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INTRODUCTION

This handbook is a summary of VAX-11/750 system maintenance
information. It is intended to serve as a single source reference
for DIGITAL Field Service, and for Engineering, Manufacturing, and
Training personnel.

The material complements detailed information available in
hardware and service manuals and in -maintenance print sets. It
contains tables, diagrams, and procedures, and assumes that the
reader is familiar with the VAX-11/750 system, its nomenclature
and mnemonics.

For further information, refer to the combined VAX-11/788 and
VAX-11/75¢ microfiche library, and to tables included in this
chapter that list related hardware manuals.

Hard copy documents may be ordered through the nearest DIGITAL
sales office, the Accessories and Supplies Group catalog
(Documentation Products Directory), or directly from the following
addresses.

Customers and OEMs:

pigital Equipment Corporation
444 Whitney Street
Northboro, MA 01532

Attn: Publishing and Circulation Services, NR2
Customer Services Section

Digital personnel:

Digital Equipment Corporation
19 Forbes Road
Northboro, MA #1532

Attn: Publishing and Circulation Services, NR3

Technical descriptions and service manuals are also available on
microfiche, For information on microfiche libraries (including
maintenance print sets and diagnostic listings), contact:

Digital Equipment Corporation
Micropublishing Systems, BU/E46
12 Crosby Drive

Bedford, MA @1730
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Title

VAX-11/750 Central Processor Unit
Technical Description

VAX-11/750 UNIBUS Interface
Technical Description

VAX-11/75@¢ Memory System
Technical Description

RH75¢ MASSBUS Adapter
Technical Description

DW758 Second UNIBUS Interface
Technical Description

FP75¢ Floating Point Accelerator
Technical Description

VAX-11/75@0 H7104 Power System
Technical Description

VAX Architecture Handbook

VAX Hardware Handbook

VAX Software Handbook

VAX Systems Site Preparation Guide

VAX-11/750 Installation and
Acceptance Test Manual

VAX-11/751 User's Guide
VAX Maintenance Handbook, VAX Systems

VAX Diagnostic System User's Guide

VAX-11/758 Diagnostic System Overview Manual
VAX-11/750 Diagnostic Mini Reference Guide

VAX-11/75¢ Gate Array Chip Reference Manual

*Available only on microfiche

Document Number

EK-KA750-TD *

EK-UI750-TD =

EK-MS750-TD

EK-RH750-TD °

EK-DW750-TD

EK-FP750-TD

EK-PS75¢-TD *
EB-195809-2¢
EB-217109-20
EB-21812-20

ED-22517-2¢

¢
N

EK-SI750-IN
EK-11751-UG =
EK-VAXV1-HB «/
ER-VX11D-UG VY
EK-vXD75-uG V
EK-KC750-RM
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System Map
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Equipment Care Sheets

Site Preparation Data Sheets

Document Number
EK-KC750-TM
EK—KC75¢—QG
EK-KC758-IN
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VAX-11/750 MAINTENANCE PHILOSOPHY

VAX-11/750 system maintenance consists of the repair or
replacement of modules, components, or complete hardware units,
depending on the type of hardware under test and the 1level of
testing that applies to each unit.

Overall CPU maintenance consists of replacing gate array chips on
the defective CPU module as determined by microdiagnostic testing.
If replacing the gate array(s) called out by the microdiagnostic
test does not fix the problem, the module must be replaced.

Corrective maintenance for internal CPU options such as the
floating-point accelerator (FPA) module and the remote diagnostic
module (RDM) consists of module replacement if the associated
diagnostic indicates a failure.

The MASSBUS adapter (MBA) and second UNIBUS (SUB) modules are also

replaced if the associated diagnostic indicates a failure.
Attached external devices normally follow field replaceable unit
(FRU) fault isolation and are serviced according to their

respective maintenance philosophies.

The following tables provide an overview of the corrective action
prescribed for devices inside the VAX-11/75¢ system cabinet.



VAX-11/750 MAINTENANCE PHILOSOPHY (CONT)

CPU MODULES

Level of Replacement

Module Module

Name Number Component/ Replace
(Mnem) (Slot) Gate Array Module

Data Lo00B2 Primary Secondary
Path (2) (micro~-
(DPM) diagnostic
testing)
Memory LoBg3 Primary Secondary
Inter— (3)
connect
(MIC)
UNIBUS Lopo4d Primary Secondary
Inter- (4)
face
(UBI)
CPU LAga5 Primary
Control (5)
Store
(CCs)
NOTE:

Notes/Comments

Replace module if the
gate arrays do not fix
the problem.

Replace module if the
gate arrays do not fix
the problem.

Tested by running
level 3 diagnostic,
ECCBA.EXE, on Tape 6.

No diagnostic to test
this module.

A way to determine the condition of the CCS is to do a parity

check as follows.

must be in place.
>>> “P°D
RDM> STO
RDM> PAR 0

CSAD

The L@@P6 remote diagnostic module (RDM)

Performing this test produces a
series of address printouts.

If CSAD = 17FD (hex),

the CCS is okay.

The RDM is also known as the L@@@6YA maintenance tool module

(MTM) to customers.

10



VAX-11/750 MAINTENANCE PHILOSOPHY (CONT)

CPU OPTIONS

Module
Name
(Mnem)

Remote
Diag-
nosis
(RDM)

Float-
ing
Point
Acceler-
ator
(FPA)

MASSBUS
Adapter
(MBA)

Second
UNIBUS
Inter-
face
(SUB)

CMI/Memo
Control
(CMC)

CMC 1,
16K RAMs

cMc 2,
64K RAMs

TUS58
Control/
Drive

Level of Replacement
Module
Number Component/ Replace
(Slot) Gate Array Module

Lgog6 Primary
(6)
Loogl Primary
(1)
Looa7 Primary
(7,8,9)
Lpolo Primary
(7,8,9)
ry Primary Secondary
(micro-
diagnostic
testing)
Lo@g11
(19)
LO@16
(10)
Replace
module/
drive
unit

11

Notes/Comments

DIGITAL-owned option
used to run micro-
diagnostics locally or
remotely. Test by
running ECKAF.EXE

Tested by running
EVKAC.EXE.

Up to three MBAs may
exist.

SUB typically resides in
slot 7. Microcode
driven it contains its
own NPR arbitrator. UBI
handles BR arbitration
for first and second
UNIBUS and MASSBUS
(option slots).

Microcode driven, the
CMC controls memory re-
freshes error checking,
data buffering, select
timing and contains ECC
logic. Test by running
ECKAM.EXE.

CMC 1 = 256 kilobytes
per memory array module

CMC 2 = 1 megabyte per
memory array module

Test with sections 8 and
9 of diagnostic
ECKAX.EXE.



VAX-11/750 MAINTENANCE PHILOSOPHY (CONT)

THE REMOTE DIAGNOSTIC FACILITY

The customer is required to provide a voice grade telephoné€, line
and connector for DIGITAL Diagnostic Center (DDC) communicatlon.

The RDM option will be installed in all VAX-11/750 systems 'during
installation to prove its value to the customer during the
warranty period. It will be 1left in the backplane forf all
customers with the standard RD maintenance contract.
CONTACTING THE DDC

Basic Flow:

1. The customer calls the DDC toll free number when there is a

problem.
1-800-525-6570 For DDC connection (toll free)
1-3093-599-4000 For Field Service assistance
1-393-593-7890 U.S.F.S Library (DEC employeeS

only)

The Library mail stop is CX/DDC (Colorado Springs).

2. The DDC performs remote subsystem fault isolation and

identifies the failing option to the Branch office.

3. The Branch office sends a Field Service Engineer with parts to
correct the problem.

For CPU Problems:

1. The engineer takes the CPU spares and RDM tool to the site.

2. The engineer runs the microdiagnostic cassette tapes.
For customers with non-RD contracts, the RDM tool is installed
in the VAX-11/758 backplane and is removed when work 1is

complete.

On CPU modules, faults are isolated to a specific module and
also to a string of chips (average of two gate arrays) -

3. The engineer performs component level replacement (CiLR) by
replacing the indicated gate arrays.

When CLR does not correct the fault on CPU modules of other
CPU-related failures, the failing module or assembly 18
replaced.

IMPORTANT: The fix should be verified with the DDC to assist

them in building a case history of failures £09°F the
VAX-11/750.

12



CHAPTER 2
SYSTEM REGISTERS






CMC (MS750) REGISTERS

CONTROL/STATUS REGISTER 0 (CSR 0)

31 30 29 24 23 09 08 07 06 00
9F20000 I J | ]00000| PAGE ADDRESS OF ERROR | 00 [ERRORSYNDROME
L CRD ERROR LOG REQUEST (1 BIT ERROR)
LOST ERROR
“———— UCE UNCORRECTABLE ERROR

TK-4113

CONTROL/STATUS REGISTER 1 (CSR 1)

31 29 28 27 26 25 24 23 09 08 07 06 00
DF20004 I 000 l 1 | | IOJ PAGE MODE ADDRESS I 00 |CHECKSYNDROME

DISABLE ERROR CORRECTION

DIAGNOSTIC CHECK MODE (FOR VERIFY SYNDROME
BITS FUNCTION)

PAGE MODE

ENABLE REPORTING CORRECTED ERRORS ENABLE
CRD INTERRUPT

TK-4114

CONTROL/STATUS REGISTER 2 (CSR 2)

31 23 24 23 17 16 15 00
STARTING

?)FZOOOS IE\IDEFINED |0[ ADDRESS | MEMORY PRESENT ]

— -/ AN J

BACKPLANE JUMPER BITS <15:0> INDICATE MEMORY PRESENT

SELECTABLE IN 128KB INCREMENTS (2 BITS PER
MODULE)
INIT
0 INDICATES 16K ! EOLD/WARM RESTART FLAG
‘ RAMS USED IN =1 ON POWER UP OR BATTERY DEAD
| MEMORY ARRAY =0 AFTER FIRST 4 BYTE WRITE

TK-4115

15



CPU (KA750) PROCESSOR STATUS LONGWORD (PSL)

5896 L

AHYVYO

MOT4H3A0

043z

IAILYOIN
:$300J NOILIANOD

379VYN3 30vHLl

N3 dVd1 MOT4HIAO HIDILNI

N3 dvd1 MOT4H3IANN ONILYOTS

N3 dVd1 MOT4H3IAO TVYWIOIQ

0 A z N 1 | A [ nd | Aa Zaw
00 0 20 € ¥ S 9 L0 80 Sl
QHOM SNLVLS HOSS3O0Hd
TIATT ALIHOIY LANYYILNI
300W SNOIATYd
300N INIHEND
NOVLS LdNYHILNI
3NOQ LHVd 1SHld
DNIAN3d 30VHL
3aow
ALITI8ILVYdNOD
Tdi zaw AHd Hno SI | add zZan dL [ WO
9L 0z lz 2 €& v S 9 [z 8 62 08 It

QHOMONOT SNLVLS HOSS3O0dd

16



INTERNAL PROCESSOR REGISTER (IPR) SUMMARY

Address Mnemonic

00 KSP

21 ESP

g2 sSSP

93 usp

94 ISP
25-97 Reserved
98 P@BR

29 POLR

oA P1BR

2B P1LR

gc SBR

gD SLR
PE-@F Reserved
19 PCBB

11 SCBB

12 IPL

13 ASTR

14 SIRR

15 SISR

16 Reserved
17 CMIERR
18 ICCS

19 NICR

1A ICR

1B TODR

1C CSRS

1D CSRD

1E CSTS

1F CSTD

Type*

Ww/0

R/0

W/0
R/0

R/0

w/0

Name

Kernel Stack Pointer
Executive Stack Pointer
Supervisor Stack Pointer
User Stack Pointer
Interrupt Stack Pointer

Pg Base Register

P@ Length Register

Pl Base Register

Pl Length Register
System Base Register
System Length Register

Process Control Block Base

System Control Block Base

Interrupt Priority Level

AST Level Register

Software Interrupt Request Register
Software Interrupt Summary Register

CMI Error Register

Interval Clock Control/Status
Next Interval Count Register
Interval Count Register

Time of Day Register

Console Storage Receiver Status
Console Storage Receiver Data
Console Storage Transmit Status
Console Storage Transmit Data

*Registers are read/write unless otherwise specified;
R/0 means read-only; W/0 means write-only to perform

the specified function(s).

17



INTERNAL PROCESSOR REGISTER (IPR) SUMMARY (CONT)

Address Mnemonic Type* Name

20 RXCS Console Receive Control/Status

21 RXDB R/0 Console Receive Data Buffer

22 TXCS Console Transmit Control/Status

23 TXDB W/0 Console Transmit Data Buffer

24 TBDR Translation Buffer Disable Register

25 CADR Cache Disable Register

26 MCESR Machine Check Error Summary Register
27 CAER Cache Error Register

28 ACCS R/0O Accelerator Control/Status

29-36 Reserved

37 IO RESET W/ 0 Initialize UNIBUS

38 MME Memory Management Enable

39 TBIA W/0 Translation Buffer Invalidate Aall

3A TBIS W/0 Translation Buffer Invalidate Single
3B TB DATA Translation Buffer Data

3C Reserved

3D PMR Performance Monitor Register

3E SID R/0O System Identification

3F TBHP W/0 Probe Translation Buffer for TB Hit

*Registers are read/write unless otherwise specified;
R/0 means read-only; W/0 means write-only to perform
the specified function(s).

18



INTERNAL PROCESSOR REGISTERS

HEX NAME

IPR #00
PR #01
IPR #02
IPR #03
IPR #04

IPR #08

IPR #0A

IPR #09

IPR #0B

IPR #0D

KSP
ESP
sSSP
usP
ISP

POBR

P1BR

POLR

PILR

SLR

KERNEL STACK POINTER
EXECUTIVE STACK POINTER
SUPERVISOR STACK POINTER
USER STACK POINTER
INTERRUPT STACK POINTER

31

VIRTUAL ADDRESS OF TOP OF STACK

PO BASE REGISTER

RESERVED OPERAND FAULT IF VLA <2**31
P1 BASE REGISTER

RESERVED OPERAND FAULT IF VLA <2**31-2**21
31

02 01 00

VIRTUAL LONGWORD ADDRESS

o]

PO LENGTH REGISTER
LENGTH OF POPT IN LONGWORDS

P1 LENGTH REGISTER
2**21 - LENGTH OF P1PT IN LONGWORDS

SYSTEM LENGTH REGISTER

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

31 22 21

00

MBZ | LENGTH IN LONGWORDS

J

19

TK-1750



INTERNAL PROCESSOR REGISTERS (CONT)

HEX NAME

IPR#10PCBB  pROCESS CONTROL BLOCK BASE
RESERVED OPERAND FAULT IF MBZ # 0.
3130 29

02 01 00

IMBZ| PHYSICAL LONGWORD ADDRESS OF PCB

o]

IPR #11 SCBB SYSTEM CONTROL BLOCK BASE
RESERVED OPERAND FAULT IF MBZ # 0.

