to the BIAKI L pin
of the first device on the bus. If this device is requesting an interrupt (assert-
ing BIRQ L), it will block the passing of BIAKO L to the next device and
then place the interrupt vector on the bus. At the same time the device will
negate BIRQ L and assert BRPLY L. If the device is not asserting BIRQ L, it
passes BIAKI L to the next device via its own BIAKO L pin and the BIAKI
L pin of the lower priority device.

Address and Data Signals

BDAL <15:00> L

BBS7 L

These 16 lines form the data/address path. Address information is first
placed on the bus by the bus master (processor). The processor then either
receives input data from or transmits output data to the addressed slave
device or memory location over the same 16 bus lines.

Bank 7 Select - The bus master asserts BBS7 L when an address in the upper
4K bank (address in the 28K-32K range) is placed on the bus. BSYNC L is
then asserted, and BBS7 L remains active for the duration of the addressing
portion of the bus cycle.

3-51



Q BUS SIGNAL DESCRIPTION

Initialization, Power Fail Signals

Name

Description

BPOK H

BDCOK H

BINIT L

Power OK - The power supply asserts this signal when primary power is
normal. If BPOK H is negated during processor operation, the processor
initiates a power fail trap sequence.

DC Power OK - The power supply asserts this signal when there is sufficient
dc voltage available to sustain reliable system operation.

Initialize - The processor asserts BINIT L to initialize or clear all devices
connected to the Q bus. The signal is generated in response to a power up
condition (the negated condition of BDCOK H).

Halt and Refresh Signals

BHALT L

BREF L

Processor Halt - When BHALT L is asserted, the processor responds by
halting normal program execution. External interrupts are ignored, but
memory refresh interrupts are enabled if W4 on the processor module is
removed. When the processor is in the halt state, it executes the ODT micro-
code, invoking console device (terminal) operation.

Memory Refresh - This signal can be asserted by a processor microcode-
generated refresh interrupt sequence (when enabled) or by an external device.
BREF L forces all dynamic MOS memory units to be activated for each
BSYNC L/BDIN L bus transaction.
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CIB Q BUS REGISTERS (LOWER)

ID BUS QBUS
ADDRESS ADDRESS

163\ 15 0
173 000 ROM 0 I ROM 0 DATA <15:0> —l R/O
(163 8 0
173 ) 002ROM1 | ROM 1 DATA <15:0> J R/O
163 1L 0
173 044 SPARE i SPARE |T|ME
(163) L 0
173 DATA LO I ID DATA <15:0> I R/O
15 0
(163 010 1D
173 DATA HI [ 1D DATA <31:16> |R/0
163 i 0
173 OIZSPAREI SPARE jTIME out
163 15 8 7 6 [
(04) ( ) RX
173 ) 014 RX DONE |0 0 pnel © of RW
8 7.6 o
06 163) 016TX (&
(08 (173 READY Io ) 1R-)I:(>Y 0 I'R/w

*START ADRS DETERMINED BY
JUMPER W1 ON M8236. SEE PAGE
CIBB OF M8236 PRINTS FOR
JUMPER DEFINITION’
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ClB Q BUS REGISTERS (UPPER)

IDBUS  QBUS
ADDRESS ~ ADDRESS
15 00
(08) 163 ) 02070 TO ID <15:0> RIW
173 ) 1D LO
15 00
02270
(05) Ggg) 1o HI I TO ID <31:16> JR/W
15 00
FM
(05) G?g) ?54,_0 [ FM ID <15:0> IR/O
15 00
(o7 }‘752 ?SSHTM r FM ID <31:16> IR/O
15 14 8 7 6 5 00
163 RCV D ADDRS <5:0> -
(o7 <173 030IDC/S[ | | i | l l ID ADDRS <5:0> ln/w
o] ) o]
CYCLE MAINT
RCV D
WRITE WRITE
aBus
ADDRESS
15 14 13 12 11 10 09 08 07 O 05 04 03 02 01 QO
163
W wewen [ DT DA T T T T T T T T 1] Jom
CPU  MAINT | STAR | somm | FREQ | sTs | PRO-
RESET  RET INTR <1> CEED
ENAB | pisaB
HLT UPC12 ROM  CLK  FREQ SBC
REQ NOP  STPD  <0->
15 14 13 12 11 10 09 08 07 08 05 04 03 02 O 00
163
GBENZZZERZERERENZZEENL
FLPY RUN RDY RE Lock
ON IE MOTE
BOOT ~ CNSL  HALT  DNE AUTO
CMND  STATE IE RST
15 08 07 06 05 04 03 02 01 00
163
() osvavs [ voussenomesre [ [ [ [ [ [ [ | Jow
cPT cPT v v
1 3 SLFTST | CLK
cPT cPT 0 v
0 2 LOAD
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SBI CONFIGURATION

TRANSMIT/
RECEIVE
NEXUS

ARBITRATION

TR <15:00>

INFORMATION TRANSFER

P <1:0> (PARITY)

TAG <2:0> (TAG)

ID <4:0> (IDENTIFIER)

M <3:0> (MASK)

B <31:00> (INFORMATION)

SSSoU U

RESPONSE
FAULT

CNF <1:0> (CONFIRMATION)

PO NN AN OND AN N

CONTROL
UNJAM

)

FAIL

DEAD

INTLK (INTERLOCK)

CLOCK (6 LINES)

INTERRUPT REQUEST

REQ <7:4> (REQUEST)

=
<

ALERT

MP1-2

SPARE (2 LINES)

—
A
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RECEIVE
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SBI PARITY FIELD CONFIGURATION

|
P1] PO -~
PARITY TAG ENTI MASK
l FIELD FIELD rER F|ELJ FIELD I I INFORMATION FIELD J
P <1:0> TAG <2:0> ID <4:0> M <3:0> B <31:00>

—_—
COMMAND FORMAT

FUNCTION ADDRESS
FIELD FIELD

\ - —
~
F <3:0> A <27:00>

TK-0166
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SBI FIELD DESCRIPTION

Field

Description

Arbitration Group

Arbitration Field
[TR (15:00)]

Establishes a fixed priority among nexus for access to
and control of the information transfer path.

Information Transfer
Group

Information Field
[B (31:00)]

Mask Field
[M (3:00)D]

Identifier Field
[ID (4:0)]

Tag Field
[TAG (2:0)] .
Function Field
[F (3:0)]

Parity Field
[P (1:0)]

Bidirectional lines that transfer data, com-
mand/address, and interrupt information between
nexus.

Primary function: encoded to indicate a particular byte
within the 32-bit information field [B (31:00)].

Secondary function: in conjunction with the tag field,
indicates a particular type of read data.

Identifies the logical source or destination of informa-
tion contained in B (31:00).

Defines the transmit or receive information types and
the interpretation of the content of the ID and informa-
tion fields.

Specifies the command code, in conjunction with the tag
field. This field is part of the 32-bit information field.

Provides even parity for all information transfer path
fields.

Response Group

Confirmation Field
[CNF (1:0)]

Fault Field
(FAULT)

Encoded by a receiving nexus to specify one of four re-
sponse types and indicate its capability to respond to the
transmitter’s request.

A cumulative error line to the CPU that indicates one of
several errors stored in the transmitting nexus fault reg-
ister, and the associated SBI cycle in which the error
occurred.

3-57



SBI FIELD DESCRIPTION

Field

Description

Interrupt Request
Group

Request Field
[REQ (7:0)]

Alert Field
(ALERT)

Allows a nexus to request an interrupt to service a con-
dition requiring CPU intervention. Each request line
represents a level of nexus request priority.

A cumulative status line that allows those nexus not
equipped with an interrupt mechanism to indicate a
change in power or operating conditions.

Control Group

Clock Field
(CLOCK)

Fail Field
(FAIL)

Dead Field
(DEAD)

Unjam Field
(UNJAM)

Interlock Field
(INTLK)

Six control lines that provide the clock signals necessary
to synchronize SBI activity.

A single line from the restart nexus to provide a restart
signal to the CPU to initiate a system restart operation.

A single line to the CPU to indicate an impending clock
circuit or SBI terminating network power failure.

A single line from the CPU to attached nexus that in-
itiates a restore operation.

A single line that provides coordination among nexus
responding to certain read/write commands to ensure
exclusive access to shared data structures.
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SBI 1/0 REGISTER ADDRESSING

008L008 00037002 ST
0002008 00001002 vl

0089008 000¥T002 €1

0009008 00081002 zT

0085008 00091002 1T

0005008 00071002 01

008v008 00021002 6

000%008 00007002 8

008€008 00030002 L

000€008 00000002 9

0082008 000¥0002 S

0002008 00080002 2

0081008 00090002 €

0007008 00070002 z

0080008 00020002 1

0000008 00000002 0

(XaH) (xaH) (0T dsve)

ssayaav ssauaay 1249

188 TYDISAHA
_mmmmnn< WILSIOFY $41 _\b 0 0 0 0 0 0 0 0 0 0 0 _H_ _

00 TO 2O €0 PO SO 90 LO 80 60 OT TT 2T €T ¥T ST 9T LT 8T 6T 0T TZ 2T €T ¥T ST 9T LT 8Z 6C

00 TO 20 €0 ¥O SO 90 LO 80 60 OT TT 2T €T pT ST 9T LT 8T 61 0T TZ ZTT €T ¥T ST 9T LT BT 6T 0Ff 1t

SS3¥aav 188
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SBI INFORMATION TRANSFER FORMATS

READ DATA FORMAT
TAG

[PI_POIO o Ol |o 00 ol DATA BITS
CORRECTED READ DATA FORMAT
TAG MASK

|P,Polo [ oJ D Iu 00 1]

READ DATA SUBSTITUTE FORMAT

TAG MASK
|P1P;[OODI D |0071UI

INTERRUPT SUMMARY RESPONSE FORMAT
TAG MASK

IP|P0IOOOI |0000, IOI

=~ J L4 LJ

COMMAND ADDRESS FORMAT FOR READ MASKED
MASK FUNCTION

Imolo 1 || cens Io 00 1| ADDRESS BITS J
COMMAND ADDRESS FORMAT FOR WRITE MASKED
TAG MASK FUNCTION
|P1P40| 1| 1D ]’ .. ‘|00 ‘Ol ADDRESS BITS J
COMMAND ADDRESS FORMAT FOR INTERLOCK READ MASKED
TAG MASK _FUNCTION
|P|P0|0 1 1] ] . -JP 10 ol ADDRESS BITS ]

COMMAND ADDRESS FORMAT FOR INTERLOCK WRITE MASKED
TAG MASK FUNCTION

|"1Po|0| 'I 1D | .. -Io 11 11 ADDRESS BITS 4'
COMMAND ADDRESS FORMAT FOR EXTENDED READ
TAG MASK__FUNCTION
|P1F0|0 1 II 1D l— - —l' 00 DJ ADDRESS BITS J

COMMAND ADDRESS FORMAT FOR EXTENDED WRITE MASKED

TAG MASK _FUNCTION
|P1P0|0 1 1] D l- .. -I1 01 |l ADDRESS BITS J
WRITE DATA FORMAT
TAG MASK
IP1P0|! 0 1| 1D I- .. l BYTE3 | BYTE2 BYTE 1 I BYTEO J
INTERRUPT SUMMARY READ FORMAT
TAG MASK
Iﬁp°l”°l D lnoooloooooooouooooooouoooooool|]||00£]
[e——
REG <7:4>
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SBI FAULTS

313029282726 25242322212019 18 1716 1514 13 121110 09080706 05040302 0100

NEXUS TYPE CODE

LI

PAR [URD|MXT|  PWR[OVR
FLT [FLT|FLT|  DWN|TMmP

wsQ I1sQ XMT PWR
FLT FLT FLT up

31
30
29
28
27
26

23
22
21

PARITY FAULT

WRITE SEQUENCE FAULT
UNEXPECTED READ DATA FAULT
INTERLOCK SEQUENCE FAULT
MULTIPLE TRANSMITTER FAULT
TRANSMITTER CURING CYCLE THAT
CAUSED FAULT

POWER DOWN

POWER UP

OVER TEMPERATURE
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00100000
00100001
00100010
00100011
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SBI SIGNALS, BACKPLANE PINS

T T1IVd IdS snd ZA

AS + AS + A S+ AS + AS + AS + A

STYL Ids sng 1 vAI I9S sng 71 Ted I€9S sng 71 6Td I9S sSnd T 179 IdS snd an

PTYL IdS snd 1 L71Invd I€S snd 7T €dI 1dS sSnd 71 0¢€d I€S snd 71 8T1d I€9S sn€ T 0Td Id€S sng n

€TH¥L I9s sng 71 TJAND I€s snd 71 ZdIl 1I4dS snd 71 629 IdS sSnd 1 LTd IdS sSnd 71 609 I€S snd L

anNo anNos aNo ano aNo ano 1L

ZTYL IdS snd 71 04ND I€S sSnd T TAI IdS snd 71 8zd I€s sng 7T 91d I4S snd 1 809 IdS sSng 4]
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™
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A S - [

11
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A S - ™

L0Y¥L Id9S snd H ¥710dd 1ds snd T 3d¥vds IdS snd 7 6149 I€dS sSnd 4

904l d€s snd 1 ¥1d0d I€S sng 0 JYvds Ids sng 1 ¥1d IdS snd ir

S0YlL I€S sng H ¥710d4 IdS snd 71 Td I€s snd 71 €14 I€S sn€ CH

aNo aNd aNd aNd ando anNo TH

y04¥l Ids sn€ 7T 4L IdS sn€ T 04 I€dS sn€ 7T 219 1d9s snd cd

H 41 IdS sng 14

ca

£0Y¥l IdS snd 1 €0€ Id€S sSng Ta

A TT+ 7,03y 198 snd T €W IdS sSng 71 €2d I€9S sng ca
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MEMORY BLOCK DIAGRAM, PART 1
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MEMORY BLOCK DIAGRAM, PART 2
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MEMORY 1/0 DATA LOGIC

D

BUS FL INF (31:00)

§ MCNB MUX EN 1 L
2 MCNB MUX EN 2 L
5] MCNB MUX EN 3 L
=
<
H BUS FL INF CNFG  fcNFG REG A
g REG
4 A
2 ’—.
=
z r
v CNZG CNFG REG B MCNB MUX SEL 2 L
RE
A MCNB MUX SEL 1 L
|
1/0 DATA MUX
STB | S1 | SO | OUTPUT
L L | L | ReGaA
CNFG L L | H | Regs
CNFG REG C
REG L H | L | ReGc
STATUS c L H | H | romBooT
SIGNALS H x I x |-
FROM MCNE MEM ADR (9:0) __[BOOTSTRAP|MCNL ROM DAT (31:00)
ADDRESS ROM
REGISTER
ENB

MCNA ROM EN L—?
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MEMORY CONFIGURATION REGISTER A
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MEMORY CONFIGURATION REGISTER B
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MEMORY CONFIGURATION REGISTER C
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UBA ADDRESS SPACE AND C/A FORMAT

SBI C/A Format for UBA Register Access

3 0
MASK FUNC REGISTER OFFSET
<3:0> <3:0> ‘ | l ‘ I NUMBEH | (SBI ADDRESS)

TK-0320"
Base Addresses
Base Base
TR Address SBI TR Address SBI
Num (Physical Address Num (Physical Address
Base 10 hex) (hex) Base 10 hex) (hex)
8 20010000 8004000
1 20002000 8000800 9 20012000 8004800
2 20004000 8001000 10 20014000 8005000
3 20006000 8001800 11 20016000 8005800
4 20008000 8002000 12 20018000 8006000
5 2000A000 8002800 13 2001A000 8006800
6 2000C000 8003000 14 2001C000 8007000
7 2000E000 8003800 15 2001E000 8007800
Register Offsets
Byte Byte
Address SBI Address SBI
UBA (Physical Address UBA (Physical Address
Reg hex) (hex) Reg hex) (hex)
CNFGR | 000 000
UBACR | 004 001 . . .
UBASR | 008 002 DPR 14 | 078 01E
DCR 00C 003 DPR 15 07C (U33
FMER 010 004 Reserved | 080 020
FUBAR | 014 005 . .
FMER 018 006 . . .
FUBAR | 01C 007 Reserved | 7EC 1IFF
BRSVR 0 | 020 008 MR O 800 200
BRSVR 1 | 024 009 MR | 804 201
BRSVR 2 | 028 00A . . .
BRSVR 3 | 02C 00B . . .
BRRVR 4 | 030 00C MR 494 EB8 3EE
BRRVR 5 | 034 00D MR 495 EBC 3EF
BRRVR 6 | 038 00E Reserved | ECO 3F0
BRRVR 7| 03C 00F . . .
DPR O 040 010 Reserved | EFC 3FF
DPR 1 044 0t1
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S$BI TO UNIBUS CONTROL ADDRESS TRANSLATION

SBI COMMAND ADDRESS FORMAT

_

3 031 28272625242322212019181716 15 0
MASK | FUNC
<3.0> [ <3:05 |1 0 ololo]olololol1|bla| LONG WORD ADDRESS —I
—_—— UBA UNIBUS T ~ )
ADDRESS DECODE .
UBA NUMBER b a
UBAO — _ 0 0
UBA1 ___0 1
UNIBUS uaaz — 1.0
CONTROL UBAS — 11
AND
BYTE ADDRESS
ENCODER
UNIBUS
CONTROL ADDRESS
10 17 210
D:I I UNIBUS ADDRESS BITS <17:02> , ﬂ
C <1:0> .
UA <17:00>

TK-0049
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UNIBUS TO SBI ADDRESS TRANSLATION

UNIBUS CONTROL ADDRESS

17 98 21 0
[01 I coJ r MAP REG NUMBER BYTE WITHIN PAGE
— \ ~— — - v— N~
MAP
REG
NUMBER
UNIBUS TO SBI ‘1’
ADDRESS 2
TRANSLATION 3
MAP 4
5
6
—SBI PAGE ADDRESS— -
(PAGE FRAME NUMBER) .
(21 BITS) 494
I 495
FUNC
MASK SBI COMMAND ADDRESS
ENCODE
3 g0131 27 76 0
MASK| FUNC I SBI PAGE ADDRESS (PFN) LONG WORD ADDJ
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SIMPLIFIED FLOW OF MAJOR CONTROL FUNCTIONS

WITHIN THE UBA

socoHL

S103713S H1Vd

V.iVQ ONY dYWN
TOHLNOD
g1sna
TJOHLINOD
avsng

(ann)
31v.1S 438

31V1S H3LSID3Y dVIN.

(80n)
21901
NOILN3LLY VWG

H3ONINDISOHIIW

01907 4300030

HY3ON3INDISOUIIW

{8on)

(8on)

NOILONHLSNI

30V4HILNI
snaINn

301A3a sn8INn
V WOHd
H3IJSNYHLYWG

I

(e

¥31s193yY 21901
¥ do (8on) NOILVY1IgeY
21907
LINSNVEL
185
21907
INOILYWHIINOD
3A13034
(aAJH aBa) (isn)
¥3ONINDISOHDIN V1va av3s 1o3uia 300030
NOILONN [#— VLV V3 3A13034
(aAOH at3d) 1anoy auda |- O
NOILNILLY ¥1VQ 0v3Y HO1343ud
HO1343Hd
(isn) avay
01907 QV3Y fe-AHYWANS LdNBYILNI
AHVWANS LdNHYILNI
21901
Ao nnvy
01907 e . S0) HA¥YE avay-]
NOILNILLY 8n LdNYYILNI
21907
O.ivasnaiNn (SS3O0Hd NI SNBINN 3114M- [NOILVYAHIINOD
snaINn) LIWSNVHL
1Lva sniNn din SNBINN Qv3H
YvaNd ‘YIN4 ‘HI 'Hda 21907
(80N} 01907 ‘HASHS '¥S ‘WO av3yq [ 3AIOIY
_ NOLINILLY 85 UW'HdQ'HASHE 3LIHM- 18s
400 '¥94ND avIy—|
HO 'US
"40Q "H9IND — |
ILium 30V4HILNI
188
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‘UBA REGISTERS

UBA CONFIGURATION REGISTER, BIT CONFIGURATION

313029282726 2322 181716 76543210

UNIBUS ADAPTOR CODE

UNIBUS INIT COMPLETE
UNIBUS POWER DOWN
UNIBUS INIT ASSERTED
ADAPTOR POWER UP
ADAPTOR POWER DOWN
TRANSMIT FAULT
MULTIPLE TRANSMITTER FAULT
" INTERLOCK SEQUENCE FAULT
UNEXPECTED READ DATA FAULT
WRITE SEQUENCE FAULT
PARITY FAULT

TK-0119

UBA CONTROL REGISTER, BIT CONFIGURATION

313029282726 6543210
4|3|2|1}o
"D"'g: REGISTER INTERRUPT FIELD SWITCH
BLE BITS BR INTERRUPT ENABLE
UNIBUS TO SBI ERROR INTERRUPT ENABLE
SBI TO UNIBUS ERROR INTERRUPT ENABLE

CONFIGURATION INTEERRUPT ENABLE
UNIBUS POWER FAIL
ADAPTOR INIT

TK-0120
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UBA REGISTERS

UBA STATUS REGISTER, BIT CONFIGURATION

31 27262524 109876543210

BRRVR 7 FULL
BRRVR 6 FULL
BRRVR 5 FULL
BRRVR 4 FULL

READ DATA TIMEOUT
READ DATA SUBSTITUTE
CORRECTED READ DATA
COMMAND TRANSMIT ERROR
COMMAND TRANSMIT TIMEOUT
DATA PATH PARITY ERROR
INVALID MAP REGISTER

MAP REGISTER PARITY FAIL
LOST ERROR BIT

UNIBUS SEL TIMEOUT

UNIBUS SSYN TIMEOUT

TK-0121

UBA DIAGNOSTIC CONTROL REGISTER, BIT CONFIGURATION

UNUSED UNUSED UNUSED
A —A
313029282726 24232221 1918 1615 8 7 0
| - . -
SAME AS CONFIGURATION REGISTER BITS <23:00>
SPARE MICROSEQUENCER OK

DISABLE | DEFEAT
INTERRUPT | DATA
PATH
PARITY
DEFEAT
P%Q?Y TK-0055
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UBA REGISTERS

UBA FAILED MAP ENTRY REGISTER, BIT CONFIGURATION

31 9 8 0

UNUSED

- v— J
MAP REGISTER NUMBER

TK-0056

UBA FAILED UNIBUS ADDRESS REGISTER, BIT CONFIGURATION

31 16 15 0

UNUSED

—

~—
FAILED UNIBUS TO SBI ADDRESS

UNIBUS ADDRESS BITS <17:02>
TK-0057

“

UBA BUFFER SELECTION VERIFICATION REGISTER, BIT CONFIGURATION

31 16 15 0

UNUSED .

v
TEST DATA
TK-0054
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UBA REGISTERS

UBA BR RECEIVE VECTOR REGISTER, BIT CONFIGURATION

31 30 29 28127 26,25 24:.23.22 2120 19 18 17 16 15 14 13 12 1110 09 08 07 06 05.04 03 02 01 00

EEEEEEEREEEEEN

ADAPTOR INTERRUPT REQUEST INDICATOR . —
UNIBUS DEVICE INTERRUPT VECTOR

TK-0092

UBA DATA PATH REGISTER, BIT CONFIGURATION

31302928 2423 16 15 0

UNUSED

(@ e -/

Y Y-
BUFFER STATE BITS BUFFERED UNIBUS ADDRESS (2-17)

BUFFER| DATA

TRANSFER

ERROR
TK-0053

UBA MAP REGISTER, BIT CONFIGURATION

3130 27262524 212019 0
UNUSED
L_Y_J | W )
RESERVED SBI PAGE ADDRESS
AND
ZERO
MAP BYTE
REGISTER OFFSET
VALID BIT BIT
DATA
LONGWORD PATH
ACCESS DESIGNATOR
ENABLE
ADDRESS
BIT 27

1/0 DESIGNATOR
TK-0052
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UNIBUS CONFIGURATION

DEVICE

A00-17 (ADDRESS)

>

< DO00-15 (DATA)

C0-C1 (CONTROL)

D

MSYN (MASTER SYNC)

SSYN (SLAVE SYNC)

-PA-PB (PARITY)

BR4-7 (BUS REQUEST)

BG4-7 (BUS GRANT)

NPR (NONPROCESSOR REQUEST)

NPG (NONPROCESSOR GRANT)

SACK (SELECTION ACKNOWLEDGE)

INTR (INTERRUPT)

BBSY (BUS BUSY)

INIT (INITIALIZE)

AC LO (AC LINE LOW)

DCLO (DC LINE LOW)
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UNIBUS SIGNAL DESCRIPTION

Signal Line

Description

Data Transfer Group

Address Lines
[SA (17:00)]

Data Lines
[D (15:00)]

Control (C1, CO)

Parity A-B (PA, PB)

Master
Synchronization
(MSYN)

Slave

Synchronization
(SSYN)

Interrupt (INTR)

These lines are used by the master device to select the
slave (actually a unique memory or device register ad-
dress). SA (17:01) specifies a unique 16-bit word; SA00
specifies a byte within the word.

These lines, transfer information between master and
slave.

These signals are coded by the master device to control
the slave in one of the four possible data transfer oper-
ations specified below. Note that the transfer direction is
always designated with respect to the master device.

Data In (DATI): a data word or byte transferred into
the master from the slave.

Data In Pause (DATIP): similar to DATI except that it
is always followed by a DATO/B to the same location.

Data Out (DATO): a data word is transferred out of the
master to the slave.

Data Out Byte (DATOB): identical to DATO except a
byte is transferred instead of a full word.

These signals transfer Unibus parity information. PA is
currently unused and not asserted. PB, when true, in-
dicates a device parity error.

MSYN is asserted by the master to indicate to the slave
that valid address and control information (and data on
a DATO or DATOB) is present on the bus.

SSYN is asserted by the slave. On a DATO it indicates
that the slave has latched the write data. On a DATI/P
it indicates that the slave has asserted read data on the
Unibus.

This signal is asserted by an interrupting device, after it
becomes bus master, to inform the UBA that an inter-
rupt is to be performed, and that the interrupt vector is
present on the D lines. INTR is negated upon receipt of
the assertion of SSYN by the UBA at the end of the
transaction. INTR may be asserted only by a device that
obtained bus mastership under the authority of a BG
signal.

Priority Arbitration
Group

Bus Request (BR7-BR4)

Bus Grant (BG7-BG4)

These signals are used by peripheral devices to request
control of the bus for an interrupt operation.

These signals form the CPU and UBA response to a bus
request. Only one of the four will be asserted at any
time.
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UNIBUS SIGNAL DESCRIPTION

Signal Line

Description

Priority Arbitration
Group (Cont)

Nonprocessor Request
(NPR)

Nonprocessor Grant
(NPG)

Selection Acknowledge
(SACK)

Bus Busy (BBSY)

This is a bus request from a device for a transfer not
requiring CPU intervention (i.e., DMA).

This is the grant in response to an NPR.
SACK is asserted by a bus-requesting device after hav-
ing received a grant. Bus control passes to this device

when the current bus master completes its operation.

BBSY indicates that the data lines of the bus are in use.
It is asserted by the Unibus master.

Initialization Group

Initialize (INIT)

AC Line Low (AC LO)

DC Line Low (DC LO)

This signal is asserted by the terminator board (UBT)
when DC LO is asserted on the Unibus, and it stays
asserted for 10 ms following the negation of DC LO.

This is an anticipatory signal that warns of an impend-
ing power failure. AC LO initiates the power fail trap
sequence and may also be issued in peripheral devices to
terminate operations in preparation for power loss.

This signal is available from each system power supply
and remains clear as long as all dc voltages are within
the specified limits. If an out-of-voltage condition oc-
curs, DC LO is asserted.
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STANDARD AND MODIFIED UNIBUS PIN ASSIGNMENTS

“dnpow [o13u0d Ajed Aq pasn suld ,
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ADDRESSES AND VECTORS FOR UNIBUS DEVICES
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RK611 REGISTER CONTENTS

SYSTEM
PHYSICAL
uniBus  HIYSIOA
CONTROL AND STATUS REGISTER 1 ADDRESS pp 1= oo oo
RKCS1 READ/WRITE {0CTAL) A D
15 14 13 17 10 09 08|07 06 05 o0a]03 02 01 00 (HEX)
BCT
l ]m IPERI cmlcor[ l RDYJ IE| 0 ]sz F3 l le F1]Gﬂ 777440 2013FF20
l
CERR CFMT BA17
OCLR BA16|
WORD GOUNT REGISTER
RKWC
i5 08 o7 RIW 00
WC [ WC | WC [WC | WC [ WC | WC | WC | WC [ WC] WC | WC [WE [ WS WCTWC
15 |14 |13 [12 111 |10 |09 |08 Jo7 |06 |05 |04 |03 Imloolm“42 2013FF22
BUS ADDRESS REGISTER
RKBA AW
15 08 | 07 00
BA | BA | BA [BA | BA [BA | BA [BA | BA|BA| BA [ BA| BA |BA| BA|BA
[15]14 13 |12 |11 ]10 09 |08 o7 |06 |05 | 04|03 |oz 01 oo|777444 2013FF24
DISK ADDRESS (TRACK & SECTOR) REG
RKDA -
i 08| o7 00
TATTATTA SA|SA[SATSATSA
BJOJO‘O °]2 S 0|o|o|4 3|2|1 0|777446 2013FF26
TK-0767C
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RK611 REGISTER CONTENTS

CONTROL AND STATUS REGISTER 2

RKCS2
15

08

07

UNIBUS
ADDRESS

AW (OCTAL)

|DLTIWCE1 UPEINED NEM|PGE|MDS|UFE

ORIIR' ‘BA|

00
Ds | DS | DS |
RLSI Py 1 I 0 777450

SCLR
DRIVE STATUS REGISTER
RKDS READ ONLY
15 08 | 07 00
[ |SDA] P|P| 0 WRLI 0 I 0 lDDT lVV| l l l 0 Dﬁfl 777452

SVAL

ERROR REGISTER
RKER
1514 13 12

11 10 09 08

1
DRDY

SPLS]

07 06 05 04

T
DROT | ACLO

OFST

RO
03 02 01 00

‘DCK\UNSI OPI lDTE WLE| ‘COE‘ BSE\ECHI l INXF‘ SKI1 ‘ lLFI 777454
1 | 1
IDAE HVRC DTYE l DRPAR
FMTE
ATTENTION SUMMARY AND OFFSET RAW

RKAS/OF
15 14 13 12

11 10 09 08

07 06 05 04

03 02 01 00

7 6 5] 4

PTN!ATN\ATN‘ATN ATNIATN ATN|ATN
3 0

2 1

OF\OF OF\OF
716154

OF | OF | OF | OF
F T or ] S| 7rvase
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SYSTEM
PHYSICAL
BYTE
ADDRESS
FOR UBA O
(HEX)

2013FF28

2013FF2A

2013FF2C

2013FF2E

TK-07678
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RK611 REGISTER CONTENTS

DESIRED CYLINDER

REGISTER

RKDC AW
15 14 13 12§11 10 09 08|07 06 05 04]03 02 01 00
|o|o[o|o °|°|D°|DC DCIDCIDCIDC DCIDClDClDCI
UNUSED
DATA BUFFER
08 R/W 00
IDB|DB DB[DB DB | DB| DB DB I DBD|DB| BI
15 |14 13 11 ] 10| 09 05 04 3 | 02 00
MAINTENANCE REGISTER 1
RKMR1
15 08| o7 R/W 00
MS | MS | MS | MS
32110
T T I | I
RD ECCW pcA | merp | |minD | DmD
GATE
WRT pco|  MEWD  MCLK MSP PAT
GATE
ECC POSITION REGISTER

RKECPS

I o [ o IO |EPS EPS[EPS|EPS EPS EPS|EPS|EPS EPS EPSIEPS|EPS Epsl
ECC PATTERN REGISTER
RKECPT RO
15 14 13 12|11 10 09 08 ] 07 06 05 04|03
olololo EPT|EPT|EPT | EPT[EPT[EPT|EPT [EPT EPT EPT PT
10 |09 | 08 | 07 05 03 00

MAINTENANCE REGISTER 2
RKMR2 RO

15 14 13 1211 10 09 08} 07 06 05 04}03 02 01 00
MAINTENANCE REGISTER 3
RKMR3 RO

1514 13 12|11 10 09 08|07 06 05 04)03 02 01 00

|

HEN
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UNIBUS
ADDRESS
(OCTAL)

777460

777462

777464

777466

777470

777472

777474

777476

SYSTEM
PHYSICAL
BYTE
ADDRESS
FOR UBA O
(HEX)

2013FF30

2013FF32

2013FF34

2013FF36

2013FF38

2013FF3A

2013FF3C

2013FF3E
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DZ11 REGISTER CONTENTS
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MBA (RH780) BLOCK DIAGRAM, PART 1
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MBA (RH780) BLOCK DIAGRAM, PART 2
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MBA REGISTER ADDRESS OFFSETS
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MBA REGISTERS

MBA CONFIGURATION/STATUS REGISTER, BIT CONFIGURATION

3113029 28 2726 25
0

241232221 15 07 00
of | To[o[o[ooJo[o[eJo[o[o]o[e[oo]o]:[o]o]o]o|o
SBI PARITY ERROR 'OVER TEMPERATURE
ED
WRITE DATA (NOT IMPLEMENTED)

SEQUENCE ERROR ADAPTOR POWER UP
UNEXPECTED READ

o

ADAPTOR CODE

—_ L ADAPTOR POWER DOWN
DATA ERROR
MULTIPLE
TRANSMITTER | b TRANSMITTER DURING FAULT
ERROR

TK-0692

MBA CONTROL REGISTER, BIT CONFIGURATION

31 03020100

0000|0000[0000|0000|00OOLOOOOIOOOOI II

MAINTENANCE MODE
INTERRUPT ENABLE

ABORT

INITIALIZE

NOTE: ALL BITS ARE READWRITE EXCEPT INITIALIZE WHICH ALWAYS READS AS 0

TK-0693
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MBA REGISTERS

MBA STATUS REGISTER, BIT CONFIGURATION

MBA STATUS REGISTER

313029 110 090§|07oeosoz 03020100

DATA TRANSFER PROGRAMMING
BUSY ERROR

NO RESPONSE NON EXISTENT
CONFIRMATION DRIVE

CORRECTED _______|MASSBUS CONTROL

READ DATA WRITE ERROR
MASSBUS ATTENTION
DATA TRANSFER COMPLETE ———— |

DATA TRANSFER ABORT

DATA TRANSFER LATE

WRITE CHECK-UPPER ERROR
WRITE CHECK-LOWER ERROR
MISSED TRANSFER

MASSBUS EXCEPTION

MASSBUS DATA PARITY ERROR
MAP PARITY ERROR

INVALID MAP

ERROR CONFIRMATION

READ DATA SUBSTITUTE
INTERFACE SEQUENCE TIMEOUT
READ DATA TIMEOUT

NOTE:WRITE 1 TO CLEAR BITS IN
THIS REGISTER EXCEPT BIT 31
WHICH IS READ ONLY.

