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PREFACE

The purpose of this guide is to provide a source of operating,
maintenance, programming, and troubleshooting information for the
VAX 8600/8650 System that is frequently referenced by DIGITAL
Field Service, Manufacturing, Training, and Engineering
personnel.

The main differences between this release and the previous
release are as follows.

1. The format has been changed back to one volume.
2. The manual has been updated to include the MS86-DA.

3. The CSM.STATUS register has been added to Chapter 20,
Register Description.

4, EHSR <24>, MBOX TRAP TO 4, was added to correct the EHSR
register.

5. The syndrome was added to the description of MDECC <14:09>.
6. MSTAT2 <26:24> was updated to include the MS86-DA.
7. Minor technical errors have been corrected.

The following paragraphs provide a brief description of the
contents of each chapter.

Chapter 1 General Information
This chapter contains a list of documents,
documentation ordering information, microfiche
information, and related publication information.

Chapter 2 Module Utilization and Backplane Information
Chapter 2 contains module locations within the CPU
cabinet, front end cabinet and other equipment
cabinets.

Chapter 3 Power

This chapter contains information on module keying,
the power system, and the EMM.

xvii
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Power-up Initialization and Bootstrap Troubleshooting
Procedures

This chapter provides a description of the events
that occur during power-up and the bootstrap
sequence. It also includes a set of troubleshooting
procedures to aid in isolating faults that may occur
during power-up and the bootstrap sequence.

Errors and Error Analysis

This chapter includes an overview of system fault
isolation, console snapshot file information, and a
simplified flowchart of console control store parity
error handling. Also included is systematic
information gathering procedures, a 1list of CSM
overlays, DUMP.COM, and a program to scan for memory
parity errors.

Diagnostics

This chapter contains a description of the EMM and
T-11 self tests, Micro Hard Core tests, Micro
Diagnostics, Macro Diagnostics, PROM commands and the
commands for each of the diagnostic contexts.

System

This chapter contains basic system block diagrams and
system configuration guidelines.

Clock

This chapter contains detailed clock block diagrams
and clock signal information.

Console Hardware

Included in'this chapter are console block diagrams,
system control panel descriptions, CBus and QBus
information, and information pertaining to remote
diagnosis.

Console Software and Commands
This chapter contains the console commands for the

various console contexts other than the diagnostic
contexts.

EBox

This chapter includes EBox module utilization, block
diagrams, signal distribution, and microcode
information.

FBox

This chapter includes FBox module utilization, block
diayrams, and microcode information.
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IBox

This chapter includes IBox module utilization, block
diagrams, and microcode information.

MBox

Chapter 14 contains information pertaining to the
MBox module utilization, block diagrams, and
microcode, as well as ABus signals and protocol.

SBIA and SBI

This chapter provides the SBIA and SBI module
utilization, SBIA block diagrams and jumpers, and SBI
signals and protocol.

SBI Nexus and Internal Options

Chapter 16 contains information on the Cc1780, DR780,
DW780, and Unibus, including Jjumper installation.
MAP Register and Massbus register address
calculations are explained.

Revision Control

Chapter 17 is a reduction and lift from the revision
matrix to provide various CPU backplane and module
revisions.

Removal and Replacement Procedures

This chapter provides FRU part numbers and removal
and replacement procedures for the front end cabinet
and CPU.

Technology and Tools

Chapter 19 contains MCA and RAM cross reference, part
number, and print set information as well as normal
and abnormal ECL waveforms.

Registers

This chapter contains the register bit maps and
register bit descriptions.
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CHAPTER 1

GENERAL INFORMATION

1.1 RELATED DOCUMENTATION

DOCUMENT TITLE
BAll-A Mounting Box and Power Technical Manual
BAll-A Unit Assembly Illustrated Parts Breakdown (IPB)

CI780 Documentation Kit

CI780 F.S. Maintenance Print Set
CI780 Technical Description
CI780 Users Guide

Communications Option Mini Reference Manual

DB11-A Bus Repeater Change Notice
DB11-A Bus Repeater Manual

DELNI ETHERNET Local Network Interconnect Manual
DELNI Installation Owners Manual

DELNI Local Network Interconnect (IPB)

DELNI Rackmount Option Installation Guide

DEREP-AA Local ETHERNET Repeater Manual
DEREP-RA Remote ETHERNET Repeater Manual

DEUNA F.S. Maintenance Print Set
DEUNA Technical Manual
DEUNA Technical Manual Update

DEUNA User's Guide

DF03 Modem Family Technical Manual
DF03 Modem Unit Assembly (IPB)
DF03 Modem Users Guide

DF112 User Guide

DH1l Preventive Maintenance Manual
DH11 Technical Manual
DH1l Users Guide

DHU1ll Interface User Guide

DMF32 F.S. Maintenance Print Set
DMF32 Maintenance Advisory

DMF32 Multi Function Change Notice
DMF32 Users Guide

ORDER NUMBER
EK-BA11A-TM
EK-BAl11lA-IP

FB-CI780-00
MP-01267

EK-CI780-TD
EK-CI780-UG

EK-CMINI-RM

EK-DB11A-T1
EK-DB11A-TM

EK-DELNI-TM
EK=-DELNI-IN
EK-DELNI-IP
EK-DEXRM-IN

EK-DEREP-IN
EK=DERRP=IN

MP-01378-00
EK-DEUNA-TM
EK-DEUNA-T2

EK-DEUNA-UG

EK-ODF03-TM
EK-ODF03-IP
EK-ODF03-UG

EK-DF112-UG

EK-ODH11-PM
EK-ODH11-TM
EK-ODH11-UG

EK-DHU11-UG

MP-00965-00
EK-DMF 32-RM
EK-DMF32-T1
EK-DMF32-UG



GENERAL INFORMATION

DOCUMENT TITLE

DMP Synchronous Controller Technical Manual
DMP11 Synchronous Controller User Guide

DMR-11 Users Guide
DMR11l Synchronous Controller Technical Manual

DMZ32 F.S. Maintenance Print Set
DMZ32 User Guide
DMZ32 User Guide Update Notice

DR11-C General Device Interface Manual
DR11-C General Device Users Manual
DR11-C Preventive Maintenance Manual
DR11-W Direct Memory Users Manual

DR780 Documentation Kit

DR780 F.S. Maintenance Print Set

DR780 General Purpose Technical Manual
DR780 General Purpose Users Guide

DUP11l Bit Synchronous User Change Guide
DUP11 Bit Synchronous Change Notice
DUP11l Interface Users Manual

DUP11 Maintenance Manual

DW780 Documentation Kit

DW780 Field Service Maintenance Print Set (FSMPS)

DW780 Technical Description Manual

DZ11 Asynch MX Technical Manual
DZ11 Users Guide

DZ32 Asynchronous Multiplexer Change Sheet
DZ32 Asynchronous User Change Notice
DZ32 Technical Manual

ETHERNET Communications Server Installation Guide

ETHERNET Installation Guide

ETHERNET Operation and Maintenance
ETHERNET Port Tester Technical Manual
ETHERNET Repeater Technical Manual

H4000 ETHERNET Transceiver Installation Manual

H4000 DEC ETHERNET TRANSCEIVER Technical Manual

H9640 Series Cabinets Users Guide

HSC50 Field Service Maintenance Print Set (FSMPS)

HSC50 Installation Manual
HSC50 Maintenance Guide
HSC50 Service Manual

Introduction to VAX/VMS for Field Service Workbook

VAX 8600/8650 System Description and Processor Overview
VAX 8600/8650 System Power Technical Description

VAX 8600/8650 Console Technical Description
VAX 8600/8650 EMM Technical Description

VAX 8600/8650 System Clocks Technical Description
VAX 8600/8650 MBox/Memory Technical Description

ORDER NUMBER

EK=DMP32-TM
EK-DMP11-UG

EK-DMR11-UG
EK-DMR11-TM

MP-00999-01
EK-DMZ32-UG
EK-DMZ32-U1l

EK-DR11C-TM
EK-DR11C-OP
EK-DR11C-PM
EK-DR11W-UG

FB-DR780-00
MP-00835-00
EK-DR780-TD
EK-DR780-UG

EK-DUP11-01
EK-DUP11-M1
EK-DUP11-OP
EK-DUP11-MM

EK-DW780-00
MP-00497-00
EK-DW780-TD

EK-DZ110-TM
EK-DZ110-UG

EK-0ODZ32-T1
EK-0DzZ32-U1
EK-0ODZ32-TM

EK-DECSA-IN
EK-ETHER-IN
EK-DECSA-OP
EK-DEPTS-TM
EXK-DEREP-TM

EK-H4000-IN
EK-H4000-TM

EK-H9640-UG

MP-01422-00
EK-HSC50-IN
AA-P672A-TK
EK-HSC50-SV

EY-DE163-WB

EK-KA86S-TD
EK-KA86P-TD
EK-KA86C-TD
EK-KA86V-TD
EK-KA86K-TD
EK-KA86M-TD



GENERAI. TNFORMATION

DOCUMENT TITLE

VAX 8600/8650 IBox Technical Description
VAX 8600/8650 EBox Technical Description
VAX 8600/8650 FBox Technical Description
VAX 8600/8650 SBIA Technical Description

VAX 8600/8650 System Diagnostics User's Guide
VAX 8600 Console Commands Reference Card

VAX 8600/8650 System Hardware User's Guide
VAX 8600/8650 System Maintenance Guide

VAX 8600/8650 System Installation Manual

VAX 8600/8650 System Faullt Isolation Manual

VAX 8600/8650 Field Service Maintenance Print Set
VAX 8600/8650 Customer Print Set

VAX 8650 Field Service 8650 Upgrade Print Set

VAX 8650 Customer 8650 Upgrade Print Set

VAX 8600/8650 Illustrated Parts Breakdown (IPB)

VAX 8600/8650 Advanced Maintenance Course
VAX 8600/8650 Instructor Guide Package
VAX 8600/8650 Instructor Guide

VAX 8600/8650 Transparency Masters

VAX 8600/8650 Answer Sheet/Solutions

VAX 8600/8650 Student Guide Package

VAX 8600/8650 Student Guide

KMS-11BD/BE Synchronous Comm Processor User Guide
KMS1l Synchronous Communication Proc Service Guide
KMS11-P Synch Comm Processor Installation Manual
KMS11-P Synchronous Comm Proc Technical Manual

LA100 Head Lift Kit Installation Manual
LA100 Programmer Reference Manual

LAl100 Series Pocket Service Guide

LA100 Letter/Writer Letter Printer (IPB)
LA100 Series Technical Manual

LAl12 DECwriter Correspondent (IPB)
LA12-CA/LA12X-CB Installation Guide

LNOl Electronic Printer Functional Description
LNOl Electronic Printer Inst Guide

LNOl Electronic Printer Oper Flip Card

LNOl Electronic Printer Operator Guide

LNO1 Programmer Reference Manual

LNO1S Electronic Printer Documentation Pkg

LP11/LAll Line Printer Manual
LP11/LS11/LAll Line Printer Manual
LP11/LS/TA1l1 Line Printer Users Guide

LP27 Line Printer Installation Manual
LP27 Line Printer Technical Manual
LP27 Line Printer Users Guide

LP27 Pocket Service Guide

LP27 Users Guide Update

LPAll1-K Lab Installation and Maintenance Guide
LPAl1-K Users Guide

ORDER NUMBER

EK-KA861-TD
EK-KA86E-TD
EK-FP86X~-TD
EK-DB86X~-TD

EK-KA86D-UG*
EK-KA86D-RC*
EK-8600H-UG
EK-86XV1-MG*
EK-8600I-IN
EK-8600S-MM*

MP-01714-00*
MP-01714-01
MP-01990-01*%
MP-01990-02
EK-VENUS-IP

EY-1402E-001
EY-1402E-LA
EY-1402E-IG
EY-1402E-01
EY-1402E-TA
EY-1402E-LS
EY-1402E-SG

EK-KMSBE-UG
EK-KMS11-PS
EK-KMSIP-IN
EK-KMSIP-TM

EK-L1OFF~-IN
EK-LA100-RM
EK-LA100-PS
EK-LA100-IP
EK-LA100-TM

EK-CPL12-IP
EK-L12CA~-IN

EK-LNO1S-TD
EK-LNO1S-IN
EK-LN01S-RC
EK-LNO1S-OP
EK-LNO1S-RM

EK-LN100-UG

EK-OLP11-TM
EK-1LP11-TM
EK-LP11S-OP

EK-OLP27~-IN
EK-OLP27-TM
EK-OLP27-UG
EK-OLP27-PS
EK-OLP27-U1

EK-LPAll-IN
EK-LPA11-UG



GENERAL

INFORMATION

DOCUMENT TITLE

LXY12/LXY22 Impact Printer/Plotter Install Guide
LXY12/LXY22 Impact Printer/Plotter User Guide

PCL11-1 System Options Pocket Guide
PCL11-B Installation Manual
PCL11-B Technical Manual

PDP-11 Bus Handbook

RA60 Disk
RA60 Disk
RA60 Disk
RA60 Disk

RA60 Safety Manual

RA60 Subsystem Fault Isolation Guide
RA60 Tech Doc Change Notice

RA80 Disk Drive Change Notice

RAB0 Disk Drive Service Manual

RA80 Disk Drive User Guide

RA80/RUA80 Disk Drive Illustrated Parts Breakdown (IPB)

RA81 Customer Equip Care

RA81 Disk Drive Illustrated Parts Breakdown (IPB)
RA81 Disk Drive Service Manual

RA81 Disk Drive User Guide

RA81 Field Service Maintenance Print Set (FSMPS)
RA81 Documentation Guide

RH780 Documentation Kit
RH780 Technical Description Manual

RL01/02
RL01/02
RL01/02
RL01/02
RL01/02

RLO2 Disk Drive Illustrated Parts Breakdown (IPB)
RLO2 Documentation Kit

RL1l Controller Technical Description

RMO5 Disk Drive Illustrated Parts Breakdown (IPB)
RMO5 Disk Drive Maint Manual

RMO5 Disk Drive Service Manual

RM05 Disk Subsystem Users Guide

RMO5 Fault Isolation Guide

P.M. Worksheet
Pocket Service Guide

Users Guide

Technical Manual Vol 1
Technical Manual Vol 2

RMO5 P.M. Worksheet

RP07 Documentation Kit

RP07 Disk Drive Customer Equip Care
RP07 Disk Drive P.M.
RP07 Field Maintenance Print Set #1
RP0O7 Illustrated Parts Breakdown
RP07 Microcode Listing

RP07 Pocket Service Guide

RP07 Service Manual

RP07 Technical Description Manual
RP07 Users Guide And Addendum
RP07 Error Codes Troubleshooting Manual

Drive Illustrated Parts Breakdown (IPB)
Drive Service Manual

Drive Technical Change Notice

Drive Users Guide

RA60 Field Service Maintenance Print Set (FSMPS)
RA60 Maintenance Guide

ORDER NUMBER

EK-LXY22-IN
EK-LXY22-UG

EK-PCL1B-PS
EK-PCL1B-IN
EK-PCL1B-TM

EB-17525-20

EK-ORA60-IP
EK-ORA60-SV
EK-ORA60-U1
EK-ORA60-UG
MP-01421-00
AA-M880A-TC
EK-ORA60-HB
EK-ORA60-FG
EK-ORA60-S1

EK-ORA80-U1
EK-ORA80-SV
EK-ORA80-UG
EK-ORA80-IP

EK-ORA81-EC*
EK-ORA81-IP
EK-ORAB1-SV
EK-ORA81-UG
MP-01359-00
AA-M879A-TC

FB-RH780-00
EK-RH780-TD

EK-RLO12-WS*
EK-RL012-PG
EK-RL012-UG
EK-RL121-TM
EK-RL122-TM

EK-ORL02-IP
FB=RLO2=00

EK-ORL11-TD

EK-ORM05-IP
EK=ORMO5=EC*
EK-ORM05-SV
EK-ORM05-UG
EK-ORMO05-FG
EK-ORMO5-WS*

FB-RP07-00
EK-ORP07-EC*
EK-ORP07-WS*
EK-ORP07-MP
EK=-ORPO7-IF
EK-ORP07-ML
EK-ORP07-PS
EK-ORP07-SV
EK-ORP07-TD
EK-ORP07-UG
EK-ORP07-HR



GENERAL INFORMATION

DOCUMENT TITLE

SCO08 Star Coupler Users Guide

TA78 Magnetic Tape Drive Manual
TA78 Magnetic Tape Drive User Guide
TA78 Upgrade Procedure

TE1l6 DEC Magtape Illustrated Parts Breakdown (IPB)
TE16 Pocket Service Guide

TE16/TE10W/TE10N Equipment Care

TE16/TE10W/TE10N Maintenance Manual
TE16/TE10W/TE1ON User Change Notice
TE16/TE10W/TE1ON Users Manual

TM02 Formatter Illustrated Parts Breakdown (IPB)
TM78 Magnetic Tape Formatter Tech

TU77 Documentation Kit

TU77/78 P.M. Worksheet

TU77/78 Magnetic Tape Transport Equip Care
TU77 Magnetic Tape Transport Tech Manual V1
TU77 Magnetic Tape Transport (IPB)

TU77 Magnetic Tape Transport Tech Manual V2
TU77 Magnetic Tape Transport Users Guide
TU77 Subsystem Pocket Service Guide

TU78 Documentation Kit

TU78 Magnetic Tape Transport Addendum

TU78 Magnetic Tape Transport Tech Manual V1
TU78 Magnetic Tape Transport Users Guide
TU78 Magnetic Tape Transport Tech Manual V2
TU78 Subsystem Pocket Service Guide
TU78/TM78 Mag Tape Transport (IPB)

TU80 Tape Drive Illustrated Parts Breakdown (IPB)
TU80 Pocket Service Guide

TU80 Subsystem Users Guide

TUB0 Tape Subsys Technical Manual

TU81 Mag. Tape PS Guide
TU81/TA81 Pathfinder
TU81/TA81 Tape Subsys User Guide

UDA50 Field Service Maintenance Print Set (FSMPS)
UDA50 Programmer's Documentation Kit

UDAS50 Maintenance Guide

UDA50 Service Manual

UDAS0 User Guide

VAX Architecture Handbook

VAX Hardware Handbook

VAX Software Handbook

VAX Maintenance Handbook, VAX Systems
VAX Maintenance Handbook, VAX-11/750
VAX Maintenance Handbook, VAX-11/780

VAX11l Programming Card
VAX~-11 Architecture Reference Manual

ORDER NUMBER

EK-SC008-UG

EK-OTA78-SV
EK-OTA78-UG
EK-TA78U-IN

EK=-OTE16-TP
EK-OTE16-PS
EK-OTE16-EC*
EK-OTE16-TM
EK-OTEWN-01
EK-OTEWN-OP

EK-OTM02-IP
EK-OTM78-TM

FB-TU77-00
EK-TU778-WS*
EK-TU778-EC
EK-1TU77-TM
EK-OTU77-1IP
EK-2TU77-TM
EK-OTU77-UG
EK-OTU77-PS

FB-TU78-00

ED-2TU78-T2
EK-1TU78-TM
EK-0TU78-UG
EK-2TU78-TM
EK-0TU78-PS
EK-OTU78-IP

EK-OTU80-IP
EK-OTU80-PS
EK-0T080-UG
EK-0TO80~-TM

EK-OTU81~-PS
EK-TUA81-SV
EK-TUA81-UG

MP-01331-00

QP905-G2Z
AA-M185B-TC
EK-UDA50-SV
EK-UDA50-UG

EB-19580-20
EB-21710-20
EB-21812-20
EK-VAXV1-HB

EK-VAXV2-HB

AV-D827C~TE
EK-VAXAR-RM



GENERAL INFORMATION

DOCUMENT TITLE

VAX/VMS
VAX/VMS
VAX/VMS
VAX/VMS
VAX/VMS
VAX/VMS

Document Set

Guides

Quick Reference Guides
Reference Shelf

Internals and Data Structures
License with Warranty (Includes
8600/8650 Software Installation

NOTES

1. IPB means Illustrated Parts

2. An asterisk (*) denotes for
only.

1.2 LITERATURE ORDERING INFORMATION

PREFERRED METHOD:

ORDER NUMBER

QL001~-GZ
QLYY1-GZ
QLYY2-GZ
QLZZ0-G2Z
Digital Press
VAX QK001-U02Z
Guide)
Breakdown

Field Service use

Use Form: EN-01878-05, Request for Literature/Technical Documents

Mail to:

Interdepartmental Mail: NR03/W03, P&CS Order Processing.

US Mail:

10 Forbes Road
Northboro, MA 01532

Digital Equipment Corporation

Attn: PCS Order Processing

ALTERNATE METHODS

Required Information: All requests submitted on other than the
standard form must contain the following information:

Name :

Badge Number:

Cost Center: (3-letter code)
Location: (mailstop)

Ship To Information: (if different from requisitioners location)

Please Use the Following Format:

Item

1.
2.
3.

Quantity Publication #
50 EK-KS10L-MM

100 EN0O-1245B-05
25 EA-90724-18

Title/Description

Maintenance Manual
Medical Log Form
Promotional Flyer

TWX: Use RCS Code NR12; also applicable to Europe

)



GENERAL INFORMATION

Send to:
Interdepartmental Mail: NRO3/W03, P&CS Order Processing.

US Mail: Digital Equipment Corporation
10 Forbes Road
) Northboro, MA 01532
Attn: P&CS Order Processing

LOS (LITERATURE ORDER SYSTEM): LOS Requires an account on the
system. Call DTN 234-4208 or DTN 234-4429 to request an
account.

The literature warehoused in Northboro is ‘owned' by material
sponsors associated with various product lines. Sponsors may place
quantity limitations or other restrictions on their literature.
You should contact the literature controllers for approval of all
items which fall within the restrictions. This approval, with the
controller's name, must be noted on the order submitted to Order
Processing.

Restriction Codes:

1. L - A maximum quantity to be shipped per item has been set by
the literature controller.

2. H - Item is currently on hold and the item ordered must be
approved by the literature controller (see literature contact
list for appropriate person).

3. B - No backorders will be taken on this literature.

INQUIRY SERVICE

To inquire if the desired literature is in stock before ordering,
call DTN 234-4325.

1.3 SOFTWARE AND DIAGNOSTIC ORDERING INFORMATION

Use Form: EN-01740-07, Internal Software Order

Mail To:
Interdepartmental Mail: WMO, Software Distribution
Center

US Mail: Digital Equipment Corporation
Software Distribution Center
1 Digital Drive
Westminster, MA 01473

Diagnostic Updates: To be placed on automatic distribution for VAX
\ diagnostic updates, contact:
) Colorado Springs - DTN 522-5050, or
1-800-525-6570
European Locations - Contact IDS



GENERAL INFORMATION

Be prepared to furnish the following information:

Name

Badge Number

Cost Center

Address/Location

Diagnostic Media Type (or part number)

1.4 FIELD SERVICE MICROFICHE LIBRARY

There are four Field Service Microfiche libraries: LCG, Kslo,
PDP11/PDP8, and VAX. Each library contains information for each
product within the group. This information includes hardware
manuals, IPBs, PM Procedures, Diagnostic Listings, ECO/FCO
information, TECH TIPS, wirelists and assembly data. Each library
is maintained via quarterly updates and weekly SPEED BULLETIN
distributions.

For additional information on these libraries, contact your local
branch microfiche librarian or contact:

ESD&P Micropublishing

Information Management and Publishing
Digital Equipment Corporation

30 North Avenue

Burlington, MA 01803

Location code: FPO/B5S

DTN: 283-6281
Outside line: (617)273-6281
ENET node: RAINBW::

1.5 RELATED INFORMATION DISTRIBUTION

Being the most complex system Digital has produced yet, the VAX
8600/8650 requires a more complete Information Distribution System
than was in place before.

In addition to using all existing communication channels, we have
decided to heavily use SID and the NOTES facility to allow for fast
and efficient distribution of system related information.

SID lends itself towards fast, symptom based search of a Database
scheduled to contain complete information on currently known 8600
related Problems, Fixes, Hints, Revision information, etc.. It
will also contain copies of the distribution lists used to
distribute system info to allow for timely and accurate update.

Should you feel that your Regional SID database might not contain
the most current information towards the problem you are currently
working on, then you may use the captive SID account on ENET node
MENTOR: Username: SID Password: VENUS.

NOTES will serve as an interactive communications channel between
all 8600 interested groups within Digital. The Venus CSSE group
will monitor MENTOR::SYS$NOTES: and work to resolve any upcomin¢
issues.
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GENERAL INFORMATION

Both these systems require that you can get access to the ENET,
which seems desirable anyways. We assume that all Support
functions do have access, so everybody should be able to get to the
information.

As both systems contain HIGHLY CONFIDENTIAL information, we have to
control all surrounding security issues. Accordingly you must not
allow Customers any access to information published in there.
Also, some entries in SID will only be readable by priviledged
users (Regional Support).

We encourage any feedback to MENTOR::POPIENIUCK

1.6 VAX STUFF PUBLICATION

VAX STUFF is an information newletter published monthly by Customer
Services Systems Engineering (CSSE). The document contains
articles pertinent to all 32-bit VAX systems and peripherals from
MicroVAX through the high end VAXs. VAX STUFF is available on
microfiche in SPEED BULLETINS under the MISCELLANEOUS section and
is also available in hardcopy.

Any Digital Employee (700 and 800 Cost Centers only) wishing to be
added/deleted to the VAX STUFF distribution list must submit a
memo, TWX, or electronic mail to:

Jutta Josbaecher
0GO1-2/F16

DTN: 276-8950
Outside: (617)496-8950
TWX code: OGO

Enet: COIN::JOSBAECHER

Your memo should include the following information:
® your name
e your badge number
® cost center
® location code
e ENET node (if applicable)
e whether or not you wish to be added or deleted
from the distribution list
Any articles which you feel should appear in VAX STUFF may be
submitted to:
VAX STUFF Editorial Office
c/o Jutta Josbaecher
0GO1-2/F16
DTN: 276-8950

TWX CODE: OGO
ENET node: COIN::JOSBAECHER
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MODULE UTILIZATION AND BACKPLANE INFORMATION

2.1 VAX 8600/8650 BAll MODULE UTILIZATION

1. The standard UNIBUS configuration installed in the front
cabinet, BAll expansion drawer, is as follows:

Oty Option Unibus Address Vector Module(s)
1 DMF32 760340 300 M8396
4 DMZ32 760540 340 M8398
760600 370
760640 420
760700 450
1 DEUNA 774510 120 M7792,M7793

‘2. The standard UNIBUS configuration listed above is included

end

as

part of every VAX 8600/8650 system. Due to environmental

considerations (air flow and power supply load) this is

the

maximum allowable configuration on this UNIBUS. DO NOT EXPAND

THE CONFIGURATION BEYOND THE STANDARD.

3. For additional configuration information, refer to Chapter
System Configurations Guidelines.

7,

4. All unused UNIBUS slots have a G727 Grant Continuity module

installed in row D.

5. All unused UNIBUS slots have an NPR jumper wired on
backplane from pin CAl - CBl. Note that in the case of
DEUNA, the NPR jumper 1is removed from slot 4 (M7792)
installed in slot 5 (M7793).

the

the

but

6. Note that this BAll expansion drawer contains two separate
buses: the Console QBus for the RL subsystem and a UNIBUS for

the first DW780.

7. For power distribution information, refer to Chapter
H7140-CA Power Distribution.

8. For OQBus cabling information, refer to Chapter 9,
Interconnect.

9. For DW780/UNIBUS cabling information refer to Chapter 16,

3,

QBus

SBI

NEXUS AND INTERNAL OPTIONS and to the VAX 8600/8650

Installation Manual.

10. For UNIBUS Option information (DEUNA, DMF32, and DMZ32) refer
to the VAX 8600/8650 Tnstallation Manual and to the appropriate
DEVICE manual (see Chapter 1 for a-list of related documents).

\
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2.2 VAX 8600/8650 MEMORY ARRAY MODULE CONFIGURATIONS

The following guidelines should be wused to configure the VAX
8600/8650 Memory Subsystem. The memory modules used include the
following:

Option Module Revision Module Used On

Designation Number Information Capacity 8600 8650 Note

MS86-A L0226 any 4 MBytes XX XX

MS86-B L0200 Cl and lower 4 MBytes XX

MS86-B L0200 D1 and higher 4 MBytes XX XX

MS86-C L0225 any 16 MBytes XX XX 2

MS86-D L0235 any 64 MBytes XX XX 3

N/A L9200 N/A XX XX 4
NOTES

l. With the exception of the L0200 (Rev Cl and
lower) Module all modules can be used
interchangeably in either a VAX 8600 or VAX
8650 System.

2. The MS86-C is comprised of an L0225 mother
board and 8 daughter boards (PN 54-16500-AA or
54-16500-BA). Each L0225 plugs into one slot
on the backplane; however, each L0225 will
occupy two slots.

3. The MS86-D is comprised of an L0235 mother
board and 4 daughter boards (PN 54-17052-AA).
Each L0235 plugs into one slot on the
backplane; however, each L0235 will occupy two
slots.

4. The L9200 Memory Backplane Module is wused to
balance power regulator loading.
Configuration Rules:

1. Populate the Memory Backplane in ascending order beginning with
slot 1.

2. Install larger capacity memory boards first, installing 64
MByte modules and 16 MByte modules before 4 MByte Modules.

3. Follow the "Used On" column in the table above.

4. 1Install L9200 Memory Load Modules in slots 5 and 8 unless these
slots are occupied by an Array Module.

5. Always install an L0222 Memory Terminator Module in slot 9 of
the Memory Backplane.
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2.3 CABINET CAGE MODULE UTILIZATION

*M9044 MOUNTS ON PIN SIOE OF BACKPLANE IN ROWS A/B.
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IF THE FBOX OPTION IS NOT USED, INSTALL FTM AND FJM.

6. DBB6-AA :SECOND SBIA OPTION.
8. RBB6-AA :VAX 8600 IDTC CONTROLLER.

5. FB36-AA :FLOATING POINT OPTION.

CPU Cabinet Cage Module Utilization

FOR PLACEMENT ONLY.
a = 1L0200/10226/10225/L0235
10220, LOZ17 FOR VAX 8600
10230, L0231 FOR VAX 8650

2. MODULES SHOWN IN PARANTHESIS () ARE OPTIONAL, AND ARE SHCWN
3. MS86 MEMORY

1. VIEW FROM MODULE INSERTIGN SIDE.
4. CPU BACKPLANE
Figure 2-2

NOTES:
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2.4 CPU, ABUS, AND MEMORY BACKPLANE COMPONENTS AND PIN NUMBERING

SCHEME
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52V
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I1E
MODULE GUIDE E
~~ L J|E ®
—
-~
o ~_GROUND
POWER CUBE P FRAME

MR.16600

Figure 2-3 CPU, ABUS, and Memory Backplane Components
- Side View
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I/0 BACKPLANE COMPONENTS AND PIN NUMBERING SCHEME
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2.6 CABINET CAGE BACKPLANE - REAR VIEW

Note: See backplane interconnect chart for a list of cables and
interconnections.
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BACKPLANE INTERCONNECTIONS

2.7
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CHAPTER 3

POWER
FRONT-END CABINET CPU CABINET
I 1" SYSTEM CONTROL PANEL
CONSTANT VOLTAGE
TRANSFORMER
REGULATORS
CONSOLE LOAD DEVICE K " 3 € o B8 c A L
(RLO2) AC INPUT| =52V [-5.2V EMM | —2v -2V +5VBB [+5V +5V AC INPUT]
+15 v 200 A 200 A 100 A 100 A /6 A 85 A 200 A +12V
H7170-A | H7180-A [H7180-A| H7188-A | H7187-A| H7187-A| H7186-A|H7186-A| H7180-A [H7170-A
BAT1-AL Ok @3 @
r——-=—-" A
| H7140-CA 1 MEMORY CPU/FPA ABUS /0
|L POWER SUPFLVJ 9 SLOTS 18 SLOTS 5 SLOTS 20 SLOTS
260 MB + TERM EBOX, CS, IBOX SBIA DW780 (3 MAX), CI780,
MBOX, CLOCK, FPA (2 MAX) UDAS0, TU81, + 2-TERM
POWER CONSOLE + TERM
TRANSFORMER
(50 HZ ONLY) ®—
o) @) AIRFLOW 1 @n @ AIRFLOW 2
H7231-A BATTERY BACKUP UNIT l l 876-A AC POWER CONTROL

LEGEND

FRONT VIEW

(1) EXHAUST TEMPERATURE SENSORS
(2) AMBIENT TEMPERATURE SENSOR

(3) AIRFLOW SENSORS

(4) 50 HZ TRANSFORMER TEMPERATURE SENSOR
(5) GROUND CURRENT SENSOR

(6) FILTER PRESENT SENSOR

Figure 3-1

3.1
Part Number
12-19526-01
12-22805-01

17-00932-01

876-A

H7140-CA

MR.15284

Power System Components

POWER SYSTEM COMPONENT DESCRIPTION

Description
Temperature Sensor.

Air Flow Sensor (with red LED).

Cable Assembly (for connecting Dranetz 626 Line
Monitor to the System).

System Power Controller. Provides switched and
unswitched ac power distribution as well as DEC

power bus interconnections.

Front end cabinet BAll-AL expansion drawer power
supply. Provides the necessary dc power for all
backplanes within this expansion drawer.
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H7170-A MPS ac Input Modules which provide 300 Vdc as input
to the 1low voltage regulators. Also provide low
power + 12 and + 15 volts.

H7180-A MPS +5 V and -5.2 Vdc Regulators (200 Amps).

H7186-2a MPS +5 Vdc Regulator (85 Amps).

H7187-A MPS -2 Vdc Regulator (100 Amps).

H7188-A Environmental Monitor Module (EMM) . Provides

control of the MPS and monitors the environment of
the CPU. Communicates with the console via an
asynchronous interface.

H7231-A Battery Back-up Unit which supplies +5 V for the TOY
clock and 250 Vvdc (@ 0.8 Amps) for 10 minutes
minimum upon a power failure.

3023959-01 Constant Voltage Transformer (CVT) 60 Hz-Rev El

3023959-02 Constant Voltage Transformer (CVT) 50 Hz-Rev El

3.2 ENVIRONMENTAL SENSOR DESCRIPTIONS (AND LIMITS)

There are a number of sensors located within the system which
monitor various aspects of the system environment. These
monitoring devices work in conjunction with the hardware and
software to ensure that abnormal environmental conditions get
reported and, in some cases, power down the system to prevent
pending damage from occurring.

The following sections describe the various sensors used, how they
operate and what their thresholds are set at.

3.2.1 Air Temperature Sensors

There are four air temperature sensors installed in the VAX 8600
System CPU cabinet. Theése sensors are used to monitor four
conditions of the CPU cabinet and module card cage.

3.2.1.1 Ambient Air Input Temperature Sensor (Tl) - This sensor
monitors the CPU cabinet input temperature. The programmable
thresholds are currently set at 33 degrees C (yellow zone) and 35
degrees C (red zone).

If the sensor detects that the temperature has dropped below 16
degrees, an information message will be printed on the console
terminal. Since this is a non-fatal condition, a pending shutdown
will NOT be initiated.
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3.2.1.2 Module Card Cage Exhaust Temperature Sensors (T2, T3, T4)
- These sensors measure the exhaust temperature at three separate
locations above the CPU cabinet module card cage. The programmable
thresholds are currently set at 48 degrees C (yellow zone) and 55
degrees C (red zone).

If the sensor(s) detects that the temperature has dropped below 16
degrees, an information message will be printed on the console
terminal. Since this is a non-fatal condition, a pending shutdown
will NOT be initiated.

3.2.1.3 Air Temperature Increase Across Modules (All Sensors) -
This measurement is achieved by monitoring the difference (delta)
between the card cage input temperature sensor (Tl) and each of the
exhaust temperature sensors. This results in three measurements as
follows:

"Delta Temperature T1-T2"
"Delta Temperature T1-T3"
"Delta Temperature T1-T4"

The programmable thresholds are currently set at 15 degrees C
(yellow zone) and 20 degrees C (red zone).

3,2.1.4 Critical Cabinet Temperature Sensor (T3) - In addition to
providing a reading for the temperature measurements outlined
previously, this sensor also feeds a hardware circuit in the EMM
which forces a TOTAL OFF system power down when the temperature
exceeds 60 degrees C.

3.2.2 Air Flow Sensors

There are two air flow sensors present in the CPU cabinet which are
located directly below the module card cage. The outputs of these
sensors feed the EMM which in turn will report when the air flow
drops below a specific amount, allow a specified amount of time for
an operator to correct the situation and, if not remedied, power
down the system.

3.2.3 Ground Current Sensor

A ground current sensor is located in the front end cabinet which
measures ground current on the main ground conductor where it
enters the cabinet.

There is no "limit" set for this measurement. Rather, the reading
will only be taken when requested by the operator (via the "SHOW
POWER" console command). Field Service should use this sensor to
verify that the ground current is within the specified tolerance
(100 milliamps) and that the current does not change drastically
over a period of time.
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3.2.4 50-Hertz Transformer Temperature Sensor (Front End Cabinet)

There is a temperature sensor installed on the power transformer
used in 50 Hertz systems. This temperature sensor is monitored
continuously and will cause an Emergency Power off if the
temperature rises above 175 degrees Celsius (+ 5 degrees).

3.2.5 CPU Cabinet Filter Sensor

A mechanical switch located at the right rear of the module card
cage in the CPU cabinet detects the presence (or absence) of the
cabinet filter. If the filter is not installed, the system will
not power wup. Furthermore, if the filter is removed while the
system is up and running, the system will POWER DOWN.

3.3 ENVIRONMENTAL MONITORING AND EMERGENCY POWER OFF CONDITIONS

The System has a number of environmental monitoring schemes that
are used to monitor and report specific ambient conditions and,
under certain circumstances, powcr down the system due to pending
critical environmental conditions. All the schemes fall into one
of the following categories.

3.3.1 EMM Hardware Monitored and Controlled

When these monitored conditions reach a specified threshold, they
1mmed1ately force an emergency power off of the entire system. The
main circuit breaker on the 876-A power controller is tripped and
the four walnuts (indicators), on the EMM, indicate the source
problem.

Refer to "H7188-A EMM MODULE - VISUAL INDICATORS" for more
information on the EMM Total Off codes.

Refer to "Environmental Sensor Descriptions (and Limits)" for more
information on the sensors.

3.3.2 EMM Software Monitored and Controlled

This EMM mode of operation is referred to as ASD (Auto Shutdown).
Refer to "ENVIRONMENTAL SENSOR DESCRIPTION (AND LIMITS)" for more
information on the conditions monitored and thresholds.

If a monitored condition reaches a specified threshold, the console
will be notified to warn the operator of a pending environmental
fault. Various indicator LEDs will also be lit. If the condition
is not rectified within a specific amount of time, or the condition
reaches a second higher threshold, an emergency power off of the
entire system is initiated and the main circuit breaker on the
876-A power controller is tripped.

)
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3.3.3 EMM Software Monitored and Console Software Controlled

These conditions, under Console Software control, are monitored and
reported to the Console Software. These conditions will not cause
an emergency power off, rather they will be reported via an error
message on the Console terminal.

This EMM mode of operation is referred to as DEFAULT mode. Refer
to "ENVIRONMENTAL SENSOR DESCRIPTION (AND LIMITS)" for more
information on the conditions monitored and thresholds.

3.3.4 876-A Power Controller Monitored and Controlled

These conditions, monitored by various sensors, are intended to
prevent system power-up under unsafe conditions as well as forcing
SWITCHED system shutdown when an unsafe condition is detected.

NOTE

With the exception of "EMM Software Monitored and
Console Software Controlled", all these schemes may
result in a system power down situation. To help
illustrate the interaction of these systems, refer
to the "Power Shutdown Sequence" flowchart. Also,
the section titled "Environmental Monitoring -
Software Control"™ gives additional information on
the software timing of the air flow and temperature
faults, as well as a description of the warning
messages.

3.4 REFERENCE DOCUMENTATION

DEC STD 123 (Power Control Bus Standard) EL-00132-00
KA86 EMM Technical Description EK-KA86V~-TD
KA86 System Power Technical Description EK-KA86P-TD
VAX 8600/8650 Field Service Maintenance Print Set MP-01714-00
VAX-11/780 Power System Technical Description EK-PS780-TD

3.5 SYSTEM ENVIRONMENTAL MONITORING - SOFTWARE CONTROL

There are a number of environmental parameters monitored by the EMM
software and in some cases controlled by the console software.
When a change of status in any of these parameters is detected, the
action taken will depend on whether or not the c¢onsole is in CIO
mode, and whether or not the status change is fatal.

Upon detection of a change of status:
e If the console is in CIO mode, a descriptive error message

is printed on the console terminal detailing the status
change.
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e If the console is in PIO mode, the following "generic"
console message will be printed:

\ "$SYSTEM, Environmental Alert - Environmental
Monitor has detected an alert condition. Please
check the error log."
As outlined in this message, it will be necessary to
consult the error log to determine the source of the alert
condition.
e If the status change is not corrected within a specified
amount of time, a total system power down is initiated, and
a software timer (Automatic Shutdown timer, or ASD) begins.
If the situation is not corrected within the amount of time
specified by the timer, then the system will be shutdown by
the EMM. Furthermore, if the console is in PIO mode, the
"generic" message outlined above will be appended by the
following:

"Total system power shutdown pending if condition
is not corrected.”

e If the status change is not catastrophic in nature, then
the only action taken by the software is to report the
change via the messages outlined above.

Each of these conditions, with the action taken, is outlined below.

3.5.1 Temperature Sensor (or Delta Temperature) Enters Yellow Zone
When a monitored temperature parameter enters the yellow zone:

® a warning message is typed on the console terminal.

e the ALERT LED will be 1lit SOLID.

As this is considered a NON-FATAL situation, no other action is
taken.

3.5.2 Temperature Sensor (or Delta Temperature) Enters Red Zone
When a monitored temperature parameter enters the RED zone:

e A warning message is typed on the console terminal.

e the ALERT LED flashes

e the Automatic ShutDown timer is set to one minute.
Since the ASD timer has been set to one minute, a pending shutdown
has begun. If the RED ZONE temperature condition is not rectified

. within one minute, the EMM initiates a TOTAL-OFF condition which
trips the 876-A main circuit breaker.

3-9
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~3.5.3 single Air-flow Fault
When an AIR-FLOW fault is detected, the following occurs:
e a warning message is typed on the console terminal.
e the AIR-FLOW sensor LED lights solid.
e the ALERT LED (on the SCP) flashes.
e the Automatic shutdown timer is set to three minutes
Since the ASD timer has been set to three minutes, a pending
shutdown has begun. If the air flow fault condition is not

Rectified within three minutes, the EMM initiates a TOTAL-OFF
condition which will trip the 876-A main circuit breaker.

3.5.4 Double Air-flow Fault
When a second AIR-FLOW fault is detected, the following occurs:
e a warning message is typed on the console terminal.
® the second AIR-FLOW sensor LED lights solid.
e the ALERT LED continues to flash.
e the Automatic shutdown timer is set to one minute.
Since the ASD timer has been set to one minute, a pending shutdown
has begun. If the double air flow fault condition is not rectified

within one minute, the EMM initiates a TOTAL-OFF condition which
will trip the 876-A main circuit breaker.

3.5.5 MPS Status Change
When the EMM and/or console software detect a change in the status

of the MPS system a message is printed on the console terminal
outlining the status.

3.6 MPS POWER DISTRIBUTION AND COLOR CODES

Reg Part Voltages Load (Backplane and/or Modules)
A H7180-A +5 V EMM (H7188-A), CSL (L0201), I/O Backplane,
Clock Module (L0217/L0231)
B H7186-A +5 V Memory Backplane (this regulator has BBU)
C H7186-A +5 Vv ABus Backplane, Memory Backplane
D H7187-A -2V CPU and ABus Backplanes (Note 1)
E H7187-A -2V CPU and Memory Backplanes (Note 1)
F H7180-A -5.2 V CPU and Memory Backplanes (Note 2)
H H7180-A -5.2 Vv CPU, ABus and I/0 Backplanes (Note 2)
K H7170-A +15 Vv I/0 Backplane
+ 300 V Regulators F and H
L H7170-A + 12V EMM (H7188-A), CLK (L0217 for VAX 8600,

L0231 for VAX 8650), CSL (L0201)
+ 300 v Regulators A through E
+

BBU H7231-A 5V TOY (L0201)

3-10
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NOTES

1. H7187-A Regulators D and E outputs (-2 V) are
tied together on the backplane.

2. H7180-A Regulators F and H outputs (-5.2 V) are
tied together on the backplane.

3. The H7180-A Regulator is used for both the =5.2
V and +5.0 V supplies. The actual regulator is
the same in all cases with the output voltage
being "selected"” by insertion into the
backplane (i.e., if plugged into slot A it will
provide +5 V, whereas if plugged into slots F
or H it will provide -5.2 V).

4. The H7170-A Regulator provides the 300 Vdc bus
input to the other regulators as well as low
power + 12 V and + 15 V. These two regulators
are interchangeable; selection for the 12/15 V
output is made by a jumper on the MPS

backplane.

3.7 MPS POWER DISTRIBUTION COLOR CODE CHART

Color Voltage
BLACK GROUND
RED + 5V

GRAY -2V

VIOLET - 5.2V
GREEN - 15V
YELLOW + 15 VvV
ORANGE + 12 V
BROWN - 12 Vv

3.8 HOW TO MARGIN MPS REGULATORS

It is possible to margin some of the MPS dc voltage regulators
using a console command. The margining is actually controlled by
the EMM. Of the voltage outputs from the MPS, the +5, -5.2 and =2
volt outputs are marginable, the + 15 and + 12 volt outputs are
not. Also, as the -5.2 and -2 volt outputs are tied together on
the backplane, these regulators must be margined in pairs; the +5
volt regulators can be margined separately.

To margin an MPS regulator, use the SET MARGIN command. For a
detailed description of this command refer to the Console Software
Specification. A brief description of the margining procedure
follows.
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CPU BACKPLANE

VOLTAGE | SILKSCREEN B/P PIN REGULATOR
GROUND O
+5V O A02-91 A
+5 V TOY O A02-03 H7231-A
+12v e A0290, A1190 L
-12v q B11-02 L
-5.2V BUSBAR (VIOLET) F, H*
-2V BUSBAR (GREY D, E*
MEMORY BACKPLANE
VOLTAGE | SILKSCREEN B/P PIN REGULATOR
GROUND O
+5V O 8" 04 c
+5 V BBU O B8 92
-2V BUSBAR (GREY) D E*
=52V BUSBAR (VIOLET) F. H*
ABUS BACKPLANE
VOLTAGE | SILKSCREEN B/P PIN REGULATOR
GROUND O
+5V O c
—2v BUSBAR (GREY) D, E*
—52V BUSBAR (VIOLET F. H*
EMM3 SBIA
AC LO L BO3-12
EMM3 SBIA
DCLO L 803-10
1/0 BACKPLANE
GROUND O *c2
+5V O A2 A
5.2V O EO5K1-E06K1 FH*
-15V V) DO2B2-D04B2 K
+15V O C02U1-C04U1 K
SUPPLY
et FO9R1
SUPPLY
Er FO9R2

*REGULATOR OQUTPUTS TIED TOGETHER
NOTE:
THE B/P PINS LISTED ARE FOR REFERENCE ONLY AND DO NOT NECESSARILY INDICATE ALL

PINS WHERE VOLTAGE WILL BE PRESENT. REFER TO THE APPROPRIATE WIRE LIST FOR A
LIST OF ALL CONNECTIONS

MR-15815

Figure 3-5 MPS Voltage Measurements
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SIDE 1
(COMPONENT SIDE)

GROUND

2V ,(/////A\\\\\\\ 2v

| |
Y

C B A

d [ Y 8
] [ ]

-5.2V -5.2V

GROUND

SIDE 2
(ETCH SIDE)

Sy v =Yy
NOTE:
VOLTAGE PADS REPRESENT GOLD ETCH ON MODULE

MMMMMMM

Figure 3-6 Module Power Connections
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3.8.

1.

Reg
Vit

3.9

LED

BUS

1 MPS Regulator Margining Procedure

Determine which regulator/voltages you wish to margin.
Referring to the regulator location below, select one or more
of the following:

Regulators H and F -5.2 V
Regulators E and D -2
Regulator C +5
Regulator B +5
Regulator A +5

<<<<

K H F EMM E D B c A L
415V -5.2 V -5.2 V -2V =2V +5V +5V 45V +12V

From CONSOLE I/O mode, enter one of the following commands to
the VAX 8600 Console:

>>>SET MARGIN HIGH reg# Increases the voltage, for the
selected regulator(s), by 5%.

>>>SET MARGIN LOW reg# Decreases the voltage, for the
selected regulator(s), by 5%

>>>SET MARGIN NORMAL reg# Returns the voltage, for the
selected regulator(s), to normal.

NOTE

Reg# refers to the selected regulator(s) (e.g.,
A, B, C, DE, FH, or ALL) and if omitted, all
regulators (A through H) will be selected.

To verify/measure the margined voltage, use the SHOW POWER
command (see example in section on MPS Power and Sensor
Reading) or measure the voltage on the appropriate backplane
(see MPS Voltage Measurements).

When completed, be sure to return the voltages to normal using
either the SET MARGIN NORMAL command or the INIT/POWER command.

H7170-A POWER SUPPLY - VISUAL INDICATORS

CONDITIONS

OK GREEN LED. 1Indicates when bus voltage is within 165
to 315 vVvdc. The minimum voltage required for MPS
regulator operation is 165 Vdc. The buses are
supplied by H7170-A units K and L.

The Bus OK LED does not light when the H7170 units
do not receive ac input power, and blinks when the
ac power is less than specified (below 156 V RMS
line to line based on a 208 Vac input).

MODULE OK GREEN LED. Indicates when the H7170-A unit is

supplying voltages that are within proper regulation
range, and no other faults are present.

)
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Bus O.K. @

H ﬁ E Modute 0% @)

1 [ - I - I Over Voltage @
Over Current @

ol lolil a1
Power Supply
H7170-A

EESE

MR-15817

Figure 3-7 H7170-A Power Supply - Visual Indicators

OVER VOLTAGE RED LED. Indicates when any, or all auxiliary
voltages (in an H7170) crowbar. Input power must be
removed to reset this signal.

Overvoltage trip operation is as follows:

+12 V output: +12.8 to +13.6 vdc
=12 V output: -12.8 to -13.6 vdc
+15 V output: +16.2 to +16.9 vdc
=15 V output: -16.0 to -16.7 Vvdc

) OVER CURRENT YELLOW LED. Blinks when output current is above 2
/ Amps at either (or both), the 12 volt and 15 volt
output.
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3.10 H7180-A, H7186-A, AND H7187-A POWER SUPPLY VISUAL INDICATORS

LED DESCRIPTION

MODULE OK GREEN LED. Indicates that the regulator output j)
voltage is within the regulation range and that no
faults are present.

Regulator Regulation range
H7180-A (A) +5.0 V. + .005 vdc
H7180-A (F,H) -5.2 V + .005 vdc
117186-A (B,C) +5.0 V + +025 vdc
H7187-A (D,E) -2.0V + .015 vdc
Module O.K. @
Over Voltage @
Over Current @ )
gl |
Power Supply
H7180-A

LD

Figure 3-8 H7180-A Power Supply




OVER VOLTAGE

OVER CURRENT

POWER

RED LED. Indicates that an overvoltage condition
has occurred. This condition will latch and the
voltage output will be crowbarred.

Regulator Overvoltage limit
H7180-A (A) +6.0 V
H7180-A (F,H) -6.0 V
H7186~-A (B,C) +6.3 V
H7187-A (D,E) -2.8 V

YELLOW LED. Blinking LED indicates that the
regulator output current is above the maximum
rating.

Regulator Maximum output current
H7180-A (A) 200 A
H7180-A (F,H) : 200 A
H7186-A (B,C) 85 A
H7187-A (D,E) 100 A

Module 0.K. @)
Over Voltage @
Over Current @

o1 11]1
Power Supply
H7186-A

N 7

—-

Figure 3-9 H7186-A (H7187-A) Power Supply
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Total Off Code

MAGNETIC @ a4
DISK
INDICATORS @
2
(P}
Key Fault
Leps —=—F @ AC. Input
Module Fault
SWITCH —————f————{) Electrical Key
. Override
ERsB0B0"
EMM
H7188-A

MR-14667

Figure 3-10 H7188-A EMM Module Visual Indications
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3.11 TOTAL OFF CODES - FAULT CONDITIONS

Total Off Code
10 4 2 1 Octal Condition

0 0 0 O 0 EMM program turns off ac power in
response to a console initiated
command (normal power off condition)

0 0 0 1 1 Overtemperature, Regulator A

0 0 1 0 2 Overtemperature, Regulator B

0o 0 1 1 3 Overtemperature, Regulator C

0 1 0 O 4 Overtemperature, Regulator D

0o 1 0 1 5 Overtemperature, Regulator E

01 1 0 6 Overtemperature, Regulator F

01 1 1 7 Overtemperature, Regulator H

1 0 0 0 10 Transformer OT (50 Hz only)

1 0 0 1 11 Overtemperature, Spare B (unused)

1 0 1 0 12 Bad ac input, Module K

1 0 1 1 13 Bad ac input, Module L

1 1 0 o0 14 Cabinet overtemperature, Sensor T3*
1 1 0 1 15 Not used

1 1 1 0 16 Overtemperature, Spare C (unused)

1 1 1 1 17 EMM cannot communicate with the

Console +

3.12 EMM LEDS AND SWITCHES
LED or Switch Indication/Function
Key Fault Red LED. 1Indicates a missing or misplaced module(s)

in memory, CPU, or ABus backplanes of the VAX
8600/8650 System cabinet card cage.

AC Input Indicates ac input errors detected during power
Module Fault up. MPS modules K and/or L are not OK.

Electrical This switch will override a SERIAL KEY FAULT,
Key Override allowing the power-up sequence to continue.

* Temperature sensor T3 (below the EMM module) monitors the outlet
temperature from the module cage and the inlet temperature to the
EMM. 1In addition to providing temperature data to the EMM/Console
(for yellow and red zone temperature monitoring), T3 also feeds a
hardware circuit that shuts down the system when the temperature
exceeds 60 degrees C. This hardware generated shutdown provides a
failsafe circuit should the software monitoring cabinet
temperatures fail.

4+ For this condition, the magnetic disk indicators will flash
alternately; all on, and then all off.
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3.13 MPS POWER AND SENSOR READING
Field Description
Input Indicates what parameter/unit is being measured (e.g., ‘j)
temperature or regulator).
Measured The actual value read. Will be a voltage, current or
temperature (in degrees C).
Margin Listed-only for the marginable regulators and will read:
NORMAL - Voltage is not margined
HIGH - Voltage has been margined high, + 5%
LOW - Voltage has been margined low, - 5%
DC>>SH POWER
Input Measured Margin Status Input Measured Status
Regl A +5.02 V NORMAL OK Inlet
Regl B +5.02 Vv NORMAL OK Templ 22 Deg C OK
Regl C +5.02 V NORMAL OK
Regl D =-1.98 V NORMAL OK Outlet
Regl E =-1.98 V NORMAL OK Temp 2 24 Deg C OK
Regl F -5.18 V  NORMAL OK
Regl H =5.18 V NORMAL OK Outlet
Regl K +15.16 V OK Temp 3 22 Deg C OK
-14.92 Vv OK
Regl L +12.19 V OK Outlet
~-12.09 Vv OK Temp4 24 Deg C OK
Gnd Cur 78 Milliamps
Status Overall status of the unit being measured and will read:
- Normal status, all OK
3.14 MPS STATUS MESSAGES
When the Console is notified of an MPS Status change it will print
a message on the Console Terminal. Refer to Chapter 4 of the
System Fault Isolation Manual for a description of MPS Status
Messages.
3.15 HOW TO ENABLE/DISABLE BATTERY BACKUP
The BBU Unit can be enabled/disabled via console commands. To

e the BBU, enler the following command:

>>>SET FLAG BBU ON

o disable the BBU, enter the following command:

>>>SET FLAG BBU OFF )
termine the status of the BBU (whether or not it 1is enabled)

the SHOW POWER or SHOW FLAGS command. Refer to the section on
ower and Sensor Reading.
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3.16 HOW TO DETERMINE THE BATTERY CHARGE STATUS OF THE BBU

There is a red LED located on MPS backplane 2 (labeled D2) which
indicates the current status of the BBU charging circuit and is
read thus:

D2 Indicator Status

OFF BBU is either turned off or broken.
ON BBU is fully charged.

FLASHING BBU Batteries are charging.

(once per sec)

FLASHING BBU is supplying power to memory.

(10 times per sec)

3.17 H7140-CA POWER DISTRIBUTION

The H7140-CA supplies power to all backplanes within the BAll-L
UNIBUS expansion drawer in the Front End Cabinet. There is a total
of 4 backplanes within the expansion drawer: two 9-slot DD11-DK
and one 4-slot DD11-CK backplanes for the UNTBUS on DW780-0 ; one
4-slot DDV11-CK backplane for the Console OQBus. The power
connections for each of these backplanes is made via Mate-N-Lok
connections to the H7140-CA. The interconnections are shown in the
following figure.

The table below lists the color codes used on each of these power
harnesses. The H7140 Power Distribution/Interconnection Tables
list the interconnection and backplane test points where th
voltages can be measured for each of the three differer
backplanes.
NOTE
The H7140-CA is an FRU as a complete unit. Voltage

adjustments are done at the factory and should not
be attempted in the field.

3.17.1 H7140 Power Distribution Color Codes
Color Voltage

BLACK GROUND

RED +5 V
GRAY +15 V
WHITE +15 Vv
BLUE -15 v
GREEN -15 v
BROWN -5 V or LTC

ORANGE +20 V
VIOLET DC Low
YELLOW AC Low

)
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DD11-DK DD11-DK

DDV11-CK DD11-CK

(4-SLOT Q-BUS)

(9-SLOT UNIBUS)

(4-sLoT
UNIBUS)

(9-SLOT UNIBUS)

|
|
I
I
I
I
I
-

[ J12 ] | J14 | I J4 l rJ3 ] l J2 ] | J1

NOTE:
VIEW FROM BOTTOM OF BA11-AL EXPANSION DRAWER.

S——

I |

MR.15820

Figure 3-12 H7140-CA Powcr Intcrconnection Diagram

3.17.2 H7140 Power Distribution/Interconnection Tables

DD11-DK Backplane

Backplane

Color Voltage J1l & J3 J2 & J4 Slot Row Pin
BLACK GROUND 8,9 8,9 all all cC2
RED +5 Vv 1,4,12 1,4 all all A2
GRAY,WHITE +15 V 2 6 all c Ul
BLUE,GREEN =15V N/C 13,15 all C B2
N/C = Not Connected.
DD11-CK Backplane

Backplane
Color Voltage Jl4 Slot Row Pin
BLACK GROUND 7,8 all all C2
RED +5 V 1,4,12 all all A2
GRAY,WHITE +15 V 2,6 all C Ul
BLUE,GREEN =15 V 13,15 all C B2
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DD11-DK / DD11-CK Backplane J19 Interconnections

Backplane
Color Item J19 Slot Row Pin
BLACK GROUND 1 all all Cc2
BROWN LTC 2 all [ D1
VIOLET DC LO 3 all C N1
YELLOW AC LO 4 all C vl
NOTE

The backplane pins listed do not necessarily show
where voltage is present for ALL pins. Refer to
the appropriate W/L for all connections.

DDV11-CK Backplane

Backplane

Color Voltage J12 Slot Row Pin
BLACK GROUND 7,8 all all C2
RED +5 Vv 1,4,12 all all A2
GRAY +15 Vv 2 A 01 s1
B 01 S1
- +12 V * A-D 02 D2

* +12 V is generated from +15 V on the OBus Connector module,
M9403, which is installed in slot 1 of the backplane. Refer to
drawing CS-M9403=0~=1 for more details. There 1is a 3 Amp fuse
mounted on this module at the + 12 V output.

NOTE

The following adjustment must be made when the
H7140 power supply has been replaced. Measure the
voltage level at pin AD2 (or BD2), of QBus slot 1
(where the M9403 paddle card is installed). Adjust
the trimpot on the M9403 module until the voltage
measures +12 vdc + 0.05 V.

3.18 RLO2 (CVT) POWER INFORMATION

The RLO2 disk drive and BAll-AL expansion drawer requires a
Constant Voltage Transformer (CVT) to condition the incoming ac
power. The CVT is mounted in the front end cabinet at the top rear
of the RLO2 (refer to the Power System Component Location diagram).
Switched ac power is the input to the CVT from the 876-A power
controller and output ac power is provided for the RL02 disk drive
and the H7140-CA (in the BAll-AL).

NOTE

The CVT provides 110V output for both 50HZ and 60HZ
systems and as such, the input VOLTAGE SELECTOR at
the rear of the, RL02 disk drivec MUST BE SET AT 110V
and the VOLTAGE RANGE SELECTOR must be set at NOM
in all cases.

The same is true for the H7140-CA power supply in

the BAll-AL UNIBUS Expansion Drawer, which must
always have the input voltage selector set at 110V.

3-24
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CHAPTER 4

INITIALIZATION AND BOOTSTRAP TROUBLESHOOTING PROCEDURES

4.1 INTRODUCTION

This section has two objectives:

1. Describe the major events that occur during the system
power-up and boot sequence.

2. Provide a set of troubleshooting procedures that will aid
in isolating faults that may occur during the power-up and
boot sequence.

The first objective is satisfied with a time line flow chart that
illustrates the major visible events that take place during the
power-up and bootstrap process, and the approximate time between
events. Following the flow chart is a brief explanation of the
internal (non-visible) events that take place between the major
events, including pointers to the appropriate troubleshooting
procedure. The second objective 1is satisfied by a set of
troubleshooting flow charts and procedures.
NOTE

This section is still under development

4.2 BOOT SEQUENCE TIME LINE FLOW DESCRIPTION

1. POWER ON

a. AC power is routed to the ac input modules (K and L) which
in turn supply:

e 300vdc to the main power bus (from modules K & L).
e + 15 Vdc to the I/O backplane (from module K).
e +12 Vdc to EMM and Clock Module (from module L).