(see oge /1

313029 020100

ILMJ PHYSICAL PAGE ADDRESS OF SCB IMBZI
IPR #12 IPLR INTERRUPT PRIORITY LEVEL REGISTER

31 0504 00

L mMBZ

|PSL<20:1;|

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

31 0302 00
MBZ |ASTLVL]
IPR #0C SBR SYSTEM BASE REGISTER
RESERVED OPERAND FAULT IF MBZ # 0.
31 3029 02 01 00
IMBZI PHYSICAL LONGWORD ADDRESS IMBﬂ
TK-17583

20




INTERNAL PROCESSOR REGISTERS (CONT)

IPR #19 NICR NEXT INTERVAL COUNT REGISTER (WRITE ONLY)

IPR # NAME
31
l 2'S COMPLEMENT OF INTERVAL DESIRED X 1 uSEC | 19 NICR
IPR #1A ICR INTERVAL COUNT REGISTER (READ ONLY)
31 0
l ACTUAL INTERVAL COUNT PERIOD | 1A ICR

PR #18 ICCS INTERVAL CLOCK CONTROL AND STATUS (COMET HARDWARE)

31 30 29 28 27 26 25

242322 2120191817 16

2
MEEEEIEEN

[
ERROR

TRANSFER OVERFLO PENDING
INT REQUEST

INT ENABLE

SINGLE CLOCK

TRANSFER

SERVICE REQUEST
TRANSFER REQUEST
OVERFLOW PENDING

RUN

IPR #18 ICCS INTERVAL CLOCK CONTROL STATUS (VAX SOFTWARE)

31

16 15 14

765 43210

¢

0 IIRIIEISCIT[ 0 T;I 18 Iccs

INT REQ-—'
INT EN
SINGLE CLOCK

TRANSFER
RUN

INTERVAL TIMER PROCESSOR REGISTERS

21
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INTERNAL PROCESSOR REGISTERS (CONT)

INTERVAL REGISTER HARDWARE USAGE

WBUS
31 24 23 22 21 20 19 18 17 16 15 00
[ | NICR <15:0> J
ICR <15:0>
ERROR ]TRANSFEH OVEHFLO-]
PENDING INT REQ TOK GATE ARRAY
INTERFACE
INTEN TO CPU WBUS
SINGLE CLOCK
TRANSFER
SERVICE REQ
TRANSFER REQ
OVERFLOW PENDING
RUN -

ICR
31 1615 00

IPR 1A l SCRATCHPAD ICR R [SPNICR,SPICR] <15:0>

TOK GATE ARRAY ICR <15:0>

NICR
31 1615

IPR 19 [ SCRATCHPAD NICR R [SPNICR,SPICR] <31:16> I

TOK GATE ARRAY NICR <15:0>

=3
Lo

ICCS
31 15 07 06 05 04 00
IPR 18 I 0 'ERFi |IRIIE|SClTR| [
TOK GATE ARRAY <31> TOK <2.3>-J TOK<1G>J
TOK <22>
TOK <21>
TOK <20>

22

TK-4311



INTERNAL PROCESSOR REGISTERS (CONT)

IPR IB TODR TIME OF DAY REGISTER
31

00
I TIME OF DAY (10 MILLISECOND INCREMENTS) I
IPR #14 SIRR SOFTWARE INTERRUPT REQUEST REGISTER
RESERVED OPERAND FAULT IF READ
31 0403 00
| MBZ ] SIRL
WRITE ONLY

IPR #15 SISR SOFTWARE INTERRUPT SUMMARY REGISTER
31 1615 0100
I MBZ SOFTWARE INTERRUPT REQUEST I_I
FEDCBA98765 4321
l

mBZ

TK-1752

CONSOLE STORAGE RECEIVER STATUS
7 6

31
IPR #1CCSHSr 0 |D||E|

S

CONSOLE STORAGE RECEIVER DATA

31 7 6 65 43 21 0
RECEIVE
IPR#1D csno[ 0 DATA J

RECEIVE FROM TU-58

CONSOLE STORAGE TRANSMIT STATUS

3 7 6 0

IPR #1E CSTSL 0 lR||EI 0 J
BREAK——I

CONSOLE STORAGE TRANSMIT DATA

il 7 65 43 2 1 [1]
TRANSMIT
IPR #1FCSTDr 0 DATA ]

TRANSMIT TO TU-58

TK-1733
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INTERNAL PROCESSOR REGISTERS (CONT)

TRANSLATION BUFFER
IPR #24 TBGDR GROUP DISABLE REGISTER IPR #24

THIS IPR IS READ/WRITE TO ALL BITS
3 3210

MBZ

0= RANDOM REPLACEMENT J
1=FORCE REPLACEMENT
0= REPLACE GROUP O
1= REPLACE GROUP 1
FORCE MISS GROUP 1
FORCE MISS GROUP 0

IPR #25 CADR CACHE DISABLE REGISTER IPR #25
THIS IPR IS READ/WRITE
31 0
MBZ
DISABLE CACHE—————
IPR #27 CAER CACHE ERROR REGISTER IPR #27
THIS IPR IS READ/WRITE
31 3210
MBZ
CACHE TAG PARITY ERROR IJ
CACHE DATA PARITY ERROR
LOST ERROR
CACHE HIT

IPR #26 MCESR MACHINE CHECK ERROR SUMMARY REGISTER IPR #26

THIS IPR IS READ/WRITE TO ALL BITS. WRITING, A1TOBIT 3
CLEARS THE BUS ERROR REGISTER. WRITING A 1 TO BIT 2
CLEARS THE TB GROUP PARITY REGISTER.

3! 3210
MBZ

BUS ERROR, REFER TO BUS ERROR REG.———I |
TB PARITY ERROR

UNALIGNED UNIBUS REFERENCE
XB FETCH =1, OPERAND FETCH=0

TK-5765

24



INTERNAL PROCESSOR REGISTERS (CONT)

IPR NO. 28 ACCS ACCELERATOR CONTROL/STATUS

31

16 1514 01 00

-

] ]

FP ACCELERATOR ENABLE

(WRITE ONLY)

FP ACCELERATOR PRESENT

(READ ONLY)

HEX
IPR #20

IPR #21

IPR #22

IPR #23

NAME
RXCS

RXDB

TXCS

TXDB

TK-9652

CONSOLE RECEIVE CONTROL/ STATUS

31 08 070605 00
mBZ l |IE| mBZ |
I
DONE

CONSOLE RECEIVE DATA BUFFER

31 08 07 00

r I BYTEO |

READ ONLY

CONSOLE TRANSMIT CONTROL/STATUS
31 08 0706 05 00

| MBZ I IIE mBZ I

ENABLE INTERRUPTS
READY g EXCEPTIONS =1

CONSOLE TRANSMIT DATA BUFFER

31 08 07 00
BYTE O

WRITE ONLY

TK-1749

LONSOLE T

25



INTERNAL PROCESSOR REGISTERS (CONT)

HEX NAME 1D#

IPR#38 MME MEMORY MANAGEMENT ENABLE
WRITE 1 ALSO CAUSES MICROCODE TO INVALIDATE TB.
31 0100

MME
IPR#39 TBIA TRANSLATION BUFFER INVALIDATE ALL
RESERVED OPERAND FAULT IF READ
31 00
[ MBZ —J
- WRITE ONLY
IPR#3A T8IS TRANSLATION BUFFER INVALIDATE SINGLE
RESERVED OPERAND FAULT IF READ
31 00
[ VIRTUAL ADDRESS
WRITE ONLY
IPR#3D  PuR PERFORMANCE MONITOR REGISTER
RESERVED OPERAND FAULT IF >1
31 0100
MBZ
PME
IPR#3E  siD SYSTEM IDENTIFICATION (READ ONLY)
RESERVED OPERAND FAULT IF WRITE
31 24 23 1615 87
MICROCODE HARDWARE
SYSTEM TYPE 0 REVISION REVISION
LEVEL LEVEL
\ N )
0 UNDEFINED FROM MICRO. BACKPLANE
1 117780 WORD LITERAL ~ JUMPERS
FIELD SLOT 4 OR BACKPLANE
2 11/750 SWITCH CARD
3 NEBULA

4 - 255 RESERVED

TK-2099
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INTERNAL PROCESSOR REGISTERS (CONT)

IPR NO. 3F TBHP PROBE TRANSLATION BUFFER FORTB HIT

31 00
l VIRTUAL ADDRESS ]
WRITE ONLY
TK-9653
20 19 18 17 16 12 1110 09 08 04 0302 0100
o | o (I [TI1]]e

0= CMI ENABLED
1= CMI DISABLED

READ=1, MODIFY=0

VIRTUAL=0, PHYSICAL=1

CPU MODE,
K,E, S, U

READ LOCK TIMEOUT
TB Gi1 TAG ERROR

TB GO TAG ERROR
TB G1 DATA ERROR
TB GO DATA ERROR

TBHIT
MEMORY ERROR
READ DATA SUBSTITUTE
LOST ERROR:

CORRECTED READ DATA

CMI ERROR PROCESSOR REGISTER

TK-3266

IPR#37 IO RESET INITIALIZE UNIBUS

31 00

[ : |
ISSUE UNIBUS lNIT——[

10 RESET PROCESSOR REGISTER

TK-3267

27



INTERNAL PROCESSOR REGISTERS (CONT)

TB REGISTER BIT FIELDS

INTERNAL PROCESSOR
REGISTER (IPR) BITS NAME IPR # MEMSCAR #

[ 3 I 2 1 | o I MME 38 0
‘ADK CHIP’

‘_ 0=MEMORY MANAGEMENT OFF
1=MEMORY MANAGEMENT ON

=0
=0
=0
IPR # MEMSCAR #
l7|6|5|4]TBHR 17 c
‘UTR CHIP’
[ o=miss
1=HIT
L -g
IPR # MEMSCAR #
| 3 | l | o TBGDR 24 3
2 ! ‘ADK CHIP'

[ o=noRmaAL
1= FORCE MISS IN GO
0=NORMAL
1= FORCE A MISS IN G1

0= FORCE REPLACE GO
1=FORCE REPLACE G1

L 0=RANDOM REPLACEMENT
1=FORCE REPLACE (USED WITH BIT 2)

TBGPR IPR # MEMSCAR #
11 10 9 8 17 D

L 0=NORMAL ‘UTR CHIP’
1=GO DATA ERROR

0=NORMAL
1=G1 DATA ERROR

0=NORMAL
1=GO TAG ERROR

0=NORMAL
1=G1TAG ERROR

TK5769
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INTERNAL PROCESSOR REGISTERS (CONT)

CACHE REGISTER BIT FIELDS

INTERNAL PROCESSOR  yave  1PR# MEMSCAR #
REGISTER(IPR) BITS CAER 27 4

3 2 1 0 | CAK CHIP
I__0=MISS

1=HIT

LOST ERROR
0=NORMAL
1=DATA ERROR
0=NORMAL
1=TAG ERROR

IPR # MEMSCAR #
3| 2 1 0 | CADR 25

| o-cacueon ‘CAK CHIP'
1= DISABLE CACHE (FORCE MISS)
-UNDEFINED

UNDEFINED

UNDEFINED

IPR# MEMSCAR #

CACHE WRITE 7

ONLY REGISTER

0=CMI ON ‘UTR CHIP’
1=DISABLE CMI

=0

23 (22| 21|20

0
0

TK-5802
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INTERNAL PROCESSOR REGISTERS (CONT)

TB AND CACHE CONTROL/STATUS REGISTER BIT FIELDS

INTERNAL PROCESSOR

REGISTER (IPR) BITS NAME IPR # MEMSCAR #
MCESR 26 8
EREEERER
L 0= OPERAND FETCH
1=XB FETCH
0=NORMAL
1=UNALIGNED UNIBUS REFERENCE
0=NORMAL
1=TB ERROR (WRITING A ONE CLEARS TBGPR)
| 0=NORMAL

1=BUS ERROR (WRITING A ONE CLEARS BER)

SUMMARY REGISTER 17

L0=NORMAL ‘UTR CHIP’
1=CORRECTED READ DATA

0=NORMAL
1=LOST ERROR

0=NORMAL
1=UNCORRECTECTABLE DATA ERROR

| 0=NORMAL
1= NONEXISTENT MEMORY

| 3 l l [ 1 BUS ERROR IPR # MEMSCAR #
2 1 9

SAVED MODE (PR#  MEMSCAR #
I 19 | 18 [ 17 I '® | RecisTER 17 1
‘ADK CHIP’
= MODE <0>
= MODE <1>
0=VIRTUAL
1=PHYSICAL

| _0=READ — MODIFY
1=NORMAL READ

OCCURRED REGISTER 17 2

L 0=NORMAL ‘ADK CHIP’

1=VECTOR IN MDR

l WRITE VECTOR IPR # MENMSCAR #

-0 * ALSO READS AS THE READ LOCK TIMEOUT BIT

TK5770
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WCS (KU750) REGISTER DATA WRITE FORMAT

F0O0000

F00004

F00008

F0000C

*NOTE:

19 16151413 00
FPA NEXT*
CLKX
JSR
39 3433323130 25 24 20
RSRC cc| wcTRL | BUS
ISTRM
59 58 57 48 47 42 4140
ALPCTL BUT
I
ROT
<1:.0> DTYPE
7978777675 71706968 6463 60
ROT

LIT| MISC [SPW| MSRC | Zp.on

PAR1
PAR2
WCS PRESENT*
WCS ADDRESS SPACE IS FO0000 THROUGH FOFFFC.
BIT <20> IS WRITTEN AS 1 ON THE LAST WORD

WRITTEN TO THE WCS. WCS PRESENT SET ENABLES
THE WCS MICROCODE TO BE EXECUTED.

TK-9658
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UBI AND SUB REGISTERS

UBI OR SUB (DW750) CONTROL/STATUS REGISTER (CSR)

CMI DATA LONGWORD
131]30]20}28 /(NOT USED) 01{00]
J

I—PUF!GE (PUR) REQUEST
UNCORRECTABLE ERROR (UCE)
NON—EXISTANT MEMORY (NXM)
ERROR (ERR) FLAG

TK-3886

CSR Addresses

Control/Status UBI SUB Buffered
Register Address Address Data Path
CSR 1 F30004 F32004 BDP 1
CSR 2 F30008 F32008 BDP 2
CSR 3 F3p08C F3200C BDP 3

32



UBI AND SUB REGISTERS (CONT)

UBI OR SUB MAP REGISTER DATA

CMI DATA LONGWORD

(311} 251 ) 22|11/ /}14 oo}
' PFN —
PAGE FRAME NUMBER

DP SEL 1,0 — DATA PATH SELECT
“0" —— OFFSET BIT (fumf“ o
“V" —— VALID BIT

TK-3882

DP SEL Bits

1 [’} Data Path

/] [} Direct Data Path (DDP)

["] 1 Buffered Data Path 1 (BDP 1)
1 [/} Buffered Data Path 2 (BDP 2)
1 1 Buffered Data Path 3 (BDP 3)

MAP Register Addresses

MAP Register UBI Address SUB Address
MAP 000 F30800 F32800
MAP 004 F30804 F32804
MAP 7F8 F30FF8 F32FF8
MAP 7FC F3gFFC F32FFC

33



UBI AND SUB REGISTERS (CONT)

UNIBUS TO CMI MAP ADDRESS TRANSLATION

r UNIBUS ADDRESS a
117 09]os - 02]01]oo
1 ;
A1, AO TO UCN
l_— {WITHCLCO N
)| ADDRESS MAP Bute /V\Lﬁf%/
WIAP [e vry
ADDRESS 512X 19 A
FROM UNIBUS: VALID, OFFSET, RAN 0 L
A1,A0,  DPSEL10 map Ceoda
&C1,C0 DATA
P
UeN |14 FN 00 |

L

[a1 28[27 25 )23 09]08 27 emi

I BYTE FUNCTION| L PHYSICAL LONGWORD ADDRESS |
MASK CODE

TK-3883

(e
(-
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UBI AND SUB REGISTERS (CONT)

UET REGISTERS

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

s LT T T TT I TTTITTT]

UNIBUS ADDRESS REGISTER

e [ [ [ L TTTTTT T T

UNIBUS DATA REGISTER

UET CONTROL STATUS REGISTER

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

FFF464 ‘INIT! 1 I IBR7IBR6|BR5|BR4| PE ’ TOI PB IA17|A16| c1 ] co INPRJ
UET
SSYN
TIME
BUS REQUEST ouT | ADDRESS NPR
LEVEL SELECT EXTENSION
ISSUE UNIBUS FORCE UNIBUS
UNIBUS i TRANSFER
INIT pARITY SELECT
ERROR
FFFac6 r ZERO ROM DATA

TK-5609
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UBI AND SUB REGISTERS (CONT)

IPEC REGISTERS

UNIBUS Address and Data Registers

15 00
FBF460 UNIBUS ADDRESS
<A15:A00>
15 00
FBF462 UNIBUS DATA _]
— M)
<D16:D00>

TK-8001

Control Register 1 (CR1)

15- 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00

| SSYN
FBF464 |N|T1J To

INT CR1<BR7:BR4>
DONE1

PE PB | A17

Al6 | c1

co |NPR|

o] 1] ]

TK-8002

Control Register 2 (CR2)

15 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00

i) | LTI

l | — a

ACLO2 CR2<BR7:BR4> <V8:V0>

DONE2

TK-8003
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MBA (RH750) REGISTERS