TK-0698

MBA VIRTUAL ADDRESS REGISTER, BIT CONFIGURATION

31 16 151413 121110 0908 0706 050403020100
|0000[00.00|0000[000
¢ AL J
Y ~
MAP POINTER PHYSICAL PAGE BYTE
ADDRESS
TK-d696
391



MBA REGISTERS

MBA BYTE COUNTER REGISTER, BIT CONFIGURATION

31 24 23 16 15 08 07 00
\ A J
Y Y

MASSBUS BYTE COUNTER SBI BYTE COUNTER
(READ ONLY) (READ/WRITE)
NOTE: DATA WRITTEN INTO THE 2’'s COMPEMENT OF THE

SBI BYTE COUNTER ISCOPIED ~ NUMBER OF BYTES TO BE TRANSFERED
INTO THE MASSBUS BYTE :
COUNTER. k0687

MBA DIAGNOSTIC REGISTER, BIT CONFIGURATION

313029 28272625 242322212019181716 161312 08 07 00
INVERT MASSBUS—J MASSBUS
DATA PARITY DRIVE
INVERT MASSBUS SELECT
CONTROL PARITY (READ ONLY)

INVERT MAP PARITY
MASSBUS REGISTER SELECT
BLOCK SENDING (READ ONLY)

COMMAND TO SBI

SIMULATE SCLK

SELECTED MDI B (READ ONLY)
SIMULATE EBL (VALID DURING MAINTENANCE
SIMULATE 06 ——————————— MODE ONLY)

SIMULATE ATTN

MDI B SELECT

MASSBUS FAIL (READ ONLY)
MASSBUS RUN (READ ONLY)

MASSBUS WCLK (READ ONLY) NOTE: BITS 21 AND 22 ARE READ/WRITE
MASSBUS EXC (READ ONLY) FOR DIAGNOSTIC TEST PURPOSES
ONLY

MASSBUS CTOD (READ ONLY)
TK-0694

MBA MAP REGISTER, BIT CONFIGURATION

31 20 16 15 08 07 00

~—
VALID BIT PHYSICAL PAGE FRAME NUMBER

TK-0715
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MASSBUS DISK DRIVE REGISTER ADDRESS CALCULATION CHART
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RP05/RP06 REGISTER CONTENTS
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RMO3 REGISTER CONTENTS
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TMO3 REGISTER CONTENTS

REGISTER gEFDSR;-SS
MNEMONIC 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 (HEX)
or poffoler LT T L LT T T T]
NOT USED TMO02/TM03
|\ v

~
FORMATTER/TRANSPORT TYPE (0-8)

cK 15 14 13 12 11 10 09 08 07 06 05 04 03 02 O1 00
(NRZ | ] | | I I CRclcnccnc’caclcac]cac'cnclcaclcncl 1©c
FORMAT) PAR|7 |6 J5 4 |3 |2 1 0
- J
Y
NOT USED
16 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
T
(PE FORMAT) | | I I I I ] IDTPIDT7] DTG, DT5|DT4, DT3|DT2|DT1 IDTEI
— J
Y
NOT USED

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

20
| [ | | I
SN15 SN13 SN11 SN9 SN7 SN5 SN3 SN1
SN14 SN12 SN10 SN8 SN6 SN4 SN2 SNO
\ﬁ L — v I\ ~ J
4THDIGIT 3RD DIGIT 2ND DIGIT 1ST DIGIT
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
TC 24
l T T T
NOT FMT FMT EV
ACCL SAC USED DEN 1 SEL3 SEL 1 PAR SS1
FMT §§2 SS0

FCS D DENO FMT
EAODTE EN2 aa deto

TK-0716

3-96




TMO03 REGISTER CONTENTS

' AD
REGISTER OFESR;I‘SS
MNEMONIC (HEX)
15 141312 _11__10_09 oa 07 06 05 04 03 02 01

cst I ] I l [ovil I T-/lslm F/3 F/zlmm 0

—~
DEFINED BY MASSBUS CONTROLLER FUNCTION CODE

14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
IATAlERR] PIP IMOL,WRLIEOTI IDPRIDR4ISSC| PES[ I IDBI ™ |BOT|SLA| 4

NOT USED SDWN

15 14 13 12 11 10 09 08 07 06 05 04 03 02

« (TITTTITTITITITIIT]

! | ! I 1 T T
I UNS DTE CS/ITM NSG NC/VPE FMT RMR ILF
COR/CRC  OPI NEF FCE PER/LRC DPAR CPAR ILR

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

w || N O I N

MDF8 l MDF6 | MDF4 | MDF2 I MDFO ! mC IMOPZ I MOPO
MDF7 MDF5 MDF3 MDF1 swc2 MOP3 MOoP1

- M e
MAINTENANCE DATA FIELD SWC MODE OF OPERATION
15 08 07 06 05 04 03 02 00
AS ATA|ATA|ATAIATA(ATA|ATA|ATA|ATA] 10

7 6 514 |3 2 1 0

— J

—Y
NOT USED

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
EC FC|FC|FC [FC |FC [FC |FC |FC | FC|FC |FC |FC | FC | FC |FC | FC
14113112 | 11 |10 08 06 04 02 [ 01 | 00

TK-0717
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MASSBUS SIGNAL CABLE PIN ASSIGNMENTS

Massbus Signal Cable Designations bus Signal Cable Design
Cable Pin* Polarity Designation Cable Pin® Polarity Designation

Massbus Massbus

Cable A A 1 - MASS D00 Cable B A 1 - MASS D06
B 2 + B 2 +
C 3 + MASS D01 C 3 + MASS D07
D 4 - D 4 -
E 5 - MASS D02 E 5 - MASS D08
F 6 + F 6 +
H 7 + MASS D03 H 7 + MASS D09
J 8 - J 8 -
K |9 ~ “MASS D04 K |9 - MASS D10
L 10 + L 10 +
M 11 + MASS D05 M 11 + MASS D11
N |12 - N |12 -
P |13 - MASS C00 P |13 - MASS C06
R 14 + R 14 +
S |15 + MASS CO01 s |15 + MASS C07
T |16 - T j16 -
u {17 - MASS C02 U |17 - MASS C08
4 18 + \4 18 +
w19 + MASS C03 w 19 + MASS C09
X ]2 - X 20 -
Y 21 - MASS C04 Y |21 - MASS C10
Z 22 + YA 22 +
AA |23 + MASS CO05 AA |23 + MASS C11 -
BB |24 - BB | 24 -
CcC |25 - MASS SCLK CcC |25 - MASS EXC
DD |26 + DD | 26 +
EE |27 + MASS RS3 EE |27 + MASS RSO
FF |28 - FF | 28 -
HH |29 + MASS ATTN HH | 29 + MASS EBL
JJ_]30 - JJ 130 -
KK |31 - MASS RS4 KK [ 31 - MASS RS1
LL |32 + LL |32 +
MM | 33 - MASS CTOD MM] 33 - MASS RS2
NN | 34 + NN | 34 +
PP |35 + MASS WCLK PP | 35 + MASS INIT
RR | 36 - RR | 36 -
ss |37 + MASS RUN Ss |37 + MASS SP1~
TT | 38 - TT | 38 -
Uu |39 SPARE Uu |39 SPARE
VV | 40 GND VV | 40 GND

*Alternate pin designation schemes

Note: Massbus cables are to be installed per markings on the cable.
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MASSBUS SIGNAL CABLE PIN ASSIGNMENTS

bus Signal Cable Desi

Cable Pin* Polarity Designation

Massbus

Cable C A 1 - MASS D12
B 2 +
C 3 + MASS D13
D 4 -
E 5 - MASS D14
F 6 +
H 7 + MASS D15
J 8 -
K 9 - MASS D16
L |10 +
M |11 + MASS D17
N 12 -
P |13 - MASS DPA
R 14 +
S 15 + MASS C12
T 16 -
u |17 - MASS C13
Vv 18 +
w 19 + MASS C14
X {20 -
Y |21 - MASS C15
Z |22 +
AA |23 + MASS CPA
BB | 24 -
CC |25 - MASS OCC
DD | 26 +
EE |27 + MASS DSO
FF | 28 -
HH | 29 + MASS TRA
JJ 130 -
KK |31 - MASS DS1
LL {32 +
MM| 33 - MASS DS2
NN | 34 +
PP |35 + MASS DEM
RR | 36 -
SS |37 + MASS SP2
TT | 38 -
uu |39 H MASS FAIL
vv |40 GND

*Alternate pin designation schemes
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SECTION 4
CONFIGURATION JUMPERS



MODULE UTILIZATION CHART

—
MODULE UTILIZATION KA780 )
29| M8236 CiB
28| MB8289 FoT "y MODULE UTILIZATION MS780
27| ms288 FAD ¥ 20 | MB214__ MSB
26 Ms287 FML " 19 | M8213__MCN
25]  MB286 FMH ¥ 18 | M8212__ MDT
24| MBass FNM * (17 | MB211 MAY 0-64KBYTI
23] M8235 USC (16 | MB211 MAY 64128 KBYTE
P71 PCS 15 | M8211_MAY 126-192KBYT ¥
21 14| MB211_MAY 192-256 KBYT ¥
201 M8233 Wes 13 |_MB211_MAY 256-320 KBYT ¥
0 12 |_MB211_MAY 320-384 KBYTE *
18 M8233 OR M8234 0CS * 11 M8211 MAY 384-448 KBYTE *
= 10 | MB211_MAY 448-512 KBY *
6| M8232 CLK [ o | MB211 MAY 512-576 KBY *
=1 Wezst oo B | MB211_MAY 576640 KBYT *
74| MB230 CER |7 [ MB211_MAY 640-704 KBYTE *
13 |__M8229 DAP | 6 | MB211 MAY704-768KBYTE *
] Moozs 5P [ 5 | MB211 MAY 768-832 KBYTE *
T M8227 DOP 4 | MB211 MAY 832-896 KBYTE *
0| M8226 DEP 3 | MB211 MAY 896-960 KBYTE *
S 8225 DEP MB211__MAY 960-1024 KBYTE *
T RC 1| Ms040_TRM *
M8223 DP + OPTIONAL IF NOT INSTALLED
M8222 TBM USE BLANK MODULE 7014103
MB221 COM PART NO. 3614746
4 M8220 CAM
MB219 SBH
MB218 SBL
T]_Me237 TRS
(11780 REV
* WHEN NOT INSTALLED USE OPTION 7 =EV
BLANK MODULE 7014103 ) AT80
PART NO. 3615084
MS780
DW?780
RH780
DW 780 MODULE RH 780 MODULE
UTILIZATION UTILIZATION
6 5 4 3 2 1 6 5 4 3 2 1
sfsfufufu]u slelmvivimlm
Lfjtfafmlc]s chchelolils
Afalijogstd alaleirlr]
NN NN
KK K| K
MiMIMIMiM]M vivivivivlv
ofofs]sfs]s ololslslals
Dyojp2y24242 pjof2l202]2
vpulrrTeT ulufrl7g7|7
Lpetstzyrye LiLfslz]els
ElE ElE
PART NO. 3614748 PART NO. 3614747
\_

PART NO. 36-14849-00
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KA780 TR, SYS.ID REGISTER JUMPERS

A U A U A Uu A l.%
[ T 1 11 ] T

1 1 1 L 1 L |
B Jio vw B J11 VW B J12 vV B J13 vV

System ID Register
Remove Jumper to Assert Bit
TR Arbitration Level

Bit Jumper Signal
0 J13 v Y
1 Ji3 T
TR TR TR TR 2 J13 RR

SIGNAL| SEL SEL SEL SEL 3 J13 NN

NAME 8 4 2 1 4 J13 LL SYSTEM
5  J13 33 SERIAL

J10 J10 J10 J10  WIRE WRAP 6 J13 FF NUMBER

TRE J F D B FOM2 to 7 J13 DD
8 J13 BB

1 — = = - F02C1 9 J13 z

2 . | F02D1 10 J13 X

3 - -1 - FO2E1 11 J13 v J

1 - -1 I FO2F2 12 J13 T MFG

5 - I — - FO2H2 13 J13 R PLANT

6 - I -— 1 F02J1 14 J13 N I.D.

7 - 1 I - F02J2 15 J13 L

8 - I I I FO2M1 16 J13 J 3

9 I - - - FO2N1 17 J13 F

10 I -— - 1 F02P1 18 J13 D cpu

11 1 -— 1 -- F02P2 19 J13 B CLUSTER

12 I -— 1 I F0252 20 Jl2 vv ECO

13 I I - - FO2T2 21 J12 TT LEVEL

14 I I - I FO2U1 22 Jl2 RR

15 I I I -- FO2U2 23 Jl2 NN

16 I I I S 24 J12 LL )
25 J12 a3 SYSTEM
26 Jl2 FF TYPE
27 Jl12 DD 01-11/780
28 Jl2 BB 02=?
29 Jl2 z 03=2
30 Jl2 X J
31 J12 v



KA780 WCS JUMPERS

I I I I -- I I I -- -=1138-L
I I I I -- I I -- I --| ¥L-9
I -- I I -- I -- I I -—--| ¥9-¢g
- I I I -- - I I I —— | 46-%
I I I -- I I I I -- I dp-¢
I 1 -- I I I I - I I | ¥e-¢
I -- I I I I -- I I I ¥2-1
- I I I I -- I I I I} dT-0

X Z d9 aa 44 TT NN ¥d &LL AA

Itc I1r

8T LOIS 02 1LO1S

SOM TTVNOILdO SOM

Av-0
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MS780 CONFIGURATION FOR REV H BACKPANEL
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MEMORY ARRAY ADDRESSES

000002
000008
000007
000000

OdW TT

DIW 8

OINW ¥
0

ss21ppV¥ |A1epunog

siadunp ssaippy burilieas Aiowsy

44444€-00002¢ A 960% d4d4d444-00004 A pe0T 91
Jd4449€-00008¢€ d 078t Jd444d-0000d x 096 ST
dd44L€-0000%€ A p84e¢€ J44440-00004 A 968 v
dJJdEE€-00000€ A gzee d4440-0000D AN €T
d4444¢-00000¢ A zLog d4449-00004 A 89L [
d4444€92-00008¢ d 918¢ d444¥-0000VY A voL 1T
d344L2-0000%¢ A 0962 J3d436-00006 a1 0%9 0T
Jdd444€2-00000¢ A p0eC d44448-00008 A 9LS 6
dd444T-00000T a1 8%0¢ d4444L-0000L A 218 8
d444€9T-00008T A C6LT d4449-00009 A 8% L
d444dLT-0000%T A 9€ST d4d4d445-0000S A ¥8¢€ 9
dJdddET-00000T a08CT Jdd4ddy-0000% A 0cC¢e S
44444 -0000D A v20T J4444¢€-0000¢€ A 946¢ (74
d4449 -00008 A 89L d44442-0000¢ A Z6T €
d444L -0000% A C1S d4444T7T-0000T A 8CT (4
ddd4€ -0 A 96¢ 4444 -0 A 79 T
JONVY SSIuaav dz1s dONVY SSI¥aav d4Z1Is AVyyvY
0TZ8NW TTZ8KW

4-6



MEMORY SYNDROME BIT DECODING CHART
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DW780 (UBA) BACKPANEL JUMPER CONFIGURATION
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RH780 (MBA) BACKPANEL JUMPER CONFIGURATION
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KD11-F MODULE JUMPER CONFIGURATION
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MSV-11B MODULE JUMPER CONFIGURATION
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M9400-YE CABLE CONNECTIONS
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DLV11 JUMPER CONFIGURATION

Cc
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JUMPER IN/OUT
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PEV
FEH
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FR3
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FR1
CL4-CLO

VECTOR JUMPERS SET TO 60-
V7=, V6=l, Vb=—, V3=|

RESULT

NO PARITY

1STOPBIT

8 DATA BITS

8 DATA BITS

DON’'T CARE PARITY EVEN/ODD
NO HALT ON FRAMING ERROR
NO EIA OPERATION

SELECTS 300 BAUD

SELECTS 300 BAUD

SELECTS 300 BAUD

20 MA ACTIVE XMIT. & RECEIVE

64

ADDRESS JUMPERS SET TO 177560-177566
A12=—, A11=—, A10=—, A9=—, AB=—,
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DLV11-E JUMPER CONFIGURATION
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SECTION 5
CONTROL STORE



CONTROL STORE FIELD MAP

L & L L L]
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MICROCODE ROUTINES WHICH SUPPORT CONSOLE SOFTWARE,
STARTING ADDRESSES

"CONSOLE MICRO-CODE*®

;MICRO-CODE ROUTINES TO SUPPORT CONSOLE SOFTWARE.
;ROUTINES EXPECT DATA IN RXDB, AND IN ID[T1],10[T2]
;AND THEY RETURN DATA IN TXDB, STATUS IN ID[D.SV],
;AND ADDITIONAL INFORMATION IN ID[T3].

sPC IS USED WHENEVER R15 IS REFERENCED.

;NO EFFORT IS MADE TO SAVE INTERNAL REGISTERS,

; INFORMATION AND PARAMETERS NEEDED FROM THE CONSOLE,
$ARE LOADED IN ID[RXDB] AND ID[Tt1}],ID[T2].
;RESULTING DATA IS LOADED IN ID[TXDB] AND ID[T3],
;AND STATUS INFORMATION IS LOADED IN ID[D.SV].

tROUTINE: START-ADDRESS: PARAMETERS:(* MEANS SUPPLIED BY CONSOLE)

EXAMINE MEMORY 120 ID(T1]=BYTE/WORD/LONG-PARAMETER
ID[RXDB]=VIRTUAL ADDRESS *
ID[ TXDB]=ME%ORY DATA
ID[T3]=PHYSICAL ADDRESS
1D[D.5V]=STATUS-CODE

DEPOSIT MEMORY 121 1D[T1]=BYTE/WORD/LONG-PARAMETER *
ID[RXDB]=VIRTUAL ADDRESS *
1D[T2]=MEMORY DATA =
ID[TXDB]=PHYSICAL ADDRESS
10[D.SV]=STATUS-CODE

EXAM.GEN.REG. 122 ID[RXDB]=REGISTER NUMBER *
1D[TXDB]=REGISTER DATA

DEPO.GEN.REG. 123 ID[RXDB]=REGISTER NUMBER =
ID[T2]=REGISTER DATA =

XAM.PROC.REG. 124 ID[RXDB]=REGISTER NUMBER =
ID[TXDB]=REGISTER DATA

:DEP.PRDC.REG. 125 ID[RXDB]=REGISTER NUMBER *
H ID[T2]=REGISTER DATA =
SCCINTINUE 127

;OUAD-CLEAR 129 ID[RXDB]=QUAD-ADDRESS *
;SBI-UNJAM 124

H



MICROCODE BRANCH ENABLE FUNCTIONS

MICRO 31(253) STAR Microcode: PCS 01, FPLA 04, WCS113. FEB 16, 78
Branch Enable Functions

“Branch Enable Functions* 31=-vanuary=77
;BEN| Name ! UPC<02> | UPC<OI> | UPC<O00> |
H + +
;01 NOP ! 0 ! o ! o !
HER B 4 ! 0o ' o H ALU Z |
H + +
i+ 2 ) ROR ! LA<O1> H PSLKC> | LA<OO> H
7 3 ) C31 1 o | ALU C3t |} o H
l +
P4 | ! ! i
H + + +
i 50 ' ! | !
H + + + +
i 6 | ACCelerator | ACC uUB2 | ACC uBi ! ACC uBO |
B + + +
P70 | | | i
H + + + + +
; 8 | DATA TYPE 0= Normal 2= Field 5rc] Read + ! ASRC + ! ASRC + H
sVAX) 1= Q + D 3= Addr Src | Modify ' VSRC 1 Q+ 0D !
;i 8 | END DP1 | Read + i\ O0Class | J Class + |
e RN} ! Modify | H DM27 i
i 9 | IR2-1 ! 0 ' IR<2> H IR<1> !
PVAX] i H i i
i 9 | PC Modes H ] | SM or DM | Dst R H
i-11! ' ! 47 +57 | .eq. PC |
H + + + + +
i A} REI | Mode .1t. | H H
M ! OASTLVL | ! i
H + + + +
;i B | IB TEST 0= T8 Miss 2= Stall ! [ 1IB running | IB ERROR +|
H ! 1= Error 3= pata OK | | 'DATA VALID !
iCoomuL ! SC.ne.0 ! D<O1> |  D<00O> |
H + + + +
; D | SIGNS H Q<31> ! D.ne.0 | D<31> |
3+ E | INTERRUPT | AC Low ! Internal | Interrupt |
: ) ! | Interrupt | Request |
H + + +
3+ F | Decimal ' 0 I D<7:0> ) D<3:0>= |
P ] ! 30-39 | 08 + 0D |

5-4

e




MICROCODE BRANCH ENABLE FUNCTIONS

+BEN| Name | UPC<03> | UPC<02> | UPC<O1> | UPC<00> |}
;10 | uTrap Vector | UVECT<3> | uVECT<2> | uVECT<i> | uVECT<0> |
;11 ? Last | =PSL<FPD> | Nested |} Wr Chk* | =-Read+ H
B | Reference H i Error I =Intlk I Intlk H
;12 \ EALU CC I EALU N | EALU Z ! SC.ne.0 | Sign Src |
13 ! { ! ! !
H + + + + +

114 | SC 0= Zero 2= 1-31 ' 0 { SC<9:8> | SC.gt.0 | SC<9:5> |
H H 1= Neg 3= .gt.31 | H .ne.o0 H i .ne.o |
; + + + + +
715 | ALU1-0 (previous cycle) | Rlog Empty} ALU<1:0> | ALU<O1> | ALU<0O> !
i | { .eq.0 | | i
;16 | STATE7-4 ! STATE<7> | STATE<6E> | STATE<S> | STATE<4> |
317 | STATE3-0 \ STATE<3> | STATE<2> | STATE<i> | STATE<O> |
H + + + + +
;18 | D Bytes | D<31:24> | D<23:16> | D<15:8> | D<7:0> H
H ) H .ne.o0 H .ne.o0 H .ne.0 ) .ne.0 |
319 | D3-0 H D<03> ! D<02> H D<O01> H D<00> H
;1A | PSL CC ! PSL<N> | PSL<z> | PSL<v> ! PSL<C> |
;1B | ALU CC H ALU N H ALU Z H IR<0> ! ALU C31 |
1BEN| Name ! UPC<04> | UPC<03> | UPC<02> | UPC<01> | UPC<00> |
;1C | PSL Mode | =VAMX<31> | -VAMX<30> | -Console | =-PSL<IS>* | Kernel |
H | ! H | Mode | -PSL<CM> ! Mode |
H + + + + + +
;1D | Translation | PTE H Data H [} | TB Miss + | TB Miss + |
H | Test { = valid | Aligned | JAccess Viol] 1st Modify}
P1E | ! i | ] i |
PF ! : : ! ! !
P + + + +
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MICROTRAP VECTORS

100
101
102
103
104
105
106
107
108
109
10Aa
10B
10C
10D
10E
10F

System Init

Unaligned Data Trap

Page Trap

Modify Bit

Protection Violation
Translation Buffer Miss
Reserved Floating Operand
Translation Buffer Parity Error
Cache Parity Error
Reserved

Reserved

Reserved

RDS Error

Timeout

0dd Address Error

Control Store Parity Error
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HOW TO READ THE MICROCODE

(1) .Field Definitions

These occur at the beginning of the listing, in the source file
DEF.MIC. They have the form:

SYMBOL/=J,K,L.M

The first parameter (J) is meaningful only when "D* is specified
as the default mechanism, and in that case, gives the default value of
the field in hexadecimal.

The second parameter (K) gives the field size in (decimal) number
of bits.

The third parameter (L) gives the field position in decimal
as the bit number of the rightmost bit of the field. B8its are numbered
from 0 on the right.

The fourth parameter (M) is optional, and selects a default
mechanism for the field. The legal values of this parameter are the
characters "D", or "+".

"D" means J is the default value of the field if no explicit
value is specified.

"s" s used on the jump address field to specify that the default
jump address is tne address of the next instruction assembled (not,
in general, the current location +1).

In general, a field corresponds to the set of bits which provide
select inputs for mixers or decoders, or controls for ALU's.

Examples:

AMX/=0,2,20,D

The microcode field which controls AMX is two bits wide
and the rightmost bit is shown in the listing as bit 20 of the
micro.nstruction. If no value is specifically requested for the field,
the wicroassembler will ensure that the field is 0.

ALU/=0,4,25

The field which controls alu is 4 bits wide, ending on
bit 25. The fourth parameter of the field is omitted, so the field
is available to the microassembler (if no value is explicitly
called out for the fieid) for modification.

(2) Value Definitions

Following a field definition, symbols may be created in that
field to correspond to values of the field. the form is:

SYMBOL=N

“N® is, in hex, the value of symbol when used in the field.
examples:

ALU/=0,4,25 ;Field definition in which following symbols exist

XOR=7

A+B=8

Here the symbols "XOR" and "A+B" are defined for the "ALU" field.
To the assempler, therefore, writing “ALU/XOR" means put the value 7
into the 4-bit field encing on bit 25 of the microword. The symbols
are chosen for mnemonic significance, of course, so one reading
the microcode would interpret "ALU/XOR" as "the output of ALU shall be the
exclusive or of its A and B inputs". Similiarly, "ALU/A+B" is read as
"ALU produces the sum of A and B".

SCK/=0,1,23,D ;field definition for following symbols

NOP=0

LOAD=1

Here the symbols "NOP" and "LOAD" are cefined for the field named
“SCK", which controls the clocking of the SC register. We could write
SCK/NOP in every microinstruction in which we did not want the sC
to change, but to simpiify things, we use the default mechanism, which
ensures that unless a microinstruction explicitly specifies a change
to SC (by SCK/LOAD), tre assembler will make the value of this field 0.

(3) Label Definitions

A micro instruction may be labelled by a symbol followed by colon
preceding tne microinstruction definition. The address of the
microinstruction becomes the value of the symbol in the field named "J*.
example:

FOO: J/F00

This is a microinstruction whose "J" field (jump address) contains
the value "FOO". It al!so defines the symbol "FOO" to be the address
of itself. Therefore, if executed by the microprocessor, it would
loop on itself.

(4) Comments

A semicolon anywhere on a line causes the rest of the line
to be ignored by the assembler. This text is an example of comments.
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HOW TO READ THE MICROCODE

(5) Microinstruction Definition

A word of microcode is defined by specifying a field name,
followed by slash (/), followed by a value. The value may be a
symbol defined for that field, a hex digit string, or a decimal
digit string (distinguished by the fact that it is terminated by
a period). Several fields may be specified
in one microinstruction by separating field/value specifications with
commas. example:

AMX/LA,BMX/D,ALU/A-B

The field named "AMX" is given the value named "LA" (to
cause the mixer on the A side of ALU to select LA), field "BMX* has value
‘D", field "ALU" has value "A-B".

(8) Continuation
The definition of a microinstruction may be continued onto two ef
more lines by breaking it after any comma. In other words, {f the
last non-blank, non-comment character on @ line ig a comma, the
instruction specification is continued on the following line.

example:
AMX/LA,BMX/D, ;Select LA & D as ALU inputs
ALU/A-B ;Select ALU to perform A-B

By convention, a blank line and a line of hyphens appears between
microinstructions, to make it easier for the reader to distinguish
continuation from separate microinstructions.

(7) Macros

A macro is a symbol whose value is one or more field/value
specifications and/or macros. A macro definition is a line containing
the macro name followed by a quoted string which is the value of the
macro. example:

D_LA-D "AMX/LA,BMX/D,ALU/A=B,D_ALU"
The appearahce of a macro in a microinstruction definition is equivaient
to the appearance of its value. Macros may have parameters, enclosed in
square brackets ("[* and "]"). The definition of a macro with parameters
includes paired brackets to indicate where the parameters should go, and
uses "@" followed by a decimal digit string to indicate which symbols in
the macro body should be replaced by the parameters:

RC[]1_D+K[] "AMX/D,KMX/€2,BMX/KMX ,ALU/A+B,SPO.RC/@1*

This macro indicates that the first parameter (selected by @1)
should be used as the value in the "SPO.RC" field, and the second parameter
as the value of the "KMX" field. A typical use of this macro might
look like:

RC[T1]_D+K[34]
In this case, the expansion would be "AMX/D,KMX/34,BMX/KMX,ALU/A+B,SPO.RC/T1®

Macros for various functions are defined in "MACRO.MIC".

(8) Pseudo Ops
The micro assembler has the following pseudo-operators:
-UCODE and .DCODE select the ram into which subsequent microcode will
be iocaded, and therefore the field definitions and macros which are
meaningful in subsequent microcode.
.TITLE defines a string of text to appear in the page header, and
.TOC defines an entry for the table of contents at the beginning.
.PAGE starts a new page of listing, and creates a .TOC entry if
a quoted string follows the pseudo-op.
.SET defines the value of a conditional assembly parameter
-CHANGE redefines a conditional assembly parameter,
.DEFAULT assigns a value to an undefined parameter.
.IF enables assembly if the value of the parameter is not zero,
.IFNOT enables assembly if the parameter value is zero, and
.ENDIF re—enables assembly if suppressed by the parameter named.
.RTOL enables bits numbered from 0 on the right of the microinstruction.
-HEXADECIMAL enables radix to be 16 instead of default radix 8.
.REGION defines prefered parts of the .UCODE space.
.CREF and .NOCREF enable and disable the collection of cross-reference
information on symbol usage.
-LIST and .NOLIST enable and disable output listing.
.BIN and .NOBIN enable and disable leaving room at the left margin
for binary output.

<MACHINE selects microassembler features needed for special microproccessors.
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HOW TO READ THE MICROCODE

(9) Location Control
A microinstruction "labelled" with a number is assigned to that
address.

The character "=" at the beginning of a line, followed by
a string of 0's, 1's, and/or *'s, specifies a constraint on the
address of following microinstructions. The number of characters
in the constraint string (excluding the "=") is the number of low=order
bits constrained in the address. The microassembler attempts to find
an unused location whose address has 0 bits in the positions
corresponding to 0's in the constraint string and 1 bits where the
constraint has 1's. Asterisks denote *"don't care* bit positions.

If there are any 0's in the constraint string, the constraint
implies a block of <2**N> microwords, where N is the number of 0's
in the string. All locations in the block will have 1's in the address
bits corresponding to 1's in the string, and bit positions denoted by s'g
will be the same in all locations of the block.

In such a constraint block, the default address progression is
counting in the "0" positions of the constraint string, but a new
constraint string occuring within a block may force skipping over
some locations of the block. Within a block, a new constraint
string does not change the pattern of default address progression, it
merely advances the location counter over those locations. The
microassembler will later fill them in.

A null constraint string ("=" followed by anything but "0",
"{*, or "x") serves to terminate a constraint block.
examples:

=0

This specifies that the low-order address bit must be zero-=
The microassembler finds an even-odd pair of locations, and puts
the next two microinstructions into them. -

=11

This specifies that the two low-order bits of the address must
both be ones. Since there are no 0's in this constraint, the
assembler finds only one location meeting the constraint.

B LT

This specifies a pair of addresses, the first having a zero in
the "20" bit, and the second having a one in that position, but all
other bit positions the same.
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;FIELDS ARRANGED ALPHABETICALLY

ACF/=0,2,70,D ;ACCELERATOR CONTROL
NOP=0
SYNC=1
TRAP=2
CONTROL=3 ;ACCELLERATOR-DEPENDENT CONTROL FUNCTION
ACM/=0,3,55 3ACCELERATOR MISCELLANEOUS CONTROL
PWR.UP=0
ABORT=1 sRILTURN ACCEL TO MONITORING IRD
POLY.DONE=6
ADS/=0,1,47 7 ADDRESS SELECT
VA=0
IBA=1
+CREF ;ENABLE CREF OF ALU FUNCTIONS
ALU/=0F,4,66,D $ALU CONTROL FUNCTIONS
A-B=00
A-B.RLOG=01
A-B-1=02
INST.DEP=03 s INSTRUCTION DEPENDENT
A+B+1=04
A+B=05
A+B.RLOG=06
ORNOT=07 ;A .OR. .NOT. B
XOR=08 iA .XOR. B
ANDNOT=09 1A .AND. .NOT. B
NOTA=0A ;.NOT. A
A+B+PSL.C=0B
OR=0C A .OR. B
AND=0D ;A .AND. B
B8=0E
AsQF
- NOCREF
AMX/=0,2,80 JAMX TO ALU
LA=0
RAMX=1
RAMX.SXT=2 ;RAMX SIGN EXTENDED ACCORDING TO DT
RAMX.0XT=3 ;RAMX ZERO EXTENDED. OXT(L)=0
BEN/=0,5,72,D ;BRANCH ENABLE
NGP=0 +NO BRANCH
2=1 ; ALU 2
ROR=2 i LA<I>, PSL<C>, LA<O>
C31=3 ; ALU C31, O
ACCEL=6 ;CODE FROM ACCELERATOR
DATA.TYPE=8 ;(VAX MODE) =*, ASRC+VSRC, ASRC+Q+D
H 0-=-NORMAL, 1--QUAD OR DOUBLE
3 2--FIELD, 3--ADDRESS
END.DP1=8 3(=11 MODE) %, O CLASS, J CLASS+DM27
IR2-1=9 ; (VAX MODE) #, IR<2:1>
PC.MODES=9 s(=11 MODE) *, SM4A7+SM57+DM47+DM57, DST R=PC
REI=0A 3 (VAX MODE) MODE.LSS.ASTLVL, *, *
SRC.PC=0A 3 (=11 MODE) SRC R=PC
IB.TEST=08 3 0--TB MISS, 1--ERROR
3 2--STALL, 3--DATA OK
MUL=0C 1SC.NE.O, D<1:0>
SIGNS=0D 1Q<31>, D.NE.O, D<31>
INTERRUPT=0E 3AC LOW, INTERNAL INTERRUPT, INT REQ
DECIMAL=0F 70, D BYTE 0 VALID DIGIT, D2-0 NEG SIGN
UTRAP=10 +MICROTRAP DISPATCH VECTOR
LAST.REF=11 3+=FPD, NESTED ERROR, LOW TwO BITS:
; 0--READ INTERLOCK, 1-=READ, READ CHK
} 2--WRITE, 3--READ, WRITE CHK
EALU=12 ;EALU N, EALU Z, SC.NEQ.O, SS
SC=14 ;15C<9:8>.NE.O, SC.GT.0, SC<9:5>.NE.O
ALU1-0=15 ;RLOG EMPTY, ALU<1:0>=0, ALU<1>, ALU<O>
i (ALU BITS FROM PREVIOUS STATE)
STATE7-4=16 1STATE <7:4>
STATE3-0=17 $STATE <3:0>
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D.BYTES=18
03-0=19
PSL.CC=1A
ALU=1B
PSL.MODE=1C
TB.TEST=1D

BMX/=0,3,82
MASK=0
PC.OR.LB=1
PACKED. FL=2
LB=3
LC=4
PC=5
KMX=6
RBMX=7

CCK/=0,3,20,0
NOP=0
LOAD.UBCC=1
SET.vV=2
TST.Z=3

ROR=4
N+Z_ALU=S
C_ANMX0=6
INST.DEP=7

CID/=0,4,42
NOP=1
ACK=5
CONT=7
READ.SC=9
READ.KMX=08
WRITE.S5C=0D
WRITE.KMX=0F

DK/=0,4,88,D
NOP=0
LEFT2=1
RIGHT2=2
DIv=4

LEFT=5
RIGHT=6
SHF=8
SHF.FL=9
ACCEL=0A
BYTE.SWAP=0B
Q=0C
DAL.SC=0D
DAL.SV=0E
CLR=0F

D7/=0,2,78,D

LONG=0
WORD=1
BYTE=2
INST.DEP=3

7BMX TO ALU

;CONDITION CODES

;BYTES 3, 2, 1, O OF D.NE.O

;1D<3:0>

iN,2Z,V,C OF PSL

;ALU N, ALU Z, IR<O0>, ALU C31
;=VA<31:30>, ~CONSOLE, IS+CM, KERNEL
;PTE VALID, ALIGNED, QUAD, +

3 0=-TRANSLATION OK, 1==WR CHK AND M=0
i 2--ACCESS VIOLATION, 3--TB MISS

A 0 IN THE BIT SELECTED BY SC<4:0>
;LB UNLESS R=PC, THEN PC
;PACKED FLOATING

;D OR Q

;DEFAULT
{SAMPLE ALU & EALU CONDITIONS
{FORCE V, NO EFFECT ON N, 2, C
{CLR Z IF ALU.NE.O,

; SET N FROM AMX[UDT]

iSET N & Z FROM ALU, C FROM AMX 00
{SET N AND Z FROM ALU[UDT]

;OTHERS UNAFFECTED

;CONSOLE & ID BUS CONTROL IF FS/1

1DATA TYPE

;DEFAULT, ALLOW AUTO IB READ

;SET CONSOLE ACKNOWLEGE FLAG
;CLEAR CONSOLE MODE

+READ ID BUS REG SELECTED BY SC
tREAD ID BUS REG SELECTED BY UKMX
tWRITE REG SELECTED BY SC

iWRITE REG SELECTED BY UKMX

;DEFAULT, HOLD
;DOUBLE SHIFT LEFT

;DOUBLE SHIFT RIGHT

{IF NOT ALU CRY, SHIFT LEFT

; ELSE LOAD FROM SHF

JSHIFT LEFT

{SHIFT RIGHT

;LOAD SHF MUX, INTEGER FCRMAT

1LOAD SHF MUX, UNPACKED FLOATING FORMAT
{LOAD ACCELERATOR DATA FROM DF BUS
{REFLECT BYTES AROUND BIT 16

{LOAD Q THRU DAL

;LOAD DAL[SC]

;LOAD DAL[SHF VAL]

;LOAD ZEROS

;CONTROLS AMX SIGN/ZERO EXTENDER, SHF AMOUNT,
;CONDITION CODE SETTING, AND MEMORY REFERENCES

yDEFAULT

;INSTRUCTION DEPENDENT --
;ANY OF ABOVE, OR QUAD/DOUBLE
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EALU/=0,3,13

OR=1
ANDNOT=2
B=3

A+B=4
A-B=5
A+1=6
NABS.A-B=7

EBMX/=0,2,18
FE=0
KMX=1
AMX.EXP=2
SHF.VAL=3

FEK/=0,1,24,D
NOP=0
LOAD=1

FS/=0,1,42
MCT=0
CID=1

1EK/=0,2,30
NOP=0
ISTR=1
IACK=2
EACK=3

IBC/=0,4,92,D
NOP=0
STOP=1
FLUSH=2
START=3
CLR.0.1=4
CLR.2.3=5

CLR.0-3=0E

CLR.1-5.COND=0F

ID.ADDR/=0,6,58
IBUF=0
DAY.TIME=1

SYS.ID=3
RXCS=4
RXDB=5

TXCS=6
TXDB=7

DQ=8
NXT.PER=9
CLK.CS=0A
INTERVAL=0B
CES=0C
VECTOR=0D
SIR=0E
PSL=0F
TBUF=10
TBERO=12
TBER1=13
ACC.0=14
ACC.1=15
.2=16
ACC.CS=17

EXPONENT ALU

;=ABS(A-B)

{EBMX TO EALU
;DEFAULT

$SHIFT VALUE

;FE REGISTER CONTROL
;DEFAULT, HOLD

+FUNCTION SELECT FOR 43-46
+ENABLE MEMORY CONTROL
FENABLE ID BUS AND CONSOLE CONTROL

; INTERRUPT AND EXCEPTION ACKNOWLEDGE

1STROBE INTERRUPT REQUESTS
s INTERRUPT ACKNOWLEDGE
JEXCEPTION ACKNOWLEDGE

i IBUF CONTROL FUNCTIONS
$DEFAULT

;FLUSH 1B AND LOAD IBA

;CLEAR BYTES 0,1 (-11 OPCODE)

;CLEAR BYTES 2,3 (-11 ISTREAM DATA)

i TRANSFER BRANCH DISPLACEMENT

sCLEAR BYTE 0 (VAX OPCODE)

JCLEAR BYTE 1 (VAX SPECIFIER)

;CLEAR BYTES 0-3 (-11 OP & DATA)
;CLEAR BYTES 1-5 CONDITIONALLY

IF THERE IS NO SPECIFIER EVALUATION,
CLEAR NOTHING. IF A SELF-CONTAINED
SPECIFIER, CLEAR IT. [IF IMMEDIATE,
ABSOLUTE, OR DISPLACEMENT, CLEAR THE
ISTREAM LITERAL.