If the ac input module fault LED is set on the EMM, see AC
Input Unit Troubleshooting Flow.
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b. The EMM and Clock Module Check the parallel and serial
module keying circuits.

0:00

If parallel key loop failure, set the EMM KEY FAULT LED
and abort power=up. See Parallel Key Loop
Troubleshooting Flow.

If serial key loop failure, set the appropriate Clock
Module LED and the EMM KEY FAULT LED, and check the key
override switch (EMM). If the EMM ELECTRICAL KEY
OVERRIDE switch has been depressed, then continue. If
not, then abort the power-up. See Serial Key Loop
Troubleshooting Flow.

POWER ON <%>

DISPLAY: CSL 3:10 DISPLAY:
SELF TEST PAMM MSG
IN SCP LEDS
T I
5 SECONDS 10 SEC?NDS
i
DISPLAY: 3:20 DISPLAY:
ROM BANNER BOOT MSG
I T
25 SECONDS 5 SECOTDS
]
RING: 3:25 DISPLAY: VMB
CTY BELL LOAD ADDRESS
I T
10 SECONDS 55 SEC?NDS
]
DISPLAY: 4:20 DISPLAY:
INITIAL VMS BANNER
BANNER
| T
5 SECONDS 40 SECONDS
| |
DISPLAY: 5:00 DISPLAY:
CSL BANNER STARTUP.COM
AND INIT MSG TEXT
T T
50 SECONDS 20 SECONDS
1 |
DISPLAY: INIT 5:20 SYSTEM READY
POWER MSG FOR LOGINS
|
7 SECONDS
| -
DISPLAY: INIT (on LINE )
CPU MSG
]
88 SECONDS

Figure 4-1 Boot, Sequence Time Line Flow

)
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INITIALIZE/BOOT TROUBLESHOOTING PROCEDURES
Turn on Regulator A (+5Vdc to EMM, Console, and 1I/0
backplane).
e The EMM begins self initialization.
e If error: 1loop on failing test (console will detect

and report).

If Module OK LED is not 1lit, see Regulator A (+5 Vdc)
Troubleshooting Flow.
Console begins self initialization.

e Initialize registers, disable external interrupts, and
run Console PROM Self Test (01 through 10 ).

e If Self Test fails: See Console Initialization and
Self Test (1-10) Troubleshooting Flow and SCP LEDs
Troubleshooting Chart.

DISPLAY PROM BANNER (Console PROM Self Test 11)

a.

Execute Self Test (11-35)

e Test 11 will print "VAX 8600" FOR PROM V36 or earlier,
and "PROM Vnn", where nn is the PROM version number,
for PROM V37 or higher.

e If Self Test Fails: Print a failure message and loop
on failing test. See Console Self Test (11-35)
Troubleshooting Flow.

RING CTY BELL

a.

b.

The operator has 5 seconds to interrupt the boot sequence
and enter PROM Command Context by pressing any key on the
CTY or RTY.

Execute Console PROM RLO2 Tests.

e If Error: Print error message and abort sequence. See
Console QBus troubleshooting flow chart.

DISPLAY INITIAL BANNER

a.

b.

Read and perform checksum of RLO2 Boot Block (Block 0).

Initialize console mapping

DISPLAY CONSOLE BANNER and INIT MESSAGE

a.

b.

Ce

Load SDB signal name overlays.
Start KAF timer

If REBOOT, restore console and remote port parameters.

4-3
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d. Turn off all SCP LEDs.

e. Initialize system (CPU) Clock

6. DISPLAY INIT POWER MESSAGE
a. Initialize Console/EMM Communications
b. Read EMM Status

e If no EMM response: Display Message

c. Load EMM Voltage and Temperature parameters
d. Read Regulator K, L and A Status

e If error: Display Message.

e. Read Regulator C, D, E, F, and H Status

e If error: Display Message.

f. Clear all Margin Parameters
g. Turn on and check regulators: B, F and H, D and E, and C.

e If error: Display Message.

h. Direct EMM to Deassert DC LO

e If error: Display Message.

i. Direct EMM to Deassert AC LO

e If error: Display Message.
j. Direct EMM to clear Magnetic Latches and Air Flow Fault
Status.

® If error: Display Message.

k. Direct EMM to enter Default Mode.

7. DISPLAY INIT CPU MESSAGE
- TBS

8. DISPLAY PAMM MESSAGE
- TBS

9. DISPLAY BOOT MESSAGE

- TBS



) 11

10.
- TBS

- TBS
12.
- TBS
13.

- TBS

HERE IF AC INPUT MODULE
FAULT ON EMM

INITIALIZE/BOOT TROUBLESHOOTTNG PROCEDURES

DISPLAY VMB LOAD MESSAGE

DISPLAY VMS BANNER

DISPLAY STARTUP.COM TEXT

SYSTEM READY FOR LOGINS

START v

FROM REG: A

MODULE OK
REGULATOR K

— MODULE OK
REGULATOR L

ENSURE H7170 CIRCUIT
BREAKER IS ON.

SWAP H7170
REGULATOR L OR K

FIXED?YES DONE
NO CONTINUE

CHECK 876A
USING PRINT SET. NO
TRY ROTATING
J11/412 PLUGS.
SWAP 876A

3 PHASE
POWER AT
876A

CHECK CONNECTION FROM 876A:
REG L: 876A-J11 TO J4 MPS B/P #1
REG K: 876A-J12 TO MPS B/P #2

— MODULE OK
REGULATORS K AND L

CHECK CB1 ON REAR
OF FE CAB.

CHECK CUSTOMER
POWER.

CHECK CONNECTOR
BETWEEN FE CAB
AND 876A.

876A
POWER ON

— CHECK 876A

— CIRCUIT BREAKERS
— CHECK 876A FUSES
— 876A S/B IN REMOTE

TRY LOCAL POSITION
OF 876 IF POWER UP
THEN CHECK CABLE
FROM 876A J6 TO
SCPJ10

\
/

?EITHER SWAP H7170 AGAIN

OR USE PRINT SET SCHEMATICS
TO ISOLATE.

COULD TRY RUTATING H7170S
TO SEE IF PROBLEM MOVES.

MEASURE VOLTAGE BETWEEN PINS 1
AND 2 OF DEC POWER CONTROL BUS
(FRONT OF 876A, J1 OR J2).

IF 20 V THEN USE 876A PRINT SET TO
ISOLATE.

IF O V THEN WE HAVE POWER INHIBIT.
USE 876A POWER INHIBIT CHART TO
ISOLATE (BY DISCONNECTING THEN
ISOLATING SOURCE).

876A POWER INHIBIT SOURCES

876A
CONNECTOR TO DESCRIPTION
Ja FILTER SWITCH CPU CARD CAGE
J5 BBU-J19 BBU OVERTEMP
J7 SBI EXPANSION  AIRFLOW/OVERTEMP

Figure 4-2

AC Input Module (K and L) Troubleshooting Flow

MH-180s
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4.3 MODULE KEYING

4.3.1 Overview

The VAX 8600/8650 system implements an electrical module keying
scheme to prevent the unintentional destruction of modules when
they are inserted in an incorrect slot. The scheme is to detect
the incorrect installation of a module prior to system power-on,
inhibit system power-on, and flag the user of the condition. The
hardware = involved in this scheme includes the MPS (EMM), the clock
module and the MEM/CPU/ABUS backplanes and modules.

NOTE

Modules within the I/O backplane are not verified
under this scheme.

4.3.2 Implementation

Two separate types of module keying loops are used: a technology
or parallel 1loop, and a serial key loop. The parallel loop
verifies that modules of incompatible technology are not inserted
into the wrong backplanes. The serial key loop verifies the
correct slot locations of modules within a particular backplane.
The parallel 1loop must be satisfied before testing the serial
loops.

The serial loops are broken down into separate serial key loops,
CPU, FBox, and one for each IOA. With the exception of the CPU
SERIAL KEY LOOP, the other serial loops must be enabled before they
are used (i.e., at least one of the option modules must be inserted
in the correct B/P for the serial loop to be enabled).

Refer to the Module Keying Diagrams, or, for a more complete
description, refer to the EMM Technical Description Manual for a
detailed description of key loop operation.

Refer to the diagram of H7188-A EMM Module-Visual Indicators
(Chapter 3) for the location of the KEY FAULT LED on the EMM. The
following diagram illustrates the layout of the Serial Key Loop
Fault LEDs on the clock module.

CPU Serial Key Loop Fault

ﬁggx FBox Serial Key Loop Fault
10A0 IOAO0 Serial Key Loop Fault (SBIA 0)
10A1 IOAl Serial Key Loop Fault (SBIA 1)
1on2 IOA2 Serial Key Loop Fault (currently
N/A)
IOA3 serial Key Loop Fault (currently
MR-14513 N/A )
Figure 4-3 Clock Module
Key Fault
LEDs

4-6
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4.3.3 Parallel Key Loop
If the module keying circuits sense a parallel key loop fault, the
KEY FAULT LED on the H7188-A (EMM) will be lit and no clock module
LEDs will be lit.

NOTE

This condition may also indicate a CPU serial Kkey
loop fault if the clock module is not inserted.

The parallel loop will be broken if any of the following conditions
exist:

1. A CPU module is inserted in either the ABus or Memory
backplanes.

2. A memory module (including the MTM) is inserted in the ABus
backplane.

3. An ABus module is inserted in the Memory backplane.

4. The MTM module 1is missing from slot 9 of the Memory
backplane.

5. The STM module 1is missing from slot 1 of the ABus
backplane.

4.3.4 CPU Serial Key Loop

If the module keying circuits sense a CPU serial key loop fault,
the KEY FAULT LED on the H7188-A (EMM) will be 1lit along with the
top LED on the clock module.

The CPU serial loop will be broken if either of the following
conditions exist:

1. The clock module is not inserted.

2. Any CPU module is installed in the incorrect slot or a
module is not installed. This includes the STM module in
slot 1 of the ABus backplane and either the FTM or FBA
module in slot 8 of the CPU backplane. (The FJM and FBM
modules are checked by the FBox serial loop).

4.3.5 FBox Serial Key Loop

If the module keying circuits sense an FBox serial kcy loop fault,
the KEY FAULT LED on the H7188-A (EMM) will be 1lit along with the
second LED from the top on the clock module.

The FBox serial loop will be broken if BOTH of the following
conditions exist:

1. The FBox serial key loop is enabled - Any CPU module (B62
ground) is installed in slot 7 or 8 of the CPU backplane.

2, FBM (FJM) and FBA (FTM) are not installed in CPU backplane
slots 7 and 8 respectively.

4-7
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4.3.6 1IOA Serial Key Loop

If the module keying circuits sense an IOA serial key fault, the
KEY FAULT LED on Lhe H7188-A (EMM) will be 1lit, along with either
the 3rd (IOAO0) or 4th (IOAl) LED from the top on the clock module.

The IOA serial loop will be broken if BOTH of the following
conditions exist:

1. The IOA serial key loop is enabled - An ABus module is
installed in slot 2 or 3 of the ABus backplane.

2. The SBA and SBS are installed in ABus backplane slots 3 and
2 respectively.

NOTE

The above description is for SBIAO. For SBIAl, it
would be slots 4 and 5

PARALLEL KEY FAULT
:HERE IF KEY FAULT LED IS ON (EMM) AND
START NO SERIAL LOOP LEDS (CLK) ARE ON

— DETERMINE WHETHER SERIAL OR
PARALLEL LOOP FAULT

— DEPRESS "ELECTRICAL KEY OVERRIDE"
SWITCH ON H7188 (EMM)

DID
POWER-UP
CONTINUE

YES

MPS B/P #1
J10-4 +12V

— WE HAVE A PARALLEL KEY FAULT. - SWAP H7170

— CHECK MUL FOR CORRECT MODULES REGULATOR L
IN CPU, MEMORY AND ABUS B/Ps.

~ MTM (L0222) IN MEMORY B/P SLOT 9.

~ STM (L0224) IN ABUS B/P SLOT 1.

~ BAD CONNECTION ON +12 V
— CHECK HARNESS FROM J10
VES (MPS B/P #1) TO J18

FIXED DONE (CPU B/P)

NO

MPS B/P #2 YES
J4-B5
~8V

= SWAF EMM
H7188

NO

— PROBLEM WITH PARALLEL
LOOP WIRING

— USE PARALLEL KEY LOOP
WIRING DIAGRAM AND
PRINT EMM6 TO ISOLATE.

MR-16069

Figure 4-4 Parallel Key Loop Fault Troubleshooting Flow
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SERIAL KEY LOOP LEDS
ON CLOCK MODULE

CPU LOOP

FBOX LOOP
10A0 LOOP
10A1 LOOP
10A2 LOOP
10A3 LOOP

START HERE FROM SERIAL KEY NOTE:
FAULT ON CLK MODULE A FAULT EXISTS IF

THE LED IS ON.

O000CO0O0

IDENTIFY WHICH LED IS LIT

1

MULTIPLE
I CPU LOOP ] [FBOXLOOP I LIOA0/1 LOOP‘ OR OTHER

GO TO:
CPU KEY FAULT

~VERIFY CPU B/P SLUT 7,8; | |~ SOLATE EACH LOOP 32"9‘,‘,‘““
L0213 AND L0212 OR .
L0218 AND L0223 SLOTS 2,3 FOR L0202 AND L0203
RESPECTIVELY - FOR I0A1, CHECK ABUS B/P SLOTS 4.5
FOR L0202 AND L0203

— PROBLEM WITH PHYSICAL
CLKC KEY LOOP
— USE CPU SERIAL KEY LOOP
WIRING DIAGRAM
(IN SECTION 3) AND
CLKC PRINT TO ISOLATE

FOR I0AO, CHECK B11-18
FOR I0A1, CHECK B11-22

ALL
LEDS LIT

— PROBLEM WITH CLK
— SWAP L0217 (VAX 8600)
L0231 (VAX 8650)

10A2 OR
10A3 LIT

— MORE THAN ONE KEY
LOOP FAULT

— ISOLATE ONE AT A TIME
STARTING WITH CPU
LOOFP IF ERROR PRESENT

MR-16068

Figure 4-6 Serial Key Loop Fault Troubleshooting Flow
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CPU KEY FAULT
START ;HERE IF KEY FAULT LED ON EMM AND
A CPU LOOP KEY FAULT LED ON CLOCK MODULE.

;USE CPU MUL
AS A REFERENCE

— VERIFY ALL CPU MODULES IN CORRECT CPU B/P SLOTS
— VERIFY THAT GPU B/P SLOT 8 HAS EITHER L0212 or L0223
— VERIFY STM (LO224) IN ABUS B/P SLOT 1

SERIAL KEY
SOURCE H

CLKC

SERIAL KEY
SOURCE H

SWAP (IN ORDER)
1 — H7188A (EMM)
2 - L0217 (CLK) VAX 8600

(6.88) L0231 (CLK) VAX 8650

YES

SERIAL KEY
SENSE H

— BAD CONNECTION
— CHECK SIGNAL PATH
FROM EMM — CLK

GATE CHASE USING
CPU SERIAL KEY LOOP
DIAGRAM (IN SECTION 3)
AND PRINTS EMM6

CPU KEY AND CLKC

RETURN L

CITHCR BAD CIRCUIT ON
CLOCK MODULE OR SHORT
IN LOOP. FIRST SWAP CLK
L0217 (VAX 8600), L0231
(VAX 8650). THEN CHECK
CPU LOOP USING CPU
SFRIAL KEY LOOP
DIAGRAM

— LOOP IS OK

— BAD CLOCK MODULE

— SWAP L0217 (VAX 8600)
L0231 (VAX 8650)

LOOPIS OPEN-RECHECK MUL
THEN USE CPU SERIAL

KEY LOOP DIAGRAM (IN
SECTION 3) TO ISOLATE
“"OPEN".

MR 16070

Figure 4-7 CPU Key Fault Troubleshooting Flow
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c30 65
Pl CQ‘“’ CPU KEY RETURN L
cso |
(o) €53
Css ~ GPU KEY SQURCE H
€62 (55
—————————————QB832
ABUS e 834 MEMORY
BACKPLANE CPU BACKPLANE l_ BACKPLAI
S TR
1] rJ VIEW FROM PIN SIDE OF BACKPLANE
SERIAL KEY SERIAL KEY
SENSE H SOURCE H
420]
MPS .
BACKPLANE t12Y,
NO. 2 1
B6
ce o
EMM = PRINT
54-15307 H7188-A EMME

1 ALL SIGNAL RUNS ARE DESIGNATED AS KEY LOOP N' L
WHERE ‘N IS REPLACED BY THE NUMBER IN () PARENTHESIS THE
EXCEPTIONS TO THIS RULE ARE THE CLK MODULE RUNS WHICH ARE
INDIVIDUALLY DESIGNATED.

2Q #PIN3 3HORTENED ON CACI! MODULE (UNIQUE PAIR

T ON EACH MODULE). THE KEY LOOP IS COMPLETED IF ALL
O MODULES ARE INSTALLED IN THE CORRECT SLOTS

Figure 4-8

n rasss

CPU Serial Key Loop Circuit
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CPU BACKPLANE

FBM/FJM FBA/FTM CLK
AlAS
© I} §8
- o~ wn
g g 28
2 2 x X
& & <<
a a >>
S S ~c)
ENA 88
B62 B62 FBOX KEY L 33
O -O
812
FKEY LOOP 00 L
T~ c21
aj— v FBOX KEY 810
SOURCE H
?— c22
I
}
1 FBOX KEY o1t
RETURN L
ol 0
c27
L—-—J L_J
stot7 sloTs SLOT 11

VIEW FROM PIN SIDE OF BACKPLANE

NOTES:
1 THE SIGNAL ENA FBOX IS GROUNDED WHEN ANY CPU MODULE
IS INSERTED IN SLOT 7 AND/OR SLOT 8.

2. THE KEY LOOP IS SATISFIED IF BOTH THE FBA (OR FTM)AND
THE FBM (OR FJM)MODULES ARE PRESENT, OR IF NEITHER OF
THESE MODULES ARE PRESENT.

MR-16958

Figure 4-9 FBox Serial Key Loop Circuit
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‘HERE IF WE DO NOT HAVE “MODULE OK"
ON REGULATOR A

START

NO BUS OK
REGULATOR L
SEE AC INPUT UNIT
T/S FLOW
BUS OK

REGULATOR K

SWAP H7180 (+5 V)

REGULATOR A

NB: +12 V SHOULD BE
HERE BECAUSE WE DO
NOT HAVE "AC INPUT
MODULE FAULT

PROBLEM WITH £12 V CONNECTIONS
FROM H7170 REGULATOR L AND EMM
USE POWER SYSTEM INTERCONNECT
DIAGRAM IN SECTION 3 AND PRINT SFT

TO ISOLATE.
YES
NB: CHECKING
‘SHUTDOWN MPS B/P#2 Vips B/p#2
RTN MOD A H' e

PRINT EMM6 NO SWAP EMM

(H7188A)

CHECK FOR 300 VDC ON BUSBAR
(SHOULD BE THERE AS WE HAVE SWAP BBU
BUS OK LEDs). CHECK IF (H72314)
"SHUTDOWN RTN MOD A" IS O V
AT MODULE A: MPS B/P #1 J6-22.
IF EITHER IS MISSING, CHECK
CONNECTIONS USING PRINT SET.

MA.16076

Figure 4-11 Regulator A (+5 Vdc) Initialization
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:HERE WHEN T-11 RECEIVES +5 V FROM H7180 (REG A)
AND “EMM4 MODULE A OK", FORCES CONSOLE TO
START AT 172000 .

202

START
T-11INIT

BUS RESET
(FORCE TO
LOW SEG)
YES
;SWITCH TO UPPER SEG IS DONE BY SETTING
SWITCH TO MCSRO<4>
UPPER SEG
0000
NO 1 - CODE WILL LOOP
| 2 - FLASH ALTERNATING
15/0s IN SCP LEDs (/X7 X7 X%]
YES

CALCULATE CHECKSUM
FOR UPPER SEGMENT
THEN SWITCH TO LOW SEG

LOST IN UPPER SEG CODE
NO SHOULD NOT FAIL HERE
AS H—L CHECK ALREADY
MADE

YES

CALCULATE TOTAL
PROM CHECKSUM

NO 1 — CODE WILL LOOP
2 - SCP LEDs STUCK
AT ALL 1s

YES

Figure 4-12 Console Initialization and Self Test (1-10)
Troubleshooting Flow

MR-16381
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:BEGIN PROM SELF-TESTS

TEST #1 000®
VERIFY OPERATION OF 00
SCP LEDs BY FLOATING
A1 @ 1 SEC. RATE 0@00
2000
TEST #2-10
EXECUTE TESTS 2-10(g) 00O —= 2000
;THESE ARE PRELIMINARY TESTS OF THE CONSOLE
5,8? $‘E\SCT” ;ﬁf\‘TL"EVE')tLTL‘EzT PCI INTERFACE AND DO NOT PRINT
AR ANYTHING ON THE CONSOLE TERMINAL.
TEST WILL LOOP
TEST YES INDEFINITELY,

FAILURE TEST # FROZEN

IN SCP 1FDs

@ (O (O @ :CONSOLE TERMINAL SHOULD BE
SET AT 9600 BAUD, 8 BIT/CHAR,
1 STOP BIT . mm = VERSION

TEST #12-35 NUMBER

NOTE:
REFER TO THE SECTION
ON PROM TESTS.

1 — PRINT ERROR MESSAGE:
“"CONSOLE SELF-TEST DETECTED ERROR:
TEST # NN, SUB TEST # NN

2 — PRINT OPTIONAL DESCRIPTIVE INFO

3 - LOOP ON ERROR

4 — SET MCSRO<6> FOR TRIGGERING

NOTE:
REFER TO THE SECTION
ON PROM TESTS.

YES

CONTINUE EXECTING TEST
NUMBER IN SEQUENCE

MR-16382

Figure 4-13 Console Self Test (11-35) Troubleshooting Flow
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STARI

f

<CR><LF><BELL> ON ;SIGNIFIES COMPLETION OF PROM
CONSOLE TERMINAL SELF TESTS

WAIT

NOTE:
5 YES 1 — TYPE ROM> PROMPT R
EFER TO SECTION ON
SECONDS 2 ENTER PROM NULLLOOP | CGRCE s COMMANDS FOR
AND WAIT FOR COMMAND | pope vedo i on,

NO

1 — ENABLE T-11 INTERRUPTS
2 — CLEAR CSL REGs
3 - INIT QBUS

PRINT ON CONSOLE TERMINAL
?BA11 POWER BAD

1 — SET ALL BITS IN RLCS, RLBA, RLDA NOTE:
2 - INIT QBUS 'TEST RLV12 AND REFER TO SECTION 18
3 - CHECK FOR BITS CLEARED QBus INIT (REGISTERS) FOR

FOR INFORMATION ABOUT
QBUS REGISTERS.

PRINT ON CONSOLE TERMINAL
?QBUS HNDSHK ERR
QCSRC QCSR1 QCSR

PRINT ON CONSOLE TERMINAL [
?RL INIT ERR e

EXECUTE RLV12 REGISTER
R/W TESTS ON
RLCS, RLBA, RLDA

NO PRINT ON CONSOLE TERMINAL |
?RL REG R/W ERR

YES

Figure 4-14 Console QBus (RL02) Troubleshooting Flow (Sheet 1 of 2)

MR-18383
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NOTE:
SET-UP TO PERFORM RLV12/RLO2 TESTS
NOTE:
RESET DRIVE

DRIVE = RLMPR (GET STATUS)
REFER TO SECTION 18 (REGISTERS)
FOR INFO ON RLCS AND RLMPR

RLCS<7>

CTL

READY WITHIN PRINT ?2CTL OR DRV NOT RDY ERR
50 MSEC CTL = nnnnnn DRIVE = nnnnnn
YES
RLCS<15>
ERROR PRINT ?CTL OR DRV STATUS ERR
CTL = nnnnnn DRIVE = nnnnnn
NO
RLCSK 1>

PRINT ?CTL OR DRV NOT RDY ERR
CTL = nnnnnn DRIVE = nnnnnn

YES

EXECUTE RL “"MAINT
COMMAND

/ PRINT ?RL MAINT-XFER ERR }

PRINT ?RL TIMOUT ERR I

READY WITHIN CTL = nnnnnn DRIVE = nnnnnn_ [’

50 MSEC

OF "MAINT" COMMAND

:THIS ROUTINE WILL EXECUTE THE
APPROPRIATE DRIVE COMMANDS SUCH
READ RLO2 AS RESET, READHEADER, SEEK, READ
BLOCK 0 ‘
NO
RE;RV PRINT ERROR MESSAGE

THEN PRINT:
JIMES ?RL BOOT ERR

LCHECK THE RESULTS ']

PRINT ?BAD BOOT BLK ERR

CTL = nnnnnn DRIVE = nnnnnn 3A
RETURN TO
PROM
:PASS CUNTKUL TO BOOTSTRAP ROUTINE NULL LOOP
JUST READ FROM THE DISK
) MR-16384

Figure 4-14 Console QBus (RL02) Troubleshooting Flow
(Sheet 2 of 2)
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4.4 SCP LED SEQUENCING

The following table outlines the System Control

sequence that
section on troubleshooting
initialization, if the
chart should assist in

transpires
has

isolating

during normal system initialization. A
been
SCP LEDs freeze in a specific state, this
the

Panel (SCP) LED

included. During

failure. The chart is

intended to be used with the Power Up/Initialization flow charts.

NOTE

In the following chart, a "o"
that the LED is not 1lit,
indicates that the LED is lit.

and

indicates
(asterisk)

(bullet)
an *

SCP (LED) Troubleshooting Chart

SCP LEDs Action

ooo0o0 Initial condition: No power
applied to system.

ok ok % Console initialization:
Power has been turned on;
regulators K & L are OK;
EMM/CLOCK have verified
key loops and regulator A
has been turned on which
provides power to EMM and
console. T-11 initializes
the console, which lights
all SCP LEDs.

coo* Console self test # 1: the

oo *o console verifies operation

o*oo of the SCP by floating a one

*oo0o0 through the LEDs. This test
should not tail as there are
no checks made.

oo *o Console self tests 2 - 8:

oo * * If any of these self test

o* oo routines detect an error,

o *o* the test will loop forever

o* *o and the LEDs will reflect

o * * * the number of the test that

*oo0o0 tailed. Because the console

terminal has not been tested,
this is the only 'method used
to indicate a test failure.

Troubleshooting

SCP didn't receive +5 V or
console failed to INIT.

If we have +5.0 V and EMM
MODULE A OK H then swap
L0201; check SCP
connections or swap SCP.

The LEDs may all be lit

from initial power up, not
from CSL initialization. ;
Check EMM MOD OK A H

(C0256). If it is +5 V, swa
L0201, CSL. If not +5 V,
power didn't get to CSL

from regulator A. EMM

can pull +5 V down.

The pattern shifts very
fast, too fast to see the
pattern. Use a SHOW PANEL/
TEST to verify SCP LEDs
and switches. Problem
could be in SCP, L0201,
cable.

or

If any of these tests fail
they will loop forever.
These tests are checking
the local PCI. Swap the
L0201 module.
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Console self test 11: This
test prints the 'PROM Vnn'
banner on the CTY (nn
current console PROM
version). The LEDs will
remain in this state until
self test completion. This
LED state should occur
about 3 sec after power-up
and will remain for about
22 sec.

oo *

Console self test 33: SCP
logic test. This test will
again float a one through

the SCP LEDs, reading the

LEDs state each time.

000 *

Console self test completed:
Self tests have completed
successfully.

The PROM code will read the
state of the SCP switches
and set the LEDs to reflect
the state of the Remote port
(only).

PCN)

“----REMOTE ACTIVE (GREEN)
—————— REMOTE ENABLED (GREEN)

After the PROM runs the
RLV12/RL02 tests it will

boot the console operating
system. At the time you see
the 'Initialization' message
on the CTY, the SCP LEDs are
fully operational and reflect
the current state below:

PV

~—--ALERT (RED)
“----REMOTE ACTIVE (GREEN)
S REMOTE ENABLED (GREEN)
———————— VAX STATE (GREEN)

NOTE: An alternating ones &
zeros pattern in the SCP
LEDs indicate a PROM Segment
Switching error. This error
can only occur during PROM
code execution.

The LEDs will remain at
1001 during the execution
of the remaining self
tests. Test pass/fail
criteria: Look at the CTY
and verify printout of
PROM Vnn. If no printout,
verify that CTY is set up
for 9600 BPS, 8 bits/char,
1 SB, and no parity.
Suspect cable to CPU,
cable from ASYNC panel to
CPU backplane (J10), or
L0201.

If any of these tests fail
then check the SCP
connections; swap the SCP;
swap the L0201. Should
also get an error message.

From here on errors are
reported on the CTY.

For detailed information of
the meaning of these LEDs
refer to the KA86 Console
Technical Description. Be
aware that ALERT may

result in a TOTAL-OFF
condition.

If, during PROM execution,
you get this display, swap
the L0201 module.
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4.5 CONSOLE SELF TESTS

Console Self Tests

Test Title

PROM Checksum Test

SCP SDB Channel Test

CTY Interface Mode Register 1 Bit Test
CTY Interface Mode Register 2 Bit Test

0
1
2
3
4 CTY Interface Command Register Bit Test
5 CTY Interface Reset Test

6 CTY Interface TxRDY Bit Test

7 CTY Interface RxRDY Bit Test

10 CTY 9600 BPS Loop Back Test

11 PROM Version Banner Display Test

12 Parity Error Latch Test

13 Parity Circuit Test, Part 1

14 Parity Circuit Test, Part 2

15 58 KB RAM Data/Address Test, Bottom-up
16 58 KB RAM Data/Address Test, Top-down
17 Mapping RAM Location 0 QV Test

20 Mapping RAM Data Test, Bottom-up
21 Mapping RAM Data Test, Top-down
22 Mapping RAM Addressing Test

23 TOY Chip Access Test

24 RTY Interface Mode Register 1 Bit Test

25 RTY Interface Mode Register 2 Bit Test

26 RTY Interface Command Register Bit Test
27 RTY Interface Reset Test

30 RTY Interface TxRDY Bit Test
31 RTY Interface RxRDY Bit Test
32 RTY 1200 BPS Loop Back Test
33 SCP SDB Logic Test

34 CL15 TSTRT Interrupt Test
35 Unexpected Interrupt Test

4.6 VMB UNEXPECTED INTERRUPT TROUBLESHOOTING PROCEDURES

The following procedure may be used to aid in the analysis of boot
failures resulting in VMB issuing an UNEXPECTED EXCEPTION message
with a HALT PC of 39E.

The procedure patches VMB such that the SCB 1is initialized to
contain VECTOR ADDRESS + 3 for all vectors except those otherwise
initialized by VMB (i.e., Machine Check). Normally these vectors
would point to the VMB UNEXPECTED EXCEPTION handler.

Execute this procedure as follow:

>>>BOOT/NOSTART Boot without starting - note load
address = 200

>>>@VMBFLT Execute this procedure to patch and
start VMB
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If an UNEXPECTED EXCEPTION condition occurs the CPU will halt. The
HALT PC will reflect the instruction which caused the exception.
EBox Scratch Pad location 12 will contain the contents of the
exception vector. Examine this location and mask out bits <1:0> to
determine the vector address.

For example:

CPU stopped, SCB VECTOR<1:0>=3, INVALID (CSM code 07)
PC 00002F0C
>>>>E/ESC 12

S 12 0000001F

The example implies that the instruction which caused the exception
is at 2FOC and that we vectored through SCBB 1C (1F with bits <1:0>
= 0) indicating a reserved addressing mode.

NOTE

This procedure is only valid for VMB V-4.02 when it
is loaded at 200. If FIND/MEMORY should return any
value other than 200 in the SP this procedure can
be executed manually by adding the value of (SP -
200) to those addresses used below (2600 and 260A).

Also, if using a different version of VMB, examine
VMB.MAP to locate PSECT YBTMEM, assuming that the
first three (3) instructions relative to the start
of this PSECT do not change. This procedure should
be modified to use the PSECT YBTMEM (starting
address) + 200 for the base address of 2600 and
PSECT YBTMEM starting address +20A for the base
address of 260A.

VMB Unexpected Interrupt Patch Procedure

Command Comments

EXAMINE 2600 The contents of this location should be
xxxXCF9E reflecting MOVAB BOOTFAULT+1,R6

DEPOSIT * 2038F3C Replace with MOVZWL 203,R6

EXAMINE/WORD 260A The contents of this location should be 56D0

reflecting MOVL R6,-(R7)
DEPOSIT/WORD * 76DE Replace with MOVAL -(R6),-(R7)

SET SNAP OFF Ensure that the CONSOLE does not create a
snapshot file

START 200 Start VMB
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4.7 VMB GPR USAGE

VMB GPR Usage
GPR CONTENTS ‘1)
RO BOOT DEVICE TYPE :

<07:00> BOOT DEVICE TYPE CODE:

0 MASSBUS device (RM02/3, RP04/5/6/7, RM80)
1 RKO06/7

2 RLO1/2

3 IDC (almost an RA80) on 11/730

17 UDAS50

32 HSC on CI

64 Console block storage device

<15:08> reserved for future expansion
<31:16> device class dependent (RPBSW_ROUBVEC)

UNIBUS - optional vector address; 0 implies use
of the default vector

MASSBUS - not used
R1 BOOT DEVICE'S BUS ADDRESS:

11/780 & 11/730 -

<31:04> MBZ

<03:00> TR number of adapter

11/750 -

<31:24> MBZ

<23:00> address of the I/0 page for the boot device's
adapter

VAX 8600 -

<31:06> MBZ

<05:04> A-bus Adapter number

<03:00> TR number of the adapter

R2 BOOT DEVICE CSR or CONTROLLER NUMBER or PORT NUMBER:

- UNIBUS: <31:18> MBZ

<17:00> UNIBUS address of the device's CSR
- MASSBUS: <31:04> MBZ

<03:00> adapter's controller/formatter

number

- CI: <31:08> MBZ

<07:00> HSC port number (station address)

R3 BOOT DEVICE UNIT NUMBER:

R4 LOGICAL BLOCK NUMBER:

= logical block number to boot from if bit 3 is set in
R5 (not supported on 11/750)

4-24
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R5 Software Boot Control Flags:

10

11

12

Title and Description

Conversational boot.

At various points in the system boot procedure, the
bootstrap code solicits parameters and other input from
the console terminal. If the DIAG is also on, then the
diagnostic supervisor should enter MENU mode and prompt
user for devices to test.

Debug.

If this flag is set, VMS maps the code for the XDELTA
debugger into the system page tables of the running
system.

Initial breakpoint.
If RPB$V_DEBUG is set, VMS executes a BPT instruction
immediately after enabling mapping.

Secondary boot from boot block.
Secondary bootstrap is a single 512-byte block, whose
LBN is specified in R4.

Diagnostic boot.
Secondary bootstrap is image called [SYSMAINT]DIAGBOOT.EXE.

Bootstrap breakpoint.
Stops the primary and secondary bootstraps with a break-
point instruction before testing memory.

Image header.

Takes the transfer address of the secondary bootstrap image
from that file's image header. If RPB$V_HEADER is not set,
transfers control to the first byte of the secondary boot
file.

Memory test inhibit.
Sets a bit in the PFN bit map for each page of memory
present. Does not test the memory.

File name.
VMB prompts for the name of a secondary bootstrap file.

Halt before transfer.
Executes a HALT instruction before transferring control
to the secondary bootstrap.

No PFN deletion

(Not implemented; intended to tell VMB not to read a file
from the boot device that identifies bad or reserved
memory pages, so that VMB does not mark these pages as
valid in the PFN bitmap.)

Multi-port memory only.

Specifies that multi-port memory is to be used for the
total Exec memory requirement. No local memory is to be
used. This is for tightly-coupled multi-processing.

Multi-port memory combined.

Specifies that multi-port memory should be used in addition
to local memory, as though both were one single pool of
pages.
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13

14

15
16

<31:28>

Execute extensive memory test.

Specifies that a more extensive algorithm be used when
testing main memory for hardware uncorrectable (RDS)
errors.

Requests use of MA780 memory if MS780 is insufficient for \%,
booting. Used for 11/782 installations. 7

Used by Diagnostic Supervisor.

Specifies that memory pages with correctable (CRD) error
not be discarded at bootstrap time. By .default, pages
with CRD errors are removed from use during the bootstrap
memory test.

Directory Number.

Specifieélthe top level directory number for system disks
with multiple systems.

The hardware or the CONSOLE program sets up the next 3
registers after a system crash or power failure:

R10 - halt PC

R11 - halt PSL

AP - halt code

SP - <baseaddress + X200> of 64 Kb of good memory



CHAPTER 5

ERRORS AND ERROR ANALYSIS

5.1 SYSTEM FAULT ISOLATION

The information which follows is extracted from the KA86 System
Fault 1Isolation Manual (EK-8600S-MM). Refer to this manual for a
detailed description, if required.

The following figure shows the overall organization of error
detection, error handling, and error reporting for the KA86
processor. As shown in the figure, each box (MBox, IBox, EBox, and
FBox) has 1its own error detection network. These detection
networks constantly monitor for error conditions and report them
directly to the EBox (except for the SBIA). The SBIA monitors for
external and internal detected errors: external detected errors
are reported to the EBox Interrupt Arbitration Logic, and internal
detected errors are reported to the MBox, which sends them to the
EBox.

5.1.1 EBox Interrupt and Exception Arbitration Logic

All errors, except for MBox and EBox control store parity errors,
are reported to the EBox Interrupt and Exception Arbitration Logic.
This logic prioritizes the errors and generates a micro-trap vector
address which is the starting address of a special EBox microcode
routine designed to handle error conditions.

5.1.2 Error Handling Microcode (EHM)

The EHM reads the state of major CPU Control and Status Registers
and places the result in the EBox Scratch Pad RAM. This data is
referred to as the Machine Check Stack Frame. The
Interrupt/Exception micro-routine (not shown) pushes the Machine
Check Stack Frame onto the interrupt stack and calls the VMS
Machine Check Handler (MCHK).

5.1.3 VMS Machine Check Handler

The MCHK pops the Machine Check Stack Frame off the interrupt stack
and puts it in the System Event Buffer, queues the buffer to be
appended to the System Event File (ERRLOG.SYS), and either
Bugchecks or REIs depending on the severity of the error.
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5.1.4 SPEAR (Standard Package for Error Analysis and Reporting)

SPEAR is a maintenance tool designed to sort, analyze, and display
the contents of the System Event Files.

5.1.5 Keep Alive Fail (KAF)

The CPU has two KAF mechanisms; one is wused by the console to
monitor the operation of the CPU, and the other is used by VMS to
monitor operation of the console.

5.2 CONSOLE SNAPSHOT FILE INFORMATION

Upon detection of a Keep Alive Failure, the Console will read and
log the status of the machinec into a snapshot file on the console
RLO2. Upon VMS system reboot, the snapshot file is transferred
from the console to the system error log on the system disk. Since
the current system Error Reporting Facility (ERF) does not
recognize the format of this snapshot error file, there are a
number of additional utility programs that must be used to
interpret and analyze the snapshot file. The following text
describes how they operate and the flow chart which follows
illustrates the utilities.

NOTE

If you need to decode/translate a SNAPSHOT file
that is on the RL02 disk, you can:

1. Reboot the system, which will transfer the
valid SNAPSHOTs to the system disk. VSR may be
used to translate the SNAPSHOT.

2. Call the RDC and ask them to wupline dump and
translate the SNAPSHOT.

3. Print the SNAPSHOT file using the Console
command "SHOW SNAPn.DAT" where n is 1 or 2.
Use the System Fault Isolation manual, Appendix
D, to decode the conscle printout.

5.2.1 Guide to Decoding/Analysis of a SNAPSHOT

There is a command procedure that may be run which automatically
performs many of the functions shown on the chart. A simplified
method using this command procedure follows. Note that this
procedure assumes that you have already set up the necessary
programs and defaults to run VSRBLD.

1. After VMS is reloaded, the snapshot 1is transferred to
ERRSNAP.LOG;nn

2. Rename the ERRSNAP.LOG;nn file to a unique name such as
FILENAME.LOG
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3.

4.

5.2.2

From the FIELD account, enter the command:
$ @VSRBLD sysS$error:FILENAME.LOG
Either:

a. Read and decode the output files FILENAME.HDR,
FILENAME.SIG and FILENAME.REG; or

b. Contact the RDC and request assistance (for SNAPSHOT
file analysis)

Reference Documentation

VAX 8600 Console Software Specification, Revision 8.1
VSR Package Documentation
KA86 System Fault Isolation Manual, EK-8600S-MM

5.2.3 SNAPSHOT File Flowchart Notes

The following notes support the 'Console SNAPSHOT File Information
Flow Chart’'. The note number in brackets [n] refers to the circled
numbers on the chart.

1.

Console RL02 snapshot files: SNAP1.DAT and SNAP2.DAT.
These are the original snapshot files as taken by the
console hardware upon the detection of a Keep Alive
Failure. These files reside on the console RL02. Refer to
KAB6 System Fault Isolation Manual for a description of the
format of these files.

Transferring the snapshot file from the console RLO2 to a
remote system. If the remote system has a logging
capability (e.g., VMS with an autodial DF03 using the 'SET
HOST/DTE' command), it can connect to the 8600 via the
remote port and by wusing the 'SHOW SNAPn.DAT/ASCII'
command, type the snapshot file. This will in effect
transfer the snapshot, in ASCII format, to the remote
system. This method is also useful for accessing snapshots
when a system is down solid.

Filenm.TXT is the output file created when the ASCII
snapshot file is upline loaded using the 'SHOW
SNAPn.DAT/ASCII' command. This file will not have carriage
control (it will contain embedded <CR>s,<LF>s).

Note that when SNAPTO.EXE is run to convert this ASCII file
into a binary file, an interim step takes place where the
.TXT file is converted to a .DMP file using VSRGET.FDL.
This step is necessary to create a file with carriage
control.

SNAPTO.EXE is a program which converts the ASCII snapshot
file (created via the 'SHOW SNAPn.DAT/ASCII' command) into
a binary file which is suitable for input to the VSRBLD and
VSA programs.

)
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@ Console RLO2
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-

SNAPn.DAT
< /) “SHOW SNAPn.DAT/ASCII”
\ EXECUTED FROM A REMOTE VAX

SYSTEM WITH LOGGING CAPABILITY
@ - @ VIA THE REMOTE PORT.

ERRFMT.COM
ERRFMT.EXE

RUN BY
VMS AT
STARTUP
TIME

.

SNAPTO.EXE VSRGET.FDL I

.SNP
.LOG

USED FOR FORMATTED
BIT-TO-TEXT TRANSLATION

USED FOR INTERACTIVE
BIT-TO-TEXT TRANSLATION y ¥

USED TO ANALYZE THE SNAPSHOT
' USING PRE-DEFINED RULES

l ANALYSIS OUTPUT FILES ANL u |

| AVAILABLE FROM THE RDC ONLY.

NOT AVAILABLE ON-SITE.
NOTE
THE CIRCLEDNUMBERS REFER TONOTES ON
THE PRECEDING PAGES. MR-15993

Figure 5-2 Console Snapshot File Information Flow Chart

Filenm.BIN, Filenm.SNP, or ERRSNAP.LOG;nnn. These are the
binary snapshot files. These files may be the output from
the SNAPTO.EXE program or they may be part of a system
errorlog. In the latter case, the binary snapshot files
are actually not part of the system error log, rather each
snapshot file is a separate file (ERRSNAP.LOG;nn) with
linkages to the system errorlog file.
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At VMS system startup time, ERRFMT.COM is executed and
determines whether or not valid snapshot files exist on the
console RLO2 pack. If a valid file is present, the file is
transferred to the SYS$SERROR area (filename:
ERRSNAP.LOG;nn), an entry with a pointer to the snapshot
file is made in the system errorlog file (this is done by
ERRFMT.EXE), and the console RL02 snapshot file will be
invalidated.

VSROLD.EXE is the original bit-to-text translation package
that was wused to translate these snapshot files. This
program is menu driven and can be used for selective
translation of the snapshot files. Note that the
translation options include only signal names and block
dumps; there are no register decodes or sorting done by
VSROLD.EXE. The input file for VSROLD.EXE 1is the binary
snapshot files and the output may be either TT: driven or
file oriented (refer to the VSROLD menu for more details).
The ASCII file signal name tables (*.CDF) are also required
as input to VSROLD.EXE.

VSRBLD.EXE is used to provide formatted ASCIT output from a
binary snapshot file. Using a binary snapshot file as
input, and the .CDF files as data, VSRBLD generates three
output files:

o A "Filenm.HDR" file containing information on each
record within the snapshot file, including the HEADER
record.

o Two "Filenm.SIG" files which contain a list of all of
the wvisibility points recorded in the snapshot file.
The second version of this file will have the signals
sorted alphabetically.

o A "Filenm.REG" file containing formatted bit-to-text
translation of all records (except the module
visibility channels) within the snapshot file.

The combination of all three of these output files
represents all of the information available in the snapshot
file. There is no error analysis done during the creation
of these files, rather it is up to the Field Engineer to
manually decode and analyze the snapshot or to contact the
Remote Diagnosis Center for assistance.

VSA.EXE is used to ANALYZE snapshot files. The input to
VSA.EXE includes the ASCII signal file generated by
VSRBLD.EXE (*.SIG) as well as the original binary snapshot
file (ERRSNAP.LOG;nnn). VSA.EXE will generate two ASCII
output files, one containing stall analysis (if applicable)
and signals of importance, the second file containing the
analysis of embedded stack frames within the snapshot file.

NOTE

VSA.EXE is Company Confidential and the program is
NOT AVAILABLE ON SITE. To run VSA, it is necessary
to contact the Remote Diagnosis Center, which will
upline 1load the SNAPSHOT File then run VSA.EXE at
the remote site.

)

)
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10. "Filenm.ANL", the output of the SNAPSHOT analysis program,
will contain the following information:

e A list of applicable STALL theories (if any)
® STALL theory descriptions (optional)

e Signals of importance (includes error signals that were
found in the true state)

e Default signal list (a 1list of nice-to-know signals
such as UPCs etc.).

11. "Filenm.MC", the second output of the SNAPSHOT analysis
program, includes the output of a machine check stack frame
if one was found embedded within the snapshot. For
example, if the snapshot was the result of a Double Error
Halt and a stack frame was found in the EBox scratch pad
registers, VSA.EXE will extract and analyze the stack frame
and then output the results to this file.

5.3 CONTROL STORE PARITY ERROR CORRECTION

Control store parity errors are prioritized by the EBox, and
transmitted as a three-bit code to the console. The presence of
any of these three bits will generate a console interrupt, the code
indicating which control store 1is in error. The console will
disable external interrupts and suspend the KAF timer to prevent
the EBox from interrupting the console and to prevent a keep alive
fail condition while the EBox is not executing macro instructions.
The console will correct the control store parity error, if
possible, and set up the information for the EBox CSES register;
the RAM 1ID, syndrome, CS or DRAM address, and the uncorrectable
bit, if correction fails.

If the control store parity error occurs in the EBox, the clock to
the control store data register is disabled preventing the EBox
from executing any more micro-instructions.

After the console corrects the control store parity error and sets
up the CSES register, it will reset the control store parity error
and generate an EBox microtrap (CSPE RST LST CYC) with the CSB SDB
control channel and "CL UNHANG RESET H". The microtrap will call
the EBox error handling microcode.

If the control store parity error is in the IBox or FBox, the EBox
will have been informed by the error handling microcode. The EBox
will transfer the EHSR to EBCS, which will provide the stimulus to
generate the three-bit code for the console. The EBox microcode
will then clear RBUFC <07> (DONE) and loop while waiting for DONE
to set.

After the console has corrected the parity error and set up the
CSES, it will clear the DONE bit, which will allow the EBox error
handling microcode to proceed with error logging.

If the control store parity error is in the MBox, there will be no
attempt to restart the system because the MBox has already executed
the faulty microinstruction.
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5.4 SYSTEMATIC INFORMATION GATHERING PROCEDURES

The following methods can be used to gather information concerning
the hardware status after an error.

You should first try to use Method 1. If wunable to wuse this
procedure due to something being hung, try Methods 2, 3, 4, and 5.

When doing specialized initializes, each succeeding method destroys
more and more information.

5.4.1 Method 1

NOTE

SNAP must have been set to "off" prior to the
failure.

>>> DEB

>>>> STOP CPU

>>>> MIC or TMIC Find the hung microcode loop

SBSM>>>> SPACE

SBSM>>>> SPACE

SBSM>>>> SPACE

SBSM>>>> SPACE (etc.)

SBSM>>>> CR To get out of space bar step mode

>>>> UNHANG Restarts CSM without disturbing anything

>>>> SET QUIET OFF

>>>> @STKFRM Execute the command file that dumps the ESC
locations which may contain a Machine Check

>>>> E MAPEN Is Memory Management turned on?

>>>> E SP

Use the appropriate command, depending upon the contents of
"MAPEN".

If MAPEN = 1
>>>> E/V/NEXT:100 @ Dump the STACK

If MAPEN = 0
>>>> E/P/NEXT:100 @ Dump the STACK
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Continue dumping

other

registers. The following examines are

system configuration dependent.

>»>>> @RDSBIO

>>>> @RDSBI1

>3>> E/X XXXXXXXX

5.4.2 Method 2
>>> DEB

>>>> RESET

>>>> UNHANG

>>>> SET QUIET OFF

>>>> @STKFRM

>>>> @RDSBIO

>>>> @RDSBI1

>>>> E/X XXXXXXXX

5.4.3 Method 3

>>>>INIT/CPU

>>>> @RDSBIO

>>>> @RDSBI1

>>>> E/X XXXXXXXX

5.4.4 Method 4

>>>>INIT/CPU

>>>>INIT/PAMM

>>>> E/X XXXXXXXX

Execute the command file
registers

to dump SBIA #0

Execute the command file to dump SBIA #1
registers if the system has two SBIs

Execute the appropriate console commands to
examine the SBI NEXUS and peripherals

This will reset the MBox, so the TB is lost

Restart CSM without disturbing anything

Dumps ESC locations contain a

Machine Check

which may

Execute the command file to
registers

dump SBIA #0
Execute the command file to dump SBIA #1
registers if the system has two SBIs

Execute the appropriate console commands to
examine the SBI NEXUS and peripherals

Resets the CPU.
be valid

Only the I/O registers will

Execute the command file to
registers

dump SBIA #0
Execute the command file to dump SBIA #1
registers if the system has two SBIs

Execute the appropriate console commands to
examine the SBI NEXUS and peripherals

Resets the CPU.
be valid

Only the I/O registers will

SBIA registers are no longer valid

Execute the appropriate console commands to
examine the SBI NEXUS and peripherals
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5.4.5 Method 5

>>>>INIT/CPU Resets the CPU. Only the I/O registers will
be valid

>>>>INIT/PAMM SBIA registers are no longer valid

>>>> UNJAM The UNIBUS and MASSBUS peripheral devices may

contain valid information, but everything
else is lost

>>>> E/X XXXXXXXX Execute the appropriate console commands to
examine the SBI NEXUS and peripherals

5.5 DUMP.COM

The following command file should be put on each VAX 8600/8650
System RLO2 pack.

The purpose of the file is to provide a quick method of executing a
hardware dump for keep-alive failures, and whenever you have chosen
not to use the "SNAP and VSR/VSA" facilities.

NOTE

The portion of this command file that examines the
I/0 controllers, and peripheral devices, is system
configuration dependent. Therefore, it will have
to be modified to reflect the configuration of the
system it is to be used on.

After this file is dumped onto the RL0O2 pack (using the EXCHANGE
copy command) you can use it by typing in "@DUMP" to the console
prompt. For this information to be valid, "SNAP" must be set "OFF"
prior to the failure.

This file must be typed in exactly as is, except for the comments,
which may be left out. If you do not wish to type all this in, the
command file is available on the ENET. You can then dump it on
tape for transporting to the different sites. To have a copy
mailed to your node, contact your local support organization.

! Hardware Register & Stack dump command file
DEBUG

SET QUIET OFF

SET ABORT OFF

SET BASE 0

Get microcode loop PCs

STOP CPU
éICRO
MICRO
MICRO

MICRO
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MICRO
MICRO
MICRO
MICRO
MICRO

MICRO
MICRO
MICRO

UNHANG

HALT

!

! Examine SCRATCH PADS - data is as indicated only if
! a machine check was detected and the CPU was halted
! prior to re-entering MACROCODE program.

!
E/ESC 17 ! Byte count in Stack Frame
E/ESC 18 ! EHM.STS - Error Handling Microcode Status
E/ESC 19 ! VMQSAV =~ sometimes holds VMA for EBox port
E/ESC 1A ! EBCS - EBox Control and Status
E/ESC 1B ! EDPSR — EBox Data Path Status
E/ESC 1C ! CSLINT - Console Interrupt Word
E/ESC 1D ! IBESR - IBox Error Summary
E/ESC 1E ! EBXWD1l - Last (or 2nd to last) word sent to
1 MBox (write)
E/ESC 1F | EBXWD2 - Last (or 2nd to last) word sent to
! MBox (write)
E/ESC 20 | IVASAV - 1IBox Virtual Address
E/ESC 21 ! VIBASAV - VA of next IBUF Port request to fill
! IBuffer
E/ESC 22 ! ESASAV - EBox Execution/Result storage PC
E/ESC 23 ! ISASAV - PC of instruction Op Port is working on
E/ESC 24 ! CPC - PC of instruction be evaluated in IBUFF
E/ESC 25 ! MSTAT1 - MBox Status
E/ESC 26 ! MSTAT2 - MBox Status
E/ESC 27 ! MDECC - MBox ECC status
E/ESC 28 ! MERG - Memory error status
E/ESC 29 ! CSHCTL - Cache control
E/ESC 2A ! MEAR - Address in PA latch when error occurred
E/ESC 2B ! MEDR - Data word in use when error occurred
E/ESC 2C ! FBXERR - FBox Error (will be FFFFFFFF if no errors)
E/ESC 2D ! CSES - €S correction (will be FFFFFFFF if no
! errors)
E/ESC 2E ! PC - Program PC when error occurred
E/ESC 2F ! PSL - Processor Status Longword

L

! Examine all Scratch Pads, CPU registers, and I/O registers.
! Also verify contents of all Control Store RAMs.

!

E/ESC/N:FF 0 ! Dump all EBox Scratch locations

!

E/G/N:F 0 ! General Purpose Registers
!

E/I/N:24 0 ! Internal Registers
!
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CPC
CSHCTL
CSES
CSLINT
EBCS

IBox current PC

MBox Cache Control

Control Store Error Status summary
Console Interrupt Status

EBox Control and Status

!

1

1

!

!
EDPSR ! EBox Data Path Status
EMD ! IBox EMD
ESASAV ! IBox ESA.SAV
IBESR ! IBox Error Status
ISASAV ! ISA.SAV in IBox
IVASAV ! IVA.SAV in IBox
MEDR ! MBox Error Data
MEAR ! MBox Error Address
MSTAT1 ! MBox Status Register #1
MSTAT2 ! MBox Status Register #2
VIBASAV ! IBox VIBA.SAV
VPCBITS ! Valid PC bits

Examine the STACK
SP
/V/NEXT:100 @

Examine all ABus adapter, SBI Nexus, and peripheral registers

20080000 ISBIA #0 Configuration
20080004 ISBIA #0 Control and Status
20080008 ISBIA #0 Error Summary
2008000C ISBIA #0 Diagnoustic Control
20080010 ISBIA #0 DMAI Command/Address
20080014 !SBIA #0 DMAI ID

20080018 ISBIA #0 DMAA Command/Address
2008001C ISBIA #0 DMAA ID

20080020 !{SBIA #0 DMAB Command/Address
20080024 ISBIA #0 DMAB ID

20080028 !SBIA #0 DMAC Command/Address
2008002C I!SBIA #0 DMAC ID

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 !SBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080030 ISBIA #0 SILO

20080034 !SBIA #0 Error

20080038 !SBIA #0 Timeout Address
2008003C ISBIA #0 Fault/Status
20080040 !SBIA #0 SILO Compare
20080044 ISBIA #0 Maintenance

20080048 !SBIA #0 UNJAM

2008004C ISBIA #0 Quadclear

DD EDODEOOONODNEDEED DD EDEEENEE- -0 e--DODD MDD DEDDORDDEDEDEEME
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E/N:7 20006020
E/N:3 20006030
E/N:F 20006040

UBA Buffer Selection Verification Registers 0-7
UBA BR Receive Vector Registers 4-7
UBA Data Path Registers 0-15

E 22080000 !SBIA #1 Configuration -
E 22080004 ISBIA #1 Control and Status
E 22080008 !SBIA #1 Error Summary
E 2208000C I!SBIA #1 Diagnostic Control
E 22080010 ISBIA #1 DMAI Command/Address
E 22080014 ISBIA #1 DMAI ID
E 22080018 ISBIA #1 DMAA Command/Address
E 2208001C ISBIA #1 DMAA ID
E 22080020 ISBIA #1 DMAB Command/Address
E 22080024 !SBIA #1 DMAB ID
E 22080028 ISBIA #1 DMAC Command/Address
E 2208002C ISBIA #1 DMAC ID
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 !SBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080030 ISBIA #1 SILO
E 22080034 ISBIA #1 Error
E 22080038 ISBIA #1 Timeout Address
E 2208003C ISBIA #1 Fault/Status
E 22080040 !SBIA #1 SILO Compare
E 22080044 ISBIA #1 Maintenance
E 22080048 !SBIA #1 UNJAM
E 2208004C ISBIA #1 Quadclear
!
E 20006000 ! UBA Configuration
E 20006004 ! UBA Contrel
E 20006008 ! UBA Status
E 2000600C ! UBA Diagnostic Control
E 20006010 ! UBA Failed MAP Entry
E 20006014 ! UBA Failed UNIBUS Address
!
!
!

E 2001C000 ! CI Configuration

E 2001C004 ! CI Control and Status
!

E/PAMM/N:FF 0

SHOW POWER

SHOW PANEL

SHOW [ICODE

SHOW VERSION

SHOW CLOCK

!

! This next step will take a few minutes.

!

VERIFY ! Verify the contents of all Control Stores
!

SET QUIET ON
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5.6 PROGRAM TO SCAN MEMORY FOR PARITY ERRORS (SCAN.COM)
>>> DEB
>>>> SET SNAP OFF

>>>> DEP RO 0 setup starting address

>>>> DEP R1 0 temporary storage

~

>>>> DEP 100 175180D0 MOVL (RO)+,R1

>>>> DEP 104 0001009F ; JUMP @#100

>>>> DEP 108 0 HALT

~

>>>> DEP SCBB 200 place SCB starting at location 200

>>>> DEP 204 207 setup Machine Check trap catcher.

~

>>>> DEP 254 257 ; setup SBE trap catcher.

>>>> DEP PSL 41C0000 allows interrupts from "1D" up.

MBox interrupt is at "1F".

>>>> DEP SP 1000 ; setup Stack Pointer.

>>>> DEP EHSR 0. Clears all CPU error bits.

>>>> ST 100

Should halt with ESC #12, and ESC #C4, containing a 207.

This indicates that a machine check has occurred. Verify

that the Machine Check was the result of a NXM by dumping
ESC and checking errors.

~e o~ v we

If ESC #12 contains 254 and ESC #C4 contain a 257, the
problem was a single-bit error (SBE).

~ .

>>>> E/ESC 12
>>>> @STKFRM
; or dump all ESC locations with the following command:

>>>> E/ESC/N:FF 0

5.7 VMS AND THE SYSTEM EVENT FILE (ERRLOG.SYS)

The VMS Operating System maintains a System Event File called
ERRLOG.SYS. The file is 1located in the SYS$SYSROOT: [SYSERR]
directory and is used to record errors, status changes, messages,
and other events that occur during system operation.



ERRORS AND ERROR ANALYSIS

Each time one of these events occur, the normal operation of VMS is
interrupted and a special routine is called to handle the event.
The routine requests a System Event Buffer and then gathers
pre-defined information about the event (e.g., system status,
hardware and software registers, etc.) and puts it in the buffer.
Once the buffer is built the routine queues a request to append the
buffer to the System Event File. When the queue is processed the
buffer is appended to SYS$SYSROOT: [SYSERR]ERRLOG.SYS.

Two programs (ANALYZE/ERRORLOG and RETRIEVE - a Spear Library
function) are available to translate the contents of the System
Event File into ASCII reports. Both of these programs use the
Event Record Formatter (ERF) to translate the entries in the Event
File. Therefore, regardless of which program you use the format of
the translated entries will be the same. The main difference
between the two programs is the command syntax, the selection
criteria, and the format of the summary reports they produce. 1In
addition to translating system event file entries Spear is capable
of analyzing the contents of the event file and calculating system
availability.

5.7.1 ANALYZE/ERRORLOG

ANALYZE/ERRORLOG uses a non-interactive command syntax. That is,
the Command, Qualifiers and Arguments, are entered in a single
string. The Qualifiers allow you to select specific entries from a
binary System Event File and either produce a scparate binary event
file that contains only those entries, or translate the entries and
produce an ASCII Report. For- a complete description of this
utility, including more information about the ANALYZE/ERRORLOG
command and its qualifiers , see the VAX/VMS Utilities Reference
Volume.

5.7.2 SPEAR Library Functions

SPEAR is a maintenance tool specifically designed to help Field
Service Engineers sort and analyze the contents of System Event
Files. There are two versions of Spear: SPEAR Basic and SPEAR
Extended.