MBA INTERNAL REGISTERS

Control Register (CR) — F28004

S )RR

IBC| IE | INIT
MM ABT

Status Register (SR) — F28008

24 23 22 20 19 18 17 16

S/ /R

DT CRD cB

BUSY HUNG NED  ATTN
15 14 13 12 11 10 09 08 07 06 05 04 03 01
SPE DT weK | MXE | MDPE [ 1INV
ABT | UPR MAP
DT ERR MB MAP NR
coOMP  DLT ~ WCK  EXC  PE ERR STAT
LWR STAT

ERR

Virtual Address Register (VAR) — F2800C

09 08 00

w ], v | oo |

37



MBA (RH750) REGISTERS (CONT)

MBA INTERNAL REGISTERS (CONT)

Byte Count Register (BCR) — F28010

31 16 15 00,

BCR I MASSBUS BYTE COUNTER CMI BYTE COUNTER ]

TK-7166

Diagnostic Register (DR) — F28014

3130 202827262524 2322212019181716156 1312 08 07 00
DR l | l [ I MDSEL] MRSEL MDIB <07:00> l
MDIB <15:08>
IMc sim ISPG
PG EBL
IMD sim MDIB | M BIT <23> = 1
PG scLk | {seL | |Run| |cTOD
BLK  [siM (M |m
ATTN
scom san SIMFA[LM Ex¢ [ |  |eT<=>-0
[ S
MAPP  OCC  EXC WCLK VIDSEL  MRSEL

<2:0>  <4:.0>

TK-7168

Command Address Register (CAR) — F2801C

31 28 27 252423 09 08 0201 00
BYTE T
CAR CMI FUN PHYSICAL LONGWORD ADDR
MASK N

TK-7170
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MBA (RH750) REGISTERS (CONT)

MBA MAP REGISTER DATA — F28800 - F28BFC

31

00

TK-7169

MBA TO CMiI MAP ADDRESS TRANSLATION

23

VIRTUAL ADDRESS

ﬁa 0908 020100
[ VAR

MAP
ADDRESS
(MSC
BYTE
CTRL)
ADDRESS
MAP
256 X 17
RAM

MAP
DATA <14:00>

wos N/ 02
IBUS TO

PPN ] JCMD/ADD

MsC
(VAR<1:0>)

CMI
ADDRESS

31 0w N/ 02
. N

BYTE FUNCTION PHYSICAL LONGWORD ADDRESS

MASK CODE

TK-6404
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MBA (RH75G) REGISTERS (CONT)

MASSBUS EXTERNAL DEVICE REGISTERS

Drive Control Register (R0) — F28400

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

TK-7165

Attention Summary Register (R4) — F28410

5 14 13 12 06 05 04 03 02 01 00

&\N\WWN\WNW ATA J ATA | ATA | ATA | ATA ] ATA | ATA ]ATAI

Tk
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DZ11 REGISTERS

299631

9v0344

90344

¥v0344
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RK611 REGISTERS

UNIBUS
CONTROL AND STATUS REGISTER 1 ADDRESS
RKCS1 READ/WRITE (OCTAL)
15 14 13 1110 09 08 o7 06 05 04]03 02 01 00
I DIIEE;] CTOICDTI | RDY|IE| 0 1 Fa | F3 I F2‘ F1 Iecj 777440
l
CERR CFMT BA17
OCLR BA16|
WORD COUNT REGISTER
RKWC
W
15 08 | 07 R/ 00
WC | WC | WC | WC | WC | WC | WC | WC [ WC [ WC WC | WC [ WETWCWC] 577440
14 113 [12 ] 11 {10 J09 |08 Jo7 |06 {05 |04 |03 |02 | 01 |00
BUS ADDRESS REGISTER
RKBA R/W
15 08 | 07 00
BA BA |BA |BA |BA | BA |BA | BA| BA| BA | BA BA ] BA[BA| 577440
16 |14 113 |12 J11 |10 |09 |08 |07 |06 05 |04 |03 |02 | 01 |00
DISK ADDRESS (TRACK & SECTOR) REG
RKDA RAW
15 08 | 07 00
TATA | TA SA[SA [SA|SA | SA
446
Lofofofof o F[T[T]o]o o [[FIT[T]T]
CONTROL AND STATUS REGISTER 2
RKCS2 RIW
15 08 ] 07 00
- D D
[DLTIWCE|UPEINED NEM|PGE|MDSIUFE OR | IR | |BA| RLS 23 [ 013 rﬂ 777450
SCLR
DRIVE STATUS REGISTER
RKDS READ ONLY
15 08 | 07 00
I kDAlmP‘O WRL|O lo kDT Ivv| I I ‘ 0 FR4 777452
T T T T
SVAL DRDY  DROT l ACLO
SPLS OFST
ERROR REGISTER
RKER RO
1514 13 12011 10 09 08)07 06 05 0403 02 01 00
IDCK[UNSIOPI‘DTE WLEI |cos| BSE!ECH| | INXFISKI!ILF|777454
T T T
IDAE HVRC DTYE | DRPAR
FMTE
ATTENTION SUMMARY AND OFFSET
RKAS/OF RIW
15 14 13 12 ]11 10 09 0807 06 05 04]03 02 01 00
liTNIATNIATNIATN ATNIATN ATN[ATN OF I OFI OF l OF OFJ OF ‘ OF | OFJ 777456
7le|s)alslo2l1]o]l7]6]5 43 ]2]1]0

42

SYSTEM
PHYSICAL
BYTE
ADDRESS
FOR UBI
(HEX)

FFFF20

FFFF22

FFFF24

FFFF26

FFFF28

FFFF2A

FFFF2C

FFFF2E

TK-9694



RK611 REGISTERS (CONT)

DESIRED CYLINDER REGISTER

UNIBUS
RKDC RW ADDRESS
15 14 13 12|11 10 o9 osfo7 06 05 04] 03 02 01 00 (OCTAL
| 0 I 0 l 0 l oo | 0 l Dc| bC DC| Dc| pC loc nC |DC| DCI DC] 77460
UNUSED
(T T I TTITT I ] Jome
DATA BUFFER
15 08 | 07 00
DB IDB pB| DB | DB DB| DB] DB | DB | DB | DB | DB DB BI DB 577464
|15 74 |13 |12 |11 |10 |09 |08 | 07 |06 | 05|04 ] 03| 02] 0100
MAINTENANCE REGISTER 1
RKMR1
15 08| 07 RIW 00
MS | VS | MS | Ms
L1 [ [ 3|2|1l0j777“66
T T T I T
RD | eccw | [pca | mero | |mino | omp
GATE
WRT  PCD|  MEWD MCLK MSP  PAT
GATE
ECC POSITION REGISTER
RKECPS
15 08| o7 RO 00
£PS | EPS |EPS |EPS | EPS | EPS | EPS | EPS | EPS | EPS | EPS| EPS|EPS
| 0 l 0 i 0 2 | 1o| 09| 08] 07 los 05 i04 03 | 02 | 01 too |77747°
ECC PATTERN REGISTER
RKECPT RO
5 14 13 12|11 10 09 o8| o7 06 05 0403 02 01 00
EPT|EPT|EPT | EPT|EPT| EPT|EPT | EPT| EPT| EPT|EPT
[46 | 0 I ° l oo |10 |09 Ios 07‘ oel 05\ 04 oal oz‘ 01 | 00 |777472
MAINTENANCE REGISTER 2
RKMR2 RO
15 14 13 12011 10 09 08)07 06 05 04]03 02 01 00
J 777474
MAINTENANCE REGISTER 3
RKMR3 RO
& 14 13 12|11 10 09 08|07 06 05 o04fo3 02 01 00
| 777476

43

SYSTEM
PHYSICAL
BYTE
ADDRESS FOR
UBI (HEX)

FFFF30

FFFF32

FFFF34

FFFF36

FFFF38

FFFF3A

FFFF3C

FFFF3E

TK-9695



DR750 REGISTERS

DR750 COMMAND BLOCK

BASE

DEC

jusy

<

INPUT QUEUE FORWARD LINK (INPTQ HEAD) 0

INPUT QUEUE BACKWARD LINK (INPTQ TAIL) 4

TERMINATION QUEUE FORWARD LINK (TERMQ HEAD) 8

TERMINATION QUEUE BACKWARD LINK (TERMQ TAIL} 12

FREE QUEUE FORWARD LINK (FREEQ HEAD) 16

COMMAND PACKET SPACE

/—\_/

I ——

TK-9280

DR750 COMMAND PACKET

PACKET
CONTROL
LONGWORD

{

31

29

2423 19 16 15

O o »> om

FREE QUEUE BACKWARD LINK (FREEQ TAIL) 20 14

0807

03 02 00

SELF RELATIVE FORWARD LINK

000

SELF RELATIVE BACKWARD LINK

000

INTRPT
CNTRL

[
|2
wn|O

NOT
USED

0000 DEVICE CON-| LAST REG IN
TROL CODES| LOG AREA

1

LENGTH OF

DEVICE MESSAGE

BYTE COUNT

VIRTUAL ADDRESS OF BUFFER

RESIDUAL MEMORY BYTE COUNT

RESIDUAL DDI BYTE COUNT

DR32 STATUS LONGWORD (DSL)

DEVICE MESSAGE

LOG AREA

44
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DR750 REGISTERS (CONT)

DR750 DCR REGISTER — READ FORMAT

88Z6-M.L

3002 3dAL

HOLdvav

a3nd3Is3y

1Ivis 1a

WVr

Q3A¥3SIH
HOHYI 3SNOdSTH

ON IND

HOHY3 SaH

40oHd3 QHd

17VH ¥0d

1408V 40Q

45

LdNYHILNI L13INOVd
318VYN3

LdNYH3ILNI

[CELV-EREL]

dN 43IMOd
NMOQ H3IMOd

1l408v

TYNH3ILX3
3d 1030404

3d 10 30404
18V 3d 1A N3
3Id W1
ad 10

[

|

0

EEENOCCERCANENENNCERRRREARER o0

00

:000X€E4

€0 ¥0 10 80 60 OL LL 2L €L ¥l GL 9L LL 8L 6L 0T 1Z 2T €T ¥T G¢C 9¢C LT 8T 6C OE lE




DR750 REGISTERS (CONT)

DR750 DCR REGISTER — WRITE FORMAT

682631

(£1 118 40Q) 1IVH HY31D ~ £
(02 119 40Q) 3718VYN3 LdNYYILNI L3S — 9
(0z 118 40Q) 378VYN3 1dNHYILINI HYITO — §

dOON — ¢ (¢ L18 420Q) 3SNOJSIH ON IND
(zL 118 40Q) WYF HY31D — 9 (Sl 118 40A) HoYH3 say
(ZL 118 4OQ) WYr 135 — § (8L 118 HOQ) LdNHYILNI LHOEY
“(H3AIYA WOYH LINI) 13S3Y HA — ¥ (+Z 118 40Q) LHOAY TYNHILXI ¥VIT10 — b
(61 118 HDQ) LdNHYILNI 13OV HYI1D — € dO-ON — €

(¥Z 119 40Q) LHO8Y TYNHILX3 135 — ¢
(91 118 H0Q) A¥O ¥YITO — |

(€Z L8 HOQ) NMOQ HIMOd HY31O0 — ¢
(zZ 119 40Q) dN YIMOd HVI1D — L

dO-ON — 0 dO-ON — 0

ONIGOON3I ONIQOON3
8 a731d TOYLNOD »+ V¥ d1314 TOHLNOD «

+ vV Qa13ld
T0HY1LNOD

_ 10344V ON _ _ _ _ 19344V ON _ _

00 L0 80 oL Ll ¢l vl Sl v G¢ LT 8¢

a3snNn

«+ 807314
TOHLNOD

Hv370/13S 0L
ATL03dIa
N3LLIEM

4v310 0L
sk ALIHM
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DR750 REGISTERS (CONT)

DR750 STATUS LONGWORD

DDI STATUS
3130292827 26252423222120 1615141312 1110 090807060504 03020100
[olofelolelelelel (1T Tl TTTTTTIIITIII]]
FAR END DEV ERR—] M

LOG FAR END REG

NON EXIST REG

END DEVICE STATUS (USER DEFINED)
DDI PAR ERR

DRV ABORT

LEN ERR

INV DDI CMD

RAN ENA

FREE QUEUE EMPTY
INVALID COMMAND PACKET
UNALIGNED QUEUE ERROR
RANGE ERROR

SELF TEST

FE DISABLE

CMD IN

INV PTE

CMD STARTED

SUCCESS

TK-9282
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DR750 REGISTERS (CONT)

DR750 UTILITY REGISTER

16 15

2

UNUSED

*NOTE: FFTHRUFD
ARE NOT VALID

DI CLOCK DATA RATE SELECTION

Utility Register
<7:8> value

FF to FD*
FC
FB
FA
F9
F8
F7
F6
F5
F4
F3
F2
Fl
Fog

20

*Loading of these registers by the software must

be prevented.

DI Data Rate
(Mbyte/sec)

3.12
2.50
2.08
1.78
1.56
1.38
1.25
1.14
1.04
.96
2.89
#.83
g.78

0.0488

48

DI CLOCK
DATA RATE *

TK-9286



DR750 REGISTERS (CONT)

DR750 DEVICE VECTORS

Base
Address

F34000
F36000
F38000
F3A000
F3Cp00
F3E000Q

Slot
Number

10
11
12
13
14
15

BR4

128
12C
130
134
138
13C

BRS

168
16C
17¢
174
178
17C

#gtandard interrupt level is BR6.

49

BR6*

1A8
1AC
1B@
1B4
1B8
1BC

BR7

1E8
1EC
1FQ
1F4
1F8
1FC






CHAPTER 3 ‘

MODULES AND GATE ARRAYS






VAX-11/750 MODULE UTILIZATION
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CMC GATE ARRAY LAYOUT (L0011)

THE LOO11 CPU
MEMORY
CONTROLLER

HHHE

54

*RED
LED [/
CONFIGURATION
ERROR
POWER OK
MAP GREEN
LED
= =
I MDL 1 MDL 2
v - v
MEC 2 MDL 4 MDL 3
\
™
MEC 1

TK-4717



CMC GATE ARRAY LAYOUT (L0016)

GREEN [N
LED

POWER OK BC/

CONFIGURATION
ERROR K\
224 RED
r2 D LED
G A c
I MDL 3 MDL 2
MDL 1 MEC 2
™
MDL 4 MEC 1
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CMC GATE ARRAY DESCRIPTION

MDL - Four memory data loop (MDL) chips make up the data
path between the CMI and memory, the CMI and the
control/status registers, and from the bootstrap
ROMs to memory.

MEC - Two memory error correction (MEC) chips detect double
bit errors, and detect and correct single bit errors.

MAP/MAD - One memory address processor (MAP) chip on the
L#P11l and one memory address decoder (MAD) chip on
the LPP16. Address bits are decoded to enable
memory arrays and determine starting address
offsets. Address validity checks are performed
and memory array board population is detected.

BOOTSTRAP DEVICE ROMS

ROM Part Device Device

Number Code Type Controller
23-9098A9-00 RH RM8 @ RH750
23-990A9-00 RA8Q UDAS@
23-294E2-p2 DD TU58 - MRSP*

*Modified radial serial protocol (MRSP) is required for UNIX.

ROM Starting Microaddresses

Device Starting
ROM Microaddress
A FAp2

B FB@2

[ FC@2

D FDO2
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DPM GATE ARRAY LAYOUT (L0002)

s e U —— —
SRM 4 SRM 3 SRM 2 SRM 1
- — 5
ALP8 ALP4
THE DATA PATH
MODULE (DPM) — 7
GATE ARRAY CHIP
LOCATIONS ALP7 ALP3
ALP6 ALP2
g T— g —
: ALP5 ALP1
T
—
ALK CLA TOK
S  S— p —
IRD SRK SPA
T T g S—
SAC cce
g S S
1 —
MsQ PHB

57
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DPM GATE ARRAY DESCRIPTION

SRM

SRK

ALP

ALK

CLA

TOK

IRD

SPA

SAC

ccc

MSQ

PHB

Four super rotator multiplex (SRM) chips perform 64
functions under the control of the SRK.

One super rotator control (SRK) chip controls SRM
operations.

Eight arithmetic logic processor (ALP) chips make

up the arithmetic logic unit (ALU) of the DPM.

The ALU performs most of the data manipulation during
the execution of macroinstructions.

One arithmetic logic control (ALK) chip controls ALP
operations by decoding microcode inputs and generating
the necessary signals.