+ID BUS ADDRESS
3RD sSPECIFIER/LITERAL DATA FROM IB
iRD+WR  ;CURRENT TIME OF DAY...
i MUST READ UNTIL STOPS CHANGING

iRD $SYSTEM IDENTIFICATION
RD+WR  ;CONSOLE RECIEVE CONTROL/STATUS
iRD ;CONSOLE RECIEVE DATA BUFFER

s (TO-ID REGISTER)
;RD+WR  ;CONSOLE TRANSMIT CONTROL/STATUS
TWR iCONSOLE TRANSMIT DATA BUFFER
; (FROM-ID REGISTER)
iDATA -PATH D/Q REGISTERS (MAINT ONLY)

TWR JINTERVAL CLOCK NEXT PERICD REGISTER
iRDO+WR ;INTERVAL CLOCK CONTROL/STATUS
iRD ;CURRENT INTERVAL COUNT

;RD+WR ;CPU ERROR/STATUS
RD+WR ;EXCEPTION & INTERRUPT CONTROL
;RD+WR  ;SOFTWARE INTERRUPT REGISTER
iRD+WR  ;PROCESSOR STATUS LONGWORD
+TRANSLATION BUFFER DATA
;TB ERROR/STATUS 0
;TB ERROR/STATUS 1
JACCELERATOR REGISTER #0
JACCELERATOR REGISTER #1
;ACCELERATOR REGISTER #2
ACCELERATOR CONTROL/STATUS
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SIL0=18 sNEXT ITEM FROM SBI HISTORY

SBI.ERR=19 ;SBI ERROR REGISTER

TIME.ADDR=1A ;SBI TIMEQOUT ADDRESS

FAULT=1B 3 FAULT/STATUS

comp=1C ;SBI SILO COMPARATOR

MAINT=1D 1SBI MAINTENANCE

PARITY=1E 3 CACHE PARITY

USTACK=20 3MICROSTACK

UBREAK=21 +MICRO BREAK

WCS.ADDR=22

WCS.DATA=23 WR ;WRITING WCS COUNTS ADDRESS

POBR=24 yPROCESS SPACE 0 BASE REGISTER

P1BR=25 +PROCESS SPACE 1 BASE REGISTER

SBR=26 ;SYSTEM SPACE BASE REGISTER

KSP=28 $KERNEL STACK POINTER

ESP=29 $EXEC STACK POINTER

SSP=2A ;SUPERVISOR STACK POINTER

uspP=28 +USER STACK POINTER

IsP=2C s INTERRUPT STACK POINTER

FPDA=2D

D.SV=2E

Q.Sv=2F

T0=30 ;GENERAL TEMPS

T1=31

T2=32

T3=33

T4=34

T5=35

16=36

T7=37

78=38

T9=39

PCBB=3A s PROCESS CONTROL BLOCK BASE

SCBB=3B $SYSTEM CONTROL BLOCK BASE

POLR=3C ;PROCESS 0 LENGTH REGISTER

P1LR=3D ;PROCESS 1 LENGTH REGISTER

SLR=3E ;SYSTEM LENGTH REGISTER
J/=0,13,0,+ ;NEXT MICRO WORD ADDRESS, DEFAULT IS THE

; FOLLOWING MICRO WORD
;SYMBOLS ARE DEFINED BY *:"

KMX/=0,6,58 ;CONSTANTS OR # FROM FK
.8=0 148 FROM FK
i#1 FROM FK
;#2 FROM FK
. i#3 FROM FK
.4=4 i#4 FROM FK
SP1.CON=5 +SPECIFIER 1 CONSTANT
SP2.CON=6 ;SECIFIER 2 CONSTANT (=11 MODE)
ZERO=6 ; OR ZEROS (VAX MODE)
SC=7 ;SC[9:0] FROM FK

;8 - 3F: CONSTANTS (1 .CYCLE SETUP IF ALU IN ARITH MODE)
;DECIMAL VALUE OF CONSTANT

.14=8 (AF,JL,MH)
.A0=9 (AF,JL)
.34=0A (AF)

.28=08 (AF)

.40=0C (AF,JL,MH, TF)
.50=0D (AF ,MH)
.3000=0E (JL)

LEF=0F (JL)

.80=10 (AF,JL,MH,TF)
.8000=11 (AF)

LFF=12 (MH,TF)
.FF00=13 (MH, AF, JL)
L1E=14 AF)

.3F=15 (MH,AF,TF)
LTF=16

L7217 (AF,MH)

(MH,CM, AF, TF)
(MH,AF,JL,TF)
(MH,TF)

(CM,JL,TF,MH)

.FFF0=1B



.FFFB=1C
.20=1D
.30=1E
.18=1F
.3FF=20
.C=21

.FFEF=2C
LFFF1=20D
.1922E

.FFF9=2F
LFFFF=30
.88=31

.3030=32

7E=3E
SPARE=3F

MCT/=23E,6,42,D

TEST.RCHK=00
MEM.NOP=02
TEST.WCHK=04
WRITE.V.NOCHK=0A
WRITE.V.WCHK=0C
LOCKWRITE.V.XCHK=0E
READ.V.RCHK=10
READ.V.NOCHK=12
REAC.V.WCHK=14
READ.V.IBCHK=16
READ.V.NEWPC=18

LOCKREAD.V.NOCHK=1A
LOCKREAD.V.WCHK=1C
SBI.HOLC=20
SBI.HOLD+UNJAM=22
INVALIDATE=24
VALIDATE=26
EXTWRITE.P=28
WRITE.P=2A
LOCKWRITE.P=2E
READ.P=32
READ.INT.SUM=36
LOCKREAD.P=3A

i MEMORY

VAX-11/780 MICROCODE, CONTROL ROM FIELD DEFINITIONS

(CM,TF,MH)
(CM,JL,MH,TF)
(CM,AF ,MH,TF)

;24 (MH, AF, TF)
11023 (CM)

112 (CM,JL, TF,MH)
113 (TF)

31 (AF,UL,MH,TF)

17936 (UL,MH)
1176 (MH)

H (cm)

1124 (AF)

i=32 (JL)

;196 (TF)

H (JL)

=17 (AF)

;=15 (AF)

;25 (AF)

i (AF)

=1 (MH, UL, TF)
1136 (AF)

i? (TF)

1240 (TF)

1192 (TF,MH)

6 (CM, UL, TF)
i9 (CM)

;=10 (CcM)

=11 (cm)

126 (CM,AF,TF)
136 (CM,MH)
127 (CM,AF,TF)
i-4 (CM,TF,MH)
$10 (AF,MH)

1126 (AF,TF)

CONTROL

i TEST TBUF WITH READ CHECK
iNEITHER CPU NOR IB GETS MEM CYCLE
i TEST TBUF WITH WRITE CHECK
JWRITE, INHIBIT TRAPS

JWRITE, NORMAL VARIETY

i INTERLOCK WRITE, VIRTUAL ADDRESS
iREAD, NORMAL VARIETY

iREAD, INHIBIT TRAPS

+READ FOR MODIFY

iREAD, CHECK CONTROLLED BY IBUFFER
iBEGIN NEW INSTRUCTION STREAM

i DATA GOES TO INSTRUCTICN BUFFER
i INTERLOCK READ, INHIBIT CHECK

i INTERLOCK READ, NORMAL VARIETY
iSTOP ALL SBI ACTIVITY

JRESET SBI

iCLEAR CACHE ENTRIES
iMICRODIAGNOSTIC FORCE VALID
{EXTENDED WRITE TO CLEAR MOS ERRORS
IWRITE, PHYSICAL

i INTERLOCK WRITE, PHYSICAL

yREAD, PHYSICAL

3 INTERRUPT SUMMARY READ

3 INTERLOCK READ, PHYSICAL




PCK/=0,3,32

ALLCW.IB.READ=3E

MSC/=0,4,26,0

NGP=0
CHK.CHM=01
CHK.FLT.O0PR=02
CHK.GDD.ADDR=03
IRD=04
LOAD.STATE=05
LCAD.ACC.CC=06
READ.RLOG=07
CLR.FPD=08
SET.FPC=09
CLR.NEST.ERR=0A
SET.NEST.ERR=08B
SECOND.REF=0C
RETRY .NJ.TRAP=0D
RETRY.TRAP=0E
INH.CM.ADDR=0F

o]

NOP=
PC_vA=1
PC_I1EA=2
VA+4=3
PC+1:=4
PC+2=5
PC+4=6
PC+N=7

QK/=0,4,51,D

NCP=0
LEFT2=1
RIGHT2=2
LEFT=5
RIGHT=6
SHF=8
SHF.FL=9
DEC.CON=0A

ACCEL=08B
D=0C
ID=0E
CLR=0F

RAMX/=0,1,77,D
ol

Q=1

RBMX/=0,1,77

G=0
D=1

SCK/=0,1,23,0

NOP=0
LOAD=1

SGN/=0,3,48,D

NOP=0
LOAD.SS=1
SS.FROM.SD=2
NOT.SD=3
SD.FROM.SS=4
SS.XOR.ALU=5
ADD.SUB=6
CLR.SD+5S=7

SHF/=0,3,85,D

ALU=0
LEFT=1
RIGHT=2
ALU.DT=3
RIGHT2=4
LEFT3=5

;SIGN CONTROLS

VAX-11/780 MICROCODE, CONTROL ROM FIELD DEFINITIONS

iGIVE IB A CYCLE IF IT WANTS ONE

sDEFAULT
sCREATE NEW PSL FOR CHM
jUTRAP IF ALUL15>=1, ALU<14:7>=0

sTHIS STATE IS INSTRUCTION DECODE

;TAKE CONDITION CODES FROM ACCELERATOR
s (AND POP RLOG STACK)

;CLEAR PSL<FPD> BIT

7SET SAME

;CLR NESTED ERROR FLAG IN CPU STATUS
7SET SAME

;OF UNALIGNED DATA REFERENCE

tAPPLY SAVED CONTEXT, INHIBIT TRAPS
JAPPLY SAVED CONTEXT TO THIS REF
;ALLOW USE OF FULL 32-BIT ADDRESS

;ADDRESS COUNT CONTROL

sDEFAULT

iVA_VA+4
1PC_PC+1
$PC_PC+2
;PC_PC+4

iPC_PC+N, N 1S DETERMINED BY INSTR BUFFER

;DEFAULT, HOLD
7DOUBLE SHIFT LEFT 2
+DOUBLE SHIFT RIGHT 2

i LOAD SHF, INTEGER FORMAT

1 LOAD SHF, UNPACKED FLOATING FORMAT
yDECIMAL CONSTANT = 6'S IN EACH NIBBLE
3 FOR WHICH ALU CRY OUT IS FALSE

i LOAD ACCELERATOR DATA FROM DF BUS

;LOAD ID BUS
1 LOAD ZERO

sDFTA PATH MIXER TO AMX

;DEFAULT

+DATA PATH MIXER TO BMX. SAME BIT AS RAMX

;SC REGISTER CONTROL

;DEFAULT, HOLD
1 LOAD SMX<09:00>

;DEFAYLT
$SS_ALU<15>

1SS_SD

{SD_NOT SD

1SD_SS

1SD_ALU<15>, SS_SS.XOR.ALU<15>
7SD_ALU<15>, SS_SS.XOR.ALU<15>.XOR.IR<1>
+CLEAR BOTH

iALU SHIFTER CONTROLS

;DEFAULT, SHF_ALU
{SHF_ALU(L1), INSERT SI CNTL
{SHF_ALU(R1), INSERT SI CNTL
{SHF_ALU(DT: LO,L1,L2,L3), INSERT 0
{SHF_ALU(R2), INSERT SI CNTL
$SHF_ALU(L3)
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$1/=3,3,55,0

DIVD=0
ASHR=1
ASHL=2
ZERO=3
SPARE=4
LIV=5
MUL+=6
MUL==7

SMX/=0,2,16

EALU=0
FE=1
ALU=2
ALU.EXP=3

SP0/=0,7,35,D

NOP=0
LOAD.LC.SC=6
WRITE.RC.SC=7

SP0.AC/=0,4,38

LOAD. LAB=1
LOAD. LA=2
WRITE.RAB=3

SPO.ACN/=0,3,35

SP1.SP1=0
SP2.5P2=1
SP2.5P1=2
PRN=3
PRN+1=4
SC=5
SP1+1=6

SPO.ACN11/=0,3,35

SRC.SRC=0
DST.DST=1
DST.SRC=2
iSRC.SRC=3
SRC.CR.1=4
5C=5

SPO.R/=0,3,39

LOAD.LC=2
WRITE.RC=3
LOAD.LAB=4
WRITE.RAB=5

LOAD.LAB1.WRITE.RC=6
LOAD.LC.WRITE.RAB1=7

sSHIFT INPUT CONTROLS

H SHF D Q

H PSL<N> Q31 ALU C31

H ALU 31 QO Q31

H 0 0 D31

; 4 0 [

i Q31 Q31 ALU C31

; 0 ALU 0,1 O

H 1 ALU 0,1 1
;MIXER TO SC

JEALU <9:0>

; FE<9:0>

1ALU<09:00>

;ALU<14:07>

;SCRATCH PAD OPCODE, 7 BITS
;DEFAULT
;LOAD LC, ADR=SC[03:00]
sWRITE RC, ADR=SC[03:00]

;4 FUNCTION BITS OF SPO FIELD
;LOAD LA, LB FROM R(ACN)
;LOAD LA_RN, HOLD LB
{WRITE RA, RB (ACN)

;AC NUMBER IN SPO FIELD

;VAX MODE RA RB
;0 SP1 R SF1 R
Hal SP2 R SP2 R
;2 SP2 R SP1 R
;3 PRN PRN
H PRN+1 PRN+1
;5 SC<03:00> SC<03:00>
;6 SP1 R+1 SP1 R+1
;AC NUMBER IN SPO FIELD -- 11 MODE
;=11 MODE RA RB
;0 SRC R SRC R
i1 DST R DST R
;2 DST R SRC R
i3 SRC R SRC R
;4 SRC R .OR. 1 SRC R .DR. 1
35 SC<03:00> SC<03:00>

;SCRATCH PAD FUNCS WITH LOW 4 BITS OF SP AS ADR
;LOAD LC, ADR=SPO.RN

{WRITE RC

;LOAD LA, LB

{WRITE RA, RB

;LOAD LA, LB[R1], AND WRITE RC[RN]
;LOAD LC[RN], AND WRITE RA, RB[R1]
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SPO.RAB/=0,4,35 ;RA/RB LOCATIONS
R

R1=1

R2=2

R3=3

R4=4

R5=5

R6=6

R7=7

AP=0C sR12

FP=0D sR13

SP=0E iR14

R15=0F ;RIS
SPO.RC/=0,4,35 3RC LOCATIONS

T0=0

ARGUMENT LIST POINTER

STACK FRAME POINTER

STACK POINTER

PC, TO SOFTWARE, SCRATCH TO UCODE

wowowon

T1=1

T2=2

T3=3

Ta=4

15=5

76=6

T7=7
LC.sv=8 +MEM MGMT SAVES LC HERE
VA.SV=9
PTE.VA=0A
PTE.PA=0B
PC.S5V=0C
SC.Sv=0D

VA .REF=0E
MBIT.VA=0F
PTE.MASK=0F

sue/=0,2,64,D $SUBROUTINE CONTROL
NOP=0 DEFAULT
CALL=1 ;PUSH UPC OF THIS MICROINSTRUCTION
i ONTO USTACK
RET=2 3"OR" TOP OF USTACK TO UPC
i AND POP USTACK
;REPLACE LOW 8 BITS OF NEXT
; UPC WITH SPECIFIER DECODE FROM
; INSTRUCTION BUFFER

SPEC=3

VAK/=0,1,25,D
NOP=0 ;DEFAULT
LOAD=1 3 LOAD VA

2014 ,BIN ;RE-ENABLE LISTING SPACE FOR BINARY OUTPUT
2015 .CREF ;RE-ENABLE CROSS REFERENCE
2016
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;October 11, 1976
=== trap on ===
VL F VAT A o S! Y = utrap on condition
P lulcl iBCXATDT B! % = utrap on condition uniess MSC/
! I Nl HISIMC P LBDBCI} SECOND.REF or RETRY.NO.TRAP
A ivi C! E'AJTEATUAPPE] N = do not utrap on condition
D MCT Fi/} T/ CiViS S GGF DA AR]| - = hardware behaviour undefined.
S 3210 S!P! N! KIEIS S ENMRRRR] ucode must prevent condition
0 0000 O}v} RININ N N NNNY NN} TEST.RCHK
0 0001 0}V} INJN N N NNNNN N, MEM.NOP
0 0010 O}V! WININ N NNNNYNN| TEST.WCHK
0 0011 0} |} i i
0 0100 O} | |
0 0101 O}V W INIY N = =N=Y N Y| WRITE.V.NOCHK
0 0110 0!V} W! W!YIY Y * % Y Y Y N Y| WRITE.V.WCHK
0 0111 O}V}IIW INj= = = = = - Y N Y} LOCKWRITE.V.XCHK
0 1000 O}V} R} RIY|Y Y * * N Y Y Y Y| READ.V.RCHK
0 1001 O}Vv} R} INJY N - =N =Y Y Y] READ.V.NOCHK
0 1010 O}V] R} WiYlY Y * = Y Y Y Y Y| READ.V.WCHK
0 1011 OV} RIIBIY]Y Y Y Y Y Y Y Y Y| READ.V.IBCHK
0 1100 0}V} R} RINJN N N NN Y NN N| READ.V.NEWPC
0 1101 O}V!IR} NJY N = = N =Y Y Y| LOCKREAD.V.NOCHK
0 1110 O}JV}IR! WIYlY Y - = Y = Y Y Y| LOCKREAD.V.WCHK
0 1111 0} ! i i
1 0000 O} |HOLD IN{N N N N NN NN N| SBI.HOLD
1 0C01 O} JUNJUAMI{NIN N N N N N N N N! SBI.HOLD+UNJUAM
1 0010 O}P!INVALININ N N N N N NN N| INVALIDATE
1 0011 O}P! VAL ININ N N NN NN N N} VALIDATE
1 0100 O!P}EXTWRININ N N N N N N N Y| EXTWRITE.P
1 0101 0P w NINN N NNNNN Y| WRITE.P
10110 0} |
1 0111 0}P IW ININNNNNNNN Y| LOCKWRITE.P
11000 0} | i
1 1001 0;P} R NIN N NNNNNY Y| READ.P
1 1010 0} ! |
1 1011 O}P} ISR INJN N N N NN NN Y| READ.INT.SUM
1 1100 0} | H
1 1101 0{P}! IR N NNNNNNY Y| LOCKREAD.P
11110 0} ! |
1 1111 0{1} R NN NNNNNNN] ALLOW.IB.READ
0 XXXX 1} ! I INN NNNNNNN| NO MEMORY OPERATION
1 XXXX 1}I} R ININ N NNNNNN N} DEFAULT: ALLOW IB READ
Abort Ref on Trap? A A A A A AR A (A=any, R=read)
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« LONGNY/NTV * XNBY/XNG * O/ XWGY * XYY /XINY * O/ XNV Y
+LONGNY/NTY * WSVIN/ XN * XYY/ XINY * O/ XKV o

# LONCONY/NTY * XN/ XIWE * L/ XWX * XWVY/XINY * Q/ XNV Y o [
wGNV/NTY *HSYI/ XIS * XNV Y / XNV “Q/ XNV Y o

«ANY/NTY XM/ XINE * LD/ XY * XYY /XY *Q/ XYY u

w8-Y/NTY XY/ XWE O/ XWEY* 19/1Q° 1XO0 * XNYY, (WY *Q/XWVYY .
wO/ XNEY. XWSY/XWE * G/XWVY* 1®/1Q" LXO " XWVH/ XY * 8+Y/N1V 0
wIT/XWE A/ XWVY‘ Le/L1a" LXO " XIWVE/XNY ‘' 8+Y/N1V.

wB=¥/NTV  XWH/XWE ' TO/XIWN " 1©/LCQ* LXO0 " XKYY/XWY ‘ Q/ XAV Y
w8+Y/NTV XWH/XWE * 2O/ XWH* 19/10"* LX0 " XINVH/XNY * Q/XWVYu

O° LONGNY 3~ NIV

MSYW " LONGNY *3~ N1V

I%° LONGNY @~ N1V
WSYW ONY*Q~ NIV
[Ix-anv 0" niv
o0-[lixo-a~nv
0+[ lixo-a"nv
21+[}1x0"a" Ny
[In-[]ix0-a"nv
[In+[11x0-a"nmyv

wTO/ XWX XWH/XINE A/ XNVY* 19/10° LXO0 " XWVYH/XWY * LONGNY/NTV, [ 1x%-1ONany [ 1ix0 a~n1v

#ONY/NTV XWH/XNE 2O/ XWH * 1@/ LA LX0 " XAVY/XNY G/ XWVY .
WV/NIV10/1Q° LXO " XWVY/XNY G/ XWVY u

WY/NIV XAVH/XWY *Q/ XNV Y W

«VY1ON/NTIV'ONGT/LG " LXO " XWVYH/ XNV 4

w b+84+Y/NTV XWSY/XNE O/ XWEY *ONOT/LA° LXO0 ° XWYH/XWY «
wh=8=Y/NTV‘'XWEY/XWE ‘' O/XWBY ‘ONOT/LA* LX0 " XWVH/XWY v
w8=-Y/NTV ' XWBY/XNE ‘' O/XWEY ‘ONOT/LA‘ LXO0 " XYY/ XWY u
w8+V/NIV ° XWEY/XWE ' O/XIEY ' ONOT/L0* LXO0 " XWYH/XWV u

w b+8+Y/NTV HSYW/XINE ‘ONOT/LQ* LXO " XIWYYH/XWY u
wb=8-¥/N1V*D71/XWE ‘ONOT/LA" LXO " XWVH/XWY «

w b +84Y/NIV D1/ XWE ' ONOT/LA " LX0 " XNV H/ XNV u

w8-Y/N7V ' I7/XNE *ONOT/LQ* LXO0 " XWVY/ XNV u

WB4+Y/NTIV OT/XNS *ONOT /LG  LXO " XIWVH/XWV u

wb+84Y/NIV ' 87/XNG ' ONOT/ LA LXO0 * XIWYH/ XY«
wb+8+Y/NTV ONOT/LA " LXO0 “ XWVY/XWY ‘ XAN/XWE * 1D/ XN u
w8+Y/NIV ONOT/LQ" LXO " XWVYH/XWY ‘ XWH/XWE * 1@/ XWNu
wb=8-Y/NTV ONOT/L0* LX0 XWVY/XWY ‘ XWNH/XING * 1@/ XWH u
w8=Y/NIV  XWH/XWE ' +@/XWY ONOT/LQ"* LXO " XWVH/XNY »
#8+Y/NTV  XWY/XWE ' Q/XWEY ‘ONOT/10° LX0 " XWYH/ XNV«
wb=8-Y/NTV " XWSY/XWE *'Q/XWSY ‘' ONOT/LA* LX0  XWVH/XWNY u
«8-V/NTV " XWEY/XWE ‘Q/XWEY ' ONOT/1Q" LXO0 " XWVY/XWY «
wG/XWNEY * XWGH/XIWE *ONOT* LX0 " XWYH/XWY * L@/N1V .
W¥/NIV ONOT/LG" LXO XWVYH/XWY »

©ctaNvY @ NIy

[Ix-anv-[]ix0o-a"niv

[1ix0-a”nv
a’niv
1=-"ny
1+0+07NY
1-0-0"NV
0-0"Nv
0+07 N1V
L+EMSYIW+0™ NV
1-97-0" N1V
1+27+0° N1V
271-0"N1v
2971+0” NV
148740 NV
L+[In+07 NIV
[In+0" NV
t=[ In-0"n1v
[Iw-0"nv
a+0" N1V
1-a-0"N1v
0-0"N1v
aflo"nv
(v)o™niv

AY¥HL “°°0"NIV?
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LHOX/NTY ' 91/XWE " 1@/98°0dS " D1°av01/y " 0dS* XWYY/XNY * Q/XWVY.
LHOX/NTY*87/XNE " 18/8VY " 0dS 8Y1°aY01/¥°0dS "  XWYd/XWY ' Q/XWYH u
WHOX/NIY E XWEY/XIWE * O/ XWS Y XIWVY / XKV * O/ XWYYu
JHOX/NTY DT/ XINE * XNV Y/ XY * G/ XYY
JHOX/NTY XM/ XINE * 19/ XWH ' XINYd /XN * G/ XNV Y u
WEHY/NTY XM/ XN * 2O/ XN ' 1©/1Q° LXS  XWYH/XWY O/ XWY Y.
WANY/NTV  XIWH/XINE * T/ XWH* 19/ 10" LXS * XWYY/XWY A/ XNYY [Ix
WV/0TV 19/ 10" LXS  XNYY/ XN O/ XWYH
20/ XIWYY O/ XNEY " XNBY/XIWE * XYY /XY * O ° T1Sd+8+Y/NTV
wb=8=Y/N1V "' XWEY/XWS ' O/ XWIY * XWVY/XWY A/ XNV
W L+EHY/NTV XWEH/XINE O/ XINGY XNV S/ XWY * O/ XAV Y«
WE-Y/NTY  XWBH/XIWE O/ XWEY XYY/ XINY * O/ XWYH
JBHY/NTV XWEY/XIWE * O/ XNSY ' XYY/ XNV * G/ XWVHu
W 1O/NTY  XNEYH/XING ' O/ XNBY * XWVH/XWY ' G/ XNV Y«
WHO/NTV * XWEYH/XIWNE * O/ XNEY * XNVY/XNY '3/ XAYY
« LONYO/NTV * HSYIN/XINE * XKV YH/ XNV * O/ XAVY o
WHO/NTVY ' 21/ XINE * XINV Y/ XWY * Q/ XNV Y u
WHO/NTY XA/ XWE * 1O/ XINA ' XYY/ XWY * G/ XNV
4D 1Sd+8+Y/NTV 1/ XNE  XAVY/XWY A/ XWY Y u
wb=8-Y/NTV " O7/XINE * XINVY/XWY *Q/ XNV Y«
WB-Y/07TY D1/ XWE  XAYY/XIWY * Q/ XNV Y u
WB+Y/NTV DT/ XWE XYY/ XWY O/ XNV H
W 1O/NTV DT/ XIWE * XNV Y/ XIWY * Q/XWV Y«
WB-V/NTV 87/ XWE  XWYY/XWY *a/XWY Y.
wb=8-V/0TV* X/ XING * 1@/ XWX XNV /XWY ' Q/XWVYu
W bHEHY/NTY  XWH/XINE * 1D/ XN * XNV Y/ XINY * G/ XYY o
WwE=Y/NTV  XNW/ XS * L@/ XINH  XWYH /XY Q/XWVH»
WEHY/NTY XN/ X 19/ XINY * XNV YH / XINY * A/ XWY Y u
W bO/MTY XN/ XIWE * T/ XA * XWYH/ XIWY * G/ XAV H
w8/N1V* XWEY/XNE O/ XWEYHw
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W CTO/XINNA * XIWH/XING * O/ XWVY " 1O/1GQ" LXO " XWYH/XAY ‘' 8=-Y/NTV.

WZO/ XY XWH/XINE O/ XWVY ' 19/1Q" LXO " XNVY/XIWY ' 8+V/NTV

W@/ XWEY ' O/XNVY  XWAN/XWE * 19/L0° LX0 " XWVY/XWY ' L+8+V/NTIV.

WO/ XWVYQ/XNEY  XWEY/XWE* 19/10° LXO0 XWVY/ XNV ‘8+¥/NTV .
«Q/XIWBY  XWEY/XWE ' O/XWYY " 19/10" LXO0 " XWVY/XWY "' 40/NTV W

wZO/XWH * XWH/XWE *O/XINVY ' 18/10° LXO0 " XIWVY/XWY 4O/ NIV u [1

[In-[1ix0 0" N1V
[In+[1ix0o-0 N1V
t+a+[ Jixo-0"nIv
a+[ ]1x0-0" NIy
a-y0*[Jixo 0" nv
¥ ¥0°[lixo-0” Ny

wZO/ XY * XWX/ XING “ O/ XWYY* 1©/1G° 1X0 " XIWVH/XAY * LONGNY/NIvw  [IM°LONGNY [ ]1x0°0 NV

WV/NIVY 10/ 10° LXO " XWY Y,/ XINY * O/ XWY Y
WV/NIVXKYE/XIWNY * O/ XWV Y o

[1ix0-0"n1v
o7 nv

©°*TIHOVI NHHL 0T NIV

«8/N1V°*2d/XN8 .

«8/01V* 14 "QINOVE/XWE w

«LONYO/NTV *ONOT/ 1A LXO0° XWVY/XWY *D1/XWE * 1@/0¥ 0dS ‘21 °av01/¥°0dSw
W@/ XWYY  XINVY/XWY ' YLON/NIVw
w8/N1V*21/XNa .

«8/N1V* 871/XNE .

«O/XINGY ' XWEY/XWE ' VI/XIWY * L-8=Y/N1V
#O/XNEY * XNEY/XWE V1 /XWY ‘8-Y/NTVu
#O/XNEY " XNEY/XINE YT/ XWY ‘' 8+Y/NIVw
wb®/NTY  XWSY/XNE O/ XWEY ‘ V1 /XIWY u

WO/ XWE YT/ XWY 8+V/NIV .
Wl@/NIV 871/ XNE Y1/ XWY W

«D0TY 8=V/NTV XWX/ XWE * L&/ XWX ¥V 1/XWVu
«D0TY " 84+Y/NTY * XWH/XNS * 1/ XWH* VT/XWV «
w @/ XY * XWH/XWE * ¥ /XWY * L+8+Y/NTV .
wB=Y/NTY " XWH/XWNE " 1@/ XWN‘ VT/ XY«
WEHY/NTV XWH/XINE * 1@/ XN YT/ XNV u
wb=8=¥Y/NTV "  XWGY/XWE ‘' G/ XWEY ¥/ XNV u
w8-Y/NTV ' XWEY/XNE ‘ /XWBY ‘ VI/XWY w

W b@/NTV " XWEY/ XN * A/ XWEY ¥ 1/ XNV u
WHOX/NIV DT/ XNE VI /XIWY

« LONGNY /MY HSYIW/XNE ‘ VT/ XV u S
« LONGNY/NTV * YWH/XINE * 1@/ XWH * VT / XAV « [
#ONV/ATV E XWH/XINE * 1D/ XWH Y1/ XY«
«V/NIV YT/ XWY w

28707V XWH/XING * L@/ XWH

od”nmv
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«D0TY " B+Y/NIV  XWH/XIWE * L@/ XANW ¥1/XWY* 1dS* LdS/NOY " 0dS*av1°av01/0V " 0dSw 901
W8/N1VO7/XWE 2521 av01/0dS

«8/071V“271/XN8 ‘ L®/0¥ 04S ' 21°aV01/Y¥°0dS

w¥OX/NTY * XWH/XWE TS/ XWX V1 /XWY* 1®/8VYH°0dS 8YT1°av01/¥ 0dSw

wZO/XAN ' 1®/8VYH"0dS 8V °AVO1/Y 0dS‘ XWH/XWE ' ¥1/XWY‘ LONYO/NIV. [

wHO/NTY XM/ XIWE ' 2O/ XINY ‘ VI /XWY * 1@/8YYH " 0dS ‘' 8Y1°QV01/¥°0dSw

W¥/NIV Y1/XAY ' 1SA°1SA/ L INJV *0dS *8Y1°avD1/0V  0dSw

dr [ In+(1ds)¥" Ny
(0s)ou7 N1V
[]od7nv
[Ix-¥ox- [y niv
I¥-LoNYO* [ J8” Y
[Ix-¥o-[]d"mv
(1sQ)¥”n1vY

« LONONY/NTY *MSYW/XWS ' V1/XWY * 1©/8YY¥°0dS ' 8Y1°QY01/¥8°0dS. WSYIW ' LONGNY " [ 137NV

wANV/NTY * XINH/XINE * 2O/ XWH ‘¥ /XINY ‘ 1®/8YY " 0dS 8V °Av01/¥°0dSw
WY/NIV YT/XWY ' L®/8YYH°0dS 8V av01/48°0dSw

WwHOX/NIY ' 21/ XING * XINVY / XINY * O/ XNV Y«

wHOX/NTY * XWH/XWE * 1@/ XWH " XYY/ XWY * O/ XYY u
«HOX/NIV*Q/XWaY ' XWBY/XNE  XIWVY/XAY ‘ O/ XAV Y«

w8+Y/NTV ' Od/XNE * 18/1Q " LXS " XWYY/ XAV O/XNVY .

wB+Y/NIV 81/XNE " 18/10" LXS  XNVE/XWY * O/ XNYYu

wE+Y/NTY XWX/ XNE 2O/ XN 19/ L0 LXS " XWVY/XWY O/ XWYY

[In-anv [ ]a"nmv
[SENLE

271 ¥ox"0_ Ny
[1%-¥ox 0~ nv
a-y¥ox-0” NV
od+[]ixs 6" nNIv
g1+[11xs 07 nIv
[Ix+[]ixs 0NV

wl®/1Q°ZS/XIWH XWX/ XNE O/ XAYY ‘ LXS  XIWVY/XWY * LONGNY/NTV. [ 1% LONGNY-[]1XS 0™ NV

#O/XWYY* 1a/1Q" LXS  XWYY/XWY ' VY/NIV.
w b/ XWY * XIWY/XINE * O/ XWYY * XYY/ XWY * LONYO/NTY W
w¥O/NTV 07/ XWE  XWVYH/XIWY * O/ XWYH u
«HO/NIY* XWH/XING * L/ XN * XINVY /XY ‘ O/ XAV du
AASYIN/XWE ‘ O/XWVY * XKYY/XWY ' L-8-Y/NTVau
WMSYW/XWE O/ XYY XWYY/XWY ‘8+Y/NTVa
wOT/XNE O/ XAVY ‘ XAVE/XWY * 1+8+Y/NTV 0
WB=Y/AV " D7/ XNS  XWYY/XWY * C/XWVY .
WBHY/NTY DT/ XNE XYY/ XKY O/ XNV Y u
w b+E+Y/NV 87/ XKE * XNV Y/ XY ' O/ XAV Y
WB-Y/NTV° 81/ XWE  XINVY/ KWV O/ XAV H .
WEHY/NTV 81/ XWE  XWYYH/XINY O/ XYY«
w LD/ XM S XN/ XNE * O/ XWVY * XAYY/XWY * L+8+Y/NTV
w8=Y/NTV * XWA/XNE "' L/ XWX XINVH/XWY * O/ XWYYu
wBHY/NTV XWH/XWE * L/ XN XYY/ XIWY * O/ XIWVY W
«Q/XWEY " XNGYH/XWE * O/ XNVYY  XWYE/ XY ‘ L-8-Y/NTV.
w8-Y/NTV‘ XWSH/XWE *Q/XNEY  XWYH/XNY * O/ XNYYu
w1®/NTV XWEH/XNE ' Q/ XN XWVYH/ XAV O/ XWNVY
w8/N7V XN Y/ XNE O/ XNEY W

w LONGNY/NTY * XWX/ XINE * 1O/ XWX * XIWVH/ XY * O/ XWY Y o

[1ixs 0"y
[I%-1oN¥O-O_ MY
21°30°07NY
[In-¥0-0” NV
L=WSYW-0" NIV
HSYW+C NV
1+071+07 NV
27-0" N1y

21407 NV
1487407 NY
81-0" N1y

81+0” Ny

t+[ Iu+0" NV
[In-0"n1v

[ In+0"n1v
1-0-0"N1vY
a-0"nv
alJo”nmv
(g8)o™nv

[ 1% LONGNY "0~ NV

w LONGNY /NI MSYIN/XINE XYY/ XKY * O/ XNVY o WSYW* LONONY * 0~ NIV

WANY/NTY XM/ XN 1/ XINY * XNV Y/ XINY * O/ XNV Y o

[I¥:onv 0T NIV
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wdON/YA* L®/L1G* ¥HOM* A*QVIH/LON' dON/MYAL  MHOM"3HOVO_[1a

WwdON/YQ*19/10°d*QvI¥/L1OW* dON/HY A d°*3HOVD_[]a

+dON/MG* 1®©/10* MHOON " A*aV3¥/ LON* dON/MYAW WHOON"3HOVO_[]a

wdON/YQ* 1©/10  WHOM A QYIY®I0T/LOW ' dON/ WY Au »1°3Hovo [ ]a

wdON/YA* 1@/ISW  HHOM A" QY 3IUNO0T/ LOW' dON/AY A [1%1°3HOVO"a

«dON/Y3*d30° LSNI/LQ MHO8I A" QV3Y/LON' dON/ MY A d30°LSNI®3HOVO™a
wdON/MQ* L9/10*WHOET *A*AQV3IY¥/LOW*  dON/WYAW ¥HIEI"3HOVO []a

wdON/YQ* 19/ISN* ¥HOY " A" AY3Y/ 10N JON/HYAu [13HOVD™a

wdON/YQ* 1@/ 1A  HHOY A" QV3IH/ LOW' dON/NWY A« 3Hovd [ la
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wdHS/MG NIV/IHS  E=V/NTV * XWEY/XNE * O/ XNEY ‘ONOT/LA"“ LXO0 " XWYY/ XNV 0-0"a
WIHS/YA'NTV/AHS * L+8+Y/NTV ‘9T /XWE *ONOT/ LA LXO0* XWYH/XWY u 14271+0°Q
wdHS/MA NIV/4HS  1+84+Y/NTV  XIWH/XINE * 1/ XWX ' ONOT/10° LX0 " XWVY/XWY « 1+[ In+0"a
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wdHS/MA NTY/IHS ' 8~Y/NTY * XWEY/ XINE * O/ XWaY ' XAYY/ XIWY * Q/ XNV H
wdHS/HMA' NTV/IHS ‘8+Y/NTY * XWBY/XIWE * O/ XNBY * XNYYE/ XNV * O/ XY Y
wdHS/MA ' NIV/IHS ' LO/NTY ' XINGY/XNS ' O/ XWEY * XINVY/XINY * O/ XINT Y u
a3dHS/MA ' ATV/AHS *¥O/NTV*IT/XNE "' L@/J¥ 0dS*D1°aAVaT/¥ " 0dS ' XWYYH/XWY ‘' A/ XWVY W
wdHS/¥A'NTY/JHS ' ¥O/NTV * XWEY/XIWE * O/ XNGY * XNV Y/ XY * O/ XNV Y o
WNTV/AHS 2 /XWH XM/ XWE A/ XIWYY * XINVY /XINY * 40,/ NIV * SHS/ UG
WNTY/AHS ' L /XM XN/ XINE * O/ XYY ' XIWYE/XWY * 80/ N1V * SHS/MA
wdHS/MNA NIY/S4HS ' LONNO/NTY *HSYIN/ XWE * XWYE /XY * O/ XNV Y

wdHS/ YA ' NTY/AHS “HO/NTY XN/ XING * L@/ XWX XY H /XY * Q/ XY H u
«[0E- 1w ¥0-a"au

wdHS/MA NTY/IHS ' 1e/NTV  HSYW/XINE * XINVH /XY * O/ XNY d w
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CONSOLE HELP FILE

VAX=11/780 CuwsOLt HELP FILE KV, 4 d=NLV=1v]7
GENERAL: CAUDKESS> IS A <WUMbEK>, UR Luwbk Ub TiHe FULLUWLNG
SYMBOLLC <AUDKESSES> (UNLY FUR mXAMIne ANU DEPUSLT CUAMARDS)

'"RUGKL,RZy0coeeosRLL, AP, FP,5P,PC'  (GENERAL KEGISTEKS)

'PSLY (PRUCESSUK STATUS wuRD)

tE (LAST ALDKESS)

et (ADDRESS FULLOWLING 'LASL'(*) ADDRESS)

tet (ADURESS PRECEEVING 'LAST'(*) ALURESS)

fa! (USES LASI EAAMLINL/DEPUSIL DALA KUK ALDKESS)

<NUMBER> 18 A STRIKG OF viGLT> I~ 1k CURKEW] ULEEAULL wADLX,
UR A STRING UF DLIG1TS PReFIXeD wIlH A DErAULT KALIX GVERKIDE(%U

FUR OCLAL, %X FUK HeX)

ALL CUMMANDS ARk IERMINALED oY CARRLAGE KETURN
YEXAMLINE CADDKESS>' =UISPLAYS CUNTenldS UF <ALDKESH>
"DEPUSIL <ADUKESS> <DALA>! “LEPUSITS <VATA> TU <ADUKESS>
USE A QUALIFIER AETER lne CUMMAND NAMe TU SPRCLFY

I'HE PKUPER ADORESS SPACE Tu USk:

e FUR PHYSICAL MEMURY(THE OEFAULT)

e FOR VIRTUAL mMEMURY

e FUR INTERUAL(PRUCESSUK) REGISTERS

/G FUR GENEKAL ReGLSTERS O IhkU F(RO IHRU PC)
/B! FOR VBUS KEGLSTEKS

/1 FUR 1DBUS KREGISTERS

EXAMPLE: TU EXAMINE VIRTUAL ADOREDS 10245, ThHE SHURTEST

UNIQUE CUMMAND SIKING IS5: 'E/V 10245

'EXAMINE IR' “bXAMINeS INSTRUCTION REGLSTEK(LR). ULSPLAYS
UP=CuDE, SPECIFIER, & EXECUTIUN PUINT CUUNTER
'START <ADDRESS>' =INITIALIZES THE CPU,DEPOSITS <ADDRESS>

TO THE PC, ISSUES A CONTINUE TO THE 1SP.

TCONTINUE' ={SSUES A CONTINUE TO THE ISP.
THALT' =HALTS THE LSP

1BoOT! =BO0TS THE CPU FROM DEFAULT LEVICE
'"INITIALIZE' =INITIALIZES THE CPU
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CONSOLE HELP FILE

'SHOW' =DISPLAYS CONSOLE AND CPU STATE

'SHOW VERSION' =VISPLAYS VERSIONS OF MICROCODE AND CUNSOLE

'TEST! =RUNS MICRO=DIAGNUST1CS

'TEST/COM' =CALLS MICRO=DIAGNOSTIC MUNLTUR,AWAIITS CUNMMANDS
TUNJAM! =UNJAMS THE SbI

'SET STEP BUS!' =ENABLE SINGLE BUS CYCLE CLUCK MODE

'SET STEP STATE'

=ENABLE SINGLE TIME STATE CLUCK MUDE

'SET STEP INSTRUCTIUN' =ENABLES SINGLE INSTRUCTLIUN MOUE

'CLEAR STEP'

'NEXT <NUMBER>'

TQCLEAR <ADDRESS>!

'SET SOMM!

TCLEAR SUMM'

'SET CLOCK SLOw'
'SET CLOCK FAST!
'SET CLUCK NURMAL'

1561 RELUCATION :<NUMBER>!

=ENABLE NURMAL(NU STEP) MOLE

=<NUMBER> STEP CYCLES AKE DUNE, TYPE UF STEP
VEPENUS UN LAST 'SET STEP' COMMAND

=DOES A QUAD CLEAK TU <ADDKESS>,wHICH IS FurCev
Tu A GUAD WURL BOUNDARY(CLiARS ECC EKRLKS)
=5LTS 'STOP Uw mICKRU=bREAK mATCH' ENABLE
=CLEARS 'SIUP UN MICRUO=BREAK MATCh' EiAbLe

=SET CPU CLOCK eRev LU SLuw.

=SET CPU CLUCK FKeu TU EASE

=SET CPU CLUCKR rkEQ TU WUKMAL

=PUTS <WUMBEK> IMlu THE CunSULE'S KELUCATIuw
PEGISTER., COWTENLS OF RELUCATIUN KEGISTER
ARE ADUDED TO EFEECTIVE AUURESS OF PHYSICAL

AND VIKTUAL BXAMLINES AND URPUSLITS.

'SET VEFAULT <UPTLON>, . ..,<OPTlun>! =SET COwndULE LEFAULLS

NUTB: <UPLLUNS> ARER

'SET TERMINAL FILL:<NUMBER>'

UCTAL, HEX ,PHYSLCAL, VIRTUAL, INTERNAL
GENBERAL, VBUS, IDBUS,BY 1k, WUKU,LUNG,WUAL
=SETS FlLL COUWT FOR NUMBER OF BLANKS wRITTEN

TO THE TERMINAL AFTEK <CR> UR <LI>

'SET TERMINAL PRUGRAM' =PUTS CONSUOLE TEKMINAL LN10 'PROGRAM 1l/0' MUDE

' P! (CONTRUL=P)

'"HELP' =PKINTS
'@<FILENAME>!
'LUAD <FILENAME>!

'"LOAD/WCS <FLULENAME>!

=CAUSES CUNSULE TO EXIT 'PRUGRAM I/0' MUDE,
=UNLESS MODE SwITCH IN A 'DISABLE' POSITION
TH1S FILE

=PRUCESS AN INDIRECT CUMMAND FILE

=LUAD FlLk TO MAIN MEMOKRY.

=LUAD FILE SPECIFlEL TO WCS

NUTES THE '/START:<ADURESS>' QUALIFIek MAY ALSO Bt USED TU SPECIFY

IHE STAKLING ADDR&SS FUR A LUAD, UTHERwISE LOAD wlLL BEGIN

WLIH LOCATIUN O,



CONSOLE HELP FILE

TLINK? =CAUSES CUNSULE TO BEGLN CUMMAND  LINKING, CONSULE

"PERFURM?

TREPEAT <Any=CUNSULE=CUMMAMD>'

twCs!

'EivABLE UXLS!

'REBOUT!