5.7.2.1 SPEAR Basic - SPEAR Basic is available at all sites that
have a DEC Maintenance Contract. This version of SPEAR consists of
five programs:

® instruct - Instruct is a computer based instructional program
that is designed to help new users learn to use the SPEAR
Library Programs. In addition to explaining the SPEAR
Programs, instruct also describes the organization of system
event files and includes a review of some of the most common
troubleshooting approaches.

® Compute - Compute is designed to use the contents of the System
Event File to calculate system availability and effectiveness.
The Compute report can be used (in part) to determine if the
system is approaching the point where corrective maintenance
will soon be required.

)
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Summarize - Summarize is designed to summarize the contents of
the system event file. The Summarize report can be used to
determine whether the CPU or one of the I/O subsystems needs
further investigation.

Retrieve - Retrieve 1is a bit-to-text translator. It is
designed to extract specific entries from the System Event File
and produce either a brief or full translation of the event.
This information can be used to investigate the cause of CPU
and I/0 failures.

VSR (Venus Snap File Report Builder) - This program was added
to the Basic SPEAR Library specifically to support VAX
8600/8650 Systems. Like Retrieve, VSR 1is a bit-to-text
translator. VSR, however, is designed to translate SNAP Files.
A SNAP file is a file built by the console as a result of a
Keep Alive Fail condition.

5.7.2.2 SPEAR Extended - SPEAR Extended is only available at
Remote Diagnosis Centers. In addition to the programs that are
available in SPEAR Basic, Spear Extended includes:

Analyze - Analyze is designed to analyze the contents of large
System Event Files and identify the most probable cause of
certain failures. Analyze evaluates the events in a System
Event File against a set of If-Then Isolation Theories. If the
Events support a theory then the theory 1is displayed for
consideration by the Engineer at the RD center.

VSA (Venus Snap File Analysis Builder) - VSA is similar to
Analyze except it is designed to analyze the contents of System
SNAP Files.






CHAPTER 6

DIAGNOSTICS

NOTE

Chapter 6 will cover:

EMM SELF TEST

T1l (PROM) SELF TEST

PROM COMMAND SET

CONSOLE MODULE DIAGNOSTIC (EDOBA)
MICRO-HARD-CORE DIAGNOSTIC (EDKAA)
MHC COMMAND SET

MICRO DIAGNOSTICS

MICRO DIAGNOSTIC COMMAND SET
MICRO DIAGNOSTIC COMMAND FILES
DIAGNOSTIC SUPERVISOR (EDSAA)

MACRO DIAGNOSTICS

The remaining command sets, GENERAL, MACRO, and HEX are
in Chapter 10, Console Commands.

located
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6.1 EMM SELF TEST
When the VAX 86xx is first turned on and power is applied to the
EMM, the EMM will automatically run a set of Self Tests. The

tests are listed in Table 6-1. The EMM uses the Error Codes
listed in Table 6-2 to inform the console of error conditions.

6.1.1 Prerequisites

None

6.1.2 EMM Self Test Descriptions

Table 6-1 EMM Self Test

TEST DESCRIPTION

ROMCHK ROM Checksum Verification - Compute the ROM checksum and
verify that it is correct.

UTEST1 Data test for MODE registers - Tests that MODEl, MODE2,
and COMMAND registers can hold 125 and 252 This test
doesn't verify that they are separately addressable. See

Note 1.
UTEST2 Test Addressability of USART Registers - Verifies that k
MODE and COMMAND registers are independently addressable

and that they can hold data without interfering. See
Note 1.

UTEST3 Test USART in Local Loopback - Tests status register and
data registers at 9600 baud (We don’'t test for some
errors, e.g., framing and overrun, which could be forced,
since the protocol will exclude incorrect messages
because they don't checksum.) See Note 1.

RTEST1 Parity Circuit, Part 1 - The following algorithm is used
to test parity for each RAM.

1. Disable RST 0 ON PARITY ERROR. If a RST 0 occurs
because of a parity error it indicates that the RST 0
ON PARITY ERROR circuit could not be disabled.

2. Select parity to be generated (GEN PAR)

3. Write DATA pattern to first RAM location (2000H)

GEN TEST PAR
PAR DATA ERR
oDD 10001010 YES
oDD 01010101 YES
EVEN 11101100 NO
EVEN 00110011 NO

4. Read pattern back from first RAM location
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5. Test returned DATA pattern. If error, report:
e BAD DATA RAM LOCATION
6. Test for expected PAR ERR condition. If error,
report:
® BAD PARITY GENERATOR CIRCUIT, or
® BAD PARITY RAM LOCATION, or

e BAD PARTTY-CHECK CIRCUIT
7. Repeat above steps for all TEST DATA
Parity Circuit, Part 2 - The following algorithm is used
to test parity for each RAM.

1. Enable RST 0 ON PARITY ERROR

2. Set indicator so "RST 0" routine will know that this
is a forced error.

3. Select ODD parity generation

4. Write something into FIRST RAM location and read it
back

5. If no RST 0 occurs, report:
e "PARITY ERROR FAILED TO RESET CPU"
RAM Data Test - The following algorithm is used to test
data for each RAM.
1. Disable RST 0 ON PARITY ERROR
2. Select EVEN parity generation
3. Write data pattern into RAM location:

TEST PAR PAR
DATA BIT ERR

00110011 0 NO
01010101 0 NO
10101000 1 NO
4. Read RAM location and compare result.

e If compare fails in low-order nibble (bits 0-3)

report: "BAD DATA RAM LOCATION, LOW-ORDER
NIBBLE"

e If compare fails in high-order nibble (bits 4-7)
report: "BAD DATA RAM LOCATION, HIGH-ORDER
NIBBLE"



DIAGNOSTICS

EMM SELF TEST

RTEST4

5.

6.

RAM Addressing and Cell Interference Test - The following

Test PAR ERR flag.
RAM LOCATION"

Repeat steps for all patterns and all RAM locations

If PAR ERR report:

algorithm is used to test data for each RAM.

1.

2.

3.

Disable RST 0 ON PARITY ERROR circuit

Generate RAM data pattern from column 'a

e For '-1' values, select ODD parity generation.
e For '0' values, select EVEN parity generation.
TEST DATA
RAM Location a b c d e £ g h i j
0000 -1-1-1-1-1-1-1-1-1-1
0-1-1-1-1-1-1-1-1-1
-1 0-1-1-1-1-1-1-1-1
0 0-1-1-1-1-1-1-1-1
-1-1 0-1-1-1-1-1-1-1
0-1 0-1-1-1-1-1-1-1
-1 0 0-1-1-1-1-1-1-1
o 0 0-1-1-1-1-1-1-1
-1 -1-1 0-1-1=-1-1-1-1
0-1-1 0-1-1-1-1-1-1
-1 0-1 0-1-1-1-1-1-1
0 0-1 0-1-1-1-1-1-1
-1-1 0 0-1-1-1-1-1-1
0-1 0 0-1-1-1-1-1-1
-1 0 0 0-1-1-1-1-1-1
o 0 0 0-1-1-1-1-1-1
-1 -1-1-1 0-1-1-1-1-1
0-1-1-1 0-1-1-1-1-1
-1 0-1-1 0-1-1-1-1-1
0 0-1-1 0-1-1-1-1-1
-1-1 0-1 0-1-1-1-1-1
0-1 0-1 0-1-1-=-1-1-1
-1 0 0-1 0-1-1-1-1-1
0 0 0-1 0-1-1-1-1-1
-1-1-1 0 0-1-1-1-1-1
0-1-1 0 0-1-1-1-1-1
-1 0-1 0 0-1-1-1-1-1
0 0-1 0 0~-1-1-1-1-1
-1-1 0 0 0-1-1-1-1-1
0-1 0 0 0-1-1-1-1-1
-1 0 0 0 0-1-1-1-1-1
0031 0o 0 0 0 0-1-1-1-1-1
etc.
-1-1 0 0 0 0 0 0 0 O
0-1 0 0 0 0 0 0 0 O
-1 0 0 0 0 0 0 0 0 O
1023 0 0 0 0 0 0O 0 0 0 O
Verify RAM data pattern. If error, report:

"BAD DATA RAM ADDRESS SELECT"

"BAD PARITY

)
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4. Check for expected PAR ERR condition: (-1 data
should have PAR ERR), (0 data should not have PAR
ERR). 1If failure, report:

e "BAD PARITY RAM ADDRESS SELECT"

5. Repeat steps for each column

Test 5.5 Interrupt - Tests that if the output of the LAT
DC LO flip flop 1is asserted, that it generates a 5.5
interrupt request to the CPU and that an interrupt will
occur. This is not meant to be a comprehensive test, nor
is a fault considered to be fatal.

Test 7.5 Interrupt — Tests that the RX CLK output of the
USART and the 4 bit CTR work to cause interrupts at 840
microsec intervals. Failures are either that no
interrupt request could be seen at the CPU when it should
have existed, that when it did exist at the CPU no
interrupt occurred, or that it did not time correctly.

NOTE

1. UERR (Error Handler for all USART Errors) -
If a USART Test fails, toggle the Magnetic
Disk Display once then loop on failing test.
In order to toggle the disks, LAT AC LO must
be deasserted. In a power up situation, this
will not hurt the main CPU because the
regulators have not been turned on yet. If
the error is intermittent, the console may
have to relatch the AC LO and then unlatch it
again after LAT DC LO has been deasserted.

2. The self test checks the USART, ROM, and RAM.
Any errors detected during the self-test are
reported by HDCODE, which sends A unique
character for each error (see Table 6-2
below), waits 5 seconds, and returns to the
Failing test (Loop on Error).
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6.1.3 EMM Error Code Descriptions

Table 6-2 EMM Error Code Descriptions

Code Error Code Description

Module A not OK, sent at end of self-test

Completed self test successfully

Parity ERROR, either due to Parity Generator or Parity
Checker or BAD Parity RAM

RAM Data ERROR - LOW order nibble

RAM Data ERROR - BOTH nibbles (might be addressing problem)
RAM Data ERROR - HIGH order nibble

Parity Error did not cause RESET to PC = 0

Parity RAM Data ERROR

Had Parity ERROR indication before accessing RAM (in
SETCODE)

ROM had Checksum ERROR

LAT DC LO did not set 5.5 Interrupt request. No 1loop on
error

5.5 Interrupt request did not cause interrupt. No loop on
error .

7.5 Interrupt set after CPU reset

1/2 CHAR timer did not set interrupt request (or set it at
the wrong rate)

7.5 Interrupt request did not cause interrupt

7.5 Interrupt did not reset

lOZ T R UH O ZOMBUO WP

6.2 T-11 (PROM) SELF TEST

During power-up, the T-11 microprocessor executes the PROM
self-tests to validate the console module hardcore logic. If the
Self Test runs successfully then the PROM Code will sound the
Bell on the CTY (RTY). If the operator responds within 5 seconds
by pressing a any key on the keyboard the PROM Code will display
the PROM Prompt; ROM> and enter Command Mode. The PROM Command
set is described in Table 6-3. The individual tests are
described in Table 6-4.

6.2.1 Prequisites

Successful EMM Self Test and Power-up.

6.2.2 PROM Command Set

The PROM code signals the completion of the self-tests by sending
the bell character to the CTY. At that point the operator can
type any key to signal the PROM to enter its command loop. The
PROM code indicates its readiness for input by displaying the
ROM> prompt.

While in the null loop, the PROM code may service the CTY as well
as the RTY (provided the front panel switch is in the REMOTE
position and a remote connection has been made). The command
parser in the PROM is extremely simple. It accepts
single-character commands and alphanumeric arguments. The
available commands are listed in Table 6-3.
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Table 6-3 PROM Command Set

Command

Description

B<cr>

Boot the console software from the RLO2. This
command begins by testing the interface between
the console and the RL02 controller. The
sequence of tests follows.

1. Checks for AC LOW and DC LOW conditions in
the BAll.

2. Checks that console-generated BUS INIT
reaches the RL02 controller and clears all
RLO2 controller registers.

3. Checks that RLCS, RLBA, and RLDA will retain
a full complement of patterns.

4. Performs an RL02 MAINTENANCE TRANSFER to
verify DMA logic between the console and
RLO2, and other logic on the RLV12
controller.

5. Checks that the first word read in from the
RLO2 boot block contains "240" (NOP).

If any of the above checks fail, a message is
reported to both the CTY and RTY, and the B
command aborts. There is no test looping
capability. If a drive or controller status
error is detected during the actual booting of
the device, a number of retries are made.

D addr data<cr>
Deposit the data word to the specified address.
The address must be an even number.

E addr<cr>

Examine the data word at the specified address.
0dd addresses are made even by dropping the low
order bit.

S addr<cr>

Start the T-11 execution at the specified
address. The address must be an even number.
The command-argument delimiter is optional.

T file.ext<cr>

Without any argument, this command reruns the
PROM self-tests and then 1loads and runs the
console diagnostic program (EDOBA) for two
passes. If a filename 1is specified, the
self-tests are not run and the file 1is loaded
and started at location 200. The default
filename extension is .SAV.

NOTE

The console diagnostic EDOBA invoked
with the PROM T command tests the RTY
interface which causes the remote port
to be disconnected. This prevents
running EDOBA from the remote port.

6-7
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Q Q addr data<cr>
This command allows direct deposits to OBus
registers. The addresses 174400, 174402,
174404, and 174406 are the RLCS, RLBA, RLDA, and
RLMPR registers, respectively. All other
addresses are rejected.

R R addr<cr>
This command allows direct examines of OBus
registers. The addresses 174400, 174402,
174404, and 174406 are the RLCS, RLBA, RLDA, and
RLMPR registers, respectively. All other
addresses are rejected.

v v<cr>
With this command, the PROM code enters a loop
which allows characters to pass directly between
the CTY and RTY. The escape sequence
"¢CTRL/P><CTRL/X><CTRL/P>" can be entered from
either input device to force the PROM code to
exit this mode.

X X<cr>
This command complies (less any switches) with
the description of same in Chapter 11 of Digital
Standard 032. It is intended to be used for
binary data transfers between T-11 memory and a
computer using the remote port input. It is not
intended for human use and will work properly
only when issued from the RTY device.

6.2.3 T-11 (PROM) Self Test Descriptions

NOTE

Failures in tests 1 through 10 are indicated in
the System Control Panel LEDs.

From test 11 onm, test failures are reported on
the CTY (RTY) because the CTY interface, the
cable, and the printer are assumed to be
operational.

Table 6-4 T-11 (PROM) Self Test Descriptions

TEST DESCRIPTION

00

01

PROM CHECKSUM TEST - An additive checksum of both the lower
and upper segments of the PROM is calculated. The result
should be 377(8). On error, a "BR ." is executed.

LED state = 1111

SCP SDB CHANNEL TEST - A floating 1 pattern 1is shifted
through the LEDs at a fairly slow speed so the operator can
tell if there is a LED failure. The test checks most of the
SDB control logic and the SCP LED logic which is used by
subsequent tests to report test numbers. The test is
open-ended and cannot fail.

LED state = 0001 --> 0010 =--> 0100 --> 1000
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02

03

04

05

06

07

10

11

12

13
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CTY INTERFACE MODE REGISTER 1 BIT TEST - Alternating
01010101 and 10101010 patterns are written and read from the
CTY's PCI_MODE_REGISTERWI.

LED state = 0010

CTY INTERFACE MODE REGISTER 2 BIT TEST - Alternating
01010101 and 10101010 patterns are written and read from the
CTY's PCI_MODE_REGISTER_2.

LED state = 0011

CTY INTERFACE COMMAND REGISTER BIT TEST - Both a 01010101
and a 10101010 pattern are written and read from the CTY's
PCI_COMMAND_REGISTER.

LED state = 0100

CTY INTERFACE RESET TEST - A pattern is loaded into the
PCI_COMMAND REGISTER and a PCI RESET is performed. If the
command register clears, then the PCI's RESET input is
connected and working.

LED state = 0101

CTY INTERFACE TXRDY BIT TEST - The local PCI is configured
to run in its normal operating mode (9600 baud, 8-bit, no
parity, 1 stop bit). The TXRDY bit in the PCI status
register 1is then expected to set within 100 ms. If ok, the
PCI transmit register is 1loaded and the TXRDY bit is
expected to clear immediately.

LED state = 0110

CTY INTERFACE RXRDY BIT TEST = The local PCI is
reinitialized, but this time in local loop back mode. A
character is transmitted and the RXRDY bit in the PCI status
register is expected to set. When the
RECEIVED_CHARACTER_REGISTER is read, the RXRDY bit is
expected to clear.

LED state = 0111

CTY INTERFACE LOOPBACK TEST - LED state = 1000 This is
essentially the same as the previous test except that
several loopback transmissions are performed to ensure the
PCI and crystal can handle it.

LED state = 0111

CTY BANNER TEST - LED state = 1001 This is an open-ended
test that relies on the operator to observe the system
banner.

LED state = 0111

PARITY ERROR LATCH TEST - Tests whether the latch
responsible for indicating parity errors can be set and
cleared directly.

PARITY CIRCUIT TEST, PART 1 - Simultaneously tests that RAM
location 0 will hold a 01010101 pattern. If all right,
parity RAM location 0 is expected to contain 1.
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14

15

16

17

20

21

22

23

24

25

26

27

(PROM) SELF TEST

PARITY CIRCUIT TEST, PART 2 - Simultaneously tests whether
RAM location 0 will hold a 10101010 pattern. If all right,
parity RAM location 0 is expected to contain 0 (since the
"force parity error" bit in MCSRO0 was set prior to
depositing the pattern).

58 KB RAM DATA/ADDRESS TEST, BOTTOM-UP =~ A modified
moving-inversions test is performed on the first 58 Kbytes
of physical RAM. The test verifies all data faults that are
likely to occur in the console RAM configuration, as well as
verifying all addressing faults in the positive
(incrementing) direction. On error, the address, expected
data, and received data are displayed.

58 KB RAM DATA/ADDRESS TEST, TOP-DOWN - A modified
moving-inversions test is performed on the first 58 Kbytes
of physical RAM. The test verifies all data stuck-at faults
likely to occur in the console RAM configuration, as well as
all addressing faults in the negative (decrementing)
direction. On error, the address, expected data, and
received data are displayed.

MAP RAM LOCATION 0 QV TEST - A loop is first performed that
uses the first mapping RAM location (MAPR0OO) to initialize
all of physical memory with 0's and good parity, and places
each 4 Kbyte page number in the first location of its own 4
Kbyte page boundary. The process is repeated to check that
the first byte of each page contains the correct value.

MAPPING RAM DATA TEST, BOTTOM-UP - This test uses the memory
pattern verified by the previous test to check that all
mapping RAM locations can access pages uniquely, in the
positive direction.

MAPPING RAM DATA TEST, TOP-DOWN - This test uses the memory
pattern verified by the previous test to check that all
mapping RAM locations can access pages uniquely, in the
negative direction.

MAPPING RAM ADDRESSING TEST - This test uses the memory
pattern verified by the previous tests to check that all
mapping RAM locations are themselves uniquely addressable.
The memory mapper is then turned off.

TOY CHIP ACCESS TEST - This test checks that registers in
the console's TOY chip can be accessed to verify that the
TOY chip is receiving power from the +5 B signal input from
the BBU.

RTY INTERFACE MODE REGISTER 1-BIT TEST - Normal operation
patterns are loaded into the RTY's PCI_MODE_REGISTER_1 and
checked.

RTY INTERFACE MODE REGISTER 2-BIT TEST - Normal operation
patterns are loaded into the RTY's PCI_MODE_REGISTER_2 and
checked.

RTY INTERFACE COMMAND REGISTER BIT TEST - Both a 01010101
and a 10101010 pattern are written and read from the RTY's
PCI_COMMAND_REGISTER.

RTY INTERFACE RESET TEST - A pattern is 1loaded into the
PCI_COMMAND REGISTER and a PCI RESET is performed. If the
command register clears, it means the PCI's RESET input is
connected and working.
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30

31

32

33

34

35
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RTY INTERFACE TXRDY BIT TEST - The remote PCI is configured
to run in its normal operating mode (1200 baud, 8-bit, no
parity, 1 stop bit). The TXRDY bit in the PCI status
register is then expected to set within 100 ms. If ok, the
PCI transmit register is loaded and the TXRDY bit is
expected to clear immediately.

RTY INTERFACE RXRDY BIT TEST - The remote PCI is
reinitialized, but this time in local loopback mode. A
character is transmitted and the RXRDY bit in the PCI status
register is expected to set. When the
RECBIVED_CHARACTBR_REGISTER is read, the RXRDY bit is
expected to clear.

RTY INTERFACE LOOPBACK TEST - This test duplicates the
function of the previous test in order to verify that the
remote PCI can handle consecutive character transmissions.

SCP SDB LOGIC TEST - This test checks the continuity of the
SDB control channel on the SCP. This test will affect the
state of the front panel LEDs, but is done so quickly it is
unnoticeable.

nCL15 TSTRT" INTERRUPT TEST = This test checks that the
TSTRT interrupt input to the console is not asserted. This
interrupt is not maskable through the PSW, so it must be
cleared before the console program will run.

UNEXPECTED INTERRUPT TEST - This test checks that after a
full console reset there are no pending (or stuck)
interrupts to the T-11 microprocessor. This ensures the
proper start-up of RT and the console kernel. <CTRL/E> =
Exit failed test loop is also available.

NOTE

Allowable control characters for tests 12 - 35 are:
® <CTRL/S> - Stop test execution.
e <CTRL/Q> - Resume test execution.
e <CTRL/O> - Suppress Error Report
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6.3 CONSOLE MODULE DIAGNOSTIC (EDOBA)

EDOBA is a T-11 based console module diagnostic designed to test
all the 1logic on the «console module, 1including the console
sections of the clock, SDB, CBus, Q-Bus, and local and remote PCI

interface logic. EDOBA does not test any logic in the VAX CPU
logic itself.

6.3.1 Prerequisite

The T-11 (PROM) Self Test must have run error free.

6.3.2 EDOBA Switch Register Options

BIT SWITCH DESCRIPTION

<15> 100000 Exit subtest loop and proceed
<14> 040000 Loop on failing subtest

<13> 020000 Tnhibit error display

<12> 010000 Enable trace

<11> 004000 Inhibit test iterations

<09> 001000 Loop on test number in <07:00>

<07:00> 000xxx Select test xxx for loop

6.3.3 EDOBA Control Characters

Control Function

Key

<CTRL/C> Restart EDOBA
<CTRL/S> Suspend output
<CTRL/Q> Resume output
<CTRL/U> Erase command line
<CTRL/G> Enter SWR-CHANGE mode
<CTRL/P> Exit to the PROM CLI

6.3.4 EDOBA Test Descriptions

TEST NO. OF
NO. DESCRIPTION SUBTESTS

SDB Control Logic Tests

001 SDMS Register Test (CL20)

002 SDDB Register Test (CL20)

003 SDCS Register Test (CL20)

004 CL18 Stop Clock Test (CL18)

005 DB Single Step Mode Test (CL19)

006 SDB Normal Mode Test (CL19)

007 SDB Loopback Test, Normal Mode (CL19)

MWD WWW

6-12



DIAGNOSTICS
CONSOLE MODULE DIAGNOSTIC (EDODBA)

Tester SDB Channel Continuity Tests

010* SDB Channel 00 Continuity Test (CL21)
011* SDB Channel 01 Continuity Test (CL21)
012* SDB Channel 02 Continuity Test (CL21)
013* SDB Channel 03 Continuity Test (CL21)
014* SDB Channel 04 Continuity Test (CL21)
015* SDB Channel 05 Continuity Test (CL21)
016* SDB Channel 06 Continuity Test (CL21)
017* SDB Channel 07 Continuity Test (CL21)
020* SDB Channel 08 Continuity Test (CL21)
021* SDB Channel 09 Continuity Test (CL21)
022* SDB Channel 10 Continuity Test (CL21)
023* SDB Channel 11 Continuity Test (CL21)
024* SDB Channel 12 Continuity Test (CL21)
025* SDB Channel 13 Continuity Test (CL21)
026* SDB Chanhel 14 Continuity Test (CL21)
027* SDB Channel 15 Continuity Test (CL21)
030* SDB Channel 16 Continuity Test (CL21)
031* SDB Channel 17 Continuity Test (CL21)
032* SDB Channel 18 Continuity Test (CL21)
033* SDB Channel 19 Continuity Test (CL21)
034* SDB Channel 20 Continuity Test (CL21)
035* SDB Channel 21 Continuity Test (CL21)
036* SDB Channel 22 Continuity Test (CL21)
037* SDB Channel 23 Continuity Test (CL21)
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Miscellaneous Register Tests

040 MCSRO Register Test (C108)
041 MCSR1 Register Test (C108)
042 MCSR2 Register Test, Part 1 (CLO8)
043 MCSR2 Register Test, Part 2 (CLO08)

wWwhow

Miscellaneous Console Functions Tests

044* CLO9 DC Low Test (CL20)

045* CL CSM Request Test (CLO09)

046* EMM3 CPU AC Low Test (CLO8)

047* CL09 System AC Fault Test (CLO08)
050* CL CPU Power Fail Interrupt Test (CL09)
051* CL Unhang Reset Test (CL18)

052* CL Master Reset Test (CL09)

053* CL ABus Enable Test (CL09)

054* CL Array DC OK Test (CL09)

055* CL09 CPU Alive Test (CLO08)

056* CL09 Error 0 Test (CLO08)

057* CL09 Error 1 Test (CL08)

060* CL09 Error 2 Test (CLO08)

061* CL09 CPU Control Store PE Test (CL08)
062* CL09 ABus Request 0 Test (CLO8)

063* CL0O9 ABus Request 1 Test (CLO08)

064* CL09 ABus Request 2 Test (CL08)

065* CL0O9 ABus Request 3 Test (CLO08)

066* CL09 ABus Dead Interrupt Test (CLO08)
067* SIDO Register Test (CL12)

070* SIDl Register Test (CL12)

071* SID2 Register Test (CL12)

072* CL IDO Bit Test (CLO8)

073* CL IDl Bit Test (CL08)

074* CL ID2 Bit Test (CL08)
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EMM PCI Tests

075
076
077
100
101
102
103
104

EMM PCI Mode Register 1 Test (CL10)

EMM PCT Mode Register 2 Test (CL1l0)

EMM PCI Command and Status Register Tests (CL10)
EMM PCI Register Addressing Tests (CL10)

EMM PCI TXRDY Bit Test (CL10)

EMM PCI Local Loopback Test, 19.2K Baud (CL10)
EMM PCI Bus Loopback Test, 19.2K Baud (CL10)

EMM PCI Bus Inhibit Test (RTS Deasserted) (CL10)

Remote PCI Tests, Part 1

105
106
107
110

Remote PCI Mode Register 1 Test (CL10)

Remote PCI Mode Register 2 Test (CL10)

Remote PCI Command and Status Register Tests (CL10)
Remote PCI Register Addressing Tests (CL10)

Remote PCI Tests, Part 2

111*
112*
113*
114*
115*
116*
117*
120*

Remo

121
122
123
124

CDSRS Test (CL11)

CL1l RTERM Carrier Test (CL10)

CL11 RTERM DSR Test (CL10)

CRTS Test (CL10)

Assert CDTR Test (CL10)

REMOTE PCI TXEMT/DSCHG Test (CL10)
CL RTERM DSC Test (CL10)

REMOTE PCI TXRDY Test, Part 1 (CL10)

PCI Tests, Part 3

Remote PCI Local Loopback Test, 75 Baud (CL10)
Remote PCI Local Loopback Test, 110 Baud (CL10)
Remote PCI Local Loopback Test, 150 Baud (CL10)
Remote PCI Local Loopback Test, 1800 Baud (CL10)

Remote PCI Test, Part 4

125*

Remote PCI Split Baud Rate Test (CL10)

SCP Interface Tests, Part 1

126
127
130

SCP Channel Continuity Test (SCP1l)
SCP Channel Init Test (SCP1)
SCP LED Drive/Sense Test (SCP1)

SCP Interface Tests, Part 2

131*
CBUS

132
133*
134*
135*
136

SCP Switch Input Test (SCPl)
Tests, Part 1

CL15 TSEL Test (CL13)
CL15 TXCS RDY Test, Part 1 (CL13)
CL15 RXCS DNE Test, Part 1 (CL13)
CL15 STOR RDY Test, Part 1 (CL13)
CL15 TSTRT Test (CL13)
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CBUS Tests
137* CBus
140* CBus
141* CBus
142* CBus
143* CL15
144* CLI15
145* CL15
146* CL15
147* CL15
150* CL15
151* CL1S
152* CL15
153* CL1S
154* CL15
155* CL15
156* CL T
157* CL T
160* CL R
TOY Clock
161 TOY
162 TOY
163 TOY
164 TOY
165 TOY
166 TOY
167 TOY
170 TOY
171 CL22

DIAGNOSTICS
CONSOLE MODULE DIAGNOSTIC (EDOBA)

, Part 2

RAM Data Test, TTL Port, Part 1 (CL16)
RAM Addressing Test, TTL Port (CL16/CL17)
Access Test, ECL Port (CL16)

RAM Addressing Test, ECL Port (CL16/CL17)
TXCS IE Test (CL13)

RXCS IE Test (CL13)

STOR TIE Test (CL13)

TSTRT Test (CL13)

TXCS RDY Test, Part 2 (CL13)

TXCS RDY Test, Part 3 (CL13)

RXCS DNE Test, Part 2 (CL13)

RXCS DNE Test, Part 3 (CL13)

STOR RDY Test, Part 2 (CL13)

STOR RDY Test, Part 3 (CL13)

TSEL Sensed by ECL Port Test (CL13)
TX Interrupt Test (CL1l5)

RX Interrupt Test (CL15)
L02 Interrupt Test (CL15)

Tests

Software-Master-Reset Test (CL22)
Counter Group 1 Register Test (CL22)
Counter Group 2 Register Test (CL22)
Counter Group 3 Register Test (CL22)
Counter Group 4 Register Test (CL22)
Counter Group 5 Register Test (CL22)
Master Mode Register Test (CL22)
Counter Register Count Test (CL22)
TOY 15 Out Test (CL22)

RAM Parity Tests

172

RAM

Data Parity Tests (CL06)

Mapped RAM Data and Addressing Tests (64 TO 256 Kbytes)

173

Mapp

ed RAM Data/Addressing Test (CL04)

T-11 Interrupt Tests

174
175
176
177
200
201*
202
203
204
205
206
207
210
211
212

CL19
CL19
Unso
CL15
CLO04
CLO09
CL09
CL22
CL15
CL15
CL31
CL10
CL11
CL10
CL30

ENA TXRDY Test (CL20)

ENA STOR RDY Test (CL20)
licited Interrupt Test (CL02)

TSTRT Interrupt Test (CL02)

CSL PE Internal Interrupt Test (CL02)
System AC Fault Interrupt Test, Part 1 (CLO2)
ABus Dead Internal Interrupt Test (CLO2)
TOY 1MS Internal Interrupt Test (CL02)
TXCS RDY Interrupt Test (CLO2)

STOR RDY Interrupt Test (CLO02)

QBA Internal Interrupt Test (CL02)

ETERM RDY Interrupt Test (CLO02)

RTERM Internal Interrupt Test (CLO02)
Local RDY Interrupt Test (CLO02)

RPLY Timeout Interrupt Test (CL02)

T-11 Interrupt Tests

213*
214*

CL09
T-11

CPU Control Store PE Interrupt Test (CL02)
‘Manual Restart Interrupt Test (CL02)
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QBUS Adapter Tests

215
216
217
220
221
222
223
224
225
226
227
230
231
232
233
234
235

QCSR0O Register Test (CL29)

QCSR1 Register Test (CL29)

OBA Address Register Test (CL27)

OBA Data Register Test (CL27)

CL31 CSL Master Pend Test (CL29)

OBA Timeout Counter Test (CL20)

CL30 RPLY Timeout Test, Part 1 (CL20)

QOBA Simulated-Read-Cycle Test, Part 1 (CL23)

OBA Simulated-Read-Cycle Test, Part 2 (CL23)

OBA Simulated-Write-Cycle Test (CL23)

OBA Simulated-Intr-Ack-Cycle Test, Part 1 (CL23)
OBA Simulated-Intr-Ack-Cycle Test, Part 2 (CL23)
CL32 SREC SACK Test (CL29)

OBA Simulated-DMA-Read Test, Part 1 (CL23)

OBA Simulated-DMA-Read Test, Part 2 (CL23)

OBA Simulated-DMA-Write Test (CL23)

CL30 RPLY Timeout Test, Part 2 (CL29)

RLO2-specific QBA Tests

236
237
240
241

*

RLO2 Register Read Test (CL23)

RLO2 Register Write Test (CL23)

RLO2 Register Write/Read Test (CL23)
RLO2 DMA Read Test (CL23)

Indicates a special test fixture is required; the
ignored unless the fixture is installed.
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6.4 EDKAA - MICRO-HARD-CORE DIAGNOSTIC (MHC)

OVERVIEW - EDKAA (MHC) 1is a T-11 based diagnostic, It is
designed to verify the proper operation of the VAX CPU hardcore
logic required to successfully load and run micro-diagnostics.

6.4.1 Prerequisites

Successful execution of EDOBA. EDKAA also assumes that the
CDF860.DAT or CDF865.DAT file on the RL02 is correct. CDF860,DAT
and CDF865.dat contains the names and revision levels of the SDB
signal name files.

6.4.2 Loading and Starting MHC
To load and start MHC type:
MHC<cr>

at either the Macro Context Prompt: >>>, or the Diagnostic
Context Prompt: DC>. Once MHC has been started, it will display
the version name and number, followed by the MHC Prompt: MH> .
MHC then waits for the user to type a command. See Table 6-5.

6.4.3 Micro-Hard-Core Control Characters
Character Function

“c Control C
Each sub test may be exited by typing ~C. The
program will abort at the completion of the current
sub test and return to the Micro-Hard-Core Prompt:
MH>.

T Control T
If the "/PRintmode:Quiet" switch was selected, typing
“T will report the next sub test name at completion
of the current sub test.

6.4.4 Micro-Hard-Core Control Switches

The user may append the following switches to a command in order
to change the characteristics of the program execution.

SWITCH FUNCTION

/Bell: STARTQ/BELL:arg<cr>
Control the action of the BELL as specified by the
arguament. Valid arguments are:

OFF (default) - Do not sound bell on error.
ON - Sound bell on error.

/ERROR_DUMPS: STARTQ/ERROR_DUMPS:arg_#<CR>

Report only the number Errors (per sub test)
specified by the argument_#.
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/Fault:

/PASS:

STARTQ/FAULT:arg<cr>
Upon detection of a error take the action
specified by the argument. Valid arguments are:

CONTINUE - (default) Continue on error.

ISOLATE - (default) Isolate the cause of the
error to RAM Chip.

LOOP - Loop on failing test.

PAUSE - Pause on error and exit to "MH>".

See CONTINUE Command.

STARTI/PASS:arg_#(CR)
Run selected tests for the number of passes
specified by argument_#.

/PRINT MODE: START/PRINT_MODE:arg<cr>

Control the error reporting as specified by the
argument. Valid arguments are:

BRIEF - Cancel "/PRINT_MODE:QUIET" and report
errors in short form, no RAM chip
callout.

QUIET - Suppress all but error typeouts.

VERBOSE - (default) Cancel “/PRINT_MODE:QUIET"

and report errors in long form (i.e.,
RAM chip callout)

/QUICKVERIFY STARTE/QUICKVERIFY<CR>

/NUMBER

6.4.5

Run selected test with Quick Verify Flag set.

START/Number:nl,n2<cr>
Run only tests "nl" thru "n2".

Micro-Hard-Core Commands

The following Table describes the commands associated with the
Micro-Hard-Core Diagnostic.

Table 6-5 Micro-Hard~Core Commands

COMMAND DESCRIPTION

START Start<cr>
Run one complete pass of all tests and then return to
the Micro-Hard-Core Prompt (MH>).

STARTQ STARTQ<Lcr>

Run one pass of all tests in Quick Verify Mode (shorter
run time).

QUICK VERIFY MODE: When the Quick Verify suffix is
appended to either the START or LOOP command only the
RAM addresses that cross physical chip boundaries are
checked. For example, each bit of the EBox Control
Store is 8192 addresses deep. The memory chip used has
1024 addresses.



STARTC

STARTD

STARTF

STARTI

STARTL

STARTM

STARTN

STARTR

STARTS

STARTU

LOOP

LOOPQ

LOOPC
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When the STARTQ or LOOPQ Command is specified the
program will not increment through each address.
Instead it will update uPC <02:00>, which will select a
bank of RAMs. Each bank represents 1K microwords of
the total 8K. The uPC bits will be uncremented until
all 8 banks have been selected at least once.

The STARTQ and LOOPQ commands also exécutes certain sub
tests once instead of the default number of times.
(See list below.) These two differences reduced the
amount of time required to run the Micro-Hard-Core
Diagnostic. In addition, however, they also reduce the
fault detection level. In other words, you cannot be
sure the RAMs are functioning properly unless you run
at least one full pass of MHC.

GROUP TESTS

FBox F-8, F-9, F-A, F-B, F-E, and F-F
IBox I-A, I-B, and I-D

MBox M-5 and M-6

EBox S-C and S-D

STARTC<cr>
Run Clock Tests only. See Table 6-6

STARTD<cr>
Run Disk Tests only. See Table 6-7.

STARTF<cr>
Run FBox Tests only. See Table 6-8.

STARTIKcr>
Run IBox Tests only. See Table 6-9.

STARTL<cr>
Run Last Multi Box Access Tests only. See Table 6-10.

STARTM<cr>
Run MBox Logic Tests only. See Table 6-11.

STARTN<cr>
Run MBox UCODE Tests only. See Table 6-12.

STARTR<cr>
Run EBox MCF-CTX RAM and Basic UCODE Tests only. See
Table 6-13.

STARTS<cr>
Run EBox SDB and CS Tests only. See Table 6-14.

STARTU<cr>
Run EBox Expanded UCODE Tests only. See Table 6-15.

LOOP<Lcr>
Loop on all tests continuously until stopped by "ecn.

LOOPQ<Lcr>

Continuiously loop on all tests in Quick Verify Mode
(shorter run time). See QUICK VERIFY MODE under
STARTQ.

LOOPC<cr>
LOOP on Clock Tests only. See Table 6-6.
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LOOPD LOOPD<Lcr>
Loop on Disk Tests only. See Table 6-7.
LOOPF LOOPF<cr>
Loop on FBox Tests only. See Table 6-8.
LOOPI LOOPI<cr>
Loop on TBox Tests only. See Table 6-9.
LOOPL LOOPL<cr>
Loop on Last Multi Box Access Tests only. See Table
6-10.
LOOPM LOOPM<cr>
Loop on MBox Logic Tests only. See Table 6-11.
LOOPN LOOPN<cr>
Loop on MBox UCODE Tests only. See Table 6-12.
LOOPR LOOPR<cr>
Loop on EBox MCF-CTX RAM and Basic UCODE Tests only.
See Table 6-13.
LOOPS LOOPS<cr>
Loop on EBox SDB and CS Tests only. See Table 6-14.
LOOPU LOOPU<cr>
Loop on EBox Expanded UCODE Tests only. See Table
6-15.
CONTINUE CONTINUE<cr>
Continue on to the next sub test. This command should
only be necessary if the "/FAULT:PAUSE" switch was
selected and an error was detected.
REPORT REPORT<cr>
Retype the end of pass report. See Example 6-1
6.4.6 Micro-Hard-Core Test Descriptions

The following set of Tables list the subtests
the Micro-Hard-Core Diagnostic.

that can be run via

Table 6-6 Clock Subtests
TEST MODULE AND DESCRIPTION
CLK (C-1) L0217 (CLK) SDB SHIFT
CLK (C-2) L0217 (CLK) SDB SHIFT CHAIN LOAD FUNCTION
CLK (C-3) L0217 (CLK) VIS MUX SELECTS
CLK (C-4) L0217 (CLK) VIS DATA AND LD_FUNC_REG_B
CLK (C-5) L0217 (CLK) LOAD FREQUENCY REG
CLK (C-6) L0217 (CLK) CLK2 START H CIRCUIT
CLK (C-7) L0217 (CLK) CLK3"MARK BIT
CLK (C=8) L0217 (CLK) BURST COUNTER READ AND WRITE
CLK (C-9) L0217 (CLK) CPU CLOCK STOP
CLK (C-A) L0217 (CLK) MARK BIT STOP CONDITION
CLK (C-B) L0217 (CLK) BURST COUNTER ABILITY TO COUNT
CLK (C-C) L0217 (CLK) WBUS AND FBOX T3 TO T3 SHIFT LOOP
CLK (C-D) L0217 (CLK) WBUS T2 CLK-EBE,EDP,FBA,IDP WBUS ENABLE
CLK (C~E) L0217 (CLK) STOP FBOX IN PHASE 0 AND PHASE 1
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Table 6-=7 RLO2 Disk Subtests

TEST MODULE and DESCRIPTION

DSK (D-1) Disk (non-destructive) Write-Read Exerciser

DSK (D-A) Disk Oscillation seek 1 = 1-1

NDSK (D-B) Disk Oscillation seek 1 = 1-85

DSK (D-C) Disk Oscillation seek 1 = 1-170

DSK (D-D) Disk Oscillation seek 1 = 1-255

DSK (D-E) Disk Oscillation seek 1 = 1-511

DSK (D-F) Disk (DESTRUCTIVE) Write-Read Exerciser
Table 6-8 FBox Subtests

TEST MODULE and DESCRIPTION

FBOX (F-1) L0213 (FBM) F BOX Present VS$TERM

FBOX (F=-2) ©L0212 (FBA) SDB SHIFT AND LOOPBACK

FBOX (F-3) L0213 (FBM) SDB SHIFT AND LOOPBACK

FBOX (F-4) FBOX MODULES SDB SELECT LINE AND ENABLE

FBOX (F=5) L0217 (CLK) CLK 141 RESET

FBOX (F-6) L0212 (FBA) UPC REGISTER TESTS

FBOX (F-=7) L0213 (FBM) UPC REGISTER TESTS

FBOX (F-8) L0212 (FBA) CONTROL STORE "55" DATA TEST

FBOX (F-9) L0212 (FBA) CONTROL STORE "AA" DATA TEST

FBOX (F-A) L0213 (FBM) CONTROI. STORE "55" DATA TEST

FBOX (F-B) L0213 (FBM) CONTROL STORE "AA" DATA TEST

FBOX (F-C) L0213 (FBM) CONTROL STORE ADDRESS TEST

FBOX (F-D) L0212 (FBA) CONTROL STORE ADDRESS TEST

FBOX (F-E) L0213 (FBM) DECODE RAM "55" DATA TEST

FBOX (F=F) L0213 (FBM) DECODE RAM "AA" DATA TEST

FBOX (F-10) L0213 (FBM) DECODE ADDRESS TEST

FBOX (F-11) L0213 (FBM) BASIC MICRO-CODE TEST (EDKAF1)

FBOX (F-12) L0212 (FBA) BASIC MICRO-CODE TEST (EDKAB1)

FBOX (F-13) L0213 (FBM) EXPANDED UPC UPDATE TEST (EDKAF2)

FBOX (F-14) L0212 (FBA) EXPANDED UPC UPDATE TEST (FEDKAR2)

FBOX (F-15) L0212 (FBA) MICRO-CODE TEST (EDKAB3)
Table 6-9 IBox Subtests

TEST MODULE and DESCRIPTION

IBOX (I-1) SDB SHIFT AND LOOPBACK

IBOX (I-2) SDB SELECT LINE AND ENABLE

IBOX (I-3) L0208 (IBD) MODULE SDB CONTROL CHANNEL

IBOX (I-4) L0207 (ICA) MODULE SDB CONTROL CHANNEL

IBOX (I-5) L0217 (CLK) CLK 141 RESET

IBOX (I-6) L0207 (ICA) ICS UPC REGISTER TEST

IBOX (I-7) L0207 (ICA) ICS "55" DATA TEST

IBOX (I-8) ©L0207 (ICA) ICS "AA" DATA TEST

IBOX (I-9) L0207 (ICA) ICS ADDRESS TEST

IBOX (I-A) L0208 (IBD) IDRAM "55" DATA TEST

IBOX (I-B) L0208 (IBD) IDRAM "AA" DATA TEST

IBOX (I-C) L0208 (IBD) IDRAM ADDRESS TEST

IBOX (I-D) L0207 (ICA) ICS RAM PARITY TEST

IBOX (I-E) QUIESCENT STATE FOR I BOX CONTROL SIGNALS

IBOX (I-F) L0207 (ICA) UJUMP MICRO-CODE TEST (EDKAIL)

NOTE

When executed on VAX-8650 CPU, L0231 will be
reported in place of L0217.
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Table 6-10 Last Box Subtests

TEST MODULE and DESCRIPTION

VAX-8600 (L-1) CLK and E,I,M boxes Uword MARK BIT
VAX-8600 (L-2) VSTERM MASTER RESET TEST
VAX=8650 (L-1) CLK and E,I,M boxes Uword MARK BIT
VAX-8650 (L-2) VSTERM MASTER RESET TEST

NOTE
1. When executed on VAX-8650 CPU, L0231 will
reported in place of L0217

2. When executed on VAX-8650 CPU, L0230 will
reported in place of L0220

be

Table 6-11 MBox Logic Subtests

TEST MODULE and DESCRIPTION

MBOX (M-1) SDB SHIFT AND LOOPBACK

MBOX (M-2) L0222 (MTM) SDB SHIFT AND LOOPBACK
MBOX (M-3) SDB SELECT LINE AND ENABLE

MBOX (M-4) L0217 (CLK) CLK 141 RESET

MBOX (M-5) L0220 (MCC) MCS "55" DATA TEST

MBOX (M-6) L0220 (MCC) MCS "AA" DATA TEST

MBOX (M-7) L0220 (MCC) CYCLE RAM "55" DATA TEST
MBOX (M-8) L0220 (MCC) CYCLE RAM "AA" DATA TEST
MBOX (M-9) L0220 (MCC) ACCESS RAM DATA TEST
MBOX (M-A) L0220 (MCC) CYCLE RAM ADDRESS TEST
MBOX (M-B) L0220 (MCC) MCS RAM ADDRESS TEST
MBOX (M-C) L0220 (MCC) ACCESS RAM ADDRESS TEST

Table 6-12 MBox Ucode Subtests

TEST MODULE and DESCRIPTION

MBOX (N-1) L0220 (MCC) BASIC UCODE FUNCTION (EDKAM1)
MBOX (N-2) L0220 (MCC) BASIC STACK UCODE (EDKAM2)
MBOX (N-3) L0220 (MCC) STACK PUSH LEVEL (EDKAM3)
MBOX (N-4) L0220 (MCC) STACK POP LEVEL (EDKAM4)

Table 6-13 MCF, CTX, and MISC EBox Subtests

TEST MODULE and DESCRIPTION

EBOX (R-1) L0216 (CSB) UPC+UPC SAVE INITILIZATION

EBOX (R-2) L0215/L0216 (ECS) "55" 1 WORD (VS$TERM) TEST
EBOX (R-3) L0215/L0216 (ECS) "AA"™ 1 WORD (VSTERM) TEST
EBOX (R-4) L0210 (EBC) MCF RAM DATA TEST

EROX (R-5) L0210 (EBC) MCF RAM ADDRESS TEST

EBOX (R-6) L0210 (EBC) CONTEXT RAM DATA TEST

EBOX (R-7) L0210 (EBC) CONTEXT RAM ADDRESS TEST

EBOX (R-8) L0215/L0216 (ECS) RAM PARITY

EBOX (R-9) L0210 (EBC) MCF RAM PARITY TEST

EBOX (R-A) OQUIESCENT STATE FOR UTRAP + STALL (EDKAU2)
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EBOX (R-B) L0216 (CSB) BASIC UPC UPDATE TEST (EDKAU1l)
EBOX (R-C) L0216 (CSB) EXPANDED UPC UPDATE TEST (EDKAU1l)
EBOX (R-D) L0216 (CSB) UJUMP REGISTER TEST (EDKAU2)
NOTE
When executed on VAX-8650 CPU, L0231 will be
reported in place of L0217
Table 6-14 EBox, SDB, and C/S Subtests
TEST MODULE and DESCRIPTION
EBOX (S-1) MODULES SDB SHIFT AND. LOOPBACK
EBOX (S-2) L0215 (CSA) MODULE SDB SHIFT AND LOOPBACK
EBOX (S-3) SDB SELECT LINE AND ENABLE
EBOX (S-4) L0215 (CSA)/L0216 (CSB) SDB CONTROL CHANNEL
EBOX (S-5) L0209 (EDP) MODULE SDB CONTROL CHANNEL
EBOX (S-6) L0210 (EBC) MODULE SDB CONTROL CHANNEL
EBOX (S-7) L0219 (EBE) MODULE SDB CONTROL CHANNEL
EBOX (S-8) L0219 (EBE) MODULE ICR TIME BASE COUNTER
EBOX (S-9) L0210 (EBC) MODULE DIAG & EIS REG CLK3
EBOX (S-A) L0210 (EBC) MODULE MCF RAM CLK3
EBOX (S-B) L0217 (CLOCK) CLK 141 RESET
EBOX (S-C) L0215 (CSA)/L0216 (CSB) ECS "55" DATA TEST
EBOX (S-D) L0215 (CSA)/L0216 (CSB) ECS "AA" DATA TEST
EBOX (S-E) L0215 (CSA)/L0216 (CSB) ECS Addr (KA8600)
EBOX (S-F) L0215 (CSA)/L0216 (CSB) ECS Addr (EDKBU)
Table 6-15 EBox Ucode Subtests
TEST MODULE and DESCRIPTION

EBOX (U-1) L0216 (CSB) MICROSTACK TEST (EDKAU2)

EBOX (U-2) L0209 (EDP)/L0210(EBC)WBUS REQ CTX (EDKAU2)
EBOX (U-3) L0209 (EDP) SHIFT COUNTER FUNCTION (EDKAU2)
EBOX (U-4) ©L0209/L0206/L0212/L0205 DATA PATH (EDKAU2)
EBOX (U-5) L0216 (CSB)/L0209 (EDP) BRANCH COND. (EDKAU2)
EBOX (U-6) L0209 (EDP) ALU FUNCTION (EDKAU2)

EBOX (U-7) L0209 (EDP) SCRATCH PADS DATA (EDKAU2)

EBOX (U=~

8) LO219(EBE)/L0201(CSL) CBUS/CSL-INT (EDKAU2)

EBOX (U-9) L0219 (EBE) EBCS REGISTER <31:27> (EDKAU2)

Below is
occurred

Example
SECTION

CLOCK
SDB/CS
RAMS
UCODE
BOX
LOGIC
UCODE
BOX
RLO2 DSK
VAX-86xx

MEZT-MDmm

PASS COU

an example of the End of Pass report when an error

6-1: End of Pass Report

TOTAL OF ERRORS

(sC) = 00000
(88) = 00000
(SR) = 00000
(SU) = 00009
(SI) = 00000
(SM) = 00000
(SN) = 00000
(SF) = 00000
(Sp) = 00000
(sL) = 00000

NTER- = 00001

# OF ERRORS = 00009, TOTAL # OF ERRORS = 00009
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6.5 MICRO DIAGNOSTIC CONTROL PROGRAM (DCP)
6.5.1 Overview

DCP is a Tll based Diagnostic Utility progam designed to control
the running of the micro diagnostics. It is evoked by typing the
DIAGNOSE Command at either the MACRO Prompt (>>>) or the
Micro-Hard-Core Prompt (MH>). Once evoked, DCP will initialize
the system to the point where microdiagnostics can be loaded,
executed, and monitored. The steps taken by this initialization
procedure are as follows:

1. Take control of the TXCS RDY interrupt vector.

2. Submit the DCP initialization file, DCLOAD.COM,
internally in order to perform the following steps.

e Stop the CPU clock and perform a master reset.

e Load the Diagnostic Support Microcode (DSM) into the
EBox control store.

e Load other control stores, as necessary, to
initialize parity logic, etc.

e Enable the console's external logic interrupt, using
the SET EXTI ON command.

® Force the EBox to begin executing at the DSM start
address and start the CPU clocks.

3. Pass the default diagnostic switch settings to DSM (via
the CBus).

4. Display the diagnostic context command prompt (DC>) and
await commands.

NOTE

DCLOAD.COM contains a DEBUG command that
leaves the HEX command set enabled when it
terminates, as evidenced by the DC>> prompt.

6.5.2 DCP Control Characters

Control
Character Description

<CTRL/P> Interrupts the currently running micro- diagnostic and
returns control to the  user. This places the
microdiagnostic in the “"pause" state, allowing the
user to examine or modify the state of the diagnostic
test environment, and then resume execution of the
microdiagnostic.

<CTRL/C> Aborts the current command, which may include the need

to abort a currently running microdiagnostic, and
returns control to the user.
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6.5.3 DCP
Command

CLEAR
DATA

CONTINUE

DEPOSIT

EXAMINE

GENERATE
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Commands DCP to display information about the state of
the currently running microdiagnostic without
disturbing its execution.

Command Summary
Description

CLEAR DATALcr>

Clear the table of pointers defined by the SET DATA
command and should be used prior to redefining a new
set of EBox scratchpad locations for error reporting
purposes.

CONTINUE<Lcr>

This command allows the currently loaded
microdiagnostic to resume test execution after being
paused by either a switch setting (/FAULT:PAUSE,
/FAULT:ISOLATE) or <CTRL/P>. The microdiagnostic
resumes at the test following the one that was being
executed when the pause occurred. If /SINGLE_STEP is
in effect and CONTINUE command 1is issued,” single
stepping is stopped and the remaining tests are run.
A CONTINUE command, issued prior to giving either a
RUN or START command, will result in an error
message.

DEPOSIT/switch hex_addr hex_data<cr>

This command allows the user to modify the EBox
scratchpad RAM, the system cache, or the WBus RAM.
The 32-bit hexdata 1is deposited into the hexaddr
location of the specified RAM. The CPU clock must be
running.

Valid Switches: /CACHE /ESCRATCH /WBUS

EXAMINE/switch hex addr<cr>

This command allows the user to examine the contents
of specific EBox scratchpad locations, cache
locations, or WBus locations. The CPU clock must be
running.

Valid Switches: /CACHE /ESCRATCH /WBUS

GENERATE file.ext<cr>

The Generate command is used to evoke the DCP
generate/verify process for generation and validation
of isolation data. This command is not for field
use. It is used to support the in-house development
of 1isolation algorithms. There are no switches
associated with this command. The only option is the
name of the command file responsible for loading the
microdiagnostic to be generated.
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RUN

RUN/switch file.ext<cr>

This command initiates the execution of a command
file whose purpose is to load and start a
microdiagnostic program. Execution begins with the
first number specified in the /NUMBER switch and ends
with either the last test in the group of
microdiagnostic tests or with the last test specified
in the /NUMBER switch.

NOTE

1. The CPU clock must be running for the RUN
command to work.

2. Switches can be combined in any order
provided that the command line does not
exceed 80 characters.

3. Switches appended to the RUN command
remain in effect until the command
completes.

4, Refer to the SWITCH Command for a
description of this switch,

Valid Switches: (SWITCH DEFAULTS are printed in
upper case)

/BELL: {ON, OFF}
See Note 4.

/FAULT: {ISOLATE, noabort, loop, pause, continue,
ignorel
See Note 4.

/LINES:{ON, OFF}
See NoLe 4.

/NUMBER:FIRST_TEST,[[<space>,<comma>}LAST_TEST]
This switch is used to specify the starting and
ending test. Numbers in hex. If the switch is
omitted, the default values are used (default =

01,FF).

/PASSES:decimal number (default = 100)

The decimal number indicates the number of test
passes to execute before continuing to the next test
or attempting isolation. If the /PASSES switch is
not specified, the default value (100) will be used.
A special case of /PASSES:0 modifies the sequencing
of the tests so that a particular group of tests can
be run indefinitely. If the user specifies a 0 pass
count, DCP will run each of the tests indefinitely
(from FIRST to LAST) until <CTRL/C> or <CTRL/P>
interrupts or a fault is detected. When a fault is
detected, the action will be governed by the current
setting of the /FAULT switch.

/PRINT_MODE:{brief, VERBOSE}
See Note 4,



SET
DATA

SET
ISOLATION
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/SINGLE_STEP

when single step is enabled, diagnostic execution is
interrupted” after completing the proper number of
passes of an individual test. A message, along with
the test number just completed, is displayed and the
operator is prompted for input. The STEP command can
be used to run the next test and is followed by
another pause when it completes. The CONTINUE
command can be used to clear this mode and resume
full speed test execution.

SET DATA escratch_address data_name<cr>
Where:

e ‘"escratch_address"” is a hexadecimal address
within the EBox scratchpad RAM (0 to FF)

® “data’name" is a 1-30 character string to be
assoclated with the specified Escratch data

This command allows a symbolic name to be assigned to
a location in the EBox scratchpad RAM. When a
microdiagnostic test detects a fault and DCP is in
verbose printing mode, the "data_name“ and data taken
from the associated "escratch address" are included
in the error report. -

Set Data commands are normally used in command files
responsible for loading microdiagnostics and setting
diagnostic control switches. A maximum of 16 SET
DATA commands can be wused at one time. The CLEAR
DATA command should be used to initialize the SET
DATA memory prior to defining set data information.
The SHOW DATA command can be used to display the
current settings of SET DATA, along with the current
state of the Escratch variables.

SET ISOLATION/switch<cr>

This command provides a way to modify default
parameters associated with isolation. Once the
defaults are modified, they remain in effect until
DCP is reloaded (i.e., DIAG command).

valid Switches:

/PASSES:decimal_number

The decimal number indicates the number of times each
test will be executed before continuing to the next
test or attempting isolation (default = 100). It |is
not recommended that this number be altered in the
field, as it affects the confidence level of any
isolation data that may follow. Factory settings are
preferred. This number should always be greater than

zero (0).

/ERROR_DUMPS:decimal_pumber

The decimal number indicates the maximum number of
error printouts that will occur due to faults with
different syndromes within a given test (default =
10). Lowering this number has the effect of reducing
the amount of error printouts at the expense of
throwing away what may be useful data for tracking
down an intermittent. This number has a maximum
value of 10.
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SET
NAME

SET
SWITCH

SET NAME microdiagnostic filename<cr>

This command is normally used within a command file.
It specifies the name of the microdiagnostic
currently being loaded. This information is included
in the fault report and is used to locate other
associated files with the same name (different
extensions).

SET SWITCH/switch<cr>

This command redefines the default switch settings
that govern the behavior of DCP and DSM in the
control and running of microdiagnostics. A
description of each switch is provided below,
including the default setting of the switch when
DIAGNOSTIC context is entered.

NOTE

1. Switches can be combined in any order
provided that the command line does not
exceed 80 characters.

2. Switches altered with this command retain
the new setting until changed again with
the SET SWITCH command, or until DCP is
‘reloaded.

Valid Switches:

/BELL:{ON,OFF}
When "ON," this switch causes the terminal bell to
ring each time a new fault is detected and reported.

/FAULT:IISOLATE,noabort,1oop,pause,continue,ignore3
This switch controls the action DCP takes after a
microdiagnostic test detects a fault. Only one of
the above arguments may be specified; they are
mutually exclusive.

ISOLATE - This setting, which is the default,
directs DCP to attempt isolation on all solid
faults encountered. After the isolation attempt is
completed, DCP returns to its command prompt. The
CONTINUE or STEP commands can be used to resume
test execution.

NOABORT - This setting directs DCP to attempt
isolation on all solid faults encountered. After
the isolation attempt is completed, DCP will
continue onto the next test, thus providing a way
to continue with the diagnostic execution after
isolating.

LOOP - Tests within a diagnostic are targeted to
run /PASSES times. When an error is detected, the
standard error report is displayed and then DSM is
instructed to 1loop forever on the failing test.
Only <CTRL/C> or <CTRL/P> can terminate the loop.

PAUSE - This setting causes DCP to return to its
command prompt after reporting a test failure. The
CONTINUE or STEP command can be used to resume test
execution.

)
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CONTINUE - With this switch 1in effect, DCP will
perform all of its normal error reporting. After
each error rcport, DCP will continue its normal
test sequencing as if no error had occurred.
Isolation will not take place.

IGNORE - This is a special switch intended only for
microcoder use. It has no useful application in
the field. It directs DSM never to signal DCP that
an error has occurred. No hardware errors can ever
be detected or reported.

/LINES:{ON, OFF}

This switch is used by microcoders to debug isolation
code. If the switch has been set to ON and DCP is
processing isolation statements, a source line number
will be displayed as the statement is processed.
This line number maltches the 1line number of the
isolation source statement that is currently being
processed.

/PRINT_MODE:{brief, VERBOSE}
This switch controls the level of dctail included in
an error report.

SHOW DATA<Lcr>

This command displays all symbolic names and
associated data currently defined by the SET DATA
command. The range of diagnostic test numbers, with
the number of passes, is also displayed under this
command for the user's information.

SHOW SWITCHES<cr>

This command displays the current switch settings and
the default switch settings. The default settings
are either those settings that were in place when DCP
was loaded or those that have been modified via the
SET SWITCH command.

The current switch settings are normally the same as
the default settings since local settings (i.e.,
appending switches to RUN or START) return to
defaults when the command completes.

The current switches will differ from the defaults
when they are examined from within another command.
This could occur by examining the switches from the
paused state of a RUN or START command which uses the
/SINGLE_STEP switch. When proceeding from that point
with the CONTINUE or STEP command, the current switch
settings will remain in effect until the initial RUN
or START command completes.
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STEP
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START/switch<cr>
This command initiates the execution of a test or
group of tests within an already loaded

microdiagnostic program. Execution begins with the
first number specified in the /NUMBER switch. It
ends with either the 1last test in the group of
microdiagnostic tests or with the last test specified
in the /NUMBER switch.