One carry lookahead (CLA) chip contains the logic
that the ALU uses to generate and propagate carries.

One timed operation control (TOK) chip contains the
programmable interval time clock.

One instruction register decode (IRD) chip processes
the IR decodes. Receives opcode and operand specifier
from the execution buffer decodes (XB), decodes it,
and generates signals to select the correct microcode
routine.

One scratchpad addressing (SPA) chip controls the 54
scratchpad register addressing. Contains logic that
keeps track of general purpose register (GPR)
autoincrements and autodecrements.

One service arbitration and clock (SAC) chip is
associated with the IRD counter, service arbitration,
and system clocks.

One condition code (CCC) chip is associated with the
condition codes for both VAX-11 and compatability mode
instructions. It stores PSL bits Fu, IV, DV, N, Z, V,
and C, and reads the bits at the request of the
microcode.

One microsequencer (MSQ) chip, together with the CCS
module, forms the CPU microsequencer that sequences
the CPU microcode.

One practically half the BUTs (PHB) chip contains PSL

bits, status flags, the step counter, and logic that
performs about half of the BUT micro-orders.
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MIC GATE ARRAY LAYOUT (L0003)

CAK CMK/CML
— —_—
ADK UTR
PRK ACV
ADD 1 MDR 6 MDR 1
ADD 2 MDR 8 MDR 4
L P —— —_—
ADD 3 MDR 5 MDR 2
— -
ADD 4 MDR 7 MDR 3

—

59

TK-9661



MIC GATE ARRAY DESCRIPTION

MDR

PRK

ADK

ADD

CMK

CAK

UTR

ACV

Eight memory data register (MDR) chips contain logic that
routes MIC data to or from the CMI or the M-bus, W-bus,
or cache.

One prefetch control (PRK) chip initially fetches eight
instruction (I-stream) bytes from memory starting with the
PC address. It then replaces four bytes at a time during
program execution.

One address control (ADK) chip controls the MIC addressing
logic.

Four address (ADD) chips make up the PC and VA registers
and their load paths.

One CMI control (CMK) chip monitors and transmits CMI
control signals. Stalls the microcode under certain
conditions. A CML chip is installed in its place for the
DR750.

One cache control (CAK) chip enables or disables cache.
Controls the transfer of data to or from the MDR chips.

One microtrap (UTR) chip monitors machine conditions that
cause a microtrap.

One access violation (ACV) chip detects access violations,

control store parity errors, FPA reserved operands,
unaligned data, and page boundary violations.
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UBI GATE ARRAY LAYOUT (L0004)

THE UBI MODULE
GATE ARRAY CHIP
LOCATIONS

v P
bbb b bt rbbretarbet,
PARRS

CON 2 CONSOLE

srrerebebebrerrirrtsets

e amad
. oy |3

L CON1 - TU58

. P
T ]

P
PR

INT + .t

SRR S b bbb

| +errtrtreests arerarirss

3 A
wrrerssrlostereadressess
T .

ubP4
B

+
Sedersbrbbrsibbertbbater

Perbbbbbe bbb bbbt

UDP 2

PR AL b bbbt

v eetererrbeptrierretes
i

e

UDP 1 )

[T SO SR TRRY RN RN VIS

T
Frebrebertbbraseiatisee
1
.

UCN .

RN R
.
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SUB GATE ARRAY LAYOUT (L0010)

| #rrstrtrrress srrrtriris

UDP 1 o

e e D

7 T
wrrsreerdattrtinrerieeet
.

UDP 3
+

+
LR

I3

P ST,

UPD 4

B T T

ererterrerrteterterresy
e

UCN (A

+

»
P R TR RN YT
3
Frerrestattstiniatires
+
.

UDP 2 .

sererrrgradirrnindionsss
3

TK-9657
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UBI AND SUB GATE ARRAY DESCRIPTION

UDp -

UCN -

INT -

CON -

Four UNIBUS data path (UDP) chips make up the data path
logic for the UBI and SUB. All address and data
information passes through the UDP between four tristate
ports (CMI, BUF CMI, UB data, UB address). Contains
address latch and compare logic for the buffered data
paths and for CPU access to UBI or SUB and UNIBUS
registers.

One UNIBUS control (UCN) chip works in conjunction with

the UBI and SUB control stores to provide microsequencer
control of all operations. Contains the byte and error
flags for the buffered data paths. Performs interpretation
between the CMI and UNIBUS control signals and defines
operations.

One interrupt (INT) chip on the UBI performs arbitration to
process all interrupt requests and inserts values on the
microvector lines to steer the CCS. Contains bits of

the PSL, arbitrates the UNIBUS for transactions from the
CPU, arbitrates bus requests (BRs) from the backplane,

and issues bus grants (BGs).

Two console (CON) chips on the UBI each convert
serial/parallel data for communication between the CPU and
the TU58 and console terminal via the W-bus. Contain
limited console command character recognition.
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MBA GATE ARRAY LAYOUT (L0007)

MASSBUS ADAPTER
MODULE (MBA)
GATE ARRAY CHIP
LOCATIONS
MDC
MDP6 MDP7 McCi
S - S ~ s
—_— —_—— —
MDP5 MDP8 MRC
g S— — s R
MDP1 MDP4
—
MDP2 MDP3
S ——
MSC
S —

64
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MBA GATE ARRAY DESCRIPTION

MDP

MDC

MCI

MRC

MSC

Eight MASSBUS data path (MDP) chips route data between five
tristate ports (CMI, IBUS, CBUS, SILO, MBUS) . All address
and data information is routed through the MDPs. Contain
address latch and compare logic for CPU access to MBA and
MASSBUS registers.

One MASSBUS data bus control (MDC) chip controls and
maintains status on control bus parity and on MAP parity
and validity. Initiates and coordinates the start and end
of DMA transfers. Contains and controls bit fields of the
VAR and initiates MAP parity/validity checks.

One MBA CMI interface control (MCI) chip controls MBA and
CMI interfacing plus CMI arbitration, status generation and
checking, and processor interrupts. Produces the CMI
function codes for DMA transfers on the CMI and controls
MAP address translations. Slave logic detects CPU
transfers with internal or external registers and directs
the MRC to perform the transfer.

One MBA register control (MRC) chip responds to the MCI on
CPU transfers with internal or external registers. Detects
the issue of a valid data transfer command and defines it
for the MBA. Produces control signals to the control bus
and data transfer function codes that control clocking in
the MDP registers.

One MBA SILO control (MSC) chip produces data transfer
function codes that control data routing and alignment
between the SILO and the MDP registers. Produces the SILO
address, detects SILO full or SILO empty conditions, and
generates and checks parity on SILO and MASSBUS data.
Produces the CMI data byte mask for DMA transfers on the
CMI.
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FPA GATE ARRAY LAYOUT (L0001)

FIO7 FIO8 FFA S
I S A ) S—
FIO5 CLA1 FFA4
g —
—— ——
FIO6 FIO 4 FFA7
I~ I~ I~
: FIO3 FCs 4 FFA3
-\ Ve U
FMR 1 FCS1 FFA2
— S\ g S
FMR 2 FCS3 CLA2
g
Fl01 FCs 2 FFAS
| )
Fl02 FF.
FFA 1 AB GREEN
_ \ — g S LED
—— —— f— —
FEX 2 FEX1 FQA FcC
— | S p S— °

FLOATING-POINT ACCELERATOR (FPA) GATE ARRAY CHIP LOCATIONS

TK-8067
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FPA GATE ARRAY DESCRIPTION

FFA

CLA

FIO

FCS

FQA

FMR

FEX

FCC

Eight floating fractional arithmetic (FFA) chips form the
arithmetic logic unit (ALU) of the FPA. The ALU performs
most of the data manipulation during the execution of
floating-point instructions. It outputs the 64-bit FP bus
to the FIO.

Two carry look ahead (CLA) chips contain logic used by the
ALU and incrementer multiplexer circuits.

Eight floating input/output (FI0) chips interface operands
from the M-bus and W-bus. Store immediate multiple operand
results.

Four floating coarse shifter (FCS) chips perform right or
left shifts in multiples of four. Produce a 67-bit output
from a 64-bit input.

one floating quick aligner (FQA) chip positions the FCS for
certain operations.

Two fraction multiplier (FMR) chips contain most of the
logic that performs fraction multiplication.

Two floating exponent (FEX) chips form the exponent data
path.

one floating condition code (FCC) chip processes all

operands to obtain condition code status for traps, faults,
and the PSL.
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GATE ARRAY PART NUMBER/MODULE CROSS-REFERENCE

Chip
Number

DC696

DC687

DC698

DC609

DC619

DC611

DC612

DC613

DC614
DC615
DC616

DC617

Chip
Mnemonic

TIM

MDR

ALP

ADD

cce

CON

CLA
FpA

SRM

SRK
ALK
SPA

SAC

DIGITAL
Part No.

19-14680

19-14681

19-14682

19-14683

19-14684

19-14685

19-14686

19-14687

19-14688
19-14689
19-146990

19-14691

Home
Module

DPM

MIC

DPM

MIC

DPM

UBI

DPM

DPM

DPM
DPM
DPM

DPM
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Diagram
Number

1

OV WA

@I UTD WN

> wWN

n

N =

e

Data
String

(Use TOK chip)

<00,08,16,24>
<@1,09,17,25>
<02,106,18,26>
<@3,11,19,27>
<04,12,20,28>
<05,13,21,29>
<@5,14,22,30>
<067,15,23,31>

<@3:00>
<A7:84>
<11:08>
<15:12>
<19:16>
<23:20>
<27:24>
<31:28>

<B7:00>
<15:08>
<23:16>
<31:24>

(TU5S8)
(Console)

<IC7:1IC@>
<C7:Cp>

<¢0,04,08,12,
16,20,24,28,32>
<¢1,05,09,13,
17,21,25,29,33>
<¢2,06,10,14,
18,22,26,30,34>
<¢3,87,11,15,
19,23,27,31>



GATE ARRAY PART NUMBER/MODULE CROSS-REFERENCE (CONT)

Chip Chip DIGITAL Home Diagram Data
Number Mnemonic Part No. Module Number String
DC618 uDP 19-14692 UBI/SUB 1 <¢9,91,08,09,
16,17,24,25>
2 <¢2,03,190,11,
18,19,26,27>
3 <¢4,085,12,13,
20,21,28,29>
4 <p6,07,14,15,
22,23,30,31>
DC619 UCN 19-14693 UBI/SUB 1
DC620 TOK 19-14694 DPM 1
DC621 MsQ 19-14695 DPM 1
DC622 IRD 19-14696 DPM 1
DC623 CMK 19-14697 MIC 1
DC624 PRK 19-14698 MIC 1
DC625 ACV 19-14699 MIC 1
DC626 ADK 19-14700 MIC 1
DC627 CAK 19-14791 MIC 1
DC628 UTR 19-14792 MIC 1
DC629 PHB 19-14703 DPM 1
DC630 INT 19-14704 UBI 1
DC631 MEC 19-14785 CMC 1 <15:080>
2 <31:16>
DC632 MAP 19-14706 CcMC 1 (L@Oo11)
DC633 MDL 19-14707 CcMC 1 <@7:80>
2 <15:98>
3 <23:16>
4 <31:24>
DC636 FIO 19-14710 FPA 1 <35:32,03:008>
2 <39:36,07:04>
3 <43:40,11:08>
4 <47:44,15:12>
5 <51:48,19:16>
6 <55:52,23:20>
7 <59:56,27:24>
8 <63:60,31:28>
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GATE ARRAY PART NUMBER/MODULE CROSS-REFERENCE (CONT)

Chip Chip DIGITAL Home Diagram Data
Number Mnemonic Part No. Module Number String
DC637 FCS 19-14711 FPA 1 <P0,04,08...64>
2 <#1,085,39...65>
3 <02,06,10...66>
4 <@3,087,11...67>
DC638 FFA 19-14712 FPA 1 <@7:00>
2 <15:48>
3 <23:16>
4 <31:24>
5 <39:32>
6 <47:40>
7 <55:48>
8 <63:56>
DC639 FMR 19-14713 FPA 1 <59:56,51:48...>
2 <63:60,55:52...>
DC641 FEX 19-14715 FPA 1 <p4:90>
2 <@9:85>
DC642 FOA 19-14716 FPA 1
DC643 FCC 19-14717 FPA 1
DC645 MDP 19-14719 MBA 1 <17,16,01,080>
2 <19,18,03,02>
3 <21,20,05,04>
4 <23,22,07,06>
5 <25,24,09,08>
6 <27,26,11,10>
7 <29,28,13,12>
8 <31,30,15,14>
DC646 MSC 19-1472¢ MBA 1
DC647 MRC 19-14721 MBA 1
DC648 MDC 19-14722 MBA 1
DC649 MCI 19-14723 MBA 1
DC650 MAD 19-14724 CMC 1 (LO@16)
DC651 CML 19-14725 MIC 1 (DR758 usage)
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CCS MODULE WITH WCS (L0005)
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UET COMPONENT LAYOUT
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For circuit details refer to schematic D-CS-M9313-0-4.

NOTE
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TU58 INTERFACE COMPONENT AND JUMPER LAYOUT
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CHAPTER 4
CONFIGURATION AND CABLING .
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VAX-11/750 SYSTEM CONFIGURATIONS

DUAL RKO07 SYSTEM
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VAX-11/750 SYSTEM CONFIGURATIONS (CONT)

DUAL RKO07 SYSTEM WITH TS11
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VAX-11/750 SYSTEM CONFIGURATIONS (CONT)

RMC3/TS11 SYSTEM
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VAX-11/750 SYSTEM CONFIGURATIONS (CONT)

RM80/TS11 SYSTEM
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SYSTEM CABLING DIAGRAMS

TUS58

FRONT P.

SIGNAL CABLE

TU58

POWER

TU58
SIGNAL

AND FRONT PANEL CABLES

ANEL
SET A

—

| ‘
|
$|
TERMINAL 2
CABLE
< = |
TERMINAL
/O pORT  FILTERED CABLE
PANEL (7016927-00)
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SYSTEM CABLING DIAGRAMS (CONT)

MASSBUS CABLES
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SYSTEM CABLING DIAGRAMS (CONT)

UNIBUS CABLES
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SYSTEM CABLING DIAGRAMS (CONT)

DZ11 DISTRIBUTION PANEL
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DZ11 DISTRIBUTION TERMINALS

Terminal Signal
Number Name

1 REC +
2 REC -
3 XMIT -
4 XMIT +



VAX-11/750 POWER SYSTEM

SYSTEM INTERCONNECTION DIAGRAM
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VAX-11/750 POWER SYSTEM (CONT)

VAX-11/750 POWER SUPPLY, PART 1
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VAX-11/750 POWER SYSTEM (CONT)

VAX-11/750 POWER SUPPLY, PART 2

£5% MARGIN SWITCHES
H7104C H7104D
+2.5V POWER SUPPLY +5V POWER SUPPLY
ASSEMBLY ASSEMBLY

875 POWER CONTROLLER

i
ol

DIGITAL CONTROLLER

{PART NUMBER]

€ QO POWER 0K

QO OVER CURRENT

QOVER VOLTAGE

Q+5V FAIL

Q+25FAlL
QOREGFAIL.
Qover teme - — -
DEC POWER BUS '
2] o) C
NGRMAL DELAYVED .
FUSE e
@JZA REMOTE _
250v oFF
Qrower  ~TocaL
ca1

f
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VAX-11/750 POWER SYSTEM (CONT)

The ac power controller panel consists of eight indicators, one
circuit breaker, one REMOTE/LOCAL switch, one .12 A (1/8 A) fuse,
and two DIGITAL power bus connectors.

AC POWER CONTROLLER PANEL

Indicator Definition

DC OK The green DC OK indicator is on when the power
system is functioning correctly. It is off if
any fault indicator is on in the power supply
system.

OVERVOLTAGE The red OVERVOLTAGE indicator is on when there
is an overvoltage condition in the +2.5 V or
+5 V power supply. The affected power supply
is indicated by its fail indicator being on.

OVERCURRENT The red OVERCURRENT indicator is on when there
is an overcurrent condition in the +2.5 V or
+5 V power supply. The affected power supply
is indicated by its fail indicator being on.