'wAIl DOwe'

PRINIS REVEKSED PROMPYT TU LINDICATE LIWKING. ALL
CUMMANDS TYPED rY USER wHILE LINKING ARE STORED
Iv An INDIRECT CUMMAND FILE FUR LATEKR EXECUTLIUN,
CUNLRUL=C YERAINATES LINKING, (Skk PEKEURM)
=eXeCUTE A Flhe UF LINKED CUMMAWDS PReVIUUSLY
GENERATED VIA A 'Link' COMMAND,
= ChuSES IHE CUwsuLE TU KEPEATEULY EXECUTE
THe <CUNSULE=CONMMAND>, UNTLL STUPPEL BY A °C
=CALLS MICRU=DRbUGGEK, (FUR DEBUGGER HELP,
Iypr, '@WCSMUw.HLP')
=ENABLES CONSULE SUFIwARE Td ACCESS FLUPPY Dklve
1 ud THUSE SY5TemS WItTH LUAL ELUPPIRS.
=CAUSES A CUwnSULE SUFTwAKE ReLuAv
“wHEw EXECUTeU FRUM AN LDIRECT CUMMANL FILk, THIS
CubimAive wiLl CAuSE CuMmANnD rlLe EXECUTIUN 10 STUP

Unllus A) A 'ULUNE' S1GNAL IS KeCkLIVED ExUM lHE

PRUGKARM RUNWLING L THE VAX=11/780(CUMMAWD b LLK
eXtCUTLIUN Wilkb Cunflnuk), uk B) 1HE VAX=11/7n0
HALTS, UR UPLKATUK TYPES A “C(CUMimAND FILE &X=

ECUTIUN WILL TERMINALL).,



CONSOLE ABBREVIATION RULES

VAX=11/780 CONSOLE ABBREVIATIUN RULES REV=S g=NUV=T7
THIS FILE SHUwS THE SHOKTEST UNIQUE CUMNMAND STHINGS THAT wILL bk

RECOGNIZED AS THE CUNSULE CUMHAND LISTEev.

COMMAND SHUKTEST ABBREVIATIUN RECUGNIZEV
TEXAMLINE <ADDRESS>' 'E <ADDRESS>!
TDEPOSIT <ADDRESS> <DATA>! 'U <AUDKESS> <UATA>!'
'START <ADDRESS>' 'S <ADLRESS>!
"CONTINUE® c
THALT' TH!

THELP ' k!

'800T" -y

"INITIALIZE' e

'SHOW!' 18H!

'"SHUW VERSIUN' 'SH V!

'TEST! o

TUNJAHK! e

'SET RELOCATLION:<NUMBER>' 'SE R:<NUMBEK>!'
'SET STEP BUS' 'SE s 8!

'SET STEP STATE' 'SE 8 8!

'SET STkP LNSTRUCTION' 'SE S I'

'CLEAR STEP' 'CL s

'NEXT <NUMBER>! 'N <KNUMBEK>'
"QCLEAR <ADDRESS>' 'Q0 <ADDRESS>!
'SET SOMM' 'sg soO!
'CLEAR SOMM' 'CL su!

'SET CLUCK FAST! 'SE C F!

fSET CLOCK SLOwW!' 'SE C 8!

'SET CLOCK NORMAL' 'SE C N
"@<FILENAME>! '@<FILENAME>'



CONSOLE ABBREVIATION RULES

'LOAD <FILENAHE>' 'L <FILENAME>'
TLINK! i

'PERFORM ! e

'REPEAT <CONSOLE=COMMAND>' 'R <CONSOLE=COMMAND>'

THCS! Twe

VENABLE DX1:! YEN DX1:! ‘
'REBOOT! 'REB?

'SET TERMINAL FILLI<NUMBER>'  'SE T Fi<NUMBER>'

'SET TERMINAL PROGRAM' 'SE T PR!

'SET DEFAULT <OPTION=LIST>' 'SE D <OPTION=LIST>'
'WAIT DONE' 'wA D!

QUALIFIERS SHORTEST ABBREVIATIUN RECUGNIZED
/BYTE /B

/WORD /v

/LONG /L

/QUAD /Q

/0CTAL /0

/HEX /H

/PHYSICAL /P

/VIRTUAL } /A4

/INTERNAL /1

/GENERAL /G

/VBUS /vB

/1DBUS /1D

/HCS /wC

/NEXT:<KNUMBER> /N3I<NUMBER>

/CUMMAND /C

/START:<ADDRESS> /8 :<ADDRESS>
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CONSOLE-REMOTE ACCESS HELP FILE

'ENABLE

VENABLE

"ENABLE

TENABLE

"ENABLE

'DISABLE ECHO'

'DISABLE LOCAL CuPY'

TALK' =ESTABLISH TERMINAL TU [EKMINAL CUMMUNLICATIUN

BETWEEN LUCAL ANU REMUTE TERMINAL, KEYS

STRUCK
UTHER .
ECHU! =CAUSLES
ECHOED

LUCAL CupY! =CAUSES

Ow UNE TERMINAL ARE PRINTED UN THE

CONTRUL=P TeRM1NATES TALK.

CHAKACTERS TYPEUL IN TALK MODE TU Bk

BACK U THE URIGINATING TERMINAL,

THE LUCAL TERMINAL TO GET A COPY OF

UF OUTPUT BEING SeNl TU KEMOTE TERMINAL.

LOCAL COUNTROL'=ALLUWS THE LUCAL TERMINAL TO CONTRUL THE SYSTEM WHEN

1HE CUNSULE SWITCH 18 IN THE KeMUTE POSIT1ONS,

ABLED 8Y A CUNTRUL=P FRUM THE REMUYTE [EKMINAL.

CARRIER ERRUR'=CAUSES ThE CUNSULE TO PRINT

" 2CARRIER LOUST!

WHEN

DIS-

A LUSS UF CARKRIER IS veYTeCTED A1l RENUTE INTERFACE.

OUTPUT TU REMUOTE TERMINAL.

=[NHIBITS ECHOING OF CHARACTERS TYPED In TALK MUVE.

=DISABLE LUCAL TERMINAL FKRUM RECELVING CUPY OF

'DISABLE CARRIER ERRUK'=CAUSES CONSULE TU INHIBIT PRINTING UF CARRIER

LOST MESSAGE wHEN LOSS OF CARRLER DETECTED.



MICRODEBUGGER HELP FILE

REV=0 MAY 1977
!TO STOP PRINTING, TYPE °C
>

DEBUGGER COMMANDS (ALL TERMINATED BY CARRIAGE RETURN)

'E/P <ADDRESS>' =EXAMINE PHYSICAL MEMORY
YE/ID <ADDRESS>' =EXAMINE ID BUS REGISTER
'E <ADDRESS>' =EXAMINE WCS LOCATION, DISPLAY ALL FIELDS

'E <ADDKESS> <FIELDNAME=1>,<FIELDNAME=2>,,,,<FlELUNAME=N>
EXAMINE WCS LUCATION, D1SPLAY ONLY FIELDS
THE FIELDS SPECIFIED.
NOTES: <FIELDNAMES> = ACF ,ACM,ADS,ALU,bkN,BMX,CCK,CID,DK,DY,EAL
EBM,FEK,FS, IbC, IEK,UJM, KhX ,MCT, MSC,PCK,GK

KMX,SCK,8GN,SHF,S1,8MX,SP0,USU, VAK

'E RA <ADDRESS>' ~EXAmINE AN KA REGISTER

'E RC <ADDRESS>! =EXAMINE AN RC REGISTER

YE <SYMBOLIC=NAME>' =EXAMLNE ONE UOF THE SYMBOLICALLY NAMED
REGLSTERS

NOTE: <SYMBULLC-NAMES> = DR,FER,IBA,LA,LB,LC,Q,kL,SC,SR,UPC

'0/P <ADDRESS> <DATA>' =DEPUS1T <DATA> TO PHYSICAL MEMJRY

'U/ID <ADDRESS> <DATA>! =UEPUSIT <DATA> TU ID BUS REGS1TER

"D <AUDKESS> <FLELUNAME=1> <DATA=1>,<FIELDNAME=2> <DATA=2>,..c00000
=DEPUSIT TO wCS LUCATION, PUTTLING <DATA=1>
LNTU <FIBLUNAME=1>, e1C. UNSPeCIFIeD FIELDS
ARE UNCHANGED .
NOTE: THE '/4' WQUALLIFIER 4AY Bk USED 10 CAUSE ALL UNSPECIFIED

FIELDS TO Be CLEARED.
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MICRODEBUGGER HELP FILE

1D RA <ADDRESS> <DATA>'
'D RC <ADDRESS> <DATA>'

=DEPOSIT <DATA> TO AN RA REGISTER
=DEPOSIT <DATA> TO AN RC REGISTER

'D <SYMBOLIC=NAME> <DATA>' =DEPOSIT <DATA> TO ONE OF THE SYMBOLICALLY

NAMED REGISTERS(SEE LIST ABOVE).

NOTE: DEPOSITS TO THE RLOG STACK(RL) ARE NOT SUPPORTED.

TCONTINUE'

'START <ADDRESS>'

YHALT'

TSET SOMM!'

'"CLEAR SOHMM!

'SET STEP'

'CLEAR STEP'
=DISABLE

'RETURN'

TOPEN <FILENAME>'

'"OPEN DX1:<FILENAME>'

=RESUME MICRO=INSTRUCTION EXECUTION AS

SPECIFLED BY CONTENTS OF MICRO=PC(UPC)

=START MICRO=SEQUENCER AT <ADDRESS>.

=HALT THE MLICRO=SEQUENCER

=SET THE 'STOP ON MICRO=MATCH' ENABLE

=CLEAR THE 'STOP UN MICRU=MATCH' ENABLE

<ENABLE SINGLE MICRO=INSTRUCT1ON STEP MUDE.

START OR CONTINUE WILL ALLUW ONE MICRU=

INSTRUCTION TUu EXECUTE, 1HEN HALT THEk

MICRO=SEQUENCEKR,

SINGLE MICRU=1NSITRUCTION STEP MUbE,

=RETURN TO THE CUNSULE PRUGRAM

=UPEN SPECIFLED FILE On FLUPPY DRIVE O

=~UPEN SPECIFLED Fluk UN FLOPPY DrlVe 1

NUTES TOPEN' IS USED O SPRCIFY A FILE CUNTAINING THE MICRU=CUDE

CURRENTLY LOADED IN THE WCS PORTION OF THE CONTROL STURE.

(ADDRESSES 1000(16) & UP IN THE CUNTROL STURE)

THIS FILE WILL BE USED FUR ALL EXAMINES UF THE WCS,

SINCE THE wCS IS NUT DIRECTLY REAUABLE.



ERROR MESSAGE HELP FILE

?'<TEXT=STRING>' IS INCOMPLETE
THE <TEXT=STRING> IS NOT A COMPLETE CONSOLE COMMAND
?'<TEXT=STRING>' IS INCORRECT
THE <TEXT=STRING> IS NOT RECOGNIZED AS PART OF A COMMAND
TFILE NAME ERR
A <FILE=NAME> GIVEN WITH A COMMAND CAN NOT BE TRANSLATED TO RAD50
PFILE NOT FOUND
A CFILE=NAME> GIVEN WITH A 'LOAD' OR '@' COMMAND DOES NOT
MATCH ANY FILE ON THE CURRENTLY LOADED FLOPPY DISC. CAN ALSO
BE GENERATED BY 'HELP','BOOT', OR AN ATTEMPTED WCS LOAD IF
HELP FILE, BOOT FILE, OR WCS FILE IS MISSING FROM FLOPPY,
7NO CPU RESPONSE
CONSOLE TIMED=OUT WAITING FOR A RESPUNSE FROM CPU
7CPU NOT IN CONSOLE WAIT LOOP, CUMMAND ABORTED
A CONSOLE COMMAND REQUIRING ASSISTANCE FROM CPU WAS 1SSUED
WHILE THE CPU WAS NOT IN THE CONSOLE SERVICE LOOP
?CPU CLK STOP, COMMAND ABORTED
A CONSOLE COMMAND THAT REQUIRES THE CPU CLOCK TO BE RUNNING
WAS ISSUED WHILE THE CLOCK WAS STUPPED
?FLOPPY ERR,CODE=X
THE CONSOLE FLOPPY DRIVER DETECTED AN ERROR, CODES ARE AS
FOLLOWS S (CUDES ARE ALWAYS PRINTED IN HEX RADIX)
CODE=1 FLOPPY HARDWARE ERROR(CRC,PARITY,ETC)
CODE=2 FILE NOT FOUND
CODE=3 FLOPPY DRIVER QUEUE UVERFLOW
CODE=4 CUNSOLE SOFTWARE REQUESTED AN ILLEGAL SECTOR NUMBER
?FLOPPY NOT READY

THE CONSOLE FLOPPY DRIVE FAILED TO BECOME READY WHEN BOOTING.

?NO BOOT ON FLOPPY
CONSOLE ATTEMPTED TO BOOT FROM A FLOPPY THAT DOES NOT CONTAILN
A VALID BOOT BLOCK.

?FLOPPY ERROR ON BOOT

A FLOPPY ERROR WAS DETECTED WHILE ATTEMPTING A CONSOLE BOOT.

6-10



ERROR MESSAGE HELP FILE

?MIC=ERR ON FUNCTION
A MICRO=ERROR OCCURRED IN THE CPU WHILE SERVICING A CONSOLE
REQUEST. S8BI ERROR REGISTERS ARE DUMPED AFTER THIS MESSAGE
I8 PRINTED,
?INT=REG ERR
A MICRO=ERROR OCCURRED WHILE ATTEMPTING TO REFERENCE A CPU
INTERNAL(PROCESSOR) REGISTER. AN ILLEGAL ADDRESS WILL CAUSE
THIS ERROR,
?MICRO=ERR, CODE=X
AN UNRECOGNIZED MICRO=ERROR OCCURRED, THE CODE RETURNED BY
THE CPU IS NOT IN THE RANGE OF RECOGNIZED ERROR CODES,
'X' IS THE CODE THAT WAS RETURNED BY THE CPU,
?INT=STK INVLD
THE CPU HALTED BECAUSE THE INTERRUPT STACK WAS MARKED INVALID
?CPU DBLE=ERR HLT
THE CPU HAS DONE A 'DOUBLE ERROR' HALT
?ILL I/E VEC
THE CPU DETECTED AN ILLEGAL INTERRUPT/EXCEPTION VECTOR
7?NO USR HWCS
CPU DETECTED AN INTERRUPT/EXCEPTION VECTOR TOU USER wCS AND
NO USER WCS EXISTS
?CHM ERR
A CHANGE MODE INSTRUCTION WAS ATTEMPTED FROM THE INTERRUPT STACK
PMEM=MAN FAULT,CODE=XX
A VIRTUAL EXAMINE OR DEPOSIT CAUSED AN ERROR 'IN THE MEMORY
MANAGEMENT MICRO=-ROUTINE. 'XX' IS A ONE BYTE ERROR CODE
RETURNED BY THE ROUTINE, WITH THE FOLLOWING BIT ASSIGNMENTS:
BIT 0 = LENGTH VIOLATION(BITS NUMBERED FROM RIGHT)
BIT 1 3 FAULT WAS ON A PTE REFERENCE
BIT 2 = WRITE OR MODIFY INTENT
BIT 3 = ACCESS VIOLATION

BITS 4 THRU 7 SHOULD BE IGNORED



ERROR MESSAGE HELP FILE

?IND=COM ERR
THE CONSOLE DETECTED AN ERROR IN THE FORMAT OF AN INDIRECT
COMMAND FILE, POSSIBLE ERRORS ARE: 1) MORE THAN 80 CHARACTERS
IN AN INDIRECT COMMAND LINE, 2) A CUMMAND LINE DID NOT
END WITH A CARRIGE RETURN AND LINE FEED.
INT PENDING
THIS IS NOT ACTUALLY AN ERROR, BUT INDICATES THAT AN ERROR
WAS PENDING AT THE TIME THAT A CONSOLE=REQUESTED
HALT WAS PERFORMED. CONTINUE CPU TO CLEAR INTERRUPT.
?WARNING=WCS & FPLA VER MISMATCH
THE MICROCODE IN wWCS IS NOT COMPATIBLE WITH FPLA,
THIS MESSAGE IS PRINTED ON EACH ISP START OR CONTINUE,BUT
NO OTHER ACTION TAKEN BY CONSOLE.
?FATAL=HCS & PCS VER MISMATCH

THE MICROCODE IN PCS IS NOT COMPATIBLE WITH THAT IN WCS,

ISP START AND CONTINUE ARE DISABLED BY CONSULE.
PMICRO=HACHINE TIME OUT

INDICATES THAT THE VAX=11/780 MICRO=MACHINE HAS FAILED

T0 STROBE INTERRUPTS WITHIN THE MAX TIME PERIOD ALLOWED,
?REMOTE ACCESS NOT SUPPORTED

PRINTED WHEN CONSOLE MODE SWITCH ENTERS A 'REMOTE' POSITION,

AND THE REMOTE SUPPORT SOFTWARE IS NOT INCLUDeD IN THe CONSOLE.
?TRAP=4, RESTARTING CONSOLE

THE CONSULE TOOK A TIME=0UT LRAP. CONSOLE WILL RESTART.
PUNEXPECTED TRAP
MOUNT CONSOLE FLOPPY, THEN TYPE *C

CONSOLE TRAPPED TO AN UNUSED VECTOR, CONSOLE REBOUTS WHEN ~C TYPED
?Q=BLKD'

CONSOLE'S TERMINAL OUTPUT QUEUE 1S BLOCKED. CONSOLE wILL REBOOT,.




V BUS CHANNEL CONFIGURATION

V BUS RELATED
CHANNEL MODULES
f_H ~ A- Y
usc
0 M8235
I [
CEH
1 M8230
|
DAP IcL
2 M8229 M8231
I |
TBM IDP IRC
3 M8222 mM8224 mM8223
|
CAM CDM
4 M8220 mM8221
| |
SBL SBH
5 m8218 M8219
I |
FCT FAD
6 M8289 Mm8288
| |
7 RESERVED

TK-0703



V BUS DIRECTORY

CHAN

BIT
(HEX)

LD
2ne1
anA2
0003
noay
oees
nea6
(L1}
LILL]
3009
P00A
nAas
00ec
8200
Q00NE
feaF
naia
131
a2
.PER ]
duid
A01S
8A16
0017
2018
2019
0a1A
A1B
eaic
n210
001E
PALF
ne20
an2t
en2e
enesl
ne24
an2s
na26
@027
0a28
ne29
224
f@2R
@e2cC
anan
A02E
an2F
aa30
031
an32
0e33
en3y

BIV
(OCTAL)

0000
oveAng
neen2
29003
Aenay
LI LH
2epne
oeeay
20010
[ LA B Y
ano12
n0a13
oraly
veeis
anele
neat7
ava2e
00p21
[LTF]
nep23
aa024
n0@2s
nvo26
a0n27
naalae
0031
aae32
onalsy
avn3y
20035
70036
7eo37
aeoun
.L.LE]
29042
20nu3
RRo4d
noaus
[-LLXTY
onauT
n2gsn
.L.IES
anesSe
22953
neasy
2eass
avase
aras7
(1Y
[P
70062
wene3
LY

DWG

USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
usce
usce
uscJ
USCE
USCE
USCE
USCE
USCE
USCE
uscL
uscH
USCN
USCN
USCN
UscN
USCN
USEN
USCN
USCN
USCN
uscn
USCN
USCN
USCN
USCN
USCN
USCN
USCN
USCN
USCN
USCN
USCN
USCN
USCN
USCN
USCN
Uscn
USCN
USCN
USCN

MODULE

8235
¥8235
N8235
M8235
M8235
M8235
M8235
48235
M8235
#8235
Ma23s
8235
MB235
M8235
M823s
M8235
8235
MB235
M8235
M8235
M8235
#8235
8235
MB235
M8235
8235
HB235
M8235
M8235
M8235
8235
M8235
8235
M8235
8235
M8235
MB235
M8235
M8235
MB235
MB235
MB235
M8235
8235
MB235
8235
MB235
#8235
w8235
M8235
w8235
8235
M8235

ToS,

CPTO
cPYe
cPTR
CPTO
cePve
CPYQ
cPYa
cPYO
cPTa
cPTO
cPTO
cPTO
cPTa
CPTX
CPTX
CPTX
CPT1
CPT3
cPT3
CPT3
CPTX
CcPTY
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX

SIGNAL NAME

USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
USCF
usce
usce
uscJ

upC8v @8
upCSV @1
upcsy @3
upcsSy @3
UPCSV B4
upcsv S
UPCSV 06
upcsv @7
UPCSV @8
upcsv @9
uPCsSVv 1@
upcsv 1t
upcsy 2
STALL H
UTRAP H
ECO DISPATCH 26 H
1D BUS XCVR EN L
€S WR (3180@) H
€S WR (63332) H
€S WR (95164) H
WCS WR CYCLE H
WCS MEM AVAIL L
ACC OVERRIDE L
IBUF EN (@7100) L

ITXIXIXIIXIIXIIIX

ALU Z (1) H
LARG H

UBRQG H

PSL C BIT H
ALU C (1) H

ust H

LAGY H

uge H

UTRAP VECT @ H
LASY REF CODE 1 H
$s(1) H

UTRAP VECT | H
LAST REF CODE # H
SC NoEs @ H



V BUS DIRECTORY

BIv
(HEX)

0038
8036
@037
0038
8039
203A
0038
003¢
203D
A03E
003F
[L-L]]
0041
0042
2043
004y
0ous
2046
2047
@048
00us
004A
204uB
ee4c
@eup
BOUE
GOUF
00se
2ns1
ans2
2es3
@esy
0055
2056
@os7
00s8
@059
@05A
2ns8
80sC
@asb
@0OSE
00SF
2060
0061
oo62
2063
=117}
2065
@066
2067

817
(0CTAL)

20065
20066
20067
20070
20071
09072
20073
20074
20075
20076
20077
00100
no104
8102
00103
001094
80105
20106
00107
eni1e
00111
po112
20113
20114
09115
00116
00117
20120
00121
00122
20123
o124
a012s
00126
20127
00130
20131
22132
20433
M0134
P0135
20136
20137
20140
00141
0a142
90143
00144
20145
"LINTS
00147

DWG

USCN
USCN
USCN
USCN
USEN
USEN
USEN
USCN
USCN
USCN
USCN
USCN
USEN
usce
usce
usce
usce
usce
vsce
usce
usce
usce
usce
usce
usce
USCH
uscyd
uscJ
uscy
uscJ
uscJ
uscd
uscJ
uscJ
uscJ
USCM
USCH
uscM
USCM
uscH
useM
uscH
USCM
USCM
uscH
USCM
USCH
uscM
uscx
uscx
uscx

MODULE

M8235
M823%
MBR23S
MB238
MB23%
MB235
MB235
MB23S
M823s
MB235S
M8235
M8235
M8235
MB823S
MB235
MB235
M8235
M8235
M8235
M8235
M823S
MB235
M8235
M8235
Me23s
MB235
M8235
M8235
MB235
M8235
M8235
MB235
mM8235S
MB23s
MB235
MB235
MB235
Ma23s
MB23S
M823s
48235
Ma23s
MB235
MB23S
MB23s
M8235
M823S
M8235
MB235
mMB235
M8235

TeS,

cPTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CcPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX

cPTX

CPTX
CPTX
CPT3
cPTO
CPTX
CPTX
CPTX
CPYX
CPTX
CPTX
CPTX
CPTX
cPt2
cPT2
cPT2
CPT2
cPT2
CPT2
cPT2
cPT2
cPT2
cPT2
cPT2
cPT2
cPT2
CPTX
CPTX
CPTX

SIGNAL NAME

CEHE
CEHF
IcLK
NN

CEHE
CEHH
ICLK
T

USCN
USCN
USCN
USCN
USCN
usce

ICLE
ICLE
usce
ICLE
usce
USCH
CIBN
uscJ
uscJ
uscJ
uscJ
uscJ
uscJ
uscyJ
uscyJ
USCM
USCM
UscHM
USCM
USCM
USCM
uscM
uscM
uscM
uscM
USCM
uscM
UsCM

UTRAP VECT 2 H
NESTED ERR (1)
EALU Z (1) H

3

UTRAP VECT
FPD BIV L
EALU N (1) H

H

BEN EN (1B814)
BEN EN (1F11C)
BEN EN (13110)
BEN EN (07100)
BEN EN (@F3@8)
BRBITA(1F31C)
BRBITO(1B114)
BRBITO(OF308)
BRBIT1(1F81C)
BRBIT1(1B314)
BRBIT1(0F308)
BRBIT2(1F11C)
BRBIT2(1Rs14)
BRBIT2(BF3@8)
BRBIT3(1F31C)
BRBIT3(1B314)
BRBITUC1F31C)
SYNC PULSE H
D MAINT RTN H
INIT (1) H
STALL (1)
UTRAP (1)
UECO (1) W
MAINT RET (1)
PRIOR @ L
PRIOR 1 L
PRIOR 2 L
BUF UPC @@
BUF UPC a1
BUF UPC @2
BUF UPC @3
BUF UPC @4
BUF UPC @S
BUF UPC @6
BUF UPC @7
BUF UPC 78
BUF UPC 09
BUF UPC 10
BUF UPC 11
BUF UPC 12

H
H

XXTIXTXIXIIXIIXIIIX

RESERVED
RESERVED
RESERVED

IXTIIXrIrIXIIXIITIX

XXIXTIX



V BUS DIRECTORY

CHAN BIT BIT
C(HEX) (0CTAL)

2} 2009 a0B00
01 a0y 00001
81 (L] [LLLF}
03 apes avans
6y puaAY [ELL
01 205 0neans
84 08906 oVese6
By LI} 00007
01 0008 LLISY)
0y 2009 onety
2] 2NAA ana12
01 [LIT] 0one13
(2] a0ec a0nty
01 208D aneLs
04 [.LL.13 016
01 AnOF 00017
(2] 2810 nne2a
L3} enit 22021
[3} no12 aan22
3} 313 angas
8y 0u14 oRd24
0g waLs 00025
0y ea1e 29026
04 no17 enrn27
-3 218 nea3n
2} 19 00n31
0y AO1A ogyl2
0y nALA 20033
81 @aa1c [-LT2 L]
03 naLo 00035
01 vwalE nne3e
0y nRLF 2037
04 an2a veque
(2] o221 onauy
81 noa2 e00U2
0y a3 20eY3
0y ve24 nAgUy
3} #225 pARUS
81 on2e pande
81 »wa27 pueuT
3 an28 enese
(1 929 [LILS
0y 2A24A onas2
0y w28 enassy
8y an2c neAsSY
1] "820 2RSS
'R n02E 20056
03 no2F a0noes7
01 anse 2NA60
01 ©va3y [.LLI'St
0y ae32 pAA62
3] 0033 (LT}
1 0034 00064
01 0a3s 083065
03 8036 [LLIY)
(2] 0e37 neee6T
01 #038 00070
[} 2039 08071
84 0034 eeav2
-3 2038 00073
01 003C 00074
[ 3} 203D 2007S
13 2A3E 24076
L]} 0o3F eeav7?

DWE

CEHE
CEME
CEHE
CEHE
CEHE
CEHF
CEHF
CEHF
CEHF
CEHP
CEHA
CEMA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHA
CEHB
CEHB
CEHB
CEHC
CEHC
CEHC
CEHC
CEHC
CEHC
CEHD
CEHD
CEHD
CEHD
CEHD
CEHD
CEHD
CEHE
CEHE
CEHR
CEHR
CEHR
CEHE
CEHE
CEHE
CEHE
CEHE
CEHE
CEHE
CEHE
CEHE
CEMX
CEHX
CEHX
CEHX

MODULE

Ma23e
Ma23e
M8230
MB230
Ma23p
Mg23e
Ma23n
MBR2308
MB23a
MB230
MB8230
mMg23e
MB823nm
M823@
MB230
Me230
MB8230
MB23o
mMB230p
Mg230
MB230
MB8230
MB8230
MB236
Me23e
M8230
MB230
Mg8230
MB23@
M823@
Maale
M8230
MB23@
Ma23a
Mg238
MB23@
Mg23e
Mg23n
M823a
MB23D
MB230
Ma23a
M8239
MB23n
MB23a
M8230
MB8230
MB239
MB239
MB239
MB230
M823a
MB23a
MB23@
Mg2le
M8230
mMg230
Ma239
MB230
Ma23@
Ma23@
MB23p
Ma23e
MB8239
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Te8,

cPTX
cPTX
CPTX
cPTX
CPTX
CPTX
cPTX
CPTX
CPTX
ceTY
CPTX
CPTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
ePTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
CPTX
cPTX
CPTX
CPTX
cPTX
CPTX
CPTX
cPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
CPTX
cPTX
CPTX
CPTX

SIGNAL NAME

PCSC PAR ERR (95164) H
PCSC PAR ERR (63832) M
PCSC PAR ERR (313100) H
SALP PAR ERR TRAP L
TeMW PROT UTRAP L

CEHF IRD STATE H

CEHF READ RLOG H

CEHF LOAD STAYE H

CEHF CLR UWORD (1) H
I1CLS EN ID XCEIV L
DEPM BMX31{
DOPD BMX1S
DCPD BMXOT
DEPD AMX31
DDPB AMX1S
DCPD AMXDT
DEPK ALU BUFFI1 L

DCPL ALU CARRY3! L
DCPL ALU CARRYIS L
DCPL ALU CARRY®7 L
CEHA ALU BUFF1T7 L

CEHA ALU BUFF16 L

CEHA ALU BUFF1S L

CEHA ALU BUFFQT L

DEPN ALU(30:18)=0 L
DOPF ALU(15108)80 L
DCPF ALU(@7300)=0 L
BUS ALU BYTE2,3 A28 H
BUS ALU BYTE1 A=B H
BUS ALU BYTEQ AmB H
DCPA AMXBO L

DAPB AUALUEA PLUS B L
DAPB AUALUsA MINUS B L
DDPN EALUBY H

DDPN EALU®S H

ACCX NDATA H

ACCX IDATA H

ACCX VDATA H

ACCX CDATA H

CEHD SECOND REF H

SALT STALL L

IRCJ DQ CONT H

IRCJ FLOAT H

IRCJ WORD CONT H

IRCJ BYTE CONT H

TBMW SAVE CONTEXT H
DOPS FLOAT NZERO H
uUScB CLR UTRAP L

DCPH VAB2(1) H

DCPJ VABL(1) H

DCPJ VAGA(1) K

TRMW EN CMODADRS H
TBMN PAGE EDGE H

TBMW EN UNALIGN TRAP H
SRLM TIMEOUT TRAP L
SBLR RDS TRAP L

TBMW TB PAR UTRAP L
TAMW MISS UTRAP L

TBMW MBIT UTRAP L

CEHE CS PE TRAP H
RESERVED

RESERVED

RESERVED

RESERVED

rereee




V BUS DIRECTORY

CHAN BIv (34 DWG MODULE 7.8, SIGNAL NAME

(HEX)  (O0CTAL)
82 0000 00008  DAPA M8229  CPTX IRCF OPCO H
[ H] .3} 80003  DAPA M8229  CPTX IRCF OPCY H
[H 0002 00002 DAPA MB229  CPTX IRCF OPC2 H
82 0003 00083  DAPA MB229  CPTX IRCF OPC3 H
22 0004 00004  DAPA MB229  CPTX IRCF OPCY H
82 [L.I1 90005  DAPA MB229  CPTX IRCF OPCS H
22 0006 00006  DAPA M8229  CPTX IRCF OPC6 H
[-H] 0007 90007  DAPA MB229  CPTX IRCF OPC7 H
22 0008 00010  DAPX MB8229  CPTX CEHD MEMREF DTaB H
82 8009 00011  DAPX MB229  CPTX CEHD MEMREF OT®=LFDG H
82 0004 00612  DAPX MB8229  CPTX RESERVED
[H] 8008 80013  DAPC M8229  CPTX RESERVED
22 anec 00014  DAPC M8229  CPTX IRCE BYTE CONT H
02 8000 P001S  DAPC M8229  CPTX IRCE WORD CONT H
82 00QE 00016  DAPC M8229  CPTX IRCE LFDQ@ CONT H
82 e00F #8017  DAPD M8229  CPTX IRCH PC REG H
02 0010 00020  DAPF MB229  CPTX RESERVED
02 9011 00821  DAPF M8229  CPTX IRCE 8P1 CON2 H
-H 0012 00022  DAPF MB8229  CPTX IRCE SP1 CONi H
82 2013 00023  DAPF M8229  CPTX IRCE SP1 CONO H
02 LI 00020  DAPX MB229  CPTX DAPB RLOG UPDATE H
[H 0018 00025  DAPD M8229  CPTX CEHF READ RLOG H
82 0016 00026  DAPF MB229  CPTX RESERVED
82 0017 80027  OPAF M8229  CPTX RESERVED
82 0018 #0030  DAPX M8229  CPTX RESERVED
02 0019 0ne31  DAPX MB229  CPTX RESERVED
92 2014 0032  DAPX MB229  CPTX RESERVED
02 0018 00033  DAPL M8229  CPTX 10PN SP1 ADRO L
82 eoic 80034  DAPL M8229  CPTX IDPN SP1 ADRY L
02 @010 00035  DAPL M8229  CPTX 10PN 8P{ ADR2 L
22 801E 00036  DAPL M8229  CPTX IDPN SP1 ADR3 L
82 0a1F 80037  DAPL M8229  CPTX IDPN 8P2 ADRO L
B2 0020 20040  DAPL M8229  CPTX IDPN 8P2 ADRY L
82 Bo21 #0041  DAPL MB229  CPTX IDPN SP2 ADR2 L
02 0022 80042  DAPL M8229  CPTX IDPN 8P2 ADR3 L
-H 0023 20043 DAPL MB229  CPTX IDPN PRN @ L
02 po2y 20844  DAPL M8229  CPTX IDPN PRN { L
82 0025 @045  DAPL M8229  CPTX IDPN PRN 2 L
82 0026 P0AU6  DAPL MB8229  CPTX IDPN PRN 3 L
02 8027 20047  DAPX M8229  CPTX RESERVED
82 0028 anese  ICLY M8231  CPTX WCSC WES EVEN PAR H
82 0829 0051  ICLA M8231  CPTX SBLM TIMO CNF INTR L
02 pa2A #0052  ICLA MB8231  CPTX S8BHL FAULT INTR H
02 9028 80053  1CLA MB231  CPTX SAME SBI ALERT R M
02 poac poAS4  ICLA M823y  CPTX SBLM CRD RDS INTR L
02 802D @onss  I1CLA M8231  CPTX SBHK COMP INTR MW
02 202E 9a856  ICLA MB8231  CPTX SBHME SBI REQT R H
82 -LH{3 00057  ICLA MB8231  CPTX SBHE SBI REQ6 R H
02 0030 20060  ICLA M8231  CPTX SBHE SBI REQS R H
02 0a3y 0061  ICLA MB231  CPTX SBHE SBI REQ4 R H
82 0a32 00062  ICLB M8231  CPTX ICLB IPL ACT 4 KW
B2 08033 00063  ICLB MB23y  CPTX ICLB IPL ACT 3 ™
82 2034 p0O64  ICLB M8231  CPTX 1CLB IPL ACT 2 H



V BUS DIRECTORY

CHAN BIT 34
(HEX) (OCTAL)

02 203S 87065
82 na3e [LLTYS
62 va3? ouaeT
82 ve38 0070
LH 0039 aae71
LH] [I'3Y) avate
02 an3B 00073
02 va3c e0avy
02 2930 nears
02 @203E neaTe
02 003F [L12A%
02 L.} 00100
02 LI} 2101
02 T.LH] 92102
02 7043 0123
82 LY 20104
02 an4s 70105
02 onu6 LI IY
[ en4y 00107
02 oyus 00110
02 2049 [LERE]
02 AU eny12
02 804d 00113
02 eeuc LLIRY)
02 en4D ne11s
02 0AUE 28116
'H BAUF ea117
02 2@59 no12e
02 0051 an121
02 pas2 p0122
02 ans3 00123
02 0054 w0124
02 BASS an12s
02 2056 892126
02 nasy aRL27
02 noss 00130
'H 2059 n813}
02 80SA na132
82 2058 29133
82 nasc 20134
02 235D #0135
02 VASE 29136
02 0aSF 0137
[H] enen av1un
82 anel [ IIUTY
02 062 anya2
02 V063 aB143
02 PU6Y ne1uy
82 2065 20145
62 8066 notde
a2 2067 anLuy

DWG

1CLB
1CLB
1CLC

ICLE
ICLE

ICL?
ICLE
1CLE
ICLE
ICLH
ICLH
ICLH
ICLK
ICLH
ICLM
ICLKH
ICLH
1cLJ
1Ly
1CLJ
IcLJ
1Ly
ICLY
1CLJ
cLJ
ICLK
ICLK
ICLX

MODULE

MB231
M8231
MB231
Mg231
M823y
MB231
MB231
MB231
MB8231
M8231
M823 14
M8231
Ma231
MB231
MB231
M8231
M8231
M8231
Ma23y
MB231
MB231
MB231
MB231
MB8231
MB231
MB231
MB231
Me231
MB231
Me23y
MB231
M8231
MB231
MB231
M8231
MB231
MB231
MB231
MB2314
MB231
MB231
MB231
MB231
MB23Y
MB231
MB231
MB234
M8231
MB231
MB231
MB231

ToSe

CPTX
CPYX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CcPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
CPTX
cPTX
CPTX
cPTX
CPTX
cPTX

SIGNAL NAME

ICLB IPL ACT 1§
1CLB IPL ACT ©@
CEWJ PRIOR 3 H
CEHJ PRIOR 2 H
CEHJ PRIOR 1 H
CEHJ PRIOR O H
CEHR INTR REQ L
CI8S CNSL RCYV INTR H
CIBS CNSL XMIT INTR H
CEHC TRAP CODE2 (1) H
CEHC TRAP CODE1 (1) H
CEHC TRAP CODE® (1) H
CEHP ID30 H

IRCE STALL+SVC L

CIBN HALT REQ H
RESERVED
DDPS BRANCH3
DBPV BR BIT3
DDP8 BRANCHZ2
DBPV BR BIT2
DDPS BRANCHI
DBPV BR BITY
DDPS BRANCHO
DBPV BR BITO
IRCH BRCY H
IRCH BRCA H
IRCF OPC @ H
IRCH READ OP H
RESERVED

ICLE REM BEMX S2 H
ICLE REM BEMX 81 H
ICLE REM BEMX 80 H
ICLH ID TO PSL H
ICLH ID 7O VECT L
ICLK ID YO CES H
ICLKH ID TO ATMP L
ICLH ID TO BYMP L
ICLH IDM 82 L

ICLH IDM S1 L

ICLH IDM 8O L

DDPR 8C@5 (1)
DDPR SCO4
DOPR SCO3
DDPR 8C@2
DDPR SC@{
DDPR SC@B
1CLJ D TO L
ICLJ ID TO O L
DOPN EALUQ9 H
DDPN EALU=O L
RESERVED