NOTE

1. The CPU clock must be running for the
START command to work.

2. Switches can be combined in any order
provided that the command line does not
exceed 80 characters.

3. Switches appended to the START command
remain in effect until the command
completes.

4. Refer to the SWITCH Command for a
description of this switch.

5. Refer to the RUN Command for a
description of this switch.

Valid Switches: (SWITCH DEFAULTS are printed in
upper case)

/BELL:{ON, OFF}
See Note 4.

/FAULT:{ISOLATE, noabort, loop, pause, continue,
ignore}
See Note 4.

/LINES:{ON, OFF}
See Note 4.

/NUMBER:FIRST_TEST [{<space>,<comma>}] LAST_TEST]
See Note 5.

/PASSES:decimal_number
See Note 5.

/PRINT_MODE: {brief, VERBOSE}
See Note 4.

/SINGLE_STEP
See Note 5.

STEP<cr>

This command causes the next test in the currently
loaded microdiagnostic to be executed. The STEP
command is invalid unless the microdiagnostics have
been started. Once Lhey have been started and there
is a pause in the diagnostic execution (/FAULT:PAUSE,
/FAULT:ISOLATE, or <CTRL/P>), the STEP command may be
used. A STEP command issued prior to giving either a
RUN or START command will result in an error message.

)

)
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6.6 VAX 86XX MICRODIAGNOSTICS
Table 6-16 lists the Microdiagnostics for the VAX 86XX CPU. With

the exception of Micro-Hard-Core these diagnostics are designed
to run under control of the Diagnostic Control Program (DCP).

Table 6-16 VAX 86XX Microdiagnostics

NAME DESCRIPTION

EDKAA Micro-Hard-Core
EDKBA EBox Series

EDKCA MBox Series, Part 1
EDKIA MBox Array Go/No Go Control Test
EDKDA MBox Series, Part 2
EDKJA Array Minimum Functionality Test

EDKEA MBox Series, Part 3
EDKFA MBox Series, Part 4
EDKGA MBox Series, Part 5
EDKHA MBox Series, Part 6
EDKOA IBox Series, Part 1
EDKPA IBox Series, Part 2
EDKQA 1IBox Series, Part 3
EDKRA IBox Series, Part 4
EDKSA 1IBox Series, Part 5
EDKTA IBox Series, Part 6
EDKUA IBox Series, Part 7
EDKVA IBox Series, Part 8
EDKWA IBox Series, Part 9
EDK1A FBox Series, Part 1
EDK2A FBox Series, Part 2
EDK3A FBox Series, Part 3
EDK4A FBox Series, Part 4
EDKZA FBox Series, Part 5

EDK5A Array Series

EDK6A SBIA Series, Part 1
EDK7A SBIA Series, Part 2

6.7 STANDARD MICRODIAGNOSTIC COMMAND FILES

Table 6-17 lists some common Command Files that can be executed
under the control of DCP.

Table 6-17 Standard Microdiagnostic Command Files

Command File Description

TSTCPU.COM @TSTCPU<Lcr>
Run one pass of the Micro-Hard-Core Diagnostic then
run one pass each of the individual
Micro~diagnostics.

MICROS.COM @MICROS<cr>

Run one pass each of the individual
Micro-diagnostics. Do not run the Micro-Hard-Core
first.
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STANDARD MICRODIAGNOSTIC COMMAND FILES

Table 6-17 Standard Microdiagnostic Command Files (Cont)

Command File Description

QVX### @QVX###<cr>
Run one pass of the Micro-Hard-Core Diagnostic then
run the test sequences that are necessary to test
(Quick Verify) the CPU module specified by  ###.
The 1individual Quick Verify tests are listed by
module tested in Table 6-18.

QVL### @QVL###<cr>

Run one pass of the test sequences that are
necessary to test (Quick Verify) the CPU module
specified by ###. This series of Quick Verify
Command Files will not run MHC first. The
individual Quick Verify are listed by module tested
in Table 6-19.

Table 6-18: MHC/Module Quick Verify Command Files

COMMAND FILE MODULE TESTED

QVX202.COM
QVX203.COM

QVX204.COM
QVX205.COM
QVX220.COM
QVX222.COM

QVX206.COM
QVX207.COM
QVX208.COM
QVX214.COM

QVX209.COM
QVX210.COM
QVX211.COM
QVX215.COM
QVX216.COM
QVX219.COM

QVX212.COM
QVX213.COM
QVX218.COM
QVX223.COM

QVX217.COM

L0202 (SBS)
L0203 (SBA)

L0204 (MCD)
L0205 (MAP)
L0220 (MCC)
L0220 (MTM)

L0206 (IDP)
L0207 (1ICA)
L0208 (IBD)
L0214 (ICB)

L0209 (EDP)
L0210 (EBC)
L0211 (EBD)
L0215 (CSA)
L0216 (CSB)
L0219 (EBE)

L0212 (FBA)
L0213 (FBM)
L0218 (FJM)
L0223 (FTM)

L0217 (CLK)




Table 6-19
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CPU Module Quick Verify Command Files

MODULE TESTED

\ COMMAND FILE

QVL202.COM
QVL203.COM

QVL204.COM
QVL205.COM
QVL220.COM
QVL222.COM

QVL206 .COM
QVL207.COM
QVL208.COM
QVL214.COM

QVL209.COM
QVL210.COM
QVL211.COM
QVL215.COM
QVL216.COM
QVL219.COM

QVL212.COM
QVL213.COM
QVL218.COM

QVL217.COM

L0202
L0203

L0204
L0205
L0220
L0220

L0206
L0207
L0208
L0214

L0209
L0210
L0211
L0215
L0216
L0219

L0212
L0213
L0218

L0217

(SBS)
(SBA)

(MCD)
(MAP)
(MCC)
(MTM)

(1IDP)
(ICA)
(IBD)
(ICB)

(EDP)
(EBC)
(EBD)
(CsA)
(CSB)
(EBE)

(FBA)
(FBM)
(FIM)

(CLK)
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6.8 DIAGNOSTIC SUPERVISOR (EDSAA) OVERVIEW

The Diagnostic Supervisor (EDSAA) is a utility program designed
to simplify loading, running, and controlling the operation of
the following types of diagnostics:

e LEVEL 3 - Diagnostics that are designed to run under the
Diagnostic Supervisor in standalone mode only. Typically
these are: Functional Level Peripheral Diagnostics,
Repair Level Peripheral Diagnostics, and CPU Cluster
Diagnostics.

e LEVEL 2 - Diagnostics that are designed to run under the
Diagnostic Supervisor in either standalone or on-line
mode. Typically these are: Bus Interaction Diagnostics
and Formatter/Reliability Peripheral Diagnostics.

e LEVER 2R - Diagnostics that are designed to run under the
Diagnostic - Supervisor in on-line mode only. Typically
these are Diagnostic Control Programs such as File
Maintenance and Update Utilities.

6.8.1 Diagnostic Supervisor (EDSAA) Control

The operation of the Diagnostic Supervisor is effected by either
Control Characters (Table 6-20) or Direct Commands entered at the
Diagnostic Supervisor Prompt: DS> (Table 6-21).

Table 6-20 Diagnostic Supervisor Control Character
Summary

Control
Character Description

“C Interrupt the execution of the diagnostic currently
running.

“s Suspend terminal output.

“Q Resume terminal output.

Table 6-21 Diagnostic Supervisor Command Summary

Command Description

SET LOAD SET LOAD device:[directoryl<cr>
Sets the default load directory to a device
and directory where the diagnostics and other
maintenance software is stored; €.,
DMAOQ: [SYSMAINT] .

SHOW LOAD SET LOAD<Lcr>
pisplay the default device and directory. See
the SET LOAD Command.

LOAD LOAD filename.extension<cr>
Load but do not start the file specified. The
default extension is .EXE.




ATTACH

SELECT

DESELECT

SHOW DEVICE

. SHOW SELECTED
)

/
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ATTACH

dev-type link-name dev-name parameters<cr>
Define a test path based on the device type,
the 1link name, the device name, and the
parameters specified. Table 6-22 1lists some
common device types, links, and device names
along with associated parameters.

NOTE

l. A device must be attached using
HUB as the link name before it can
itself be used as a link. For
example,

DS> ATTACH DW780 HUB DW0O 3 4<cr>

In this command DW0 is defined as
a DW780 that has, in this case, a
TR Level of 3 and a BR Level of 4.
DWO can now be used as a link to
further define the test path. For
example,

DS> ATTACH VS100 DWO VBAO 760440
400 5<cr>

In this case VBAO is defined as a
VS100 that is connected to the CPU
via DWO. In addition the
parameters specify that the Unibus
Control and Status Register (CSR)
address is 760440, the Vector
Address is 400, and the BR Level
is 4 for VBAO.

2. The test path (device name) must
be selected before the test path
can be tested. See SELECT
command .

SELECT device-name<cr>

Add the device specified to the list of wunits
to be tested. See ATTACH and DESELECT
Command.

DESELECT device-name<cr>
Remove the unit specified from the 1list of
units to be tested.

SHOW DEVICE device-name<cr>

Display the characteristics of the device name
specified. If ALL is specified display the
characteristics of all devices.

SHOW SELECTED<cr>
Display the caractéristics of all selected
devices. ¥
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START

RUN

SUMMARY

CONTINUE

START/SWITCH/SWITCH,..<cr>

Initialize the system and begin execution of
the diagnostic program currently in memory.
Switches appended to the command change the
characteristics the program execution as
follows:

/SECTION: START/SECTION:argument<cr>

Do not run the default sections of
the diagnostic. Instead run only
the section specifed by the
argument. The specific sections
are unique to each diagnostic.
Consult the program document for
further information.

/PASS: START/PASS:arg<cr>
Run the program for the specified
number (arg) times. The default is
1. If 0 1is specified run the
program indefinitely.

/TEST: START/TEST:argl:arg2<cr>
Beyin running the diagnostic at the
first test specified (argl) and run
the diagnostic through the last
test specified (arg2).

/SUBTEST: START/TEST:argl/SUBTEST:arg2<cr>
If /SUBTEST is specifed as an
argument to /TEST then run the
diagnostic from the first test
specified (argl) through the
subtest spccified (arg2).

RUN file.ext/switch/switch<cr>

Initialize the system, then load and run the
program specified in accordance with the
switches specified. If no file extension is
specified then default to .EXE. The
applicable switches are described under the
START command.

SUMMARY<cr>

Display a statistical report describing the
performance of the diagnostic to date.
Normally you would ask for a summary report
after a diagnostic has run, or you would type
“C to interrupt the execution of the
diagnostic, ask for a summary report, and then
type CONTINUE to continue running the
diagnostic.

CONTINUE<cr>
Continue execution of the diagnostic currently
in memory.



ABORT

SET FLAGS
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ABORT<cr>

Execute the clean up routine necessary to
return the system to a known state and return
to the diagnostic Supervisor command wait
state: DS>. This is the recommended method
of aborting the execution a diagnostic.
Normally you would want to do this after
diagnostic execution has been interrupt either
because of a breakpoint or because you typed
“C.

SET FLAGS arg,arg,arg<cr>
Set the program control flags specified by the
arguments.

Valid control flags are:

HALT (DEFAULT:OFF) Stop diagnostic
execution if an error is detected.

LOOP (DEFAULT:OFF) Loop on the first test
that detects an error. Typing ~C
will break the loop and return to
the Diagnostic Supervisor prompt:
DC>.

BELL (DEFAULT:OFF) Sound the bell each
time an error is detected.

IEl (DEFAULT:OFF) Inhibit all messages
except those forced by either the
diagnostic program or the Diagnostic

Supervisor.
IE2 (DEFAULT:OFF) Inhibit all but the
first three lines (Header

Information) associated with each
error message.

IE3 (DEFAULT:OFF) Inhibit any extended
information associated with each
error message.

IES (DEFAULT:OFF) 1Inhibit the summary
(statistical) report that is
normally displayed when diagnostic
execution is complete.

QUICK (DEFAULT:OFF) Run the diaghostic¢ in
Quick Verify Mode. This will reduce
the diagnostic run time. In many

cases the diagnostic does this by
shorting test algorithms and by
reducing - the number of passes per

test.
TRACE (DEFAULT:OFF) Report the header line
(name) of each test as it is

executed.
OPERATOR (DEFAULT:ON) When set indicates that

an operator is available should
operator intervention be required.

6-37
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SET FLAGS DEFAULT

SHOW FLAGS

CLEAR FLAGS

SET EVENT FLAGS

CLEAR EVENT FLAGS

SHOW EVENT FLAGS

SET

BASE

PROMPT (DEFAULT:ON) Enter extended
dialogue. Display all 1limits and
defaults associated with any
questions associated with an
operator response.

ALL (DEFAULT:0FF) Set all flags. Note:
HALT will take presidence over the
LOOP.

SET FLAGS DEFAULT<cr>

Restore the Control Flags to their default
state: OPERATOR and PROMPT set, all others
cleared.

SHOW FLAGS<cr>
Display the state of each flag listed under
the SET FLAGS command.

CLEAR FLAGS arg,arg,arg<cr>

Clear the flags specified by the arguments.
The flags and their effect on the execution of
a diagnostic are described under the SET FLAGS
command . Also see the SET FLAGS DEFAULT
command .

SET EVENT FLAGS arg,arg<cr>

Set the event flags specified by the
agruements. The arguments which range from 1
through 23 are:

1 Directs VMS to log errors detected by
the diagnostics in the System Event.

2 Directs VMS to execute the retry
algorithms when an error is detected and
reported by a diagnostic.

3-23 These are program specific event flags.
Refer to the individual diagnostic
documents for specific details.

ALL Set all Event Flags.

CLEAR EVENT FLAGS arg,arg<cr>

Clear the Event Flags specified by the
arguments. The flags and their effect on the
execution of a diagnostic are described under
the SET EVENT FLAGS command.

SHOW EVENT FLAGS<cr>
Display the state of each Event Flag listed
under the SET EVENT FLAGS command.

SET BASE address<cr>

Set the base address to the value specified by
address argument. Once the base address is
set all address references will be offset by
the value of the base address. For example,
if the base address was set to 200 and the
command EXAMINE 50 were entered, the
Diagnostic Supervisor would display the
contents of address 250.
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SET BREAKPOINT

CLEAR BREAKPOINT

SHOW BREAKPOINT

SET DEFAULT

EXAMINE

DIAGNOSTICS
DIAGNOSTIC SUPERVISOR (EDSAA) OVERVIEW

SET BREAKPOINT address<cr>

Insert a breakpoint at the address specified
by the address argument. If the program
attempts to execute the instruction in the
specified address, interrupt execution and
return to the Diagnostic Supervisor Command
Prompt: DS>. See the CONTINUE command. Also
see the CLEAR BREAKPOINT command.

NOTE

The Diagnostic Supervisor will support
up to 15 independent breakpoints.

CLEAR BREAKPOINT address<cr>
Remove the breakpoint that 1is set at the
address specified by the address argument.

ALL 1If the argument ALL is specified instead
of an address then clear all breakpoints.

SHOW BREAKPOINT<cr>
Display the address associated with all
breakpoints that are currently in effect.

SET DEFAULT argl,arg2<cr>

Set the default qualifers for the EXAMINE and
DEPOSIT commands where argument 1 represents
data length and argument 2 represents the
radix. Valid data length arguments are:

BYTE 08 bits
WORD 16 bits
LONG 32 bits (default)

Valid Radix arguments are:

HEX Hexadecimal (default)
DEC Decimal
OCT Octal

EXAMINE/argl/arg2 address<cr>

Display the contents of the address specified
in the data 1length specified by argument 1,
and in the radix specified by argument 2.

Valid data length arguments are:

/B - Byte (08 bits)
/W - Word (16 bits)
/L - Longword (32 bits)

Valid radix arguments are:

/H - Hexadecimal (base 16)
/D - Decimal (base 10)

/O - Octal (base 8)

/A - ASCII bytes

If no arguments are specified then display the
contents of the address using® the values
specified by the last SET DEFAULT command.
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If the address is proceeded by one of the
following symbols then interpret the address
in the radix indicated.

$Daddress - Decimal
$Haddress - Hexadecimal
$0address - Octal

DEPOSIT DEPOSIT/argl/arg2 address data<cr>
Deposit the data specified in the address
specified. If no arguments are specified then
interpret data in the data length and radix
values specified by the 1last SET DEFAULT
command. The arguments are the same as those
for the EXAMINE command.

NEXT NEXT arg<cr>
Execute the decimal number of macro
instructions specified by the argument. Then
display the new PC and the next 4 bytes.

NOTE
Normally this command would be used in
conjunction with breakpoints.
Table 6-22 Device List for ATTACH, SELECT, and DESELECT
Commands

Device Device

Type Link Name Additional Parameters

CR11 DWa CRa <ucsr><uvector><ubr>

DMC11 DWa XMan <ucsr><uvector><ubr>

DR11B DWa ??a <ucsr><uvector><ubr>

DR780 SBI ??a <tr><br>

DUP11 DWa XJan <ucsr><uvector><ubr>

DW780 SBI DwWa <tr><br>

DZ11 DWa TTa <ucsr><uvector><ubr><EIA> !<20MA>

KA780 SBI KAn <G-floating><H-floating> <WCS-last-address>

KMC11 DWa XMan <ucsr><uvector><ubr>

LP11 DWa LPa <ucsr><uvector><ubr>

MS780 SBI MSa <tr>

PCL11 DwWa ??a <ucsr><uvector><ubr>

RH780 SBI RHa <tr><br>

RKO06 DMa DMan

RKO7 DMa DMan

RK611 DWa DMa <ucsr><uvector><ubr>

RLO2 ??a ??an

RL11 Dwa ??a <ucsr><uvector><ubr>

RMO3 RHa DRan

RP04 RHa DBan

RPO5 RHa DBan

RP06 RHa DBan

RPO7 RHa DBan

TE16 MTa MTan

TMO3 RHa MTa <drive>

TS04 Dwa MTan <ucsr><uvector><ubr>

TU45 MTa MTan

TU77 MTa“ MTan
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The definitions for the additional parameters are:

Parameter Description Radix Range

<tr> Adapter TR Number Decimal 1-15

<br> Adapter BR Level Decimal 4-7

<drive> Massbus Drive Decimal 0-7

<ucsr> Unibus CSR Address Octal 760000-777776
<uvector> Unibus Vector Octal 2-776

<ubr> Unibus BR Level Decimal 4-7

6.9 RLO2 RESIDENT VAX MACRO-DIAGNOSTICS

Table 6-23 lists the Macro-Diagnostics that are available on the
RLO2 load medium.

Table 6-23: RL02 Resident VAX Macrodiagnostics

Name Description

EVKAA.EXE VAX Hardcore Instruction Test

EDSAA.EXE VAX 8600 Diagnostic Supervisor (8600/8650)
EDKAB.EXE VAX Basic Instruction Exerciser (8600/8650)
EVKAB.EXE VAX Basic Instruction Exerciser

EVKAC.EXE VAX Floating-Point Exerciser

EVKAD.EXE VAX Compatibility Mode Instructions Exerciser
EVKAE.EXE VAX Privileged Architecture Exerciser
EVCAA.EXE RH780 Diagnostic

EVCBA.EXE DW780 Repair Diagnostic

EDCLA.EXE DW780, CI780, DR780, RH780 SBI Exerciser (8600/8650)
EVCGA.EXE CI780 Repair Level Diagnostic Part 1
EVCGB.EXE CI780 Repair Level Diagnostic Part 2
EVCGC.EXE CI780 Repair Level Diagnostic Part 3
EVCGD.EXE CI780 Repair Level Diagnostic Part 4
EVGAA.EXE CI780 Functional Diagnostic Part 1
EVGAB.EXE CI780 Functional Diagnostic Part 2
EVMAA.EXE VAX Generic Tape Exerciser

EVMAB.EXE TMO03-TE16/TU45/TU77 Function Timing Tests
EVMAC.EXE TMO3-TE16/TU45/TU77 Control Logic Tests
EVMAE.EXE VAX TM78/TU78 Control Logic Diagnostic
EVMBB.EXE TU81 Front End/Host Functional Diagnostic
EVMBD.EXE VAX TU80 Functional Diagnostic Part 1
EVMBE.EXE VAX TU80 Functional Diagnostic Part 2
EVQTF.EXE TM78 Loadable Driver

EVQTM.EXE TMO03-TE16/TU77 Loadable Driver

EVQTS.EXE VAX TS11l Standalone Driver

EVQUE.EXE VAX UBE Driver/UBE QIO Driver

EVRLA.EXE VAX UDA and RA Drive Diagnostic

EVRLB.EXE VAX RA60/RA80/RA81 Formatter

EVSBA.EXE Autosizer Level 3

EDKAX.EXE VAX 8600 CPU Cluster Exerciser (8600/8650)







CHAPTER 7

SYSTEM INFORMATION

7.1 VAX 8600 TO 8650 DIFFERENCES/UPGRADE

The packaging, reliability, and features of the VAX 8650 are the
same as the VAX 8600. The physical characteristics and footprint
are the same. The VAX 8650 delivers 1.44 times the performance of
the VAX 8600. The performance improvement has been achieved by
increasing the clock rate from 50 MHz to 72 Mhz, reducing the CPU
microcycle time from 80 nsec to 55 nsec.

The increase in clock rate requires two new modules, and requires
that certain other modules be at specified revisions as per the
following table. Note that the MCC and CLK modules are new modules
for the VAX 8650.

Modules Pertaining to VAX 8600/8650 Upgrade

VAX vax
Module Name 8600 8650 Revision
MCC--MBox Control L0220 L0230 -
CLK==-Clock L0217 L0231 -
MCD--MBox Data Paths L0204 L0204 Fl

MAP--MBox Address Paths L0205 L0205 El
IDP~--IBox Data Paths L0206 L0206 H1

EBD--EBox Data Paths L0211 L0211 El
FBA--FBox Adder L0212 L0212 H1
MOS Memory Array, 4 Mb L0200  ----- <D1
MOS Memory Array, 4 Mb L0200 L0200 =,>D1

MOS Memory Array, 4 Mb L0226 L0226 Any
MOS Memory Array, 16 Mb L0225 L0225 Any
MOS Memory Array, 64 Mb L0235 L0235 Any

NOTES
1. The L0230 (MCC) and L0231 (CLK) make up the
861UP-AA upgrade kit.

2. The revision shown for the L0204, L0205, L0206,
L0211, and L0212 is the minimum revision
required to upgrade from 8600 to 8650. If
these modules are not up to minimum revision,
the upgrade prerequisite kit, 861UP-BA, must be
ordered.

3. The L0200, revision level D1 or above, L0226,
L0225, and L0235 are backward compatible with
the VAX 8600.

4., The L0200 below revision level D1 can only be
used on the VAX 8600.

5. The minimum required version of VAX/VMS to
support the VAX 8650 is Version 4.3.

7-1
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7.2

7.2.1

7.2.2

7.2.3

KA8600/8650 RAM AND MICROCODE LISTING INFORMATION

KA8600/8650 Common RAM and Microcode Listing Information

Control
Store

ESC
Context
FADD CS
FDRAM
FMUL CS
MCF
IBox CS

KA8600

Control
Store

EBox CS

IDRAM
MBox CS
CYCLE
Access

KA8650

Control
Store

EBox CS

IDRAM
MBox CS
Access
CYCLE

Last Size
Addr (DxW)
FF 256x32
1FF 512x4
1FF 512x48
3FF 1Kx8
1FF 512x40
FF 256x16
FF 256x52

Specific RAM

Last Size
Addr (DxW)
1FFF 8Kx92
FFF 4Kx20
FF 256x80
FF 256x20

FF 256x1

Term List
Used Name

ECODE
CTX
FADD
FADD
FMUL
MCF
IBOX

HKTOWXmE

Term List
Used Name

KA8600

KA8600
UCODEO
CYCLE

ACCESS

ZTZ=X U [=]

Specitic RAM-and ‘Microcode

Last Size

Addr (DxW)
1FFF 8Kx92
FFF 4Kx20
FF 256x80
FF 256x1
FF 256x20

Term List
Used Name

U KA8650

2] REBES0
M UCODES
H ACCESS
N CYCLE

Module
Location

EDP/209
EBC/210
FBA/212
FBM/213
FBM/213
EBC/210
1CA/207

Module
Location

CSA/215
CSB/216
IBD/208
MCC/220
MCC/220
MCC/220

Console
Label

ESC
CONTEXT
FBACS
FDRAM
FBMCS
MCF

ICs

and Microcode Listing Information

Console
Label

ECS

IDRAM
MCS
CYCLE
ACCESS

Listing Information

Module
Location

CsA/215
CSB/216
IBD/208
MCC/230
MCC/230
MCC/230

Console
Label

ECS

IDRAM
MCs
ACCESS
CYCLE



Field
Control Store:

Last Address:

Sizc (DxW):

Term Used:

Listing Name:

SYSTEM INFORMATION

Descriptions
The name of the control store.

The last address within the range of the specified
control store.

Size of the control store: Depth (D, number of
locations) X Width (W, number of bits).

The term used in the listings files which indicates
the contents of the specified control store
location.

The 1listing name where the contents of the
specified control store can be found. Listing has
a .MCR extension.

Module Location:The module mnemonic and module number where the

Console Label:

control store is located.

The console mnemonic used with the EXAMINE and
DEPOSIT commands. Note 1.

NOTES

1. With the exception of the ESC, the HEX debugger

must

be 1loaded and the clock stopped to

deposit/examine these control stores.

2, The CONTEXT RAMs are 1K RAMs.

3. The file extension for the - listing files is
.MCR (e.g., FADD.MCR). The actual source files
(for loading from the console disk to the
control stores) have either a .BPN (binary
packed normalized) or .PHY (physical/ASCII)
extension.

4. During system initialization the console
software reads KA86n.REV (where n=0 for a
KA8600 and n=5 for a KA8650). The contents of

this

file is wused to assure that the correct

version of the microcode is loaded.
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7.3 INTERRUPT LEVEL ASSIGNMENTS/SOURCES

Level Condition Vector Source

ooc Internal
064 External

IPR 1F None Assigned .
IPR 1E CPU Power Fail
SBI 0 Fail .

SBI 1 Fail . . . . . . 264 External
IPR 1D M Box Error . . . . . . 054 Internal
IPR 1C SBIA 0 Error . . . . . 060 External
SBI 0 Fault . . . . . . 05C External
SBIA 1 Error . . . . . 260 External
SBI 1 Fault . . . . . . 25C External
IPR 1B SBI 0 Alert . . . . . . 058 External
SBI 1 Alert . . . . . . 258 External
IPR 1A None Assigned . . . . . mm———— ee————
IPR 19 SBI 0 Silo Compare . 050 External

SBTI 1 Silo Compare 250 External
IPR 18 Interval Timer . . .

IPR 17 SBI 0 REQ 7/UNIBUS BR

. 0CO Internal
. 1C0-1FC External
. 3C0-3FC External

VTUTOAONJI~J* & & o o o & o & o s o« » o &

SBI 1 REQ 7/UNIBUS BR
IPR 16 SBI 0 REQ 6/UNIBUS BR 180-1BC External
SBI 1 REQ 6/UNIBUS BR 380-3BC External
IPR 15 SBI 0 REQ 5/UNIBUS BR 140-17C External
SBI 1 REQ 5/UNIBUS BR 340-37C External
IPR 14 Console Terminal Receive OF8 Internal
Console Terminal Transmit OFC Internal

SBI 0 REQ 4/UNIBUS BR
SBI 1 REQ 4/UNIBUS BR

100-13C External
300-33C External

4
4

IPR 13 None Assigned . . . . . .

IPR 12 None Assigned . . . . . . ======  —eeeeo
IPR 11 None Assigned . . . . . .

IPR 10 None Assigned . . . . . .

IPR OF Software Request OF . . . OBC Software
IPR OE Software Request OE . . . OBS8 Software
IPR 0D Software Request 0D . . . OB4 Software
IPR OC Software Request 0C . . . OBO Software
IPR 0B Software Request OB . . . OAC Software
IPR 0A Software Request OA . . . OAS8 Software
IPR 09 Software Request 09 . . . 0A4 Software
IPR 08 Software Request 08 . . . 0AQ Software
IPR 07 Software Request 07 . . . 09C Software
IPR 06 Software Request 06 . . . 098 Software
IPR 05 Software Request 05 . . . 094 Software
IPR 04 Software Request 04 . . . 090 Software
IPR 03 Software Request 03 . . . 08C Software
IPR 02 Software Request 02 . . . 088 Software

or AST Delivery
IPR 01 Software Request 01 . . . 084 Software

This table represents only those external interrupts which can
originate from the two SBI adapters or SBI devices attached to
them.

Generally, the ABus supports hardware interrupt levels 10 through
1E. Future ABus attachments may make use of this capability and
require the assignment of additional locations in the SCB.
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VAX 8600/8650 SYSTEM CONTROL BLOCK

Vector Name Type Code
000 Unused ——— 3
004 Machine Check Fault/Abort 1
008 Kernel Stack Not Valid Abort 1
0ocC CPU Power Fail Interrupt 1
010 DEC Reserved Opcodes &

Privileged Instructions Fault 0
014 Reserved Customer Opcodes Fault 0
018 Reserved Operands Fault/Abort 0
01cC Reserved Addressing Modes Fault 0
020 Access Control violation Fault 0
024 Translation not Valid Fault 0
028 Trace Pending Fault 0
02C Breakpoint Fault 0
030 Compatibility Mode Fault/Abort 0
034 Arithmetic Trap/Fault 0
038 Unused —— 3
03C Unused ——— 3
040 CHMK Opcode Trap 0
044 CHME Opcode Trap 0
048 CHMS Opcode Trap 0
04cC CHMU Opcode ' Trap 0
050 SBI 0 Silo Compare Interrupt 1
054 Array Single Bit Error Interrupt 1
058 SBI 0 Alert Interrupt 1
05C SBI 0 Fault Interrupt 1
060 SBI 0 Error Interrupt 1
064 SBI 0 Fail Interrupt 1
068/080 Unused —_—— 3
084 Software Request 01 Interrupt 1
088 Software Request 02 or

AST Delivery Interrupt 0
08C software Request 03 Interrupt 1
090 Software Request 04 Interrupt 1
094 Softwarc Request 05 Interrupt 1
098 Software Request 06 Interrupt 1
09cC Software Request 07 Interrupt 1
0AO software Request 08 Interrupt 1
0A4 Software Request 09 Interrupt 1
0AS8 Software Request 0A Interrupt 1
0AC Software Request 0B Interrupt 1
0BO Software Request 0C Interrupt 1
0B4 Software Request 0D Interrupt 1
0B8 Software Request OE Interrupt 1
0BC Software Request OF Interrupt 1
0co Interval Timer Interrupt 1
0C4/0EC Unused —— 3
0F0 Console Block Storage Interrupt 0
OF4 Unused -— 3
OF8 Console Terminal Receive Interrupt 1
OFC Console Terminal Transmit Interrupt 1
100-13C SBI 0 REQ 4/UNIBUS BR 4 Interrupt 1
140-17C SBI 0 REQ 5/UNIBUS BR 5 Interrupt 1
180-1BC SBI 0 REQ 6/UNIBUS BR 6 Interrupt 1
1C0-1FC SBI 0 REQ 7/UNTRUS BR 7 Interrupt 1
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Vector Name Type Code
200-24C Unused —— 3 -
250 SBI 1 Silo Compare Interrupt 1
254 SBI 1 Fail Interrupt 1
258 SBI 1 Alert Interrupt 1 s
25C SBI 1 Fault Interrupt 1
260 SBI 1 Error Interrupt 1
264-2FC Unused —— 3
300-33C SBI 1 REQ 4/UNIBUS BR 4 Interrupt 1
340-37C SBI 1 REQ 5/UNIBUS BR 5 Interrupt 1
380-3BC SBI 1 REQ 6/UNIBUS BR 6 Interrupt 1
3C0-3FC SBRI 1 REQ 7/UNIBUS BR 7 Interrupt 1
400-7FC Unused —_—— 3

Code Description

0 Service on Kernel Stack (Interrupt Stack if

selected)

1 Service on Interrupt Stack

2 Service via WCS (if no WCS HALT)

3 Reserved

NOTE

The Interrupt Vectors for SBI 1 are offset

from SBI 0 by a page (200 words). The offset

is added by the EBox Interrupt handling

microcode after it examines CSLINT <22:21> and *
determines which adapter needs service. )

7.5 CONFIGURATION GUIDELINES
7.5.1 Kernel System
The basic parts of the "Kernel" system are the CPU and the front
end cabinet. These two parts make up the base level machine from
which all system packages are derived.
The kernel system contains the following:

1. CPU cabinet (1)

2. DB86 SBI Adapter (1)

3. DF1l12 modem [(for 60 Hz systems only (1)]

4. DW780 UNIBUS adapter (1)

5. ECC MOS memory (up to 68 Megabytes)

6. Front End Cabinet (FEC) (1)
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FRONT END
CABINET CPU CABINET
RLO2-FK O MS86 CPU ala|elajelayla
= T 7 B T N
< |2
< |
260 MB @ @
BA11-AL 7] 7]
UBAO MAX
<l 2|2
4 < < s = = <
<(g13lal8|8 ;
@ ~
8|8|8|R|S|5|8
[T [=) [a) o o [a] -4
RESERVED
FOR 50 Hz BBU 876
TRANSFORMER POWER CONTROL

Figure 7-3

Nomenclature:

1. CI780-MA SBI-based Computer Interconnect Adapter
2. DB86-AA SBI Adapter (SBIA)
3., DW780-MA SBI-based UNIBUS Adapter
4, FP86-AA Floating Point Accelerator
5. MS86-AA, BA, CA, ECC MOS memory
or DA
6. RB86-AA IDTC option (comprised of DW780-MA
UDA50-A)
7. RES Reserved for expansion
8. STD Standard, part of basic KERNEL package
7.5.2 CPU Cabinet Expansion

KERNEL SYSTEM — FRONT VIEW

Kernel System - Front View

The CPU can accommodate the following:

1.
2.
3.
4,

5.

6.

These options have dedicated and pre-wired
the proper variations of

MS86-AA,

CI780-MA

DB86-AA

MR-16591

Computer Interconnect (1)

SBI Adapters (2)

DW780-MA, DW780-MB UNIBUS adapters (2)

FP86-AA

or DA

RB86-AA

cabinet. Only
configured into the CPU cabinet.

BA, CA,

Floating Point Accelerator (1)

IDTC option (1)

7-9

slots within
these

and

(up to 260 megabytes with battery backup)

the CPU
options can be
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Figure 7-4 CPU Cabinet = Front View

The CPU has enough power and cooling to handle the maximum
configuration, as is illustrated below, without requiring any
additional power supplies.

The CPU cabinet can be divided into four separate backplanes:
Memory, CPU, ABus, and I/O. All four backplanes are standard with
the kernel system.

7.5.2.1 CPU Backplane - The CPU backplane contains all the CPU
modules and the memory controller. It also has reserved slots for
the FP86-AA option. The design of the KA86 CPU requires the use of
substitution modules in the CPU backplane when the FP86-AA is not
present. If the FP86-AA is present, slot 7 will contain an L0213
(FBM) and slot 8 an L0212 (FBA). If the FP86-AA is not installed,
slot 7 will contain an L0218 (FJM) and slot 8 an L0223 (FTM).

7.5.2.2 Memory Backplane - The memory backplane accepts the
MS86-AA, BA, CA, or DA ECC MOS memory boards, for a maximum
capacity of 260 megabytes. The MS86-AA option is an L0226 4
megabyte module. It may be used on both the VAX 8600 and 8650.
The MS86-BA option is an L0200 module with 4 megabytes. L0200
modules below revision D1 can only be used on the VAX 8600 while
L0200 modules, with revision levels of D1 and upward, can be used
on both the VAX 8600 and 8650. The MS86-CA is an L0225 16 Mb
memory board that takes up the space of two backplane slots. It
may be used on both the VAX 8600 and 8650. The MS86-DA is an L0235
64 Mb memory board that takes up the space of two backplane slots.
It may also be wused on both the VAX 8600 and 8650. The system
memory backplane cannot be expanded to any external memory. No
other memory is supported on the system.

When installing additional memory array modules, always start from
the lowest slot number and work your way up. For example, if the
system currently has three 4 Mb array modules (12 Mb) in slots 1,
2, and 3, install the fourth array module into slot 4. This method
of module utilization (contiguous from slot 1 through 8) is
recommended but not mandatory. In other words, you can interchange
memory modules in any slot (1-8) for troubleshooting procedures.

7-10
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If memory modules of unlike sizes are installed in the same system,
install the larger capacity modules first. 1If a combination of
four 64 Mb and 16 Mb modules have already been installed, one 4 Mb
module may be installed in slot 8.

Use of L9200 Memory Load Modules

The L9200 is a memory array load module. It is
used to put the minimum specified 1load on the
appropriate regulator. This module is to be used
in systems that have an insufficient number of
array modules for correct loading. If there is no
memory array module in slot 5 or 8, then an L9200
is required in those slots. There is an exception
to this rule for systems that are wusing RLO2
version 2 and 3 packs. For these cases, a memory
array module must be installed in slot 8, and if
slot 7 is empty, it must have an L9200.

7.5.2.3 ABus Backplane - The ABus, which performs critical timing
and data transfers from the SBI to the CPU, is capable of
supporting two DB86-AA SBI Adapters (SBIA). The first unit (SBIAO)
is the SBI adapter for the I/0 backplane. The second unit (SBIAl)
is used for additional SBI expansion capabilities.

7.5.2.4 1/0 Backplane - The 1I/0 backplane is a dedicated,
pre-wired SBI, UNIBUS backplane than can support one CI780-MA, one
DW780~-MA, one DW780-MB, and a RB86~-AA.

1. The CI780-MA 1is used for connection to a cluster
environment. The CI cables connect to the rear bulkhead of
the CPU cabinet.

2. The DW780=-MA is included with the Kkernel system. The
UNIBUS for this DW connects to the BAll UNIBUS drawer in
the front end cabinet. This adapter is dedicated for front
end use only.

3. The DW780-MB is designed for UNIBUS expansion out of the
I/0 backplane. The UNIBUS for this DW connects to a BAll
drawer in a UNIBUS expansion cabinet mounted to the left of
the front end cabinet.

4. The RB86-AA is comprised of a DW780-MA and a UDAS0-A.

I These options mount in a reserved area of the I/O backplane

which supports a TU81 controller module. Note that these
three SPC UNIBUS slots are wired specifically for these
options (UDA50 and TU81 controller) and will not work with
other UNIBUS options. Furthermore, this UNIBUS is
terminated within the I/O backplane (M9302 in slot 1) and
is not intended to be expanded beyond the CPU cabinet on a
permanent basis.

Contact your 1local field support organization for
information on expanding this UNIBUS for troubleshooting
purposes.

5. The M9040 module installed in slot 5 provides termination

for the SBI. This module must be removed if SBIO is
expanded to an expansion cabinet.

7-11
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BA11-AL FRONT END CABINET
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Figure 7-5 BAll-AL Front End Cabinet

7.5.3 Front End Cabinet

The Front End Cabinet (FEC) contains the console RL02 disk, the
RLV12 controller, BAll-AL expansion boxes and UNIBUS backplanes.
Within the FEC there 1is space reserved for mounting a 50HZ
transformer.

The BAll-AL is controlled by the DW780~-MA (DWO) in the CPU cabinet
and is configured with five UNIBUS system units and one QBus system
unit (for the console). The standard kernel system, shown above,
includes:

1. DEUNA (1)
2. DMF32 (1)
3. DMZ32 (4)

This is the MAXIMUM configuration allowed within this BAll-AL
mounting box and is not expandable. You can, however, alter the
UNIBUS configuration within the BAll-AL by replacing some of the
options. Furthermore, this UNIBUS may be expanded to a second
BAll-A drawer mounted in a UNIBUS expansion cabinet. Refer to
'BA11-AL/AM EXPANSION RULES' for more details on configuring
options within the Front End BAll-AL.

7.5.4 BAll-AL/AM EXPANSION RULES

The BAll-AL/AM can accommodate six system wunits, DD11-CK or
DD11~-DK. The maximum output power in the BAll-A box cannot exceed
500 watts. The power supply in the BAll-A box is partitioned into
two areas; the first area containing the first four system units
and the second area containing the remaining two system units. The
power supply is rated at +5 V 96 A. The system units are as
follows:

System unit 1-2 +5 VvV 32 A
System unit 3-4 +5 V 32 A
System unit 1-4 +15 V 3 A
-15 Vv 3 A
System unit 5-6 +5 V 32 A
+15 Vv 5 A
=15 Vv 1.5 A

)
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+5 VOLTS 32 AMPS +5VOLTS 32 AMPS +5 VOLTS 32 AMPS
+16 VOLTS 5 AMPS +15 VOLTS 3 AMPS
—16 VOLTS 1.6 AMPS —15 VOLTS 3 AMPS

BA11-AL/AM BACKPLANE DIAGRAM
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Figure 7-6 BAll-AL/AM Backplane Diagram

Configuration Rules for BAll-AL/AM

When adding an option or backplane to a BAll-A expansion box the
following rules apply:

1. In addition to the regular configuring rules on the
amperage available for the backplane, the BAll-A expansion
box requires that the power drawn by options be known and
used as a configuring requirement. The total power drawn
by UNIBUS options mounted in the expansion box cannot
exceed 500 watts (see discussion below).

2. Locate hex-sized options in the backplane starting in slot
3. Slots 1, 2, and 9 are available only for use by
quad-size options, unless configuring quad-sized options in
these slots violates rule 3.

3. Any single module option that produces more than 40 watts
requires that the slot adjacent to the component side of
the option be unoccupied (due to cooling restrictions).
Dual-module options (i.e., DEUNA) that produce over 40
watts can be mounted in consecutive slots, and require the
slot adjacent to the component side of the dual-module
option be unoccupied.

4. Standard UNIBUS configuration rules apply to any UNIBUS on
the system. Use the 'PDP 11 BUS HANDBOOK' or the Field
Service 'PAULI' program for assistance.

Example 7-1: Power consumption for the DMF32

The DMF32 Communications Controller draws 8 Amps @ +5
Vv, 0.50 Amps @ +15 V, and .50 Amps @ -15 V. Using
these figures as input to the formula the following
results are achieved:

40 (watts)
7.5 (watts)
7.5 (watts)

8 X5
.5 X 15
.5 X 15

Option total = 55 watts

7-13
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This result is important in two ways. One, because the
DMF32 option produces more than 40 watts, the previous slot
(slot adjacent to the component side of the module) needs
to be unoccupied. Second, the power consumed by the DMF32
(55) is subtracted from the available total of 500 watts.
Therefore, to add the DMF32 to an unpopulated DD11-DK
backplane in a BAll-A expansion box, the option will
require two slots; slot 2 for the 40 watt rule, slot 3 for
the module. This leaves 445 watts remaining. Adding a
second DMF32 to the backplane would require two slots, slot
4 remains unoccupied and the second DMF32 module is
configured into slot 5.

Proceed in the same manner for additional UNIBUS options,
tracking the total power consumption for the box, and
following the slot rule based on each options power
requirements.

7.5.5 UNIBUS Expansion

There are three ways to utilize the UNIBUS expansion capabilities
of the system.

1.

Use the DW780-MB (installed in the I/0 backplane).

The DW780-MB mounts in the I/0 backplane (DWl). Order the
H9652-F UNIBUS expansion cabinet and DDI11-DK backplanes.
These cabinets will mount to the left side of the front end
cabinet. See diagram of UNIBUS expansion configuration.

To use the DW780-AA/AB (installed in SBI expansion
cabinet).

This variation mounts in an H9652-C series SBI expansion
cabinet. Order H9652-F series UNIBUS expansion cabinets
and DD11=DK backplanes. The UNIBUS cabinets will mount to
the right of the last H9652-C series SBI cabinet.

To expand the front-end UNIBUS (DWO) .

The UNIBUS in the Front End BAll-A drawer (DW0) may be
expanded to a second BAll-A drawer in a UNIBUS expansion
cabinet. Order H9652-F Series UNIBUS expansion cabinets
and DD11-DK backplanes. The UNIBUS cabinets will mount to
the left of the Front End cabinet (see diagram below).

The standard UNIBUS configuration rules apply (i.e., bus
loads, bus length). See the section 'BA11-AL/AM EXPANSION
RULES' for more information on configuring the BAll-A
UNIBUS expansion box. Also, the Field Service 'PAULI'
system may be used for reference.

)
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Figure 7-7 UNIBUS Expansion Configurations

7.5.6 SBI Expansion

The system is capable of supporting two independent SBI

MH- 16542

adapters.

There are two ways to utilize these SBI expansion capabilities.

1. Expand the SBI adapter included in the CPU.

a. The configuration rule for the first SBI

allows a

maximum of one H9652-C SBI expansion cabinet (4 option

panel spaces) which mounts to the right of

cabinet.

b. Refer to system SBI configuration rules
details.

2. Order the optional SBI adapter, DB86-AA.

a. The configuration rule for the second SBI

the CPU

for more

allows a

maximum of two H9652-C SBI expansion cabinets (8 SBI

NEXUS slots) which mount to the right of

cabinet.

b. Refer to system SBI configuration rules
details.

the CPU

for more
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7.5.6.1 SBI Configuration Rules -
1. Only one SBI can be expanded per system.

2. Maximum of two CI780s per system (either on the internal
SBI or the optional SBI). See cluster rules for more
details.

3. Maximum of two CI780s per SBI (only one if a DR780 is also
connected).

4. Maximum of four DR780s per SBI (only one if a CI780 is also
connected).

5. Maximum of four RH780s per SBI.
6. Maximum of four DW780s per SBI.

7. When expanding the internal SBI (SBIA-0) from the CPU
cabinet to the H9652-C SBI expansion cabinet, be sure to
remove the SBI terminator (M9040) from slot 5 of the 1I/0
backplane.

7.5.6.2 SBI TR Level Assignments - The chart below is suggested as
a guideline for assigning TR levels on SBIs. On a system with two
separate SBIs, configure each SBI independently.

Absolute TR levels and unused TR levels do not matter. Relative TR
levels determine relative priority and do not matter. High number
TR levels mean low priority in competing for SBI access. TR 0 is
the highest priority and TR 16 is the lowest priority.

The following restrictions apply:
1. TR 00 is reserved for HOLD
2. TR 01 is reserved for DMA return (asserted by SBIA)

3. TR 02 is reserved for the CPU (actually SBIA) (see note 2)

VAX 8600 SYSTEM SBI TR LEVEL ASSIGNMENT CHART
TR level SBI Nexus

0 HOLD

DMA return (SBIA)

CPU (SBIA) (see note 2)
first UBA (DW780)
second UBA

third UBA

fourth UBA

first MBA (for disks)
second MBA (for tapes)
third MBA

fourth MBA

first CI780

first DR780 (or second CI780)
second DR780

= et
AUNBEBWNHOWOVWOIAUT S WN -
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NOTES

1. Refer to section SBI NEXUS and INTERNAL
OPTIONS for information on setting the TR

level for a particular option. This
section will include information on jumper
settings.

2. Where the CPU(SBIA) TR level is 2, the SBI
ID number remains at 16.

3. The DR780 and CI780 TR 1levels may be
interchanged, however, if a DR780 and a
CI780 exist on the same SBI then the CI780
must be at the higher priority (as shown).

7.5.7 Cluster Rules

1.

Every CPU in a cluster must be able to communicate with every
other CPU. (Each CPU must have a least one CI connected to a
common star coupler.)

A CPU may be a member of only one cluster at a time.

HSC50s connected to a CPU on a star coupler other than the star
coupler on the public cluster are considered 'private HSC50s’.

Disks connected to private HSC50s cannot be made cluster
accessible.

VMS can presently support only two CIs per CPU. Three or more
are possible in a future release.

Only 16 nodes per star coupler.

Each node connected to a star coupler must have a unique node
number and node name.
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7.6 PM PROCEDURES

The following PM procedure has been developed in an effort to
increase the MTBF for the VAX 8600/8650 systems. This procedure
should be followed in the field on a consistent basis to ensure
maximum reliability.

It is recommended that error logs be checked and diagnostics be run

prior to performing this procedure to ensure that no problems are
injected into the system during this procedure.

7.6.1 Summary of Quarterly PM Procedures

1. Clean air vents, check fans and check voltages in BA boxes.
2. Check system cables for damage.

3. Clean and replace filters.

4. Verify revisions.

5. Check system power.

6. Perform scheduled device PMs,

7. Run systems exerciser.

7.6.2 Summary of Annual PM Procedures

1. Run margins.
2. Run system diagnostics.

3. Replace RL02 filter absolute filter

7.6.3 Quarterly PM Procedures

1. Clean air vents, check fans and check voltages in BA boxes.
a. Visually inspect air vents and clean as necessary.

b. Ensure fans are operating correctly and replace as
needed.

)
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c. Measure voltages in the BAll box using a digital volt
meter (DVM). The table below lists the color code, and
associated backplane pin, used on each of the power
harnesses within the BAll expansion drawer.

Color Voltage Backplane Pin
BLACK GROUND c2
RED + 5 VOLTS A2
GRAY +15 VOLTS cul
WHITE +15 VOLTS cul
BLUE -15 VOLTS CB2
GREEN -15 VOLTS CB2
BROWN - 5 VOLTS CD1
VIOLET DC LOW CN1
YELLOW AC LOW Ccvl
NOTE

Log and retain these power measurements for
comparison at each PM performance, for indications
of power degradation. The H7140 is an FRU as a
complete unit and voltage adjustments are to be
done at the factory only.

Check system cables for damage.

e Visually inspect system cables for fraying, crimping,
or any other types of damage. Replace as necessary.

Clean and replace filters.

a. CPU card cage filter - Power down the system. Turn the
two black catches at thec bottom of the card cage
support assembly so they are parallel to the support
assembly. Slide the filter out of the CPU cabinet.
Use a vacuum.to clean the filter, then reinstall the
filter.

b. Front End cabinet - Open front and rear doors of the
front end cabinet. Remove the filters mounted on the
inside of the doors by peeling them away from the
velcro strips holding them in place. Insert the new
filters, part numbers 12-11255-14 (1), 12-11255-08 (3),
and 12-11255~02 (1).

c. RLO2 prefilter - Remove the 6 screws holding the front
bezel in place. Remove the front bezel. Replace the
prefilter located on the right front side of the drive
(PN 74-15297-00).

d. CPU Air Mufflers - Insure that free air flow exists in
the air mufflers mounted on the rear doors of the CPU.
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7.6.4

1.

TNFORMATTON

Verify revisions.

a.

Check system revisions by referencing the Revision
Matrix documents in the microfiche, K-RM-8650-0-0 for

the VAX 8650 or K-RM-8600-0-0 for the VAX 8600.
Install any necessary FCOs.

Insure that the latest RL02 Console release 1is being
used on the system.

Check system power.

Measure system regulator power and ground current by
use of the show power command (>>>SHOW POWER). Retain
this for comparison at each quarterly PM, for
indications of possible system power degradation.

Perform scheduled device PMs.

Refer to microfiche PM listings.

Run systems exerciser <EDKAX>.

Run the VAX 86XX system exerciser diagnostic, EDKAX,
for 5 passes, referring to the diagnostic microfiche
listing for specific operating instructions.

>>>@EDSAA

DS> ATT KA86 HUB KAO Y Y 0 1
DS> SEL KAO

DS> R EDKAX/PASS:5

Annual PM Procedures

Replace RL0O2 absolute filter

Locate the 2 plenum springs and plenum cover latches.
Lift one of the plenum latches. While holding the
plenum spring, squeeze the latch and remove the latch
from the bracket. Remove the plenum spring then repeat
the procedure for the 2nd latch and spring. The plenum
cover may now be removed by pulling the cover forward.
Use a screwdriver to pry the left side of the filter
out slightly. The filter can then be removed by
rocking it from side to side wuntil it slides free.
Replace the filter (PN 12-13097-00).

)

)
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2. Run system diagnostics.

e Execute 1 pass of the TSTCPU.COM file. This will take
about 45 minutes and test the complete CPU.

>>>@TSTCPU

3. Run margins.

® Run one pass of the TSTCPU script with voltage margins
high. Repeat with voltage margins low.

>>>DIAG

DC>SET MARG HI
DC>@TSTCPU
DC>SET MARG LO
DC>@TSTCPU

DC>SET MARG NO

4. Execute CPU MACRO diagnostics.
a. Load the Diagnostic Supervisor and ATTACH the CPU

>>>@EDSAA
DS> ATT KA86 HUB KAO Y Y 0 1
DS> SEL KAO

b. Run 1 pass of the CPU macro diagnostics.

DS> R diagnostic_name
Diagnostics to be run are:
EVKAB
EVKAC
EVKAD
EVKAE
EDKAX
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7.6.5 VAX 8600/8650 PM Checklist

TASK QUARTERLY )
BA BOXES T
1. Air vents cleaned | | |
2. Fans operating correctly | | |
3. Voltages checked | | |
KERNEL
1. System cables inspected | | |
2. CPU card cage filter cleaned | | |
FRONT END
1. Door filters replaced | | |
2. RLO2 prefilter replaced | | |
SYSTEM
1. Revisions verified per RM | | | |
2. System power checked | | |
DEVICES \
1. All system PMs performed | | |
TESTING
1. EDKAX runs error free | | | |
ANNUAL
FRONT END
1. RLO2 absolute filter replaced | |
TESTING
1. High margins performed | |
2. Low margins performed |
3. TSTCPU runs at normal margin | |
4. MACRO diags run error free |

\
~
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CHAPTER 8

SYSTEM CLOCKS

8.1 CLOCK INTRODUCTION

Two types of clock modules are used in the VAX 8600/8650
processors, the L0217 and L0231. There are two versions of the
L0217 module, revision C5, which will be phased out over time, and
revision E. The VAX 8600 can use either revision of the L0217, or
the L0231, but with the L0231, use 1is restricted to the lower
frequencies. The VAX 8650 can only use the L0231,

The main difference between the two L0217 versions is the source of
the clock signal. The revision C5 clock is provided by a 50 MHz
oscillator, a phase lock loop, or an external clock. The phase
lock 1loop provides clocking rates between 40 and 64 MHz. The
revision E L0217 has no phase locked loop, but has four oscillators
and an éxternal clock.

The L0231 module is similar to the L0217 rev. E, but has six
oscillators instead of four, and the delays are different, being
adjusted to the faster clocking rate of the VAX 8650. The L0231
alsv has an external clock input.

8.2 CLOCK CONSOLE COMMANDS
The clock is controlled by the following console commands:

SET CLOCK

SET SOMM

SIIOW CLOCK
START/STOP CPU
START/STOP SYSTEM

These commands are part of the General Command Set, and may be
found in Chapter 10, Console Software and Commands.

The SET SOMM command works in c¢onjunction with the DEPOSIT/MARK
console command to allow stopping on a micro-mark. See the HEX
command set (Chapter 10) for DEPOSIT/MARK.

8.3 CLOCK OUTPUTS

Table 8-1 lists the WBus cnable signals and Table 8-2 1lists the
clock reset signals. For the remainder of the clock outputs, see
VAX 8600/8650 System Clocks Technical Description, EK-KA86K~-TD,
Appendix A.
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Table 8-1 WBus Enable Signals

Source Destination

Signal Name Module Slot Pin Module B/P Slot Pin

CLK FBA WBUS ENABLE
CLK EBE WBUS ENABLE
CLK EDP WBUS ENABLE
CLK ICP WBUS ENABLE

CLK 11 B38 FBA 02 08 B92
CLK 11 B36 EBE 02 09 B45
CLK 11 B37 EDP 02 10 clo
CLK 11 B34 IDP 02 14 A91

[l ol

Table 8-2 Clock Reset Signals

Source Destination

Signal Name Module Slot Pin Module B/P Slot Pin
CLK RESET 141 A CLK 11 A85 MCD 02 16 B50
CLK RESET 141 A L CLK 11 A85 MAP 02 17 B50
CLK RESET 141 A L CLK 11 A85 MCC 02 18 B50
CLK RESET 141 B L CLK 11 AB6 ICB 02 12 B50
CLK RESET 141 B L CLK 11 A86 ICA 02 13 B50
CLK RESET 141 B L CLK 11 A86 IDP 02 14 B50
CLK RESET 141 B L CLK 11 A86 IBD 02 15 B50
CLK RESET 141 C L CLK 11 A87 EBD 02 06 B50
CLK RESET 141 C L CLK 11 A87 EBE 02 09 B50
CLK RESET 141 C L CLK 11 A87 EDP 02 10 B50
CLK RESET 141 D L CLK 11 A88 CSA 02 03 B50
CLK RESET 141 D L CLK 11 AB8 CSB 02 04 BS0
CLK RESET 141 D L CLK 11 A88 EBC 02 05 B50
CLK RESET 141 E L CLK 11 A89 FBM 02 07 B50
CLK RESET 141 E L CLK 11 A89 FBA 02 08 B50
CLK SBAO RESET 141 L CLK 11 A91 SBA 03 03 C50
CLK SBAl RESET 141 L CLK 11 A93 SBA 03 05 Cc50
CLK SBA2 RESET 141 L CLK 11 B1l4 - - - -

CLK SBA3 RESET 141 L CLK 11 B15 - - - -

8.4 CLOCK BLOCK DIAGRAMS
Block diagrams are included for the clock distribution systems, the
L0217 Rev. C5 module, the L0231/L0217 Rev. E modules, backplane
clock distribution, and clock control logic, the CLC MCA.

NOTE

The CLC MCA is the same for all of the modules.

o~
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VENUS CLOCK MODULE

BACK
P
LEVEL 1 ANEL [ onBoaRD
cLock LOGIe
M DISTR. MOBULE
v (CPU cLock
CLOCKS) DISTR.
50 MHZ
PHASE SELECT NOMINAL CLOCK
LOCKED—] | ggIC CONTROL
LooP LOGIC
LEVEL 1 ONBOARD
CLock MEMORY
osc ] DISTR. MODULE
o (MEMORY CLOCK
CLOCKS) DISTR
SDB CONTROL LOGIC

sDB

CONSOLE

MR-15305

Figure 8-1 Clock Distribution System, L0217 Rev. C5

L0231/L0217 CLOCK MODULE
L0231 L0217 BACK.
XTALS XTALS LEVEL 1 ONBOARD
CK LOGIC
40 MHZ 40 MHZ — glfg'rn. MOOGDULE
50 MHZ 50 MHZ —] (cPU cLocK
68 MHZ 53 MHZ — ;g oR CLOCKS) DISTR.
72 MHZ SPARE 1 — MUX NOMINAL | CLOCK
_] Anp CONTROL
74 MHZ 56 MHZ SHAPER LOGIC
76MHZ  SPARE2 — LEVEL 1 ONBOARD
DESKEW CLOCK —— cLock MEMORY
EXT VCO DISTR. MODULE
(MEMORY CLOCK
[ T CLOCKS) DISTR.
L SDB CONTROL LOGIC I
SDB

| CONSOLE I

Figure 8-2 Clock Distribution System, L0231/L0217 Rev. E

MR.15330
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CHAPTER 9

CONSOLE HARDWARE
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9.1 SYSTEM CONTROL PANEL

The system control panel, (SCP), is located on the top right hand
side of the CPU cabinet. See Figure 9-2. It consists of two
switches and four status indicators (LEDs). The SCP communicates
only with the console by means of the Serial Diagnostic Bus (SDB).
The console can read the state of the switches and read and write
the LED register, which is the input to the indicators. The
setting of the two switches combined with the current console mode
determines the response of the console program to various external
inputs.

The right switch, the terminal control switch, is used to apply, or
remove, DC power to the CPU and for setting the mode of operation
for the local and remote terminals. The left switch, the restart
control switch, is used for bootstrapping the system and
controlling automatic restarts.

The status indicators show the CPU run state, the status of the
remote diagnostic link, and the occurrence of an environmental (or

other) fault that is detected by the Environmental Monitor Module
(EMM) .

9.1.1 Console Operating Modes
The console operates in one of two modes:
l. Console I/O mode (CIO): Operator command input is accepted.

2. Program I/0 mode (PIO): VMS running, the console acts as a
slave to the VAX processor and services its requests.

9.1.2 SCP Switches and Indicators

The control panel switches and indicators are shown in Figure 9-2.
The control panel indicators are described in Table 9-1 and the
switches are described in Table 9-2.

VAX Remote Remote Restart Rostart Local Local Aot
State Enable Acti Alert estal emote
o o) 6 O Boot —\ /" Halt Disable ™\ I /" Disable
BOOt e = Halit Off = ~—— Remote
GREEN RED RESTART CONTROL TERMINAL CONTROL
LEDs LED SWITCH SWITCH

MA-13562

Figure 9-2 System Control Panel Switches and LEDs
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Table 9-1 System Control Panel Indicators

Control Panel

Indicators State Description
VAX State OFF CPU is not running, or the console
program is not in PIO mode.
BLINKING CPU is executing a macro program.
Remote Enable ON Terminal Control Switch is in the

Remote or Remotc Disable position.
Console program is in PIO mode.

Remote Active ON Remote terminal is connected and

Alert

the line is active.

ON EMM has detected a fault
condition, an error message has
been printed on the console
terminal indicating a
"yellow-zone" temperature
condition. LED is turned off when
violation has been eliminated, as
detected by the EMM.

BLINKING Flashed in 1 second intervals to
indicate "red-zone" condition, and
message is printed on the console
terminal. Total system power shut-
down occurs in 1 minute if
condition is not eliminated.
Conditions that border between
yellow and normal may cause LED to
appear as flashing.

BLINKING Flashes when an air flow fault is
pending. Automatic shutdown is
armed to trip in 3 minutes for a
single air flow violation.
Shortened for a double air flow
fault (2 sensors).

NOTE

These indicator descriptions are valid only when
console software is up and running. When PROM code
is running, the indicators may have different
meanings, see SCP troubleshooting, Chapter 4.

Table 9-2 summarizes actions taken by the console for
all combinations of the Restart Control Switch (RCS) and the
Terminal Control Switch (TCS) on the System Control Panel (SCP).
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Table 9-2 System Control Panel Switch Summary

Action

Restart Terminal After Keep Remote )
Control Control Alive Fail and Port “P HALT

Switch Switch Initialization Enabled? Enabled?