+5 V FAIL The red +5 V FAIL indicator is on when there
is a malfunction in the +5 V power supply.

+2.5 VvV FAIL The red +2.5 V FAIL indicator is on when there
is a malfunction in the +2.5 V power supply.

REG FAIL The red REG FAIL indicator is on when there is
a regulator malfunction in the +/-5 v, +12 vV,
or +/-15 V power supply.

OVER TEMP The OVER TEMP indicator is on when there is an
overtemperature condition in the +5 V or +2.5 V
power supply. The indicator is not 1lit,
however, when the system is shut down by an
overtemperature condition inside the controller.

POWER The POWER indicator is on when the ac power

cable is plugged into a live ac power source.
It is on whether CBl is on or off.
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VAX-11/750 POWER SYSTEM (CONT)

REMOTE/LOCAL SWITCH
Position Definition
REMOTE This is the normal operating position. Un-

OFF

LOCAL

CIRCUIT
BREAKER (CB1)

DEC POWER BUS

switched ac power is applied to the power bus.
Switched ac power is controlled by the key
operated switch on the CPU front panel.

No switched ac power can be applied to the
system.

Switched ac power is applied to the system
regardless of the position of the CPU power
keyswitch.

CB1 is the main circuit breaker to the power
supply system. When in the ON position,
unswitched ac power is applied to the power bus
and switched ac power is determined by the
position-of the REMOTE/LOCAL switch. When in
the OFF position, ac power cannot be applied to
the power bus.

There are two DIGITAL power bus connectors:
normal and delayed. These connectors provide a
POWER UP REQUEST signal that can be inter-
connected between the H875 power system and
remote power systems.

There is a half-second delay on delayed power busS
connector output J9.
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VAX-11/750 POWER SYSTEM (CONT)

H7104 POWER SYSTEM BLOCK DIAGRAM
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VAX-11/750 POWER SYSTEM (CONT)

AC POWER DISTRIBUTION
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VAX-11/750 POWER SYSTEM (CONT)

DC POWER DISTRIBUTION
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VAX-11/750 POWER SYSTEM (CONT)

POWER SYSTEM SENSING

AC LOW
OPTIONAL DC LOW
REMOTE -
SENSE OVER TEMPERATURE SENSE
‘ STATUS ? STATUS [7 ]
A.C. POWER CONTROL +2.5V POWER SENSE +5V POWER
CONTROLLER SUPPLY SUPPLY
ASSEMBLY ASSEMBLY
|BATTERY BACKUP ENABLE ' '
OVERTEMPERATURE
SHUTDOWN
BLOWER BATTERY TOY Toy
MOTOR BACKUP CLOCK BgﬁS’
AIR FLOW UNIT BATTERY BV
Alp ] SENSOR (OPTIONAL) CHARGER
FLOW ——
SENSE
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VAX-11/750 POWER SYSTEM (CONT)

+2.5 V POWER SUPPLY BLOCK DIAGRAM

AC LOW DC LOW

 OVERTEMPERATURE SENSE 25V CONTROL +12VA BIAS VOLTAGE
VOLTAGE/CURRENT STATUS BOARD —12VABIAS \:jOLTAGE
REGULATOR STATUS 2.5V MOTHER +5VABIAS VOLTAGE
‘ BOARD
AC IN FROM CONTROLLER OPTIONS
H12vB +5VB STATUS SENSE
+5V SUPPL
: - REGULATOR | REGULATOR FROM +5V Y
27V 70 40V BOARD BOARD
FROM BATTERY \
BACKUP BOX
+12VB  +6VB -5VB 425V
10A 10A 12 B85A

TK-4716
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VAX-11/750 POWER SYSTEM (CONT)

+5 V POWER SUPPLY BLOCK DIAGRAM

+5VA BIAS VOLTAGE

—12VA BIAS VOLTAGE
+12VA BIAS VOLTAGE

VOLTAGE/CURRENT STATUS

REGULATOR STATUS +5V CONTROL BOARD

_ OVERTEMPERATURE SENSE +5V MOTHER BOARD

OPTION

AC IN FROM CONTROLLER +16 VOLT
REGULATOR

BOARD

+15V -1V 45V
2A 3.5V 135A

TK-4715
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VAX-11/750 POWER SYSTEM (CONT)

APPLYING SYSTEM POWER
s

Use the
system.

1.

2.

5.
6.

s &
following procedure to correctly apply power to the

Ensure that the CPU's main circuit breaker (CBl) on the ac
power controller is off (down).

Verify that the two 5 percent margin switches on the power
supply are in the center position (up).

Place the REMOTE/LOCAL switch on the ac power controller
panel in the REMOTE position. The CPU power key lock
switch on the front panel should be in the off position.

Connect the CPU cabinet ac power cable to the external ac
power source. The power phase indicator on the ac power
controller should now be on.

Move the CBl circuit breaker to the on position (up).

Power can now be applied to the CPU by the key lock switch
on the CPU front panel.

CPU CABINET POWER REQUIREMENTS

Single Phase Nominal Mininum Max imum

Vac (RMS) 120 90 128

Phase to neutral 120 90 128

Phase to ground* 120 90 128

Neutral to ground N/A N/A N/A

Hertz 60 47 63

Hertz 50 47 63

Current (amperes) 25.0 A at 94 Vac

Vac (RMS) 249 180 256

Phase to neutral 249 189 256

Phase to ground N/A N/A N/A

Neutral to ground N/A N/A N/A

Hertz 60 47 63

Hertz 5@ 47 63

Current (amperes) 12.5 A at 186 Vac
CAUTION

Expansion cabinets with separate power cables
must be powered from the same ac line phase
as the CPU or damage may result to the
equipment. Also, systems that are
interconnected by cables and share the same
logic and/or chassis grounding must share the
same phase.
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VAX-11/750 POWER SYSTEM (CONT)

STANDARD POWER PLUGS AND RECEPTACLES

w w
120v
30A HUBBEL
1-PHASE #2611 s #2610 G
NEMA # L5-30P L5-30R
DEC # 1211193 12-11194
240V
16A
1-PHASE
NEMA # 6-15P 6-15R
DEC # 90-08853 12-11204
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CHAPTER 5
BOOTSTRAPPING AND OPERATION







VAX-11/750 FRONT PANEL
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VAX-11/750 FRONT PANEL (CONT)

CONSOLE PANEL INDICATORS

Indicator

POWER

RUN

ERROR

RESET Switch

REMOTE D

RD FAULT

RD TEST

RD CARRIER

Tape Motion

Description

Indicates that the console subsystem is supplied
with correct voltage. The VAX-11/75f processor
can lose partial power and still light the LED
and allow diagnostic testing.

The CPU is in program mode, running a main memory
program.

Glows dimly to indicate a control store (CCS or
WCS) parity error. Fully on indicates a double
control store parity error and CPU clock stopped.
Pressing the RESET switch causes the system to
perform the action selected by the POWER ON
ACTION switch (initializes the processor).

Power key switch is in the REMOTE or REMOTE
SECURE position.

RDM logic failure. Lights for about ten seconds
during console power-up as part of logic
self-test.

DDC host computer is performing RD tests.
Carrier signal detected from DDC.

Steady on during a search or rewind. Blinking
indicates a read or write is in progress.
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VAX-11/750 FRONT PANEL (CONT)

CONSOLE SWITCH FUNCTIONS

Position Description
Power Key Switch

OFF Switched ac power is removed from the system.
Unswitched ac power is still applied.

LOCAL Normal on position. All‘power'is applied and the
operator c¢ontrols the system from the console.

Console mode - The operator performs console
commands.

Program mode - The operator communicates with the
system program. CTRL/P and CTRL/D are not passed
to the system program but are recognized by the
console subsystem.

LOCAL SECURE Normal operation as for LOCAL except as follows:

Console mode = The local terminal and the RESET
switch are disabled.

Program mode - CTRL/P and CTRL/D are ignored by
the console subsystem and are passed to the
system program.

REMOTE System responds only to the remote terminal and
to a remote CTRL/P or CTRL/D to change processor
states.

REMOTE SECURE System responds only to the remote terminal and
remote CTRL/P or CTRL/D are passed to the system
program. The remote operator can enable the
system TALK state to communicate with the local
operator.
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VAX-11/750 FRONT PANEL (CONT)

CONSOLE SWITCH FUNCTIONS (CONT)

Position
Power-On Action

BOOT

RESTART/BOOT

HALT

RESTART/HALT

Description
Switch

The console subsystem performs a power-up boot-
strap of the system on a power-up, a fatal error,
or when the RESET switch is pressed. The boot is
performed from the device selected by the BOOT
DEVICE switch.

On a power-fail restart, the. . CPU microcode
initialize sequence checks for a valid restart
parameter block (RPB). If the RPB is valid, the
program returns to its previous operating state.
If not, the system performs a bootstrap sequence
from the device selected by the BOOT DEVICE
switch.

The processor halts and no restart is attempted.

A restart is attempted as for RESTART. If
unsuccessful, however, the processor halts.

Boot Device Switch (Typical Devices)

Device A
Device B
Device C

Device D

TU58 Boot ROM
System Disk Boot ROM (DB - MASSBUS, DM - UNIBUS)

Alternate Disk Boot ROM

Spare

(\?)Eﬂu Lowi s Gwip O

=
i

oo

o ™
{

L
N
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CONSOLE BOOTSTRAP FLOW
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CONSOLE SUBSYSTEM ACTION ON A BOOT
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BOOTSTRAP SEQUENCE

The following steps are required to obtain a running system on a
VAX-11/75@¢ processor:

1.

2.

The operator powers up the VAX-11/758 system.

The VAX-11/750 microcode detects power on and follows the
power-on strategy selected by the POWER-ON ACTION switch
located on the processor control panel.

a. 1If the microcode cannot perform a restart, it will perform
a bootstrap from the default or execute a halt.

b. If the machine halts, the microcode program gains control.
This program:

(1) 1Issues the console prompt (>>>) at the console
terminal

(2) Accepts interactive commands to bootstrap the system
by means of the default bootstrap device or a
user-specified bootstrap device

The microcode program looks up and executes the Dbootstrap
device read-only memory (ROM). This ROM is 256 bytes and
contains a main routine (at the entry) and a subroutine. The
main routine reads block @ from the bootstrap device and jumps
to the boot block entry. The main routine and the boot block
routine use the ROM subroutine to read arbitrary blocks from
the bootstrap device into memory.

The boot block contains the logical block address, size, and
entry offset of the program to be executed in the bootstrap
process. This program can be either (1) standalone BOOT58,
when the bootstrap device is the TUS58 console drive, or (2)
VMB.EXE, when the bootstrap device is the system disk.

a. If the bootstrap operation is performed from the console
TU58 tape cassette using standalone BOOT58, the user types
BOOT58 commands to set up register input values and to
load and start VMB.EXE.

b. 1If the bootstrap operation is performed directly from the
system disk using VMB.EXE, the microcode program derives
the register input values.
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BOOTSTRAP SEQUENCE (CONT)

VMB.EXE is the primary bootstrap program. It contains CPU
independent code and CPU dependent routines. It also contains
a set of primitive non-interrupt-driven drivers for all
possible system devices and a primitive file system for
locating and reading Files-11 Structure Level 1 and Structure
Level 2 files. VMB.EXE performs the following steps:

a. Saves the register values and some values calculated from
the register values in the restart parameter block (RPB).

b. Reads the system identification register to determine .the
processor type and to select the table of appropriate
processor dependent data and subroutines.

c. Determines the amount and pattern of memory. A page frame
number (PFN) bitmap is constructed. Unless inhibited by a
boot flag, memory is tested for gross, uncorrectable
parity errors. VMB.EXE constructs, in the RPB, a table
indexed by nexus number of all memory controller and I/O
adapter types.

d. Based on register values, one of the following occurs:

(1) A boot block at the designated logical block number
(LBN) will be read into memory arid given control.

(2) A file named [SYSEXE]SYSBOOT.EXE will be read into
memory and given control.

(3) A file named [SYSMAINT]DIAGBOOT.EXE will be read into
memory and given control.

(4) A file specified by the user in response to a prompt
will be read into memory and given control.

SYSBOOT is the standard secondary bootstrap program. It
performs initialization suitable for the unmapped environment.
SYSBOOT performs the following steps:

a. Reads current parameter settings from SYS.EXE.

b. Looks up the bootstrap device driver file and stores
information about it.

c. If register values so indicate, prompts the user to modify
current system parameter settings. The user can change
the start-up command procedure name and modify system
parameters using SET or a previously created parameter
file. New parameters become the "current" parameters on
the next bootstrap operation.

d. Sets up SPT, SYSPHD, SCB, and PFN data structures.

e. Reads the resident executive into high physical memory.

f. Locates and transfers to INIT code.
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BOOTSTRAP SEQUENCE (CONT)

7. The system initialization process consists of four stages:
INIT, SYSINIT, STARTUP.COM, and SYSTARTUP.COM.

a. INIT is part of SYS.EXE. It performs the following:

(1)
(2)
(3)

(4)
(5)

(6)

(7)

(8)
(9)

Enables mapping and sets the -PC to system space
Prints the system announcement message

If requested by means of the boot flag, stops at the
XDELTA breakpoint

Initializes the system for paging

Deallocates available physical pages (PFN bitmap set
up by VMB) to the free page list

Initializes the system page table for paged and
nonpaged pools

Initializes I/0 adapters using the 1list of present
adapters generated by VMB.EXE. Initialization
consists of mapping adapter register space (only the
number of pages actually used are mapped) and calling
adapter specific routines.to allocate and set up data
structures and to initialize the adapter hardware. 1In
addition, for UNIBUS adapters, the 8K byte I/O page of
the UNIBUS is mapped.

Data structures allocated are:
MASSBUS - adapter control block

channel request block

interrupt descriptor block
UNIBUS - adapter control block
Performs add1t10nal process. initialization tasks
Transfers the primitive VMB.EXE system device driver
into nonpaged pool and saves the driver entry and boot

device control/status register as virtual (rather than
physical) addresses in the RPB
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BOOTSTRAP SEQUENCE (CONT)

(19) Loads the CPU dependent code image into nonpaged pool
and links it into the system

(11) Loads the terminal handler into nonpaged pool and
connects the interrupt vectors. Loads the driver
image for the system device into nonpaged pool,
connects its intérrupt vector, and derives the name of
the system disk. The rule for the system disk device
name is as follows:

device name Examine the primitive driver,
where the device name is stored.

controller The controller designator is
"A," "B," or "C" for the first,
second, or third occurrénce of
this kind of adapter. For
example, if the adapter of the
system device is the second
MASSBUS, the controller is B.
(Note that for a generally con-
figured system, it is possible
to use the AUTOCONFIGURE commahd
procedure to derive the cont-
roller name incompatibly with
INIT. Therefore, some care is
required when configuring mul-=
tiple controllers of possible
system disks dcross multiple
buses.)

unit Passed from VMB.EXE input,
register R3.

(12) Adds the prologues of the resident drivers (for
example, MB, NL) to the prologue list

(13) Performs initialization of resident drivets

(14) Moves completisn code of INIT intd the pool and
executes it. The completion code dedlloc¢ates space
occupied by INIT (and optionally XDELTA) to the free
page list. The completion code then jumps to the
scheduler, which ultimately results in SYSINIT being
swapped in and started.
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BOOTSTRAP SEQUENCE (CONT)

b. SYSINIT performs the following:

(1)
(2)
(3)
(4)
(5)

(6)
(7)
(8)

If necessary or requested, prompts for the time of day
Writes back system parameters to SYS.EXE

Creates some logical names

Sets up swapping and paging files

Installs the VAX-11 RMS image and system message file
as pageable system sections

Mounts the system disk (ACP process created)
Creates the job controler, OPCOM, and ERRFMT

Creates the STARTUP process

c. STARTUP reads input from the start-up command procedure,
which causes it to:

(1)
(2)
(3)
(4)
(5)

Create lpgical names

Run SYS$SYSTEM:SYSGEN to configure to I/O system
Install known images

Invoke [SYSMGR]SYSTARTUP.COM

Log out

d. SYSTARTUP.COM is an empty command procedure distributed by
DIGITAL. The system manager can edit SYSTARTUP.COM to
perform site-specific start-up functions.

SYSGEN is run by STARTUP or at any other time. SYSGEN:

a. Provides for dynamic loading of and connecting to drivers.