XIXTIXIXITX

IXIXIIXIX

1

1)
1)
1)
1)
1)
D

A~~~




V BUS DIRECTORY

CHAN 81T BIT DWG MODULE T.S, SIGNAL NAME
(HEX) (0CTAL)
03 08¢0 neeee TBMD Ma22 CPTX TBMD D TO MD L
03 0001 20001 TBMD MB222  CPTX TBMD MASK TO MD L
23 ene@e geeae T8MD MB222 CPTX TBMD EN ID DRIVERS L
03 0093 20603 TBMS Mgaee CPTQ TBMS CPTO L
03 000y 00004  TBMF MB22  CPTX TBMF GRP @ WP L
03 anas fneAs TBMF Mg22e CPTX TBMF GRP 1 WP L
o3 enae 00A06 78MC MB2ee CPTX CAMU TB GRP B MATCH H
03 A7 (L1204 TBMC MB222 CPTX CAMU TB GRP §| MATCH H
03 0en8 eneia  TBMU Mg22e  CPTX CEHE CMODD ADRS TRAP |
03 0ne9 0011 TBMU MB222  CPTX CEHE PAGE TRAP H
03 enoA eoete TBMW mg222 CPTX CEHE CS PAR ERR H
03 oven 20013  TBMX MB222  CPTX RESERVED
03 wpac eneiy TBMN Mge22 CPTX USCB ABORY CYCLE H
23 [l dd) f0p15 TBMN Ma222 CPTX IRCH IB WRITE CHK H
03 @ANE aeete TBMX Mg22e CPTX RESERVED
o3 Q00F oBe17 TBMU Maeee CPTX TBMU CANCEL L
03 2010 n@Q20  TBMK MB222  CPTX SBLB SBI PA @9 |
23 0011 [:L"L'F-3] TBMK Mg222 CPTX $BLB SBI PA 10 L
03 paie @002 TBMK Ma222 CPTX 8§8LE SBI PA 11 L
23 013 00023 TBMC mge22 CPTX TBMC ENABLE IA H
23 2014 arQ24 TBMX mMa2ee2 CPTX RESERVED
23 2015 g0e2s TBMX Mg222 CPTX RESERVED
03 016 nee2é TBMX Me2ee CPTX 8BLS IB ERR LTH H
03 ae17 eve27 TBMW Mg222 CPTX SBLT STALL L
23 0018 20030 TBMX Ma222 CPTX RESERVED
03 0019 20031 TBMX MB222  CPTX RESERVED
03 13V pOP32  TBMX M8222  CPTX RESERVED
03 0018 Pe@33  TBMD MB22  CPTX CAMV MODIFY |
23 eaic eea3y TBMB MB222 CPTX CAMV PROTECT CODE @ L
03 [J Y] 2093s T8MB MB222 CPTX CAMY PROTECTY CODE 1§ L
o3 AP{E 20@36 TBMB Me2e2 CPTX CAMV PROTECY CODE 2 L
23 001F 09037  T8MB MB222  CPTX CAMV PROTECY CODE 3 L
03 7”920 0004  IDPA M822u4  CPTQ IDPA BUF B@=T7(1) W
03 np21 naayy IDPA MB224 cPTA IDPA BUF B@e6(1) H
03 ea22 0042  IDPA MB224  CPT® IDPA BUF BA=S(1) H
03 0023 2ngus3 10PA MB224  CPT® IDPA BUF BO=4(1) H
o3 nn2y PaQuu  IDPA M8224  CPTo IDPA BUF B@e3(1) H
23 angs nonys I0PA M8224 cePve IDPA BUF 80=2(1) H
23 0026 [Ty 10PA MB224 CPTQ IDPA BUF BR=1(1) H
03 2027 4Ly 10PA MB224 ceTe IDPA BUF B@=0(1) H
03 urn28 2095¢@  1DPA M8224  CcPTYe IDPA BUF Bi=7(1) H
03 0029 eresy 10PA MB224 cPYO IDPA BUF Bleb(1) H
e3 0A2A onese IDPA Mge24u CPTo IDPA BUF BieS(1) H
03 npes 20053 10PA MB224 ceya IDPA BUF Bi=d4(1) H
03 202C neess 1DPA Ma224 CPTQ IDPA BUF Bi=3(1) H
23 0e20 0eess 10PA MB224 cPTO IDPA BUF Ble2(1) H
23 002E wonsSe 10PA MB224 cPTo IDPA BUF Bilei(1) H
83 near unps7 10PA M824  cPT@ IDPA BUF Bled(1) H
e3 Ap3a 260 IDPH M8224 CPTO IDPH IBC 3(1) H
03 N3y 20061 10PH M8224  cPT@ IDPH IBC 2(1) H
03 nA3e 0ov62 IDPH Mg22u cPTO IDPH IBC 1(1) H
3 0033 20063 JDPH Mg224 cPTO IDPH IBC B(1) H
23 a3y nep6d 1DPH Ma224 CPTX IDPH CLR @ L



V BUS DIRECTORY

CHAN 817 BIT DWE MODULE 7.8, SIGNAL NAME
C(HEX) (OCTAL)
83 6035 or@es  I0PH MB224  CPTX IRCE SAVE H
23 8036 00066  IDPA MB224  CPTA 1DPA VAX H
83 8037 20067  1DPA Me224  CPTX iDPA DST R MODE H
83 8038 gee7e  10PJ MB8224  CPTX SBLR IB READ DATA L
03 28039 poeTY1  IDPX MB224  CPTX RESERVED
03 @03A pe@y2  IDPJ MB224  CPTO 10PJ COUNT H
83 0038 0A@73  IDPJ MB224  CPTX 10PJ FLUSH L
03 Po3C po@74  IDPJ MB224  CPTX I10PJ BS VAL(1) H
03 703D 08075  I10PJ M8224  CPTX I0PJ B4 VAL(1) H
23 203E npo@T6  IDPJ MB224  CPTX 1D0PJ B3 VAL(O) H
03 BO3F ePe77  I1DPJ M8224  CPTX IDPJ B2 VAL(D) H
e3 0040 peiee  10PM MB224  CPTX IRCD PC MODE H
o3 a4 fpeiay  J0PM MB224  CPTX IRCD SEL LONG L
03 I'H] @182  IDPM MB224  CPTX IRCD SEL WORD L
03 #043 @103  IDPM MB224  CPTX IRCD SEL BYTE H
83 LLIT) 00364  IDPM MB224  CPTX IRCE CTX 3 L
83 004S n@16S  10PM MB224  CPTX IRCE CTX 2 L
03 0046 n@386  IDPL MB224  CPTX IDPL 1D BUS XCVR EN L
83 8047 aei07  1DPX MB8224  CPTX RESERVED
23 0048 A@110  IDPM MB8224  CPTX iDPM B DELYA PC 2 H
83 0849 pR114  IDPM Me224  CPTX IDPM {6 BIT B DEST L
03 @auA @112  IDPM MB224  CPTX iDPM 8 DEST H
03 00UB 70113 IDPM MB8224  CPTX I0PM B DELTA PC 1 H
93 204c @114 IDPM M8224  CPTX IDPM VAXSL L
03 004D 00115  IDPM MB224  CPTX I1DPM B DELTA PC @ H
93 BAUE @116  I0PM MB224  CPTX TBMX VA @1 H
a3 B0uF 20117 10PM Mg224 CPTX TRMX VA @B H
03 80as0 #0120  IRCH M8223  CPTX TAMX 1B ERR L
83 2053 00121 IRCH M§223  CPTX TRMX TB MISS L
83 2nS2 ep@a{22  IRCC M8223  CPTX CEHH FPD RIT L
03 0053 @@123  IRCX MB223  CPTX RESERVED
83 2054 89124  IRCE MB223  CPTX IRCE IB ADVANCE H
03 2055 00125  IRCJ M8223  CPTX IRCJ SP2 CON | H
03 08056 A@126  IRCJ M8223  CPTX IRCJ SP2 CON @ H
83 0087 @@127  IRCM Mg223  CPTX IRCM DATA EN L
83 0058 80130  IRCE M8223  CPTA 1CLD SERVICE H
23 8059 09131  IRCE MB8223  CPTO 1CLD SERVICE BIT 8 H
03 #a54A @132  IRCE MB8223  CPTO 1CLD SERVICE BIT 1 H
83 7058 72133  IRCE MB223  CPTO 1CLD SERVICE BIT 2 H
83 0S¢ 80134  IRCC M8223  CPTO IRCC EXEC €T 2 H
03 6050 20135  IRCC MB223  CPT@ IRCC EXEC CT 1 H
03 ABSE 00136  IRCC MB223  CPTO IRCC EXEC CT 2 H
03 DOSF 80137  IRCX MB223  CPT@ RESERVED

6-20




V BUS DIRECTORY

BIT
(HEX)

annn
nAe1
8002
ane3
eanyY
a3@s
ange
enay
n2a8
2009
LT
@028
aaec
@aeD
A3AE
000F
0010
gagl
ad1e
79213
w14
2015
woi6
a9L7
0e18
2019
@o1A
0a18
eaic
@810
a01E
001F
wa2a
0021
aa22
2023
o024
0025
8a26
2027
0028
0329
8024
1028
002C
ae20
222E
00A2F
na3e
0031
032
pa33
LR
2235
f036
2037

817
(OCTAL)

anean
ongey
L0 T3
70003
200804
A0008s
00007
Qenray
00019
a0@1q
e0012
20043
Qon1 Y
20015
00016
n0e17
200290
00821
a0mn22
noA23
0024
900825
20026
nne7
20030
00031
ne@32
7n@033
00A34
avn3s
(1A T
20037
a0p4e
@0041
2v0y42
00043
20044
2204S
ABQ46
poauT
200850
0AASY
20as2
29953
20054
2795%
anase
27057
0060
ARG
nage2
07063
avA6L
anaes
2AA66
00067

DuWe

cAMP
camp
CAMP
camp
CAMB
cAMB
caMB
CAMS
CANMS
cAMS
CAMT
CAMT
CAMY
CAMV
CAMU
cAMY
CAMK
CAMK
CAMP
cAMP
CAMM
CAMM
CAMM
CAMM
CAMP
CAMP
CAMP
CAMP
CAMX
cAMB
cAMY
CAMB
camL
CAML
cAML
CAML
caML
CAML
CAM|
CAML
CAML
CAML
caML
CaML
cAMB
camp
CAMB
CAMB
cAMB
caMB
caMB
CAMB
cAMA
CAMB
camp
cam8

MODULE

Mga22n
M8229
MB220
Mg22e
MB220
Mg22n
MB228
Ma220
Ma22a
Mee2n
Mg2an
MB220
Mga2na
Mg220
Mae2n
Mga2n
Mg22e
Mga2n
Mage2n
MBeen
MB224a
MBeen
MB22n
MB220
MB229
Mgaan
Mg22@e
Mg22e
Mg22e
Mg22a
MB22¢
Mg220
M8220
Mg22e
M8220
Mg220
MB221
Mgaze
mMg22n
Ma22e
MB822¢
Mg22a
Ma229
Mg22@
Mga22n
Mgaen
Ma22n
MB22n
Ma22a
Maz2z2a
Mg22u
M8220
MB22n
MB22¢
Mg2en
Mgeaun

6-21

CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
cPTX
CPTX
CPTX
cPTX
CPTX
cPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
€PTY
cPT3
CPT2
CcPT1
cPT1
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CcPTX
CPTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPT1
CPT1
cPT1
CPT1
cPT1
CPT1
CPT1
CPT1
cPTH

SIGNAL NAME

TBMX FORCE ERR 2 L

78MX FORCE ERR { L

TBMX FORCE ERR @ L

SBHF REV PAR FIELD 3 H
SBHF REV PAR FIELD 2 H
SBHF REV PAR FIELD § H
8BHF REV PAR FIELD @ H
CAMS GO ADR PAR 2 0D H
CAM8 GO ADR PAR § OD H
CAM8 6@ ADR PAR @ 0D H
CAMT G§ ADR PAR 2 0D H
CAMY Gi ADR PAR | OD H
CAMT G{ ADR PAR @ 0D M
CAMV 7B PAR 2 H

CAMU T8 PAR | H

CAMU 7B PAR 0 H

CAMK Gf MATCH H

CAMK GO MATCH MW

8BLN SBI MISS DATA GI M
$BLN SBI MISS DATA GO MW
CAMM CPT3 B H

CAMM CPT2 B H

CAMM CPTL B L

CAMM CPT1 B M

CAMP G} WRITE ENABLE H
CAMP G@ WRITE ENABLE H
SBHN FORCE MI8S Gi M
8BHF FORCE MISS GO H
RESERVED

CAMB LATCH VALID BIT H
78MX FORCE ERR 3 L

S§BHF REV PAR FIELD 3 L
CAML Gi BYTE 2 PAR OD H
CAML G§ BYTE 2 PAR EV H
CAML G BYTE { PAR OD M
CAML G{ BYTE 1 PAR EV H
CAML G} BYTE @ PAR 0D H
CAML Gy BYTE @ PAR EV W
CAML G@ BYTE 2 PAR 0D H
CAML GO BYTE 2 PAR EV H
CAML G@ BYTE 1 PAR 0D H
CAML GO@ BYTE i PAR EV H
CAML G@ BYYE @ PAR 0D H
CAML GO@ BYTE @ PAR EV H
CAMB TAG PAR 2 EVEN H
CAMB TAG PAR 1 EVEN H
CAMB TAG PAR @ EVEN H
CAMB PA LATCH 12 M

CAMB PA LATCH 13 H

CAMB PA LATCH 14 H

CAMB PA LATCH S H

CAMB PA LATCH 16 H

CAMB PA LATCH 17 H

CAMB PA LATCH 18 H

CAMB PA LATCH 19 H

CAMB PA LATCH 20 H



V BUS DIRECTORY

CHAN BIT 34 DHE MODULE VoS8, S8IGNAL NAME

(HEX)  (OCTAL)
L] 8038 00076  CAMB M82286  CPTH CAMB PA LATCH 21 W
84 2039 80871  CAMB M8226  CPTI CAMB PA LATCH 22 H
04 8834 00072  CAMB M8220  CPT1 CAMB PA LATCH 23 H
04 p038 00673  CAMB M8220  CPT1 CAMB PA LATCH 24 H
8y [T}14 90074  CAMB M8220  CPTH CAMB PA LATCH 25 H
8y 0030 00075  CAMB M8220  CPY1 CAMB PA LATCH 26 H
04 003E #0076  CAMB Mg220  CPTi CAMB PA LATCH 27 H
04 803F 88877  CAMB M822@  CPTL CAMB PA LATCH 28 H
04 0040 90100  COMX M8221  CPTX RESERVED
L] 8841 00109  CDMX M8221  CPTX RESERVED
04 L.I'H] #0102  COMX MB221  CPTX RESERVED
84 [L.I'}] 80103  COMU MB221  CPY2 COMU CPT2 H
24 LL.IT] 88104  COMU MB221  CPTL RESERVED
8y 004S 20105  COMU M8221  CPTI RESERVED
84 LL.ITY 80106  COMU Mg221  CPTY €DMU CPTY 4 L
8y (1.3 20107  COMU M8221  CPT! COMU CPTY A H
8y L) 20110  COMY mM8221  CPTX TBMD EN COM DATA L
8y 8049 PB111  COMS M8221  CPTX cOMS G{ B3 PAR 0ODD H
04 P04A 0112  CDMS MB221  CPTX COMS Gi B3 PAR EVEN H
By 'TT1.] 20113 COM8 MB221  CPTX COMS G{ B2 PAR 0DD H
04 LL.I'T4 00114  COMS MB8221  CPTX COMS G{ B2 PAR EVEN H
84 204D AB14S  COM8 MB221  CPTX COMS Gi Bi PAR 0DD H
84 POUE o116  COMS M8221  CPTX COMS Gi B1 PAR EVEN H
1] BOUF 80117  COMS M8221  CPTX CDM8 Gi B PAR 0DD H
04 2050 pei2@  COMS M8221  CPTX COMS Gi B® PAR EVEN H
04 .I.L ]} 80121  CDMR M8221  CPTX CDMR G@ B3 PAR 0DD H
1] 0052 peg22 COMR M8221  CPTX COMR G@ BY PAR EVEN H
8y 2053 00123  CDMR MB221  CPTX COMR G@ B2 PAR 0DD H
8y 8ASY 80120  COMR MB221  CPTX COMR G@ B2 PAR EVEN H
1] 8055 88125  COMR M8221  CPTX COMR GO B1 PAR 0DD H
1] 2056 80126 COMR MB221  CPTX CDMR 6@ Bl PAR EVEN M
04 0057 20127  CDMR MB221  CPTX COMR GO B@ PAR 0DD H
84 2058 00138  COMR MB221  CPTX COMR GO B@ PAR EVEN H
8y 00%9 80131 COMX MB221  CPTX RESERVED
04 P0SA 00132  COMX M8221  CPTX RESERVED
.U 2058 00133  COMH M8221  CPTI COMH ADDR LATCH 11 H
By 205C 00134  COMH M8221  CPTH CDMH ADDR LATCH 10 H
0y 2050 00135  CDMH M8221  CPTI COMH ADDR LATCH 9 H
0y 80SE 20136  COMH M8221 CPYQ . CDMH ADDR LATCH 8 H
0y 80OSF P8137  COMH MB221  CPT1 COMH ADDR LATCH 7 H
2y 2060 00149  COMH MB221  CPTY COMH ADDR LATCH & H
8y BR61 00141  COMM M8221  CPTI CDMH ADDR LATCH S5 H
04 0062 0142  COMH MB221  CPT} COMH ADDR LATCH 4 H
04 0063 20143 COMH MB8221  CPTY CDMH ADDR LATCH 3 H
0y 1Y) P0144  COMH MB221  CPT) COMH ADDR LATCH 2 H
1] 8065 0145  €CDMB MB221  CPTX SBHF REV PAR 3 L
04 2066 geiu6  COMB MB221  CPTX SBHF REV PAR 2 L
8y 0067 80147  COMB M8221  CPTX SBHF REV PAR { L
8y 0068 20150  COMB MB8221  CPTX SBHF REV PAR @ L
04 8069 90151  COM® MB221  CPT3 CAMP G{ WRITE ENABLE H
04 806A 90152 COMB M8221  CPT3 CAMP G@ WRITE ENABLE H
8y 8068 80153  COMX MB221  CPTX RESERVED
04 806C PBIS4  COMA M8221  CPT2 COMA MASK 3 H
By 8060 003155  CDMA M8221  CPT2 COMA MASK 2 H
.U} A06E 80156  CDMA MB221  CPT2 COMA MASK { H
L] B06F 20157  COMA M8221  CPT2 COMA MASK B W
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V BUS DIRECTORY

CHAN BIT 8Iv OWG MODULE T,8, SIGNAL NAME

(HEX) (0CTAL)
0s aaae 00000 SBLH Mg218 CPTX SBHP EN ID DRIVERS L
05 0e01 20001 8BLF MB218 CPTX 8BHP ID ADDR 2 L
0s [LLH 20002 8BLF Ma218 CPTX SBHP ID ADDR | L
0s 2003 edees SBLE Ma218 CPTX TBMC ENABLE IA H
0s o004 nneay SBLS Maaie cPTX 8BLS ADRS LATCH 29 H
0s anas 000¢S 8BLS MB218 CPTX I0PJ 1B REQ H
2s 72206 onaae 8BLP MB218 CPTX 8BLP MD TO D L
25 2007 00007 SBLF MB218 CPTX 8BHP ID ADDR @ L
0s Qo008 eonia 88LM MB218 CPTX 8BHN CRD L
0s e0a9 24911 §BLP MB218 CPTX TBMN BUF UMCY @ L
os a0aA LLIaY] 88LP M8218 cPTX TBMN BUF UMCT 1 L
s aaae auo13 $BLP M8218 CPTX TBMN BUF UMCT 2 L
0s aenc aneiy SBLP MB218 CPTX TBMN BUF UMCY 3 L
os 2ead 70015 SBLP Me218 CPTX TBMN BUF UADS L
es AR0E 00016 SBLP Mgei8 CPTX TBMN BUF UFS L
05 @o0F @2017 SBLM MBai18 CPTX $B8HN RDS L
0s ante @n0e29 8BLR MB218 cPYX 8BHM SET INVALID L
0s ea11 ov@el SBLE Me218 CPTX 8BHM SET 8BI CYCLE H
os an12 nae22 SBLL M8218 CPTX SBHR SEND DATA H
es ee13 2eees SBLE Mg218 cPTX 8BHM ANY READ DATA L
0s (3L no024 8BLK MB218 CPTX §BLK LATCH TIMO REG L
o5 001S an2s $8LD Ma218 CPTX TBMU CANCEL L
25 0016 oB026 SBLW 8218 CPTX CLKL SY$ INIT B L
05 2217 ane2y §BLR MB218 CPTX 8BLR FORCE SBI L
0s pnige 00n30 $BLX M8218 ceTX RESERVED
0s 0019 aenly 8$8LX MBR218 cPTX RESERVED
8s 2014 a2p32 88LC M8218 CPTX SBLC WRITE DATA @0 H
85 neis 20033 $BLC MB218 CPTX 8BLC WRITE DATA 01 H
0s patc 20034 8BLC MB218 CPTX SBLC WRITE DATA @2 H
0s 9weip 0003S 8$8LC MB218 cPTX 8BLC WRITE DATA @3 H
05 901E @036 8$8LC MB218 CPTX $BLC WRITE DATA QU4 H
05 0ALF ne037 SBLC MB218 cPTX 8BLC WRITE DATA @5 H
0s naze veade $8LC MB218 cPTX 8BLC WRITE DATA 66 H
0s aael anayy 88LC MB218 CPTX 8BLC WRITE DATA @7 H
05 en22 oaeu2 88LC MB218 CPTX SBLC WRITE DATA @8 H
(2] veas 20043 s8LC MB218 CPTX SBLC WRITE DATA @89 H
05 aaau eaauy seLc M8218 CPTX SBLC WRITE DATA 1@ H
[+ oaes @noys 8BLC Me218 CPTX SBLC WRITE DAVA {1 H
0s 20826 auade §8LC MB218 CPTX 8BLC WRITE DATA 12 H
0s Quve7 eoe47 S$BLC M8218 CPTX 8BLC WRITE DATA 13 H
8s wnae a0esSe 88LC MB218 CPTX 8BLC WRITE DATA 14 H
0s na2e 00asy SBLC M8218 CPTX $BLC WRITE DATA 1S H
05 ne2a aues2 $BLC MB218 CPTX TBMD EN SBI DATA L
0s ee2s ?0nS3 $8LC MB218 CPTX BUS MD BYTE @ PAR H
05 ae2C onasSy 8BLC MB218 CPTX BUS MD BYTE | PAR H
(4] w20 00055 $BLS MB218 CPTX 8BLS SELECT SBI ADR L
05 0N2E a00S6 SBLA M8e18 CPTX ICLe IPL ACT @ L
05 Qv2F 29057 8B8LA MB218 cPTX ICLB IPL ACT 1 L
es 2030 anpea 8BHB Me219 CcPT3 SBHB WRITE DATA 16 H
25 nasy 02061 SBHB MB219 cPT3 SBHB WRIVE DATA 17 H
25 0032 LI SBHB M8219 CPT3 $BHB WRITE DATA 18 H
05 aa33 00063 §BHB MB219 cPT3 8BHB WRITE DATA 19 H
05 0034 LI SBHB M8219 CPT3 $BHB WRITE DATA 20 W

6-23



V BUS DIRECTORY

BIV
(HEX)

803s
B8a36
ep37
2838
0a39
8834
ee3s
9083C
203D
003E
aB3F
8040
804}
004e
0043
aaus
ee4s
@046
ae47
0048
BOYUS
B04A
8848
00e4C
2040
BAYE
@04F
eese
00s1
@es2
eps3
0es4
00SS
@0S6
20s7
a0se
80859
ansa
8058
205C
0050
BOSE
BOSF
en60
0061
o062
0063
@664
0065
2066
0067
8068
2069
8064
2068
@06C
206D
Q06E
BO6F

BIV
(ocvaL)

080065
00066
20067
eoeve
200714
fear2
0Aa73
00874
000875
00076
20077
a0100
n0104
ooiee
ee103
20104
e01es
08106
00107
(1281 ]
001114
eni1e
20113
09114
00115
80§16
00117
n0120
geg2y
pa122
20123
odi2d
0012S
06126
00ie7
0oi3e
0081314
eoi32
08§33
80134
00135
20136
@137
00140
001414
esi42
00143
eaiuL
neLLsS
@046
00147
0nisSe
00151
eBis2
06153
00154
20155
08156
80157

DG

88HB
88H8
8BHB
8BHB
88HB
88HB
8BHB
8$BHB
SBHB
88HB
8BHB
88HE
8BHB.
88HB
$BHB
88HD
8BHD
8BHA
SBHL
8BHE
SBHE
8BHE
SBHE
8BHM
SBHM
$BHM
§BHM
8BHR
$BHR
$BHR
SBHR
$BHR
SBHR
$BHM
SBHR
$BHD
8BHE
88HR
SBHM
SBHS
SBHM
8BHM
SBHX
8BHX
8BHX
8BHX
8BHX
8BHY
8BHX
8BHX
8BHY
8BHX
8BHX
8BHX
8BHX
8BHX
8$BHX
8BHX
8BHX

MODULE

Me21e
MB219
MB219
MB219
MB219
MB219
MBa19
MB219
Maa19
MB219
MB219
M8219
MB219
M8219
MB219
M8219
Me219
MB219
MB219
MB219
M8219
MB219
MB219
Me219
MB219
M8219
MB219
MB219
MB219
MB219
MB219
MB219
MB219
M8219
MgeL9
MB219
MB219
MB219
Mg219
MB219
Mg219
Me219
Mg219
MB219
MB219
M8219
M8219
M8219
MB219
M8219
MB219
MB219
Me219
MB219
MB219
MB219
MB219
MB219
Me219
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TeSe

CPT3
cPY3
cPT3
CPT3
cPTY
CPT3
cev3
CPT3
cevs3
CPT3
CPT3
CPT1
CPTL
CPT1
CPTI
CPYX
CPTX
CPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPYX
CPTX
CPYX
cPTe
CPTX
cPYX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
cPTX
CPTX
CPTX
CPTX
CPTX
CPTX
CPTX
cPTX
CPTX
CPYX
CPTX
CPTX
CPTX

SIGNAL NAME

$BHB
$B8HB
$B8HB
8BHB
SBHAe
$BHB
SBHB
$8HB
SBHE
$BHB
SBHB
8BHB
$BHB
SBHB
$BHB

SBHA
SBLE
SBLE
SBLE
SBLE
8BLE

WRITE DATA 2%
WRITE DATA 22
WRITE DATA 23
WRITE DATA 24
WRITE DATA 25
WRITE DATA 26
WRITE DATA 27
WRITE DATA 28
WRITE DATA 29
WRITE DAYTA 30
WRITE DATA 3§
RECEIVE MASK
RECEIVE MASK
RECEIVE MASK
RECEIVE MASK
BUS MD BYTE 2 PAR
BUS MD BYTE 3 PAR

ITIIIXTIIIXIX

TIXTWHN—S
IXITX

BUFFER FULL L
LAYE EXPECY RD L

REC
REC
REC
REC

TR SEL 1§
TR SEL 2
TR SEL 4
TR SEL 8

TBMN
TBMN
TBMN
TBMN
TBMN
TBMN
SBHM
S§BHR
T8MD
SBLE
8BLL
CEHH
CLKL
CEHH
TBMN

BUF
BUF
AUF
BUF
BUF
BUF

PAR @ H
PAR | H
PAR 2 H
PAR 3 H
L

L

L

L

UMCT
uMeY
UMeTY
uMceY
UADS
UFS L

N ®
Ll ol

SELECY SBI ADRS L
TRANS ENABLE L

EN §BI DAVA L
TRANS PAR L
TRANSMIT ChA H

CUR
Sys
CUR
DIs

RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED

MODE @ H
INIT B L
MODE { H
PROT L



V BUS DIRECTORY

CHAN BIV 81y DWG MODULE 7.8, SIGNAL NAME
(HEX) (OCTAL)
86 2000 00000 FCTP MB288 cPTX DAPL ACC RA CONTEXT 0 M
26 eged 60@01 FCYP MB288 cPTX DAPL ACC RA CONTEXT § H
06 pea2 aonn2 FCYC MB288 CPTX FCTC CLR RR L
B¢ 0003 20003 FCTH M8288 CPTX FCTH CP 8YNC H
06 o804 20004 FNME MB288 CPTX FNME BUSEXP |
26 000S p000s FCYJ M8288 CPTX FCTJ ACC N DATA H
06 2006 00006 FCTC MB288 CPTX FCTC ACC Z DATA H
06 00e7 200087 FCTC MB288 . CPTX FCTC ACC V DATA H
06 0008 neele FNMY MB288 CPT3 FCTD RA ADRS 3 L
26 2009 noaly FNMT M8288 CPT3 FCTD RA ADRS 2 L
86 200A eeai2 FNMT MB288 cPT3 FCTD RA ADRS 1§ L
(1Y enne 20013 FNMT MB288 CPY3 FCTD RA ADRS 0 L
06 eaac 0014 FNMY MB288 CPT3 FCTP RB® ADRS 3 L
06 800D 20nis FNMT Me288 CPT3 FCTP RB ADRS 2 L
06 000E 20016 FNMY MB288 CcPT3 FCYP RB ADRS § L
86 eooF 11 3%] FNMT Me288 CPT3 FCTP RB ADRS @ L
0] enie 00020 XXXX MB288 CPTX RESERVED
12 @041 nea21 XXXX MB288 CPTX RESERVED
b6 e012 20022 FNMT MB268 CPTX EALUC @ L
Be 0013 09023 ENMT M8288 CcPTX FCTE COMPL L
86 aeid LLEED) FNMT MB288 CPTX FADA 8PC (@) H
0e 2015 aee2s FNMY M8288 CPTX FNM8 EALU CIN L
L} 2016 @0a826 FNMT MB288 CPTX FCTC SEL NORM W
66 8617 eana? FNMT Me286 CPTX RESERVED
06 9018 00030 FNMT Me288 CPT2 FCYN LOAD ARD H
06 9019 00031 FNMY MB8288 cPTe FCTN LOAD ARi H
06 0a1A 00032 FNMY M8288 CPT2 FCTN LOAD ARX H
06 06018 20033 FNMY MB288 cPYe FCTN LOAD BRY H
%6 2a1C 20034 FNMT MB288 cPT2 FCTN LOAD BRO H
Be 8910 20035 ENMY MB288 cPYO FADS BUS.FAD L
@e 001E 20036 FNMT MB288 CPTX RESERVED
06 @BLF 0037 FNMT M8288 CPTX RESERVED
06 anae ooede ENMT MB288 CPTL FCTN FAMX EN @ L
ge ea21 aeady FNMT MB288 CPT3 FCYA A GY B H
2¢ 0822 28042 FNMY MB288 CPT3 FCTN SHF MUX EN1 L
Be 8023 00043 FNMT MB288 CPT3 FCTN SHF MUX EN@ |
06 0824 00044 FNMT M8288 CPT1 FCTN FALU FUNC SEL 2 M
26 ae2s 200845 ENMT MB288 ePTL FCTN FALU FUNC SEL § H
06 0026 28846 FNMT M8288 CPT1 FCTN FALU FUNC SEL @ H
[ 0027 aee47 ENMT Me288 CPT1L FCTN FAMX SEL § H
06 en28 ?0050 FNMY M8228 CPT3 FCYF 8HF COUNT S H
06 0029 neesi FNMT mga2s CPT3 FCTF 8HF COUNT 4 H
b6 na2A 00052 FNMT Me22e cPT3 FCTF SHF COUNT 3 H
06 an2e 0a0S3 ENMT HM8228 CPT3 FCTF BHF COUNT 2 H
O @g2c ABBSY FNMT Mg228 CPT3 FCTF SHF COUNT 1 K
06 292D 2uvess FNMT ME228 CPT3 FCTF 8HF COUNT @ H
- @02E 200856 FNMT Me228 CPT3 FCTN FALU CARRY IN H
06 2a2F 20057 FNMT Mg228 CPTH FCTN FAMX SEL © H
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EXPLANATION OF VERSION NUMBERS FOR CONSOLE
BOOTING

VER PCS=01 WCS=03-10 FPLA=03 CON PX03-08

I. WHERE VERSION NUMBERS COME FROM

B.

E.

PCS (i.e., 01 in example)
1. Version stored in CID field on location 111 in PCS
WCs
1. Primary version number (i.e., 03 in example)

a. Version stored in CID field of location 1111 in

WCs

2. Secondary version number (i.e., 10 in example)

a. Stored in CID field of location 1112 in WCS
How read
The console puts the microaddress on the microstack,
asserts ROM NOP, does a maintenance return, steps the
microcode to the proper place, and then reads the 1ID
address bits (that come from the control store ROM) from
bits <12:8> of the ID C/S register on CIB. The console
software then stores the complement of these bits in
temporaries in 1103 memory.
FPLA (03 in example)
The console initiates a maintenance return from location
"F80" which is an "ECO" location in the FPLA. The console
steps the microcode to the location following "F80" and
reads the Jump field over the V-Bus, the least
significant six bits of the jump field are the version
number of the FPLA.
CON (PX03-08 in example)
1. Version of console software read from 1103 memory.

II. ERROR MESSAGES

A.

B.

"Warning-WCS & FPLA version mismatch"

1. Checks WCS primary version and FPLA versions are the
same.

"Fatal-WCS & PCS version mismatch"

1. Check WCS secondary version and PCS version is the
same. Bits <5:4> of the WCS secondary version are
compared to Bits <1:0> of the PCS version.
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VAX-11/780 MICROCODE MACHINE CHECK ERROR LOGOUT
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VAX-11/780 MICROCODE MACHINE CHECK ERROR LOGOUT

YA WOJJ S2WOD SS3Juppe
asoym pue apodoJoiw Ag paisanbad A(13}D¢[(dxd SaduaJdajad Adowaw 03
SJ339d .dY. °VEIA WOJjl St gl+4(dS) 1e paJols sSsauppe 3yl °‘sased
®#82yl U] ‘wWeaJulS UOLIONUISUL BYUl Builuo1a3aud Jo ssad0ud AUl UL Jayzyng

Uo1319nJlIsSuUl a8yl Ag pajedJausb spesuy Adowaw O) SJdjad dAoqe .Gl

]

jJoge ,aday 3}ab o) pasoddns jou, 3POJOJUDIW - 94

jyuoqy @initisang eljeg pe3ay d4J - G4

3J0Qy UOLllBWwdJijjuo) JOJUJ3 JO INOawt) pesdy dI - vd

juoqy Jodu3l Ajiued aysed dJ - €4

3J40qy Jouul Ajtded Jay4ng uotle|sued] dId - T4

jJoqy JoJd3l Altded 8J0Ol§ (OJIUO0D = |4

11ne4d Jouu3l Ajtded ayde) gl - 40

31NBe4 UOjIBWJLJuUO) JOJJU3 JO INO3awl] pedy g1 - 4o

line4 3inltisqng eleg peay 81 = I0

jine4 Jouul Arided Jajing uotie|suedi gl - VO

jine4 a2initisqns ejeQq pPe3y d) - SO

j1ned Jouu3d Ajtueq ayoed dJ - €0

3lneyd Joudl Ajided Jajjng uotle|suedy d4J - ¢O

3(Ned UOLIBWJLIUOD JOJJ] JO 1NO3wl] peay dI - 00

6-28



DOUBLE ERROR HALT
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MICRODIAGNOSTICS RUN, CONSOLE TERMINAL OUTPUT

>>>H
HALTED AT 800082EE
>>>1
INIT SEQ DONE
>>>U
>>>TEST ;:Console prompt, test command
ZZ-ESKAB v9.0 ;Program title and version
01,02,03,04, ;Section numbers
NO. OF WCS MODULES = 0002 ;Configuration information

05,06,07,08,09,0A,OB,0C,0D,OE,0F,10,11,12,13,14,15,16,17,
18,19,lA,lB,1C,1D,1E,1F,20,21,22,23,24,25,26,27,28,29,2A,ZB,ZC,ZD,ZE,
2F,30,31,32,33,34,35,36,

END PASS 0001

MOUNT FLOPPY 2Z-ESZAD & TYPE "DI” jinstructions for second half
MIC>DI ;microdiagnostic monitor prompt
37,38,39,34,38,3C, 3D, 3E, ;section number(s)

CPU TR= 00000010 ;configuration information
MS780 4K CHIP AT TR 01 swhich is system specific

MAX ADR+1= 00090000

DW780 AT TR 03

RH780 AT TR 08

RH780 AT TR 09
3?,40,41,42,43,44,45,46,47,48,49,4A,4B,4C,4D,4B,4F,50,
STARTING FPA TESTS
51,52,53,54,55,56,57,58,59,5A,5B,5C,5D,

END PASS 0001

CPU HALTED,SOMM CLEAR, STEP=NONE , CLOCK=NORM ;CPU status
RAD=HEX,ADD=PHYS , DAT =LONG,FILL=00,REL=00000000 ;and console
INIT SEQ DONE ;program
HALTED AT 00000000 ;defaults

(RELOADING WCS)
LOAD DONE, 00003200 BYTES LOADED
VER: PCS=01 WCS=08-11 FPLA=08 CON=V02-03-L

;configuration
;information

> jconsole prompt
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LOAD AND RUN STAND-ALONE MACRODIAGNOSTICS

Control P, to reutrn control to the
console program console I/0 mode.
Note that the 5 position key switch
on the control panel should be set to
LOCAL.

the console program prompt symbol,
>>>, is displayed.

e

So e we we we ®o

<CODE> is the five letter
mnemonic designation of
the diagnostic program

to be loaded via the
indirect command file.

R

These commands

and responses are
produced automatically
down to <@EXIT>

<o Se we e

(OFF-LINE)
e
>>>@<CODE>
HALT ! HALT THE CPU
CPU HALTED
INIT ! INITIALIZE
INIT SEQ DONE
UNJAM ! AND CLEAR THE SBI

LO ESKAX.EXE/ST:200

LOAD DONE,
! QUICK VERIFY
LOAD DONE,
START 10000
<@EOF>
<@EXIT>

DIAGNOSTIC SUPERVISOR.

DS>

DS> ST
or

Ds> ST/SWITCHES

Operator

0000DC00 BYTES LOADED

0000D000 BYTES LOADED

ZZ-ESSAA-4.02.417 6-JUN-1978 08:39:21.31

At this point, any diagnostic
supervisor command may be typed in,
in order to modify program execution.

Start the diagnostic program, default
mode.

e =

The SWITCHES are optional and refer
to separately selectable program
sections or tests

~o ws Se

The program starts, identifies
itself, and asks the operator for the
mnemonic of the device to be tested
and for other parameters necessary to
program operation.

Se se Se e e

Control returns to the diagnostic
supervisor at the completion of the
diagnostic program. In order to load
and run another diagnostic program,
type Control P and repeat the above
procedure.

e No me se we W

NOTE
input is underlined.
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LOAD AND RUN MACRODIAGNOSTICS UNDER VMS

(ON-LINE)

$RUN ESSAA

2. Two sets of commands

; Return control to VMS.

; Load and run the diagnostic

s supervisor.

; The diagnostic supervisor starts

; up, identifies itself, and prompts

for input.

can be used to load and run a diag-

nostic program at this point:

DS>RUN<CODE>/SWITCHES

(or)

DS>LOAD <CODE>
DS>ST/SWITCHES

; <CODE> refers to the five letter

; program mnemonic. The SWITCHES

; refer to separately selectable

; tests or sections within each

; diagnostic program. These

; SWITCHES are program specific. If

; the SWITCHES are omitted, the pro-

; gram is run in the default mode.
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MICRODIAGNOSTIC MONITOR COMMANDS

Command/Flag

DIAGNOSE

Description

Initializes the program control flags,
and starts microdiagnostic execution at

test number one.

Valid qualifiers are:

/TEST: <NUMBER> -- Dispatch to the test
number specified (do not execute any

prior tests) and loop on the test

indefinitely.

/SECTION: <NUMBER> -- Dispatch to the
section number specified (do not execute
any prior sections) and loop on the

section indefinitely.

/PASS: <NUMBER> -- Execute the micro-
diagnostics the specified number of
passes before returning to the console.
If the number is -1, execute the micro-

diagnostics indefinitely.

/CONTINUE -- This switch is used with the
/TEST or /SECT switch to automatically
continue after the specified test of

section has been reached.
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MICRODIAGNOSTIC MONITOR COMMANDS

Examples:

/TEST: <N> <M> -- Dispatch to test <N>,
execute tests <N> through

(inclusive), and returnn to command mode.

/SECT: <N> <M> -- Dispatch to
<N>, execute sections <N> through <M>

(inclusive), and return to command mode.

NOTE
In the above to variations of the
®*/TEST® and "/SECTION® qualifiers, the
value of <N> must be less than or equal
to <M>. If <M> is less than <N>, testing
will start at <N> and continue to the

end.
NOTE
/TEST and /SECT cannot be specified

simultaneously.

DIAG/TEST:2F

Dispatch to test number 2F and execute it

indefinitely.

DIAG/SECT:B

Dispatch to section number B and execute

it indefinitely.

DIAG/PASS: -1

Execute all of the micro diagnostics

indefinitely.
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CONTINUE

Set and Clear Flags

SET/CLEAR FLAG HD

SET/CLEAR FLAG HI

SET/CLEAR FLAG LOOP

SET/CLEAR FLAG NER

SET/CLEAR FLAG BELL

SET/CLEAR FLAG ERABT

CLEAR FLAG LS

CLEAR LT FLAG

DIAG/TEST: 2F /CONT

Dispatch to test 2F and start execution

of the remaining tests.

Continues - microdiagnostic execution
without changing the program control

flags.

Sets (or clears) the Halt on Error

Detection flag.

Sets (or clears) the Halt on Error

Isolation flag.

Sets (or clears) the Loop on Error flag.

Sets (or clears) the No Error Report

flag.

Sets (or clears) the Bell on Error flag.

Sets (or clears) the Error Abort flag.

Clears the Loop on Special Section flag.

(Note that this flag cannot be set.)

Clears the Loop on Special Test flag.