Any Local Disable Restart Boot No No

Boot Local Boot No Yes

Restart Boot Local Restart Boot No Yes

Restart Halt Local Restart Halt No Yes

Halt Local Halt No Yes

Boot Remote Disable Boot Yes * No

Restart Boot Remote Disable Restart Boot Yes * No

Restart Halt Remote Disable Restart Halt Yes * No

Halt Remote Disable Halt Yes * No

Boot Remote Boot Yes Yes

Restart Boot Remote Restart Boot Yes Yes

Restart Halt Remote Restart Halt Yes Yes )
Halt Remote Halt Yes Yes

* Remote access allowed in PIO mode only.

9.2 CONSOLE (T11l) INTERRUPT AND VECTOR INFORMATION

Table 9-3 lists the console interrupt vectors and their relative
priority.
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Table 9-3 T1l Interrupt Vectors

\ Vector PR ID Device

" 00 Reserved trap 0
04 Reserved trap 4
10 Reserved Tnstruction trap
14 Breakpoint vector
20 IOT trap
24 8 00 Prom Restart (unmaskable) - EXT SW input

(power fail)
30 EMT Instruction trap
34 Trap Instruction trap
60 4 01 Remote PCI Transmit/Receive/Modem
64 4 02 Local PCT Transmit/Receive
70 4 03 QBus Reply Timeout
100 6 04 Unused
104 6 05 TOY 1 Ms Interrupt
110 6 06 CPU Control Store Parity Error
114 6 07 STOR Ready
120 5 10 TXCS Ready
124 5 11 RXCS Done
130 5 12 QBus Adapter
134 5 13 EMM PCI Transmit/Receive
140 7 14 Console RAM Parity Error
144 7 15 Unused
150 7 16 System AC Low
154 7 17 ABus Dead
NOTE

1. VECTOR format:

VECTOR location The new PC of the Interrupt
Service Routine is stored
here.

VECTOR + 2 The new PSW is stored here.

Currently, this includes the
Processor priority which is
set to PR7 (highest) and the
ID of the vector is ORed
into the least significant 4
bits.

2. Self-Test numbers 34 & 35 will set up the
interrupt vectors, enable interrupts then check
that no spurious interrupts occur. The object
is to verify the integrity of the interrupt

] system prior to booting RT1l. .
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3. When a spurious interrupt does occur, the
following message will be printed on the
console terminal (and control will be placed
back to PROM prompt):

?PROM ENTRY THRU INTERRUPT VECTOR nnnnnn
?REGS ..RO....Rl....R2....R3....R4....R5...
R6....PSW....PC..

ROM>

4. CL15 TSTRT interrupt can be generated by the
CPU and causes the Tll to jump directly to PROM
address 172004. This restart will reinitialize
the console 1logic and reboot the console
software without affecting the CPU (basically
the VMS reboot console request). Note that
this is interrupt vector 24.

5. CL02 MAN RESTART interrupt (which also vectors
to 24) is from an external input on the CPU
backplane (slot 2, pin C69...grounded to
assert). This interrupt, as with the TSTRT
cannot be masked. The interrupt forces the T11
to PROM address 172010 which simply prints the
T1l1l status and returns to the PROM null loop
(prompt: "ROM>"). The console message will
read as follows:

?PROM ENTRY THRU INTERRUPT VECTOR 000024
?REGS ..RO....Rl....R2....R3,...R4....R5...
«ssPWS....PC..

ROM>

6. The interrupt system is controlled by "CL09 ENA
Tll INTR H" which must be asserted before ANY
of these interrupts can be seen by the T11.
The signal is controlled as follows:
Interrupts are enabled by setting bit <0> in
MCSRO, 176040. Interrupts are disabled by
clearing bit <0> in MCSRO, 176040.

9.3 CBUS

The console and EBox communicate over the CBus, a backplane
interconnect between the two devices. See Figure 9-3. The 16 CBus
backplane connections are listed in Table 9-5, and the signals are
described in Table 9-4.

Table 9-4 CBus Signal Description

Signal
Name Description
CBUS A<5:0>H The Console Bus interface consists of a dual port

RAM which has thirty-two RAM plus Four external
eight bit register 1locations. The CBUS signal
lines enables the CPU to access the entire CSL CBUS
interface register space.
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Table 9-4 CBus Signal Description (Cont.)

Signal
Name

Description

CBUS D<7:0>H

CBUS WRITE H

CBUS CLOCK L

A CPU CBUS access involves the transfer of eight
bits of data. The CBUS data path is an ECL
bi-directional interconnect and it is controlled by
the CPU EBox.

When this CPU controlled signal 1line 1is set and
used with the generation of a CBUS CLOCK a CBUS
write access is executed. The CPU clearing of this
signal, and the use of the CBUS Clock initiates a
CBUS read access.

This signal line is sourced by the CPU and is used
in conjunction with the CBUS WRITE signal to enable
the timed sequencing of either a read or write
access.

< DATA LINES<07:00> >

CONSOLE EBE

MODULE ADDRESS LINES <05:00> MODULE

L0201 L0219

CBUS CLOCK
PRINT: PRINT
CL13,14,17 CBUS WRITE EBE2
MR-15845

Figure 9-3 CBus Block Diagram

Table 9-5 CBus Signal Backplane Pin Location
Signal CSL L0201 EBE L0219
Name Slot 2 Slot 9
CBUS DO H Ccé68 C66
CBUS D1 H C66 C65
CBUS D2 H C70 Co8
CBUS D3 H Cc71 c71
CBUS D4 H Cc67 c67
CBUS D5 H C73 C75
CBUS D6 H C54 C55
CBUS D7 H Cé4 C62
EBE CBUS A0 H Cc78 c80
EBE CBUS Al H Cc74 A25
EBE CBUS A2 H C46 C44
EBE CBUS A3 H Cc76 C76
EBE CBUS A4 H C45 Cc47
EBE CBUS A5 H Cc44 A74
EBE CBUS WRITE H C53 C53
EBE CBUS CLOCK L c58 C56
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9.4 OQBUS

The console interface to the RL0O2 is through the QBus adapter and
over the OQBus to the RLV12. Figure 9-4 is a block diagram of the
QBus interconnect between the console and RLV12 Disk controller.
Table 9-6 1lists the QBus backplane pin connections, and Table 9-7
is a description of the QBus signals. For more information, see
KA86 Console Technical Description, EK-KA86C~-TD.

BDAL<15:0> L

DATA/ADDRESS LINES Jl>

BBS7 L

BWTBT L

BSYNC L

BDOUT L

BDIN L RLV12 DISK
CONSOLE (CSL) CONTROLLER

L MODULE BRPLY L BUS INTERFACE
10201 - MODULE

B/P2 BDMR L M8061

BA11 F/E

BDMG L

BSACK L

BIRQ L

BIAK L

BDCOK H

BPOK H

BINIT L

MR- 15846

Figure 9-4 QOBus Interconnect Block Diagram

)
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Table 9-6 QBus Signal Backplane Pin Locations
CPU Backplane BAll Front End
Signal CSL M9403 Backplane
Name Slot 2 Cable Cable Slot 26
BSPARE J1l B AAl
BDAL 0 L A32 J7 04 Jl D AU2
BDAL 1 L A38 J7 06 J1l F AV2
BDAL 2 L A30 J7 0 Jl J BE2
BDAL 3 L A39 J7 10 Jl L BF2
BDAL 4 L A34 J7 12 J1 N BH2
BDAL 5 L Ad6 J7 14 J1 R BJ2
BDAL 6 L A4l J7 16 J1 T BK2
BDAL 7 L A36 J7 18 Jl v BL2
BDAL 8 L A05 J7 20 Jl X BM2
BDAL 9 L A20 J7 22 J1l AA BN2
BDAL 10 L AQ06 J7 24 J1l CC BP2
BDAL 11 L Al2 J7 26 J1 EE BR2
BDAL 12 L A08 J7 28 J1l HH BS2
BDAL 13 L Al8 J7 30 J1l KK BT2
BDAL 14 L Al0 J7 32 Jl MM BU2
BDAL 15 L Al4 J7 34 J1 PP BV2
BWTBT L J1l ss AK2
BBS7 L A94 J7 38 Jl uu AP2
BDOUT L A86 J8 04 J2 D AE2
BRPLY L A89. J8 06 J2 F¥ AF2
BDIN L A88 J8 08 J2 J AH2
BSYNC L A87 J8 10 J2 L AJ2
BIRQ L A62 J8 12 J2 N AL2
BIAKL L A74 J8 14 J2 R AN2,AV2
BDMR L Ab4d J8 16 J2 T AN1
BDMG L A70 J8 18 J2 v AS2,AR2
BINIT L A78 J8 20 J2 X AT2
BHALT L J2 AA AP1
BSPARE 3 L J2 CC ACl1
BREF L J2 EE AR1
BSPARE 4 L J2 HH AD1
BDCOK L A76 Jg8 30 J2 KK BAl
BPOK L A93 J8 32 J2 MM BB1
BSPARE 6 L J2 PP BP1
BSACK L A68 J8 36 J2 Ss BN1
BEVNT L J2 UU BR1
NOTE

In order to avoid confusion between OQBus and
console signals that have the same name but
different meanings, all QBus signals are prefixed

with
"SYNC"

a "B", e.g., "BSYNC" is a QOBus signal and

is a console (QBA) signal.

Table 9-7 QBus Signal Descriptions

BDAL<15:0> L

BBS7 L

Sixteen multiplexed data/address lines.

Bank 7 (I/O page) select. Asserted by console (bus
master) during a DATO or DATI when address is a
controller (I/0) address. (Needed for some
applications in other systems when both I/O and
memory devices are connected to the bus.)
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Table 9-7 QBus Signal Descriptions (Cont.)

BWTBT L Write/byte. Asserted by bus master during address
portion of DATO to indicate write data is to follow.

BSYNC L Synchronize. Asserted by bus master during DATO or
DATI to indicate it has placed address on bus. The
data transfer is in progress until SYNC is negated.

BDOUT L Data out. Asserted by bus master during a DATO to
indicate it has placed data on bus.

BDIN L Data in. Asserted by bus master during a DATI to
indicate slave may place data on bus. Also asserted
by console during interrupt acknowledge to indicate
controller (the interrupting device) may place
interrupt vector on bus.

BRPLY L Reply. Asserted by slave during a DATO to indicate
it has taken data on bus, and during a DATI to
indicate it has placed data on bus. Also asserted
by controller during interrupt acknowledge (by
console) to indicate it has placed interrupt vector

on bus.

BDMR L Direct Memory Access (DMA) request. Asserted by
controller to request bus mastership for DMA
transfers.

BDMG L Direct Memory Access (DMA) grant. Asserted by

console (bus arbitrator) to grant bus mastership to
controller for DMA transfers.

BSACK L Selection acknowledged. Asserted by controller to
indicate it has assumed bus mastership following a
DMA request.

BIRQ L Interrupt request. Asserted by controller to
interrupt the console.

BIAK L Interrupt acknowledge. Asserted by the console to
tell controller to place interrupt vector on bus.

BDCOK H DC power OK. Indicates there is sufficient dc¢
voltage to maintain reliable operation. Negated by
console or controller when cabinet power supply
detects DC LOW condition.

BDPOK H AC power OK. Indicates normal ac power. Negated by
console or controller when cabinet power supply
detects AC LOW condition.

BINIT L Initialize. Asserted by console to reset controller
to initial state.

9.5 SDB /

The console uses the SDB to load and verify system microcode, and
to read the state of backplane signals for diagnostics and error
handling. Figure 9-5 is a block diagram of the SDB interface,
Table 9-8 1lists the SDB interface to the SCP, Table 9-9 lists the
SDB control signal interface, and Table 9-10 lists the S8SDB clock
and data out interface. Figure 9-5 refers to signal charts A
(Table 9-8), B (Table 9-9), and C (Table 9-10).

9-10

)
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CHANNEL NO MODULE
0 FBA/L0212
CLSCP CLK H 1 FBM/L0213
\ b %?T%L 2 MCD/L0204
CLSCP CNTRLS1/52 /Vis SHIFT H [ SONTF 3 1BD/L0208
’ -® < 4 IDP/L0206
0B 5 ICA/L0207
(S:ONTROL "@ LT 6 ICR/1 0214
LogIc 7 CLK/NOTE 3
@ SCP DATA OUT H 8 E£DP/L0209
(TTL LOGIC) 9 EBE/L0219
A MCC/NOTE 4
B MAP/LO205
2a c EBD/LO211
SDB DATA QUT nnn H D EBC/L0210
‘@ - T sDB E CSB/L0216
3 VISIBILITY F CSA/LO215
| (5)-CLSDB VIS SHIFT X 3 | G s csang
| (©)-cL-s08 cLock ann 1 2 i MTWL0222
_@ Cl1 SDR DATAlNXHI
3 (ECL LOGIC)
oL CHANNELNO. | MODULE
MODULE o FBA/L0212
L] sos 1 FBM/L0213
CONTROL 3 18D/L0208
CHANNELS 5 ICA/L0207
8 EDP/L0209
|_(5)-CLsoB eNTRL 51 X 1 3 9 EBE/L0219
A MCC/NOTE 4
cL AL $2 3 D EBC/L0210
PRINTS —@ S08 CNT Ll - 3 CSB/L0216
CL18-21 (ECL LOGIC) 10 VBA
(MFG. ONLY)
NOTES:
1. X = A B, ORC- REFER TO SIGNAL CHARTS FOR VARIATION.
ann = MODULE MNEMONIC. REFER TO CHARTS FOR VARIATION.
2. (O - LETTER DESIGNATES SIGNAL CHART.
3. L0217 (VAX 8600)
L0231 (VAX 8650)
4. L0220 (VAX 8600)
L0230 (VAX 8650) MR 16697
Figure 9-5 SDB Interface
Table 9-8 SDB Interconnect Chart A - SCP Interface
Signal Name CSL CPU B/P SCP
CL SCP CLK H B02-69 J11-04 J12-04
CL SCP CNTRL S1 H B02-~58 J11-08 J12-08
CL SCP CNTRL S2 H B02-66 Jl1=10 J12=10
CL SCP DATA IN H B02-64 J11-02 J12-02
CL SCP VIS SHIFT B02-67 Jl1l-14 J1l2-14
CL SCP DATA OUT H B02~-68 J11-06 J12-06
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Table 9-10 SDB Interconnect Chart C - SDB Clock and Data

Out Connections

Module CL SDB CLK nnn H nnn SDB DATA OUT nnn H
CSL Module CSL Module
L0204 MCD B02-77 B16=77 B02=57 B16=-57
L0205 MAP C02-06 B17-77 C02-31 C17-45
L0206 IDP B02-75 Al4-04 B02-55 Al4-55
L0207 ICA B02-74 C13-25 B02~-52 B13-25
L0208 IBD B02-76 Al15-50 B02-54 Al15-57
L0209 EDP C02-06 B17-77 c02-57 Al10-03
L0210 EBC Cc02-05 C05-05 C02-38 C05-38
L0211 EBD c02-07 c06-07 C02-36 C06-36
L0212 FBA B02-80 B08-60 B02-63 A08-30
L0213 FDBM B02-78 A07-91 B02-56 B07-42
L0214 ICB B02-73 B12-28 B02-53 C12-86
L0215 CSA c02-18 c03-17 Cc02-40 C03-40
L0216 CSB c02-11 C04-11 Cc02-35 C04-35
L0217/
L0231 CLK B02-65 Cl1-84 B02-49 Ccl1-87
L0219 EBE C02-08 c09~-10 Cc02-62 B09-20
L0220/
L0230 MCC c02-10 B18-81 Cc02-34 C18-34
L0222 MTM Cc02-29 J06-21 Cc02-50 J06~-27 Note 2
I0A0 C02-26 J1l4-12 c02-37 J14-42 Note 3
I0Al c02-28 J14-14 Cc02-42 J14-06 Note 3
I0A2 C02-30 Jl4-16 Cc02-39 J14-02 Note 3
I0A3 C02-32 J14-18 Cc02-41 J14-04 Note 3
21 c02-27 c02-47 Note 4
22 c02-25 c02-29 Note 4
23 C02-24 C02-60 Note 4
NOTES
1. To determine the correct signal name, replace
the "nnn" with the appropriate module mnemonic.
For example, on the L0204 MCD module, the
signal "CL SDB CLOCK nnn H" becomes "CL SDB
CLOCK MCD H".
2. The connections in the ABus backplane to the
MTM module are as follows:
CL SDB CLOCK MTM H J06-22 A09-59
MTM SDB DATA OUT MTM J06-28 A09-73
3. These connections are reserved for the SBIA
visibility modules, which are for manufacturing
use only.
4. These connections are spare connections

reserved for future use.
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9.5.1 SDB Signal Name File Information

To support the SDB channels, Signal Name Files or CADIF files
(Computer Aided Design Information Files) are required to translate
a given logical SDB signal name or symbol to the physical SDR
location. The following text outlines some of the components used
in the visibility logic.

9.5.2 CADIF File Description
The following text is taken from a sample CADIF file: CSBB02.CDF

;CHASER Version 1(31)=1, 21 January 1984. Sources in LSCAD:<SDB>
/CADIF-VERSION/ 3(5)

/SUDS~SDB/ 1(2)

$SUDS~-CHANNEL-TO-SIGNAL

16000 VSE124 EDP BMUX 15 H

16001 VSE125 EBC DIAG BR COND 1 H
16002 VSE126 EBC TRAP EB WRT H

16345 VSE153 FBA CARRY TO EBOX H
16346 VSE154 EDP UCC Z H

16347 VSE155 BRANCH CONDITION 23 B H

$SUDS-S IGNAL-TO-CHANNEL

16141 VSE101

16200 VSE101

16201 VSE101

16115 VSE101

16117 VSE101

16105 VSE101

16107 VSE101

16150 VSE140 -CSBR FLIP USTK PAR H

16204 VSE166 -CSBT CLK6 PHASE TOA H

16102 VSE186 MCC TRAP OP WCHK H

16043 VSE135 MCC TRAP OP WRT H
NOTE

1. There is one CADIF file for each module that
has a visibility channel and the file contains
a list of all signals that are visible (and
thus terminated) on that module. The CADIF
file does not list all the signals generated
from the module, rather it 1lists all the
signals that terminate on the module.

2. The CADIF file is divided into two equal
sections, a CHANNEL-TO-SIGNAL section and a
SIGNAL-TO-CHANNEL section. Each section
contains a complete 1list of all the visible
signals; the first section sorted by the SDB
ID, and the second section sorted by the signal
name.



CONSOLE HARDWARE

3. The following is a description of the three
fields of an entry in the CADIF file:

16345 VSE153 FBA CARRY TO EBOX H

SDB ID-===m==m +
SDB Symbol-=====m—e——— +
SDB Signal Name +

9.5.3 SDB ID

This is the physical ‘'address' of a given signal name. The
information contained within this 14-bit octal value includes the
SDB channel number, bit select, VIERM MUX select and VTERM MUX
enable (see SDB ID Format). Every visibility point within the
system has a unique SDB ID code. The SDB ID code may change from
one revision module to another. The console software uses the
information from the SDB ID code to program the actual SDB
registers (SDDB, SDMS, and SDCS).

This field contains an OCTAL value. If the entry is 37777, it
indicates that there is no physical address for a given
symbol/name. This case occurs when a signal is removed from the
visibility logic on a hew revision of the module.

The SDB ID is not a hardware register. It is simply a 'logical’
register used by the console software to identify the physical
location of a given visibility point. 1In general, the SDB 1ID is
broken down into two parts. The first part, the CHANNEL SELECT
field, identifies which channel (or module) we want to 1look at.
The second part, consists of the BIT SELECT and MUX SELECT and
ENABLE fields, which is used to address one bit of a possible 512.
It is this last portion which is implemented differently on
different modules. For the current system, the following table
indicates the number of visibility points per module. Refer to the
appropriate technical description manual for a detailed functional
description of how the SDB logic is implemented on the individual
modules.

Module(s) Maximum Number of Visibility Points Implemented
FBA, FBM 288 (12 X 24)
ICA, ICB, IBD, IDP 256 ( 8 X 32)
All others 192 ( 8 X 24)

Figure 9-6 shows the bit breakdown of the SDB ID and Table 9-11
defines the SDB 1ID.
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$0B 10 FORMAT

10 09 08 07 06 05 04 03 02 01 00

2 11
3

2

CHANNEL SELECT <40> BIT SELECTR 30>

MUX ENABLE<1.0> MUX SELEGT<2:0>
1 0 2 0

1 0 3 2 1 0

Figure 9-6 SDB ID Format

Table 9-11 SDB ID Bit Descriptions

SDB Bit

Bit Description

CHANNEL SELECT <4:0>

BIT SELECT <3:0>

MUX ENABLE <1:0>

MUX SELECT <2:0>

Select one of 32 SDB possible channels.
Currently used channels are:

Channel Module Mnemonic
00 L0212 FBA
01 L0213 FBM
02 L0204 MCD
03 L0208 IBD
04 L0206 IDP
05 L0207 ICA
06 L0214 ICB
07 L0217 CLK
08 L0209 EDP
09 L0219 EBE
oA L0220 MCC
0B L0205 MAP
ocC L0211 EBD
0D L0210 EBC
OE L0216 CSB
OF L0215 CSA
10 N/A I0A0
11 N/A I0Al
12 N/A 10A2
13 N/A 10A3
14 L0222 MTM
15-1F RESERVED

Select one of 16 bits for a given bit
position on the visibility channel. The FBA
and FBM modules support 12 bits, while all
other modules support 8. The SDDB register
is 8 bits wide, so the actual number of bits
read must be a multiple of 8. When reading
data on the FBA and FBM visibility channels,
there will be 4 filler bits.

Select which bank of SDB visibility channel
multiplexers will be selected.

Select 1 of 8 inputs to the SDB visibility
channel multiplexers.
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9.5.4 SDB Symbol

The SDB symbol is the logical symbol assigned to a given signal
name . The objective is to assign a permanent code to a given
signal name which can be coded into the diagnostics (MHC and Micro
diagnostics). By using the SDB symbol, rather than the actual
signal name, less program space is required. The SDB Symbol for a
given signal name will not change.

The format for the SDB symbol is: V$CNNN, where:

V$ - symbolizes that this is an SDB Symbol

C =~ represents the SDB visibility channel number thus:
0 = FBA 1 = FBM 2 = MCD
3 = IBD 4 = IDP 5 = ICA
6 = ICB 7 = CLK 8 = EDP
9 = EBE A = MCC B = MAP
C = EBD D = EBC E = CSB
F = CSA G = IOAO H = IOAl
I = IOA2 J = IOA3 K = MTM

NNN - is a unique DECIMAL number identifying a given signal
name on the module.

9.5.5 SDB Signal Name

This is the signal name which is used in the circuit schematic
drawings. Although the signal polarity may change within the
schematics (e.g., from MCC9 MAPPED H to -MCC9 MAPPED L) it follows
a common convention in the CADTF files. All SDB signal names
contain the 'H' suffix. Thus if the signal is actually a true low
signal such as 'MCC9 MAPPED L' it will be listed in the CADIF file
as '-MCC9 MAPPED H',

Thus, if you are tracing through the print set using the
'EXAMINE/SDB SIGNAL NAME' command under HEX and come across a
signal such as 'ICB ID FULL STALL L' and you enter the command:

>>>>EXAMINE/SDB "ICB ID FULL STALL L"

You will get the following error message:

?DCN-W-EUSIG, signal name not found in CAD tables

You need to convert the signal name to the 'H' polarity thus:

>>>>EXAMINE/SDB "~ICB ID FULL STALL H"
V$5196 -ICB ID FULL STALL H = 1
()P?l”r

SoF §u0

9.5.6 CADIF File Revisions and the CONFIGIDAT file

It is possible that for every revision of a given module, the
related CADIF file may change. Hence, the names allocated to the
CADIF files were intended to reflect the revision of the module.
(For example, CSBB02.CDF is the CADIF file for the CSB module,
revision B02). This, however, became the exception rather than the
rule and as a result, the naming convention for the CADIF files was
not followed.
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To determine the correct CADIF file for any revision of a given
module within the system, use Table 9-12 for the VAX 8600 and Table
9-13 for the VAX 8650. To ease the task of keeping track of the
different CADIF files, the CONFIG.DAT file was implemented. This
file contains a list of the .CDF files and is initially loaded by
the console software. Thus, for a given system, the CONFIG.DAT
file must be at a specific revision. This is taken care of via
console RLO2 pack revisions. For example, if your system (KA86) is
at Rev. H3, then you must use a Rev. 5.0 RLO2 pack (which will
have the appropriate CADIF and CONFIG.DAT files).

Note that if the correct RL0O2 pack revision is used on a given
revision KA86 system, it should not be necessary to investigate
and/or alter these files as the console software and CONFIG.DAT
file should handle the configuration.

The CONFIG.DAT file may contain a comment field for each of the
CADIF files which indicates a module revision. Beware that this
field is information only and may not accurately reflect the
revision(s) of the module(s) supported by the CADIF file.

Table 9-12 VAX 8600 CADIF File Revision Information

Module CADIF File Module Revisions Supported

L0217 CLKCO03.CDF Revision C5 and earlier
L0217 CLKEO1.CDF Revision El and later
L0215 CSAB02.CDF ALL

L0216 CSBB02.CDF ALL

L0210 EBCCO05.CDF ALL
L0211 EBDDO02.CDF ALL
L0219 EBEB02.CDF ALL
L0209 EDPCO02.CDF ALL

L0212 FBABO1.CDF ALL
L0213 FBMCO1.CDF ALL
L0208 IBDF05,CDF ALL
L0207 ICAHO2.CDF ALL

L0214 ICBF01l.CDF ALL
L0206 IDPF02.CDF ALL
L0205 MAPDO02.CDF ALL
L0220 MCCJ04.CDF Revision J04 and earlier

L0220 MCCKO1.CDF Revision K01 and later

L0204 MCDDO04.CDF ALL

L0222 MTMBO1l.CDF ALL

LONNN VBAAQ1l,CDF (SBIA VISIBILITY MODULE 1) Mfg only
LONNN VBBAO1.CDF (SBIA VISIBILITY MODULE 2) Mfg only

NOTE

This table reflects a VAX 8600 with Rev. 5.0 RLO2
or hardware revision KA86 Rev. H3.
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Table 9-13 VAX 8650 CADIF File Revision Information

Module CADIF File Module Revisions Supported

A L0231 CLKEO1.CDF ALL
) L0215 CSAB02.CDF  ALL
L0216 CSBB02.CDF  ALL
L0210 EBCCO5.CDF  ALL

L0211 EBDDO2.CDF ALL
L0219 EBEBO02.CDF ALL
L0209 EDPC02.CDF ALL *
L0212 FBABO1.CDF ALL

L0213 FBMCO1.CDF ALL

L0208 IBDF05.CDF ALL
L0207 ICAHO02.CDF ALL
L0214 ICBFO1.CDF ALL
L0206 IDPF02.CDF ALL

L0205 MAPDO2.CDF ALL
L0230 MCCKO1.CDF ALL
L0204 MCDDO04.CDF ALL

L0222 MTMBO1.CDF ALL

LONNN VBAAO1.CDF (SBIA VISIBILITY MODULE 1) Mfg only

LONNN VBBAO1.CDF (SBIA VISIBILITY MODULE 2) Mfg only
NOTE

This table reflects a VAX 8650 with Rev. 1.2 RLO02
) or hardware revision KA86 Rev. B.

9.6 REMOTE DIAGNOSIS
9.6.1 General

This section describes the use of remote diagnosis (RD) to
troubleshoot the CPU. Use remote diagnosis to help solve problems
with the system that you cannot isolate at your particular site.

RD involves connecting the system to the Digital Diagnostic Center
(DDC), by telephone line.

The DDC can find system failures to the device level and identify
faulty operational problems over the telephone. This service
allows you to run tests on the system, without having an engineer
at the site.

To use RD, you must have a direct dial phone line in the computer
room. This phone 1line must be connected to an AT&T 103 (or
equivalent) full duplex modem.

).6.2 Setting-up the DF112 Modem

“Remote Diagnosis involves setting up the DF112 modem, connecting
the modem to the system and the telephone line, self-testing the
modem, and using the «console software to make the necessary
connections to the DDC. The DDC takes over from there, running the
appropriate diagnostic routines to isolate the problem.
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For systems shipped to sites within the U.S. and Canada, a DF1l12
modem will be included with the system.

The chapter references in the following steps refer to the
DF112 User's Guide (EK-DF112-UG). This guide comes with the DF112
modem. Install the modem as follows:

1. Unpack and inspect the DF112 modem (Chapter 2).

2. Set the switchpacks S1 - S4 (Refer to Figure 9-7) for the
required modem options.

3. If you are using a standalone modem, install the standalone
modem module in the DF112 modem (Chapter 2).

4. Connect the standalone modem to the appropriate public
telephone network service (Chapter 2).

5. Connect one end of the data terminal equipment (DTE) cable
(BC22E-xx) into the DTE connector on the rear of the DF112
modem as shown in Figure 9-9. Connect the other end of the
cable to the connector marked REMOTE on the KA86 line
distribution panel (refer to Figure 9-8).

6. Set the DFll12 front panel pushbuttons to the correct
positions.

7. Ensure that the VAX 8600/8650 system is in CIO mode (i.e.,
at the ">>>>" prompt) and the terminal control switch, on
the SCP, is in the REMOTE ENABLE position.

8. Verify that all indicator lights on the DF112, except fo.
"TR", are off.

9. Test modem operation by making a connection using an
alternate originating modem and terminal.

10. Call the RDC and reguest an "RD install" verify call.
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Figure 9-9 DF112 Modem

9.6.3 Using the Set Terminal Command
Once you have completed steps 1 through 10 above, you may use the
SET TERMINAL command to change the communication parameters for the
modem. Use the SET TERMINAL command for the following:

1. Change the baud rate for receive and transmit

2. Enter the DDC password

The SET TERMINAL command sets terminal port characteristics for the
CTY or RTY interfaces on the system. See Table 9-14.

Table 9-14 Set Terminal Syntax and Switch Description

SET TERMINAL/switch, where "switch" can be any of the following
parameters.

Parameter Function ( :)
/BAUD:nnnn Sets the transmit and receive baud rate for the CTY
port.



Table 9-14
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SET TERMINAL Syntax and Switch Description (Cont.)

Parameter

Function

\ /RECEIVE:nnnn

/TRANSMIT:nnnn

The

switches
1200,
19200.

/ [NOJPARITY

/EVEN

/0DD

/[NO]DSRS

/ [NO]SCOPE

/PASSWORD

All

Sets the receive baud rate for the RTY port.
Sets the transmit baud rate for the RTY port.

NOTE

possible values for "nnnn" in the above

are: 50, 75, 110, 134, 150, 300, 600,

1700, 2000, 2400, 3600, 4800, 7200, 9600, and

Enables or disables the use of a parity bit on
characters transmitted from the RTY port.

Selects even parity for RTY port transmissions.
Selects odd parity for RTY port transmissions.

Data Set Rate Select (DSRS) selects 1low speed or
high speed modem operation. This switch generates
an output at the RTY port on pin 23,

Specifies the type of terminal device used at the
RD port so that the device handles rubout
characters correctly.

Sets the login password for the RTY port. The
password, if wused, must consist of no more than 6
characters and must contain only alphanumeric
characters (0 -9, a -z, A - 2). I1f no password
is used, the RTY port password feature is disabled.
With no password, the setting of the front panel
Terminal Control Switch controls RTY access to the
CPU.

NOTE

terminal characteristics set by the SET
TERMINAL

command are saved in console memory and

lost when the console reboots or fails. Therefore,

it

important that the SET TERMINAL commands be

placed in the CPU initialization file, LOAD.COM

Example 9=1

SET TERMINAL/BAUD:9600<RETURN>

Set Terminal Command

Set the transmit and receive
baud rates to 9600 for the CTY
port.

SET/TERMINAL/TRANSMIT:4800<RETURN> To set the transmit and

SET/TERMINAL/RECEIVE:4800<RETURN>

receive baud rates to 4800 for
the RTY port.

|After completing the above steps and using Lhe SET TERMINAL command
/to set the communication environment, the DDC can now diagnose the
system. See Figure 9~10 for a flowchart on control of the remote

port.
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10.1 CONSOLE COMMANDS

Chapter 10 will include the console commands not found in Chapter
6, Diagnostics, namely: General commands, MACRO Context commands,
and HEX commands. The PROM commands, MHC Context commands, and
Micro-Diagnostic Context commands are in Chapter 6.

If more help is needed on any console command, use the help
facility as shown in the following example.

Example 10-1: Help on Console Commands

1. If the context and command is known, type: "HELP {context}
fcommand}", for instance, "HELP MACRO DEPOSIT".

2. If you are looking for a command and are not sure what context
to use, you can find out what commands are available for each
context by typing: "HELP f{context}", for instance, "HELP
MACRO". The console will print out all of the commands within
the MACRO Context.

3. If the names of the contexts escape you, then just type "HELP".

10.1.1 Control Characters

The control characters for the console commands are listed in Table
10-1.

Table 10-1 Console Command Control Characters

DELETE Rubout last character typed
CONTROL~U Flush Command Line

CONTROL-R Retype command line from RTY
CONTROL-0 Toggle output display ON/OFF
CONTROL-P Abort current command
CONTROL~-S Abort current command

10.1.2 Console Command Syntax

The console commands use brackets ([ ]) to indicate an optional
switch or keyword and braces ({ 1) to show a list of choices where
one item must be selected. For example, in the MACRO command:
"EXAMINE [/space] [/next :hex_number] [/data_type] 1{[hex_adr,
reg_namel}, the /space switch is optional and will default to
/PHYSICAL if not used. The /next switch allows the examination of
the next "hex_number" locations if wused, and if not wused, the
default 1is to examine only the addressed location. The /data_type
switch is also optional, and the default is /LONG. Within  the
braces, we have to pick one of the two, either a hex adr or a
reg_name to provide the location that we want to examine.

)

>
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10.1.3 Architecturally Defined Commands and Switches
Table 10~-2 lists the architecturally defined commands and switches.

Table 10~2 Architecturally Defined Commands and Switches

Short Long Short Long

Form Form Form Form

B BOOT N NEXT

C CONTINUE S START

D DEPOSIT SE SET

E EXAMINE SH SHOW

F FIND U UNJAM

H HALT \ VERIFY

I INITIALIZE W WAIT

L LOAD /P /PHYSICAL
NOTE

The standard register names are 1listed under the
MACRO Context DEPOSIT command. For GPRs, see Table
10-7, IPRs, see Table 10-8, and IRs, see Table
10-10.

10.2 GENERAL COMMANDS

Commands in the GENERAL COMMAND set are available to all CIO mode
contexts (MACRO, DIAG, and MHC). It provides the commands
necessary to change context and control the basic console
functions.

The control characters “C and “P are considered to be a part of the
general command set. While in CIO mode, these control characters
are treated as equivalent and will abort most command lines and all
levels of command files.

Table 10-3 is a complete 1list of the commands in the general

command set with a brief description of each command. For more
information, use the "HELP" command.

10.2.1 The General Command Set

Table 10-3 General Commands

DEBUG Enables the HEX debugger command set to be
concatenated to the MACRO and DIAGNOSTIC context
command sets. All trace breakpoints are cleared.
See HEX command set, Table 10«11.

DIAGNOSE Switch to CIO mode DIAGNOSTIC context with diagnostic
context initialization. See Chapter 6.

HELP This command provides on-line help on the various
console commands.

IF IF [Cond, Cond] Cmd_string
"Cond" is one or more of 8600, 8650, FPA, or NOFPA,
and "Cmd_string” is any command valid in the current
context.
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INITIALIZE

LOAD (Cs)

If the condition(s) is (are) TRUE, then execute the
command, otherwise do not execute the command.

INITIALIZE {/CLOCK, /POWER, /SDB}

This command performs the initialization of three
fundamental system components.

1. INIT/CLOCK - Initializes the system clock and
clock distribution 1logic (10141 reset) and sets
the clock parameters to those saved with the last
SET CLOCK DEFAULT command. For console reboot,
the saved parameters are lost and this command
will wuse normal frequency, and full speed. The
state of the SOMM enables 1is cleared by this
command .

2. INIT/POWER - This command initializes the EMM and
the power system. At command completion, all
voltage regulators are on with normal margins,
and the EMM is monitoring regulator outputs, air
flow, and temperature conditions.

3. INIT/POWER/ELEV:n - An optional form of the
INIT/POWER command, it is used to adjust the EMM
yellow and red zone temperature limits to account
for systems at sites considerably above sea
level. "n" is the site elevation in feet.

4, INIT/SDB - This command forces all SDB control
channels to the state necessary for normal system
operation. The control channels are loaded as
follows:

a. CsB

n

0008; -FLIP USTK PAR H

b. EDP = 0060; -FLIP GPRA H, -FLIP GPRB H
¢. EBC = A000; Set DIAG register to 0

d. EBC = C000; Set EIS register to 0

e. EBC = E000; Set control to NOP

f. FBA = 0000; Normal operation

g. FBM = 0000; Normal operation

h. IBD = 1000; Normal operation (Optimize)
i. ICA = 0000; Normal operation

j. MCC = 0000; Normal operation

k. VBA = 0801; Normal SBIA operation

LOAD {/Switch} [filename [.BPN]]

"Switch" can be any of the following: /ACCESS,
/CONTEXT, /CYCLE, /ECS, /FBACS, /FBMCS, /FDRAM, /ICS,
/IDRAM, /MCF, or /MCS and "filename" is the name of
the .BPN file to load. If no [ilename is specified,
the default system microcode will be loaded.

10-4
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This command loads the specified file (.BPN) from the
console load medium to the specified control store or
RAM. Not all control stores can be loaded without
having been initialized with the INIT/MICRO console
command (see MACRO context commands). The INIT/MICRO
command used KA86n.REV to load the default system
microcode, see Table 10-4.

Table 10-4 Default System Microcode

RAM VAX 8600 VAX 8650
ACCESS ACCESS.BPN ACCESS.BPN
CONTEXT CTX.BPN CTX.BPN
CYCLE CYCLE.BPN CYCLE.BPN
ECS KA8600.BPN KA8650.BPN
FBACS FADDO.BPN FADDS.BPN
FBMCS FMUL.BPN FMUL.BPN
FDRAM FADDO.BPN FADD5.BPN
ICs IBOX.BPN IBOX.BPN
IDRAM KA8600.BPN KA8650.BPN
MCF MCF.BPN MCF .BPN
MCS UCODEO.BPN UCODES5.BPN

LUPC

MACRO

MHC

oDT

PROM

If the specified control store has already been
loaded, and has not been modified, the command will
terminate without reloading the control store.

Example 10-2: LOAD/ECS KA8650

LUPC /Switch hex_address

"Switch" is one of the following: /ECS, /ICS, /MCS,
/FBACS, or /FBMCS.

This command will force the specified microsequencer
to the address specified by hex_address.

This command switches to the CIO mode MACRO context.
The MACRO context will perform its own initialization
then prompt for command input. See Table 10-6 for
MACRO context commands.

This command switches to the CIO mode MICROHARDCORE
CONTEXT. MHC will perform its own initialization,
then prompt for command input. See Chapter 6 for MHC
commands.

The Octal Debugging Tool, ODT, is invoked with this
command. The ODT prompt is an asterisk, *. The ODT
command set is similar to that of the standard DEC
ODT products.

PROM [/RT [filename]

The PROM command will pass control to the console
PROM. The user is asked to confirm the request
before control is changed. This command is valid
from the RTY, and the PROM will continue to service
the RTY.

If the /RT switch is provided to allow an entry to

the RT monitor, it is for INTERNAL use only and is
not recommended nor supported.
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REBOOT

REPEAT

RESET

RESTART

SET BASE

SET

This command will reboot the console software.

The console will follow its normal power-up procedure
and attempt to re-enter PIO mode, if the REBOOT
command was issued while in the MACRO context, and if
the CP was running at the time.

When issued from the DIAG or MHC contexts, this
command will not attempt to re-enter PIO mode.

REPEAT [Dec_num] command

"Dec_num" specifies the number of times the command
is to be repeated. If not specified, the command
will be repeated indefinitely, or until a “C or “P is
entered.

Commands requiring user input cannot be repeated.
The ~0 character may be used to bypass the output,
causing the repeat function to run faster.

This command performs a CPU logic initialization
sequence as follows:

1. The CPU clock is stopped and state-stepped to the
T3 state.

2. The signal "CL09 CPU RESET H" is asserted.
3. The signal "CL09 HOLD STATE RESET H" is asserted.

4. The CPU clock is burst at a frequency of 60 MHz
for 1024 steps.

5. The CPU clock is forced to the T3 state.

6. The signals "CL09 CPU RESET H" and "CL09 HOLD
STATE RESET" are deasserted.

This command will force a console program
initialization and a restart of the console program,
without reloading the console software. A REBOOT
command is needed to reload the console software. At
the end of the initialization, control is passed to
CIO mode MACRO context, followed by the MACRO context
initialization.

SET BASE hex_number

The base, a 32-bit value, is added to both virtual

and physical memory addresses during E/V, D/V, E/P,
or D/P commands.

SET Flag {ON/OFF} [INVALID, /NOVERIFY, NOW}

"Flag" can be any of the following: ABORT, ABUS,
BBU, COLD, EXTI, FBOX, IOSAFE, LOCAL-COPY, MEMENA,
SNAP, STXALT, WARM, or QUIET. This command controls
the setting of software and hardware flags in the
console subsystem.
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Setting the COLD, WARM, FBOX, and STXALT flags are
applicable to the MACRO context only and result in no
immediate action by the console program. The ABORT
and QUIET flags control the handling of errors and
command line echoing during a command file. The EXTI
(external interrupt) flag and the ABUS flags directly
control hardware signals on the console module. Use
the SHOW FLAG command to examine the state of all
flags. The /INVALID, /NOVERIFY, and NOW options
apply to the SNAP flag only.

During a console reboot, the ABORT flag is forced ON,
and the COLD, FBOX, and WARM flags are forced OFF.
The remaining flags are restored to their original
state or are not affected.

Table 10-5 lists the flags and a brief description of
each.

Table 10-5 Console Flags

1. ABORT - This flag is set ON during console
program initialization or whenever the console is
rebooted.

The ABORT flag provides a limited control over
the error handling within a command file.
Command file execution will be aborted upon
detection of an error if the ABORT flag is on.

2. ABUS - This flag is set OFF during console
program initialization and 1is wunaffected by
reboots.

The ABUS flag controls the signal "CL09 ABUS
ENABLE" . If this flag is on, the ABus is
enabled. The transition from OFF to ON causes an
ABus INIT pulse to be generated in the SBIA's.
The INIT/PAMM command generates the ABus INIT
sequence and leaves the ABus enabled.

3. BBU - The BBU flag 1is set ON during console
initialization and by the INIT/POWER command, and
is unaffected by a console reboot.

When the BBU flag is on, the battery backup unit
is enabled to provide power to the system if ac
power is lost.

4. COLD - The COLD flag is set ON by the console
program during a CPU bootstrap. The flag is set
to OFF when the bootstrap completes with success.

The COLD flag 1is wused to inhibit repeated
attempts at unsuccessful CPU bootstraps.

5. EXTI - The EXTI flag controls the enabling of
external interrupts, interrupts from the EBox to
the console. When ON, the console will receive
the interrupts from:
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10.

a. EBE CPU ERR (control store parity errors)
b. ABus DEAD

c. EMM CPU AC LO

The EXTI flag is set ON by the INIT/CPU command
and remains in this state during PIO mode
operation. In CIO mode, this flag is turned off
if any of the three CBus interrupts occur.

FBOX - This flag DOES NOT turn the FBox on or
off. This flag controls the action of the INIT,
INIT/CPU, or INIT/PAMM commands. If the FBox
flag is on, these commands will enable the FBox.
If the FBox flag is off, these commands will
disable the FBox.

This flag is set to OFF during console program
initialization.

IOSAFE - The IOSAFE flag controls a software
write protect feature for STX transfers from the
CPU. When OFF, the CPU can modify the RL02 pack.

This flag is set to OFF during console program
initialization and its statc is preserved through
console reboots.

LOCAL-COPY - With this flag on, all RTY activity
is logged on the CTY. The flag is set OFF during
console program initialization, its state is
preserved during a console reboot, and the RTY
cannot set this flag off.

MEMENA - This flag controls the state of "CL09
MEM RUS ENABLE", which, when off, disables write
access to the arrays and switches all array
modules to their internal refresh state.

This flag is set ON by the console software
during CPU initialization and normally remains on
until a power failure or system shutdown occurs.

SNAP - This flag is set to OFF during console
program initialization, and its state is
preserved during console reboot,

When the SNAP flag is on, the console will
perform a CPU snapshot whenever the CPU stops
executing macro instructions. SET SNAP
ON/NOVERIFY may be used to disable control store
and PAMM verification during the snapshot,
thereby providing a quicker snapshot procedure.

SET SNAP INVALID is wused to invalidate both
SNAP1.DAT and SNAP2.DAT snapshot files on the

RLO2. This command has no affect on the SNAP

flag.

10-8
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SET SNAP NOW may be used to force the creation of
a snapshot file based upon the current machine
state. If both SNAPl1 and SNAP2 are valid, this
command will rename SNAP2 to SNAPl and create a
new SNAP2.

QUIET - When the QUIET flag is ON, all input
taken from a command file will not be echoed to
the CTY, only output will be displayed. When
OFF, all commands in the command file are echoed
on the CTY before being executed.

This flag 1is set ON during console program
initialization, and its state is preserved during
console reboots.

STXALT - This flag is intended to be wused by
manufacturing and is not for customer use. It is
used to direct CPU data to the alternate console
disk, Unit #1. When this flag is on, all console
disk access will be to RL0O2 #0, while all CPU
traffic will be to Unit #1.

This flag is set to OFF during console program
initialization, and its state is preserved during
console reboots.

WARM - The WARM flag is set ON by the console
program when a CPU restart is being attempted.
The CPU sets this flag OFF when the restart is
successful. The purpose of the WARM flag is to
inhibit repeated attempts at unsuccessful CPU
restarts.

SET CLOCK - For Rev EOl1 and above clock modules

a. SET CLOCK Xn Dec_num [§{/NORMAL, /HIGH}] -
This command assigns the "Dec_num" (clock
frequency in MHz, 40 to 65 for a VAX 8600 and
40 to 90 for a VAX 8650) to the specified
crystal mnemonic, X1, X2, etc., where the
mnemonic can then be used to set the clock
frequency. Any of the Xn mnemonics can be
assigned as the normal or high clock rate
with the /NORMAL or /HIGH switches. These
assignments should be done once in CLOCK.COM.
The Xn assignment is preserved during console
reboots.

Example 10-3: SET CLOCK

SET CLOCK X1 40

SET CLOCK X2 50

SET CLOCK X3 68

SET CLOCK X4 72/NORMAL
SET CLOCK X5 74/HIGH
SET CLOCK X6 76

b. SET CLOCK FREQUENCY {NORMAL, HIGH, X1, X2,
X3, X4, X5, X6, EXTERNAL} - This command is
used to select one of the previously assigned
values (X1, X2, etc.) as the system clock
frequency, or the nominal and high margin
values can be selected with the keywords
NORMAL or HIGH.

10-9



CONSOLE SOFTWARE AND COMMANDS
The General Command Set

SET SOMM

EXTERNAL can be used to specify that the
clock be taken from the external input
backplane pin. The SET CLOCK Xn "Dec_num"
command must have been executed prior to this
command .

c. SET CLOCK [FULL, ONE-FIFTH, DEFAULT} - This
command sets the clock rate to full or
one-fifth execution speed. Or, it forces the
console to save the current base freguency
and FULL/ONE-FIFTH information to be used by
subsequent INIT/CLOCK commands as the default
setting.

15. SET CLOCK - For Rev C05 clock modules

a. SET CLOCK FREQUENCY IDec_num, NORMAL, OQUIET}
- This command selects the source of the CPU
clock frequency source, a 50 MHz crystal
(NORMAL), or a variable control oscillator
(VCO), with frequencies in the range of 40 to
64 MHz (Dec_mnum). The QUIET argument can be
used to silence the warning messages Lhal may
occur at some VCO settings.

b. SET CLOCK [FULL, ONE-FIFTH, DEFAULT} - This
command sets the clock rate to full or
one-fifth speed, and forces the default clock
settings to become the present values used by
the INIT/CLOCK command.

SET SOMM [/Switches] [ON OFF}

SOMM means Stop On MicroMark, and switches can be any
combination of the following: /ECS, /ICS, /MCS, or
/FIELD. If no switch is specified when turning SOMM
on, the default is /ECS. If no switch is specified
when turning SOMM off, all SOMM enables are turned
off.

This command controls the enabling and disabling of
micro-mark breakpoint detection in the CPU clock
module. When enabled for one or more control stores
the CPU clocks are stopped in the TO state when a
mark breakpoint is encountered. A microcode mark bit
has to have been previously set with the DEPOSIT/MARK
command. See HEX commands, Table 10-11.

When the micro breakpoint is detected, the current
UPC of the EBox, IBox, and MBox is displayed. 1If the
clock rate was FULL, the UPC data will be 2
microcycles past the breakpoint microinstruction. If
clock rate is One-fifth, the UPC data will match the
breakpoint micro address, and the micro instruction
will have already been executed. For this case, it
is necessary to SET SOMM OFF to proceed with a TMIC
or TSTATE.

All SOMM flags are initialized to the OFF state

during console program initialization and by the
INIT/CLOCK command.

10-10
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Example 10-4: SET SOMM/ECS ON

SET TERMINAL /Switches

The defaults shown are the ones set during console
software initialization.

Switch Initially Set to

/BAUD:nnnn As set in STARTF.COM
/RECEIVE:nnnn 1200

/TRANSMIT :nnnn 1200

/PASSWORD [password] No password delined

/ [NO]1SCOPE SCOPE

/ [NO]PARITY NOPARITY

/ [NO]DSRS NODSRS

/ODD Default if parity 1is enabled
/EVEN

The value of "nnnn" can be: 50, 75, 110, 134, 150,
300, 600, 1200, 1800, 2000, 2400, 3600, 4800, 7200,
9600, or 19200.

This command sets the terminal port characteristics
for the CTY and RTY interfaces. While in CIO mode
the most significant bit of characters received from
the CTY or RTY is stripped off, while in PIO mode,
full 8=bit character handling is supported.

The default for the RTY is 1200 BPS transmit/receive,
1 stop bit, no parity, no DSRS, SCOPE, and no
password.

The /BAUD switch applies to the CTY while all other
switches apply to the RTY.

The RTY can enter only the [NO]JSCOPE switch. All
other switches must be issued from the CTY. The CTY
[NO]SCOPE flag can only be done by modifying the
STARTF.COM command file and rebooting the console so
that RT executes the command file. By default, the
CTY is NOSCOPE.

This command displays the current state of the CPU
and system clock.

SHOW filename[.DAT] [{/ASCII, /BINARY }] This command
displays the selected file on the console terminal in
a binary format (default) or in a straight ASCII
format if the /ASCII switch is used. The /BINARY
switch can only be issued from the RTY with the
remote protocol running. It is meant as a means for
transferring binary files to a remote site.

Example 10-5: SHOW SNAP1.DAT/ASCII

This command displays the current state of the
console program control flags.
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SHOW PANEL SHOW PANEL [/TEST]

This command displays the current settings of the SCP
switches and indicator LEDs. The /TEST switch causes -
the command to loop while shifting a floating "1" |
through the LEDs and reading back each pattern to
verify the LED logic. Changes in either SCP switch

will be included in the updated display.

SHOW POWER This command displays the current status of the EMM,
power system, and of the CPU cabinet environment.

SHOW TERMINAL This command displays the state of the CTY and RTY
ports.

SHOW UCODE This command displays the state of all control stores
and RAMs as follows:

1. Thc current (last loaded) .BPN file name.

2. The default .BPN file name for that control
store.

3. The UCODE revision of the currently loaded
microcode.

4. The RAM status as follows:
a. Bit 15 - If it equals a "1", the contents of

the control store has been modified since the

last load.
{
b. Bit 14 - If it equals a "l1", the VERIFY ' t)
command has detected one or more .
discrepancies in the control store data.

c. Bit <13:00> - These bits indicate the parity
error count, the total number of detected
parity errors for the control store, whether
they were corrected or not. The MCF, CTX,
CYC, and ACC RAMs always show "0" in this
field.

SHOW VERSION This command shows the revision information for the
following items:

1. The console program major revision

2. The revision of the console PROM code

3. The revision of the EMM PROM code

4. The major revision of the system microcode

5. Various address of interest to developers and

debuggers
6. System ID register (Hex value and broken down by |
fields) { )
START CPU These two commands provide ON/OFF control of the CPU
STOP CPU clock. If the SYSTEM clock is off, then the START

CPU command will start it before starting the CPU
clock. The STOP CPU command stops the CPU clock but
does not affect the system clock.
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These two commands provide ON/OFF control of the
SYSTEM clock. If the CPU clock 1is on, then STOP
SYSTEM will stop it before stopping the system clock.
The START SYSTEM command starts the system clock
running at the frequency last set by the SET CLOCK
FREQUENCY command.

The UNHANG command will reset the CPU without
clearing latched error status or affecting the system
cache. The command performs the UNHANG by:

1. Stopping the CPU clocks

2. Asserting the console signal "CL09 HOLD STATE
RESET"

3. Bursting the CPU clock 1024 ticks
4. Deasserting "CL09 HOLD STATE RESET"
5. Loading the EBox uPC with 100D

6. Starting the CPU clock

VTERM {Symbol_name, Hex_ID}

Symbol_name is the V$ symbol assigned to the
visibility signal by the SDB CADIF (.CDF) files, and
Hex ID is a 16-bit SDB 1ID. SDB IDs are hardware
visibility addresses and are defined in the .CDF
files.

This command provides a fundamental aid for isolating
faults in VTERM and visibility logic. The command
accepts a V$ symbol or SDB hex ID and sets up the
visibility control logic to select the specified bit.
The visibility bit is left selected so that static
measurements can be made. Only a console RESTART,
REBOOT, or another VTERM command will reset the state
of the SDB control logic.

WAIT [Hex count]

This command will cause the console to stop
processing commands for "Hex count" number of 20
millisecond intervals. It is used in command files
to introduce delays.

X Hex_adr Hex_count

Hex_adr is the address of main memory where data is
to be transferred to/from.

Hex_count is a 32-bit integer count of the number of
bytes to be transferred. Bit 31 implies the
direction of the data transfer. If a "1", read
memory .
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Example 10-6: X command examples

1. X 100 FF writes FF bytes into main memory
starting at location 100

2. X 100 800000FF reads FF bytes from main memory at
location 100

This command is for automatic communication between
the console and other systems. It is used to load
(write) and wunlocad (read) the contents of main
memory. Refer to DEC STD 032.

e @ filename[.COM]

The @ (at) command causes command input to be taken
from the file indicated by "filename". The commands
may or may not be echoed on the CTY depending upon
the QUIET flag. Outputs generated from the commands
are always displayed.

Command files may be nested up to four 1levels deep,
but at that 1level, no command can be executed that
specifies access to a file on the disk (such as LOAD
filename).
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10.3 MACRO CONTEXT

MACRO contextL is the default context after a power-on or console
reboot. MACRO context provides console commands to initialize the
machine as a VAX processor. It also allows access to PIO mode
operation of the console, which allows VAX macrocode to be run
while the console acts as an interface for both console terminals
and the EMM.

10.3.1 MACRO Context Initialization

Whenever MACRO context is entered MACRO context initialization is
performed. If MHC or DIAGNOSTIC context is desired, MACRO context
initialization may be aborted by the “C or “P characters. If the
initialization is in response to a power-on, wait until
"Initializing CPU" has been printed on the CTY before aborting the
MACRO context initialization.

The RLO2 file "LOAD.COM" performs a complete initialization of the
CPU for use as a macrocode processor. Below is a brief description
of the MACRO context initialization.

1. RESET performs a master reset of the system.

2. INIT/POWER initializes or ensures that the power system is
fully operational.

3. INIT/SDB forces all SDB control channels to a known state
to allow microcode loading.

4., Using ULOAD.COM, INIT/MICRO loads all control stores with
the default system microcode.

5. INIT/SDB command is again executed to force all SDB control
channels to a NOP or RUN state.

6. INIT/PAMM will initialize the PAMM.

7. Unconditionally clear cache and perform an UNJAM on the IO
adapters found on the system.

8. If this is the first initialization after a power-on and
the battery backup unit was not active, or if this is a
context switch from DIAG or MHC contexts, then clear main
memory (CLEAR MEMORY).

9. Monitor the terminal control and restart control switches
to determine whether to do a warm start, cold start, or
enter the CIO null loop.

10.3.2 Console Support Microcode (CSM)

Many of the functions of MACRO context depend upon Console Support
Microcode (CSM), a microcode package which allows the console
program to communicate with the CPU. Part of CSM microcode is
contained in the normal EBox microcode. CSM is also divided into
microcode overlays which are loaded into EBox control store by the
console in response to typed commands. The console and CPU pass
data packets over the CBus interface.
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10.3.3 MACRO Context Command Set

Table 10-6 lists the MACRO context commands and a brief description
of each command.

Table 10-6 MACRO Context Commands

BOOT

CONTINUE

CLEAR MEMORY

DEPOSIT

BOOT [/switches] [device]
"Switches" can be a combination of:

/R5:Hex_num specify value to place in R5, default
is

/NOSTART specify that the boot command file not
start the operating system

"Device" is a one to three character device
mnemonic, such as DUO or CS1l. This is appended with
"BOO.COM" to locate the boot file, as DUOBOO.COM.
If "Device" 1is more than three characters, it is
taken as a filename with the default extension .COM.
This file is used to boot the operating system. If
"device" is not specified, DEFB0OO.COM is the
default.

If the CPU is running, but has been interrupted by a
“P, a CONTINUE will cause a transition from CIO mode
to PIO mode. If the CPU is not running then the
CONTINUE command performs an IBUFF FLUSH and forces
instruction execution to begin from the current PC. |

CLEAR [MEMORY) The first block of contiguous array
memory, as determined by the contents of the PAMM,
is cleared.

DEPOSIT [/space] [/next:Hex_num] [/data_type]
fhex_adr, reg name} Hex_data

"Space" can e any one of the following. The
default is /PHYSICAL.

/ESCRATCH access EBox scratch pad RAM space

/GENERATL access VAX processor GPR register space.
See Table 10-7

/INTERNAL access VAX processor IPR register space.
See Table 10-8

/PAMM access the PAMM RAMs

/PHYSICAL the default, access VAX physical memory
space

/U access T-11 RAM address space

/VIRTUAL access VAX virtual memory space if the

memory mapping 1is enabled, otherwise
access physical address space and ignore
address bits 30 and 31.

"Data_type can be any one of the following if the
/space access is for /PHYSICAL, /VIRTUAL, or /U.

/BYTE access a single byte of data

/LONG the default, access a longword (4 bytes) of
data

/WORD access a word (2 bytes) of data
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"Hex adr" is the numeric address of the register or
address being deposited. Any of the following
positional operators can be used to represent a
"hex_adr" relative to the last address accessed

The default address is set to 0 by the INIT command.
* Access last specified address

+ Access the address following the last specified
address

- Access the address preceding the last specified
address

e Use the contents of the last specified address
as the address to be accessed

"Reg_name" is a valid register name for GPRs (see
Table 10-7), IPRs (see Table 10-8), Internal
Registers (IR, see Table 10-9), or miscellaneous
registers (see Table 10-10).

"Hex_data" is the hexadecimal data to be deposited
into the specified address space.

NOTE

To deposit to Tll space, the address and
data must be preceded by a "%0" (percent
Octal) to define the address/data as octal
instead of hexadecimal, the default.