(The

operator, null, and mailbox drivers are permanently

part of the executive image.)

b. Provides for the creation of new parameter files that have
an encoded format)

c. Creates paging, swapping, and system dump files
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BOOTSTRAP SEQUENCE (CONT)

INPUT ARGUMENTS

The
the
R1

R2

R3

R5

sp

general registers receive the following input arguments from
console subsystem.

system bus address of .a -MASSBUS adapter (MBAg@ unless
otherwise specified in the BOOT command) .

physical address of the UNIBUS I/0 page associated with a
UNIBUS adapter (UBI@ unless otherwise specified in the BOOT
command) . -

device unit number (@ unless otherwise specified 1in the
BOOT command) .

software boot control flags (@ unless otherwise specified
in the BOOT command).

<base address + "X280>-of the 64K bytes of good memory.
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BOOTSTRAP SEQUENCE (CONT)

SOFTWARE BOOT CONTROL FLAGS

Hex
Flag Value
"] /1
1 /2
2 /4
3 /8
4 /10
5 /20
6 /40
7 /80
8 /100
9 /200

Function

Conversational boot. Returns the prompt
SYSBOOT> to allow alteration of VMS parameter.

Debug. This flag is passed through to VMS
and causes the code for the executive debugger
to be included in the running system.

Initial breakpoint. If this flag is set, and
the executive debugger code is included (flag
bit 1), a breakpoint will occur immediately
after executive mode enables mapping.

Not used on the VAX-11/758.

Diagnostic boot. This flag causes a boot by
file name for the diagnostic supervisor.

Bootstrap breakpoint. This flag causes the
bootstrap to stop at a breakpoint after
performing necessary initialization.

Image header. If this flag is set, the transfer
address from the image header of the boot file
will be used. Otherwise, control will transfer
to the first byte of the boot file.

Memory test inhibit. This flag inhibits the
testing of memory during bootstrapping.

File name. Causes the bootstrap to solicit the
name of the boot file.

Halt before transfer. Causes a halt instruction

to be executed before transfer to the secondary
boot file. This option is useful for debugging.
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BOOTSTRAP SEQUENCE (CONT)

VMB PRIMARY BOOT FAILURES

BOOT is the program name for VMB.EXE.
The 'F' indicates a fatal error and the type of error is reported.

$BOOT-F-Unknown processor

$BOOT~-F-Unexpected exception

$BOOT-F-Unexpected machine
check

$BOOT~F-Nonexistent drive

$BOOT-F-Unable to locate
boot file

$BOOT-F-Bootfile not
contiguous

$BOOT-F-I/0 error reading
boot file

Indicates that the CPU is not
a VAX-11/756 or VAX-11/780.
Check SID register; if wrong,
CCS module is bad.

Indicates that one of the
following exceptions occurred:

1. Access violation
2. Breakpoint op code
3. Reserved operand
4. T-bit trap

5. Page fault (TNV)

Indicates that a machine check
occurred. Check all apapters
using console EXAMINE and
DEPOSIT commands. Probably a
timeout.

Self-explanatory. Check boot
command and ensure system disk
is drive being booted.

VMB cannot find [SYSEXE]SYSBOOT.EXE
or if bit 4 in RS5 is set, VMB
cannot find [SYSMAINT]DIAGBOOT.EXE.

Indicates that [SYSEXE]SYSBOOT.EXE
or [SYSMAINT]DIAGBOOT.EXE is not
contiguous on system disk. Recopy
or rebuild.

Indicates a problem reading boot

file from disk by $QI0 service (VMS
system service).
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CONSOLE COMMANDS

Command Description
CTRL/P Enter console mode, issues >>> prompt.
CTRL/D Enter RDM console mode, issues RDM> prompt.
>>>E Examine command
>>>D Deposit command

Format:

E [QUALIFIER]<SP>[ADDRESS]<CR>

D [QUALIFIER]<SP>[ADDRESS]<SP>[DATA] <CR>

Qualifiers: /B Set size to byte

/W Set size to word
/L Set size to longword

/P physical address space
/V  Vvirtual address space

/1 IPR
/G  GPR
Address: nnnn Hex number of physical or virtual
address

>>>H

>>>1

>>>T

>>>S nnnn

>>>5<CR>

>>>C

>>>N

>>>B

<Sp>* Last address
<SP>+ Next address (deposit only)
<SP>P PSL

Processor initialize command; invalidates TB and
cache. Issues processor INIT and UNIBUS INIT.

Test command; runs microverify routine.

Start command; performs initialize functions, stores
specified hex address in PC, and starts program there.

Start command; performs initialize functions and
starts program at current contents of the PC.

Continue command; starts program at current contents
of the PC without initialize functions.

single-steps the program after the PC is loaded.

Boot command; boots from device selected by front
panel device switch.
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CONSOLE COMMANDS (CONT)

Command Description

>>>X

Format:

B [QUALIFIER]<SP>[DDCU]<CR>

Qualifiers: /X Inhibit running of microverify.
/hex number Stores boot control flags in R5.
DD Device
(o] Adapter code
u Unit number

Examples:

>>>B DDCU Boot device specified by DDCU.

>>>B/X DDCU Boot device specified by DDCU and inhibit
microverify.

>>>B/n DDCU Pass four-digit hex number to R5 and boot
device specified by DDCU.

>>>D/G/L F 1000 Stores 1¢06 in PC.

>>>D/P 1000 B@1234EF Stores longword of code in 1600.
>>>E/I 25 Examines cache disable register.
>>>I Performs processor jinitialize.
>>>B/18/X DMAg Boots diagnostic supervisor from

DMAP, without microverify.
Binary load/unload command; reserved for use by
manufacturing for automated test device (APT) that
communicates with the console to transfer data
between itself and memory.
Binary Load: -

>>>X<SP> [ADDRESS] <SP><@' COUNT><CR><CHKSUM1> [DATA] <CHKSUM2>

Address Starting address of the load

Count Number of bytes to be transferred (unsigned
3p-bit hex number, bit <31> is a zero)

CHKSUM1 Two's complement checksum of the command
string

Data Bytes of binary data

CHKSUM2 Two's complement checksum of the data

Binary Unload:

>>>X<SP>[ADDRESS] <SP><1'COUNT><CR><CHKSUM>

Address Starting address of the unload

Count Number of bytes to be transferred (unsigned
30-bit hex number, bit <31> is a one)

CHKSUM Two's complement checksum of the command
string
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CONSOLE COMMANDS (CONT).

CONSOLE COMMAND ERROR CODES

Code Description

220 Memory examine or deposit failed: access violation
(ACV) , translation not valid (TNV), machine check,
bus error, TB parity error, CCS/WCS parity error.

211 Error in accessing IPR or PSL

2?30 Checksum error on APT load or unload

2?33 Attempt to boot from unrecognized device
(DM, DL, DD, or DB)

2?34 Controller not A, B, C, or D in BOOT command

CONSOLE HALT CODES

Code Description

g1 Test console command executed

g2 CTRL/P halt or single macroinstruction mode (>>>N)

g4 Interrupt stack not valid

95 Double bus write error halt

g6 Processor halt instruction executed (>>>H)

287 Vector <1:8> = 3, halt at vector

28 Vector <1:8> = 2, WCS disabled or not present

2A Change mode instruction executed on interrupt stack

2B Change mode instruction executed, vector <1:8> not = @

BOOT, POWER-UP, AND INITIALIZATION HALT CODES

Code Description

26 Halt instruction on console boot command,

boot ROM, or VMB.EXE failed . .
11 power-up, cannot find RPB, FPS1 at RESTART/HALT . PR
12 power-up, warm start flag false FPS1 at RESTART/HALT . S
13 Power-up, cannot find good 64KB of memory . —— £/5 A ;
14 Power-up and boot, bad or nonexistent boot ROM
15 power-up, cold start flag set during boot subroutine
16* power-up halt FPS1 at HALT position . =~ “
FF Microverify test failure

*Normal halt.
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CONSOLE COMMANDS (CONT)

MICROVERIFY ERROR CODES

Code PC+2

'@'
000
201

231
832

f51
852
854
857
858
@5B
@5D
g5E

061
962
264
067
268

g91
992
294
897
7298

gAl
OA2
PA4
BA7
A8

0oC1
0C2
0c4
0oc7
0ocs8
OCE

Test Name/Error Message

BBUS,

WBUS test

Bad bit in DREG
Bad bit in RBUS

MBUS test
Bad bit in QREG
Bad bit in MBUS

or SUPROT
or WBUS

Scratch pad bit test
clearing RTEMP
filling RTEMP with ones

Error
Error
Error
Error
Error
Error
Error
Error

MTEMP
Error
Error
Error
Error
Error

RTEMP
Error
Error
Error
Error
Error

clearing G

PR

filling GPR with ones

clearing I

PR

filling IPR with ones
clearing MTEMP
filling MTEMP with ones

explicit a
addressing
addressing
addressing
addressing
addressing

explicit a
addressing
addressing
addressing
addressing
addressing

ddress test
MTEMP@
MTEMP1
MTEMP2
MTEMP4
MTEMP8

ddress test
RTEMP@
RTEMP1
RTEMP2
RTEMP4
RTEMPS8

IPR explicit address test

Error
Error
Error
Error
Error

addressing
addressing
addressing
addressing
addressing

IRPO
IPR1
IPR2
IPR4
IPR8

GPR explicit address test

Error
Error
Error
Error
Error
Error

addressing
addressing
addressing
addressing
addressing
addressing

RO
Rl
R2
R4
R8
dual port
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MICROVERIFY ERROR CODES (CONT)

Code PC+2 Test Name/Error Message

'o’ XB/IR/0OSR bit test
OF1 Error in XB<31:0>
OF2 Error in XB<63:32>
OF4 Error in IR
OF7 Error in OSR
'Q’ Source XB PC increment test
111 Error sourcing one byte from XB
112 Error sourcing 2 bytes from XB or
Incrementing PC by 1
114 Error sourcing an unaligned longword
or incrementing PC by 2
117 Error incrementing PC by 4
'R' RNUM/DSIZE test
121 Error reading DSIZE ROM operand 1
122 Error loading/reading RNUM
124 Error reading DSIZE ROM operand 2
127 Error loading/reading RNUM
128 Error reading DSIZE ROM operand 3
12B Error loading/reading RNUM
12D Error reading DSIZE ROM operand 4
12E Error loading/reading RNUM
7! RNUM/DSIZE test continued
141 Error reading DSIZE ROM operand 5
142 Error loading/reading RNUM
144 Error reading DSIZE ROM operand 6
‘X! Cache parity error test
181 Failed to get cache parity error
182 Bad machine check error summary register
184 Bad cache error register
Y TB parity error test
1B1 Failed to get group @ TB parity error
1B2 Bad TB group parity error register
1B4 Bad machine check error summary register
1B7 Failed to get group 1 TB parity error
1B8 Bad TB group parity error register
1BB Bad machine check error summary register
'] Control store parity error test
1Dl Failed to get control store parity error
1B2 Error in control store parity error
L Cache test
1E1 Error filling cache with ones.
Location not initially = @
1E2 Error filling cache with ones.

Unable to write ones
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BOOT58 COMMANDS

The following is a description of the commands that can be entered
to the standalone BOOT58 program. They are listed in alphabetical
order.

BOOT

B[device-name]

Bootstraps the system from the specified device. If you omit
the device name, the system is bootstrapped using the default
bootstrap command procedure (DEFB0O.CMD). Note that you
cannot enter the name of a command procedure to the BOOT
command and you cannot specify this command within a command
procedure.

DEPOSIT

D[loc-qual,size-qual] location value

Deposits a value in the specified location. The 1location is
interpreted according to the location and size qualifiers.
The location qualifier can be expressed as follows:

/G general register
/I internal process register
/P physical memory

The size qualifier can be expressed as follows:

/B byte
/W word
/L longword

If you do not specify the location and size qualifiers, the
default values established by a previous command are used.

Cee ‘Pﬁgfr[f? {5

i

f )

Sec. é'}Zs%} Z2
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BOOT58 COMMANDS (CONT)

EXAMINE

E[loc-qual,size-qual] location
Displays the contents of the specified location. The location
is interpreted according to the location and size qualifiers.
The location qualifier can be expressed as follows:

/G general register

/1 internal process register

/P physical memory
The size qualifier can be expressed as follows:

/B byte

/W word

/L longword

If you do not specify the location and size qualifiers, the
default values established by a previous command are used.

HELP

Displays the BOOT58 help file at the console terminal. You
cannot specify this command within a command procedure.

LOAD

LO file-spec [/START:address]

Loads a file from the bootstrap device into memory, starting
at the address specified with the /START qualifier. If you
omit the /START qualifier, the - file |is loaded 1into memory
beginning at the first free address.

START

S value

Transfers control to the value specified. You generally use
this command with the LOAD command.

@file-spec

Executes the name of the command procedure specified. You
cannot specify a command procedure file-spec of more than six
characters, nor can you specify nested command procedures.
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CHAPTER 6
RDM AND MICRODIAGNOSTICS







RDM INSTALLATION

RDM HARDWARE

The following hardware is supplied with the indicated RDM options.
option Hardware (One Each) Usage
KC758-CA RDM module - L@@0#6 u.s.
Freestanding modem
Diagnostic kit
Filtered interface cable (70-16921)
Modem interface cable (BC@5D-25)
KC75@ Options User Guide (EK-KC750-UG)
KC750-DA RDM module - L@@@6 Foreign
Diagnostic kit
Filter interface cable (78-16921)
KC750 Options User Guide (EK-KC75@-UG)
(Modem and cable supplied by customer)
PREINSTALLATION
The following items must take place before installation of the
RDM.
1. The customer's system configuration must be evaluated and
a system configuration worksheet supplied to the DIGITAL
Diagnostic Center (DDC).
2. The customer (U.S. only) must furnish the telephone

company with the following information on the modem to be
used.

a. Model number

b. 'Manufacturer's number

c. Ringer equivalence number*

d. FCC registration number*

e. Voice jack direct-connect type receptacle

f£. Telephone number of line/RJ11C if already installed

*To be supplied by the DIGITAL district office.
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RDM INSTALLATION (CONT)

INSTALLATION PROCEDURE

The following is the procedure for installing the RDM module
and hardware.

1.

Perform an orderly shutdown of the operating systenm,
then power down the system by turning the console
power key switch to OFF.

The RDM module is supplied with the remote port baud
rate set to 398 baud by Jjumpers on the module.
Earlier modules had a switchpack in the location
currently occupied by the jumpers.

The baud rate is selected by jumpers W4, W5, W6, W7
(or by switch positions E190-1 through 4) as shown
below.

In Europe, remove jumper W-3 on the opposite end of
the module from the baud rate jumpers.

W4 or W5 or W6 or W7 or
Baud Rate E190-1 E190-2 E190-3 E190-4
309 On Oon of f On
400 off On off On
600 on off Off On
1,200 off off off On
2,400 on on on of £
3,600 off On Oon off
4,000 on off on of f
4,800 off off on off
7,200 on On Off Off
9,600 off on Off off
19,200 on Off Off Off

Install the L@@@6 module in slot 6 of the extended hex
backplane.

Refer to the RDM and modem cabling illustrations for
the next steps.

on the pin side of the CPU backplane, carefully move
the following cables from the left side of slot 6 (odd
numbered pins) to the right side of slot 6 (even
numbered pins), keeping the same vertical placement.
a. Front panel cable (row A)
b. TU58 cable (row B)
c. Console cable (row C)
CAUTION
Make sure there are two open pins between the

console cable and the console baud rate
plugs.
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RDM INSTALLATION (CONT)

5. plug the RDM filtered cable assembly (76-16921) into

the

bottom 22 pins of set C on the right side of slot 6.

Attach the assembly to the backplane so that pin 1
top and pin 22 is on the bottom (pin C@6-92) .

CAUTION
When installing this cable, be sure that it
is connected properly and that the two bottom
pins C@6-93 and C@6-94 are left unconnected.

6. Attach the filtered cable assembly to the I/0 port
using two 6-32 Kepnuts provided with the cover plate.

7. Attach the asset tag around the filtered cable using

on

panel

the

tie strap and tighten it to prevent movement of the tag.

8. plug the modem cable cinch plug into the RDM filtered

cable connector in the I/O0 port panel and secure.