(Note that this flag cannot be set.)
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SET/CLEAR FLAG ALL

SET/CLEAR SOMM

SET/CLEAR SOMM:<ADDRESS>

SET/CLEAR FP:<ADDRESS>

SET STEP STATE

SET STEP BUS

SET STEP INSTRUCTION

Sets (or clears) all of the previous

flags.

Sets (or clears) the Stop on Micro Match

bit.

Loads address into Micromatch Register
and sets (or clears) the stop on

Micromatch bit.

Loads <ADDRESS> into the FPA micro sync

register.

Sets the CPU clock to single time state.

Sets the CPU clock to single bus cycle.

Both the SET STEP STATE and SET STEP BUS
commands cause the monitor to enter step
mode. Step mode types the current clock
state or the UPC value, and waits for
terminal input. If a space is typed, the
clock is triggered and the current UPC
value 1is typed out. If any other
character 1is entered, step mode is

exited.

Sets the hardware Single Instruction flag
and returns to the monitor. When the
hardcore tests are invoked, the current

value of the Test PC (TPC) is typed. The
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SET CLOCK FAST

SET CLOCK SLOW

SET CLOCK NORMAL

SET CLOCK EXTERNAL

Examine Commands

monitor waits for terminal input. If a
space is typed, the current pseudo
instruction is executed and the current
value of the TPC is typed. 1If any other

character is typed, step mode is exited.

Sets the CPU clock speed to the fast

margin.

Sets the CPU clock speed to the slow

margin.

Sets the CPU clock speed to normal.

Sets the CPU clock for an external

oscillator.

The following examine commands cause the
current microinstruction to be executed
before the examine is performed, if it is
the first examine since entering the
monitor command mode. All successive
examines do not execute any additional
microinstructions. ID Bus registers
T1-T8 are destroyed during the examines,
except for the ID Bus and VBus examines.
All of the following examines, except V
Bus, advance the clock to CPTO0 before

executing the command.
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EXAMINE

EXAMINE

EXAMINE

EXAMINE

EXAMINE

EXAMINE

EXAMINE

EXAMINE

EXAMINE

EXAMINE

EXAMINE

EXAMINE

ID: <ADDRESS>

VBUS : <CHANNEL>

RA:<ADDRESS>

RC: <ADDRESS>

LA

LC

DR

QR

sc

FE

VA

PC

Displays the contents of the ID BUS

Register specified by <ADDRESS>.

Displays the contents of the VBUS channel

specified by <CHANNEL>.

Bit 0 is at the

right side of the display.

Displays the contents 6f the RA Scratch

Pad specified by <ADDRESS>.

Displays’ the contents of the RC Scratch

Pad specified by <ADDRESS>.

Displays

Displays

Displays

Displays

Displays

Displays

Displays

Registers

Counter.

the

the

the

the

the

the

the

the
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LA Latch.

LC Latch.

D Register.

0 Register.

SC Register.

FE Register.

VA Register.
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Deposit Command The deposit command is the same as the
examine command, except that the data td
be deposited must be supplied by the

user.

DEPOSIT ID: <ADDRESS> <DATA>
DEPOSIT RA: <ADDRESS> <DATA>
DEPOSIT RC: <ADDRESS> <DATA>
DEPOSIT LA: <DATA>
DEPOSIT LC: <DATA>
DEPOSIT DR: <DATA>
DEPOSIT QR: <DATA>
DEPOSIT SC: <DATA>
DEPOSIT FE: <DATA>
DEPOSIT VA: <DATA>

DEPOSIT PA: <DATA>
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BLKMIC

BLKMIC <SCR ADDRESS>, [SCR INDEX], <WCS ADDRESS>,

<WORD COUNT>, [<WCS ADDRESS INDEX>]

Move the <WORD COUNT> number of 96-bit microwords from the <SCR
ADDRESS>, indexed by <SCR INDEX>, to the WCS starting at <WCS
ADDRESS>, indexed by <WCS ADDRESS INDEX>. If an <SCR INDEX> is
specified, the <SCR ADDRESS> is indexed by six PDP-11 words (i.e.,

96 bits).

If the <WCS ADDRESS> starts with an alpha character, the <WCS
ADDRESS> is used as a pointer to a table in the LSI-11 memory.

Otherwise, it is used as a physical WCS address.
For example, if the current value of the index is 2, 144 (<SCR
INDEX> * 6) would be added to the <SCR ADDRESS> to find the first

96-bit microword to load into the WCS.

CHKPNT

CHKPNT [<PASS ADDRESS>], [<FAIL ADDRESS>]

If the error flag, set during a COMPARE instruction (see CMPXXX
instructions), is zero, go to the <PASS ADDRESS>. If the error
flag is not zero, go to the <FAIL ADDRESS>. If neither a pass or

fail address is specified, go to the next instruction in line.

The address of the next instruction is typed. These addresses

appear on the typed line named TRACE:.
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CLOCK
CLOCK <TIMES>
Step the system clock <TIMES> number of single time states. If
<TIMES> 1is evenly divisible by four, single bus cycles are
executed for each four <TIMES>.

cueca

CMPCA [<MODE>], <REGISTER>, <DST ADDRESS>, [<DST ADDRESS

INDEX>]

Compares the contents of the console register specified by
<REGISTER> with the contents of the location specified by <DST

ADDRESS>, indexed by <DST ADDRESS INDEX>.

If the <MODE> argument is false, set the error flag. If the

<MODE> argument is not specified, it defaults to EQUAL.
If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the

register used in the compare is the ID Bus register that was read

in the most recent READID instruction.
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CMPCAD

CMPCAD [<MODE>], <REGISTER>, <DST ADDRESS>, [<KDST ADDRESS

INDEX>]

Compare by the contents of the console registers specified by
<REGISTER> and <REGISTER>+2 with the contents of the registers
specified by <DST ADDRESS> and <DST ADDRESS>+2, indexed by <DST

ADDRESS INDEX>.

If the <MODE> argument is false, set the error flag. If the

<MODE> argument is not specified, it defaults to EQUAL.

If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the
register used in the compare is the ID Bus register that was read

in the most recent READID instruction.

CMPCAM

CMPCAM [<MODE>], <REGISTER>, <MASK ADDRESS>, [<MASK ADDRESS

INDEX>], <DST ADDRESS>, [<DST ADDRESS INDEX>]

Take the contents of the console register specified by <REGISTER>,
mask it with the contents of the <MASK ADDRESS>, indexed by <MASK
ADDRESS INDEX>, and compare it with the contents of <DST ADDRESS>,

indexed by <DST ADDRESS INDEX>.

If the <MODE> argument is false, set the error flag. If the

<MODE> argument is not specified, it defaults to EQUAL.
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If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the
register used in the compare is the ID Bus register that was read

in the most recent READIN instruction.

The mask is performed by taking the contents of <MASK ADDRESS>,
indexed by <MASK ADDRESS INDEX>, complimenting it, and bit

clearing the contents of <REGISTER> with it.

CMPCMD

CMPCMD [<MODE>], <REGISTER>, <MASK ADDRESS>, [<MASK ADDRESS

INDEX>], <DST ADDRESS>, [<DST ADDRESS INDEX>]

Take the contents of the console registers specified by <REGISTER>
and <REGISTER>+2, mask it with the contents of <MASK ADDRESS> and
<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX>, and compare it
with the contents of <DST ADDRESS> and <DST ADDRESS>+2, indexed by

<DST ADDRESS INDEX>.

If the <MODE> argument is false, set the error flag. If the

<MODE> argument is not specified, it defaults to EQUAL.

If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the
register used in the compare is the ID Bus register that was read

in the most recent READIN instruction.
The mask is performed by taking the contents of <MASK ADDRESS> and

<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX>, complementing

it, and bit clearing the contents of <REGISTER> and <REGISTER>+2.
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CMPPCSV

CMPPCSV <DST ADDRESS>, [<DST ADDRESS INDEX>]

Compare the contents of the PC Save register with the contents of
the location specified by <DST ADDRESS>, indexed by <DST ADDRESS

INDEX>. If the contents are not equal, set the error flag.

ENDLOOP

ENDLOOP <INDEX NAME>

Add the increment value of <INDEX NAME> (see LOOP instruction) to
the current value of the index specified by <INDEX NAME>. Compare
the current value with the last value (specified in the LOOP
instruction). If the current value is less than or equal to the
last value, go to the instruction following the most recent LOOP

instruction. Otherwise, go to the next sequential instruction.
ERRLOOP

ERRLOOP

save the address of the next instruction. If an error |is
detected, and the Loop or Error flag is set (ref. subsection 4.6),
execution is restarted at this saved address after the IFERROR

instruction is executed.
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FETCH
FETCH <WCS ADDRESS>, [<KWCS ADDRESS INDEX>], [<WCS ROM NOP>]

If <WCS ADDRESS> is a numeric string, execute a maintenance return
to the location specified by <WCS ADDRESS>, indexed by <WCS
ADDRESS INDEX>. If <WCS ADDRESS> is an alpha-numeric string,
execute a maintenance return to the 1location specified by the
contents of <WCS ADDRESS>, indexed by <WCS ADDRESS INDEX>. If <ROM
NOP> 1is specified, clear bit > of the MCR register during the

maintenance return.

FLTONE

FLTONE <DST ADDRESS>, <INDEX NAME>

Generate a 32-bit word of all zeros. Insert a logic one in the
bit postion specified by the current value minus one of <INDEX
NAME>, and load this word into the location specified by <DST

ADDRESS> and <DST ADDRESS>+2.

FLTZRO
FLTZRO <DST ADDRESS>, <INDEX NAME>

Generate a 32-bit word of all logic ones. Insert a zero in the
bit position specified by the current value minus one of <INDEX
NAME>, and load this word into the location specified by <DST

ADDRESS> and <DST ADDRESS>+2.
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IFERROR
IFERROR [<MESSAGE NUMBER>], [<FAIL ADDRESS>]
If the error flag is nonzero, type the PC of this instruction, the
test number, subtest number, and the good and bad data. Then, go
to <FAIL ADDRESS> if the HALTD flag is not set (ref. subsection

4.6).

If the error flag is zero, or the <FAIL ADDRESS> is not specified,

go to the next instruction.
INITIALIZE

INITIALIZE
Set and clear the CPU Initialize bit in the Machine Control
register, clear the single time state bit, set the single bus
cycle bit, set the ROM NOP bit, and set the Proceed bit in the
Machine Control register.

KMXGEN

KMXGEN <SRC ADDRESS>, <INDEX NAME>

Generate the KMUX address specified by the current value minus one

of <INDEX NAME> and load it into the KMUX field of the

microinstruction specified by <SRC ADDRESS>.
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LDIDREG

LDIDREG <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>]

Load the ID Bus register specified by <REGISTER> with the contents
of the locations specified by <SCR ADDRESS> and <SCR ADDRESS>+2,
indexed by <SRC ADDRESS INDEX>.

If <REGISTER> is the microstack, microbreak, or WCS address, the

contents of <SCR ADDRESS> is taken to be 16 bits. Otherwise, it

is taken to be 32 bits.

LOADCA

LOADCA <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>]

Load the console register specified by <REGISTER> with the
contents of the location specified by <SRC ADDRESS>, indexed by

<SRC ADDRESS INDEX>. This instruction loads 16 bits of data.

Loop

LOOP <INDEX NAME>, <START>, <END>, [<SIZE DEPENDENT>]

Initialize the loop parameter specified by <INDEX NAME> to the
value specified by <START>. Save the value specified by <END> for
the ENDLOOP instruction. Calculate and save the increment value

for the ENDLOOP instruction with the following algorithm:

If <START> is less than or equal to <END>, set

the increment value to +1; otherwise, set it

to -1.

6-47



MICRODIAGNOSTIC PSEUDO INSTRUCTION DEFINITIONS

If <END> is an <INDEX NAME>, save the current value of that index

name as the <END> value of this index name.
If <SIZE DEPENDENT> is specified, divide the larger of <START> and
<END> by two if there is only one WCS module on the system.

Otherwise, leave them unchanged.

MASK
MASK <DST ADDRESS>, <MASK ADDRESS>

Take the contents of location <MASK ADDRESS>, complement it, and

bit clear the contents of location <DST ADDRESS> with it.

MOVE

MOVE ,SRC ADDRESS., [<SRC ADDRESS INDEX.[, <DST ADDRESS>

Move the contents of <SRC ADDRESS INDEX> (indexed by <SRC ADDRESS

INDEX>) to the location specified by <DST ADDRESS>.

NEWTST

NEWTST <TEST NAME>, [<TEST DESCRIPTION>], [<LOGIC

DESCRIPTION>], [<ERROR DESCRIPTION>], [<SYNC POINT

DESCRIPTION>]

This instruction creates a test header document for the specified
arguments. It clears the error flag, and saves the PC of the next

instruction for looping on test.
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READIN

READID <REGISTER>

Reads the ID Bus register specified by <REGISTER> and loads the

contents of it into locations IDREGLO and IDREGHI.

RESET

RESET

Executes an <LSI-11 reset instruction>.

REPORT

REPORT <MODULE NAME STRING>

Types out the module numbers of the modules specified by <MODULE

NAME STRING>. If the HALTI flag is set, return to the

Microdiagnostic Monitor.

TSTVB

TSTVB <SRC TABLE ADDRESS>, [<SRC TABLE ADDRESS INDEX>]

Load and read the VBus. Compare the contents of the data at <SRC

TABLE ADDRESS>, indexed by <SRC TABLE ADDRESS INDEX>, with the

V Bus data just read. The <SRC TABLE> has the following format:
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1$: .WORD <NUMBER OF BITS TO CHECK>
VBUSG <CHANNEL NUMBER>, <BIT NUMBER>, <EXPECTED BIT

VALUE>
2$: .WORD <NUMBER OF BITS TO CHECK>

VBUSG <CHANNEL NUMBER>, <BIT NUMBER>, <EXPECTED BIT

VALUE>

The following is an example of the <SRC TABLE ADDRESS INDEX>:
TSTVB 18,1
If the current value of the <SRC TABLE ADDRESS INDEX> is 2,
and the <SRC TABLE> looks like the above table, the physical
<SRC TABLE ADDRESS> would be 2$.
SETPSW

SETPSW <DATA>

Load the LSI processor status word with the value specified by

<DATA>.
SETVEC
SETVEC <VECTOR ADDRESS>

Set the LSI-11 address specified by <VECTOR ADDRESS> to the

eéxpected trap routine.
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SKIP
SKIP ([<DST ADDRESS>]
Go to the <DST ADDRESS>. If <DST ADDRESS> is not specified, go to
the next test. If <DST ADDRESS> starts with the alpha character
S, go to the next subtest.
SUBTEST
SUBTEST
Increment the subtest counter.
TYPSIZE
TYPSIZE
Use the contents of location BADDATA to determine the WCS module
configuration and type a message and the number of WCS modules
that will be tested. If any of the following conditions exist,
the test stream is aborted and the NER (No Error Report) flag is
set:
a. WCS module count is zero

b. bits 3-0 are nonzero

c. 5th K of WCS is not present
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STt¥OXTGT NIV NEHL Ut (8)aTnv:

# LONGNY/NTV * XWTY/XWE * O/ XWBY * XWVYH/XAY ' Q/XWY Ha

w LONGNY/0TY  MSYN/XWE  XK7Y/XWY * O/ XNV

w LONGNY/NTV * XWY/XINE * 19/ XN XINV Y,/ XINY * O/ XINV Y
WANY /MY MSYIN/ XING E XINYYE/XNY G/ XNV H

WANY/NTY XAN/XIE L3/ XN XYY/ XNV T/ XAV -

W8=-V/NIV XWEH/XWE ' O/ XWFY * 1®/1G* LX0  XWVY/ XNV Q/XKY Y.
wO/XIWEY ' XNGY/XWE * A/ XIWVY"* 19,/ 1Q" LXC " XAVYE/ XAV §+Y/NT V.
wIT/XWE A/ XAV 1e/1G" LX0 T XWYYE/XKY *8+V/NTV.
w8=Y/NTV * XWH/XNG T2/ XWH* 19/ L3 1X0 " XWYY/ XKV " Q/ XAV YH .
wE+Y/NTV XWH/XWE T/ XN 1©/ L0 LX0 " XAVY/ XY A/ XKVY .

WY/NTY LS/ L0 X0 XWYH/XINY O/ XNV H «

WY/ NIV XY/ XINY T/ XKV Y W
WVLON/NIV ONOT/LQ " LXO " XNVY/ XNV u

w b+8+Y/NTV  XWEY/XWE * O/ XWEY *ONOT/1Q " LXO " XWVE/ XNV,
wb=8-Y/N7Y ' XNGY/XWG * O/XKEY ' ONOT/ LA LXC " XKVY/ XNV »
WE=Y/NTV XWEN/ XIS O/ XWBY ‘DNDT/ LA " LXC T XWNY /XY
WBHY/NTV XWEY/XNG ' O/ Xin8Y ‘ONDT/ 10" LXO0 " XYY/ XNV u

W bHEHY /NI HUSYI/XING CDONOT/ LA LX0 T XIWVY/ XWY «
wb=8-¥/NTY 27/ XKE "DNOT/LQ " LX0 " Xaivy/ XNV«

W L4+8+Y/NTV DT/ XIWE ‘ONOT/ LA AX0 " XKV / XNV W

WB=¥/NTV " 27/ XK8 'ONOT/ LA " LXO " XAvY/XWY u

wB+Y/NIV O/ XNE *ONGT/ LA LXO " XWYY/ XNV«

W b+84Y/NTV G/ XWE *ONOT/ LA LXO0 T XWYH/ XNV o

0° LONGNY @7 RV

WSV LONONY "3~ N1Y
[IM° LONGNY @™ NIV

WSYW GNY"a" N1y
[ I¥-anv-a”niv
o-[1ix0-a nIv
O+[1l1x0a"nv

21+[11x0 g™ N1y

[In=-[]ix0-@"n3v

[In+[]L1x0"@a n1v

[In-1oneNy - []1x0°a™nv
[In-anv-[]ix0-a”n1v

[lix0 @ nv
a“nv
=0y

L+0+0 NV
1-0-0"n1Y
0-6"n1v

0+0” N1V
LENSYIN+0TNTY
L-01-07 N1V
1+074+0” NIV
271-07N1V
91+0-NY
L+87+07 NV
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

w8/07TV ' OT/XNE . 217 nIY

#8/07V°87/XNE 81”n1v

«O/XWEN  XAGYH/XWE ¥ /XY 1-9-Y/N1V. 1-0-¥1" NIV
WO/ XWEY  XWEY/XWE ‘¥VI/XIWNV ' 8-Y/NTV. O-v17 NV
WO/ XABY  XIWGYH/XNG ' VI /XY ' E+Y/ NIV C+v1T Ny
wb®/NIY XINEY/XKE O/ XWEY ¥/ XNV W ollva~niv
W2/ XNE Y/ XY B+Y/NIV . 21+¥1T NV

WEE/NIY 8T/ XNG YT/ XY o g1l Ivi7nv

w90 8-Y/NTV XWX /XWE* 1@/ XWY ' V1 /XNYw D074 [ [H=-v17 N3y
#D0TY8+Y/NIV XWH/XKE ' 1O/ XN ¥1/XWYw 9078 [ In+v17nv

W b/ XWX/ XWE * VI / XNV " L+8+Y /NTV b+ D+viTnv
W8=Y/NTV  XWH/XWE * L/ XY VT/ XNV [I%-v1i~nIv
WBHY/0TY  XWH/XINE * L/ XN YT/ XINY [In+v17nv

wb=8=¥/NTV ' XWBY/XWNE A/ XWaY " VI/XWV . 1-0-v1_ N1y
W8=Y/NIV " XWBY/XWE A/ XWEY YT/ XNV a-v3~nv

W 1S/NTVXNGY/XWE * A/ XNEY VT / XNV al-iviTny

WHOX/NIY O/ XIS YT/ XY« 97°¥0X"¥1™ NIV

w LONONY/NTY  HSYIN/XINE * YT/ XAV HSYW* LONGNY "Y1~ N1V
w1ONGNY/NTV XX/ XWE * L@/ XA YT/ XNV o [In*LCNONY " VI~ NV
WANY/NIY XWH/XKNE ' L/ XWX YI/XAY. [ I¥-anNvy vITnIvY

W¥/NIV YT/ XUy ¥1 N1y

WB/NTVXWH/ XN L@/ XN u [ Iy~ niv

cer0dTNIY NYHL YNV
WHOX/NIV*OT/XWE " 19/D4°0dS 21 aV01/¥ 0dS  XWVY/XWY a/Xuwvy, []od-¥ox-a”niv

WHOX/ATY 81/XWE* 19/8Y4°0dS 8V av01/¥°0dS  XNVH/XINY A/ XKV H, [Jy-¥0x a7 nv
WHOX/NTY * XWEY/ XING O/ X1y XWVE/ XY Q/ XNV . 0-¥ox° Q" NV

+HOX/ATIV 0T/ XIE * XYY/ XWY O/ XWY d u 27°¥0X Q@ N1y

WHOX/NTV * XIWH/XWE ' 1@/ XIWH * XNV Y/ XY ' C/ XAV Yy [In-yox-a~niv

pBHY /MY XN/ XIWE “ TS/ XWH ¢ 19/10° 1XS XWVA/ XAV G/xuvd. [ In+[]1xsa~nv
WANY/NTY° XINA/XNG * 2O/ XIWH * 19/10 " LXS " XAVY ./ XWY ' Q/XWYY . [In-anv-[]ixS-a”nlv
W¥/N7Y* 1E/ 10" XS XNYY/ XY G/ XKV YW [1ixs @ niv

«Q/XWVY O/ XWEY * XWEY ./ XME * XAVY/XWY * I 1Sd+8+V /N V. 2°15d+0+@ NV

whb=8-Y/N7Y * XWaY/XNE ' O/ XUEY  XINVY/XNY A/ XKV du r-0-a" NIV

wb+8+Y/NTV * XWSYH/ XWE * O/ XIBY ' XAVH/XKY '/ XWY Y 1+0+Q7 NV

w8=Y/NTV " XWEH/XWE ‘' O/ XNEY * XWVH/XWY A/ XWY Y. 0-a"n1v

w8+Y/NTV ' XWEY/XINE O/ XN XNVY/XINY *Q/ XAV Y » 0+a"n1v

W b®/NTVXWEN/ XING ' O/ XY * XWYY/ XY *Q/ XKV Y« ella"n1v

«¥O/NTY . XWEY/ XINE * O/ XINEY * XIWVE/XWY A/ XNV Y 0-¥0°a” NV

# LONYO/NTIV HSYW,/ XIS * XWYYH /YWY “Q/XAYY WSYN° LONYG "G NIV
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

wE+Y/NIV 8T/ X3 1O/ LA 1XS XYY/ XNV O/ XKV Y.
#8+Y/NIVEXWY/XNE TS/ XM 1@/10° LXS XWYH/XNY O/ XWVY .

g1+[ ]1ixs 07Ny
[In+[1Lxs 0" nIv

wb®/ LG T/ XWH " XWH/XIWNE *O/XNVY* LXS * XNVY/XWY * LONANV/NIVe [ 1% LONGONY " []L1XS 0~ NIV

WO/ XHYY 19/10 " LXS  XWYY/ XNV ¥/NTV.
w L@/ XWH * XIWH/XNE ' O/XWVY ' XWV¥/XAY * LGNYO/NTY
wH0/NTV 0T/ XNE * XINVY/XINY * O/ XAV Y«
wHO/NTV XWH/XWE ! 1@/ XWH ' XNVY/ XNV * O/ XAV Y
WNSYW/XWE €/ XWVY * XINVYH/XWY * L-8=V/NT1V,
WHSYIW/YIWE O/ XYY XYY/ XINY ' 8+Y/NIV
wI1/XWE O/ XYY XWVYE/ XNV * L+8+Y /NI V.
wB=Y/NTY 27/ XWE  XNVY/XWY O/ XKV Y u
wE4+Y/NIV DT/ XN XYY/ XY O/ XNV YW
wb+E4Y/NIV 6T/ XNE  XNVYE/ XNV * O/ XY u
W8=Y/NIV 87/ XNE XWVH/ XY O/ XNV H W
WB+Y,/ NIV 8T/ XS  XINVH/ XY O/ XNV ¥y
w bD/XWH* XM/ XINE * O/ XIAVY ‘ XWYY/XWY* 1+8+Y/NTV
w8=Y7NTY  XWM/XNE “ 1o/ XN XAVY/XWY * O/ XNV E u
W8HY/NTVXWH/XIWE * 1O/ XIWH * XWVYE/ XAV * O/ XWY Y«
«Q/XWEY  XWIY/XNE O/ XAVY  XWVYE/XWY ' L-8-V/NTV.
w8=V/NTV XWBY/ XWE O/ XNEY  XWVY/ XNV O/ XNV Y,
w®/NIV ' XNBA/ XN ' O/ XINBY * XINVH/XWY * O/ XY ¥y
«8/NIV* XINEY/XWE ‘O/XWB Y.

« LONGONY/NTV * XWH/XIWE * 1@/ XWH ' XINTH /XY O/ XNV Y
w LONGNY/NTY  HSYA/XWS * XIWVE /YWY ' O/ XINVY u bl
wANY/NTY XY /XN LD/ XWX * XYY/ XAV O/ XWV Y,
wZO/ XWX XWH/XWE ' O/XWVY* 1@/10" LX0 XWYH/XNY ‘8=-Y/NTV.
nTO/XIWH * XWH/XNE * O/ XAVY " 18/1G" LXO " XWVY/XINV*G+V/NTY .
n@/XWEY O/ XYY XNEY/XNS ' Le/10' 1XO0  XWYH/XAY * L+8+Y/NTV,
«O/XNVY A/ XWEY * XWNBY/XWS * 1©/1T* LXO " XAVY/XNY ‘' 8+V/NTV,

wQ/XWEY  XNEY/XWE' O/ XWYY* 19/ 10" LXO0 XKV /XY * ¥0/NIV .4
W T/ XWY ' XWH/XNG O/ XWVH* 19/L0" LXC " XWYH/ XNV 40/NTV [1

[11xs 07NV

[y 1ON¥O O™ NIV
271°¥0°0” NIV
[In-¥0- 0" N1V
L=MSYW-0"NIV
HSYW+O N1V
L1+27407 NV

21-0" NV

27+07 NV

1+87+07 N1V

81-0" NV

81+07 NIV

1+[ In+0" NV
[I%-6"n1v
{In+07nv
1=0=-0"N1vY
g-0"nv

al]lo”mv
(8)07nv

[ IM° LONCNV " O™ NIV
SYW° LONGNY 0™ N1V
[Iy-aNv: 0~ nv
[In=-[11x0-0" N1V
[In+[11x0°0" N1V
1+G+[11x0°07 NV
a+[]1x0°0" NV
a-yo-[]ix0-0"n1v
¥ 40 [11x0°07 NIV

W TE/ XN XWX/ XWE O/ XWVYE* 19/10° LX0 " XKYY/XWY * LONGNY/NTIV. [ 1Y 1ONGNY " []1X0 0™ N1V

WY/0TV 1/ LG 1X0 T XWVY/XWY O/ XNV Y 4
WV/NTV XYY/ XNY O/ XKV Y

[11x00”nv
07 nv

“* T3IHOVD NEHL 07NV

«8/07V*2d/XN8
w8/NV 14 °03INTV/XINE .

‘w LONYO/NTV *ONOT/L0°* LX0° XWYY/XWY *D1/XWE* 19/J¥ 0dS‘D7°AV01/¥ " GdSu

W@/ XINY H XWVE/XINY ' YIGN /N Y W

ad™N1v
d4"%ovd NIV
[1o¥-1ON"NIY
G LONT NIV
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

JdON/MA ' 1S/10Q MHOBI "A°CYIY/LOW  dON/HWY AL MHOSI " 3HOVD [ ]a

wdON/MQ* L@/ISH HHOY " A QYIYH/LON ' dON/MVA. [13HOvVD™a

WdON/WG' 1@/ LA HHDY "ATQV3Y/LOW 40N/ HY A 3IHOVD [ ]a

W[oT 1M au ¥NVI8~a

wld*dHS/MA ' NIV/JHS (ovdd)niv a

w3HS/MQ  TLHOIY/4HS TLHOIY¥ NIV C

wdHS/HA* LHOTY/4HS, iHOI¥ NIV Q

w3IHS /WA ' €1437/4HS €1437°n1v a

w3dHS/®QONDT/4Q' L NIV/4HS, zL437°nNIv Q

w3dHS/NWG "' L4371/ 4HS, 1437°nIv_a

wIHS/MA NIV /4HS niv-a

WONAS/40V 1300V /%0 ONAS®1300v_Q

WAHS/NA ' NTV/4HS ' 8=Y/NTV * XNSY/ XWE *O/XNEY ‘DNOT/ LA LX0 " XWVY /XY 0-0"a
wdHS/HA NIV/IHS * L+8+Y/NTV D7/ XIE *ONDT /10" LX0" XWYY/XAY w 1+97+0°Q

wAHS /MG ATY/AHS * L4+8+Y/ NIV XWA/XWE * L/ XWx *ONGT/ LA " LX0 " XIWVYH/ XAV, t+[ In+0”a
wdHS /MG NTY/IHS  8-Y/NTV * XWEH/XINE *Q/XWE8Y *ONOT/ LA L1XO " XWY Y/ XNV » a-o0"a
Wd10/%0u 0 a

T t3HOYOTA NY¥HL " °t0Tal

wdON/YQ* 19/10* ¥HOX " A 3 LTUMHI0T/ LOW  dON/HV A W1 [Ja73HovD

WdON/N¥Q*19/1G* d ILTEM/LON  dON/HY A [1a7d " 3rovD

wdON/MA* 19/ L3 WHOON A3 LIEM/LOW' dON/¥Y A, MHOON®[1Q73HIVO

wdON/XQ*d30° LSNI/ LG HHOM A FLIEM/LOW  dON/HY AW d¢30°LSNI Q7 3IHOVD
wdON/YQ* L@/ IS  WHOM A" 3LIYM/LON' dON/NWV Ay a” [ 13HovO

wdON/MG* 1®/10" HHOM A~ ILI¥M/LOW' dON/MY AW [1a73Hov0

2D0TH G+Y/NTV * XIWH/XIWE * L@/ XWH * Y1/ XWY* LdS " +dS/NIOY "0dS‘8Y1°AV0T/0V " 0dSw 90714 [ M+ (1dS)y_ny
w8/01Y 21 /xw8*9S°21°Av01/0dS. (2s)o¥7nv

w8/0TYD1/XINE * 19/28°0dS*D1°Av01/4 0dSu [1o87nv

WHOX/NTY * XWH/XIWE * 2/ XWX * V1/XiY * 19/8YY¥ " CdS *8Y1°av01/8°0dSy [ In-dox [Ty~ nv
WZS/XWH* 1@/8YY4°0dS 8V aV01 /8" 0dS XWX/ XIWE * ¥1/XNV* LONYO/NTV. [1¥°1ONYO" [ Ja" Ry
WHO/NTY * XIWH/XINE * 2O/ XWX YT/ XY * 19/8Yd°0dS 8Y1°Av01/8°0dS. [ 1% 30 [Ja"niv

: WY/NIV YT/XWY *1SQ°LSA/LiNDY "0dS 8Y1°av01/0¥ " 0dSw (1sa)y nIv
wLONGNY/ATV* HSVYI/XWNE * ¥I/XWY * 1©/8VY 0dS 6§V CY01/¥°0dSy WSYW* LONONY ' [ 137 n1vY
CANV/NTIY XN/ XING * 2@/ XWH * Y1/ XY * L/8YY 0dS 8V1°Av01/¥°0dSw [IM-aNv [ ]y~ nmv
WY/NIV VT/XINY ' 1@/8YY " 0dS '8V AV0T /YT 0d Sy [187nv

WHOX,/NTV 0T/ XAB * XIWVY/XWY * O/ XNV YW 27°¥0X 0T NIV

WHOX/NTV XN/ XS 18/ XM " XWYH/XNY O/ XNV Yy [I%-¥0X 0 NV

WHOX/NIV A/ XY XWBY/ XNE XYY/ XY O/ XKV du a-¥ox- 0" nv

WBHY/NIVOd/XNE LS/ 1A" XS XWVYE/XWY ' O/Xivd,  Od+[11xS 07NV
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

wdHS/NA NTV/IHS D 1Sd+8+V/ ATV 1/ XNE * XWVY/XWV " T/ XAV Y u

wdHS/YA ' NTV/4HS ' 8-Y/NTv DT/ XNG ‘ XWYY/XINY A/ XNV Y,

wdHS/NMA* NIV/AHS *G+Y/NTV 0T/ XIWE * X1V d/ XAV * G/ XINY ¥

wdHS/MA NIY/HS 8+7/0TV 8T/ XNE  XWVY/ XNV O/ XKV Yy

wdHS/NA ' NTV/IHS * L+8+Y/NTY XA/ XKE * 1S/ XN XYY/ XV A/ XK Y

wdHS/HA NTIV/IHS ‘8=¥/NTV * XWH/XNG ' 1S/ XA * XIWVY/XAY A/ XKY Y.

wdHS/MQ NTIV/4HS *G+V/NTV ' XWH/XWE ' LD/ XAM  XIWVE/ MY A/ XNV

wdHS/MA ' NIV/JHS ' LQ/NTV ' XN XiNB * T/ XWX XNV /XN O/ XN Y,

w47 JHS/MC NV /4HS  V/RTV  XvE/ XY S a/ XV E .

WdHS/YA° N1V /4HS * LONGNY/NTY ' IT/XWE* 1®/04°0dS 071 Av0T/¥" CeS  XWVE/ XMWY O/ XAV Y.,
w3IHS/MA' NTY/JHS  LONGNY/NTV * XWBY /XA8 O/ XW3Y * XWVH/ XAV 7/ XAV b

WNIV/IHS & /XN XN/ XIWB * @/ XINvE * XYY/ XAY * LONONY/NTY * JHS /%A

wdHS/ %A NTY/4HS  LONCNY /NTv D7/ XINE * XIWVY/ XY 3/ XAV H
W3HS/MANIY/4HS* LONGNY /NTY * XY,/ XING * 1@/ XX * XNV E/ XIWY * G/ XNV Y u
WdHS/MA'NIV/4KHS *ANV/NTY  OT/XIWE * 19,/08°0dS 07 °CY01/8 " 0dS  XKVE/XWY T/ XUV Y.

2°1Sd+21+0°a
91-a7a

91+a7a

g1+a07a

t+[ In+a”a
[Ix-a"a

[Ix+a”a
[Ix[]a"a
(ovy4)aa
[1o¥°1oNONY Q™ O
©°LONGNY "G~ Q
ZMSdLONAONY "G Q

27" LONGNY Q~ Q.

[1v-1cNanv G_a
[loy-anv-a™a

wIHS/MA ' NTV/IHS ' ONV/NTY ' XS/ XWE ' O/ XWEY * XINVY/XWY " A/ XKV Y 0-anv-c~a

wdHS/MA* NTV/JHS *ANY/NTV HSYIN/ XINE * XINVY /XY O/ XNV Y W WSYW ONY Q™ a

«3HS/MA NTV/4HS ' ONY 7NV DT/ X1 * XNV /XY O/ XV Y, 271°GNY'a”a

wdHS/MG* LHOTH/IHS *ANY/NTIV  XIWH/XIKNE * 1D/ XIWH * XINVE /XINY * Q/ XYY IHOIY [ I¥-aNv°Q~a
wdHS/MG*DONOT/ L0 LA NIV/SHS "ANV/NTV * XAN/XNE * 1@ XWX * XAV / XAV Q/ XNV Y zld3a1 [ In-anv-a~a

wdHS/MA NTY/AHS ' CNY/ATVY  XAW/XWE * 1/ XN XIWVY/XINY * G/ XNV Y

[I®-anv-a™a

wdHS/MA*NTV/IHS  UOX/NIV ' DT/XWKB ' TO/JY¥°0dS 371 °AY0T/Y 0dS ' 19/ 1Q" LXC " XWNVY/ XNV A/ XWNYY W [Joy-yox-[]ixo-a”a

WXWEYH/XKE ' O/XNEY* L9/ LC* G/ XYY LXO " XKWYY /XY NTY,/4HS *¥OX/NIV " 4HS /N
WNIYVTQ! L4E+Y/NTY  XWEE/XWE * 4O/ LG 1X0 " XWVY/ XNV “ O/ XKV Y

WNIVTQ O/ XINEY XY/ XN 1@/ LA LX0 " XYY/ XWY ' €+Y/NTV .

wdHS/NA* NIV/IHS " HO/NIV XWSYH/XIWB ' O/ XWEY ' 1©/L0"° LXC " XKVY/XWY G/ XAV YW
W dHS/MA NIY/IHS 8+V,/ NIV XEN/XWE 2O/ XN ' Le/L0° LX0 " XWYY/XWY " Q/XKVY.

o-¥ox-[lixo:a"a
L+0+[]1Xx0°a"a
o+[]1x0°a"a
0:¥o-[lixe'a”a
[In+[]1x0°a"a

wdHS/MA ' NTVY/4HS * LONGNY/NTIY XWX/ XIWNE ‘TO/XWHM* 1O/ LT " LXO " XWVH/ XY G/ XWYH [In-LoNonNy-[]LXx0°G™Q
wdHS/MA NIV/4HS  v/NTV ' 19/ 10 1X0 " XWYH/XWY ' A/ XUV [l1x0°a"a

«JS°IVA/ %A, 2s°Ivaa

wAS YA/ NAw W¥OoM"1va~a

**°@Ta NYHL Tt tvaTas

wdON/YQ* L@/ISI ' HHOM " A°AYIY/LOW  dCN/ WY A

wdON/HQ* 1©/ L0 MHOM A" QV3Y/LOW dON/ WY AW

wdON/MG 19/40° d QVI™/LOW dON/ AWV A

wdON/MT™ 19/ 1T WHION " A" QYIYH/LOW  dON/HYA .

wdQON/YMQ* 1@/ LA WHOM A" QYIUHO0T/LON dON/HY Aw

wdON/MQ ' +D/ IS HHOM * A~ QVIENIOT/ LOW  dON/NWYA .
wdON/YQ*d3a° 1SNI/ LA HHOET " A GVIN/ LW dON/HY A

[ I%HOM " 3HOVD™Q
WHOM 3HOYD [ ]a
d°3HOVO T [1a
YHOON"3HIVI [ ]a
¥1°3HOVD [ ]a
[I71-3H0v2™a

d30° LSNI*3MIVI™a
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

wdHS/MA NIV/4HSE'8/NTV 871780 2d/XWE

WAHS /NG NIV/4HS *8/NTV 81/ XWE .

wdHS/MA LHD 1Y/ 4HS ' V/NIV VI/ XAV

wdHS/MA NIV/JHS ' 8-Y/NTIV  XWH/XWE * L/ XWH YT/ XNV
W74 HS/NC NTY/4HS *V/NIV YT/ XWY Y

WNIY/4HS *Q/XWEY * XWSY/XNE * V1 /XWY *8-Y/NIV ' JHS /M
wdHS/MA ' NTY/4HS ‘D 1Sd+8+V/NTV‘ XWB Y/ XINE * Q/XWEY VI /XWY «
wdHS/MA ' NIV/AHS ' ONY/ATY * XM/ XWE * 1o/ XN ¥/ XWVY .
wdHS/HG ' ATV/SHS ' V/NIV VI /XKY W

wdAHS/NA ' TIHOTYH/SHS 8/NTV  XWH/XWE * L@/ XWN
wdHS/MA ' LHD 1A/ 4KHS ' 8/NTV  XWH/XWE * 1@/ XWNu
wdHS/MA' ' NIY/AES 8 /NTIV  XINH/ XIS * 1O/ XWN«
wdON/YG'WNS " INI*QVIY/LOW.

Jd4°817a

817 a

1HOIY¥ V1~ Q
[In-v1"a
(ov¥d)vi~—a
a-v17a
9°1Sd+G+v¥17Q
[I%-aNv v1~a
viTa
ZLHOTY [ In~a
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wl®/8Yd°0dS Y ILIYM Y CdS NIV/4HS '9/NIv* 81/ XWB .

w1®/8Y4 0dS ' 8YY ILIUM/Y 0dS NIV/AHS B-¥/NTV ' XABY,/ X480/ XNGY " V1 /XINY .

wl®/8YE C2S 8YY ILINM/U 0dS 'NIV/ZHS ' G+V/NTIV  XWEH/XWE * O/XNAY ' ¥/ XKV

w b®/8VY 0dS ' YY" ILIUM/Y 0dS NTV/IHS * LONYO/NTY  HSYIN, YIS * v/ XV

wb@/E8YY 0dS ' BYY 3LIUM/Y 0dS NIV/IHS ¥O/NTV  XWE Y./ XING * G/ XWEE " VI /XWY u

wAIY/SHS ' 19/8YY " 0dS VY ILIUM/Y " 0dS HSYW/ XS ¥/ XKY ' +-8-V/NTV .