Table 10-7 Supported GPR Names

Name Access G Address Purpose

RO E/D 00 Processor Register 0

R1 E/D 01 Processor Register 1

R2 E/D 02 Processor Register 2

R3 E/D 03 Processor Register 3

R4 E/D 04 Processor Register 4

RS E/D 05 Processor Register 5

R6 E/D 06 Processor Register 6

R7 E/D 07 Processor Register 7

R8 E/D 08 Processor Register 8

R9 E/D 09 Processor Register 9
R10 E/D 0A Processor Register 10
R11 E/D 0B Processor Register 11
AP E/D [+]] Processor Argument Pointer
FP E/D 0D Processor Frame Pointer
SP E/D 0E Processor Stack Pointer
PC E/D OF Processor PC
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Table 10-8 Supported IPR Names
Name Access I Address Purpose
KSP E/D 00 Kernel Stack Pointer
ESP E/D 01 Exec Stack Pointer
SSp E/D 02 Supervisor Stack Pointer
usp E/D 03 User Stack Pointer
ISP E/D 04 Interrupt Stack Pointer
POBR E/D 08 PO Base Register
POLR E/D 09 PO Length Register
P1BR E/D 0A Pl Base Register
P1LR E/D 0B Pl Length Register
SBR E/D oc System Base Register
SLR E/D 0D System Limit Register
PCBB E/D 10 Process Control Block Base
SCBB E/D 11 System Control Block Base
IPL E/D 12 Interrupt Priority Level
ASTLVL E/D 13 AST Level
SIRR D 14 Software Interrupt Request Register
SISR E/D 15 Software Interrupt Summary Register
ICCs E/D 18 Interval Clock Control
NICR D 19 Next Interval Count Register
ICR E 1A Interval Count Register
TODR E/D 1B Time of Day Register
RXCS E/D 20 Receive Transfer Control status
RXDB E 21 Receive Transfer Data Buffer
TXCS E/D 22 Transmit Transfer Control Status
TXDB D 23 Transmit transfer Data Butfer
ACCS E/D 28 Accelerator Status Register
MAPEN E/D 38 Memory Management enable
TBIA D 39 Translation Buffer Invalid All
TBIS D 3A Translation Buffer Invalid Single
PME E/D 3D Pertormance Monitor Enable
PMR E/D 3D Performance Monitor Register (same
as PME)
SID B 3E System ID
PAMACC E/D 40 Physical Array Map access
PAMLOC E/D 41 Physical Array Map Location
CSWP E/D 42 Cache Sweep
MDECC E/D 43 MBox Data ECC
MENA E/D 44 MBox Error Enable
MDCTL E/D 45 MBox Data Control
MCCTL E/D 46 MBOX MCC Ctrl
MERG E/D 47 MBox Error generation
CRBT D 48 Console Reboot
DFI D 49 Diagnostic Fault Insertion Register
EHSR E/D 4A Error Handling Status Register
STXCS E/D 4C Storage Transfer Exchange Control
Status
STXDB E/D 4D Storage Transfer Exchange Data

Buffer
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Table 10-9 Supported IR Names

Name Access Purpose
CPC E IBox Current PC Register
CSHCTL E/D MBox Cache Control Register
CSES E Control Store Error Status Register
CSLINT E/D Console Interrupt status Register (EBox)
EBCS E/D EBox Control Status Register
EDMC D EBox Diagnostic Maintenance Control Register
EDPSR E EBox Data path status Register
EMD E IBox EMD Register
ESASAV E IBox ESASAV Register
IBESR E IBox error status Register (from EBox)
ISASAV E IBox ISASAV Register
IVASAV E IBox IVASAV Register
MEDR E MBox Error Data Register
MEAR E MBox Error address Register
MSTAT1 E MBox status 1 Register
MSTAT2 E MBox Status 2 Register
VIBASAV E IBox VIBASAV Register
VPCBITS E Valid PC Bits
Table 10-10 Supported Miscellaneous Register Names
Name Access Purpose
IBGPR E IBox GPR
PSL E/D Program Status Longword
SPADR E/D Scratch Pad Address
STATE E/D STATE register
EVMQSAV E VMQ save
EXAMINE EXAMINE [/space] [/next:Hex_ num] [/data_typel

{ [hex_adr, reg_namel}

"SPACE" can be any one of the following. The
default is /PHYSICAL.

/ESCRATCH access EBox scratch pad RAM space.

/GENERAL access VAX processor GPR register space.
See Table 10-7.

/INTERNAL access VAX processor IPR register space.
See Table 10-8.

/PAMM access the PAMM RAMs.

/PHYSICAL the default, access VAX physical memory
space.

/U access Tll RAM address space.

/VIRTUAL access VAX virtual memory space if the

memory mapping is enabled, otherwise
access physical address space and ignore
address bits 30 and 31.

/Data_type can be any ONE of the following if the
/space access is for /PHYSICAL, /VIRTUAL, or /U.

/BYTE access a single byte of data.
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FIND

HALT

INITIALIZE

/LONG the default, access a longword (4 bytes)
of data.
/WORD access a word (2 bytes) of data.

"Hex_adr" is the numeric address of the register or
address being examined. Any of the following
positional operators can be wused to represent a
"hex_adr" relative to the last address accessed.
The default address is set to 0 by the INIT command.

* " Access last specified address

+ Access the address following the last specified
address

- Access the address preceding the last specified
address

c] Use the contents of the last specified address
as the address to be accessed

"Reg_name" is a valid register name for GPRs (See
Table 10-7), IPRs (See Table 10-8), Internal
Registers (IR, See Table 10-9), or miscellaneous
registers (See Table 10-10).

"Hex_data" is the hexadecimal data to be deposited
into the specified address space.

NOTE

To examine T1ll space, the address and data
must be preceded by a "%0" (percent Octal)
to define the address/data as octal instead
of hexadecimal, the default.

FIND [/RPB, /MEMORY]}

The default is FIND/RPB, and this command searches
main memory, starting at location 0, for a page
aligned 64K block of good physical memory, or a
Restart Parameter Block (RPB). If the item is found
its address plus 200 (hex) is loaded 1into the &P
register.

Halt is used to halt the CPU by forcing it to the
CSM wait loop.

The Macro PC is displayed and the CSM status code
should be 11 (hex). If the CPU is already halted, a
message to this effect will be printed, followed by
the last recorded Macro PC and CSM status.

INITIALIZE [/switch]
"/Switch" may be none, or any one of the following:

/CPU, /ESCRATCH, /MICRO, or /PAMM. This command is
used to initialize various facets of the CPU.
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Without any switch, this command meets the
requirements of DEC STD 032. The steps
performed include:

® ACCS register (enabled if FBox flag is on)
® RX, TX, and STX registers are initialized
® ASTLVL is set to 4

® SISR, ICCS, MAPEN, and PME are set to 0

e MCCTL is set to 0 to enable MBox overlaps
if the CPU clock is running full speed

® Turns off the VAX STATE lamp
e The IBUFF and system cache are not affected

If the EBox has been loaded with system
microcode, this command performs a full CSM
initialization. It combines the CSM
initialization with the steps for the INIT/ESC
and INIT commands. The command does the
following:

e Stop CPU clocks

® Master reset

® Loads and runs CSM040 and CSM041 overlays
® Sets EXTI flags ON

® Performs INIT/ESCRATCH

e Performs INIT

This command uses CSM to load the EBox scratch
pad registers with the values needed to start
the CPU. Data is taken from ECODE.BPN, unless
the filename is specified as INIT/ESC
"filename.BPN". This file will initialize GPRs
RO - SP.

This command will check KA86n.REV (n = 0 for
8600 and 5 for 8650) the microcode revision
information. It will then execute ULOAD.COM to
load the system microcode according to the
loaded microcode revision.

This command determines the amount of physical
memory and the number of IO adapters on the
system and configures the PAMM accordingly.
After an ABus INIT the IO adapter configuration
registers are loaded with the number of
megabytes of physical memory present, and SBI
CYCLES IN and SBI CYCLES OUT are set in the
SBIA CONTROL STATUS register.
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LOAD

START

START/STEP

NEXT

UNJAM

VERIFY

LOAD [/start:hex_adr] filename[.exe]

This command is used to load main memory with binary
data taken from the specified file. If the /start
switch is used then the data is loaded starting at
the specified "hex_adr", otherwise, the data is
loaded starting at location zero.

START [hex_address]

This command is the same as a "CONTINUE" except that
if a "hex_address" is specified, it is used as the
current PC at which to start the VAX processor. If
the CPU is already running, then this command simply
re~enters PIO mode without affecting the running
CPU, even if "hex_address" is included.

START/STEP [hex address]

This command prepares the CPU for micro-stepping
macro instructions. It loads a CSM overlay, sets
the PC if specified, and starts the CSM idle loop.
The HEX commands may then be enabled to MIC or TMIC
through the macro instructions.

When stepping is completed, the UNHANG command may
be wused to reset the EBox to the start of the CsSM
idle 1loop without affecting the state of the
machine.

NEXT [Hex_count]

This command single steps the VAX processor the
specified number of macro instructions, or the
default of one if no count is given. At the
completion of the full step count, the PC of the
next macro instruction is displayed and the command
enters space-bar-step-mode, indicated by the >>>
prompt at the end of the 1line instead of the
beginning of the line.

UNJAM [IOAO, IOAl, IOA2, IOA3]
An UNJAM sequence is generated by the SBIA selected.
SBIO or SBI1 may be used instead of IOAO or IOAl.

VERIFY [/switch]

Switch is any of the following values: /ACCESS,
/CONTEXT, /CYCLE, /ECS, /FBACS, /FBMCS, /FDRAM,
/I1CS, /IDRAM, /MCF, /MCS, or /PAMM.

The contents of the selected CS/RAM is verified by
comparing the data read from the CS/RAM with the
contents of the .BPN file used to load it. If no
switch 1is used, all the control stores and RAMs are
verified.

This command will display the total number oi
discrepancies if the HEX debuyggyer command sel is no

enabled. If HEX 1is enabled, each failure is
reported with good/bad data.
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10.4 THE HEX DEBUGGER

This section discusses the hardware debug and trace facility, or
HEX, which can be enabled from either MACRO or DIAGNOSTIC contexts.
The HEX commands allow the operator to modify and/or interrogate
the state of the CPU.

The HEX command set is enabled by the "DEBUG" console command, and
is indicated by the addition of one angle bracket (>) to the end of

the current prompt. The MACRO prompt will become >>>> and the DIAG
prompt will become DC>>.

10.4.1 The HEX Command Set

Table 10-11 contains a 1list of the HEX commands and a brief
description of each.

Table 10-11 The HEX Command Set

CLEAR BREAK CLEAR {ABREAK, OBREAK} {Symbol, Reg, Hex_ID, All}

"Symbol is a VS$XXXX visibility symbol name, "Reg"
is a wvisibility register name, "Hex_ID" is a
16-bit hexadecimal ID number (see EXAMINE/SDB) and
"Al1l" will remove all breakpoints from the
specified table.

This command removes the specified breakpoint from

the appropriate table. If "All" is specified, all
of the breakpoints in that table are cleared.

Example 10-7: CLEAR BREAK

1. >>>>CLEAR ABREAK V$A123

2.  >>>>CLEAR OBREAK ALL

CLEAR COUNT This command clears the step counter. This
counter keeps track of the number of machine stcps
(micro or state) since the last time the counter
was cleared. This counter will also be cleared if
you enter TSTATE from TMIC or vice versa.

DEPOSIT (CS) DEPOSIT [/NEXT:Hex_num] [/Switch] Hex_adr Hex_data
"/Switch" can be any of the following: /ACCESS,
/CONTEXT, /CYCLE, /ECS, /FBACS, /FBMCS, /FDRAM,
/I1Cs, /IDRAM, /MCF, or /MCS
"Hex_adr" can be a hexadecimal number or one of
the following specifiers that determines the
address relative to the last specified address.

* Access last specified address

+ Access address followed by the last specified
address

- Access address preceding the last specified
address
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DEPOSIT/CHANNEL

"Hex_data" is any hexadecimal number within the
range limits of the specified control store or RAM

This command allows the operator to modify the
contents of control store or RAM locations in the

VAX 86XX CPU. The /NEXT switch can be wused in|

combination with any other switch to perform
successive deposits of the same data into
consecutive locations.

NOTE
The MCS, ACCESS, and CYCLE RAMs can be
deposited only if the system is out of the

reset state. This will be true if the
command "MICROSTEP 3" is executed.

Example 10-8: DEPOSIT
1. >>>>DEPOSIT/ACCESS 0 0 ;Deposit 0 into ACCESS
RAM location 0

2. >>>>DEPOSIT/ECS/NEXT:10 0 O ;Deposit 0 in the
first 16 EBCS locations

3. >>>>DEPOSIT/CYCLE * OFA ;Deposit OFA into the
presently addressed CPR location
DEPOSIT/CHANNEL Hex_channel Hex_data

"Hex_channel” is one of the SDB channel numbers
according to Table 10-12.

Table 10-12 SDB Control Channels

00 - FBA 09 - EBE
02 - FBM 0A - MCC
03 - IBD 0D - EBC
05 - ICA OE - CSB
08 - EDP 10 - vBA

"Hex_data" is a 16-bit hexadecimal value to be
deposited into the selected control channel.

This command deposits the specified data into the
selected SDB control channel. Control channels
vary in length, so if the data exceeds the length
of the channel, the high order bits will be
shifted out of the control channel and into the
bit bucket. Table 10-13 lists the contreol channel
bit positions.

Table 10-13 Control Channel Bit Positions

Channel Rit Signal Name

00 (FBA) 00 MSQ4 SBDADR
01 MSQ4 SBDADR
02 MSQ4 SBDADR
03 MSQ4 SBDADR
04 MSQ4 SBDADR

B WO
|l ol ol o
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05 MSQ4 SBDADR 5 L
06 MSQ4 SBDADR 6 L
Q7 MSQ4 SBDADR 7 L
08 MSQ4 SBDADR 8 L
09 MSQ4 SDBCTL 0 L
10 MSQ4 SDBCTL 1 L
11 MSQ4 SDBCTL 2 L
01 (FBM) 00 FM02 SDB FDR A4 H
01 FM02 SDB FDR A5 H
02 FM02 SDB FDR A6 H
03 FM02 SDB FDR A7 H
04 FM02 SDB FDR A8 H
05 FM02 SDB FDR A9 H
03 (IBD) 00 IBDH SDB DAOO H
01 TRDH SDB DAOl H
02 IBDH SDB DAO2 H
03 IBDH SDB DAO3 H
04 IBDH SDB DA04 H
05 TBDH SDB DAOQOS5 H
06 IBDH SDB DAO6 H
07 IBDH SDB DAO7 H
08 IBDH SDB DAO8 H
09 IBDH SDB DAO9 H
10 IBDH SDB DA1l0 H
11 IBDH SDB DAll H
12 IBDH SDB DAl2 H
13 IBDH SDB DAl3 H
14 IBDH SDB DAl4 H
15 IBDH SDB DA1lS5 H
05 (ICA) 00 ICAl ICS CNTRL CHNL 0
01 ICAl ICS CNTRL CHNL 1
02 ICAl ICS CNTRL CHNL 2

03 ICAl ICS CNTRL CHNL 3

08 (EDP) 00 EDPI DISA BYTE 32 PAR H
01 EDPI DISA BYTE 10 PAR H
02 EDPI FLIP WREG PAR H
03 EDPI DISA SCE AR BUS H
04 EDPI DISA ALU AR BUS H

05 -EDPI FLIP GPRA H
06 ~-EDPI FLIP GPRB H
07 EDPI SPARE 0 H

09 (EBE) 00 EBEH SDB CTL D00 H
01 EBEH SDB CTL DOl H
02 EBEH SDB CTL D02 H
03 EBEH SDB CTL D03 H
04 EBEH SDB CTL D04 H

05 EBEH SDB CTL D05 H
06 EBEH SDB CTL D06 H
07 EBEH SDB CTL D07 H
08 EBEH SDB CTL D08 H
09 EBEH SDB CTL D09 H
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DEPOSIT/CSPE

O0A (MCC) 00
01
02
03
04

05
06
07
08
09

10
11

0D (EBC) 00

01
02
03
04

05
06
07
08
09

10
11
12
13
14
15

0E (CsB) 00

10 (vBA) 00

DEPOSIT/CSPE {/Switch}

"Switch" can

MCCA LOAD ENA H
MCCA WRITE MICRO A L
Unused
MCCA SHIFT ENA H
MCCA WRITE MICRO B L

Unused
MCCB DIAG INTR H

MCCB WRITE VIOL L
Unused
MCCB DIAG RAM WRITE H

MCCB CPR WRITE L
Unused

EBC1
EBC1
EBC1
EBC1
EBC1

EBC1
EBC1
EBC1
EBC1
EBC1

EBC1
EBCl1
EBC1
EBC1
EBC1

EBC1

CSBR
CSBR
CSBR

VB06
VB06
VB06
VB06
VB06

VB06
VB06
VB06
VBO6
VB06

VB06
VBO6

be any of
/FBACS, /¥BMCS, /I1CS, /MCS, /IDRAM, or FDRAM
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SDB
SDB
SDB
SDB
SDB

SDB
SDB
SDB
SDB
SDB

SDB
SDB
SDB
SDB
SDB

SDB

CTL
CTL
CTL
CTL
CTL

CTL
CTL
CTL
CTL
CTL

CTL
CTL
CTL
CTL
CTL

CTL

D00
D01
D02
D03
D04

DOS
D06
D07
D08
D09

D10
D11
D12
D13
D14

D15

IDnEmIm I mmEmm

jerfiiesiieriie s itas]

H

CNSL OPl1 FLAG H
CNSL OP2 FLAG H

LOAD DIAG CNTR
-CSBR FLIP USTK PAR

CLK
CLK
CLK
CLK
CLK

CLK
CLK
CLK
CLK
CLK

CLK
CLK

CNTRL
CNTRL
CNTRL
CNTRL
CNTRL

CNTRL
CNTRL
CNTRL

CNTRL 8
CNTRL 9

CNTRL 1
REG LD ENA H

the

DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA

BWN=O jesfies]
mommImm

~Nonm
mmm

H
H

0H

[/Nofile] Hex_adr

following:
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"Hex_adr" is a hexadecimal address within the
selected control stores address range.

This command allows the operator to re-deposit to
a control store location with bad parity. The
data is taken from the .BPN file used to load the
control store, and modified to contain bad parity
(parity bit(s) are flipped). If the /Nofile
switch is specified, the .BPN file is not used,
but the actual data in the RAM is used.

Correct parity can be restored by either reloading
the entire control store (LOAD/ECS for instance),
or by using the DEPOSIT command with the original
control store data. For the EBox, IBox, and MBox,
the DEPOSIT/MARK command can be used to restore
the data and correct parity.

Example 10-9: DEPOSIT CSPE

1. >>>>DEPOSIT/CSPE/ECS 100D

2.  >>>>DEPOSIT/CSPE/MCS 07

DEPOSIT/MARK {/Switch} [/Nofile] Hex_adr [On, Off}
"Switch" can be either /ECS, /ICS, or /MCS

"Hexadr" is a hexadecimal address within the
bounds of the selected control store.

This command allows the operator to set or clear
the mark bit in the selected control store
location. On/Off determines whether the mark bit
is set or cleared. The data deposited to the
control store location is taken from the .BPN tile
used to load the control store unless the /Nofile
switch is used. Correct parity is maintained.

If the SOMM flag (Stop On Micro Mark) is set for
the selected control store, the CPU clock will be
stopped when a set mark bit is encountered.

When running at full system clock speed, the SOMM
flag need not be cleared because the CPU clock is
actually stopped beyond the selected
micro-instruction. But, if the system clock is at
1/5 speed, the CPU clock will be stopped right at
the selected micro-instruction. Attempts to TMIC
or TSTATE will not succeed because the
micro-instruction beinyg executed has the mark bit
set. Clearing the SOMM flag will allow the
micro-instructions to be stepped.

Example 10-10: DEPOSIT MARK

1. >>>>DEPOSIT/MARK/ECS 100D ON

2.  >>>>DEPOSIT/MARK/ECS 100D OFF
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EXAMINE (CS)

EXAMINE/CHANNEL

EXAMINE [/Next:Hex_num] {/switch} hex_adr

"Switch" can be any of the following: /ACCESS,
/CONTEXT, /CYCLE, /ECS, /FBACS, /FBMCS, /FDRAM,
/ICs, /IDRAM, /MCF, and /MCS.

"Hex_adr" can be a hexadecimal number or relative
to the last specified address as follows:

* Access last specified address.

+ Access address following last specified
address. If "Hex_adr" is not specified, + is
assumed.

- Access address preceding last specified
address.

This command allows the operator to examine the
contents of the selected control store at the
specified address, or an address relative to the
last specified address. The MCS, ACCESS, and
CYCLE RAMs can only be examined if the system is
out of the reset state. The command "MICROSTEP 3"
can be used to ensure that this is true.

NOTE

The EXAM/MCS command performs a special
function when the address is out of range
of the MBox control store addresses
(greater than FF). The command will read
the state of the MCC shift path and
convert it to .ULD format (UCODE.ULD) and
display the result. This allows the
operator to inspect the data in the MCC
"shift path that has caused an MBox parity
error.

Example 10-11: EXAMINE CONTROL STORE

1. D>>>>EXAMINE/ECS/NEXT:10 0 ;Examine 10 (hex)
ECS locations, starting at location 0

2. >>>>EXAMINE/ECS + ;Examine ECS following last
ECS access

EXAMINE/CHANNEL Hex_channel

"Hex_channel” is the SDB channel number. See
Table 10-14 for the SDB channel numbers.
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Table 10-14 SDB Channel Numbers

EXAMINE/SDB

00 - FBA 01 - FBM 02 - MCD
03 = IBD 04 - IDP 05 - ICA
06 - ICB 07 - CLK 08 - EDP
09 - EBE 0A - MCC 0B - MAP
0C - EBD 0D - EBC OE - CSB
OF - CSA 10 - IOAO 11 - I0Al
12 - 10A2 13 - IOA3 14 - MTM
15 - RESERVED 16 - RESERVED 17 - RESERVED
NOTE

The MTM visibility channel would have a
"K" in the V$ symbol, as V$K123, whereas
channels 00 through OF would have 0 - F.

This command will display all visibility bits in
the specified SDB channel. The data is displayed
as a string of hexadecimal characters followed by
a three character checksum. The number of
characters displayed is:

FBA/FBM 72 characters. The FBox shift
channels are 12 bits in 1length.
There are 24 shifts which provides
288 bits.

IDP/IBD/ICB 64 characters. The IBox shift paths
are 8 bits in length, and there are
32 shifts which provides 256 bits.

ALL OTHERS 48 characters. The rest of the
shift paths are also 8 bits. With
24 shifts each, this provides 192
bits.

Example 10-12: EXAMINE/CHANNEL

1. >>>>EXAMINE/CHAN 0

2. >>>>EXAMINE/CHAN 14

EXAMINE/SDB {Symbol name, Register_name, Hex_ID,
"Signal_name"}

"Symbol_name" is the V$ symbol assigned to the
particular visibility signal by the SDB CAD (.CDF)
files.

"Register name" is the name of a default
visibility register or a visibility register
defined within HEX by the TRACE DEFINE command. A
visibility register is a group of VTERM bits
joined together in a logical arrangement. Table
10-15 contains the names of the default visibility
registers. See also the TRACE DEFINE command. A
list of the default visibility registers wouldn't
be complete without the contents of each of the
registers. See Table 10-16. Table 10-16 will be
located at the end of this section due to its
length.
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EXIT

MICROSTEP

Table 10-15 Names of Default Visibility

Registers

ABUS ARADR ARBUS ARYBUS
DBUS EBFLSH EDPPE EFORK
EMCF ESTALL LUPC EVABUS
FABUS FAUPC FMUPC IBDBUF
IBUF IBXERR IDIAG INCR
IOPSEL IUPC IVABUS MDBUST
MDBUSM MEMREQ MUPC NATRAM
OPAR OPBUS OPCODE OPMCF
OPPORT PAACK PAMD PAMM
PARITY PSL REGBUS STALL
UPCSAV WBUS

"Hex_ID" is a 16-bit SDB or register ID. SDB_ID's
are hardware visibility-bit addresses and are
defined in the +CDF files. REG_IDs are
software-defined numerical tags for visibility
registers.

"Signal_name" is the full visibility signal name,
including the High/Low specified.

NOTE

The signal name must be enclosed in quotes
("signal name"). Also, the .CDF files do
not contain any LOW signal names i.e., the
signal "THIS SIGNAL L" would be listed as
"-THIS SIGNAL H".

This command displays the name and state of a
single visibility signal, or the name and state of
a visibility register.

Example 10-13: EXAMINE/SDB

1. >>>>EXAMINE/SDB V$A123 ;Use symbol name
2. >>>>EXAMINE/SDB WBUS ;Use register name
3. >>>>EXAMINE/SDB 1 ;Use SDBR TD

4. >>>>EXAMINE/SDB 800B ;Use register ID

This command disables the HEX command set.
MICROSTEP [Hex_number]

"Hex_number" is a hexadecimal step count in the
range of 1 to 100. The default is 1.

The MICROSTEP command causes "Hex_number"  of
microinstructions to be executed at full system
clock speed. Before stepping begins, the CPU
clock 1is forced to T3 state. CPU clocks must be
stopped for this command to function.

The execution of a MICROSTEP command invokes
space-bar-step-mode (SBSM), which is indicated by
the SBSM>> or SBSMDC>> prompts. In
space-bar-step-mode, the next step can be executed
by depressing the space-bar.
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SBSM remains in effect until any Kkey other than
the space-bar is depressed.

After stepping has finished, all UPC's are
displayed.

The REPORT command will display all default trace
visibility register data. REPORT is invoked on
completion of any TMICRO or TSTATE.

The trace reported assumes that all visibility
registers are 48 bits in length. If a register
greater than 48 bits in length is added to the
trace 1list, the display will be truncated to 48
bits. A "T" will precede the register 1in the
trace list to indicate the truncation.

Any register or signal value whose value |is
different from that observed on the previous
report will be prefixed with an asterisk (*) to
denote the change.

SET {ABREAK, OBREAK} {Symbol, Reg, Hex_ID} [Span,
Value:vall

"Symbol" is a VS$XXXX visibility symbol name
assigned from the .CDF file.

"Reg" is the name of a visibility register defined
within HEX or by the TRACE DEFINE command.

"Hex ID" is a 1l6-bit SDB or register ID. SDB_IDs
are ~hardware visibility-bit addresses and are
defined in the .CDF files. REG_IDs are software
defined for visibility registers.

"Span" and "vValue:val" are optional breakpoint
parameters.

Up to 4 breakpoints can be set in each table
(OBREAK, ABREAK). If the signal or register
specified is already in the table, the wuser will
be asked if he wants to alter the parameters of
that table entry. If so, new parameters are
accepted.

The TMICRO or TSTATE commands will stop and report
the current machine state only when a break
condition is met, when all of the "AND" conditions
are true, or any of the "OR" conditions are true.

The "SPAN" option causes a break condition when
that signal or register is in a state other than
what it was when the trace was started.

The "Value:val" option causes a break condition
when that signal or register equals the value
specified (1 or 0).

If neither option 1is selected, "Change" is

implied, and a break will occur every time the
selected signal or register changes.
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SET HISTORY

SET MARGIN

SHOW BREAK

SHOW DEFINE

Example 10-14: SET BREAK

1. >>>>SET ABREAK V$123 ;Break when V$123
changes

2. >>>>SET ABREAK V$456 VAL:1 ;Break when V$456
equals a 1

3. >>>>SET OBREAK WBUS SPAN ;Break if WBus is
different than it is now

For use by engineering during the development of
microcode.

SET MARGIN {High, Low, Normal} [{A, B, C, DE, FH,
All}]

This command allows the operator to adjust the
output level of the power supplies for purposes of
detecting marginal faults. Margins can be set +5%
(High) or -5% (Low). The outputs of the D and E
regulators and the F and H regulators are tied
together so these regulators must be margined
together (DE, FH).

The regulator outputs to bc margined are specified
by the second argument (A, B, C, DE, FH). If no
regulator is specified, the default is "ALL".

This command shows the contents of the ABREAK or
OBREAK tables. The signal or register ID, namc,
and optional break conditions are shown for each
table entry.

SHOW DEFINE [Reg_name, Hex_ ID]

"Reg_name" is the name of a visibility register
defined within HEX or by the TRACE DEFINE command.
See Table 10-15 for a list of the default
visibility registers.

"Hex_ID" is a 16-bit SDB or Register ID. SDB_IDs
are hardware visibility-bit addresses and ~are
defined in the .CDF files.

REG_IDs are software defined numerical tags for
visibility registers.

This command displays a 1list of all visibility
symbol names (VSNNNN) used to construct the
visibility register. The display is oriented in
descending order (high order to low order, left to
right) with 12 (decimal) terms per line. The last
four characters of each VSNNNN (NNNN) symbol is
shown.
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Example 10-15: SHOW DEFINE

1. >>>>SHOW DEFINE REGNAM

NNNN REGNAM 13. VS$NNNN, Name, and number
of VTERMs that make up
this register

1001 2002 3003 4004

5005 6006 7007 8008 The symbols for the 13

9009 1010 1111 1212 VTERMs in this

1313 register (V$NNNN)

SHOW HISTORY [/Output:filename[.DAT]] [Hex_num]
[Hex_num]

The behavior of this command is unpredictable if
the optional history module is not in place in the
system. It is designed to be used by engineers
during the development of microcode.

SHOW  NAME {Symbol_name, Reg_name, Hex_ID,
"Signal_name"}

"Symbol name" is the name of a visibility register
defined within HEX or by the TRACE DEFINE command.
See Table 10-16 on Page 38 for a list of default
visibility registers with bit definitions.

"Hex_ID" is a 16-bit SDB or Register ID. SDB 1IDs
are hardware visibility-bit addresses and are
defined in the .CDF files. Reg IDs are software
defined numerical tags for visibility registers.

"Signal_name" is the full visibility signal name,
including the "HIGH" or "LOW" specified. The
signal name must be enclosed in quotes ("signal
name L").

This command looks up the symbol name, register
name, D, or signal name and prints the
corresponding V$ symbol, signal/register name and
ID. If displaying a register, the size (number of
VTERMs) is also displayed.

Example 10-16: SHOW NAME
1. >>>>SHOW NAME V$5163 Symbol name
5145 V$5163 IBD DRAM LAST H

2. >>>>SHOW NAME STALL Register name
802C STALL 29.

3. >>>>SHOW NAME 8000 Register ID
8000 LUPC 13.

4. >>>>SHOW NAME "IBD DRAM LAST H" Signal name
5145 V$5163 IBD DRAM LAST H
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SHOW REGISTER

SHOW TRACE

STATESTEP

TMICRO,

TSTATE

This command displays a 1list of all visibility
registers currently defined, whether within HEX or
by the TRACE DEFINE command. The display includes
each register’s ID_number, name, and size.

NOTE

A validity check is done on each register
before it is displayed. If a bad entry in
a register is found, the name "-badreg-"
is assigned to the register. Because of
the bad register definition, there 1is no
way for the code to display the true name
of the register.

This command displays a list of all registers and
signals currently selected for tracing. The trace
list may be changed by the user using the TRACE
ADD command. The current breakpoint options are
also included.

STATESTEP [Hex_num]

"Hex_num" is a hexadecimal step count in the range
of 1 to 400 (hex). The default is 1 step.

The STATESTEP command causes "Hex_num" clock ticks
to be executed.

A STATESTEP count of 4 is equivalent to one
MICROSTEP. The micro-pc's of the boxes are not
shown for STATESTEP. Statesteps are executed at
full machine speed.

The execution of the STATESTEP command invokes
space-bar-step-mode (SBSM) as indicated by the
SBSM>> or SBSMDC>> prompts. In SBSM, the user can
cause additional steps Lo be executed by
depressing the space-bar (one STATESTEP per space
character). SBSM remains in effect wuntil a
character other than the space-bar is depressed.

TMICRO [Hex_num], TSTATE [Hex_num]

"Hex num" is a hexadecimal step count. If not
specified, the default is 1.

These commands initialize the trace facility and
execute CPU clock steps (1 clock cycle for TMICRO
(TMIC), 1 clock phase for TSTATE) while watching
for a trace breakpoint condition, or until the
step count expires. The state of the machine is
then captured and reported in accordance with the
current trace settings (see SHOW TRACE).

If any trace breakpoints are set, trace stepping
stops, and the trace report generated, as soon a
a brake condition is met. If no step count iT
given, and trace breakpoint conditions are
defined, then stepping continues indefinitely
until either a breakpoint or “C input character is
detected.
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When a breakpoint is detected, or the step count
expires, HEX enters SBSM.

NOTE

If QUIET is ON, no trace information is
displayed until the final trace step has
completed; if QUIET is OFF, then trace
information is displayed for each step.

TMIC 1is equivalent to MICROSTEP followed by
REPORT. TSTATE is equivalent to STATESTEP
followed by report.

TRACE ADD item

Item is any combination of "Regname" (add
registers to the trace 1list) or VSNNNN (add
signals to the trace list).

This command is used to customize the register and
signal trace lists (see SHOW TRACE). The list of
items to add is included in the command 1line and
may specify as many items as will fit on the
remainder of that line. The V$ prefix is
required. Use a SHOW REGISTER command to display
available registers.

Example 10-17: TRACE ADD
1. >>>>TRACE ADD LUPC USRREG PARITY V$1001 v$2345

TRACE DEFINE Reg_name

"Reg name" is a unique name to be assigned to the
new "user-defined" register. Name strings must be
6 characters or 1less 1in length, and will be
truncated to 6 characters if names of more than 6
characters are entered.

This command 1is used to define visibility
registers in addition to those already defined
(See Table 10-15). The command will check to see
if the new name is not already defined and if not,
will prompt the user to enter a list of V$ symbol
names. Only the last four characters of the six
character VSNNNN (NNNN) need be entered. Enter
the signals beginning with the most significant.
Signals must be separated with a space or a comma,
but not both.

Signal names may be continued on the next line
with a CR (Carriage Return) at the end of the
line. Terminate the definition with an additional

carriage return. HEX will display the
verification. Note in the example NNNN, the
register number, NEWREG, the register name

(truncated to 6 characters), and n, the number of
signals in the register. A register defined with
TRACE DEFINE is added to the default trace list
(SHOW TRACE).
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Example 10-18: TRACE DEFINE

1. >>>>TRACE DEFINE newregister
Enter V$ terms separated with <SP> or <,>
1001 2002 3003 4004 5005 6006 7007 8008<CR>
9009 1010 1111 1212 1313 1414 1515 1616<CR)>
<CR>
NNNN NEWREG n.

TRACE DELETE TRACE DELETE Reg_name

This command will delete a user defined visibility
register established by TRACE DEFINE. The command
will ask for confirmation before taking any
action. If the delete request is confirmed, the
named register is removed from the register list
and removed from the register trace list (TRACE
REMOVE). Registers in the default register 1list
may not be deleted.

Example 10-19: TRACE DELETE
1. >>>>TRACE DELETE newreg

Delete register NEWREG -- confirm (Y/N) vy
;iConfirm response

TRACE REMOVE TRACE REMOVE Item
"Item" can be any of the following: )
R* Remove all registers from the list
S* Remove all signals from the list

Reg_name Remove named registers from the list
VSNNNN Remove named signal from the list

This command is used to customize the register and
signal trace list by allowing unwanted information
to be removed. The list of items to remove is
included in the command line and may specify as
many items (separated by a space) as will fit on
the remainder of the line. The V$ is required for
signal names. A default register will just be
removed from the Lrace 1list, it will not be
removed from the register list.

Example 10-20: TRACE REMOVE
1. >>>>TRACE REMOVE V$1234 V$4567 NEWREG

list (including all default visibilily reyisters

TRACE RESTORE This command is used to restore the default trace )
and signals) and zero all counters and variables.
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10.4.2 Default Visibility Registers

The HEX debugger command set provides access Lo a number of
pre-defined visibility registers useful for tracing the machine
state. Most of these registers are part of the default TRACE list
used by the TMICRO, TSTATE, and REPORT commands. The TRACE ADD
command can be used to add a register to the TRACE list. The TRACE
DEFINE command can be used to define a new visibility register.
Table 10-15 lists the visibility registers present in the console
program.

Just the name of the register is not enough when trying to decipher
a TMIC, or any trace; a bit breakdown of the registers is
necessary. Table 10-16 is a complete list of visibility registers
and the signal names that make them up. Note that bits are listed
in order of the MOST-SIGNIFICANT BIT FIRST. The special filler
symbol 'XXXX' is used to O-pad a visibility register in places
where signals are no longer defined or where nibble alignment is
desired. Visibility register definition can be found in the source
listing for the HEXBOX module (HEXBOXT11.LST).

Table 10-16 Default Visibility Registers

ABUS

V$ symbol Bit Nibble Signal name

V$A223 43 11 SB ABUS IOA REQUEST 3 H
V§A225 42 SB ABUS IOA REQUEST 2 H
V$A215 41 SB ABUS IOA REQUEST 1 H
V$A217 40 SB ABUS IOA REQUEST 0 H
V$A130 39 10 ABUS CPU BUF DONE H
V$A226 38 ABUS CPU BUF ERROR H
V$A220 37 ABUS LEN STAT 1 H
V$§A222 36 ABUS LEN STAT 0 H
V$A211 35 9 ABUS CMD MASK 3 H
V$A214 34 ABUS CMD MASK 2 H
VS$A219 33 ABUS CMD MASK 1 H
V$A210 32 ABUS CMD MASK 0 H
V$B195 31 8 ABUS DATA ADDRS 31 H
V$B203 30 ABUS DATA ADDRS 30 H
V$B139 29 ABUS DATA ADDRS 29 H
V$B128 28 ABUS DATA ADDRS 28 H
V$B199 27 7 ABUS DATA ADDRS 27 H
v§B197 26 ABUS DATA ADDRS 26 H
V$B198 25 ABUS DATA ADDRS 25 H
V$B183 24 ABUS DATA ADDRS 24 H
V$B200 23 6 ABUS DATA ADDRS 23 H
V$B130 22 ABUS DATA ADDRS 22 H
V$B204 21 ABUS DATA ADDRS 21 H
V$B131 20 ' ABUS DATA ADDRS 20 H
V$B189 19 5 ABUS DATA ADDRS 19 H
V$B135 18 ABUS DATA ADDRS 18 H
V$B138 17 ABUS DATA ADDRS 17 H
V$B136 16 ABUS DATA ADDRS 16 H
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V$ symbol

V$B140
V$B190
V$B141
V$B191

V$B127
V$B196
V$B208
V$B193

V$B194
V$B169
V$B209
V$B206

V$B205
V$B168
V$B176
V$B177

ARADR
V$ symbol
V$K103

V$K105
V$K101
V$K179
V$K174

V$K177
V$K173
V$K171
V$K159

V$K162
V$K161
V$K157
V$K156

V$K155
V$K151
V$K154
V$K148

V$K147
V§K143
V$K146
V$K142

V$K145
V$K141
V$K140
V$K139

V$K135
V$XXXX
V$XXXX
V$XXXX

Bit

Bit
28

27
26
25
24

23
22
21
20

19
18
17
16

15
14
13
12

11
10
09
08

07
06
05
04

03
02
01
00

Nibble
4

Nibble
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Signal name

ABUS
ABUS
ABUS
ABUS

ABUS
ABUS
ABUS
ABUS

ABUS
ABUS
ABUS
ABUS

ABUS
ABUS
ABUS
ABUS

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

ADDRS
ADDRS
ADDRS
ADDRS

ADDRS
ADDRS
ADDRS
ADDRS

ADDRS
ADDRS
ADDRS
ADDRS

ADDRS
ADDRS
ADDRS
ADDRS

Signal name

MAP1

MAP1
MAP1
MAP1
MAP1

MAP1
MAP1
MAP1
MAP1

MAP1
MAP1
MAP1
MAP2

MAP2
MAP2
MAP2
MAP2

MAP2
MAP2
MAP2
MAP2

MAP2
MAP2
MAP2
MAP2

MAP2

ARRAY ADR

ARRAY ADR
ARRAY ADR
ARRAY ADR
ARRAY ADR

ARRAY ADR
ARRAY ADR
ARRAY ADR
ARRAY ADR

ARRAY ADR
ARRAY ADR
ARRAY ADR
ARRAY ADR

ARRAY ADR
ARRAY ADR
ARRAY ADR
ARRAY ADR

ARRAY ADR
ARRAY ADR
ARRAY ADR
ARRAY ADR

ARRAY ADR
ARRAY ADR
ARRAY ADR
ARRAY ADR

ARRAY ADR
Zero-Filler
Zero-Filler
Zero~Filler

15
14
13
12

11
10
09
08

07
06
05
04

03
02
01
00

27
26
25
24

23
22
21
20

19
18
17
16

15
14
13
12

11
10
09
08

07
06
05
04

03

=]

Imom T I mom ommimm Immm oomomm
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CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

ARBUS
V$ symbol Bit Nibble Signal name

\ V$K113 31 8 ARRAY BUS D31 H

/ V$K112 30 ARRAY BUS D30 H
VSK106 29 ARRAY BUS D29 H
V$K107 28 ARRAY BUS D28 H
V$K108 27 7 ARRAY BUS D27 H
V$K102 26 ARRAY BUS D26 H
V$K175 25 ARRAY BUS D25 H
V$K178 24 ARRAY BUS D24 H
V$K104 23 6 ARRAY BUS D23 H
V$K100 22 ARRAY BUS D22 H
V$K176 21 ARRAY BUS D21 H
V$K172 20 ARRAY BUS D20 H
V$K167 19 5 ARRAY BUS D19 H
V$K169 18 ARRAY BUS D18 H
V$K166 17 ARRAY BUS D17 H
V$K170 16 ARRAY BUS D16 H
V$K131 15 4 ARRAY BUS D15 H
V§K127 14 ARRAY BUS D14 H
VS$K129 13 ARRAY BUS D13 H
V$K130 12 ARRAY BUS D12 H
V$K126 11 3 ARRAY BUS D11 H
V$K125 10 ARRAY BUS D10 H
V$K128 09 ARRAY BUS D09 H
V$K119 08 ARRAY BUS D08 H
V$K123 07 2 ARRAY BUS D07 H
V$K124 06 ARRAY BUS D06 H
V$K122 05 ARRAY BUS DO5 H
V$K118 04 ARRAY BUS D04 H
V$K121 03 1 ARRAY BUS D03 H
V$K117 02 ARRAY BUS D02 H
V$K120 01 ARRAY BUS D01 H
V$K116 00 ARRAY BUS D00 H
DBUS
V$ symbol Bit Nibble Signal name
v$3271 31 8 -DBUS D31 H
V$3262 30 -DBUS D30 H
V§3272 29 -DBUS D29 H
V$3266 28 ~-DBUS D28 H
V$3170 27 7 -DBUS D27 H
V$3225 26 -DBUS D26 H
V$3241 25 -DBUS D25 H
V$3240 24 -DBUS D24 H
V$3270 23 6 -DBUS D23 H
V$3263 22 -DBUS D22 H
v$3273 21 -DBUS D21 H
V$3275 20 -DBUS D20 H
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CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

V$ symbol

v$3171
vs$3187
v$3237
V$3236

V$3269
V$3268
v$3274
V$3267

V$3220
V$3222
v$3239
v$3242

V$3176
V$3178
V$3105
v$3104

V$3145
v$3144
V$3243
V$3126

EBFLSH
V$ symbol
v$3198

V$5230
v§5218
V$5242
V$5194

EDPPE
V$ symbol

v$9104
V$D157
V$9102
V$D156

VSE138
VSE109
VSE177
V$E120

VSE184
VSE136
VSE110
VSE178

V$A180
V$9103
v$9100
v$9181

Bit

19
18
17
16

15
14
13
12

11
10
09
08

07
06
05
04

03
02
01
00

Bit
04

03
02
01
00

Bit

43
42
41
40

39
38
37
36

35
34
33
32

31
30
29
28

Nibble

5

Nibble

Nibble

11

10

10-40

Signal name

-DBUS D19
-DBUS D18
-DBUS D17
-DBUS D16

mmxTm

-DBUS D15
-DBUS D14
-DBUS D13
-DBUS D12

jaofiasiieriie ]

-DBUS D11
-DBUS D10
-DBUS D09
-DBUS D08

joefiievia s e o]

-DBUS D07
-DBUS D06
-DBUS DO5
-DBUS D04

jacfi=sfiasiiias)

-DBUS D03
-DBUS D02
-DBUS D01
-DBUS DOO

jasiiiesfiaciies]

Signal name
-ICA BUF FLUSH MRES3 H

-ICAB EFLSH FR CPC LAT H
-CSB UMCF 2 A H

ICA6 IFORK CTL 2 H

-CSB UMCF 0 A H

Signal name

EDP EDPE D3
EDP EDPE D2
EDP EDPE D1
EDP EDPE DO

jasjiasiiasifes)

EDP STATE 7
EDP STATE 6
EDP STATE 5
EDP STATE 4

EDP STATE 3
EDP STATE 2
EDP STATE 1
EDP STATE 0

mxTmm jaciliesiia sl ]

ICA ISTALL A H
EBD RSV MODE H
ICB RLOG PE H
ICB IBUF PE H



CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

V$ symbol Bit Nibble Signal name

V$5123 27 7 ICA7 ICS PAR ERR H
v$9101 26 ICB IDRAM PE H

V$9176 25 IDP IAMUX PE H

v$9182 24 IDP IBMUX PE H

VSXXXX 23 6 Zero-Filler

V$6127 22 MCC OP PA ACK B H
V$5167 21 MCC IBF PA ACK H
V$9162 20 MCC MBOX CS PE H
v$5221 19 5 EBD ESTALL TO ICA H
V$5186 18 EBE IBOX ERR LTH A H
V$9170 17 EBD ECS PE FLAG H
V$9110 16 EBD ECS PE LST CYC H
V$D166 15 4 EBD EBOX ERR LST CYC H
V$4167 14 EBD EBOX ERR TO IDP H
V$9170 13 EBD ECS PE FLAG H
V$9110 12 EBD ECS PE LST CYC H
v$D158 11 3 EBD EDP PE FLAG A H
V$9169 10 EBD EDP PE FLAG H
V$9173 09 EBD EMCR PE FLAG H
V$91l61 08 EBD EN ETRAP H

VS§Yl174 07 2 EBD USTK PE FLAG H
v$9143 06 EBD WBUS PE FLAG H
V$C159 05 -EBC MCF RAM PAR ERR H
vs$clél 04 EBD6 EVC D09 H

V$4139 03 1 ~ICA BMUX CHK WITH CTX H
V$0131 02 EBE WBUS OPAR B2 C H
v$0129 01 EBE WBUS OPAR Bl C H
vs$4281 00 ~-DBUS D08 H

EFORK

V$ symbol Bit Nibble Signal name

V$6146 08 3 -CSB EBOX FORK E H
v$0100 07 2 -CSB EBOX FORK D H
v$8l24 06 -CSB EBOX FORK C H
V$5159 05 ~-CSB EBOX FORK B H
V$C226 04 -CSB EBOX FORK A H
VSXXXX 03 1 Zero-Filler

v$C102 02 -CSB EBOX IRD A H
V$6101 01 -CSB EBOX IRD B H
v$1231 00 -CSB EBOX LRD C H
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CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

EMCF

V$ symbol

v$D184
Vv$D186

v$D181
v$D183
vV$D180
v$D182

VS$XXXX
V$XXXX
V$A153
V$A182

V$Al74
V$ALl65
VS$Al64
VS$Al54

VSXXXX
V$D154
V$D153
V$D155

V§D151
V$D146
v$D140
V$D150

V$C1l79
vs$Cl87
v$Cle4
V$C186

vs$C180
V$C178
vs$cl27
V$C199

v$D143
v$D138
v$D149
V$D137

V$D134
V$D139
V$D104
V$D105

Bit

37
36

35
34
33
32

31
30
29
28

27
26
25
24

23
22
21
20

19
18
17
16

15
14
13
12

11
10
09
08

07
06
05
04

03
02
01
00

Nibble
10

10-42

Sign

CsA
CSA

CSA
CSB
CsSB
CSB

Zero
Zero
EBC
EBC

EBC
EBC
EBC
EBC

Zero
-EBC
-EBC
-EBC

-EBC
EBCA
EBCA
EBC8

-EBC
-EBC
-EBC
-EBC

=EBC
-EBC
-EBC
-EBC

al name

UMCF
UMCF

Y
Tom

UMCF
UMCF
UMCF
UMCF

O =N w
L I S
T m T

-Filler
-Filler
EBOX MCF
EBOX MCF

e
jesies]

EBOX MCF
EBOX MCF
EBOX MCF
EBOX MCF

O NWw
oo ie riie e o]

-Filler

9 MCF-LOAD N H
9 MCF-LOAD T H
9 MCF-REQUE N H

9 MCF-REQUE T H
MCF-EN MBOX H
MCF-WCHK H
MCF-E DISP I H

MCF~ACK REQ LTH H
MCF-CLR EBPS LTH H
MCF-CLR IBPS LTH H
MCF-CLR OPPS LTH H

MCF=EN OWSTL LTH I
MCF-MEM REQ LTH H
MCF-MEM WRT LTH H
MCF-OP WRT LTH H

=EBCA MCF-ACK REQ 0

-EBC
-EBC
-EBC

-EBC
-EBC
-EBC
-EBC

8 MCF-CLR EBPS H
8 MCF-CLR IBPS H
8 MCF~-CLR OPPS H

7 MCF-EN OWSTL H
7 MCF-MEM REQ H
7 MCF-MEM WRT H
7 MCF-OP WRT H

g



CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

ESTALL

V$ symbol Bit Nibble Signal name

VSE183 11 3 -EBD ESTALL TO CSB H
V$D171 10 EBD ESTALL TO EBC H
V$9166 09 EBD ESTALL TO EBE H
V$8160 08 EBD ESTALL TO EDP H
v$0190 07 2 EBD ESTALL TO FBA H
v$1123 06 EBD ESTALL TO FBM H
V$3157 05 -EBD ESTALL TO IBD H
v$5221 04 EBD ESTALL TO ICA H
V$6138 03 1 EBD ESTALL TO ICB H
V$4126 02 EBD ESTALL TO IDP H
V$A184 01 EBD ESTALL TO MCC H
v$2114 00 EBD ESTALL TO MCD H
EUPC

V$ symbol Bit Nibble Signal name

V$F122 12 4 CSB UPC 12 H

VSF123 11 3 CSB UPC 11 H

V$F111 10 CsSB UPC 10 H

V$F113 09 CSB UPC 09 H

VS$F107 08 CSB UPC 08 H

V$F112 07 2 CSB UPC 07 H

V$rlls 06 CSB UPC 06 H

VS$F109 05 CSB UPC 05 H

VSF110 04 CSB UPC 04 H

VS$F114 03 1 CSB UPC 03 H

VSF126 02 CSB UPC 02 A H
V$F118 0l CSB UPC 01 A H
V$F127 00 CSB UPC 00 A H
EVABUS

V$ symbol Bit Nibble Signal name

V§B222 31 8 EDP EVA A31 H
V$B112 30 EDFP EVA A30 H
V$B187 29 EDP EVA A29 H
V$B182 28 EDP EVA A28 H
V$B188 27 7 EDP EVA A27 H
V$B132 26 EDP EVA A26 I
V$B201 25 EDP EVA A25 H
V$B119 24 EDP EVA A24 H
V$B118 23 6 EDP EVA A23 H
V$B133 22 EDP EVA A22 H
VS$B134 21 EDP EVA A2l H
V$B123 20 EDP EVA A20 H

10-43



CONSOLE SOFTWARE AND COMMANDS3
Default Visibility Registers

V$ symbol

V$B126
V$B192
V$B122
V$B207

V$B215
V$B143
V$B146
V$B145

V$B144
V$B216
V$B213
V$B175

v$B171
V$B179
V$B173
V$B174

V$B167
V$B170
V$B159
V$B162

FABUS
V$ symbol

v§1197
V$1269
v$1138
v$1180

V$1171
v§$1167
v$1250
V$1170

v$1198
V$1260
v$1139
V$1165

V$1261
v$1248
v$1137
V$1169

V$1199
V$1262
V$1134
v$1183

v$1263
v$1244
v$1249
vV$1l164

Bit

19
18
17
16

15
14
13
12

11
10
09
08

07
06
05
04

03
02
01
00

Bit

31
30
29
28

27
26
25
24

23
22
21
20

19
18
17
16

15
14
13
12

11
10
09
08

Nibble

5

Nibble

8

w

10-44

Signal name

EDP
EDP
EDP
EDP

EDP
EDP
EDP
EDP

EDP
EDP
EDP
EDP

EDP
EDP
EDP
EDP

EDP
EDP
EDP
EDP

EVA
EVA
EVA
EVA

EVA
EVA
EVA
EVA

EVA
EVA
EVA
EVA

EVA
EVA
EVA
EVA

EVA
EVA
EVA
EVA

AlY9
Al8
Al7
Alé6

Al5
Al4
Al3
Al2

All
Al0
A09
A08

A07
A06
A05
A04

A03
A02
AQ0l
A00

Signal name

-FBA
-FBA
-FBA
-FBA

=FBA
-FBA
-FBA
-FBA

-FBA
-FBA
-FBA
-FBA

~FBA
-FBA
-FBA
-FBA

-FBA
-FBA
-FBA
-FBA

-FBA
-FBA
~FBA
-FBA

FA
FA
FA
FA

FA
FA
FA
FA

FA
FA
FA
FA

FA
FA
FA
FA

FA
FA
FA
FA

FA
FA
FA
FA

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

jacfiieolibe sfe s} T mT T joofiasiiasiie ]

oo

> T m
jasiies}

D31
D30
D29
D28

D27
D26
D25
D24

D23
D22
D21
D20

D19
D18
D17
D16

D15
D14
D13
D12

D11
D10
D09
D08

oI om T jeofils ofiie o fiie of feofie sl viies] jeofiesfiariier]
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CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

V$ symbol Bit Nibble Signal name
V$1200 07 2 -FBA FA BUS D07 H
V§1265 06 -FBA FA BUS D06 H
V$1133 05 -FBA FA BUS D05 H
V$1196 04 -FBA FA BUS D04 H
V$1264 03 1 ~FBA FA BUS D03 H
v$1245 02 -FBA FA BUS D02 H
V$1251 01 -FBA FA BUS DOl H
vs$1168 00 -FBA FA BUS D00 H
FAUPC
V$ symbol Bit Nibble Signal name
V$0243 08 3 FAll UPCA A8 H
v$0321 07 2 FAll UPCA A7 H
v$0320 06 FAll UPCA A6 H
v$0319 05 FAll UPCA A5 H
v$0325 04 FAll UPCA A4 H
V$0324 03 1 FAll UPCA A3 H
v$0322 02 FAll UPCA A2 H
V$0242 01 FAll UPCA Al H
v$0335 00 FAll UPCA AO H
FMUPC
V$ symbol Bit Nibble Signal name
V$1152 08 3 FM11 UPC A8 H
v$1149 07 2 FM11 UPC A7 H
V$1179 06 FM11l UPC A6 H
Vv$1178 05 FM11 UPC A5 H
V§$1155 04 FM11l UPC A4 H
V§$1154 03 1 FM11l UPC A3 H
v$1148 02 FM11l UPC A2 H
V§1153 01 FM11 UPC Al H
V§1150 00 FM11 UPC A0 H
IBDBUF
V$ symbol Bit Nibble Signal name
v$4289 42 11 IBD DRAM CTX 2 H
v$4288 41 IBD DRAM CTX 1 H
v$4287 40 IBD DRAM CTX 0 H
V$5117 39 10 IBD DRAM TYPE 1 H
Vv$5211 38 IBD DRAM TYPE 0 H
V$5116 37 IBD DRAM REF 1 H
\ V$5214 36 IBD DRAM REF 0 H
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CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

V$ symbol

V$5192
V$5163
V$5171
V$5236

V$5245
V$5249
v$6129
v$6128

v$5270
V§5175
v$5172
v$5213

v$5111
v$3193
v$5101
v$5103

V$4286
v$4192
v$4187
V$4193

V$6132
V$6179
v$6135
V$6133

v$4285
v$4284
v$4283
v$4282

V$5161
V$5136
V$5253
V$5158

V$5179
v$6123
V$6119
V$6121

IBUF
V$ symbol

V$5114
V$5208
v$5209
V$5210

v$5237
V$5233
V§$5246
V$5243

Bit

35
34
33
32

31
30
29
28

27
26
25
24

23
22
21
20

19
18
17
16

15
14
13
12

11
10
09
08

07
06
05
04

03
02
01
00

Bit

15
14
13
12

11

09
08

Nibble

9

Nibble

4

10-46

Signal name

IBD
IBD
IBD
IBD

IBD
IBD
IBD
IBD

IBD
IBD
IBD
IBD

IBD
ICA
IBD
IBD

BDEST NEXT H
DRAM LAST H
DRAM SUSP H
DISABLE SB HIT H

BUF FD INST H

EXT O

BUF IBUF PE H
BUF DRAM PE H

IFORK VALID H

PC H

DMUX VALID H
EXC ONLY H
EPC 0 OR 7 H

ISEL

LD IFQORK DISP H

B2 H

BUF LD CTL 1 H
BUF LD CTL 0 H

-IBD OPTIMIZED H
BUF DELTA PC 2 H
BUF DELTA PC 1 H
BUF DELTA PC 0 H

IBD
IBD
IBD

IBD
IBD
IBD
IBD

IBD
IBD
IBD
IBD

IBD
IBD
IBD
IBD

IBD
IBD
IBD
IBD

IBGPR
TBGPR
IBGPR
IBGPR

IGPR
IGPR
IGPR
IGPR

BUF FA

BUF F
BUF F
BUF F

BUF FA

BUF F
BUF F
BUF F

=]

3

2 H
1 H
0H

3
2
1
0

L mTm

A
A
A

A
A
A

o~NDW oo

jasjiaciieriier

Signal name

IBD
IBD
IBD
IBD

IBD
IBD
IBD
IBD

IBUF
IBUF
IBUF
IBUF

IBUF
IBUF
IBUF
IBUF

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

jesfiaciieoiie ]

Bl
Bl
B1
Bl

Bl
B1
Bl
Bl
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CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

V$ symbol Bit Nibble Signal name

v$5104 07 2 IBD IBUF DATA BO 7 H
V$5106 06 IBD IBUF DATA BO 6 H
v$5108 05 IBD IBUF DATA BO 5 H
v$5105 04 IBD IBUF DATA BO 4 H
v$5250 03 1 IBD IBUF DATA BO 3 H
v$5248 02 IBD IBUF DATA BQO 2 H
v$5247 01 IBD IBUF DATA BO 1 H
v$5252 00 IBD IBUF DATA BO 0 H
IBXERR

V$ symbol Bit Nibble Signal name

V$C197 04 2 -EBE IBOX ERR LTH E H
V$8163 03 1 EBE IBOX ERR LTH D H
v$4166 02 EBE IBOX ERR LTH C H
V$6204 01 EBE IBOX ERR LTH B H
V$5186 00 EBE IBOX ERR LTH A H
IDIAG

V$ symbol Bit Nibble Signal name

v$D102 05 2 ICA IBOX DIAG DONE H
v$5244 04 EBC E DISP I DLY H
v$D150 03 1 EBC8 MCF-E DISP I H
V$5196 02 -ICB ID FULL STALL H
V$6116 01 ICA PC ISTALL H
V$4130 00 IDP5 ISTALL A H

INCR

V$ symbol Bit Nibble Signal name

v$4175 07 2 -IBD INCR VIBA BY 4 H
V§3131 06 IBD9 SHIFT COUNT 2 B H
v$3150 05 IBDD LAT CTX 1 H
Vv$3253 04 IBD9 SHIFT COUNT 0 B H
v$6171 03 1 IBD UNLAT CUR VAL 3 H
v$6l70 02 IBD UNLAT CUR VAL 2 H
v$6174 01 IBD UNLAT CUR VAL 1 H
V$6206 00 IBD UNLAT CUR VAL 0 H
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Default Visibility Registers

IOPSEL
V$ symbol

V$3163
V$3206

v$8146
v$8168
v$8143
v$8150

IUPC
V$ symbol

V$5120
V$5119
V$5157
V$5121

V§$5155
V$5154
V$5150
V$5156

IVABUS
V$ symbol

V$B160
V$B223
V$B202
V$B185

V$B117
V$B186
V$B184
V$B115

V$B114
V$B129
VS$B116
V$B125

V$B121
V$B120
v$B124
V$B217

V$B214
V§$B147
V$B149
V$B148

V$B218
V$B219
V$B220
V$B211

Bit

05
04

03
02

00

Bit

07
06
05
04

03
02
01
00

Bit

31
30
29
28

27
26
25
24

23
22
21
20
19

17
16

15

13
12

11

09
08

Nibble
2

Nibble
2

Nibble

10-48

Signal name

CsB
CsB

CsA
CSA
CSA
CsA

Signal name

ICA8
ICAS8
ICAS8
ICAS8

ICAS8
ICAS8
ICAS8
ICA8

Signal name

IVA
IVA
IVA
IVA

IVA
Iva
IVA
IVA

IVA
IVA
Iva
Iva

IVA
Iva
Iva
IVA

Iva
Iva
IVA
Iva

IVA
IVA
IVA
Iva

UOPSEL 1 B H
UOPSEL 0 B H

UMISC 3 H
UMISC 2 H
UMISC 1 H
UMISC 0 H

LD
LD
LD
LD

LD
LD
LD
LD

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

BUS
BUS
BUS
BUS

OR
OR
OR
OR

OR
OR
OR
OR

31
30
29
28

27
26
25
24

23
22
21
20

19
18
17
16

15
14
13
12

11
10
09
08

SAV
SAV
SAV
SAV

SAV
SAV
SAV
SAV

T I @Tm jacjie e i) eofile i s e of I om Tmim T

jasiiolic ol o]

LS - N )
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CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

V$ symbol Bit Nibble Signal name
v§B172 07 2 IVA BUS 07 H
V$B210 06 IVA BUS 06 H
V$B180 05 IVA BUS 05 H
V$B166 04 IVA BUS 04 H
V$B178 03 1 IVA BUS 03 H
Vv$B181 02 IVA BUS 02 H
V$B161 01l IVA BUS 01 H
V$B158 00 IVA BUS 00 H
MDBUSI

V$ symbol Bit Nibble Signal name
v$3281 31 8 MD BUS D31 H
v$3232 30 MD BUS D30 H
v$3244 29 MD BUS D29 H
v$3251 28 MD BUS D28 H
v$3252 27 7 MD BUS D27 H
v$3282 26 MD BUS D26 H
V$3116 25 MD BUS D25 H
v$3165 24 MD BUS D24 H
v$3280 23 6 MD BUS D23 H
v$3234 22 MD BUS D22 H
v$3229 21 MD BUS D21 H
v$3235 20 MD BUS D20 H
v$3120 19 5 MD BUS D19 H
v$3279 18 MD BUS D18 H
v$3118 17 MD BUS D17 H
Vv§$3283 16 MD BUS D16 H
v§$3277 15 4 MD BUS D15 H
v$3230 14 MD BUS D14 H
v$3248 13 MD BUS D13 H
V$3233 12 MD BUS D12 H
v$3121 11 3 MD BUS D11 H
V$3256 10 MD BUS D10 H
V$3119 09 MD BUS D09 H
v$3168 08 MD BUS D08 H
v$3276 07 2 MD BUS D07 H
v$3228 06 MD BUS D06 H
v$3249 05 MD BUS D05 H
V$3250 04 MD BUS D04 H
V§3254 03 1 MD RUS D03 H
V$3257 02 MD BUS D02 H
V$3135 01 MD BUS DOl H
v$3164 00 MD BUS DOO H
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CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