9. Route the modem cable as necessary and connect it the
modem. The U.S. modem is a freestanding unit that
requires a 115 Vac power source.

CAUTION
Modem ac power must not come from the
VAX~11/750 internal power distribution
system. This violates UL regulations and
cabinet power integrity.
INSTALLATION VERI FICATION
Use the following procedure to verify RDM operation.

1. Mount diagnostic software and scratch media.

2. ©Power up the system by turning the boot device switch to
A, the power-on action switch to HALT, and the power key
switch to LOCAL.

3. oObserve the RDM power-up self-test. After power-up, the
fault indicator should turn on for about ten seconds.
Inspect the installation if the fault indicator does not
turn on or does not turn off, or if there is no console
printout or error message with the SYS, ROM, or RAM code.
If the installation is correct, remove the RDM. 1Install

another RDM or return the cables to their original

positions.
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RDM INSTALLATION (CONT)

If the power-up test is successful, the console terminal prints
the following.

% %
00000000 16
>>>

4. Perform the RDM installation tests described later in this
chapter yourself or ask the DDC by telephone to perform an
installation verification.

5. For remote testing by the DDC, turn the console power key
switch to REMOTE.

6. Check with the DDC from the console terminal or by
telephone for results of the verification.

RDM REMOVAL

Removing the RDM is the reverse of the installation procedure. If
removal is temporary, only installation steps 1 through 4 need to
be performed in reverse. The modem cables and connectors are left
in place.

CAUTION
Always power down the system before
installing or removing the RDM.

INSTALLATION OUTSIDE THE UNITED STATES

DIGITAL does not provide modems with RDM options outside the
United States. The standard practices and procedures of a given
country must be followed to obtain a modem there. Refer to the
KC758 Options Installation Guide (EK-KC75@0-IN) for specifications
on modems that work with the RDM.
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RDM INSTALLATION (CONT)

RDM CABLING

FRONT PANEL
SIGNAL CABLE

SET A

TUs8 7 J

POWER ~1 consoLE
[ SIGNALS

TUs8

SIGNAL - SETC

| ‘ RDM
: MODEM
| * FILTERED
//]/ CABLE

. (7016921)

|

TERMINAL
FILTERED CABLE
PORT
PANEL (7016927-00)

TK-9872
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RDM INSTALLATION (CONT)

FILTERED CABLE INSTALLATION

TERMINAL
FILTERED

CABLE
CONNECTOR

RDM FILTERED

CABLE CONNECTOR
TERMINAL

CABLE
CINCH PLUG

1/0 PORT
— PANEL

MODEM CABLE
CINCH PLUG

MA-5529
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RDM INSTALLATION (CONT)

MODEM CABLING

CUSTOMER

SUPPLIED —>
RJ11C RECEPTACLE

FOR THE KC750-CA )

OPTION

RJ11C JACK
/

BCO5D 256
CABLE ASSY.

*THIS CABLE PLUGS INTO THE
CUSTOMER SUPPLIED DATA SETS
FOR THE KC750-DA OPTION.

LINE CORD

MA-2791A
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RDM INSTALLATION (CONT)

RDM/MODEM SIGNALS

RDM 70-16921 Cable EIA (RS232-C) EIA EIA
Pin Conn. Pin Signal Name Abbr. Circuit
Co671 1 Protective Ground GND AA
Cp672 7 Signal Ground GND AB
Ccp678 2 Transmitted Data TXD BA
Ccp689 3 Received Data RXD BB
Cp690 4 Request to Send RTS CA
cp688 5 Clear to Send CTS CB
Co686 6 Data Set Ready DSR cc
Cp682 20 Data Terminal Ready DTR CD
Cps92 22 Ring Indicator RI CE
cp684 8 Carrier Detect CD CF
(Unused) Force Busy FB CN

SELECTED CPU BACKPLANE SIGNALS

Pin
Local Terminal

Cg624
Cp634
Cp632
Cp645
CP646
CP649
Cg650

TUS8

Bg686
B@688
Bp685

Bp687

Front Panel

Ap601

RDM Specific

Cp673
C@675
Cp674
Ccge8l

Signal Name

Ground

RDM terminal serial out to TUS58 serial in
RDM terminal serial in to TUS58 serial out
Console baud rate A L

Console baud rate B L

Console baud rate C L

Console baud rate D L

TU58 serial out (signals between TU58 and RDM)
TU58 serial in (signals between TU58 and RDM)
EIA TU serial out L (signals between RDM and
CPU)

EIA TU serial in L (signals between RDM and
CPU)

The front panel cable is plugged into set A
(top half) with cable pin 1 on top connecting
to Ag6gl.

RDM SA CLK L (drive)

SA ST/SP L (drive)

RDM RESET L (receive)

RDM MATCH PULSE (receive)
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R DM INSTALLATION TESTS

The following series of tests should be run in the order given.

W/ AX CPU TEST

To verify CPU operation after the RDM has been installed, mount
che TU58 tape that contains theé EVKAA diagnostic and type the
following.

D/I 25 1<RET>
B<RET>

cache is disabled and the tape motion indicator for the TUS58
should blink or stay on for about two minutes while EVKAA is
1 oaded. The diagnostic runs repeatedly until it is stopped by
CTRL/P. The following dialogue summarizes the procedure.

>>>D/1 25 1<RET>
>>>B<RET>
%%

EVKAA - 4.0 done!
EVKAA - 4.0 done!
CTRL/P

@@g@ nnnn @2

>>>

In this dialogue, n stands for some number. The EVKAA diagnostic
should run at least twice before being stopped. (CTRL/P may have
to be typed more than once to stop EVKAA.)

Next, use the VAX firmware to write and read test data with VAX
memory locations. Type the following to load memory.

>>>D/P/L @ B<RET>

>>>D + FFFFFFFF<RET>
>>>D + AAAAAAAACRET>
>>>D + 55555555<RET>
>>>D 2FFFC 12345678<RET>
>>>D + 87654321<RET>

Then, type the following to examine memory.

>>>E @<RET>

P 00000000 neooo0e0
>>>E<RET>

P 00000004 FFFFFFFF
>>>E<RET>

P 00000008 AAAAAAAA
>>>E<RET>

P 0000000C 55555555
>>>E 2FFFC<KRET>

P @A@2FFFC 12345678
>>>E<RET>

P 00030000 87654321

1f the examined data does not agree with the deposited data, the
test has failed.
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RDM INSTALLATION TESTS (CONT)

VAX MEMORY BUS TEST

This test verifies the ability of the RDM hardware to read and
write data with VAX memory. (The VAX CPU test should be run
before this test.)

To run the test, first enter the RDM console state as follows.

>>>CTRL/D
RDM>

Examine VAX memory.

RDM>E @<RET>

P 200000 00000000
RDM>E<RET>

P 000004 FFFFFFFF
RDM>E<KRET>

P 000008 AAAAAAAA
RDM>E<RET>

epso0C 55555555
RDM>E 2FFFC<KRET>
P B2FFFC 12345678
RDM>E<RET>
P 230000 87654321

Deposit to memory.
RDM>D @ FFFFFFFF<RET>
RDM>D + @<RET>
RDM>D 2FFFC 55AAS55AA<RET>
RDM>D + AA55AAS55<KRET>
Reexamine memory.

RDM>E @<RET>

P 000000 FFFFFFFF

RDM>E<RET>
000004 00000000

RDM>E 2FFFC<KRET>

4 @2FFFC 55AA55AA
RDM>E<RET>

P 230000 AA55AASS5
RDM>

If the data read from memory is not the same as data written into
memory, the test has failed.
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RDM INSTALLATION TESTS (CONT)

VAX CONTROL STORE PARITY CHECK

This test exercises the RDM's ability to know whether the VAX
clock is running, to stop the VAX clock, and to check VAX control
store parity. (The VAX memory bus test should be run before this
test.)

If the RDM is working properly, it refuses to check VAX control
store parity while the VAX clock is running. In order to see if
the RDM can detect the VAX clock, ask it to do a parity check
while the VAX clock is running.

RDM>PAR<KRET>
CLK RUNNING
RDM>

Check that the RDM can stop the VAX clock.

RDM>STO<RET>
CLK STOPPED CSAD @96n NEXT 096n

In this dialogue, n stands for some number.

Now test the RDM's ability to check the VAX control store ©parity.
(An error has been preset at microaddress 17FD.)

RDM>PAR O<RET>
PARITY ERROR CSAD 17FD
RDM>

If any other address appears in the dialogue, a parity error has
been detected in that address of the VAX control store.

MICROBREAK POINT AND TRACE

This test exercises the RDM logic that stops the VAX clock when
the CPU executes the microinstruction at a preset microaddress
called the microbreak point. The test also exercises the RDM's
ability to trace VAX control store addresses. A trace is a
listing of the CS addresses of the 1last 65 microinstructions
executed, in the order of their execution. (The VAX control store
parity check should be run before this test.)

First, initialize the CPU as follows.

RDM>RET<KRET>
%%

00000000 16

>>>CTRL/D
RDM>
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RDM INSTALLATION TESTS (CONT)

Set the microbreak point.

RDM>SE A2B<RET>
RDM>

This microbreak point happens to be the address of the CPU's
carriage return microinstruction. When the CPU does a carriage
return, the RDM should then stop the CPU clock.

Return to the VAX console state. The CPU does a carriage return
in the process.

RDM>RET/D<RET>
CLK STOPPED CSAD @A2B NEXT nnnn

Where n is some hexadecimal number and NEXT indicates the address
of the next instruction to be executed.

Next check that the RDM does a VAX control store trace.

RDM>TR<KRET>
CSAD PA2B NEXT nnnn
CSAD nnnn
CSAD nnnn

CSAD 9965
CSAD 79964
CSAD 7966
CSAD 9964
CSAD 7966

Sixty-five microaddresses should be displayed in all. In the
above dialogue, an ellipsis (...) shows that a continuation of
address printouts takes place. Also, n represents some
hexadecimal number and NEXT 1is the address of the next
microinstruction to be executed.

Note that the address of the last microinstruction executed (@A2B)
is the address of the carriage return microinstruction. The
addresses #964 and 0966 are the loop in which the CPU waits for a
carriage return.
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RDM INSTALLATION TESTS (CONT)

MICRODIAGNOSTIC RUN TEST

The most RDM hardware is tested when a microdiagnostic is run on
the VAX. Before beginning the test, make sure the system is in
the RDM console state. The microdiagnostic used here is the data
path module (DPM) microdiagnostic ECKAA. Mount the TUS58 tape with
this program in the VAX front panel. Use the following dialogue
to load the microdiagnostic into RDM memory and run it twice.

RDM>TE/C<RET>
MIC>DI PA:2<RET>

ECKAA-V@2.00 DPM-V@2.00

g1, @2, 03, 04, 05, 96, 067, @8, 09, O6A, 0B, ¢C, 0D,
¢gE, OF, 14, 11, 12, 13, 14, 15, 16, 17, 18, 19, 1A,
8, 1¢, 1b, 1lE, 1F, 20, 21, 22, 23,

END OF PASS 41

DPM-V@2.00

91, 92, 03, @04, 05, @06, 07, ¢8, 09, 6A, 0B, @#C, 0D,
¢gE, OF, 190, 11, 12, 13, 14, 15, 16, 17, 18, 19, 1A,
18, 1C, 1D, 1lE, 1F, 20, 21, 22, 23,

END OF PASS 02

MIC>RET<RET>
RDM>

Note that the MIC> prompt is displayed when the system is in the
microdiagnostic state.

If the printout is not the same as the one just given and the test
has been performed correctly, replace the RDM with a spare. 1If a
spare is not available, remove the existing RDM and return the
backplane cables to their original positions.
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RDM TROUBLESHOOTING FLOW

I
INSTA|
LLED MANUAL

SET FRONT
PANEL SWITCHES
TO LOCAL/HALT

CHECK FOR
PROPER
INSTALLATION

CONSOLE
ACTION:
“P, "D

PERFORM
FRONT PANEL
INITIALIZE

ANY

FAILURES

HELP )

GET

CHANGE TAPE
AND RUN NEW

TEST

PERFORM
CLR OR FRU

MOUNT
SELECTED
TUS8 TAPE

CONSOLE
ACTION:
TE
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RDM COMMANDS (CONT)

RDM CONTROL KEY FUNCTIONS

Key

CTRL/D
CTRL/P
CTRL/U
CTRL/0O
CTRL/R
CTRL/C
CTRL/S
CTRL/Q

Function

Enter RDM console command mode

Enter CPU console command mode

Abort current command line

Inhibit printouts during diagnostic test

Retype current command line

Cancel current function (halts REP or R command)
Disable CPU output to active terminal

Enable CPU output to active terminal

RDM CONSOLE COMMANDS

Command

RDM>E

RDM>D

RDM>INI

RDM>RET

RDM>RET/D

Function
Examine - uses the following command switches:

E/B <ADDRESS> Data size is byte

E/W <ADDRESS> Data size is word

E/L <ADDRESS> Data size is longword

E/C <ADDRESS> Examines RDM status registers
and RAM addresses in the range
of 8004 to 8FF8

E/N or E + Examines next address
E - Examines previous address
E * Uses data last examined or

deposited as the address
Deposit - uses the following command switches:
D/B <ADDRESS> <DATA> Data size is byte

D/W <ADDRESS> <DATA> Data size is word
D/L <ADDRESS> <DATA> Data size is longword

D/N or D + <DATA> Deposits data in next address

D - <DATA> Deposits data in previous
address

D * <DATA> Uses data last examined or

deposited as the address

Initialize - simlates a power-fail sequence to
recover CPU from a hung condition. Asserts ACLO
and DCLO signals. (May be used with R command to
troubleshoot power-fail recovery problems.)

Return - switches system from RDM
console/command mode to CPU program mode.
Stop-on-micromatch, if set, is disabled.

Return/D - switches system from RDM command
mode to RDM control mode. System is at prompt
level of the program but, unlike CPU program
mode, CTRL/D returns the system to RDM console
mode whether the CPU is running or not.
Stop-on-micromatch, if set, remains enabled.
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RDM CONSOLE COMMANDS (CONT)

Command

RDM>TA

RDM>SH

RDM>SH/V

RDM>REP

RDM>R <COMMAND>

RDM>PAR <ADDRESS>

RDM>STO

RDM>STE

RDM>STE/T

RDM>CON

RDM>TR

RDM>UA <ADDRESS>

Function

Talk - enables talk mode between local and
remote terminal during an RD session.

Show - displays 8885 CPU operating states.

Show version - displays current revision level
of the firmware running in the RDM.

Repeat - continually repeats last command given
until CTRL/C is typed. (CTRL/O stops output to
terminal.)

Repeat next - continually repeats specified
command until CTRL/C is typed. (CTRL/O stops
output to the terminal.)

Parity scan - runs CCS parity check from the
specified starting address. Stops at preset
error address 17FD if no error is found. CPU
clock must be stopped to use this command. WCS
may be checked by specifying addresses 20400
through 24089 (WCS must be loaded after
power-up) .

Stop - stops CPU clock.

Step - steps through one microinstruction on an
M clock tick. Displays address of micro-
instruction currently latched in CPU and address
of the next microinstruction.

Step tick - advances microinstruction by one B
clock tick. Displays current address latched
in CPU and data to be latched on the next M
clock tick.

Continue - restarts the CPU clock.

Trace - displays in reverse order the control
store addresses stored in the RDM diagnostic
control store (DCS). CTRL/C or CTRL/D halts
display of the 65 stored addresses. CPU clock
must be stopped to use this command.

Microaddress - halts the CPU and latches
selected microaddress in CCS latches. CPU
then restarts and checks parity on the address
data. (May be used with R command for scope
loop.) Stop-on-micromatch function, if set,
is disabled.
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RDM CONSOLE COMMANDS (CONT)

Command

RDM>UA/C <ADDRESS>

RDM>SE <ADDRESS>

RDM>CL

RDM>LIN

RDM>PER

Function

Microaddress/C - temporarily places selected
microaddress on CSS address lines until next M
clock tick. Used to isolate failures in the
CCS latching mechanism. CPU program flow is
not changed. Stop-on-micromatch function, if
set, is disabled.

Set - enables stop-on-micromatch function.
CPU clock is stopped when the CCS address bus
equals the selected address. TR command is
then used to trace path taken by the CPU to
reach that point in the CCS.