WV [1@]d 1484/ NV NSV XWS VI /XWY .
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2 9U/BYY° 0dS ' 8VY " 3LIMM/ /5 0dS NTV/HS ' QYOM/ L0 DOTY 8-V/NIV"* 43/ XWM * XM/ X8 * VT /XN T u

«O¥/8YY 0d4S SVH ILIUM /4" 0dS NTV/IHS QUOM/ LA DOTYH " G+Y/NTV* L@/ XM * XY/ XME * V1 /XN 4

#1O/8YY 0dS VY ILINM/Y 0dS ' NIVY/IHS ONOT/LQ D0 8=Y/NTIV TS/ XWH * YW/ X8 * ¥/ XVi% w

ul®/8YY 0dS EVY " ILIEM/ ¥ 0dS ' NTV/4HS 'SNOT/LQ* D08 8+Y/NIV " ZS, XM XY,/ XAS * ¥/ XWY .
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W 1®/08°GdS DU ILINM/Y 0dS NTV/4HS ¥/NTV* T/ 10" 1X0 " XWYY/XWY A/ XKV Y

W b®/08°0dS D8 3LI¥M/Y 0dS NIV/4HS ¥/ NIV XYY/ XY 3/ XWT Ha

W 1®/048°0dS o8 ILIUM/Y " 0dS " LHOTYE/dHSw
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WTO/ XWX X/ XINE O/ XINYY * XNV /XY * 19/S7Y " 0dS Evd " 3LT4%,/ 4 0dS ANY/NIV.
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TVA°4HS=2S70S
[1%:¥0°2s70S
[I¥-0s72s

[ In+0s70s
34-2570S
34+93570S

[ I%°1ONGNV°2S70S

w@VYBI/NIS NIVI/XIWS * LONANY/NTY3I*34/XWE3. 34° LONGNY "2S~0S

WAYCT/MOS NIVI/XWNS  L+Y/NTV 3.

w@Y0T/¥IS dXI NTV/XNS8/NTV I1/XNS‘ 1©/048°0dS* 01 °Av0T/Y¥°0dSw
wQVOT/MIS dXI NIV/XINS V/NIV VI/ XAV Le/EVYH 0dS 9VT1°aV0T 4" 0dSu
wQYOT/MIS  NTV/XINS * T/ XIWH * XIWH/ XIS * 19/8VYH°0dS ' 8YT1°Qv01/8°0dS  V1/ XY ' CNV/NIV.
«@V01/M0S NIV/XKS‘8/0TV 01/ XW8"* 1e/J¥°0dS*D1°aY¥01/¥ 0dS.
w@¥01/MIS ' NIV/XINS V/NIV VI/XIWY ' 13/8VY " 0dS 8V °AYCT/ 4" 0dSa

) w@YOT/MIS NIV/XNS V/NIV* 19/ LA* LXS " XWYY/XWY O/ XKV Y.
#AYOT/MIS NIV/XNS *¥0/NTV ' L@/ XN XN/ XINE ‘ XKV Y/ XAV * O/ XNV d u
w@VOT/MIS NIV/XINS * 8=-Y/NTY " LE/ XWX * XX/ XNE * XYY/ XY O/ XINT Y w
#AVOT/MIS NIV/XIWS 8+Y/NTIV ' LD/ XWX * XM/ KNG * XWYY/ XNV O/ XNV Y u
w@VOT/M0S dX3I NIY/XNS ‘' 8/NTV XWaY/XWE " O/ XN Y.

L+2S70S
(dx3)[]ou~os
(dx3) [J¥~0s
[In-anv:[Jy7os
[Jou™0s
[ly7os
[11xs 07 0s
[In-¥0°070s
[In-0"0s
[In+072s

(8) (d%3)072s
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w@QYOT/NVA 8+Y/NTV XWEY/ XWE ' O/ XWBY * XIWVY/XWY ' G/ XV d
W@VOT/WYA S+Y/NTY 21/ Xiwg * YWVE/ XKy 'O/ XAV Y.

wQYOT/MYA B+Y/NTY  XNA/XAS LS/ XWT  XKY S/ XAV O/ XWY dw
WAVOT/AYA* LONGNY/NTY * L@/ 3NN XY/ XINE * XV E/ XUY * O/ XKV ¥ W
WAYOT/WYA G+Y/ATY XINSY /X8 ' +@/10 " LX0 " XWVE/XAY A/ XN ¥ w
WAYOT/MYAC Y/ 0V XYY/ XINY T/ XN &y

WGYOT/ AV A

wd¥MS " ILAG/ N

«[0¥3Z]M731vLs.
w[E-I¥"3LViSY
W1 I 31vis,

0+a YA

27+Q@7 VA
[I%+a”"vA
[I%°LONGNY Q7 VA
o+[J1x0:a"vA
a“vAa

nIvovA

advms

¥3LNOTILVLS
DYSHUINNI“ILVLS
PEOY¥INNITILVLS
SILYLS OJHOLVW!

w[Z° 1% 80" 31VLST3LIVLIS, TL1Vd ¥0°3LVLISTILVIS
wlt Iy ¥0°31VLSTILYLIS, 1L1Yd ¥0°3LVLISTILVILS
W [0S 1M 80" 3LVLIST3LVIS IACW- 0" 3LVLSTILVLS
w[09° 1% ¥0"31YLIST3LVYLIS. 1V074° 40" 31VISTILVLS

wlZ° 1M 20" 31YLSTILVLS,

7147807 3LVISTILVLS

w[9° 1% ¥0"31V1IS”ILVLIS, 1801S30° 40 3LYLS”3ILVLS
wlt X ¥0 31VIS”ILVIS. 1530°40°31V1S73LVLS
W[€ 1% ¥0°31VISTILVLIS,  dNIPGY ¥O'3LVISTILVIS

w[00° %" LONGNY " 31VLISTILVLIS
wl44°1%° LONONY "31V1ST3LVISH

0Y¥3Z03Q3¥d "NY ' 3LYLISTILVIS
03Q34dLON NV 3ILVLISTILVILS

w[9°]%° LONGONY 3L1VLS”3iVIS« 718QLS3C NV 3LVIS"3ILVIS
wld24° 1% LONGNV " 31VLIS 3LVISw 7019 NV 3LVISTILVIS
w[4€° 13" LONONY " 3L1VLS 31VLISw 00LS NY 3LVLIS™3iViS

W[08° I¥ 3LVIS.
#[0¥3ZI¥ 31ViS.

Omoumnﬂub<hm
1S¥Id 3LVLS
S31VLS 0d1103:

w[b IX  LONGNY 31ViS™ILVLISw ONOTINS NV 3LVIS 3LVLS

Wl INT3LVLS

ONOTdNST3ILVLS
S31VYLS Od¥s:

w3LV1S AVO1/ISW  ¥0/NTVI* XWH/XWE3 * 1/ XN [I®-¥0°31V1ST3LVLS

w31V1S°aV01/ISW'34/XNE3  ¥0/NTV 3
wILYIS AV01/0SW 8-¥/NT9v3  XWA/XNE3 " 1O/ XWX
w3ILYLS QY01 IS E+Y/NTVI ' XWUA/XWET " 1@/ XWH

w3LYiS CVC1/0SKk ' g8+Y/NT1v2'34/XNET.
w31VLS QVOT/OSW' LONGNY /0173 XWX/ XAE3 ' 1O/XWMs [ ]1M* LONGNY " 3LVISTILVLS

34°¥0°3LV1ISTILVIS

[In=-3Lv1ST3LVLS
[ In+31v1ST3L1VLS
34-3LVLSTILVLS
3443LVISTILVLS
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WHLISI/M3I*1L 0°¥12/081.,

wQdd4"¥70/0SWe

w2280 AY0T/ %0

wdd0” 174 HHI/OSH

w¥CAY " CGQ0 " YHI/ISWn

wM¥04 °2/r*03dS/8NS.

wb®/P* Y.

«w1TV2/8NS,
wdON/MYA*ILVAITVANI/LOW.

w3ILAE/LCQu

«M¥04 "8/M*03dS/8NS N+2d~0d ‘ANOD QI ¥1D°AI/ N0 (1dS)y ™AV 1a

1-081°¥7D
ad4°4819
208N0° %19
¥d0" L1714 °WHD
¥aav °aao " ¥HI
H¥04°D
[17vo

I1Ivd

3LVAITVANI “3HOVD

31A8
My¥04°8g

LSUOLIOUNY UBJSUBRJI-UON,

wb+YA/HIdu
«QVOT/MYAE/NTV DT/XWE " 19/08°0dS$DT7°AV01/Y4 0dS.
2QYOT/NYA'V/NIV VI/XIWY "' 1@/8VYH 0dS*EY1°AY01/4 0dSw
WAVOT/AVAEFV/TTIV 7Od/ XWE * XWVY/XWY “ O/ XNV ¥
#AVOT/AWYA8+Y/NTV ' 87180 0d/XNE * XYY/ XY O/ XWY Y.
w@VOT/MYA 8-V /NTV* 87/XW8 * XWVA/XAY O/ XNV &
w@VOT/MYAG+Y /0T 8T/XN8 " XWVE/XAT O/ XAV Y,
w@YOT/WYA 8+Y./ 0TV 01/ XN * XINVY/XAY O/XNY Y,
WAYOV/NYA 8=Y/ATV " XM XHE * 1O/ XWX * XIKY 3/ XY * O/ XKV Y »
w@YOTN/WYA S+Y/NTV ' XY,/ X2 19/ X XYY/ XWY O/ XNV Y,
TY/SHS A/ XNEY O/ XWVY * XIKE Y/ XS XAV /XAY  8+Y/NTV  AVOT/HV A
w@YOT/HYA LONCNY/ NIV XN/ YING * L@/ XM XNV S/ XY O/ XN ey
CGVOT/HVA Y/ DTV XINYE/ XY O/ XKV Yy
wCYOT/AHYA /0T 0d ./ XiNg
wQYOT/MVA'ILAG/ LA  LXC XWYY/XWY ‘' S+Y/NTV " 97/XNE .
WY/ 4HS O/ XWEY  XWSH/ X WS ¥ /XMy ' 8-¥/N1V ' GYOT AV A,
wQYOT/ANVA'E+Y/NTV * XWBE/ XWE * O/ XWSY* V1 /XN,
ZQVOT/YYA'8+Y/NTV  Od/ X8 Y1/ XNV u
wQYOT/AMYA =B =Y/PIV ' 1@/ XWX XWX/ XAG YT/ XAV .
wQVOT/MVA" L+8+Y/NTY Lo/ XINH XIWA/ X8 Y/ XINY o
wQVOT/NYA 8% /0TV " L/ XK YW/ XWa * V1/ XV
wGYOT/MVA'§+V/NTV° LA/ XAM  XIWH/XNS VI / XAV o
w@Y01/AWVA 8-V/NTV " XKSH/XND * C/XNEE YT/ XWY 0
WOYOT/MVA'E+Y/NTV * XWEY/ XWE * Q/XNEY VI / XNV,
«AYOT/MYA* LONGNY/NTY 1D/ XA * XIWH . XINS * VT /XY
w@VCT/MYA ONY/NTIY DT/ XANE VI /XY,
wQVCT/WYA Y/NIY YT/ XY .
WAVOT/AVA B/ 0TV XINN/ X8 * LD/ XH

P+YATVA
[Jou~va
[T¥"vA
Jd+07 YA
3d°87+07 VA
81-0"VA
81+07VA
27+07vA
[I%-0"vA
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[I%° LONGNY " v17vA
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

w20/ L38/9NSy

w001/0 138/8NS.

W19/ ' 138/80Sy

w09/0* L3Y/ B8NSk

WOb/0*L3¥/8NS,

wbT/P'138/8NSH

w0T/0P'13¥/8NSy

wdb/P13¥/ENSy

w84/0" 134 '8NSw

wZL/N'13Y/ENSy

wOL/P*L3¥/8NnSy

v40/0*134/8N0S.

w6/M* LIH/ENSk

w8/0*13¥/8NSy

W€/0°13¥/8NSy

wZ/0*1348/8NS.

Wb/0*134/8NSw

w0/N*138/8NS

W 1®/M*134/8NS,

+3NOG* AT0d/WOV *TOYLNCD/ 30V

2ONO1/1Qu

WIdMINA*QVIY/LOW dON/ AV AW

) wOCSM3IN" A QV3IY/LON' dON/NWY AW
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WHISI/MITa

WHOVI/HIATa

wdON“W3IW/ LOW.

WH1SI/®3AT‘AVOT/HVYA HSNT3/081.

WHOVI/NIT
#SS+AS " ¥I1I/NOSy
#¥Y¥3 “LSIN"¥ID/ISWu
0 1°810/081
WHISI/HWII‘C ¥10/081m
«AONDOJ"G-1°¥10/2814
wAONOD'G~1°¥70/2814
w€°2 ¥10/081.
wE€=-0"¥12/091u
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LONdNLIY
09N¥NL13Y
orNdNL3Y
PZNYNL3Y
0TNY¥NL3IY
41NdNL3Y
gINYNL3Y
TINYNL3Y
0LNYNLIY
ANYNL3Y
6NYNL3Y
8NyNL3Y
ENYNLIY
TNYNL3Y
IN¥NL3Y
oNdNnL3y
[InunLi3y
3INOQ - AT0d
N0
11°81°@v01
81°avol
LL-Q¥l

1ay1

oayI

ay1

380YLS° LdY¥LNI
WOV * 1d¥INI
81 1ISIHNI
81°HSN14
MOV * 1d35X3
$S%AS"¥10
U¥I°LSIN" YD
23dS°81°¥10
0d0°81°¥10
aNOO°81°¥10
S-281°¥1D
€-281°¥10
€-081°41D
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

«80/b0* wS31A8 C/N3g,

.
wgo/eptt wS3ILAE C/NIg.
«30/¢P*t wS3LAE G/NI8.
w3IdAL VLIVA/N38.

w9/EP* ! wSNDIS/NS8.

WO~EC/NIg.

=no“va W0=-EQ/NIG.
«8C/bp*t «0-€G/N3g,
«80/tPt «0-SQ/N38,
WINW/NIE

w30/tp*! w0-E£Q/N38.
«BL/SP'Y . 300W°TSd/NTE,
WwiED /NI

wz/ent «1YWIOIA/NIG.

w0=-tNIAV /N3G,

wlO/pn*t WNIV/N3G.
wNIV/N3G,

wll/Sptt w1S31°61/N38.
WE/EP'Y W LdNYYILNI/NIS,

WE/EN ! «1300V/N38,

w1300Y,'N38.

wSUOLlLUL}S8Q OudEN 3|qeugl

nQYM/ P *I3dS/BNS ' N+Id™0d *GNOD "8I 81D AT/ MO (1dS)IE~gVTa

«QH¥0M/iQy

- wb®/WOV  dYHL/40V.
wdON/MVAHHOM* LSIL/LOW.
wdON/MVYA* MHOY * 1SIL/ LW,
wdCiS/081.

wl¥ViS/281.

wAT13S/WID

wOXIY T O/MID

WY TZHN/ MDD
wdYITLSINLIS/ISW.

wZ LSL/MO0u

wQd4°13S/ISH.

«d30Y/MI0,

«OND1/10°d30° LSNI/HID,
vd3Q LISNI/ LG d3Q" LSNI/MID.
«30L/P"L3¥/8NnS.,

ize-a

PAY: M|
¢08°Q
¢3dAL VLva
¢1EG
{C-€C

¢€q

$0-2a

iza

é(1)a

L0G
¢300W* 370SN0D
L1ED
ENDSGOg
{0=1n1Y
ENTNIV
éntv
¢QINDITY
MO T OV
EONAS 20V
1300V

yosueug,,
1S3G°3114M
ayom
[100v-dvyl
WHOM 811531
MHOY 81°1S3L
81°d0LS
81 1y4v1S
AC13S
(XWV)2°1Sd" L3S
Z¥N'13S
Y43 1S3IN"13S
Z°GNV"N" L3S
Qd31°13S
(¥04)99° 135
(9NO7) 22138
(1SNI)22°13s
30LNANLIY
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

Od = ¥ J¥S NO N3¢

WY0d4 Q3¥343¥d!

«80/vn*
w20/
wgo/vnr’
«30/%0*
w30/v0*

‘300N dW0D

WE/EN'

wl/vp’
WE/EP’

wd0/S0*
w80/tv0"
«ao/vr’
wl/ v
W30/%0°

«go/vr’

w9/e"!
«aosert
WS/EP’
wl0/v0’

Wgo/tnt
wl0/vD*t

Ws/ent

s
'
N

N

w0-€3LVLIS/NISu
W0-E31VLS/NI8w
WwO0-€3L¥1S /N3Gy
WO=-€3LVLIS/NISw
WNIYI/NIBa
wJd O8S/N3I8u
wSNDIS/N38u
WIAR/NI B
wIS/N38u
wIS/N38u
WHOY /N3G
w0-1NTV./N3I8n
WSNOIS/NI8u
w3dAL VLIVC/NIB.
#w1S31°81/N384
w207 15d/N38n
w22°1Sd/N38
w327 1Sd/N38w
+3COW " TSd /NI T
w32 1Sd /NI
w20 1Sd/ NI
4S300W° 04/ MN38
w4387 LSV NIS
WINNSNIE
1348/N3F.
w33d°1SY1/NI8
WL=ZHT /N3G
W1=TYT/N2Bu
WV, NEB.
WNTY, N3G
W 1dNAYILNI N3Bw
w LdNHYILINT,/N38
wlS31°81/N38u
w438 LSVI/NZEn
wbd@ CNI/NZSEw
WNIV3/NIBa
WIY3/NIBu
WNIY3/NIBu
WSNOIS/NIgw
wS3LAB A/N3B
w3IdAL ViIVA/NI G

¢TILVILS
¢0-131YLS
¢+3LVLS
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4387 LSV
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

wGNY/NIV O HSTN/ X NS XAYYE XAV O/ XNV Y«

W ®/NTV A HSYN XS XYM/ XY O/ XV,

0 L@/NTIV G/ XN XAYH XY O/ XINV Y o

w8-Y/NTV XAVY/XWY O/ XIWVE* XA, XINS * IS/ XINN

WSV ONY 07NV
WSyl J1o7Nv
g1[ 10" n1v
2s-07N1v

wBHY/0TY  XINEd/ X g XY,/ XY O/ XYY, a+0TNTY

WYLSN/OTY  XUVE XKV O/ XWV Y.
w LONYO/NTY *HSYIN/X1Ma ‘' ONDT /10" LX0 " Xiuvd /X
WY LONSNIY YT/ XY
w LONYO/NTY XM/ XWE * L/ XN ' ONOT/ LG  LX0 " XYY/ XY u
» b+84Y/NTV  HSYW/XNG *ON2T/1G 1X0 T XAV /XY u
WE/NTY MSYIN/XING W
W HE/NV 0T/ XKE VT /XA
2 b®/0TV TS/ XMW XA, XIWE YT/ XY w
wANY/NTV DT/ XWE VI /XY o
W8=7/Mv 0T/ YN YT/ XINY
n8=Y/NIV VI/XNY [ 127878V O/ XNEY  XEY/XWE u
w10/NIV8T/XNE’ [227878 VT G/ XYY XAVYE/ XY o
W b@/NTV DT/ XG* [2@]O8 707 G/ XWVH " XIiv /XY
W b/NTV HSVYIN /XN XINV Y/ XINY O/ XINVY o
v b®/NV 87/ XN XKV Y/ VINY L A/ XNV Y o
wHO/NTY  HSYIW/ Y NS XINYY /XWY * T/ XYY o
wONY/NTY * XWEY/XING O/ XIBY * XYY/ XINY * O/ XNV Y
W b+E8+Y/NTV XINEY/XNE * Q/ XY * ONOT /LA " LX0 " XWY Y/ XY
C8/NTV ' XIWH/XNG 0432/ XN
WO/ XINVY XKV Y/ XY o
WV I/ XWY
WY T/ XN
2@/ XINVY XNV 8/ XA 0
wt/Tnst wIYWIOIA/NIG.
wZ/N38w
wl0/SP*t  ,3QOW°1Sd/N3g.
«30/5P* W 3QCW"1Sd/N3IB.
wlS3L°8L/N38.
wb=LALVLIS/NIE,

wit=L3LY LS
wb=L3LVIS/NIE.
wb=L3LY1IS/NIgG.
wb=L3LYLS/NIg.
W0-€31ViS/N3g,
wlO/HP*t L, 0-£31VIS/N3G.

0 1ON" NIV
NSV LONT NIV
Y1 LONT NTY
[ Iy 10NNV
LEMSYIW T NIY
WSYW NIV
21[IviTnIv
[Ix[IviTniv
27°ONV Y17 NV
27-¥17 NIV
[I¥-0"Nv
[T4[la"nv
[ 1oyl ]a"niv
MSYW[ Ja~nv
g1lla"niv
MSYW ¥0° A~ NIV
O "GNV a NIV
1+0+0" NV
()0~ n1v
[$ERL

avy17 931V

¥1 937Y
[SERL ]
£Q3INOZ

iz

C0E-LEVA
ELEVA
¢1s3181
er=L31V1S
é(L)3LvLs
¢931ViS
¢G31VLS
iv3LVLS
¢0-€31V1S
LEILVLS
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MICRODIAGNOSTICS CONTROL ROM FIELD DEFINITIONS

=34<no.mo\34<.xzmm\xzm.o\xsmm.<4\xs<.,@\mqm.oaw.m44.0404\m.0am=
=u:m\xo.humJ\mIm.<\34<.<4\xs<.F@\m<m.oam.m<4.o<oJ\m.maw=
WdON/AQw
=o\xzmx.xzmm\xzm.u:m\xo.:4<\mxm.mo\34<.xs<m\xs<.o\xs<m=
=:4<no.»02mo\3J<.UJ\xzm._@\um.oam.UJ.o<04\m.oam.hxo.x2<m\xs<=
LNV 0° LHEHY/NTY SV XN S LX0 T XNV Y/ XY

LAY C'e/N1Y  HSYN/ XS w

LAY ¥0/NTY  XWS Y/ XIS * O/ XWBY ' ¥/ XA

- =:4<|o.m+<\:4<.xzmm\xsm,o\xzma.<4\x§<e

LAY HCX/NTY A 0T/ XINE T 19/ T8 045707 QY01 /Y 0dS  XWYY /XWY 1O/ XNV Y.
;34<|o,m+<\:J<,x§x\xzm.w@\xax.F@\Fa.»xm.xﬁqm\xs<,oxxs<a=
=34«|o_moan4.<J\xs<.w@\m<m.0am.m<4.o<04\m.oam.xymmxxsm.o\xsmm=
_ ATQS1S* L33T/%C
WATYTCQ ANV /MY YT/XINY ¢ LO/8VY0dS BV AY0T/¥°GdS  Xwau/ XWs 4/ XWId.,
LN1v g [zelon(psla nive

WAV E-Y/NTV 87/ XS XINVE /XY O/ XNV S

w1300V/ 40w

WAIVTA E-Y/ATY XA/ XWE LS/ XN LXO " XY E/ XUV

+[Av130177V0u

wINAS/42Vu

WO/XNEY ' XWEY/XWB

WO/ XWE

w87/XWan

WG/ XINEY ‘ XWEY/XNGw

W8/07Y XN/ XING L IS/ XiNAw

LEHY/NTY XN/ XINE TS/ XN V1 /XY 19/8YY°0dS 8V QY01 /¥ 0dS
WB=Y/NTY  XIWM/XINE TO/ XWX * VI /XWY * LO/8YY 045 8V CY0T1 /¥ 0dSw

L, LONEO/NTY * MSYI/XIKE ' V1 /XWY* 19/EVY " 0dS ' 8Y1°Qr¥0T1/¥ 0dSw HSYW

a-y¥o-[l¥7a
14371 [1v”a
aw—a
g-y¥0°0"a
[Joy-1ON—Q
L4MSYW @
WSYW_a
a*¥0°v1~a
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DIAGNOSTIC SUPERVISOR COMMANDS

The diagnostic supervisor provides two major services. First, it
allows the operator to control and run the macro-diagnostic
programs through a command line interpreter. Second, it provides
a program interface of common services required by all macro-

diagnostic programs.

The diagnostic supervisor commands are grouped in three sets:

Program/test sequence control
Program flag control

Debug and utility features

Commands, switches and literal arguments may be abbreviated to the
minimum number of characters necessary to retain their unique
identity. For example, the LOAD command can be specified by a

single "L", whereas the START command requires a minimum of wsST",

In the symbolic command descriptions which follow, certain special
characters are employed which require some explanation. Angle
brackets, "<" and ">", are used to enclose symbolic arguments
which are satisfied by a numeric expression or character string.
Optional arguments are enclosed by square brackets, w[" and "J]v.
An "or"™ function is indicated with "!". Literal arguments such as

ALL, OFF and FLAGS are capitalized.

PROGRAM/TEST SEQUENCE CONTROL COMMANDS
These commands enable the operator to select programs and portions
of programs and to control the sequence of test execution. Note
that the command line argument <file-spec> refers to the five

letter mnemonic code which identifies each diagnostic program.
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Load Command

LOAD <File-Spec> [/PHYSICAL:<address>].

This command causes the specified file to be loaded into main
memory. It can be used only when the Diagnostic Supervisor is run
in the user mode (on 1line.) The starting address will be
observed, if specified, but is normally omitted. If the address

switch is used, it should be given in hexadecimal format.

NOTE
When diagnostic programs are run in the
stand alone mode, both the diagnostic
program and the diagnostic supervisor
must be loaded with commands to the

console program

Start Command

START [/SEC:<section name>]-
[/TEST:<first>[:<last>!/SUBTEST:<numd>]-
[/PASS:<count>]

The START command causes the diagnostic supervisor to begin
execution of the program in memory. As execution begins, the
diagnostic supervisor enters into a dialogue with the operator to
determine program specific parameters, such as, which unit is to

be tested.

If the START command is given without switches, the program will
run in the default section. The supervisor calls only those tests
which have been selected by the program developer to run in the
default section. Default section tests do not require operator

intervention.
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The SECTION switch is program specific and not available for use
with all programs. When a section is selected, only the tests

which it contains will be executed.

The TEST switch is used in two distinctly different ways. If the
wfirst" and "last" arguments are specified, the supervisor
sequentially passes control to tests "first" through ®last",
inclusively. If the "first" argument is combined with the SUBTEST
switch, program execution begins at the beginning of the "first"
test and terminates at the end of the subtest "num". If the
SUBTEST switch is used in conjunction with the PASS switch, the

operator is provided with a loop on subtest capability.

If the TEST switch is not specified, all tests within the default
section of the program are executed. If only the "first" argument
is specified with the TEST switch, the "last" argument is assumed

by default to be the highest numbered test within the program.

Restart Command
RESTART [/SEC:<section-name>]-
[/TEST:<first>[:<last>l/SUBTEST:<num>]]-

[/PASS:<count>]

The RESTART command is similar to the START command. However,
when using RESTART, the operator does not enter into the parameter
retrieval dialogue with the program to select the device to be
tested. This information must have been set up with a previous
execution of the program in the START or RUN command line. The
RESTART switches are identical to the START switches.

6-96




DIAGNOSTIC SUPERVISOR COMMANDS

Run Command
RUN <file-spec> [/SEC: <section-name>]!
[/TEST:<first> [:<last>
1/SUBTECT:<num>]] [/PASS:<count>]

The RUN command is available only when diagnostic programs are run
under VMS. RUN is equivalent to a LOAD and START command sequence.
The RUN command switches are identiecal to those in the START

command .

Control C
The Control C returns control from a diagnostic program to the
diagnostic supervisor. The supervisor then enters a command wait

state. The operator may then issue any valid command.

Continue Command

CONTINUE

This command causes program execution to resume at the point at
which the program was suspended. This command is used to proceed

from a breakpoint, error halt, or Control C situation.

Summary Command

SUMMARY

This command causes the execution of the program's summary report
code section which prints statistical reports. Note that this
command is generally used only after running a pass of a
diagnostic program, However, the summary command can be used at
any time, and would be useful, for example, when the Disk

Reliability Program is run in the conversation mode.
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Abort Command

ABORT

This command executes the program's cleanup code and returns
control to the supervisor which enters a command wait state. At
this point, the operator may ijssue any command except RESTART or
CONTINUE.

EXECUTION CONTROL FUNCTIONS
The execution control functions allow the operator to alter the
characteristies of the diagnostic programs and the diagnostic
supervisor. These functions are implemented by flags which reside
in the diganostic supervisor and by event flags which are located
within the programs. The flags are used to control the printing
of error messages, ringing the bell, halting and looping of the

program, etc.

Set Flags Command

SET [FLAGS] <arg-list>

This command results in the setting of the execution control flags
specified by "arg-list". No other flags are affected. "Arg-1ist"
is a string of flag mnemonics from the following table, separated

by commas.

HALT Halt on error detection. When the program detects a
failure, if this flag is set, the supervisor enters a
command wait state after all error messages associated
with the failure have been output. The operator may
then continue, restart or abort the program. This

flag takes precedence over the LOOP flag.
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LooP

BELL

IE1

IE2

IE3

IES

Loop on error. This flag, when set, causes the pro-
Bram to enter a predetermined scope loop on a test or
subtest which detects a failure. Looping will
continue until the operator returns to the supervisor
by using the Control C command. The operator may then
continue, clear the flag and continue, restart, or

abort the program.

Bell on error. This flag, when set, will cause the
supervisor to output a "bell" to the operator whenever

the program detects a failure.

Inhibit error messages at level 1. When set, this
flag suppresses all error messages, except those which

are forced by the program or supervisor.

Inhibit error messages at level 2. When set, this
flag suppresses basic and extended information
concerning the failure. Only the header (first three

lines) information message is output for each failure.

Inhibit error messages at level 3. When set, this
flag suppresses extended information concerning the
failure. The header and basic information messages

are output for each failure.

Inhibit summary report. When set, this flag

suppresses statistical report messages.
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QUICK

SPOOL

TRACE

LOCK

OPERATOR

PROMPT

Quick verify. This flag, when set, indicates to the
program that the operator desires a quick verify mode
of operation. The interpretation of this flag is

program dependent.

List error messages on line printer. This flag, when
set, causes the supervisor to direct all program
messages to the line printer. In the VMS environment,
the messages are not actually printed but entered in a

ile on disk.

Report the execution of each test. When set, this
flag causes the supervisor to report the execution of
each individual test within the program as the

supervisor dispatches control to that test.

Lock in physical memory. When set, this flag disables
the program relocation function. Self-relocating
programs are then locked into their current physical

memory space.

Operator present. When set, this flag indicates to
the supervisor that operator interaction is possible.

When cleared, supervisor takes appropriate actions to

insure that the test session continues without an

operator.

Display long dialogue. When set, this flag indicates
to the supervisor that the operator wants to see the
1imits and defaults for all questions printed by the

program.
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ALL All flags in this 1ist.

Clear Flags Command

CLEAR [FLAGS] <arg-list>

This command results in the clearing of the flags specified by
"arg-list". No other flags are affected. Arg-list is a string of
flag mnemonics separated by commas. See the SET command for

supported arguments.

Set Flags Default Command
SET FLAGS DEFAULT

This command returns all flags to their initial default status.
The default flag settings are OPERATOR and PROMPT.

Show Flags Command

SHOW FLAGS

This command displays all the execution control flags and their
current status. The flags are displayed as two mnemonic lists;
one 1list for those flags which are set, the other for those which

are clear.

Set Event Flags Command
SET EVENT [FLAGS] <arg-1ist>!ALL
This command results in the setting of the event flags specified
by "arg-list". No other event flags are affected. "Arg-list" is

a string of flag numbers in the range of 1-23, separated by
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commas. "ALL" may be specified instead of "arg-1list". Note that
event flags are program specific and that not all programs employ

them.

Clear Event Flags Command

CLEAR EVENT [FLAGS] <arg-list>!ALL

This command results in the clearing of the event flags specified
by "arg-list". No other event flags are affected. "Arg-list" is
a string of flag numbers in the range of 1-23, separated by

commas. An optional "ALL" may be specified instead of "arg-list".

Show Event Flags Command
SHOW EVENT [FLAGS]

This command causes the diagnostic supervisor to display a list of

the event flags that are currently set.

DEBUG AND UTILITY FEATURES
This third set of commands enables the operator to alter

diagnostic program code.

Set Base Command

SET BASE <virtual-address>

The command loads the address specified into a software register.
This number is then used as a base to which the address specified
in the SET BREAKPOINT, CLEAR BREAKPOINT, EXAMINE, and DEPOSIT
commands is added. The SET BASE command is useful when referencing

code in the diagnostic program listings. The base should be set to
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the base address (see the program link map) of the program section
referenced. Then the program counter (PC) numbers provided in the
listings can be used directly in referencing locations in the

program sections.

Note: Virtual address = Physical address (normally) when memory

management is turned off.

Set Breakpoint Command

SET BREAKPOINT <address>

This command causes the diagnostic supervisor to assume control
when the program accesses the location specified by the
breakpoint address. A maximum of 15 breakpoints may be set

within a diagnostic program.

Clear Breakpoint Command

CLEAR BREAKPOINT <address>!ALL

This command clears previously set breakpoints.

Show Breakpoints Command

SHOW BREAKPOINTS

This command displays all currently defined breakpoints.

Set Default Command
SET DEFAULT <arg-list>

This command results in the setting of default qualifiers for the

EXAMINE and DEPOSIT commands. The "arg-list" argument consists of
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a size default qualifier and/or a radix default qualifier,
separated by a comma if both are present. If only one default
qualifier is specified, the other one is not affected. Size
default qualifier options include BYTE, WORD or LONG. Radix
default qualifier options include HEXADECIMAL, DECIMAL and OCTAL.
Default defaults are HEX and LONG.

Examine Command

EXAMINE [/<Qualifiers>]) [<address>] [NEXT: <number>]

This command causes the diagnostic supervisor to display the

contents of memory in the format specified by the qualifiers. The

qualifiers are as follows:

/B address points to a byte

/W address points to a word

/L address points to a longword

/X display contents in hexadecimal radix
/D display contents in decimal radix

/0 display contents in octal radix

/A display contents as ASCII bytes

The "address" argument, when specified, is accepted in hexadecimal
format, unless some other radix has been set with the DEFAULT
command. Optionally, "address" may be specified as decimal or
octal by immediately preceding it with "%D" or "%0", respectively.
"Address" may also be one of the following: RO-R11, AP, FP, SP,
PC, PSL.
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Deposit Command

DEPOSIT [/<Qualifiers>] <address> <data>

This command causes the diagnostic supervisor to accept data to be
placed in memory at the specified address in the format described
by the qualifiers. The qualifiers are as follows:

/B address points to byte

/W address points to word

/L address points to longword

/X accept data in hexadecimal radix

/D accept data in decimal radix

/0 accept data in octal

/A accept data in ASCII bytes

The "address" argument is accepted in hexadecimal format by
default, unless some other radix has been set with the SET DEFAULT
command. Optionally, m"address" may be specified as decimal or

octal by immediately preceding it with "#D" or "%0O", respectively.
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VMS BOOT PROCEDURE

THIS FILE DESCRIBES THE INPUT PARAMETERS T0 THE BOOTSTRAP PROGRAM
VHB.EXE . NORMALLY THE BOUTSTRAP WILL LOOKUP THE FILE [10,40)SYSBOOT.EXE
ON THE SPECIFIED DEVICE, LOAD IT INTO MEMORY AND TRANSFER CONTROL

T0 IT.

THE BOOTSTRAP IS LOADED INTO MEMURY AT LEAST ONE PAGE ABUVE THE FIRST
AVAILABLE WORKING MEMORY TO ALLOW SPACE FOR THE RESTART PARAMETER
BLOCK. THE ADDRESS OF THE BASE OF THE BOOTSTRAP IS PASSED THRUUGH

SP, THE STACK PUINTER, wHERE IT ALSO SERVES AS A TEMPORARY STACK PUINTEK.,

INPUT PARAMETERS:
RO = <31:4>=MBZ; <3:0>=DEVICE TYPk CUDE
=> DISK PACK (RiM03/RPO4/KPOS/RPUG/KPUT)

- o

=> CARIRIDGE D1SK (RRO6/RKUT)

Rl = <31:4>=MBZ; <330>=SYSTEM BUS ADURESS("TR" NUMBER)

FUR MUST CUNFIGURATIUNS I'He FOLLOWING CUNVEWTION HAS BEEN

UbED:
T NUMBER ADAPIEK / CUNTRULLER
3 UnIBUS ADAPTER
8 MASSBUS AUAPTER NUMBER 1
bl MASSBUS ADAPTER NUMBER 2

K2 = Fur UBA:

<31:18>=M6Zl; <17:3>=Un1bUS ALDKESS UF CUNTRUL REGLSTER

<2:10>=MBZ
RKO6/RKUT CSR = 3FF20

FUR MdA:
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<31:4>=pBL; <3:U>=CONTRUOLLER/FORMAITER NUtbLk

R3 = <31:4>=Mps; <3:0>=UNLT wUMDER

R4 = <31:0>=LUGLCAL BLUCK WUMBEK TU READ AS BUUT BLOLCA

RS = <31:U>=SUFTwARE BUUT CUNLRUL FLAGS

sll

0

MEANLING

CUNVERSATLONAL BOUT, AT VAKIOUS PULNTS In The SYSTEM
BUOUT PRUCEDUKRE, PARAMETEK AND UTherR LNPUT wlLL BE

SULICITED FRUM [HE CUHSOLE.

DEBUG. TIHLS FUAG LS PASSED THRUUGH TU VMS AND CAUSES
THE CUDE FUR ThE EXEC UEBUGGER TU BE INCLUDED IN

THE RUNWING SYSTEM.

INITIAL BKEAKPOINL, 1F THIS FLAG LS SET, AND Tht EXEC
DEBUGGER CODE IS INCLUUDED (FLAG bIT 1) THEN A BREAKPUINT

WILL UCCUR IMMEDLATELY AFTER THE EXEC ENABLES MAPPING.

BOUT BLUCK. I¥F THIS FLAG 18 SET [HEN THE BOUT BLUCK

wILL BE READ AND CONTRUL TRANSFEKED TO 1T.

DIAGNUSTIC BUUT. +TH1S FLAG CAUSES A BOUT BY FILE

NAME FUR THE DIAGNOSTLIC SUPERVISOK.

BOOTSTRAP BREAKPOINT, THLS FLAG CAUSES THE BOOTSTRAP
TO STOP A BREAKPULNT AFTER PERFURMING NECESSAKY INIT=

IALIZATIOw IF If HAS BEEN BUILT #lTH DEBUG CUDE.

IMAGE HEADER, 1F THIS FLAG IS SE1 THE TRANSFER ADDRESS

FROM THE IMAGE HEADER UF THE BOUT FLLE WILL BE USED.
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OTHERWISE CONTROL WILL TRANSFER TU THE FIRST BYT OF THE

BOOT FILE.

7 MEMORY TEST INHIBIT. THIS FLAG INHIBITS THE TESTING

OF MEMORY DURING BOUTSTKAPPING,

L) FILE NAME. CAUSES THE BOOTSTRAP TO SOLICIT THE NAME

OF THE BOOT FILE,

Y HALT BEFORE TRANSFER. CAUSES A HALT INSTKUCTION
TO BE EXECUTED PRIOR TU THE TRANSFER TU THE BUUIF1LE.

THIS OPTION 1S USEFUL FOK DEBUGGING PURPUSES.

10 NO PFN DELETION, A FLAG PASSED THRUUGH TO THE BOOTFILE
THAT PREVENTS SPECIFIED PAGES FROM BEING PERMANENTLY

REMOVED FROM THE POOL OF AVAILABLE PAGES,

R10 = HALT PC
R11 = HALT PSL
AP = HALT CODE

SP = ADDRESS+("X200) UF FIRST WORKING 64KB MEMORY REGLON

USABLE AS BOTH STACK POINTER AND POINTER TO GOOD MEMORY,




USE OF FILEX TO TRANSFER DIAGNOSTIC FILES

In order to load and run diagnostic programs under the VMS
operating system, the operator may have to transfer diagnostic
files from the floppy disk to the VMS pack on a system device.