MDBUSM

V$ symbol Bit Nibble Signal name

V$2130 31 8 MD BUS D31 H

V$2131 30 MD BUS D30 H

v$2129 29 MD BUS D29 H

v$2132 28 MD BUS D28 H

V$2140 27 7 MD BUS D27 H

Vv$2139 26 MD BUS D26 H

v$2135 25 MD BUS D25 H

V$2136 24 MD BUS D24 H

V$2144 23 6 MD BUS D23 H

V$2134 22 MD BUS D22 H

V$2155 21 MD BUS D21 H

V$2161 20 MD BUS D20 H

V$2154 19 5 MD BUS D19 H

V$2153 18 MD BUS D18 H

V$2162 17 MD BUS D17 H

v$2160 16 MD BUS D16 H

V$2166 15 4 MD BUS D15 H

V$2156 14 MD BUS D14 H

v$2167 13 MD BUS D13 H

V$2157 12 MD BUS D12 H

v$2158 11 3 MD BUS D11 H

V$2101 10 MD BUS D10 H

V$2195 09 MD BUS D09 H

v$2100 08 MD RUS D08 H

v$2103 07 2 MD BUS DO7 H

V$2102 06 MD BUS D06 H

V$2106 05 MD BUS D05 H

v$2198 04 MD BUS D04 H

v$2107 03 1 MD BUS DO3 H

V$2199 02 MD BUS D02 H

v$2200 01 MD BUS DOl H

V$2105 00 MD BUS DOO H

MEMREQ

V$ symbol Bit Nibble Signal name

V$C171 25 7 MCC EBOX PA ACK A H
V$C172 24 MCC OP PA ACK A H
V$5167 23 6 MCC IBF PA ACK H
v$Cc215 22 EBC EBD MAST RST DLY H
V$C173 21 MCC DEST CODE 1 H
V$Cl74 20 -EBD9 MEM REQ LST CYC H
V$C193 19 5 MCC PORT STAT CODE 3 H
V$Cl9l 18 MCC PORT STAT CODE 2 H
V$C190 17 , MCC PORT STAT CODE 1 H
V$C192 16 MCC PORT STAT CODE 0 H
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V$ symbol Bit Nibble Signal name

V$A180 15 4 ICA ISTALL A H
V$Al67 14 ICA IBF REQUEST H
v$Cc231 13 MCC STAT CODE OUT 1 H
V$C226 12 -CSB EBOX FORK A H
v$Aales 11 3 ICB OP MCF 3 H
V$AL179 10 ICB OP MCF 2 H
V$A190 09 ICB OP MCF 1 H
V$ALl86 08 ICB OP MCF 0 H
VSA221 07 2 1CA OP ABORT A H
VS$Al84 06 EBD ESTALL TO MCC H
V$AL153 05 EBC EBOX MCF 5 H
VS$A182 04 EBC EBOX MCF 4 H
VSAL174 03 1 EBC EBOX MCF 3 H
V$Al65 02 EBC EBOX MCF 2 H
V$Al64 01 EBC EBOX MCF 1 H
V$A154 00 EBC EBOX MCF 0 H
MUPC

V$ symbol Bit Nibble Signal name

V$AL192 07 2 MCC1 UADR B 7 H
V$A231 06 MCC1 UADR B 6 H
V$A273 05 MCC1 UADR B 5 H
V$A274 04 MCC1l UADR B 4 H
V$A109 03 1 MCC1l UADR A 3 H
V$AL10 02 MCC1l UADR A 2 H
V$A288 01 MCC1l UADR A 1 H
V$A279 00 MCC1l UADR A O H
NATRAM

V$ symbol Bit Nibble Signal name

v$3213 19 5 IBDC NAT CTX 2 H
v§$3217 18 IBDC NAT CTX 1 H
v$3209 17 IBDC NAT CTX 0 H
v$3112 16 IBDC NAT TYPE 1 H
Vv$3183 15 4 IBDC NAT TYPE 0 II
v$3167 14 IBDC NAT REF 1 H
v$3182 13 IBDC NAT REF 0O H
v$3210 12 IBDC NAT CTL 1 H
v$3177 11 3 IBDC NAT CTL O I
v$3208 10 IBDC NAT SUSPEND H
V$3109 09 IBDC NAT BDEST NXT H
v$§3211 08 IBDC NAT LAST H
V§$3184 07 2 IBDB NAT OPAR H
V$3101 06 IBDB NAT FPA H
v$3180 05 IBDB NAT ADRS 05 H
Vv$3103 04 IBDB NAT ADRS 04 H
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V$ symbol Bit Nibble Signal name
V$3278 03 1 IBDB NAT ADRS 03 H
V$3102 02 IBDB NAT ADRS 02 H
v$3108 01 IBDB NAT ADRS 01 H
V$3100 00 IBDB NAT ADRS 00 H
OPAR
V$ symbol Bit Nibble Signal name
v$4278 37 10 ICA FORCE AMUX OPAR H
V$4102 36 ICA FORCE BMUX OPAR H
v$C144 35 9 EDP OPR PAR ERR H
v$3184 34 IBDB NAT OPAR H
v$3221 33 IBDD LAT OPAR H
V$5170 32 ICA5 ICS OPAR H
VSXXXX 31 8 Zero-Filler
V$4206 30 -ICA EN OP OPAR VAL H
v$8184 29 -IDP OP OPAR VALID H
v$8191 28 IDP OP LWD OPAR H
V$8154 27 7 EBE WBUS OPAR B3 A H
V$8155 26 EBE WBUS OPAR B2 A H
v$8153 25 EBE WBUS OPAR Bl A H
V$8156 24 EBE WBUS OPAR BO A H
Vs$0186 23 6 EBE WBUS OPAR B3 C H
V$0131 22 EBE WBUS OPAR B2 C H
v$0129 21 EBE WBUS OPAR Bl C H
v$0180 20 EBE WBUS OPAR BO C H
V$4205 19 5 EBE WBUS OPAR B3 B H
v$4123 18 EBE WBUS OPAR B2 B H
V$4210 17 EBE WBUS OPAR Bl B H
V$4209 16 EBE WBUS OPAR BO B H
V$2126 15 4 -EBE WBUS OPAR B3 H
v$2127 14 -EBE WBUS OPAR B2 H
v$2125 13 -EBE WBUS OPAR Bl H
V$2113 12 -EBE WBUS OPAR BO H
V$3153 11 3 MCD MD BUS OPAR B3 H
v$3149 10 MCD MD BUS OPAR B2 H
V$3152 09 MCD MD BUS OPAR Bl H
v$3148 08 MCD MD BUS OPAR BO H
V$XXXX 07 2 formerly MCD MD BUS OPAR B3 H
V$XXXX 06 formerly  MCD MD BUS OPAR B2 H
VS$XXXX 05 formerly  MCD MD BUS OPAR Bl H
VSXXXX 04 formerly  MCD MD BUS OPAR BO H
V$4101 03 1 IBD DBUS OPAR B3 H
v$4104 02 IBD DBUS OPAR B2 H
V$4110 0l IBD DBUS OPAR Bl H
v$4100 00 IBD DBUS OPAR BO H

10-52



CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

OPBUS

V$ symbol Bit Nibble Signal name
v$0178 31 8 OP BUS D31 H
V$0174 30 OP BUS D30 H
v$0148 29 OP BUS D29 H
v$0106 28 OP BUS D28 H
v$0203 27 7 OP BUS D27 H
V$0260 26 OP BUS D26 H
V$0153 25 OP BUS D25 H
v$0232 24 OP BUS D24 H
v$0202 23 6 OP BUS D23 H
v$0261 22 OP BUS D22 H
vV$0149 21 OP BUS D21 H
v$0228 20 OP BUS D20 H
v$0285 19 5 OP BUS D19 H
v$0172 18 OP BUS D18 H
v$0154 17 OP BUS D17 H
v$0229 _16 OP BUS D16 H
v$0295 15 4 OP BUS D15 H
v$0198 14 OP BUS D14 H
vs$0344 13 OP BUS D13 H
v$0289 12 OP BUS D12 H
v$0301 11 3 OP BUS D11 H
Vv$0300 10 OP BUS D10 H
v$0293 09 OP BUS D09 H
V$0271 08 OP BUS D08 H
v$0286 07 2 OP BUS D07 H
vs$0274 06 OP BUS D06 H
Vv$0103 05 OP BUS DO5 H
V$0275 04 OP BUS D04 H
vs$0179 03 1 OP BUS D03 H
V$0264 02 OP BUS D02 H
V$0152 01 OP BUS DOl H
v$0233 00 OP BUS DOO H
OPCODE

V$ symbol Bit Nibble Signal name
V$1101 07 2 ICA OPC BIT 7 A H
V$1103 06 ICA OPC BIT 6 A H
v$1238 05 ICA OPC BIT 5 A H
v$1125 04 ICA OPC BIT 4 A H
V$1240 03 1 ICA OPC BIT 3 A H
v$1237 02 ICA OPC BIT 2 A H
v$1l1l41 01 ICA OPC BIT 1 A H
v$1241 00 ICA OPC BIT 0 A H
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OPMCF
V$ symbol

V$A168
V$A179
V$A190
V$AL186

OPPORT
V$ symbol

V$6186
V$6190
V$5149

V$5141
V$6158
V$6154
V$XXXX

VSXXXX
V$C172
v$6127
V$XXXX

VSXXXX
V$0191
V$1206
VSXXXX

v$c212
v$C211
V$6155
VSXXXX

V$A221
v$C183
V$1120
V$A264

vs$C188
V$4206
v$8184
VS XXXX

VS$XXXX
v$C201
VSE102
VSE186

VSE135
V$C176
V$5254
V$5148

V$6109
v$C213
v$C148
V$6134

Bit

03
02
01
00

Bit
63
61

60
59
58
57

56
55
54
53

52
51
50
49

48
47
46
45

44
43

41

40
39
38
37

36
35
34
32

31
30
29
28

27
26
25
24

Nibble
1

Nibble
16

15

14

13

12

11

10
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Signal name

ICB OP MCF 3 H
ICB OP MCF 2 H
ICB OP MCF 1 H
ICB OP MCF 0 H

Signal name

ICA OPV CTL O H
ICA OPV CTL 1 H
~ICAG SET OPV FB H

-ICB SET OPV H

-ICB9 IMD OPV LAT H
-ICB9 PEND IMD OPV H
Zero-Filler

Zero-Filler
MCC OP PA ACK A H
MCC OP PA ACK B H
Zero-Filler

Zero-Filler

EBD OPBUS VALID H

-FBA OPBU VAL TO FBM H
Zero-Filler

=ICB ALWAYS OP VALID H
-ICB ALMOST OP VALID H
-ICB8 ALMOST SET OPV H
Zero~-Filler

ICA OP ABORT A H

ICA OP ABORT B LAT H
ICA IBF OR OP FLUSH H
ICA MBOX FLUSH A H

-ICA OP FLUSH B H
-ICA EN OP OPAR VAL H
~IDP OP OPAR VALID H
Zero-Filler

Zero-Filler

ICB KILL OP WRT H
MCC NEXT OP WRT H
MCC TRAP OP WCHK H

MCC TRAP OP WRT H

-EBD9 EN OP WRT STALL H
-ICAG OP REQ CIP LAT H
ICB SET OP WRT CIP H

=ICBA OP WRT CIP H
-EBD9 OP WRT IN PROG H
-EBD9 OP WRT LST CYC H
—ICA OP WRT LAT H
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~

V$ symbol Bit Nibble Signal name

VS$C170 23 6 -ICA EN OP WRT ACK H

V$6165 22 -ICA ENA OP MD RESP H
! VSXXXX 21 Zero-Filler

v$4147 20 -ICA IVA SEL OP VA H

V$4176 19 5 ~ICA ENA OP VA LD H

V$5131 18 IDP OP VA BIT 00 H

V$5241 17 IDP OP VA BIT 01 H

V$A186 16 ICB OP MCF 0 H

V$A190 15 4 ICB OP MCF 1 H

V$A179 14 ICB OP MCF 2 H

V$ALl68 13 ICB OP MCF 3 H

VEXXXX 12 Zero-Filler

VS$A185 11 3 ICB OP MEM CTX 0 H

V$A170 10 ICB OP MEM CTX 1 H

V$A183 09 ICB OP MEM CTX 2 H

v$3143 08 ICB OP MEM REQ H

v$4148 07 2 ICB OP MEM REQ A H

VSXXXX 06 Zero-Filler

vV$6182 05 -ICA SET FA OPMEM REQ H

V$Cl17 04 ICB FA OP MEM REQ H

VSXXXX 03 1 Zero-Filler

V$4172 02 IDP5 IVA SEL OP VA A H

V$4221 0l IDP5 IVA SEL OP VA B H

V$4108 00 IDP5 IVA SEL OP VA C H

PAACK

V$ symbol Bit Nibble Signal name

V$D167 06 2 ~MCC EBOX PA ACK B H

V$Cl1l71 05 MCC EBOX PA ACK A H

V$6142 04 EBD EB PA ACK LTH H

VS$XXXX 03 1 Zero-Filler

V$5167 02 MCC IBF PA ACK H

V$C172 01 MCC OP PA ACK A H

V$6127 00 MCC OP PA ACK B H

PAMD

V$ symbol Bit Nibble Signal name

V$D167 23 6 -MCC EBOX PA ACK B H

V$A184 22 EBD ESTALL TO MCC H

v$C215 21 EBC EBD MAST RST DLY H

V$SAl67 20 ICA IBF REQUEST H

V$A264 19 5 ICA MBOX FLUSH A H
)V$A180 18 ICA ISTALL A I

V$A221 17 ICA OP ABORT A H

V$A277 16 ICA MBOX FLUSH B H
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V$ symbol

VSA168
V$A179
V$A190
V$A186

V$C193
V$C191
V$C190
V$Cl92

v$Cl172
V$5167
V$A153
V$A182

V$Al74
V$AL165
V$Al64
V$A154

PAMM
V$ symbol
VSAZ12

V$AL173
VS$A172
VSA224
VSA216

PARITY
V$ symbol

V$9170
Vs$D158

V$9169
V$9173
V$9174
Vv$9143

VSXXXX
VSXXXX
VEXXXX
V$9110

v$Cc219
VSE164
VSF104
V$F124

v$Cl1l42
VSE140
VSE151
v$C1l44

Bit

15
14
13
12

11
10
09
08

07
06
05
04

03
02
01
00

Bit
04

03
02
01
00

Bit

65
64

63
62
61
60

59
58
57
56

55
54
53
52

51
50

48

Nibble
4

Nibble
2
1

Nibble

17

16

15

14

13

10-56

Sign

ICB
ICB
ICB
ICB

MCC
MCC
MCC
MCC

MCC
MCC
EBC
EBC

EBC
EBC
EBC
EBC

Sign
MAP9

MAP9
MAP9
MAP9
MAP9

Sign

EBD
EBD

EBD
EBD
EBD
EBD

Zero
Zero
Zero
EBD

-CSB
CsA

CSAS
-CSB

CsB

-CSBR FLIP USTK PAR H

CSBS
EDP

al name

OP MCF 3 H
OP MCF 2 H
OP MCF 1 H
OP MCF 0 H

PORT STAT CODE
PORT STAT CODE
PORT STAT CODE
PORT STAT CODE

OP PA ACK A H
IBF PA ACK
EBOX MCF 5
EBOX MCF 4

farfiesipes]

EBOX MCF

EBOX MCF
EBOX MCF
EBOX MCF

O N W
= >fige site eife )

al name

PAMM CONF

oo

PAMM CONF
PAMM CONF
PAMM CONF
PAMM CONF

N >
oI m

al name

ECS PE FLAG H
EDP PE FLAG A H

EDP PE FLAG H
EMCR PE FLAG H
USTK PE FLAG H
WBUS PE FLAG H

=Filler
-Filler
-Filler
ECS PE LST CYC

ECS PAR ERR H
PAR ERR H

CSA PAR H

CS PAR OK A H

USTK PAR ERR H

DATA PAR H
OPR PAR ERR H

oMW

jeeliie ofie sl



V$ symbol

V$C160
v$8134
v$8165
v$8126

V$9150
V$9149
v$9145
V$9144

VS$XXXX
V$C159
V$D142
V$D133

VS$XXXX
v$0240
v§0241
v$0122

v$0121
V$0169
V$0165
v$1275

VSXXXX
v$6128
V$6129
V$4201

V$6115
V$9179
Vv$9181
v$9101

v$9100
v$9176
v$9182
VSXXXX

VS XXXX
V$XXXX
V$2165
V$XXXX

VSXXXX
V$A118
VSal26
V$2109

V$A201
V$A251
VSA250
V$A200

VSA204

\ VSA202

| VSA148

' V$9162

Bit

47
46
45
44

43
42
41
40

39
38
37
36

35
34
33
32

31
30
29
28

27
26
25
24

23
22
21
20

19
18
17
16

15
14
13
12

11
10
09
08

07
06
05
04

03
02

00

Nibble

11
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Signal name

~EDP RESULT PAR ERR H
DISA BYTE 10 PAR H

EDPI DISA BYTE 32 PAR H
EDPI FLIP WREG PAR H

EBC FLIP WBUS PAR B0
FERC FLIP WRBRUS PAR Bl
EBC FLIP WBUS PAR B2
EBC FLIP WBUS PAR B3

mnmm

Zero-Filler

-EBC MCF RAM PAR ERR H
EBCA MCF PAR H

EBCH FLIP MCF RAM PAR H

Zero-Filler

FA17 GPR PPAR 00 H
FAl17 GPR PPAR 01 H
FA17 GPR PPAR 02 H

FA19 UWD PARITY H

FBM CS PAR ERROR H
FBM FDRAM PAR ERROR H
FM16 UWD PARITY H

Zero-Filler

IBD BUF DRAM PE H
IBD BUF IBUF PE H
ICA FORCE GPR PE H

ICA FORCE RLOG PE H
ICA ICS PE H

ICB IBUF PE H

ICB IDRAM PE H

ICB RLOG PE H

IDP IAMUX PE H
IDP IBMUX PE H
Zero-Filler

Zero-Filler

Zero-Filler

MAP2 <29:4> PAR H

formerly MCC1l MMS PAR ERR H

formerly MCC2 ACCESS PAR H
MCCC U CPR PAR A H

MCCC U CPR PAR B H

MCCM INV CACH BYT PAR H

MCD3 ABUS DAT PERR H
-MCDU CACH DAT PERR H
-=MCDU WR DAT PERR H

MAP2 ABUS ADR PERR H

MAPL TAG PERR H
MAPL TAG W PERR H
-MAPR TB PERR H
MCC MBOX CS PE H
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PSL

V$ symbol Bit Nibble Signal name

V$E117 20 6 EBE PSL CM TO CSB H
V$C1l13 19 5 ~-EBE PSL TP H
VSE11l2 18 EBD UTRAP VECTOR 4 H
VSE152 17 EBE PSL IS TO CSB H
V$Al44 16 EBE CURMOD 1 TO MCC H
V$A162 15 4 EBE CURMOD 0 TO MCC H
V$XXXX 14 Z2ero-Filler

V$XXXX 13 Zero-Filler

v$D125 12 EBE PSL IPL 4 H
v§$D127 11 3 EBE PSL IPL 3 H
V$D126 10 EBE PSL IPL 2 H
v$D131 09 EBE PSL IPL 1 H
V$D130 08 EBE PSL IPL 0 H
VS$XXXX 07 2 Zero-Filler

V$XXXX 06 Zero-Filler

v$C109 05 -EBE PSL IV TO EBD H
V$XXXX 04 Zero-Filler

V$9171 03 1 EDP PSL N BIT A H
v$9172 02 EDP PSL 2 BIT A H
Vv$9168 01 EDP PSL V BIT A H
V$9167 00 EDP PSL C BIT A H
REGBUS

V$ symbol Bit Nibble Signal name

v$2205 07 2 REG BUS 7 H

v$2203 06 REG BUS 6 H

v$2227 05 REG BUS 5 H

V$2226 04 REG BUS 4 H

v$2224 03 1 REG BUS 3 H

v$2225 02 REG BUS 2 H

Vv$2204 01 REG BUS 1 H

v$2223 00 REG BUS 0 H

STALL

V$ symbol Bit Nibble Signal name

v$6202 28 8 ICA IFORK NOP H
v$3189 27 7 ICA IFORK CYCLE H
V$6185 26 ICA CTX UNALIGNED H
V$5133 25 ICA6 UTRAP CTL 1 H
V$5132 24 ICA6 UTRAP CTL O H
V$Al80 23 6 ICA ISTALL A H
V$9107 22 ICA ISTALL B H
V$C205 21 ICA ISTALL BUF A H
vV$6137 20 ICA ISTALL C H
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V$ symbol

v$3197
V$4156
V$5196
V$3190

V$9103
V$9100
V$5123
v$9181

V$9101
V$9176
v$9182
VSXXXX

V$C172
v$6127
V$5167
V$9162

v§5221
V$5186
V$9170
V$9110

UPCSAV
V$ symbol
VS$E173

VSE172
VSE143
VSE157
VSE156

VSE150
VSE171
VSE174
VSE170

VSE149
VSE141
VSE142
VSE148

Bit

19
18

16

15
14
13
12

11
10
09
08

07
06
05
04

03

01
00

Bit
12

11
10
09
08

07
06
05
04

03
02
01
00

CONSOLE SOFTWARE AND COMMANDS
Default Visibility Registers

Nibble

5 Ica
ICA

Signal name

ISTALL D H
ISTALL E H

-ICB ID FULL STALL H

ICA

4 EBD
ICB

PC ISTALL A H

RSV MODE H
RLOG PE H

ICA7 ICS PAR ERR H

ICB

3 ICB
IDP
IDP

IBUF PE H

IDRAM PE H
IAMUX PE H
IBMUX PE H

Zero-Filler

2 MCC
MCC
MCC
MCC

1 EBD
EBE
EBD
EBD

Nibble

4 CSBQ UPCSAVE 12

3 CSBQ UPCSAVE 11
CSBQ UPCSAVE 10
CSBQ UPCSAVE 09
CSBQ UPCSAVE 08

2 CSBQ UPCSAVE 07
CSBQ UPCSAVE 06
CSBQ UPCSAVE 05
CSBQ UPCSAVE 04

1 CSBQ UPCSAVE 03
CSBP UPCSAVE 02
CSBP UPCSAVE 01
CSBP UPCSAVE 00

10-59

OP PA ACK A H
OP PA ACK B H
IBF PA ACK H
MBOX CS PE H

ESTALL TO ICA H
IBOX ERR LTH A H
ECS PE FLAG H

ECS PE LST CYC H

Signal name

oI o
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WBUS
V$ symbol

v$4231
v$4227
v$4223

v$4107
v$4257
v$4271
V$4256

V$4251
V$4252
V$4266
V$4253

v$4157
v$4131
v$4127
v$4128

v$4247
v$4243
v$4244
v$4245

v$4122
V§4274
v$4276
V$4202

v$4184
v§4182
V$4158
v$4177

V$4194
V$4191
v$4178
v$4188

Nibble

10-60

Signal name

WBUS
WBUS
WBUS

WBUS
WBUS
WBUS
WBUS

WBUS
WBUS
WBUS
WBUS

WBUS
WBUS
WBUS
WBUS

WBUS
WBUS
WBUS
WBUS

WBUS
WBUS
WBUS
WBUS

WBUS
WBUS
WBUS
WBUS

WBUS
WBUS
WBUS
WBUS

D30
D29
D28

D27
D26
D25
D24

D23
D22
D21
D20

D19
D18
D17
D16

D15
D14
D13
D12

D11
D10
D09
D08

D07
D06
D05
D04

D03
D02
DO1
D00

ommm mmmm

mTmm mmx:m mmmom

I mmm

onmmm



CHAPTER 11

EBOX

11.1 WBUS

The WBus, or Write Bus, is used by the EBox, IBox, and FBox to
write GPR/Scratch Pads, or to transfer result or operand data.
Figure 11-2 shows how the GPR/SP registers receive WBus data and
parity for each box. This figure also shows the print set
location of where data is driven onto the WBus.

Figure 11-3 shows the WBus termination, and provides a closer
look at the WBus drivers and receivers.

Table 11-1 lists the WBus pin location and VTERM for each of the
WBus data bits. Table 11-2 shows the WBus pin location and VTERM
for each of the WBus byte parity bits.
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EBOX

WBUS
FBA L0212 | €8E L0219 |
SLOT 8 SLOT 9

(FTM. 10223 TERMINATOR ONLY) | |
| |
| |
VTERM 5] <0,12,13 | |

,12,13, F 32

% 16, 17>
T i
TTH WBUS IN |
LTH

(SOP3) FA02.3 EBE1 !
|
|

FA12

Figure 11-3

EBE WBUS OPAR B<3:0> CH 4
VTERM .
(FTMS)
FA25

EDP L0209
SLOT 10

(SHF6) EDPA, B

—EBE WBUS OPAR B<3:0> H

SEE
NOTE
3

EBE WBUS OPAR B<3:0> B H

WBus Physical Distribution
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WBUS

IDP L0206 I MCD L0204
SLOT 14 ' SLOT 16
|
w I
VTERM I
32
(> :
1DPB, C |
TTH I
|
(IAD1) IDP1.2 l
|
|
LTH
:
:/- VTE:RM MCDW
LTH | meov
VTERM IDP8 l
IDPC |
|
|

MR-15851

Figure 11-3 WBus Physical Distribution
(Sheet 2 of 2)
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EBOX

WBus Signal Pin Location

11.1.1 WBus Signal Pin Location

Table 11-1 WBus Signal Pin Location
Signal
Name WBUS D<31:00> A H WBUS D<31:00> B H

EBE 9 FBA 8 VTERM EBE 9 EDP 10 IDP 14 VTERM
WBUS DOO A09 AlOQ v$0230 Al0 A45 AlS v$4188
WBUS DO1 A63 A64 V$0151 A64 A83 A21 v$4178
WBUS D02 co05 co6 V$0263 co06 c27 A25 v$4191
WBUS D03 Cc57 c58 v$0267 C58 Cc69 A31 V$4194
WBUS D04 All Al2 V$0294 Al2 A27 A45 v$4177
WBUS DOS5 A65 A66 v$0345 A66 A67 A53 V$4158
WBUS D06 co7 cos v$0197 cos8 Ccl1 A63 vs$4182
WBUS D07 Cc59 C60 v$0272 C60 C55 A7 v$4184
WBUS D08 Al7 Al8 v$0268 Al8 A25 A47 v$4202
WBUS D09 A75 A76 v$0273 A76 A65 A57 V$4276
WBUS D10 Cc11 cl2 v$0341 c12 co9 A67 v$4274
WBUS D11 Co3 Ce4 v§0288 C64 C51 C75 V$4122
WBUS D12 Al9 A20 V$0231 A20 A49 B09 v$4245
WBUS D13 A7 B32 v$0238 A78 A87 B15 v$4244
WBUS D14 Cc39 c40 v$0287 c40 Cc31 B21 v$4243
WBUS D15 C69 Cc70 V$0270 Cc70 c73 B31 v$4247
WBUS D16 A45 A46 v$0239 A46 A47 B45 v$4128
WBUS D17 B49 A89 v$0117 B52 A85 B57 v$4127
WBUS D18 B53 c17 v$0262 B54 C29 B69 v$4131
WBUS D19 C73 C74 V$0177 C74 Cc71 B77 v$4157
WBUS D20 AS53 AS4 v$0104 A54 A29 co09 v$4253
WBUS D21 A83 A84 v$0167 A84 A69 Cc19 V$4266
WBUS D22 c41l c42 V$0196 Cc42 c15 c25 V$4252
WBUS D23 Cc77 Cc78 V$0176 Cc78 Cc57 C35 V§$4251
WBUS D24 ASS A56 V$0107 AS56 A4l co7 Vv$4256
WBUS D25 A85 A86 V$0150 A86 A81 Cc17 V$4271
WBUS D26 C45 c46 v$0199 C46 Cc25 c27 v$4257
WBUS D27 C85 C86 v$0200 C86 c67 Cc37 vs$4107
WBUS D28 AS9 A60 V$0105 A60 A3l c45 v$4223
WBUS D29 A87 A88 V$0166 A88 A71 C53 v$4227
WBUS D30 Cc51 c52 V$0175 C52 Cc17 C65 V$4231
WBUS D31 c87 c88 V$0201 c88 C59 c77 V$4232

Table 11-2 Distribution of WBus Byte Parity Signals

WBUS Signal Name

-EBE WBUS OPAR BO H
EBE WBUS OPAR BO A
EBE WBUS OPAR BO B
EBE WBUS OPAR BO C

-EBE WBUS OPAR Bl
EBE WBUS OPAR Bl A
EBE WBUS OPAR Bl B
EBE WBUS OPAR Bl C

Inmm

fesjiesitasiiie s}

EBE 09 MCD 16 EDP 10 IDP 14 FBA 08 Vterm

A52
AS57
A68
A71

A62
A73
A69
A67

B32
Cc78
A4l

B25
Cc89
A40

11-8
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EBOX
WBus Signal Pin Location

Table 11-2 Distribution of WBus Byte Parity Signals (Cont.)

\, WBUS Signal Name EBE 09 MCD 16 EDP 10 IDP 14 FBA 08 Vterm
/ -EBE WBUS OPAR B2 H BO07 B27 v$2127
EBE WBUS OPAR B2 A H B10 c85 v$8156
EBE WBUS OPAR B2 B H BI18 A49 v$4123
EBE WBUS OPAR B2 C H B12 A83 v$0131
-EBE WBUS OPAR B3 H BO04 B30 v$2126
EBE WBUS OPAR B3 A H BO08 c80 v$8155
EBE WBUS OPAR B3 B H B15 A39 V$4205
EBE WBUS OPAR B3 C H BIl1 A57 v$0186
NOTE

The defined visibility register "WBUS", 80l1A is
the "B-side" of the WBUS (that is, terminated on
the IDP module).

11.2 EBOX GPR/SCRATCH PAD USAGE

Table 11-3 shows the usage of EBox GPR Scratch Pad registers in
the KA86. If a more detailed listing is needed, refer to DEF.MIC
in the EBox microcode listing, KA8600.MCR or KA8650.MCR.

There are a total of 256 32-bit registers, with two copies of
each to provide redundancy. If there is a parity error in the
"A" set of the GPRs, the "B" set can be copied into the "A" set.

Table 11-3 EBox GPR/Scratch Pad Usage

Usage/Assignment \ Scratch Pad
Adddress(es)
(EXAM/ESC)
General Purpose Registers RO - R11 0 - 11
AP 12
FP 13
SP 14
Temporaries TO - TI1F 10 - 2F
Secondary Temps or Misc 30 - 3F
Constants 40 - AF
Block of Zeros BO - BF ,
CSM Registers co0 - C8
Extra Temps CA - CD
/ KA86 Status Registers CF - DE
VAX Architectural Registers E0 - EE
DSM Mnemonic names EE - EF
Microcode Stack FO0 - FF

11-9
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EBOX MICROWORD

11.3 EBOX MICROWORD

A worksheet is provided for the EBox microword, followed by a
description of the EBox microword. The physical bit numbers are
determined by the RAM chips on the CSA and CSB boards. The
logical bit position 1is the bit positions as they would be
displayed for an E/ECS "Adrs" Console command.

11.3.1 EBox Control Store

AUDRESS [HEX] DATA [HEX)

L 1] LI e el
EBOX CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS <91.00>
EXAMINE FROM CONSOLE >>>E/ECS ADDRESS CSA,CSB

91 90 89 88 87 8 85 84 8 82 81 80

.. .i:"“,"”iil, .. ]"C:i'“]"”::“’ll ] Tl

79 78 77 76 7% 74 73 72 7 70 69 68 A7 66 65 G4
UMISC <0300> UDT <01.00> UCCK <03.00> UFBOX <01:00> UMARK UMCF <05:00>
000 o 0 L 01 00 o 00 05 o0 03 02 0

6 62 61 60 59 58 57 56 55 54 53 52 51 50 9 4
owr | voeset <01 00> ULIT <05:00> ULITCTL <01:00> USCK <0200> UDEST <05 00>
00 o1 0 05 0 03 02 ot 00 o1 0 0 o1 00 05 04
L . " L L N N s . .
I L I L ' 1 L 1 l L L 1 | L 1 L I
a7 s as “ 4 2 41 40 33 38 37 3 35 £ 33 3
UDEST <05.00> USRC2 <0500> USACT <0700>
0 02 00 05 04 03 02 000 07 06 05 04 03 0
I L L L | L L I | L L L l 1 L L I
3 3 2 28 27 2 2 u ) 2 21 20 19 18 17 16
USRC1<0700> usi | uvmok<o1oo> | uBMx | uamx UALU <04.00> UBEN <0400>
o1 0 0 01 00 0 00 04 0 w 0 00 o 0 02 o
. N . N 2 ' N " .
T
| L 1 A I 1 1 1 l 1 1 1 | 1 1 1 I
15 1 13 12 1" 10 09 08 07 06 05 04 03 02 ot 00
UBEN
<oago> |  USUB<OTO0> UJUMP <1200>
00 0w 12 10 09 08 07 06 05 04 @ W o, w0

! I A L I 1 I I I 1 L L ] L 1 I I

Figure 11-4 EBox Control Store Microword Worksheet
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EBox Control Store

EBOX CONTAOL STORE MICROWORD (ULD FORMAT) MICROWORD BITS <9180>
EXAMINE FROM CONSOLE >>>E/ECS ADDRESS CSA €S

91 90 89 88 87 86 85 84 83 82 81 80

7 R AR

61 60 55 54 53 52 62 63 51 21 56 57

PHYSICAL BIT NUMBERS

Figure 11-5 EBox Microword <91:80>

SPARE FIELD
The SPARE field contains the free bits of the microword. There

are 92 bits in each EBox microword. Currently, only 86 bits
(microword <85:00>) are used to control the EBox and CPU.

UCCSYNC<00>
The MICRO CONDITION CODE SYNC field indicates that the PSL

condition codes are valid. The IBox uses this field to know when
it can use the condition codes for branching.

UNODEST

This field notifies the hardware that the EBox will request the
WBus.

UPAR<01:00>

The MICRO PARITY field contains the parity for the microword.
UPAR<1> and UPAR<KO> cover mutually exclusive sets in the EBox
microword.

UMISC<03:00>

The MICRO MISCELLANEOUS field provides those miscellaneous
functions which do not require the assignment of an entire field
for control.

Bls
B—.
ol
g

NGP
CLEAR MEN/GPR WRITE AND 10 READ FLAG |
[SET PSLFPDY
[CLEAR PSLLFPD>
ENABLE ERROR UTRAP

c1 SiA T TAG

CLEAR STATE MODIF iED FLAG

TEOX.STNC , STNC WITH 80X AFT CUSH
ZERO_EX T BYTE AT ALU B,25R0 BITS5C31:8> |
e X 2 8Y AT _ALU B,2ER0 BITSC31:16)

o B = ) I P e

2ER0EXTEND YTES AT ALU
@ [CHECK FOR INTEGER OVERFLOW
1 |UNWIND RLOG
@ |ENABLE FORK TRAP
T 10T l €5¢ 0 _EBOX Al nBOX INITIALIZE

PEEEEEEEECEEEERE

B = P o I = = B P

—= == ool el e =[] - =[] o] o] =@
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EBOX CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS <7964>
EXAMINE FROM CONSOLE. >>> E/ECS ADDRESS CSA CSB
9 7% 7 76 75 7 73 7 n 70 69 68 67 66 65 64

UMISC <03 00> uDT <0100> UCCK <03.00> UFBOX <01.00> UMARK UMCF <05:00>
oo L 03 0 o, 0 o 00 00 05 04 03 02 o

58 59 80 81 76 77 78 79 82 83 73 8 49 50 3t 30
PHYSICAL BIT NUMBERS

Figure 11-6 EBox Microword <79:64>

UDT<01:00>

The MICRO DATA TYPE field is the EBox data type specifier. The
data type 1is wused for EBox initiated memory references and
condition code functions. If data type OCTA or QUAD is desired,
the instruction dependent data type must be used.

N INTEXT

UCCK <03:00>

The MICRO CONDITION CODE field controls loading of the PSL and
microcondition codes. 1In the following condition code table, the
values for ALU.x are a function of the ALU result in the current
cycle and are independent of the UCC condition codes latched from
a previous cycle.

uCiex
"{F@% 55] PSL.N PSL.Z PSL.V PSL.C

@ JAU.NCUDT) | ALU.Z(UDTY [ 8 PSL.C
@ (e (e [1 [ALU.NCUDT Y ALU.ZCUDT) ALU.VCUDT Y NOT .ALU.2CUDT)
o010 |psL.N PsL.2 PSL.V psL.C
@ e |1 |1 [ALU.NCODT Y ALU.Z(UDT) ] NOT .ALU.CCUDT)

XOR.
ALU.VCUDT )
@ (110 [ [ALU.NCUDTS SN a
@112 1 [ALU.NCLDTS “2(WbTY | ALLLV(IGTS ALU.CCUDT)
@ {1 11 T@1ALU.NCUDT Y .2CUDT) ALU.VCUDT ) NOT .ALU.CCUDT Y
&1 11 IPL.N Tz T PL.C
10 (0 (0 |PSL.N .2 INOT .ALU.ZCUDT )| PSL.C
11018 [1 |PSL.N .2 PEL.V PSL.C
1 [@ |1 [0 |ALU.NCUDT Y L2CLDT) ALU.VCUDT )Y PSL.C
T@ |11 [ALL. N UBT) TECUOTY | PEL.V PEL.C
LAND .
PSL.2

T {710 |0 [LOAD THE Brix CONDITICN CODES AND HREGCI1> BRANCH
T 1 1@ 1 [LOAD THE UCC CONDTTION CODES FROM ALU RESULTS
T[7 |1 (@ LORD ALL THE MICRO CONDITION CODES (AGTH TIEC AND AR
T {7 (7 {1 [LORD THE PSL CONDITION COGES FROW THE F-80K

UFBOX <01:00>

The MICRO FBOX field is used to control and synchronize EBox
operations with the FBox.

UFBOX
CINCE)

NOI

CPSYNC

TRAP

TRAP AND STNC

ol -]

UMARK<00>

The MICRO MARK field is wused for setting breakpoints in the
microcode to assist in micro program debug.
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UMCF<05: 00>

THE MICRO MEMORY

CONTROL
function <05:00>, or a register select function <02:00>.

FUNCTION field

CLR.INTR.EN

E.DISPATCH. T

FUNC .ECOT
"D

B EEEEEEEEEEEEEEEELLES:

® o] o o|®] =] =] =| =] =] =] =

o o] o] ® =] =] =| =] =] =] =] =] ®|

= == | o] o] of o] | -] =] ~| &] ©] ] © = | -] =| &] & B & =] =] =] —; | & ] & =] =] | =] &] ©f & ©f =] | ~| =] &} f &] S}

of - —| o] of =| | ol o] =] -] ®] & =| | | ®] | -] & ©f | =] ©f & | =| ©] ] =] ~| ] &] | =] & ] —| ~| B ®f =] - | & =] -| &] S|

03
URTTE.DIAG. [0A

WURITE V. HCHK

WURTTE .V .HCHK

URTTE .V .UNCOCK

URITE.V.STRING .SEC .REF

WR1TE.ECQ!

URTTE .V.5eC .REF

WRITE .V .NGPAGE

WRITE.P

WRITE .V.STRING

WRTTE .V .NCHK

RECUELE .0P . [BF

REGUEUE .OP .RET

% [ S U O R [ A O [ O R R [ Y O I O R Y QB I PN S P P ey e e

= ===1=1=1=1==1=] = ===~ o] o] o] o] o] o s o] o] o] o] | & & o & =| =] =| =| = =] =| =|=| = =| = =] =| =] =| | &| =] =] =] | &| &| =] = o] | & o] o]

=== =]==] =] -] = o] & | =] o} of & =| =] =] =] =] =| =} —| ©] &| =]

==~ -] o] o] &| o] =| = =] -] &] &} ]

[ ~| s| o] | ~{ of & =] | &] & =| -]

—| | | o ~{ of | =f | o] =] & =| & =[] | | ~| ] ~| & =[] =| & | [ -]
T
|
=
m

TRECUEUE 0P . NOPAGE
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EBOX
EBox Control Store

EBOX CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS <63:48>
EXAMINE FROM CONSOLE: >> > E/ECS ADDRESS CSA CSB
63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48
Llrs;:;o) UOPSEL <01:00> ULIT <05:00> ULITCTL <01:00%> USUR 202:00> l UDEST 05,00 ]

00 o 00 [ 0w, 02, 0 00 00 o o1, 00 05 04
2 3 » 40 4t a2 43 88 89 90 9 45 46 47 36 3

PHYSICAL BIT NUMBERS

Figure 11-7 EBox Microword <63:48>

UOPSEL<01:00>

The MICRO OPERAND SELECT field is used to control the
data the IBox will transfer over the OP Bus.

ULIT<05:00>

The MICRO LITERAL field provides the values
configuration of the ULITCTL field.

ULITCTL<01:00>

THE MICRO LITERAL CONTROL field controls the use of
LITERAL field.

TFT ALU LEFT 1. INPUT VAGC31Y
T _ALU RIGHT 2, U

R . T 0
ALU LEFT 1, INPUT UCC.N

EEEEEEEERE

X =] =] =] =] —| O] & ©] 5] ©f 5] ©f 0 o] | 5| o O|F

Y
ALU RIGHT 1, INPUT 1
TFT ALl LEFT 1. INPUT @

x| o] of | of & =| = =] =] x| &] ®f x| ©] | x| ~| ©IS
FECCECEEECEEEEEEEEEES

Xl =] = ©| ®] ®] =] =] = =] =] =] =] =| = =| = &| ®
x| ®f o] of o ©| ® | ®f = ~| ©f ~| =] ®f ~| 9|
=

USE ULIT FIELD RS SHIFT
COUNT{ROTATE LEFT

@ THROUGH 63 PLACES

T[Of v [x|x[X][x]|X uL. <4:8>

’ TO SELECT THE HARDWARE REGISTER

TO BE HRITTEN

OVER THE W BUS

1 QX [X[x[X]|x uL TELDCH: @)

TO SELECT THE HARDUARE REGISTER

TO BE READ

OVER THE W BUS

Trffe]x X {x|x|x fu 0X ULITCS )=
THEM THE FBOX WILL ENQBLE DaTa

(ONTO THE WBUS (FBOX RESULT DATA
T [xx[x|{x|x ) OX CON' U ITCS>=1
THEN EBOX WILL ENABLE DATA ON WBUS
'TO BE GIVEN TO FBOX (FBOX OPER DATA)
TF UFBOX FIELD EGUAL TO TRAP OR TRAP
AND SYNC, THEN USE ULITC4:8> AS NEW
PC _FOR FBOX MICRO SEQUENCER

x|
x|
x|
x|
x|
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EBOX
EBox Control Store

USCK<02:00>

The MICRO SHIFT COUNTER CONTROL field controls functions
involving the sC and STATE registers. Incrementing or
decrementing the SC, and loading the SC from the ULIT field
affect shifting operations in the current cycle. Branch tests
always use the value of the SC or STATE registers at the
beginning of the cycle.

usck
CHEIEE .
© [0 |0 |DECRENEN

@ |0 (1 [INCREMENT SC REGISTER ]
@ |10 [LOAD SC FROM AR BUS

8|11 [LOAD STATE FROM AR BUS

1 [@[8 [LORD SC FROM NV1, OTHER 8175 GET @

T 1@ |1 [LOAD SC FROM Nv2, OTHEX 8175 UNAFFECTED

T 10 |NOP

T[T |1 |COAD SC FROM ULIT<5:8Y
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EBOX CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS<47 32>
EXAMINE FROM CONSOLE >>>E/ECS ADDRESS CSA CSB
a7 6 15 44 43 42 a1 40 39 38 37 36 35 34 33 32

UDEST <05 00> USRGZ <0500 USAC1 <0700 l
05 04 03 02
@B 02 00 05 04 03 02 o 00 o7 s . N N
28 68 69 87 84 85 86 39 34 35 20 22 23 2 25 %

PHYSICAL BIT NUMBERS

Figure 11-8 EBox Microword <47:32>

UDEST<05:00>

USRC2<07:00>

USRC1<07:00>

The MICRO SOURCE 1, MICRO SOURCE 2, and MICRO DESTINATION fields
are used to control scratchpad source and destination addressing.

Also encoded in these fields are functions to manipulate SPADR
and the EBox stack pointer (STP).

UDEST LOGICAL REG. PHYSICAL REG. RAM A ADORESS RAH B ADORESS
ERICEICEED DEST. DEST. SOURCE SOURCE

Hele(xle|e @ THRU R1 [GTUSRC1< 3705 1UDEST 178
[ CACEEACACAE OR
E: : Ld : : ? 19 THRU TIF USRC2¢5:2> ¢ [USRCICZ:4)
@B [X |10 |8 |PUSH R(STP] F 1 STP<3:@>

@@ |X 7101 [NO.0EST Noa SPADR(3:8> | SPADRC3:@>
@@ X |1 |1 [0 |READ A USRC2(5:2>!SPADRC3:@> |

Q[0 X [T (11 [READ B [USRCI<7: 4> SPADR<3:8> |

Gl x[ele|o]Te )
N CEANESCRCERNA (K -~

AR AN CIAES 2

R ANES LN NN TS; 3 USRC2¢5:2)> ! s ea
@ [T [X[1 |0 [0 [PUSH RCSTPI _[[F T STP<ar@y :
B [T [X 107 |NO.DEST [z SPAORC3t0>
CRERERERERL AD A U (5:2)'SPADRC3: 8>

O[T [X[1 7 [1 [READ B USRC1<7705

TIB[8[0 (6 ([T0 e -
o7 Ja(e (e e[T T T
gijejoje (e[ H
o1 l@le (o113 3

NCACEENCECI v

T]e (e [T 0[T (15 5

NG ENENCIG 6

T (@01 |11 |17 17 e

(NCAKNCECACEAE] 8

Tie|1|8[e]i |13 9

NCAENCEEREEE R

AN RN R 8

T(e (1 (1 [8(8(IC C

T(e |11 ]8]i D D

TI8 (1 [1 [T [6]TE E

e T T T3 USRC1¢7: @) USRC2<5:9>
NERCECRCECAME) 20

1{rf{@jef@|1|Tn 21

NINCECEER I 22

NN CACE KN ENAEE Z3

IR CAER AR D

T [ [e {1 e[ [PuUSH RCSTPT [[F T 31P<378>

T[T (@1 |10 READ A USRC1<7:@>

(NINCAERE |§§%a e wReeksiey ]

INERERERCECE 0

T{1 T [@]8 [T RT T

NENIRCEERER S H

[HERENCEENN 3 3

INERERER ARG 4

tirjrjrje |t S 5

NENERENER AR E

TV TV {7 [NO.DEST N/R

! '
1 IF UDEST<5>=@ THEN USE UDEST<3> WITH USRC2¢1:8> !
' ”2‘3’ UsRcz 7O DFCODE ONF OF TWF RELOM FUNCTIONS FOR SPACR OR STP :
[ : 13

CR CRICE R ECIEIITE ]
@ X @ [X[X[X[[d]|@|INCRENENT SPADR

@ [X @ | X [ XX |@71 |[DECREFENT SPADR

@ [XT@[X XX 1|0 |LOAD SPADR FROM ALU<3:8>

QX [@[X XX T ]T|OR 1T INTO SPADR<D»>

O [X [V [ XXX 9@ NOF

@ | X |1 [X[X [X 8|1 |LORD SPAOR FROM I8GPR

@ | X |1 [X X X1 |8 |INCREFENT STP (STACK POINTERD

B X [V [X [X X1 |1 |RERD RCFISTP<I18>] AND OECREFENT STP, POP STACK
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EBOX
EBox Control Store

EBOX CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS <31:16>
EXAMINE FROM CONSOLE >>>E/ECS ADDRESS CSA CSB
31 3 29 28 27 2 2 24 2 2 21 20 19 18 17 16

USRC1<07:00> UsMI UVMOK<0100> uBMX | UAMX UALU <04:00> UBEN <04:00>
0 [ 00 o1 00 00 00 04 0 3 ol 00 04 03 0 0
i e o 1 1 Il & & I
2 38 64 66 67 65 44 70 " 7 7 75 19 18 17 1

PHYSICAL BIT NUMBERS.

Figure 11-9 EBox Microword <31:16>

SMI<00>

The START MACRO INSTRUCTION field is used to indicate the start
of a new macroinstruction. It is asserted low in the first cycle
of a macroinstruction, and deasserted at all other times.

UVMQK<01:00>

The MICRO VMQ REGISTER CONTROL field controls the loading and
shifting of the VMQ register.

uvrox
@1(e0
1L AL
1|0 |SHIFT LEFT 14 U.C.
1T TFY RIGAT 2.5HIFT IN ACLK1:@>

UBMX<00>
The MICRO B MULTIPLEXER field selects the scratchpad location
addressed by RB if "0" or the OP Bus (if "1") as the B input to
the ALU.
UAMX<00>

The MICRO A MULTIPLEXER field selects the scratchpad location
addressed by RA if "0" or VMQ (if "1") as the A input to the ALU.

UALU<04:00>

The MICRO ARITHMETIC LOGIC UNIT field specifies any one of 32
arithmetic or logic operations for the ALU.

UALY
8419 @1]99| OPERATION CARRY/BORROW
LOGICAL
@1@[d(@|A. . X
CACEL] |<|7i.XOR.B X
CACRERE) X
@0 [1 |1 |A.OR.B X
©(0 11100 |A.AND.CNOT.B) X
CARNCERR X
@0 (1|1 |1 |CNOT.A).AND.B X
ARTTHAETIC
®(@ |1 |1 |0@|DIVIDE A+r- UCC.C=0/1
1 (0|0 [8 |[A+Y +Q
1]8 |0 |1 [A-% -
T1@ 1118 la+g KORRECT (BCO)
CRENERERR CONF1G
B[ (108 |A-~ ~]
[NENE |t~ -2
T (11 ]9 [A=B = NOT_WCC.C
@111 (1 (1]A-B -PSL.C
T]0@10 10 |0 [A+8 +@
T 101001 |A+8 1
T]@ 101 [0 [A+B +ucC.C
71010 |1 |1 [A+8 +PSL.C
T(0110]0[B-A =T
TTo T 101 18R B
T |0 (110 [6-A - NOT_UCC.C
TJ@ 11 V][ B-a -?PSL.C
T 1110100 (A+3 (BCD) +9
T 1110 (@1 |A+*B (BCD) -1
T 7 (0|1 1@ |A+8 (BCO) +UCT.C
T (11811 ]A+8 (BCD) +PSL.C
T[T ][99 [A-8 (BCD ) -
T 1 |1 ]8]1 [A-8 (3CD) -2
77 (1|1 |0 |A-3 (BCO) = NOT_UCC.C
T {7 |1 1] [A-8 (BCD) -PSL.C
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EBOX CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS< 15 00>
EXAMINE FROM CONSOLE: >>>E/ECS ADDRESS CSA 0SB
15 1 13 12 " 10 09 08 o7 06 05 04 03 02 01 90

UBEN

204005 USUB<01:00> UJUMP <12:00>
00 0w 12 L 09, 08 O 06 05 0403, @ o 00
15 1 13 1?2 1 10 09 08 [ 06 05 04 0 02 o1 00

PHYSICAL BIT NUMBERS

Figure 11-10 EBox Microword <15:00>

UBEN<04:00>

The MICRO BRANCH ENABLE field specifies one of 23 possible branch
enable functions. Each branch enable can provide an 8-way
branch. The results are ORed into the three low-order bits of
the next uPC.

UBEN
1 UPC ¢2> uPC <1> UPC <8>
glejelele] e ?
800 (01| UCC.N UCC.2 Ucc.C
AN uce.2 o
DIAG. MODE ONLY[B |8 [0 (1|0 | DIAGT UCC.2
ONLY IF “EDPE™ AND STATE = 2[@ elile ! ] 8. RAMPE
ele a1 1| sc.c0.e e ucc.c
) T[0]8] PSL.N PSL.2 PSL.C
(@ (1 (a1 | FsAvaLlD 1SR, vALID UNWTHD DOFIC
@@ TV |0 OPCODEZ | OPCOOEI | OPCODE® —
@0 [V 1|1 | OPCODEY EXT .OPCODE
01 |0 (0|0 | STATEZ T.N DECINAL .STGN
[T (e(e|1 ]| IBUF.va | XT.EB.VALID | TRAP.0P.LCHK —
CEENCEENL 7
CEENCEENE Eﬁﬁl—‘-'-%§%m———"ﬂgﬁ )
alT|ija[ea] crc.vaLlo | PSL.CA TRTERRUPT.
T[TT@[T [ STATES || BTATEl || 3TaTEe
T|1 [V [@ | STATES || STATEY STATES
T[T [T 1] STaTEr STATEE || WREG3T
eja(e (0 LEB, N K | TB.CRECKe |
(NCACECEN vAa31 PSL.V
T]8 [0 [71 @[ 5C.Ea.0 UcC.2 30.LE.BX.LE.39 |
INCECEENE k] WCT.d FL.EXP=0
Tjelijele] Faoxe | | FBOX ENABLED —
T{@ T[0T | TRAP.EB.URITE | NEXT.EB.URITE | TRAP.ED.LORD.OR.BYTE
T @1 |7 [0 TRAP.OP.LRITE NEXT.OP.0R
INCERRERE
RERCECEL
1frjefeTr
INENCEERLG
[(REBCEERE
111 jele
IRERERLCEE
[HERENERL)
we (L JU]V (T ]1 ] ] (]

wm GENERATES THE SIGNAL IRD

USUB<01:00>

The MICROSEQUENCER CONTROL field specifies how the uPC will be
formed.

usus
CIICLI -
| RE TURN

T[oFoRK_ |
|7 |CACC 308, |

UJUMP <12:00>

The MICRO JUMP field generally specifies the next microaddress.
Depending on the USUB field content, there are other components
that get ORed with the UJUMP field to produce the actual
microaddress.
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11.3.2 EBox Context

The Context RAMs are loaded by the console over the SDB, and
contain native mode instruction dependent contexts. Figure 11-11
shows the format of the Context RAM microword. Table 11-4 lists
the bit description for the context RAM.

ADDRESS (HEX) DATA (HEX)

EBOX CONTEXT (CTX) MICROWORD (ULD/PHYSICAL FORMAT) MICROWORD BITS <03 00>
EXAMINE FROM CONSOLE >>>E/CTX ADDRESS €BC 4

02 01 00
2

Figure 11-11 EBox Context (CTX) Microword Worksheet

Table 11-4 Context <3:0>

Byte
Longword
Quadword
Octaword
Word

O WNO
oo

11.3.3 Memory Control Function (MCF)

The MCF RAMs provide a lookup table to decode the EBOX MCF
microcode field. The RAMs are addressed by the uMCF field, and
are loaded and verified by the Console over the SDB. The decodes
provide various control functions throughout the EBox. Figure
11-12 shows the layout of the MCF microword, and Table 11-5
contains the bit descriptions for the MCF RAM microwords

DATA (HEX)

MICROWORD BITS <1500
EBC 7-A

ADDRESS (HEX)

£B0X MEMORY CONTROL FIELD (MCF) MICROWORD  (ULO/PHYSICAL FORMAT!
EXAMINE FROM CONSOLE >>>E/MCF ADDRESS

15 1 12 11 10 09 08 06 05 04 03 02 01 00
WRITE | —ACK
CHECK | REQUEST

13 07
~CLEAR
EN MCF —LOAD | -LOAD |-REQUEUE|-REQUEUE| ~CLEAR | op ~CLEAR | E MEM VEM 0P ENABLE
Phox | M | onext TRAP | NEXT TRAP 18 PORT €8 0iSP | routst | WRME | waie | O WAITE
PARITY | REQUEST | REQUEST | REF REF PS Status | 7S i STALL

T ) N B

Figure 11-12 MCF Microword Worksheet
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Memory Control Function (MCF)

Table 11-5 MCF Microword Bit Description

10.

11.

12.

13.

14.

15.

16.

<15> WRITE CHECK - This bit is asserted if the uMCF field
specifies a memory command for which write access checking is
performed.

<14> -ACK REQ - The default for this bit is no ACK REQ. It
will be asserted (low) for those encodings of the uMCF field
for which EBox PA ACK is expected from the MBox.

<13> EN MBox - This bit will be set for any uMCF that
provokes MBox activity.

<12> MCF PAR - 0dd parity over MCR RAM field.

<11> -LOAD NEXT REQ - Asserted (low) for those uMCF commands
which must be loaded into the Next Register.

<10> -LOAD TRAP REQ - This bit is asserted (low) for those
UMCF commands which must be loaded into the Trap Register.

<09> ~-REQUEUE NEXT REF - This bit is asserted (low) if the
EBox UMCF field specifies the Requeue EBox Port Next
Reference function.

<08> -REQUEUE TRAP REF - Another low asserted bit, =REQUEUE
TRAP REF will be asserted if the uMCF field specifies the
REQUEUE EBox Port Trapped Reference function.

<07> =CLR IB PS - This bit will be asserted (low) during the
Requeue Instruction Buffer Port Reference or Requeue Operand
Port Reference (on behalf of IBuff) to reset the memory port
status code for the IBuffer port.

<06> -CLR OP PS - This bit will be asserted (low) if the uMCF
field specifies the Requeue Operand Port Reference or Requeue
Operand Port Reference with No Cross Page Boundary Checking
to reset the OP PORT port status.

<05> -CLR EB PS - This bit is asserted (low) if the uMCF
field specifies the Clear EBox Port Status function to reset
the EBox Port status latches.

<04> E DISP I - This signal is asserted if the uMCF field
specifies the EBox Dispatch IBox function. This function is
used by diagnostic microcode to test the IBox. The IBox will
dispatch its microcode based on the contents of the EBox uMCF
in the microinstruction tollowing the microinstruction that
has a uMCF equal to E DISP I.

<03> -MEM REQ - This bit is asserted (low) for those
encodings of the uMCF for which both EBox PA ACK and EB MD
RESP are expected from the MBox.

<02> MEM WRT - If -MEM REQ is asserted, this bit will be set
for those uMCF encodings that are OP PORT memory write
commands.

<01> -OP WRT - This bit is asserted (low) if the uMCF field
specifies the Operand Port Write Function.

<00> EN OP WRT STL - This signal is asserted if the uMCF
field specifies the Operand Port Write function or the Enable
Operand Port Write Stall function.
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11.4 EBOX MICROTRAP VECTOR ASSIGNMENTS
The EBox Microtrap Vector assignments are listed in Table 11-6.

Table 11-6 EBox Microtrap Vectors

Vector Microtrap Condition Action

02 FBox Problem The FBox service routine
determines if an FBox hardware
error occurred and if so, sets the
request for FBox service in
EHM.STS, then it passes control to
EHM.

04 MBox Error Register The MBox interrupts the EBox when
it latches the MBox error address
register and wants it saved. EHM
reads the register and places it
in scratchpad MEAR.SAV, calls
interrupt code, then rolls back
pending instructions and restarts
at PC interrupted.

06 Interrupt Interrupt requests are filtered by
EBox hardware and the request with
highest priority 1is latched in
CSLINT and a microtrap to
interrupt microcode is generated.
If the IPL is 1D then the MBox has
latched an error. Interrupt
microcode notices this fact and
sets EHM.STS <07>, the MBox
service request and branches to
EHM.

08 EBox Hardware Error When the EBox detects a hardware
error, it latches the reason in
EDPE and EBCS and generates a
microtrap at vector 8.

08 MBox TB Error When the MBox detects a problem
with the TB during EBox port
requests it reports the event with
a Port Status Code = 8 and
destination code = 2. The error
is serviced by EHM.

08 MBox Fatal Error Errors which cause unpredictable
results in the MBox for any type
of request are reported to the
EBox the same as EBox errors are
reported.

10 IBox Hardware Error An IBox hardware error is latched
in the IBE and the IBox stalls.
ORed IBox errors form an IBox
microtrap request, if E ENA is
set. Ebox hardware services the
request when it finishes current
execution and attempts to get
operands from the IBox (fork).
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11 - 17 MBox TB Error If the MBox returns an OP PORT
status code of other than no
problem for a memory request
issued by the OP PORT, the
microtrap vector will be in the
range of 11 - 17, with the least
significant bits being supplied by
the least significant bits of the
OP PORT status latches.

18 IBox Hardware Error When IBF PE, DRAM PE, or R-MODE PE
is detected, the IBox stalls the
IBUF PORT, and sends the error
flags to the EBox where they are
latched in 1IBE. If a flush
command is executed before the
EBox forks for an operand, the
error will be cleared. Otherwise,
it will be reported through this
vector.

19 - 1F MBox TB Error If the MBox returns an IBUF PORT
status code of other than no
problem for a memory request
issued by the IBUF PORT, the
microtrap vector will be in the
range of 19 - 1F. The least
significant bits of the vector
will be provided by the least
significant bits of the IBUF PORT
status latches.

1E IBox Sync After the EBox flushes and starts
the IBUFF, it stalls until the CPC
is wvalid. CPC VALID indicates
that a new macro instruction is
being processed. If an IBox error
occurs which inhibits loading of
CPC, a microtrap will be generated
through this vector.

1F Unwind Rlog If an IBox error occurs during the
RL.og Unwind command it will be
reported through this vector.

11.5 EHM FATAL ERROR LOOPS

wWhen EHM detects a condition which it can't handle or report to
another part of microcode, it branches to a sunset loop and waits
for the console to detect a Keep Alive Ceased condition. Console
software checks for the micro PC's in Table 11-7 and if found,
reports a corresponding message to describe the KAF.