Clear - disables stop-on-micromatch function.

Link - used to create executable control file
in the RDM RAM with the LNK> prompt. CTRL/C
exits file or PER command causes it to execute
until CTRL/C is given. Link list is destroyed
if system is powered down or if the RET, RET/D,
or any TE command is given.

Perform - causes link list to be continuously
executed until CTRL/C is given.

RDM>LO <FILENAME><SP> [ADDRESS]

RDM>TE

RDM>TE/C

RDM>TE <FILENAME>

Load - reads the specified file from TUS8 to
main memory, starting the load at the
specified address. May be used to load files
if CPU does not have the functionality to do
so, or if the file is not properly hooked to
an RT11 boot block. RDM needs only the CPU
base clock to achieve the load.

Test - loads the microdiagnostic monitor
(MICMON) from TU58 to RDM RAM and runs micro-
diagnostic tests. Testing is canceled if an
error is detected or CTRL/C is typed. MICMON
then switches to the command state, giving the
MIC> prompt.

Test-command - loads MICMON as for TE but
places it in the command state with the MIC>
prompt.

Test-file - loads user-specified program into
RDM RAM and runs it. The file name must con-
sist of six characters and the file type of
three. For example:

RDM>TE MICMON.TST<CR>
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RDM CONSOLE ERROR CODES

Code

Description

TU58 Function Errors

TAP:01
TAP:02
TAP:03
TAP:04
TAP:05
TAP:06
TAP:07
TAP:08
TAP:09
TAP:12
TAP:13
TAP:14
TAP:C9
TAP:D@
TAP:DF
TAP:EQ
TAP:EF
TAP:F5
TAP:F7
TAP:F8
TAP:EE
TAP:FF

Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape
Tape

UART - Device timeout

UART - Error from UART

UART - Data set ready dropped

UART - Receive overflow

checksum error received

byte count maximum exceeded

no end packet (invalid operation code)
invalid packet received

file not found

directory error

flag received (not command or data)
read length error (not all records fit)
bad record number

bad operation code

motor stopped

block not found

data check error

write protocol error

cartridge not present

bad unit number

partial operation (end of medium)
diagnostic failure

Console Terminal Errors

TRM:01
TRM:02
TRM:93
TRM:04
TRM: @A
TRM: 9B
TRM:0C
TRM: 0D
TRM:QE

Terminal UART - Device timeout

Terminal UART - Error from UART

Terminal UART - Data set ready dropped
Terminal UART - Receive overflow

Terminal CTRL/C received

Terminal command input buffer overloaded
Terminal CTRL/D received

Terminal command input larger than buffer
Terminal remote line CRC error
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RDM CONSOLE ERROR CODES (CONT)

Code Description

CMI Errors

CMI:00 Nonexistent memory
CMI: g1 Corrected read data
CMI: 02 Read data substitute

General Errors

SYNTAX

ERROR Error entering console command
INVALID

COMMAND RDM does not recognize command

ROM ROM failed RDM power-up self test
RAM RAM failed RDM power-up self test
RDM:10 Operation already in progress
RDM:11 Invalid operation code in macro
REM: g1 Remote UART - Device timeout

REM:02 Remote UART - Error from UART
REM:03 Remote UART - Data set ready dropped
REM:04 Remote UART - Receive overflow
CPU:91 CPU UART - Device timed out

CPU:02 CPU UART - Error received from UART
CPU:23 CPU UART - Data set ready dropped
CPU; 04 CPU UART - Receive overflow
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VAX-11/750 DIAGNOSTICS

VAX-11/75@¢ diagnostic programs are available under the following
levels of operation.

Level

Level

Level

Level

Level

Level

1

2R

VMS operating system based diagnostic programs
that run without the diagnostic supervisor.

UETP, ERRLOG, SPEAR, SDA

Diagnostic supervisor based programs - any diagnostic
that requires a VMS based driver.

Peripheral diagnostics not supported by the
supervisor in the standalone mode

System diagnostic control program

Diagnostic supervisor based programs that can be
run on-line under VMS or in the standalone mode.

Bus interaction program

Formatter and reliability-level peripheral
diagnostics

Diagnostic supervisor based programs that can only
be run in the standalone mode.

Functional-level peripheral diagnostics
Repair-level peripheral diagnostics
CPU cluster diagnostics

Standalone macrodiagnostics that run without the
supervisor.

Hardcore instruction test (tests the basic CPU
functions necessary to run the supervisor)

Console based diagnostics that run only in the
standalone mode.

Microdiagnostics

Console operating program
Microverify program
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VAX-11/750 DIAGNOSTICS (CONT)

Device Name

ECsAA
ECKAA

KA750 ECKAB
ECKAC
ECKAL
EVKAA

EVKAB
(FP758) EVKAC
EVKAD
EVKAE

KC759 ECKAF

MS750 ECKAM
EVKAM

TU58 ECKAX
EVRAA

RH750 ECCAA

(DW750) ECCBA

RKO7 EVRAA

EVRAC
EVREA
EVREB
EVREC
EVRED
EVREE
EVREF
EVREG

Level

v w

ENF YT )

[RENENNNY

N

WWwWwwwwwN

Description

Diagnostic Supervisor
Microdiagnostic Monitor

Micro Data Path Module (DPM)

Micro Memory Interface (MIC)
Cache/Translation Buffer

VAX Hardcore Instruction
(Bootable)

VAX Architectural Instruction

VAX Floating-Point Instruction

VAX Compatability Mode Instruction
VAX Privileged Architectural
Instruction

VAX RDM Microdiagnostic

VAX-11/754 Memory
VAX Memory User Mode

VAX-11/750 Cluster Exerciser
VAX RP/RK/RM/RX/TU58 Data
Reliability

VAX-11/754 MASSBUS Adapter (MBA)

VAX-11/758 UNIBUS Interface
(UBI) and Second UNIBUS (SUB)

VAX RP/RK/RM/RX/TUS58 Data
Reliability

VAX Disk Formatter

VAX RK611 Controller Part
VAX RK611 Controller Part
VAX RK611 Controller Part
VAX RK611 Controller Part
VAX RK611 Controller Part
VAZ RK@6/87 Functional Part 1
VAX RK@6/87 Functional Part 2

MmO 0w

TU58 Cassette
Number

6,17
1,2

1
2
5
7,17,32,37

32

9,39
6,17,33

6,17,33

9,38,39
9

11

11

12

12

12

13

13

NOTE: Refer to the microfiche VAX diagnostic listing index (EVNDX)
for the current diagnostic revision and TUS58 cassette numbers.
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VAX-11/750 DIAGNOSTICS (CONT)

Device

RLG2

RM@3/

RM@5

RM80

RPO4/
RP@5/
RP@6

RPO7

RXB2

TS11

TE16/
TU45/
TU77

TU78

NOTE:

Name

EVRAA
EVRFA
EVRAA
EVRAC
EVRDA
EVRDB
EVRAA
EVRDA
EVRGA
EVRGB
EVRAA
EVRAC
EVRBA
EVRCA
EVRAA
EVRAC
EVRHA
EVRHB
EVRHC
EVRAA

EVRAC
EVRIA

EVMAA
EVMAD

EVMAA
EVMAB
EVMAC

EVMAA
EVMAE

Level

www

N WwwN

wWwwN

2
3
3

2
3

Description

VAX RP/RK/RM/RX/TU58 Data
Reliability
RL@2 Subsystem Functional

VAX RP/RK/RM/RX/TU58 Data
Reliability

VAX Disk Formatter

VAX RM@3/05/80 Diskless
VAX RM@3/05 Functional

VAX RP/RK/RM/RX/TU58 Data
Reliability

VAX RM@3/85/808 Diskless
RM8@ Formatter

RM8¢ Functional

VAX RP/RK/RM/RX/TU58 Data
Reliability

VAX Disk Formatter

VAX RP@4/05/06 Functional
VAX DCL/RP@4/85/06 Repair

VAX RP/RK/RM/RX/TUS58 Data
Reliability

VAX Disk Formatter

RP@7 Front End

RP@7 Functional

RP@7 Dual Port Controller

VAX RP/RK/RM/RX/TU58 Data
Reliability

VAX Disk Formatter

VAX RX@2 Subsystem Repair

VAX Magtape Data Reliability

VAX TS11 System Repair

VAX
VAX
VAX

VAX

Magtape Data Reliability
TE16,TU45/77 Drive Function
TE16,TU45/77 Control Logic

Magtape Data Reliability

TM78/TU78 Control Logic

TUS58 Cassette
Number

9,38,39

22

9,38,39

9

14

14

9,38,39
4

16,39

16

9,38,39

9

22

22

9,38,39

9

25

25

25

9,38,39

9

22

15
15

15
15
15

15
24

Refer to the microfiche VAX diagnostic listing index (EVNDX)

for the current diagnostic revision and TU58 cassette numbers.
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MICROMO NITOR (MICMON) COMMANDS

Command Function

MIC>RET Return - system leaves MICMON and returns to RDM
: command mode.

Diagnose - performs TU58 diagnostics from the RDM

MIC>DI (&) 1 .
diagnostic control store (DCS).

e VEE

MIC>DI PA:<PASS-COUNT>
Diagnose - initializes program control flags and
starts execution loop of test programs in DCS for
specified number of passes.

MICSDI TE: <TEST-NUMBER> or
MIC>DI TE : < TEST-NUMBER>§<TEST-NUMBER>
Diagnosé\f executes specified test or range of

tests. 77

L

MIC>DI TE:<TEST-NUMBER> CO

Diagnose - continually executes specified test
until stopped by an error or CTRL/C.

MIC>DI DM Diagnose - runs diagnostic module ECKAF.EXE.
MIC>CO Continue - restarts DCS test following error or
CTRL/C.
MIC>LO Loop - sets loop flag and loops on a program
detected and reported error.
MIC>SE FL XX Set flag - sets specified program control flag.( Fﬁz}gﬂ}
MIC>CL FL XX Clear flag - clears specified program control
flag.
MIC>SH FL show flags - displays current states of the

program control flags.

MIC>SH VB Show VBUS - displays current signal states on the
visibility bus (VBUS).

MIC>SE SO:<DCS-ADDRESS>

Halts execution of DCS program at specified
address.
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MICROMONITOR (MICMON) COMMANDS (CONT)

Command Function

MIC>SE ST CY Steps through DCS microinstructions on M clock
cycle.

MIC>SE ST TI Steps through DCS microinstructions, stopping

twice in each M clock cycle as a function of the
phase clock.

MIC>SE ST IN [:TEST-PC]
Set step instruction - steps through pseudo
instructions in current test. If test-pc is
specified, step function starts when the
instruction at test-pc is ready to be executed.
If test-pc is not specified, stepping begins on
the next pseudo instruction of the current test
following a loop (LO) or continue (CO) command.

MIC>CL SO: <DCS-ADDRESS>
Clear stop-on-micromatch - DCS address, if
specified, generates scope sync pulse on slot 6,
pin C81 (18¢¢ hex is added to desired address).
Pulse occurs with M clock when the current
address matches DCS address.

MIC>SE CF: <DCS-ADDRESS> <BIT-NUMBER>
Set control file bit - sets specified control
file bit at the specified DCS address (bits
<95:88>) .

MIC>CL CF: <DCS-ADDRESS> <BIT-NUMBER>
Clear control file bit - clears specified control
file bit at the specified DCS address.

MIC>EX <REGISTER> or
MIC>EX <REGISTER:NUMBER>
Examines the following processor registers:

VA virtual address register (VAR) {"chﬂéL lég')
MA Memory address register (MAR)

PC CPU program counter (PC) < . o )

PB PC backup register (PCB)

RT:nn Rtemp registers @ through 2F
MT:n Mtemp registers ¢ through F

PS Processor status longword (PSL) ~

MD Memory data register (MDR) {F}¢ é%\
WD Write data register (WDR)

SR:n Status and control registers g through E

SF Status flags

ST Step counter
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MICROMONITOR (MICMON) COMMANDS (CONT)

MICROMONITOR PROGRAM CONTROL FLAGS

Flag Function

HALT Halt on error - returns to the monitor on a
program detected error.

LOOP Loop on error - loops on program detected error.
When set by MIC>SE FL LO, the HALT flag must be
cleared and the NER flag set for continuous loop.

The loop may include pseudo instructions and DCS
instructions from the ERRLOOP to the IFERROR
instruction in the failing test. If the IB flag
is set or a microtrap occurs, the program does
not loop on microinstructions in DCS. NER must
be clear to inhibit error messages.

NER No error report - inhibits error messages.

BELL Bell on error - rings bell on the first, then
every fifth occurrence of, an error.

IB Inhibit burst - when used with LOOP flag, program
does not loop only on DCS instructions but loops
instead between the ERRLOOP and IFERROR pseudo
instructions.

QA Quality assurance - each test reponds as if an
error was detected.

TR Trace - monitor prints test names and numbers.
Signature analysis - used with signature analyzer

to help diagnose faults. Loop occurs on test in
progress whether or not an error occurs.

Flag provides two sync points on the backplane:

Start/stop window, slot 6, pin C75
Clock pulse, slot 6, pin C73

The signature analyzer analyzes test points by
displaying a value (signature) if the signal
pattern is steady. This value is compared with
the value from a known good module to locate
failures.
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MICROMONITOR (MICMON) COMMANDS (CONT)

VISIBILITY BUS (VBUS) SIGNALS

Bit
Number
(Decimal)

00
g1
g2
23
g4
25
06
87
28
29

Bit
Number
(Hex)

20
21
062
23
24
25
26
27
28
29
oA
gB
ac
@D
oE
oF
10
11
12
13
14
15
16
17
18
19
1A
1B
1cC
1D
1E
1F
20
21
22
23
24
25
26
27

Signal
Name

UBI@3 FORCE TB PE L
UBI@3 FORCE CACHE PE L

CS HNEXT PAR H

UBI@3 RTUT DINH L

UBI@3 BUSF PAR
UBI15 INT PEND

UBI15 UB INT GRANT H

UBI12 CON HALT
MICRO VECTOR 3
MICRO VECTOR 2
MICRO VECTOR 1
MICRO VECTOR @
MIC@7 GEN DEST
MIC@7 UTRAP L

MIC@4 LATCHED MBUS 15 L

H
L

L

H
H
H
H
I

NH L

MIC@4 PROC INIT L

MIC@#4 MSRC XB H

MIC@4 MEM STALL H

MIC@4 STATUS VALID H

MIC@5 UB REQ H

MIC@7 CORR DATA INT L
MIC@7 WR BUS ERR INT L
Not used, always 0

Not used, always @
DPM17 INSTR FETCH H

DPM17 DO SRVC L
DPM16 IRD1 H

DPM14 UVCTR BRANCH H
DPM14 DISABLE HI NEXT H
DPM2@ CS PARITY ERROR H

DPM14 LD DSR L
DPM17 PSL CM H
DPM19 ISIZE ¢ L
DPM19 ISIZE 1 L
DPM18 DST RMODE
DPM13 TIMER INT
DPM19 DSIZE # H
DPM19 DSIZE 1 H
DPM11 MCS TMP L

H
L

UBI13 MSEQ INIT L
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Print Set
Page

UBI15
UBTI15
UBI15
UBI1S
UBI1S5
UBI15
UBI15
UBI15
MICO4
MIC@4
MIC@4
MIC@4
MIC@4
MICp4
MIC@4
MICP4
MIC@4
MIC@4
MIC@4
MIC@4
MICp4
MIC@4
MIC@4
MIC@4
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21
DPM21




CHAPTER 7
BLOCK DIAGRAMS







VAX-11/750 BASIC DIAGRAM

MOS MOS
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MEMORY
CONTROL J

CPU

CMI
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TERMINAL

*SECOND UNIBUS INTERFACE IS OPTIONAL

UNIBUS
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CMC (MS750) BASIC DIAGRAM

§ VAX11-750 :
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l CMI STATUS<1:0>L '
e '
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o
i CMIBCLK L |
'  inremmAess_ >
i INTERNAL BUS |
| |
i |
| I
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P - |
i |
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CMC (MS750) BLOCK DIAGRAM, PART 1
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CMC (MS750) BLOCK DIAGRAM, PART 2
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CMC (MS750) BLOCK DIAGRAM, PART 3
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