Proceed as follows. Any terminal on the system may be used.
1. Insert diskette ZZ-ESZEB into the floppy disk drive. The
5 position key switch on the central panel can be in

either the LOCAL or the LOCAL DISABLE position.

2. Type in the following commands under VMS.

oY ; Control Y to return control to
; VAX/VMS.
$ ALL DXA1: ; Allocate the floppy disk.

_DXA1 ALLOCATED

¢ MOUNT/FOR DX1: ; Mount the floppy disk.

$ MCR FLX ; Invoke the FILEX program. FILEX

; displays the prompt symbol, FLX>.

FLX>/RS=DX1:<CODE>. EXE/RT/IM

; Transfer,the file from the floppy
; disk to the system device, where
; <CODE> is the mnemonic of the

; program. Transfer each file

; needed in this manner.
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USE OF FILEX TO TRANSFER DIAGNOSTIC FILES

FLX>/CO/BL:512./RS=DX1:ESSAA.EXE/RT/IM

; transfer the diagnostic

; supervisor.

FLX> ;X_ ; Return control to VAX/VMS.
$ DISM DX1: ; Dismount the floppy disk.
$ DEALL DXA1: ; Deallocate the floppy disk.
$ ; VAX/VMS prompt
3. Sample console terminal output:
$ MCR FLX

FLX> /CO/BL:512./RS=DX1:ESSAA.EXE/RT/IM

FLX> /RS=DX1:ESMAA.EXE/RT/IM

FLX> °Y
$
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TERMINAL FUNCTION KEYS

RETURN

Control characters

DELETE

ESCAPE

TAB

CTR/C*

CTRL/I

CTRL/K

CTRL/L

CTRL/0O

CTRL/Q

CTRL/R

CTRL/S

CTRL/U

CTRL/Y

CTRL/Z

(Carriage return.) Transmits the current
line to the system for processing. (On some
terminals, the RETURN key is labeled CR.)

Before a terminal session, initiates login
sequence.

Define functions to be perfomed when the
CTRL key and another key are pressed
simultaneously. All CTRL/x key sequences are
echoed on the terminal as “x.

During command entry, cancels command
processing.

Before a terminal session, initiates login
sequence.

Duplicates the function of the TAB key.

Advances the current line to the next
vertical tab stop.

Form feed.

Alternately suppresses and continues display
of output to the terminal.

Restarts terminal output that was suspended
by CTRL/S.

Retypes the current input line and leaves
the cursor positioned at the end of the
line.

Suspends terminal output until CTRL/Q is
pressed.

Cancels the current line and discards it.

Interrupts command or program execution and
returns control to the command interpreter.

Signals end-of-file for data entered from
the terminal.

Deletes the last character entered at the
terminal and backspaces over it. (On some
terminals, the DELETE key 1is labeled
RUBOUT.)

Has special uses in particular commands or
programs, but generally performs the same
function as RETURN. (On some terminals, the
ESCAPE key is labeled ALTMODE.)

Moves the printing element or cursor on the
terminal to the next tab stop on the
terminal. Most terminals have tab stops at
every 8 character positions on a line.
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COMMANDS FOR TERMINAL COMMUNICATION AND CONTROL

LOGOUT

MCR

REQUEST

SET PASSOWRD

SET TERMINAL

SHOW DAYTIME

SHOW SYMBOL

SHOW TERMINAL

(String assignment.) Defines a local symbol
name as a synonym for a DCL command.

(String assignment.) Defines a global symbol
name as a synonym for a DCL command.

Displays information about a command or a
command parameter or qualifier on the
terminal.

Terminates communication between a user and
the system.

Passes a command line to the RSX-11M MCR
environment, or places the terminal in MCR
command mode.

Displays a message at an operator's
terminal.

Changes the password associated with your
user name for subsequent logins.

Defines the: characteristics of the terminal
for the duration of a terminal session.

Displays the current data and time of day on
the terminal.

Displays current local or global symbols and
the strings or values assigned to them.

Displays the current characteristics of the
terminal.




COMMANDS FOR FILE MANIPULATION

APPEND

COPY

CREATE

CREATE/DIRECTORY

DELETE

DELETE/ENTRY

DIFFERENCES

DIRECTORY

DUMP

EDIT

PRINT

PURGE

RENAME

SET DEFAULT

SET QUEUE/ENTRY

SET PROTECTION

Adds the contents of one or more files to
the end of another file.

Copies one or more files into another file.

Creates a file from data entered at the
terminal or in the input stream.

Defines a new directory or subdirectory for
cataloging files.

Removes a directory entry for a file or
files and makes any data in the file(s)
inaccessible.

Deletes an entry from the print or batch job
queue.

Compares the contents of files and produces
a report indicating the differences between
the two.

Displays information about a file or a group
of files.

Displays the contents of a file in binary
format.

Begins an interactive editing session to
create or modify a file.

Queues a copy of a file for printing on the
system printer.

Deletes all but the most recent version or
versions of a specified file or files.

Changes the name of a file or a group of
files.

Changes the default directory and/or disk
device used to identify files.

Changes the attributes or status of an entry
in the printer queue.

Changes the protection applied to a file or
a group of files, restricting or allowing
access to the file by different categories
of user.



COMMANDS FOR FILE MANIPULATION

SHOW DEFAULT

SHOW PROTECTION

SHOW QUEUE

SORT

SORT/RSX11

STOP/ABORT

TYPE

UNLOCK

Displays the current default directory and
disk device.

Displays the default protection applied to
new files created.

Displays the names of files queued to the
printer and not yet printed, or the names of
jobs submitted for batch execution but not
yet processed.

Creates a sorted copy of a file, with
records arranged in a particular collating
sequence.

Invokes the SORT-11 program to create a
sorted copy of a file.

Halts printing of a file that is currently

being printed.

Displays the contents of a file or files at
the terminal.

Allows access to a file that was not
properly closed.

s




COMMANDS FOR DEVICE HANDLING

ALLOCATE

ASSIGN

DEALLOCATE

DEASSIGN

DISMOUNT

INITIALIZE

MOUNT

SHOW DEVICES

SHOW LOGICAL

SHOW TRANSLATION

Reserves a device for use by a single user
and, optionally, assigns a logical name to
the device.

Defines a file specification or a device
name to be associated with a logical name
for subsequent use in commands or programs.

Relinquishes use of a previously allocated
device, thus making the device available to
other users.

Cancels a logical name assignment made with
the ALLOCATE, ASSIGN, DEFINE, or MOUNT
commands.

Releases the connection between a user and a
disk or tape volume that is currently
mounted on a device.

Deletes all existing data, if any, on a mass
storage volume and readies the volume for
new data.

Makes a disk or tape volume available for
the reading and writing of files, and
optionally assigns a logical name to the
device on which the volume is mounted.

Displays devices currently in use by the
process, or system devices available for
use.

Displays current logical name assignments
for a particular logical name table.

Searches all three logical name tables for a
logical name and displays the equivalence
name of the first match found.



COMMANDS FOR PROGRAM DEVELOPMENT AND CONTROL

ASSIGN

BASIC

CANCEL

COBOL/RSX11

CONTINUE

DEBUG

DEFINE

DEPOSIT

EDIT

EXAMINE

FORTRAN

LIBRARY

LINK

LINK/RSX11

MACRO

Defines a file specification to be
associated with a specific logical device
name used in a program.

Invokes the PDP-11 BASIC-PLUS-2/VAX compiler
to compile BASIC language source statements.

Halts periodic execution of an image
scheduled for execution in a process.

Invokes the PDP-11 COBOL-74/VAX compiler to
compile a set of COBOL language source
statements.

Resumes execution of an interrupted command,
program, or command procedure.

Invokes the VAX/VMS Symbolic Debugger to
begin interactive debugging.

Equates character strings with logical
names. These names can be accessed and
translated from within user programs.

Replaces the contents of a location in
virtual memory with new data or instruction.

Invokes an editor to create or modify a
source program or data file.

Displays the contents of a location in
virtual memory.

Invokes the VAX-11 FORTRAN IV-PLUS compiler
to compile a set of FORTRAN language source
statements.

Creates or modifies a macro library or a
library of object modules.

Binds one or more object modules into an
executable or shareable program image.

Invokes the RSX-11M Task Builder to link one
or more object modules into an executable
task image.

Invokes the VAX-11 MACRO assembler to
assemble a set of MACRO language source
statements.




COMMANDS FOR PROGRAM DEVELOPMENT AND CONTROL

MACRO/RSX11

PATCH

RUN (Image)

RUN (Process)

SHOW LOGICAL

SHOW PROCESS

SHOW STATUS

SHOW SYSTEM

SHOW TRANSLATION

STOP (Image)

Invokes the MACRO-11 assembler to assemble a
set of assembler language source statements.

Updata an image file.

Places an executable image in execution in
the current process.

Creates a separate process to execute a
specified image.

Displays on the terminal the current
assignments of logical names and equivalence
names made by the ASSIGN, ALLOCATE, DEFINE
or MOUNT commands.

Displays information about the current
process, including subprocesses, privileges,
quotas, and accounting information.

Displays information about the image
currently executing in the process.

Displays the current status of all processes
in the system.

Displays the result of 1logical name
translation of a specific logical name.

Halts execution of a command procedure,
program, or a subprocess.



COMMANDS FOR COMMAND PROCEDURES AND BATCH JOBS

@file-spec

DECK

DELETE/ENTRY

EOD

EOJ

EXIT

GOTO

IF ... THEN

INQUIRE

JoB

ON ... THEN

(Execute Procedure). Executes a command
procedure; or places data in a command file
in the input stream.

(Arithmetic assignment.) Equates a local
symbol name to an arithmetic expression or
constant.

(Arithmetic assignment.) Equates a global
symbol name to an arithmetic expression or
constant.

(String assignment.) Equates a local symbol
name to any character string.

(String assignment.) Equates a global symbol
name to any character string.

Marks the beginning of records to be read as
the input data stream for a command.
(Required only when data contains dollar
signs in the first position of any record.)

Deletes a job from the batch job queue.

Marks the end of an input data stream begun
with the DECK command.

Signals the end of a batch job submitted
through a system card reader.

Terminates a command procedure.

Transfers control to another statement in a
command procedure.

Tests symbolic value or command or program
status value and performs stated action
based on the result of the test.

Requests interactive assignment of a
variable value for a symbolic name.

Marks the beginning of a batch job submitted
through a system card reader.

Defines the action to, be taken when a
command or program incurs errors of
particular severity levels.




COMMANDS FOR COMMAND PROCEDURES AND BATCH JOBS

PASSWORD

SET NOON

SET NOVERIFY

SET QUEUE/ENTRY

SET VERIFY

STOP

SUBMIT

Provides a password associated with a job
entered through the system card reader.

Suppresses command interpreter error
checking following command execution.

suppresses display of command lines executed
in command procedures subsequently executed.

Changes the attributes of a queued batch
job.

Causes all command 1lines in command
procedures subsequently executed to be
displayed at the terminal or printed in the
batch job log file.

Terminates command procedure processing at
any level and returns control to the command
interpreter.

Queues a command procedure to the batch job
queue.



UETP OPERATING INSTRUCTION SUMMARY

USER ENVIRONMENT TEST PACKAGE (UETP)
Log out from the field service account:

$ LOGOUT

The system responds:

VAX/VMS LOGOUT at 12:43:10 17-JUL-1978

Log in to the SYSTEST account:

<CR>
USERNAME: SYSTEST

PASSWORD: UETP

Prepare the devices for testing. For each disk drive to
the tested (not the system load device), perform the

following steps:

Physically mount a scratch disk. Set the drive to RUN.

Issue the following commands.

$ INIT/DATA_CHECK DMAO: TEST1

$ MOUNT/SYSTEM DMAO: TEST1

$ CREATE/DIRECTORY DMAO: SYSTEST
$ CREATE/DIRECTORY DMAO: 1, 7

Note
When repeating this set of commands for
each disk drive on the system, be sure

to specify the device name (eg. DMAO:)
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UETP OPERATING INSTRUCTION SUMMARY

For each magnetic tape drive perform the following steps:

Physically mount a write enabled scratch tape at least

600 feet long. Press the ONLINE switch.

For each hard copy terminal and line printer, check the

paper supply (2 pages for one pass of the UETP) .

Press the ONLINE switch. Check the baud rates and
terminal characteristics (these should still be set
according to specifications given in section 4,16,

above) .

Run the entire UETP by entering the UETP command
procedure and responding to the three prompts, as shown

below.

$ QUETP/OUTPUT=TESTDATA

VAX/VMS UETP STARTED dd-mmm-yy hh:mm

ENTER NUMBER OF LOAD TEST USERS [D]: n

ENTER NUMBER OF COMPLETE UETP TEST RUNS [D]: 1

ENTER SCRATCH MAGTAPE (E.G. MTO0:) OR A<CR> device-name

<CR>

NOTE
The following table specifies responses
to the 1load test users question,

according to memory size.
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Guidelines for Selecting

Number of Load Test Users

Size of Memory Number of Load
test users

RP Based Systems

256K 10
384K 15
512K 20
640K 25
768K 30
896K 35
1 megabyte 40

RK Based Systems

256K 6
384K 9
512K 12
640K 15
768K 18
896K 21
1 megabyte 25

Check the operator terminal output for errors. Indication
of errors in this output (short file) can be followed up
with an examination of the output file specified in the
UETP command line (TESTDATA). In addition, UETPLOG.LOG is
a large log file containing a concatenation of individual

log files from the following tests:




UETP OPERATING INSTRUCTION SUMMARY

The I/0 device tests

The native mode utility tests

The system load test

The compatibility mode tests

6. If it becomes necessary to, interrupt or terminate the

UETP run, use the following commands, as appropriate.

First, type

Y
.
then
STOP
or
CONTINUE

Control Y interrupts the current UETP test
and temporarily returns control to the

command language interpreter.

Terminate execution of the UETP.

Continue the test from the point of

interruption.



PRINTING THE ERROR LOG FILE

This procedure shows the operator how to create an error log

report and how to obtain a copy of it. This procedure does not

explain the mechanics of the RUN SYS$SYSTEM:SYE command.

Procedure:

1.

Set the default disk to the system disk and to the
default dfrectory [SYSERR] by typing the following

commands:

$ SET DEFAULT SYS$SYSTEM

$ SET DEFAULT SYSS$SDISK: [SYSERR]

. Examine the [SYSERR] directory to see what versions of

the ERRLOG.SYS file are on disk by typing:

$ DIRECTORY ERRLOG.SYS

Rename the 1latest version of the ERRLOG.SYS file to

ERRLOG.OLD by issuing the command:

$ RENAME ERRLOG.SYS ERRLOG.OLD/NEW_VERSION

Invoke the SYE utility by typing the command:

$ RUN SYS$SYSTEM:SYE
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Prompts

Input File: input-file-spec
Output File: output-file-spec
Option: report-option
Device Name: device-name[:]
After: date time

Before: date time

Command Parameters

input-file-spec
Specifies an error log file created by the ERRFMT process. By
default, SYE uses the highest version of the

[SYSERR]ERRLOG.OLD which resides on the system disk.

When the user explicitly specifies an input file, SYE
defaults any omitted fields to the defaults for FORTRAN unit
1 that is, the highest version of

SYS$DISK: [default-directory] FOROO1.DAT.

output-file-spec
Specifies the file to contain the error log report. By
default, SYE sends the output to SYSSOUTPUT, which is usually

the user's terminal.

If the user explicitly specifies an output file, SYE defaults
any omitted fields to the defaults for FORTRAN unit 2, that
is, the highest version of

SYS$DISK: [default-directory] FORO02.DAT.
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report-option

One of the following report options:

R Roll up
C Cryptic
B Brief

s Standard
u Unknown

By default, SYE uses the Roll up (R) option when none other

is specified.

The five report options are explained in the Description

section.

device-name:

Instructs SYE to report only errors encountered by the

specified device type or device unit. By default, SYE reports

errors on all devices.

SYE prompts for the device name by typing

device name: [<all>] ?

By default, errors on all devices are reported (i.e., if only a

carriage return is typed, all error types are inspected).

If a device name is specified, then device errors and

mount/dismount messages whose device names match are selected for

further inspection.
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SYE will accept generic device names, allowing the operator to

specify that errors be reported for all devices of a particular

type (e.g.,

for devices attached to a particular controller

(e.g., DBA:), or for a particular device (e.g., DBAl:).

When you specify a device name to SYE, you may also request that

it report one of three special classes of errors:

CcP

CcD

sy

Hardware errors other than device errors,
including machine checks, Corrected Read
Data, Read Data Substitutes, SBI alerts,

SBI faults and Asynchronous Write errors.

Configuration changes, including mount

and dismount messages.

System information, including System
startup, power recovery, crash/restart,

system service and network messages, and

system and user bugchecks.

Although time stamp messages are included
in the summary totals under system
information, they are not included in

this option.

Finally, you may also use the device name to deselect one device

class or special class by prefixing the name with a minus sign(-).
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For example:

device name: [Kall>] ? -DMAl:

means output all errors other than DMAl: errors. -SP would cause

all errors except system information entries to be reported.

only one device or special class can be deselected at a time.

date time
Instructs SYE to report on errors occurring after a specified
date and time (AFTER: absolute time) and/or before a

specified date and time (BEFORE: absolute time).

By default, SYE reports errors after 17-NOV-1853 and before
31-DEC-9999.

Be certain to enter the following file name in reponse to the

input file prompt (input file:).

ERRLOG.OLD

This is the file created in step 3 of this procedure.

5. Obtain a copy of the error log report by entering the

following command:

$ PRINT filename
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Note that this is note necessary if default output is
used, because the file would have been listed on the

terminal.

The filename is the name of the file entered in response

to the output file prompt (output file:).

Example:

$ SET DEFAULT SYS$SYSTEM
$ SET DEFAULT SYS$DISK: [SYSERR] $ SHOW DEFAULT

$ DIRECTORY ERRLOG.SYS $ DBB2: [SYSERR]

DIRECTORY DBB2: [SYSERR]

18-JUL-78 15:13

ERRLOG.SYS;1 14. 18-JUL-78 13:48

TOTAL OF 14./18. BLOCKS IN 1. FILE

$ RENAME ERRLOG.SYS ERRLOG.OLD/NEW_VERSION
$ RUN SYS$SYSTEM:SYE

SYE X0.6-0

_input file: [SYSERR]ERRLOG.OLD 2<CR>

_output file: [SYS$OUTPUT] ?ERRLOG.DAT
_options: [ROLL-UP] 7R

_device name: [<all>] 2<CR>
_after date: [17-NOV-1858] ?<CR>

17-NOV-1858 00:00:00.00
_before date: [31-DEC-9999] ?<CR>
31-DEC-9999 23:59:59.
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Successful completion

$ PRINT ERRLOG.DAT

The SET DEFAULT commands set the operator's default disk
and directory to DBB2: [SYSERR]; the response to the SHOW
DEFAULT command verifies this. The DIRECTORY command lists,
on the operator's terminal, all the ERRLOG.SYS files
contained in the [SYSERR] directory; ERRLOG.SYS;l file is
the only file there. The RENAME command renames ERRLOG.SYS
to ERRLOG.OLD. The /NEW_VERSION gqualifier requests that
ERRLOG.OLD be assigned a new version number if a file of
this name already exists. The operator then invokes the SYE
utility by typing RUN SYS$SYSTEM:SYE. SYE prompts for six
parameters. The first prompt requests the name of the file
to be manipulated by SYE; the response is <CR>, which
forces the default of ERRLOG.OLD. The second prompt
requests the file to contain the error long report; the
response is ERRLOG.DAT. The third prompt requests the type
of report that SYE generates; the response is the ROLL UP
(R) report. The fourth prompt requests the devices on which
SYE reports errors; the response, <CR> indicates SYE should
report errors on all devices. The fifth and sixth prompts
request the time range in which errors are recorded; the
responses <CR> indicate that SYE should report all errors
that occur between 17-NOV-1858 and 31-DEC-9999. SYE then
creates the error log report and notifies the operator at
completion. The operator can then issue the PRINT command

to obtain a hard copy of this report.
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SYE Report types

Roll up -- A roll up report is a summary of errors. For
each failing device or system component covered in the
report, the report totals the number of hardware and
software errors. The summary does not include any

information about individual errors.

Brief -- A brief report includes a descriptive, but
brief, entry for each error covered in the report. Each
entry describes, at least, the type of error, the device
or component that caused the error, the error's sequence

number, and when the error was logged.

Cryptic -- A cryptic report applies to device and CP
hardware errors only. For each error included in the
report, the report shows the contents of associated
registers every time an error occurred. The register

contents are shown without explanation.

Standard -- A standard report contains an entry for every
error; each entry includes all the information gathered
about the error. In addition, each item of information

has a corresponding a English explanation.

A standard report is 72 columns wide, and is therefore

suitable for displaying at a terminal.
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Unknown -- An unknown error report documents unknown,
invalid, and undefined errors. Such errors include errors
on devices not recognized by SYE. In addition, an error
can be classified as unknown when the system information
gathered to describe the error has been corrupted in some

way. This report uses the standard format.

Additional SYE Notes

SYE internal errors that are not file open errors are
reported via FORTAN error messages. If an error message
occurs, rerun SYE to verify that the error was not

covered by an operator error.

A Read data substitute (RDS) is logged twice per error,
once as a memory error, and once as a machine check. The
machine check information does not contain the memory
controller register contents. RDSs are therefore logged
as memory errors also. The entries in the error log will

be consecutive, with the time or error being the same.

Oon memory errors (i.e., CRD, SBI, ALERT, RDS), registers
for all memory controllers on the system are listed. The

operator must determine which controller is at fault.

On a system bugcheck or crash/restart, with an error
message code of "Unexpected Unibus Adaptor Interrupt",
the general registers (RO-R5), dumped, contain the

following information.
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PRINTING THE ERROR LOG FILE

RO=UBA Configuration Register
R1=UBA Control Register

R2=UBA Status Register

R3=UBA Diagnostic Control Register
R4=UBA Failed Map Address Register

R5=UBA Failed Unibus Address Register

5. TU45 Magtape errors may be reported as TEl6 errors.
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AND INTEGRATED CIRCUIT DIAGRAMS



HEX ADDER

[ B O ~ &N ®m ¥ N VW >~ ©® 6 & MU A @

+ + + + o+ + o+ o+ o+ O+ O+ O+ F OF O+

5] B © A N M ¥ N Y~ © o @ 2

FTITIPYLETERTTFR? +

o A @ & O A N M T N VW~ ©® O &£ Mm 9
+ 0+ + + + + o+ o+ o+ O+ F O+

3} U A K\l O A4 N M T IV I~ 0 O & m

+ + + + + + o+ o+ o+ o+ O+

o0 M U A @ MO A4 N M < N YW ~ 0w O &

+ + + 4+ + + o+ o+ + + F

< < M U A @M M 9 4 N M <« N OV S~ ©® O

+ + + + + + + o+ o+ 0+

o O < M U A @M B © H N M « N OV I~ ©

+ + o+ + + o+ o+ o+ o+

© ©® O £ M U A @8 @M @ ~ &N M <« 0 0 o~

+ 4+ o+ + o+ o+ o+ o+

~ ~ ©® O & M U A @M B O A4 N Mm T v

+ + + + + o+ o+

© W~ ® O 4 M U A @ /M. O 4 N M

+ + + + + +

n w oV ~ o o0 MV A M KM QO 4 N Mmoo

+ + + o+ o+

< < [Te}) O ~ O o @« 1] (8] (=] [ I ) © ~ N ™

+ + + o+

™ M T O~ ® O M U A B B O A N

+ + o+

~ N MmNV~ ©® O & M U A @ I 2 7

- -~ N M e N0 OV~ © O & M U A m i:

(=] (=] - N ™m S N VW ©~ 00 O m O O & m

© A N m « M VW ~ ©® O & m LU A |\ &

8-2




S

HEX SUBTRACTER

[ B @ QA M &£ O ® ©~ VW N T M N 4 O

(] [~ N = N &) £ O ®O ~ VW N I M N A O m

[}

[=] a v m cheol\\n-nvmm'-com;f,
|

3] O o < wz\\omvmm—co:rglgn

]

@ m <« o hmmva—cor:..rleg')
'

< < o ™ \omva.—aorTr:Jri:?ﬁn

R S R B U N I

® |erem e dewoga 9§

~ ~ © un MN:—!O[rrTI?(')?$m?
|

O T R 2 O O

S I B 2 R A R

|

< « MmN © m B A U M &L O © I~ YW

| e e e L e e e e |

™ MmN m ®m A U @ & O o N~ VW N o«

[ e e e e e e e e )

] N~ O B A O @M £ O o >~ VW N <« M

[ T T T e T I R A

- - O m A U M & O o ©~ VW Vv T m

| [ T T e O I R R R I |

o © m m U M &€ O © ~ W N T M N @~

[ LS T e e O E N R A e |

o H o T N VW ©~ o O & o U A @ @ ;

8-3



HEX/DECIMAL CONVERSION

66¢ PS¢ €GC TST 1sT 0ST 6vc 8vT L¥T 9¥CT S¥ZT WwbZ €¥C 2ZhZ TvZ ObZ) 04
6€C 8ET LET 9€T GET ©vET €€T zTET 1€z 0€T 6TC 8ZZ LZTZ 9ZTz ST veze|oad
€ZC Ttz 1Tt oO0ct 6T1¢ 8I¢ LIz 9Tz STz ©¥IZ €12 2Tz 11z 012 602" 80Z] 04
LOZ 90Z S0Z ¥%0OCT ¢€0C ¢c¢OZ T0CT 00C 66T 86T L6T 96T GS6T ¥6T €61 26T 0D
T6T 06T 68T 88T L8T 98T G8T ¥8T €8T 28T 18T 08T 6LT 8LI LLT 9LT| o€
SLT PLT €LY TLT TLT OLT 69T 89T (L9T 99T 6S9T ¥9T €91 29T T9T 09T oY
68T 8ST LST 96T GST ¥ST €8T 2ST TIST OST 6FPT 8FYT LPT 9%T S¥VT ¥vI| 06
€EPT TPT TPT OPT 6E€ET B8ET LET 9€T GET HET €€T 2ET TET OE€ET 62T 82T/ 08
LeT 92T Se¢U ¥cl €TT 2T T¢T 0cCT 61T 8TT LTIT O9TT GSIT PIT €TIT 2IT OL
TTIT OTT 60T 80T LOT 90T GOT ®¥OT €0T <ZOT TOT OOT 66 86 L6 96 | 09
S6 14 €6 Z6 16 06 68 88 L8 98 S8 14:] €8 [4:} 18 08 | 0S
6L 8L LL 9L SL VL €L L L oL 69 89 L9 99 s9 v9 | OF
€9 29 9 09 6S 8S LS 9s SS 14 €S (49 1s 0S 6V 8% | O€E
Ly 9 Sy 144 (34 [44 137 (14 6¢ 8¢ LE 9t SE ve €€ e | 0T
1€ o€ 62 8¢ Lz 9¢ Ss¢ 144 €T (44 TC 0z 61 8T LT 9T | 0T
S1 (A8 €1 (4 11 0T 6 8 L 9 S 14 € 4 T 0 0
d a a b | Y 6 8 L 9 S v € (4 T 0

8-4
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HEXADECIMAL/ASCII CONVERSION

HEX ASCII HEX ASCII HEX ASCII HEX ASCII
Code Char Code Char Code Char Code Char
00 NUL 20 SP 40 e 60 \
01 SOH 21 ] 41 A 61 a
02 STX 22 " 42 B 62 b
03 ETX 23 # 43 C 63 c
04 EOT 24 $ 44 D 64 d
05 ENQ 25 % 45 E 65 e
06 ACK 26 & 46 F 66 £
07 BEL 27 ' 47 G 67 g
08 BS 28 ( -48 H 68 h
09 HT 29 ) 49 I 69 i
OA LF 2A * 4A J 6A j
0B vT 2B + 4B K 6B k
oc FF 2C ' 4ac L 6C 1
oD CR 2D - 4D M 6D m
OE SO 2E . 4E N 6E n
OF SI 2F / 4F [0} 6F o
10 DLE 30 0 50 P 70 P
11 DC1 31 1 51 Q 71 q
12 DC2 32 2 52 R 72 r
13 DC3 33 3 53 s 73 s
14 DC4 34 4 54 T 74 t
15 NAK 35 5 55 u 75 u
16 SYN 36 6 56 \'4 76 v
17 ETB 37 7 57 W 77 w
18 CAN 38 8 58 X 78 X
19 EM 39 9 59 Y 79 y
1A SUB 3A H 5A z 7A z
1B ESC 3B H 5B [ 7B {

1C Fs 3C < 5C \ 7C

1D GS 3D = 5D ] 7D }
1E RS 3E > 5E - 7E -
1F us 3F ? SF _ TF DEL




25510 FOUR BIT SHIFTER CHIP WITH TRISTATE OUTPUT
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26S10 BUS TRANSCEIVER CHIP

OUTPUTS

H=HIGH

L=LOW

X =DON'T CARE

Y = VOLTAGE OF BUS
(ASSUMES CONTROL BY
ANOTHER BUS TRANCEIVER)

1Cc-26s510



7408181 ALU CHIP

OUTPUTS
‘ CARRY K
COMPARATOR GENERATE
CARRY
CARRY PROPAGATE
14 16 17 |15
A=B COUT G P
18 B3
( 19 13
—1 A3 f3—
20 82 "
21 SN
=12 f2
WORD
74181 FUNCTION
INPUTS | 22 OUTPUTS
—1B1 fl 10
2314
1
91 lgo
02 09
L—=— A0 ror—J
S3 S2 S1 SO M CIN
VCC=PIN 24
03 |04 |05 |06 |08 |07 GND < PIN 12
MODE
CARRY
INPUT
| S —
FUNCTION
SELECT
INPUTS
74181 74181
TABLE OF LOGIC FUNCTIONS TABLE OF ARITHMETIC OPERATIONS
Function Seloct Output Function Function Select Output Function
s3 52 st Negative Logic | Positive Logic $3 sz st SO Low Levels Active High Levels Active
LoLoL L =R f=R LoL oL L [f=Aminust i=A
L L L H| ¢=A8 t=A¥8 L L L H |f=ABminus1 f=A+B
L L H L| f=R+8B =38 L L H L |f=ABminus1 f=A+B
L L H  H| f=Logcall f = Logieal 0 L L H H | f=minus1(2's comploment) £=minus 1 (2’s complemant)
L H L L | f=A%8 f =AB L H L L |f=ApuslA+B) f=AplusAB
L H L H| =B f=B L H L H | f=ABplus [A+B] = [A +8] plus AB
L H H L 1 =A®B 1 =A®B L H H L £= A minus 8 minus 1 f=A minus B minus 1
L H H H| f=A+B f =AB L H H H [f=A+F = AB minus 1
H L L L f =RB f=A+B H L L L f=Aplus [A+B] f=Aplus AB
H L L H| f=A®8 f =A®B H L L H [f=ApsB f=AplusB
H L H L =8 f=8B H L H L = AB plus [A +B] t=[A+8] plus AB
H L H H| f=A+B =a8 H L H H [f=A+B = AB minus 1
H H L L | f=LogicalO f = Logical 1 H H L L |f=AplusAt t=AplusAt
H H L H | =AB f=A+B H H L H | f=ABplusA f=[A+B] plusA
H H H L[ f=AB f=A+8B H H H L [f=ABplusA f=[A+B] plus A
H H H H| f=a f=a H H H H |[f=A f= A minus 1

With moda control (M) high: C;, irrelevant

For positive logic:  logical 1= high voltage
logical 0 = low voltage

For negative logic: logical 1 = low voltage
logical 0 = high voltage

With mode control (M) and iy, low
+ Each bit is shifted to the next more significant position.

8-10
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74182 LOOK AHEAD CARRY CHIP

PIN DESIGNATIONS

Designation Pin No Function
GO0,G1,G2,G3 3,1,14,5 ACTIVE-LOW CARRY GENERATE INPUTS
PO, P1,P2,P3 4,2,15,6 ACTIVE-LOW CARRY PROPAGATE INPUTS
CiN 13 CARRY INPUT
COUTX, COUTY, COUTZ 12,11,9 CARRY OUTPUTS
GOUT 10 ACTIVE-LOW CARRY GENERATE OUTPUT
POUT 7 ACTIVE-LOW CARRY PROPAGATE OUTPUT
Vee 16 SUPPLY VOLTAGE
GND 8 GROUND
|1o J o7 Los
GOUT POUT couTz
74182 74182
G3 P3 G2 P2
05 06 14 15
l‘l L12
COUTY CouTX
13
74182 —CQCICIN 74182
G1 P1 GO PO
[o]] 02 03 04
VCC= PIN 16
GND= PIN O8

IC-74182
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82823, 825123 256 BIT BIPOLAR PROM CHIP

CE Ay
Tﬂs\ (14)

A3 Ay
o G

Aq

Ao
% oo

v

v

>

.

L/

32 x 8 ARRAY

<Ln) !)(2) J)(s)
Bg

Bq Ba

$(4)

B3

&(5)
By

THE 82523 USER OPEN COLLECTOR OQUTPUTS.
THE 828123 USER TRISTATE OUTPUTS.

!}(e) J)m gg)
Bg Bg By
VCC =(16)

GND = (8)

(N) = DENOTES PIN NUMBERS

ic-82523
82123



85568 64 BIT EDGE TRIGGERED D TYPE REGISTER FILE CHIP
WITH TRISTATE OUTPUTS

A0 —3
. . 7 o1
DDRE!
a2 24 A & o2
A3. 5 OUTPUT 10 03
WE —>0O WRITE ENABLE LAY
2
D1
b2 — DATA INPUT
p3 7 TA
D4 16|
05 —2.0| ouTPUT STORE
0D—2.0] OUTPUT DISABLE
WRITE CLOCK
14
we
vee 18
GND9
TRUTH TABLE
ob | wEe [cLk| 0s MODE OUTPUTS
L [x ]| x|L [ OuTPUTSTORE | DATA FROM LAST ADDRESSED LOCATION
x| L | |x | wriTEDATA DEPENDENT ON STATE OF OD AND 0S
L | x| x|H | READDATA DATA STORED IN ADDRESSED LOCATION
H| x| x|L | outpuTsTORE Hi-Z
H|X | X |H | OUTPUT DISABLE | Hi-z

1C-85568




S

DEC 8646 4 BIT TRISTATE BACKPLANE INTERCONNECT
TRANSCEIVER CHIP

TRANS

PARITY €—

PIN 10

PIN3

PIN7

PIN 13

PIN 17

PIN 11

PIN 19

PARITY GEN
CKT

TRANS 1

BUS4 PIN1E S

BUS3 PIN 14 *—

BUS2 PIN6 «——

TRANS 2

TRANS 3

TRANS 4

uuisle

TRANS
ENABLE L

TRANS

4BIT
LATCH

BUS1 PIN4 ‘]

¥

"'1>—‘ 4BIT
{D“ LATCH
>

T%z%z

REC
DATA1

REC
DATA 2

REC
DATA 3

REC
DATA 4

CLK H Ci>

PINT L“%___l
RECEIVE

CLK

REC

PARITY

PARITY CHECK [CHECK _ ;v g

CKT

"Ic-oecsses



93406 1024 BIT ROM CHIP

5
Ao 12
0p 112
6 Aq 0
7
4 "2 ‘ o L
A
ADDRESS — 5 |3 OUTPUT
Aq 0, |10
2 |a, —
1
A
6 9
15 |a, 03—
Vee  GND
16 8
13 14
Cs1Cs2
CHIP SELECT
1C-93406




9403 FIFO BUFFER CHIP

Ln

7
os MR 1
o @ P
- g1 03
— 02 az P2
4
- > . 2
2o b o
2 kil
— PL ao f——
224 one 2
1 as [—
—Q] IRF
T‘E 9 T‘o L] T“ |!T‘. 7
OES hatl TOS cPso

@nn

s CcPI  TOP €0

OR

0 | b2| 01] D6

Do-Ds  Paralisl DataInputs
oL
bg Serial Data Input ces1 q
PL Parallel Load Input & ——d INPUT
—_— d CONTROL
cpPsl Serial Input Clock (Operates on e
Negative-Going Transition) —d
iEs Serial Input Enable (Active LOW)
s Transter to Stack Input (Active LOW)
OEs Sarial Output Enable Input
(Active LOW)
708 Transter Out Serlal Input
(Active LOW) —d
@ W STACK
TOP Transfer Out Parallel Input CONTROL
MR Master Resst (Active LOW)
i Output Enable (Activa LOW)
CPSO Serial Output Clock Input
{(Operates on Negative-Going Tranaition)
Q- Qs Parallel Data Outputs
ag Serial Data Output
W Input Register Full Output @ = OUTPUT
(Active LOW) Tor coNTROL
_ ® 10—
GRE Output Register Empty Output —
(Active LOW) (1©) ~ wFso—
VDD = Pin 24 —
Ve ® =»
0 = Pin Number

INPUT DATA

3|
E

INPUT REGISTER

o

14 X 14 STACK

9]
2|
E

OUTPUT REGISTER

®

OUTPUT DATA

@

&

©®6



DC101 ARBITRATOR CHIP, -PART 1

—< TRSELS8

TRSEL4 | NEXUS TR#
< TRSEL2 | JUMPER SELECTED

[ TRSEL1 |
24 | 25 | 26 | 27
ot
( sUsTR15L e 2] LSO 35D 25D MsD
BUSTR 14 L »—-Q)
BUSTR13L ——:o i
OUTPUT TO SBI

BUSTR 12 L >—-Q P—>BUSTRL (youRBUS TR L)
BUSTR 11 L p—O
BUS TR 10 L s—5-Q DC101

BUSTRO L »—0) E143

INPUT P, P
FROM SBI BUSTR8 L &—CO

BUSTR7 L & 2203
BUSTR 6 L »—22Q
BUSTRS5 L 20
BUSTR4L »22Q 025 ARB OK L OUTPUT TO

BUSTR3 L »—2Q) NEXUS LOGIC
BUSTR2L »—2Q)
BUSTR1L s
_ susTRoL =20

14
Relkn —4— 1
16
CONTROL TCLKH
SIGNALS SENDTRH #—2 |
SEND HOLD H 12

Ic-DC-101 A




DC101 ARBITRATOR CHIP, PART 2

9 1060001

| R ——

Hev—
H v

T

HZd

J0A

AT[.._}.S_.E
18
av

Ha
v He

Om“—l ATI@.GEQE
HO

ATI@._ 9yLsng

Ha
HO
v Ha

Ool ATI@._E;E

ATIE H 1L

/%« [60] 1 us anas

1a oA A- RERECIE

Ha D0A+

HD- Q0N+
Ha 20A+

v oA A- [z] 1e13suL

HV: 20N+
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DC101 ARBITRATOR CHIP, PART 3

730 8uv| 51

HlY

ATIE._ suLsng

—H ld
—HZd

29A
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DC003 INTERRUPT CHIP

£0020:01

7 OLINI|vO

H 81504934 [20]

H 401934 |10}

ano &)
—o1] +aisou

B

H 1sanafir}
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[er}-o0a+
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DC004 PROTOCOL CHIP

#0030-01

e

6
8
s
9
S
14
€
z

1

1 amwi [ —

H HOL193A |10

7 Aldus 80}

Hxoxu [81]

1 eno fer—

7 8HLNO|EL

50] 1 Laima

a E 7 07vas
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DC005 TRANSCEIVER CHIP

0021

Jisnafue otfIaNo
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VAX-11/780
SYSTEM MAINTENANCE GUIDE Reader’s Comments

EK-11780-PG-001

Your ts and suggestions will help us in our continuous effort to improve the quality and usefulness of our

publications.

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well
written, etc.? Is it easy to use?

What features are most useful?

What faults or errors have you found in the manual?

Does this manual satisfy the need you think it was intended to satisfy?

Does it satisfy your needs? Why?

O Please send me the current copy of the Technical Documentation Catalog, which contains information on
the remainder of DIGITAL's technical documentation.

Name Street

Title City

Company State/Country
Department Zip

Additional copies of this document are available from:

Digital Equipment Corporation

444 Whitney Street

Northboro, Ma 01532

Attention: Communications Services (NR2/M15)
Customer Services Section

EK-11780-PG-001
Order No.




FIRST CLASS
PERMIT NO. 33
MAYNARD, MASS.

BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

Postage will be paid by:

Digital Equipment Corporation
Technical Documentation Department
Maynard, Massachusetts 01754
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