Table 11-7 EHM Fatal Error Loops

EBox uPC Reason
20 RAM A and RAM B parity error in the same cycle
21 Multiple EBox errors (two errors detected at EHM

entry vector 8)
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11.6 CONSOLE SUPPORT MICROCODE (CSM)
CSM utilizes a 32 location section of EBox microcode (addresses
1080 - 109F) for the execution of console commands. When
required, the console will load the apropriate routine into the
the ECS/CSM overlay region, then pass control to CSM to execute
the routine.
CSM.MIC contains the resident CSM source code and overlay
(non-resident) area. CSM.MIC can be found in KA8600.MCR or
KA8650.MCR, and contains:

1. DCO022 read and write subroutines

2. Packet read and write subroutines

3. Command and response read and write subroutines

4, Certain resident entry points

5. Command fetch, checksum calculation microcode

6. Console wait loop

Table 11-8 lists the special CSM microaddresses, and Table 11-9
lists the CSM overlays.

Table 11-8 Special CSM Microaddresses

Address Contents

1080 The start of the non-resident section

1081 The restart address of the Find_64 Kb and Find_RPB
procedures

1087 The jump-dots used to tell the console that certain

special commands have finished (e.g., the end or
power-on part #1)

0E30 The start of the Compatibility Mode microcode

1005 The microaddress to send a l-packet response

1000 The microaddress to send a 2-packet response

1001 The microaddress to start housekeeping after having
loaded CSM.STATUS

1A7C The entry into REI microcode, used by the IRD command

04C2 The start address of CSM.CNSL_READ

0041 The start address of CSM.CNSL_WRITE

04D0 The start address of EHM.MREG.RW, needed for some CSM
commands

0040 The start address of PR.INVALIDATE.TB

0042 The start address of MTRP.CACHE.SWEEP

0044 The start address of READ.FBOX.REG

0047 The start address of FBOX.RESET.O

0048 The start address of REQUEST.SOFTWARE.INTRPT

0265 The start address of GET.PTE.SUBROUTINE

0279 The start address of GTE.PTE.2

09C2 The start address of MTPR.TODR.SUB

09C4 The start address of MTPR.CSL.WRITE

09C8 The start address of MTPR.CSL.WRITE.1l
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Table 11-9 CSM Overlays

CcsM001

CSM002
CSM003
CcsM004
CSM005
CSM006

CSM007
CSM008
CSM009
CsSM010
CSMO011
CcsM012
CSM013
CSM014
CSMO15

CSMO016
CsM017
CsM018
CSMO019
CsM020
CSM021
CsM022
CsM023
CSM024
CSM025

CSM026
CcsM027
CsM028

CSM029
CSM030

CSM031

CSM032
CsM033
CSM034
CSM035
CSM036
CSM037
CSM038
CSM039
CsM040
CSM041
CSM042
CSM043

Read_IPR_Group_0
[KSP,ESP,SSP,USP,ISP,POBR,POLR,PCBB,P1BR,P1LR,
SCBB,SBR,SLR]

IRD

Continue_Microflow

Examine Ebox _Scratchpad_Register

Examine Ebox 1 _Misc. Reglster [SPADR, STATE, IBGPR]

Examlne_Ibox_M1sc. Register [EMD, VA.SAV, VIBA.SAV,
CPC, ISA, ESA, VPCBITS]

Deposit_Ebox_Scratchpad_Register

Deposit_] “Ebox Misc. Reglster [SPADR,STATE]

Examine Phys1cal CPU_Memory

Flush_Ibox_and_Loop

Depos1t_Phys1cal_CPU_Memory

Translate Test Virtual Read

Find_64kb™ - -

Read_Internal Mbox_Register

Read Internal Ebox . _Register [CSLINT, PSL, EDPSR, IBE,
EBCS, EDMS] —

Write_Internal_ Mbox_Register

Write_Internal_Ebox_Register [CSLINT, PSL, EDMC, EBCS]

Clear_Internal Mbox_Register

Translate__Test V1rtua1 _Write

Examine PAMM Location

Flush_IBOX (and do not loop)

Access_IOA

Find_ RPB

Examine PC

Read IPR Group 1 [IPL, ASTLVL, TODR,.SISR, ICR, EHSR,
1CCS, PAMLOC, SID, CSWP]

Read_IPR_Group_2 [RXCS, MAPEN, PMR, TXCS, RXDB]

Read_IPR_Group_3 [STXCS, PAMACC, ACCS, ESPD, STXDB]

Write IPR Group 0[KSP, ESP, SSP, USP, ISP, POBR, POLR,
PCBB, P1BR, P1LR, SCBB, SBR, SLR]

Write_IPR Group_l [IPL, ASTLVL, SIRR, SISR, NICR, ICCS]

Write IPR Group 2 [RXCS, DFI, EHSR, PAMLOC, TXCS,
PAMACC, TXDB, PMR, ACCS]

Write IPR_Group_3 [MAPEN, TBIA, TBIS, TBCHK, CSWP,
CRBTT

Write_IPR_Group_4 [STXCS, STXDB, ESPA, ESPD]

Read_IPR Group 4 [MDECC, MENA, MDCTL, MCCTL, MERG]

Write IPR Group 5 [MDECC, MENA, MDCTL, MCCTL, MERG]

erte_IPR_Group_6 [TODR, TXCS]

Clear_Main_memory

RESERVED FOR FUTURE GROWTH

RESERVED FOR FUTURE GROWTH

RESERVED FOR FUTURE GROWTH

CSM.ENTRY.PO PART 1

CSM.ENTRY.PO PART 2

CSM.ENTRY.MICRO

(formerly CSMY21) Flush_Ibox and IRD without NOPs

NOTE

To determine which CSM overlay was last 1loaded,
use the following procedure:

1.

Determine the Tll memory address where the
overlay number is stored using the SHOW
VERSION console command.

Examine the T11 address using the EXAM
console command.
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3. Convert the octal value to decimal to

determine the CSM overlay loaded.

Example 11-1 Determining which CSM overlay was loaded
1. >>>>SHOW VERSION
CSMOVN:013251

2. >>>>E/U/B $013251 ;USE %0 TO SPECIFY
U 013251 000017

3. 17 (octal) = 15 decimal, therefore the last CSM
loaded was CSM015.BPN

11.7 EBOX MICROCODE LOCATIONS/REGIONS

OCTAL

overlay

Table 11-10 contains a list of EBox microcode locations/regions.

Table 11-10 EBox Microcode Locations/Regions

Address Contents

0001 Integer overflow trap after IRD

0007 Trace trap entry point

000a EBox TB miss routine

000B Memory management faults (Access violation or
translation not valid)

000C M-Bit not set for EBox references

000E EBox page boundary crossing

000F Unaligned reference traps

0012 OP PORT TB miss routine

0014 M-Bit not set for OP PORT references

0015 Retry OP PORT write and OP PORT I/0 read
(combined)

0016 Page boundary crossing in OP PORT

001A IBUF TB miss routine

001D IBUF read from I/O space

0040 Invalidate TB routine

0265 Routine to fetch PTE from Page Tables

1800~-18FF Native mode C and D Forks
1A00-1AFF Native mode B Fork
1B00-1BFF Native mode A Fork
1C00-1FFF User microcode (WCS)
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11.8 EBOX UPC TESTPOINTS

Table 11-11, a list of the EBox uPC backplane pins, may be used
or used with a logic analyzer. For triggering, use

for scoping

"CLOCK5 141 D H" and enable with "LD ENA L".

Table 11-11 EBox Micro PC Testpoints

Channel Signal Name Print Section/Slot/Pin
0 EUPC 00 H CSB A03.68

1 EUPC 01 H CSB C03.06

2 EUPC 02 H CSB C03.42

3 EUPC 03 H CSB B03.03

4 EUPC 04 H CSB B03.48

5 EUPC 05 H CSB B03.10

6 EUPC 06 H CSB B03.56

7 EUPC 07 H CSB B03.06

8 EUPC 08 H CSB B03.53

9 EUPC 09 H CSB B03.08

A EUPC 10 H CSB B03.54

B EUPC 11 H CSB B03.04

C EUPC 12 H CSB B03.49

CcQ LD ENA L CSB A03.94
CLK CLOCK5 141D H CSB B03.44
MARK EBOX MARK H CSA C03.63 or B11.45
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CHAPTER 12

FBOX

OP BUS D<31:00>

[ WBUS D <31:00>," OPAR B<3:02* >

SYSTEM CLOCKS

TBA']M

10212
e CONTROL
FROM 1BOX
GPR/ CONTROL
CONTROL/STATUS f——
ALN SPAD FBR FROM EBOX
(] e |, status
TO IBOX
FB BUS D <31:00> CONTROL STATUS
:> STORE " 70 EBOX
ACL sop] | status
FBM | L0213 SDB TO MBOX
¢
[vec] rhsuspIee
CONTROL
- FROM IBOX
CONTROL
| SDB ] FROM EBOX
t T TO/FROM
CONSOLE

Figure 12-1

FBox Basic Block Diagram
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=

i i

FRACTION FBOX EXPONENT
RESULT REG'S RESULT

FRACTION EXPONENT
] ADDER ADDER
A N\ B /\
ACC T I
| ASIDE B-SIDE
ALIGN ALIGN
MULTIPLY NGRM
A B
EXP EXP
MPIER I
“J:CPQE‘E A-SIDE B-SIDE
e unpack| | unpack PC
ALIGN ALIGN 1
T T 1 GPR'S

OPERAND PC
MULTIPLEXER

2 i '

FBA
| sopa | sops | sopc CONTROL

STORE
FBM
CONTROL T
STORE

DIAG
FDRAM PC o

0PBUS >

Figure 12-2 FBox Block Diagram

MR-12741
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FBOX
FBOX MICROCODE

12.1

FBOX MICROCODE

12.1.1 FBox Adder (FBA) Microcode

ADORESS (NEX)

| 1

[

FBOX ADDER (FBA) MICROWORD (ULD FORMAT) MICROWORD BITS <47 00>
FXAMINE FROM CONSOLE® >>>E/FBACS ADDRESS FA18-23
a7 % 45 “ 3 2 41 40 39 38 a7 36 35 34 33 2

oWRT USEL RA <20> UORTY <10> UEALY <40> UFADROTK <20>
SPAD UPAR UFADSIG
: 1o 1,0 £ 3 2 10 2 o, 0
‘ 1 1 1 ] 1 1 1 | 1 1 1 l 1 1 1 |
3t 30 2 28 27 2 25 24 2 2 21 20 19 18 17 16
[ UFADK <1:0> UBSIDE <1:0> l USHFTX ‘ USOPK <1.0> l UFARAK <1:0> ] uusmmFl UAUXK <10> l UROTK <20> K NMll
oo [ [ [ o [ 0
| L 1 1 | 1 1 1 i 1 1 1 l 1 1 1 |
15 " 13 12 11 10 09 08 o7 06 05 04 0 02 ot w
I UHMX<2 0> j UBEN <30> l UJUMP (NEXT ADDRESS) <8.0> J
2 1, 0 3 2 0 8 7, 6 s 4 3,2 [
I 1 1 1 l A 1 1 I 1 1 1 1 1 1 I

Figure 12~4

FBox Adder Microcode Worksheet

FBOX ADDER (FBA) MICROWORD (ULD FORMAT) MICROWORD BITS <47:32>
EXAMINE FROM CONSOLE: >> > E/FBACS ADDRESS FA 18-2
47 46 45 44 43 42 41 40 39 38 37 ) 35 34 33 32
USEL RA <2:0> UDRTY <1:0> UEALU 24:0> UFADROTK <2:0>
e UPAR UFADSIG
2 10 1,0 L, 3, 2 1 0 2 1, 0
2 2 36 2 a7 39 1 06 3 04 2 ” 3 20 12 13

PHYSICAL BIT NUMBERS

Figure 12-5

UWRT SPAD<0>

FBA Microword <47:32>

This bit specifies reading or writing the scratchpad, and has the
following encoding:

0
1

read scratchpad
write scratchpad



FBOX
FBox Adder (FBA) Microcode

USEL RA<2:0>

This field selects the scratchpad or GPR address, and has the
following encoding:

0 = base address (30) for scratchpad locations 30 - 3F
1 = base address (20) for scratchpad locations 20 - 2F
2 = base address (10) for scratchpad locations 10 -~ 1F
3 = base address (00) for GPRs in locations 00 - OF

4 = GPR/SP address = GPR/SP address +1

5 = hold the GPR/SP address

6 = GPR address from IBox for optimized instruction

7 = GPR address = previous address +1 if OPBus is wvalid,
otherwise GPR address = previous GPR address

UDRTY<1:0>

This field controls DATA READY, DATA REQUEST, and holding the
SOPC latch. The field has the following encoding:

0 = NO OP
1 = At T3 assert DATA RDY. At T1 hold SOPC

2 = At T3 predict DATA RDY for F-format, else, if in range
assert DATA RDY. At Tl, clock the conditions in the FBR

3 = At T3 assert DATA REQUEST

UPARKO0>

This bit reflects the microword parity, and has the following
encoding:

0 = microword has odd parity, parity bit is reset
1 = microword has even parity, parity bit is set
UEALU<4:0>

This field controls the FXP, GXP, and FBR. The following field
encoding specifies the related macro definitions:

00 = COMP.SIGN 10 = SPARE 4

01 = GXP DIFF 11 = SUBG XOPA - XOPB

02 = SPARE 3 12 = ALIGN ADD GXP

03 = FXP DIFF 13 = SPARE 2

04 = LOAD EXP 14 = CLOCK SELF TEST ERROR
05 = WBUX -> XOPA 15 = SET DIVIDE BY 0

06 = WBUS + 1 16 = SUM AND LOAD BIAS

07 = CLR EXP 17 = SUB AND LOAD BIAS

08 = LD BYT NORM 18 = DIVIDE ADJ EXPONENTS
09 = CLR XOPB 19 = MUL.ADJ EXPONENTS

OA = CLR XOPA 1A = ADJ ADD FXP

0B = HOLD EXPS 1B = SPARE 1

0C = WBUS =-> XOPB 1C = SAVE EXPS

0D = LOAD 32 1D = SUBF XOPA - XOPB

OE = LD BIT NORM 1E = CLK EXCEPTS

OF = LD 80 -> XOPB 1F = NORM EXPS

—
N
1
w
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FBox Adder (FBA) Microcode

UFADROTK<2:0>

This field specifies loading of the latch that cont

rotators The field has the following encoding:
AO = DIVIDE, set up for a rotate 1
1 = HOLD, do not change the content of the BIT
2 = UNDEFINED, not used
3 = UNDEFINED, not used
4 = NO ROTATE, do not rotate
5 = NORM, load bit normalize count
6 = ALIGN, load bit alignment count
7 = DIVIDE UNPACK, load 7 (F or D - format) or
for divide unpack
UFADSIGK0>

This field defines the operand significance for
substraction. The field has the following encoding

0

data being processed by fraction adder

significance

data being processed by fraction adder
significance

FBOX ADDER (FBA) MICROWORD
EXAMINE FROM CONSOLE: >>>E/FBACS ADDRESS

31 30 29 2

(ULD FORMAT)

2 24 2 22 21 20

rols the bit

ROT latches

2 (G-tormat)

addition or

is of low

is of high

MICROWORD BITS <3116>
FA18-23

18 17 16

20 2
USOPK <10>

‘ USHFTX l
'

UFARAK <10>

‘ UAUXK <10> l
A— L

UFADK <10> UBSIDE <1:0> UALNSIG
o0

0 0 0 1 0

UROTK <20> UK HMX
2 1 0

l 1
"
02 27

25 40 08
PHYSICAL BIT NUMBERS

46 21 03 1" of

Figure 12-6 FBA Microword <31:16>

UFADK<1:0>

This field controls the fraction adder, and has

encoding:

00 19

the following

0 = ADD, add A + B

] = OPCODE, add or subtract A+B depending on op code and op
code sign

2 = DIV, add or subtract A+B depending on previous guotient
bit -

3 = SUBT, subtract A - B

12-6
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FBox Adder (FBA) Microcode

UBSIDE<1:0>
This field controls the AUGL, and has the following encoding:
0 = load FAD, clear EXT

1 = load BYT ROT, ROT and BSMX potentially unpacked, aligned,
or normalized

2 = ZERO, clear

3 = HOLD

USHFTX<0>

This field controls loading the FARA and FMRB and the input to
the SHFTX MUX, and has the following macro definition encoding:

0 = READ.FMRB
1 = LOAD.ADDL
USOPK<1:0>

This field selects the inputs to the source operand muxs, and has
the following macro defintion encoding:

0 = FARA.OPBUS

1 = WBUS.FARA

2 = OPBUS.OPBUS
3 = GPRBUS.OPBUS

UFARAK<1:0>

This field controls loading of the FARA, and has the following
macro definition encoding:

0 = LOAD.H.G, load the packed high bits of G-format: load
FARA <31:00>, GROVER will rotate FARA output left 4
bits.

1 = LOAD.H.DF, load the packed high bits of F/D-format: load
FARA <31:00>. GROVER will rotate FARA output left 8
bits.

2 = LOAD.L.G, if the previous FARA was 0, load the packed low
bits of G-format, load FARA<31:00>. GROVER will rotate
the FARA output left 4 bits.

LOAD.L.DF, if the previous FARA was 1, load the packed
low bits of F/D-format, load FARA<31:08> GROVER will
rotate FARA output left 8 bits.

LOAD.NOROT, if the previous FARA was 2, load FARA
<31:08>. GROVER will rotate FARA output left 8 bits.

3 = HOLD, hold FARA.
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FBox Adder (FBA) Microcode

UALNSIG<00>

This field determines the significance of operands for alignment,
and has the following encoding:

0 = process low-order bits )
1 = process high-order bits
UAUXK<1:0>

This field CONTROLS THE AUXA and AUXD latches, and has the
following macro definition encoding:

0 = HOLD

1 = LOAD.AUXA

2 = LOAD.AUXD

3 = LOAD.AUXA.AUXD
UROTK<2:0>

This field controls the AMX/BMX inputs and the BSIDE byte
rotator, and has the following macro definition encoding:

INPUT.A.B
INPUT.B.A
ALN.LD.CNT
ALN HOLD.CNT )
DATA.A.B
- DATA.B.A
DATA.A.B.NRM
NORM

NoubewNN-O
L T I I T |

UKHMX<0>

This bit generates the K input to the AHMX, and has the following
macro definition encoding:

0

"

K.ZERO, generate zero for AHMX.K

1

K.RND.DT, generate a rounding constant dependent on the
data type for AHMX.K

12-8



FBOX ADDER (FBA} MICROWORD
EXAMINE FROM CONSOLE. >>>E/FBACS ADDRESS

13 12

{ULD FORMAT)

15 14 i 10 09 07

FBOX
FBox Adder (FBA) Microcode

MICROWORD BITS <15.00>
FA 18-23

05 04 03 00

UHMX£203 UBEN 3.0

L0 2

UJUMF (NCXT ADDRCSS) <0:0>

o7 "
PHYSICAL BIT NUMBERS

15 41 32

Figure 12-7 FBA Microword <15:00>

UHMX<2:0>

This field enables the hidden-bit MUXs,
macro definition encoding:

K.BERT
K.AUXD
BERT.0
BERT.WRTLT
AUXA.BERT
AUXA.AUXD
AUXA.O
AUXA.WRTLT

mowononnwnn

Nouds W= O

UBEN<3:0>
This field enables modifying the UJ
following macro definition encoding:

IRD and DATA IN
PREDICT.NORM.RESP
ED.INFO

not used

FAD.ZERO

MUL.SYNC

DATA SYNC

DATA.IN

EXP.ZERO

OPVAL and EXP.DIFF
not used

EXP.DIFF <64
OPC.SS

RETURN

CALL

NOP

L T | | I 1A

MEmOOWPOOIAUNEWN O

UJUMP<8:0>

This field generally defines the next micro address, but

and has the following

UMP field, and has the

may

modified by the UBEN field which is ORed into it.
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FBox Multiplier (FBM) Microcode

12.1.2

ADDRESS (HEX)

| |

FBOX MULTIPLIER (FBM) MICROWORD

(ULD FORMAT)

EXAMINE FROM CONSOLE >>>E/FBMCS ADDRESS

FBox Multiplier (FBM) Microcode

DATA (HEX)

I

LT L]

MICROWORD BITS <3900>

FM 14-18
3% 35 34 33 2
MSMXCTL <10> | Mamx sEL|
ML peupa <20>
SYNC 0 2

L]

i W 29 2 21 2% 25 2 23 22 21 20 19 18 17 16
MAMX SEL <20> EXAC LD <10> CARRY CTL <20> LDACC <1.0> MPLR SEL<20> MHOLD
08MUX | COUNTER MCAND
! SEL CLEAR (MPLRENAB) | ggip'~ | SEL<30>
[ 1 0 210 (- v, 0 3
I I 1 ’ 1 1 1 J 1 1 1 l 1 1 1 l
15 14 13 12 1" 10 09 08 07 06 05 04 03 02 o1 00
[ MHOLD SEL <3 0> l DEN €30 l NEXT ADORESS (J) <80>
2 1,0 3 2 1 0 8y 7 6 5 4 3 2 1 0
L ! I l 1 I L I ! I 1 ) L 1 I
[

Figure 12-8

12-10
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FBox Multiplier (FBM) Microcode

FBOX MULTIPLIER (FBM) MICROWORD
EXAMINE FROM CONSOLE: >>>E/FBMCS ADDRESS

(ULD FORMAT)

MICROWORD BITS <39:32>
FM 14-18

PHYSICAL BIT NUMBERS

Figure 12-9 FBM Microword <39:32>

PARITY<0>

a7 36 35 2] 33 32
SPARE <1.0> MSMX CTL <1:0> | MRMX SEL|
Mol | ormma <20>
1o, 0 1 L] 2
37 39 29 19 04 20 18
and has the following

This bit reflects the microword parity,
encoding:

0 = ODD, uword has odd parity and parity
1 =

bit is reset

EVEN, uword has even parity and parity bit must be set

SPARE<1:0>

This is a spare field and all encoding is 0 and is decoded as
NOP.
MUL SYNC<0>
This bit informs the FBA that the FBM has result data ready, and
has the following encoding:
0 = NOP
1 = SYNC, send SYNC to FBA
LDFMRA<KO0>
This bit enables 1loading of the FMRA latches, and has the
following encoding:
0 = HOLD FMRA
1 = LOAD FMRA
MSMX CTL<1:0>
This field selects the input to the MSMX mixer, and has the

following macro definition encoding:

EXACC
EXACC and 0
EXACC and BYPASS

0
1
2
3 FMRA and BYPASS

12-11
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FBox Multiplier (FBM) Microcode

FBOX MULTIPLIER (FBM) MICROWORD
EXAMINE FROM CONSOLE: >> > E/FBMCS ADDRESS
31 30 29 28 27

(ULD FORMAT)

2% 25

MICROWORD BITS <31:16>
FM 14-18
24 23 22 21 20 19 18 17 16

MRMX SEL <2:0> EXACLD <1:0>

1 0 1 0 2
L n

CARRY CTL <2:0>

S?EANJER (MPLR ENAB)

1
L i

LDACC <1:0> ‘ MPLR SEL<2:0> ?ﬁmn

MHOLD
SEL<3.0>]
3

17 16 2 22 15
PHYSICAL BIT NUMBERS

Figure 12-10

MRMX SEL<2:0>

This field selects the input to

following encoding:

0 = PROD.F
DIVISOR.LOW
1 = PROD.D.HIGH
QUOT.D.HIGH
2 = PROD.G.HIGH
QUOT.D.HIGH
3 = not used
4 = QUOT.F
ACC.LEFT24
5 = PROD.D.LOW
QUOT.D.LOW
6 = PROD.G.LOW
QUOT.G.LOW
7 = ZERO

EXAC LD<1:0>

MRMX

MRMX

FRMX
bit

MRMX

MRMX

MRMX

bit

MRMX

10 " 08 12 00 13 09 05 03

FBM Microword <31:16>

the MRMX mixer, and has the

enabled for FMRA unshifted

enabled for FMRA unshifted

enabled for FMRA shifted left 1

enabled for EXACC unshifted

enabled for EXACC unshifted

enabled for EXACC shifted left 1

disabled and output is 0

This field enables loading of the EXACC 1latches, and has the
following macro definition encoding:
0 = LD.Q
1 = MSMX.TO.EXACC
2 = Q.TO.EXACC
3 = NOP
CARRY CTL<2:0>
This field controls the Carry Save logic, and has the following
encoding:
0 = add ACC CLACOUT A and ACC CLACOUT D to the partial
product
1 = add ACC CLACOUT B and ACC CLACOUT D to the partial
product
2 = add ACC CLACOUT C and ACC CLACOUT D to the partial
product
3 = add ACC CLACOUT D to the partial product

12-12
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FBox Multiplier (FBM) Microcode

4 = load CRY A
5 = load CRY B
6 = load CRY C
7 = not used
LDACC<1:0>

This field controls the loading of the ACC, and has the following
encoding:

hold accumulator
shift ACC right 8 bits
shift ACC left 24 bits
clear accumulator

W =O
oo

QBMUX SEL<0>

This bit selects the input to the MDOX multiplexer (multiplicand
or quotient), and has the following encoding:

SEL.MCAND, select MDOX ftor MCAND

0
1 SEL.QUOT, select MDQX for quotient bits

COUNTER CLEAR<KO>

This bit enables and clears the Quotient Bit Counter, and has the
following encoding:

0
1

INC, enable quotient bit counter to increment
CLR, initialize quotient bit counter to 0001

MLPR SEL<2:0>

This bit selects the active 8-bit multiplier, and has the
following macro definition encoding:

0 MHLDC.BO, select MHLDC byte
MHLDD.BO, select MHLDD byte
MHLDC.Bl, select MHLDC byte
MHLDD.B1l, select MHLDD byte
MHLDC.B2, select MHLDC byte
MHLDD.B2, select MHLDD byte
MHLDC.B3, select MHLDC byte
MHLDD.B3, select MHLDD byte

NS WN -
Wonowononnon
WWNNNF~HOO

MCAND SEL<O0>

This bit selects the active 32-bit multiplicand, and has the
following encoding:

0
1

SEL.MHLDA, select MCAND MUX for MHLDA
SEL.MHLDB, select MCAND MUX for MHLDB

12-13
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FBox Multiplier (FBM) Microcode

FBOX MULTIPLIER (FBM) MICROWORD (ULD FORMAT) MICROWORD BITS <1500>
EXAMINE FROM CONSOLE >>>E/FBMCS ADDRESS FM14-18

15 1 13 12 " 10 09 08 07 06 05 04 03 02 01 00
[ MHLD SEL <30> BEN <30> NEXT ADDRESS (J) <80>
2

LV, 0 3 2 1

02 06 07 27 3 u 30 £ 36 38 3 32 2% 34 2 8
PHYSICAL BIT NUMBERS

Figure 12-11 FBM Microword <15:00>

MHLD SEL<3:0>

This field controls the loading of the multiply hold latches, and
has the following macro definition encoding:

LOAD.A.F
LOAD.A.D.H
LOAD.A.G.H
LOAD.A
SPARE
DATA.LOAD.AB.D.L
LOAD.AB.G.L
LOAD.B
LOAD.C.F
LOAD.C.D.H
LOAD.C.G.H
LOAD.C

HOLD
LOAD.CD.D.L
LOAD.CD.G.L
LOAD.D

MEOUOQWPOOLdAUAEWNHO
L T T T T T I T I TR T R T

BEN<3:0>

The Branch Enable field allows the modification of the NEXT
ADDRESS (UJuMP) field, and has the following macro defintion
encoding:

0 OPBUS.VAL and IRD
not used
DATA+SYNC
EXPONENT.ZERO
not used
not used
not used
not used
OPBUS.VALID
not used
not used
not used
not used
RETURN
CALL
NOP

o

THUOUONOWD>OOJOUID WN -
L T T T T TR T T T T

NEXT ADDRESS<8:0>

The UJUMP field specifies the next microaddress. The field may
be modified by the content of the BEN field which is ORed into
it.
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FBox Dispatch RAM (FDRAM)

12.1.3 FBox Dispatch RAM (FDRAM)

ADDRESS (HEX) DATA (HEX)

FBOX DISPATCH RAM (FORAM) MICROWORD (ULD/PHYSICAL FORMAT) MICROWORD BITS <7:0>
EXAMINE FROM CONSOLE >>> E/FDRAM ADDRESS FM11
04 03 02 01 00

FORMAT FORK ADDRESS <4:0>
0 0

L

Figure 12-12 FBox Dispatch Ram (FDRAM) Microword

1 4 3 2 1

. i

NOTE

The ULD and physical bit number assignments are
identical.

FDRAM PARITY<O0>

This bit represents the odd FDRAM parity.

FORMAT<0>

This field is enabled only when an OP Code is being decoded. The
ficld is routed to the FBR where it is decoded to provide
G-format, F-format, and I-format (integer) data formats.

FORK ADDRESS<4:0>

This field is routed to the FBA and FBM MSQs as the micro PC for
fork and trap conditions.

12.1.4 FBox Substitution Modules

If the FBox is removed for troubleshooting, or any other reason,
the FBox substitution modules must be installed. The FBox Jumper
Module (FJM), an L0218, will replace the FBM (L0213) in slot AC7.
The FBox Terminator Module (FTM), and L0223, will replace the FBA
(L0212) in slot AC8. The FBox terminates the WBus and OPBus.
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Turning the FBox ON and OFF

12.1.5 Turning the FBox ON and OFF

The FBox can be turned on and off via the Accelerator Control and
Status register (ACCS =~ IPR number 28). This register may be
written or read via any Macro program or alternatively via
console commands. When the FBox is turned off, EBox microcode
will handle those floating point instructions normally executed
by the FBox.

The default mode of operation is for the console to enable the
FBox (if present) upon booting. VMS, in turn, will also attempt
to turn on the FBox at system startup time. Note that in order
to disable the FBox while running VMS, you must write the ACCS
register AFTER VMS has been booted.

12.1.5.1 To Disable the FBox - After the system 1is wup and
running a Macro program (such as VMS):

“P ; enter CIO mode
>>>HALT ; halt the processor
>>>DEPOSIT ACCS 0 ; turn the FBox off
>>>CONTINUE ; then continue

12.1.5.2 To Enable the FBox - After the system is up and running
a Macro program (such as VMS):

“p ; enter CIO mode
>>>HALT ; halt the processor
>>>DEPOSIT ACCS 8000 ; turn on the FBox
>>>CONTINUE ; then continue

12.1.5.3 To Determine the Status of the FBox -~ After the system
is up and running a Macro program (such as VMS):

“pP ; enter CIO mode
>>>HALT ; halt the processor
>>>EXAMINE ACCS ; read the ACCS register
I 28 0000X001 ; ACCS contents printed on console, where

X=0 if FBox is disabled

X=8 if FBox is enabled
Note that the 'l' digit refers to the
accelerator type and is set by microcode
Refer to the register description for ACCS
then continue

e ~e we we

>>>CONTINUE
NOTE

There is a console flag called 'FBOX' which may
be set or cleared via the SET FBOX ON and SET
FBOX OFF commands. In addition, the status of
this flag will be displayed with the SHOW FLAGS
console command.
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Turning the FBox ON and OFF

This command DOES NOT directly control the
enabling or disabling of the FBox. Its purpose
is to control the action of the INIT console
command regarding the enabling or disabling of
the FBox. 1If set ON, the FBox (if present) will
be enabled by the INIT, INIT/CPU, or INIT/PAMM
commands .

Accessing the ACCS register is the only way to

determine the actual status of the FBox and to
control enabling and disabling it.
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IBOX MICROCODE

13.2 IBOX MICROCODE

ADDRESS (HEX) DATA (HEX)

180X CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS. <50 un>
EXAMINE FROM CONSOLE >>>E/ICS ADDRESS

WWWW////%

1 1 Il I | 1 1 ‘ | 1 1 } ! ! 1

a7 a5 [ 4 43 4 a1 40 39 38 37 30 33 k2] 2 38
5C2 | 180X niBiT UNPACK
umr 0IAG (INHIBI .
wiece | waak | Onervau | tatr UNSTALL | CYCLEID <10> UMISC<3 0> MCF <30> o>
0 SHIFT) 0 3 2, 1,0 3,2 1 1

I B DU B

il 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

UNPACK | OP VALID CTL <10> UCODE GPRSEL <20> CIXCTL <20> BMUX SEL <20> AMUX SEL<20>
ciL fEQ WBUS
0 ) 0 MODE | peo 2 I ) 2 1 0 2 2 1
! N N LI |
| L i L { L L L l ! 1 L | I ) L I
1 14 13 i 1 10 09 08 07 06 05 na nm 0 n 00
IA%X SeL 1 UIRAP CTL<1 0> l IFORK CTL <20> I UBEN CTL <1 0> NEXT ADDRESS (NA) <703 l
<205
o 2 ' '
0 [N 0 0 o, 6 5 4 32 [

| L L 1 ‘ L ! 1 I 1 i ! L I I |

o 1a7m0

Figure 13-3 IBox Microword Worksheet

1B0X CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS <5048>
EXAMINE FROM CONSOLE >>>E/ICS ADDRESS 1CA2-6

PHYSICAL BIT NUMBERS

Figure 13-4 IBox Microword <50:48>

ICS OPARKO>

The MICRO PARITY field contains odd parity generated on the
uword.
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1BOX CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS <47:32>
EXAMINE FROM CONSOLE. >>>E/ICS ADDRESS 1A 2-6

47 46 5 44 43 42 a 40 39 38 37 36 35 34 33 32

1B HOLD

(UHIBIT | UNSTALL | OYGLE 10 <1 0> UMISC<3 03> WeF <3
SHIFT) 1,0 3 2, 1,0 3,2, 1
8 45 32 16 31 2 23 15 14 & 7 30 29 28 27 m

PHYSICAL BIT NUMBERS

umise2 | IR0x NIAG
<20> MARK | UNSTALL
[

UNPACK
CrL <>
1

Figure 13-5 IBox Microword <47:32>

UMISC2<2:0>

The MICRO MISCELLANEOUS field provides those miscellaneous
functions which do not require the assignment of an entire field
for control.

NOP

INDEX.IMM

ENA.OPBUS.PARITY

UNUSED

FORCE.SET.SB.VALID
INHIBIT.SET.SB.VALID
FORCE.SET.SB.ENA.OPBUS.PARITY
UTRAP.CIP

o e WO
LI T 1 I [ B 1 O

IBOX MARK<0>

The IBOX MARK field is used to mark a microinstruction for
microcode or hardware debugging.

0 = Normal: no microbreak

1

1}

Microbreak

DIAG UNSTALL<O>

The DIAGNOSTIC UNSTALL field is used only in diagnostic mode, and
will override all IBox stall conditions.

NOP

0
1 Override any IBox stall condition

IB HOLD (INHIBIT IBUF SHIFT)<0>

This field inhibits the IBUF from shifting, and is used only in
diagnostic mode.

Nohold

0
1 Hold

JUNSTALL (DIAGNOSTIC UNSTALL)<0>

This field is used in some IBox microtrap routines to override
all ISTALL terms: ISTALL due to an EBox STOP command, or due to
DRAM SUSP.

0 = NORMAL
1 = Override STALL
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CYCLE ID<1:0>

The CYCLE ID field classifies the current cycle into one of the
following types:

0 = NORMAL: NON-IFORK CYCLE

1 = INDEX IFORK ENTRY [RX]

2 = BASE OPERAND ADDRESS (BOA) ENTRY

3 = TFORK ENTRY AND -(BOA+[RX])
UMISC<3:0>

The MICRO MISCELLANEOUS field handles miscellaneous IBox
functions.

NOP

Stall until FBox OP.WRITE command
IB.FLUSH.LD.CPC

IB.FLUSH

CON.BRANCH

IB.FLUSH.COND

READ. IMD

INH.SB.CHECK

Reserved Addressing Mode (RAF)
DIAG.DONE

DIAG.RESET

BMUX.CHK.CTX

POP Stack

Clear CPC VALID; for Flush and Branch
COND.FA.OP.MEM.REQ

FA.OP.MEM.REQ

LU | I (N T I I T O

TMEHUOETP OOV D WN O

MCF<3:0>

The MICRO MEMORY CONTROL FUNCTION field defines the OP PORT MCF
field.

0 READ.RCHK if DRAM MEM equals read and READ.WCHK if DRAM
MEM equals modify

NO OP-PORT MEMORY REQUEST
WRITE.V.NOPAGE
WRITE.V.NOPAGE. 2ND

UNUSED

WRITE.V.WCHK

UNUSED

UNUSED

READ. V.WCHK

UNUSED

READ.V.RCHK
READ.V.RCHK. 2ND
READ.V.NOPAGE
READ.V.NOPAGE. 2ND
1B.FILL.OP

IB.FILL.IBF

LI T (| T A | 1 O T }

MEBUOW > OO U D WN -
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IBOX CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS<31:16>
EXAMINE FROM GONSOLE: >>>E/ICS ADDRESS 1A 2-6
3t 30 29 28 27 2 2 2 2 2 21 20 19 18 17 1

UNPACK | OP VALID CTL <1:0> UCODE GPR SEL <20> CTXCTL <20> BMUX SEL <2:0> AMUX SEL<2:0>
1L REQ WBUS

MODE

REQ

] 0 L1, 0 2 10 2 1,0 2 1
g % 25 E] 3 02 ot 00 08 o7 [ 1 10 09 05 04

PHYSICAL BIT NUMBERS

Figure 13-6 IBox Microword <31:16>

UNPACK CTL<1:0>

The UNPACKER CONTROL field determines how the 1ID register data
should be unpacked before being driven onto the OP Bus.

0 = NOP

1 = SIGN EXTEND IF -ASRC

2 = Unpack as short literal according to DRAM CTX and type
fields.

3 = Unused

OP VALID CTL<1:0>

The OPERAND VALID CONTROL field controls the setting of the OP
VALID flag for the ID and IMD operand buffers.

0 = NOP

1 = Set OPVALID if ((READ + MODIFY + VSRC)* RMODE) + -(ASRC *
RMODE)

2 = Set OPVALID if ASRC + ((READ + MODIFY) * ALIGNED)

3 = Set OPVALID unconditionally

REG MODE<0>

The REGISTER MODE field marks the beginning of register mode
specifier processing. It determines the validity of an entry
into the scoreboard. These are the only cases when scoreboard
entries are validated.

0 = Not an RN specifier
1 = RN specifier

UCODE WBUS REQ<0>

The UCODE WBUS REQUEST bit partially controls updating the RLOG
and requesting an IBox WBus cycle.

0 = RLOG entry is pushed if this is the first IFORK for this
OPCODE. WBus is conditionally requested if doing an
UNWIND (GPR SEL = 3)

1 = RLOG entry is pushed with valid GPR number and context
entry. WBus is requested.

13-7



IBOX
IBOX MICROCODE

GPR SEL<2:0>

The GPR SELECT field determines the source of the GPR read
address.

GPR address from IBUF <Bl1>

Index register is beilng addressed by a saved index
register number

Last GPR address plus 1

GPR address is previous GPR address

RLOG unwind

GPR address <3:2> from CTX CTL<1:0>; GPR address <1:0>
from UNPACK.CTL<1:0>

UNUSED

UNUSED

k=]

non

Vb W N
Wowonou

~N o

CTX CTL<2:0>
The CONTEXT CONTROL field controls the various contexts (data
types) [or Lhe adder, memory references, and RLOG entrics during
a microcycle.

CONTEXTS (IN BYTES)

ADDER MEM RLOG
cTX CTX CTX

0  DRAM DRAM DRAM
CTX CTX CTX

1 4 4 4

2 X 2 X

3 + RLOG X X .
CTX

4  -DRAM DRAM ~DRAM
CTX CTX CTX

5 -4 4 X

X = UNDEFINED

BMUX SEL<2:0>
The BMUX SELECT field controls the input to the BMUX.

ZERO

VA

Adder CTX as defined by CTX CTL

UNUSED

DMX.IBF

DMX.IMD

CPC, used for string continued flushes

Hold VA, inhibit VA clocking. Not a BMUX SEL function

Noues Wwho-O
Pnowowon

[Tl
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1BOX CONTROL STORE MICROWORD (ULD FORMAT) MICROWORD BITS <15:00>
EXAMINE FROM CONSOLE: >>>E/ICS ADDRESS 1026

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

Alg%)( SEL| UTRAP CTL<1.0> IFORK CTL <2:0> UBEN CTL <1:0> NEXT ADDRESS (NA) <7:0>
<20>
X 2 ' [ U 7 6 5 4 3 2 1,0

\ 03 20 19 18 17 16 22 21 42 41 40 39 38 37 36 35
| PHYSICAL BIT NUMBERS

0 1 0

Figure 13-7 IBox Microword <15:00>

AMUX SEL<2:0>

The AMUX SELECT field controls the input to the AMUX.

0 = ZERO

1 = AMUX PC

2 = +4

3 = -4

4 = GPR, if WBus match then replace GPR data with WBus data
5 = GPR (Left Shift 1)

6 = GPR (Left Shift 2)

7 = WBUS

4-6 = Enable ISTALL if scoreboard hit

5-6 = ENABLE ISTALL if WBus match

UTRAP CTLK1:0>

The MICROTRAP CONTROL field enables a microtrap to occur in the
|next cycle if the current OP PORT memory request is unaligned.

Inhibit Micru=trap due to unalignment

Micro-trap next cycle for unaligned indirect fetch
Micro-trap for unaligned (RN) or any other unaligned
operand

wonon

0
1
2

IFORK CTL<1:0>

The IFORK CONTROL field determines if the next cycle is an IFORK
entry or not. The field has the following encoding (where B =
byte, W = word, L = longword):

0 = Do not IFORK

1 = IFORK if ASRC + (READ* (BWL))

2 = IFORK if VSRC + WRITE + ((READ + MODIFY) * (BWL))
3 = IFORK if READ * (BWL)

4 = IFORK if QUAD

5 = IFORK IF EBOX UMCF equals 24

6 = Unconditional IFORK

7 = unused
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UBEN<1:0>

The BRANCH ENABLE field enables a multi-way (up to l6-way) branch
in microcode in the absence of IFORK or microtrap.

UBEN MUX BITS

3 2 1 0
0 0 0 0 0
1 0 QUAD DRAM DRAM
+ OCTA MEM 1 MEM 0
2 RLOG DRAM DRAM DRAM
FIRST CTX 2 CTX 1 CTX 0
3 0 0 0 0
NA<7:0>

The NEXT ADDRESS field addresses the next microinstruction in the
absence of a branch, IFORK, or microtrap. For a branch, NA<3:0>
are ORed with the branch conditions.

13.3 1IBOX DISPATCH RAM (IDRAM)

ADDRESS (HEQ DATA (HEX)

‘_I_J_‘ LIl

IDRAM MICROWORD (ULD/PHYSICAL FORMAT) MICROWORD s|vs<:gbosz>c
EXAMINE FROM CONSOLE: >>>E/IDRAM ADDRESS
16
vPE
<10>
1

T |

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

TYPE
<10> REF <1.0> CONTROL <10> | gyspenp | BDEST 0PAR FPA ADDRESS <05:00>
1 0 1 0 08 v U3, U2 U1 00

n -

l L I 1 I 1 It ! ! I ! L ! 1 L L I

Figure 13-8 IDRAM MICROWORD WORKSHEET

LAST
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13.3.1 IDRAM Address Generation

The IDRAM address is a 12-bit address which is generated from the
.execution point counter (EPC), the OPCODE, and a bit controlled
/by whether or not the instruction is extended (an FD
"instruction). The initial FDRAM address for any instruction, has
the least significant three bits equal to zero because the EPC is
initially zero, being incremented for each specifier.

Table 13-1 shows how to generate the initial FDRAM address, and
Example 13-1 gives examples.

NOTE

IDRAM code may be found in KA86*.MCR.

Table 13-1 IDRAM Address Generation

IDRAM ADRS 11 <10:03> <02:00>

+— 4

FD OPCODE <07:00> EPC <02:00>

——
——
+—t—+

o+ —

Example 13-1 Generating IDRAM Addresses

1. CVTLD instruction, OPCODE = 6E

+

+ +
0 | 01101110 | 000 |
|

IDRAM ADRS

FD |OPCODE <07:00>=6E | EPC <02:00> |

IDRAM ADRS = 001101110000 = 370

2. CVTLH instruction, OPCODE = 6EFD

+ + + ———
IDRAM ADRS 1 | 01101110 | 000

+ + pommm e ——— +

| FD |OPCODE <07:00>=6E | EPC <02:00> |

o ——— -+ +

IDRAM ADRS = 101101110000 = B70

13-11
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13.3.2 IDRAM Microword

1DRAM MICROWORD (ULD/PHYSICAL FORMAT) MICKUWURO anx:gﬂxﬁo)c

EXAMINE FROM CONSOLE' >>>E/IDRAM ADDRESS

16

19 18
CONTEXT <20>
2

L, ! 0

TYPE
<10>

NOTE ULD AND PHYSICAL BIT NUMBER ASSIGNMENTS ARE IDENTICAL

Figure 13-9 IDRAM Microword <19:16>

CONTEXT<2:0>

The CONTEXT field specifies the data context based on
following encoding:

0 = BYTE

= WORD (2 bytes)
2 = LONG (4 bytes)
3 = QUAD (8 bytes)
4 = OCTA (16 bytes)
5-7 = UNPREDICTABLE

TYPE<1:0>

the

The TYPE field specifies the data types based on the following

encoding:

0 = INTEGER, ASOURCE

1 = FLOATING, F, D, or H
2 = G-FLOAT

3 = VSOURCE

10RAM MICROWORD (ULD/PHYSICAL FORMAT) MICROWORD sws<:gou§>c

EXAMINE FROM CONSOLE >>>E/IDRAM ADDRESS
15 14 13 12 il 10 09 08 07 06 05 04 03 02 01

00

TYPE
<10> REF <10> CONTROL <10> | syspenn| soest | LasT oPaR £PA ADDRESS <0500>
0 0 05 04 03 02 01

00

1 1 0
NOTE' ULD AND PHYSICAL BIT NUMBER ASSIGNMENTS ARE IDENTICAL

Figure 13-10 IDRAM Microword <15:00>

REF<1:0>

The MEMORY REFERENCE field specifies the memory reference and the

checking applied.
ACCESS CHECK

ON READ ON WRITE

0 = ASOURCE =--- J——
0 = VSOURCE ==-- ——
1 = READ READ ————
2 = WRITE —— WRITE
3 = MODIFY READ WRITE
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CONTROL<1:0>

The CONTROL (CTL) field determines the content of the FORK
address. See Figure 13-11, Fork Address Generation.

0 = EXECUTE
1 = SINGLE
2 = OPT-TWO
3 = OPT-TWO & EXECUTE
CTL FORK ADDRESSES
07 06 05 00
pommm b — pmmmmmm——— e e e +
DRAM<FPA>
EXECUTE 0 | & FEN OR DRAM ADRS <05:00>
-DRAM<FPA>
S - o ——————— +
07 06 05 01 00
b pm e ————— fomm o e +
DRAMCFPA> DRAM ADRS <00>
SINGLE * 1 | & FEN OR DRAM ADRS <05:01> & RMODE &
~DRAM<FPA> -BDEST
fmmmpmm e ————— b e o ————————— +
07 06 05 04 00
Fmmm b ———— fmm— e ————— fo e —————————— +
OPT-TWO 1 |DRAMCFPA> | DRAM ADRS <05>
RMODE & FEN & Bl = REGMODE DRAM ADRS <04:00>
pommm b ———— pommm e e LR R e +
07 06 05 04 03 02 00
o ———— fom e ———— b ——————— b —————— +
OPT-TWO 1 |DRAM<FPA> |DRAM ADRS(OS)‘ DRAM I DRAM
NOT RMODE & FEN & B1=REGMODE | TYPE<1:0> CTX<2:0>
Fmmm o ————— fommm——————— pomm e —————— fmm e ————— +
07 06 05 01 00
Hommen fom o e Fommmmmmm +
OPT-TWO & | O |DRAMCFPA> ‘ DRAM ADRS <05:01> DRAM ADRS <00>I
EXEC RMODE & FEN OR RMODE
et fommmm e ———————————— T +
07 06 05 04 00
¥ SR SO e e B TR +

OPT-TWO & | O |DRAM<KFPA> | DRAM ADRS <05> & | DRAM ADRS <04:00>
EXEC NOT & FEN Bl = REGMODE
RMODE 1  +-——#-——————-—~ b o +

NOTE

* If FORK ADRS bit 0 (FA<00>)
scoreboard

1, turn off

4+ 1If FORK ADRS bit 5 (FA<05>)
scoreboard

L}

1, turn off

Figure 13-11 Fork Addressess Generation
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SUSPEND<O0>
If set (1), the SUSPEND (SUSP) field causes the Address

Calculation Unit to suspend operation after processing the
specifier that had the SUSPEND bit set.

BDEST<0>
The BRANCH DISPLACEMENT NEXT field is set in the DRAM entry
preceding a displacement. This bit is not set for Opcodes in

which the first item following the Opcode is a branch
displacement.

0 = Next byte after this specifier is a mode-register

specifier or new OPCODE.
1 = Next byte after this specifier is a branch displacement.

LAST<0>

The LAST bit indicates that the current DRAM entry is the last
one for this instruction. This bit is implied if an instruction
is optimized.

OPARKO>

The ODD PARITY bit is used to check the integrity of DRAM data.
The console attempts to correct DRAM parity errors.

FPA<O>

The FPA OVERRIDE bit specifies that the FPA may override the FRox
for the specifier that the IBox is currently processing.

ADDRESS<5:0>
The EXECUTION ADDRESS field supplies the basic FORK address (FA)

that will be sent to the EBox if no error is detected. It is
modified before becoming the EBox FA.

13-14
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13.4 IBUFFER AND OPCODE TESTPOINTS

Table 13-2 lists oscilloscope/logic analyzer test points for the
IBUFFER (bytes 0 and 1) and Table 13-3 lists the
oscilloscope/logic analyzer testpoints for the OPCODE bits (sent
from the ICA to FBM) which are available on the backplane. The
tables include channel number suggested for use with a logic
analyzer, signal name, print page on which the signal originates,
and the CPU backplane pin location.

Table 13-2 IBUFFER Testpoints

Channel Signal Name Print Section/Slot/Pin
#0 IBD IBUF DATA Bl 7 H IBD3 ClS_OB
#1 IBD IBUF DATA Bl 6 H IBD3 C15_24
#2 IBD IBUF DATA Bl 5 H IBD2 C15_12
#3 IBD IBUF DATA Bl 4 H IBD2 C15_15
#4 IBD IBUF DATA Bl 3 H IBD2 C15_44
#5 IBD IBUF DATA Bl 2 H IBD1 C15_50
#6 IBD IBUF DATA Bl 1 H IBD1 C15_68
#7 IBD IBUF DATA Bl 0 H IBD1 C15_7l
#8 IBD IBUF DATA BO 7 H IBD3 C15_02
#9 IBD IBUF DATA BO 6 H IBD3 815_82
#A IBD IBUF DATA BO 5 H IBD2 B15_56
#B IBD IBUF DATA BO 4 H IBD2 B15_53
#C IBD IBUF DATA BO 3 H IBD2 A15_89
#D IBD IBUF DATA BO 2 H IBD1 B15_30
#E IBD IBUF DATA BO 1 H IBD1 815_18
#F IBD IBUF DATA BO 0 H IBD1 B15 46

Table 13-3 OP CODE Testpoints

Channel Signal Name Print Section/Slot/Pin
#0 ICA OPTIMIZED A H ICAE B07_83
#1 ICA EXT OPC A H ICAE B07_85
#2 ICA OPC BIT 7 A H ICAE B07 81
#3 ICA OPC BIT 6 A H ICAE B07 82
#4 ICA OPC BIT 5 A H ICAE B07_86
#5 ICA OPC BIT 4 A H ICAE B07_77
#6 ICA OPC BIT 3 A H ICAE B07_87
#7 ICA OPC BIT 2 A H ICAE B07_80
#8 ICA OPC BIT 1 A H ICAE B07_76
#9 ICA OPC BIT 0 A H ICAE B07_84
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14.2 MBOX MICROCODE

ADDRESS (HEX)

MBOX
MBOX MICROCODE

DATA [HEX)

LIl d

MBOX CONTROL STORE (MCS) MICROWORD (UL FORMAD)
FXAMINE FROM CONSOLE > > > E'MCS ADDRESS
7 78 7 75 75 2 73 72 7 70 69 68
vV
7
CORECTION| 104 SELECT <105 STACK <103 / MBOX CYCLE TYPE <30>
H
REQUEST L o L / // s, 2 4 1, o
1 1 1 | 1 i . } 1 1 1
W 02 61 60 50 58 57 56 55 54 53 52 51 50 49 48
ABUS CLEAR
C ENABLE | REG LOAD< 10> CLEAR ENABLE ABUS ENABLE | ~CACHE | SELECT | LOAD
DRIVE | ARRAY et ABUS2 | BvE Bffecr | wan | Reric | CACHE WATE | WORD | WORD
ENABLE | BUS Lo ieASte | SELECT MERGE sRanch | WAL | whrme | ENABle | COUNT | COUNT
1 L 1 1 Il 1 1 L 1 l 1 1 1 |
a7 a5 15 a a3 a2 a1 0 39 38 a7 36 35 34 33 32
ErT ABUS ABUS ADDRESS
Ueak | N PAMUX LATCH SEL <20> | cLyp | HOLDON | 4 £CC DATA QL MU M poNsE| ADDRESS | ~ERROR |  CONTROL <10>
WoRD | WORD (Ciean | amrar | OAL L EREek ORIVE - | TRAP
COUNT | COUNT ) . 0 0 BUSY ' o |ENRBLE | ERRGLe \ o
L A L .
L L n L L L L L L " n "
1 0 2 2 27 2% 25 2 23 22 21 20 19 18 17 16
G | ARRAY 0S MUX SEL <1:0> ) BEN SEL
A8US - ABUS —ARRAY | ABUS PA
MBOX | ABAYZ | (arch’ | BEAD oA | see e | DSM paR | seaRe | CSEL | wATeH | weea | 20>
out L0AD | ERkBLe ENABLE | INCREMNT L 0 LOAD 2
| 1 1 1 | 1 1 L | 1 1 1 1 1 1. ]
I 14 13 12 " 0 09 08 o7 06 05 04 03 02 o1 00
RN SF <005 BEN MASK <3 0> Cear | oAaus NEXT ADDRESS <7.0>
FLAGS | MPORK
! 0 3 2 ' EMBLE | 76 s 4 3 2 [

L. |

Figure 14-6
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MBOX MICROCODE

MBOX CONTROL STORE (MCS) MICROWORD (ULD FORMAT) MICROWORD BITS <79:64>
EXAMINE FROM CONSOLE: >>>E/MCS ADDRESS MCCO-H
70 78 77 76 69 68 67 66 65 64

Res ~REFILL —ABUS
ol CORECTION| - 10A SeLeor <10> sucx <t o> MBOX cvcme TYPE <30> LATCH DATA
; 0 B o | toa ENABLE
) |
) % 58 3 o7 05 38 3
PHYSICAL BIT NUMBERS

Figure 14-7 MBox Microword <79:64>

ADDRESS PARITY<0>

The address parity bit reflects odd parity of the address where
the microword is stored in the control store.

RES CORR REQ<0>

When set, the RESET CORRECTION REQUEST bit resets the data
correction cycle request.

IOA SEL <1:0>

The I/0 ADAPTER SELECT field provides commands to the ABus
interface MCA to select the specified I/O adapter. The field has
the following encoding:

DMA DONE not sent to ABus
LATCH B sends DMA DONE to ABus
LATCH A sends DMA DOME to ABus
CPA sends DMA DONE to ABus

0
1
2
3

STACK<1:0>
This field provides stack control. The field encoding is:
0 = NOP
1 = push current micro address on the stack
2 = pop a micro address from the stack
3 = when asserted, either does a return from top of stack, or

return to MFORK. ARB SEL must be specified to disable
arbitration.

UNUSED FIELDS

Two 2-bit fields are unused in the ULD: <73:72> and <66:65>.
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MBOX CYCLE TYPE<3:0>

Indicates the cycle type the MBox controller will perform.

00 = no type

01 = read register cycle
02 = write register cycle
03 = writeback cycle

04 = ABus array write cycle
05 = data correction cycle
07 = probe cycle

08 = ABus cycle

09 = CP refill cycle

0OA = invalidate TB cycle
0B = TB cycle

0C = CP array write cycle
0D = CP write cycle

OE = CP read cycle

OF = refill cycle

-REFILL LATCH LOAD<O0>

When reset (asserted 1low), this bit enables 1loading of the
ADDRESS REFILL LATCH.

-ABUS DATA ENABLE<0>

When asserted low, the ABUS DATA EN bit asserts data and longword
parity onto the ABus

MBOX CONTROL STORE (MCS) MICROWORD (ULD FORMAT) MICROWORD BITS <6348>
EXAMINE FROM CONSOLE: >>>E/MCS ADDRESS MCCD-H

63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48

ABUS CLEAR

c8 —ENABLE | REG LOAD<10> cLeaR ENABLE —~ ABUS ~CACHE | SELECT | L0AD
DRIVE | ARRAY et ABus2 | e Sethtr | manc | ReriLL | GACKE WRITE | WORD | WoRD.
ENABLE | BUS o | Diskaie | seect MERGE BRANCH | W ENABLE | COUNT UN

79 13 ) 54 % 39 3 18 48 85 53 21 09 04 17 78
PHYSICAL BIT NUMBERS

ENABLE
AU
WRITE

o

Figure 14-8 MBox Microword <63:48>

CB DRIVE ENABLE<O0>

When asserted, CB DRIVE EN gates check bits, read from the data
cache, and stored in the DATA CB MUX LATCH OUT, to the Array Bus.
When there is a cache data parity error, the cache correction
cycle requires that the check bits be read from the cache. The
bit has the following encoding:

0
1

do not gate CB MUX LATCH OUT to check bit bus
gate CB MUX LATCH OUT to check bit bus

]

-ENABLE ARRAY BUS<0>

When asserted low, this bit enables gating 32 data bits from the
CACHE WRITE DATA MUX LATCH to the Array Bus.
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REG LOAD<1:0>

The REGISTER LOAD field provides inputs to the ABus interface MCA
to load the I/O adapter latches, and has the following encoding:

do not load IOA latches

load LATCH A with IOA REQ
load LATCH B from LATCH A
load CPA latch from PAMM

wnonon

0
1
2
3

ABUS IOA SELECT DISABLE<O0>

When set, the ABUS IOA SEL DIS bit inhibits IOA SELECT if XFER IN
PROGRESS is not true.

CLEAR BD SELECT<0>

The CLR BD SEL bit is used for array select on refills. Two
latches retain the array select information for current and
pending refills. 1If set, this bit allows loading of Lhe current
latch from the pending latch.

ABUS2 HOLD<O0>

When set during DMA writes, this bit causes data to be held in
the A2 DAT REG. The bit has the following encoding:

0 - do not hold A2 DAT REG
1 = hold A2 DAT REG

ENABLE BYTE MERGE<0>

The EN BYT MERGE bit enables the DATA OUT MUX select hardware
during a CP byte write. When the DO MUX selection is for the
DATA SOURCE MUX and BYT MERGE is enabled, the hardware will merge
the data in the CP DATA LAT with the data coming from the DATA
SOURCE MUX.

-ARB SELECT<0>

This bif selects the arbiter address instead of the next micro
address. However, <VECTOR .and. NOT STACK EMPTY> override the
ARB SEL bit and disables arbitration. The bit has the following
enceoding:

select next micro address from arbiter
select next micro address from NEXT ADDRESS field

0
1

MARK<0>

This bit is a trace bit used for debugging.
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-ABUS REFILL BRANCH<O0>

When asserted low, this bit enables the optimized refill branch
logic.

CLEAR CACHE W/V BITS<0>

When asserted with the CACHE WRITE ENABLE bit, this bit will
cause the written and valid (W/V) bits to be set to 0.

ENABLE LRU WRITE<O0>

This bit enables LRU to be written, switching cache selection.

-~CACHE WRITE ENABLE<O0>

When this bit is asserted low, it enables writing the cache data
and tag.

SELECT WORD COUNT<0>

When a refill, writeback, or ABus multi-word array reference
takes place, the word counter keeps track of the current longword
being read or written. If SELECT WORD COUNT 1is set the word
counter 1is selected for addressing the cache. 1If reset, the
physical address is used.

LOAD WORD COUNT<0>

When asserted, the LD WD CNT bit will load the 1longword counter
from PA LATCH <03:02>.

MBOX CONTROL STORE (MCS) MICROWORD  (ULD FORMAT) MICROWORD BITS <47.32>
EXAMINE FROM CONSOLE >>>E/MCS ADDRESS MCCD-H

47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32

cABUS DATA OUT MUX ABUS 'ABUS ADDRESS
CLEAR | INC A MUX LATCH SEL <205 HOLD ON MD —ENABLE S
[ GEAR PA MUX LATCH SEL cLup L <10> Reseonst ADDRESS CONTROL <10>

>

WORD ERAOR
COUNT | COUNT [ ‘lfp%“" BUSY 1,0 NABLE | puapie | TRAP 1 L0
7 7% 87 ” 75 19 20 65 30 11 06 62 10 64 60 52

PHYSICAL BIT NUMBERS.

Figure 14-9 MBox Microword <47:32>

CLEAR WORD COUNT<O0>

When asserted, the CLR WD CNT bit will clear the longword counter
in the WVP MCA on thc address module.

INC WORD COUNT<O0>

The INC WD CNT bit increments the longword counter.
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PA MUX LATCH SEL<2:0>

This field controls the PA MUX on the Address Path module, and
determines the input to the PA MUX LATCH. The [ield encoding is
as follows:

VA MUX
Refill Latch
Error Latch
ABus Latch
TB PTE Store
TB TAG Store
CO0 TAG Store
Cl TAG Store

NoOubsWNHO
L I I L I}

-ABUS CLUP<0>

The ABUS CLEAN UP bit conditions an array step. It also informs
the ABus interface logic to start looking for a word count match
for ABus Transfer. The bit has the following encoding:

0 = Array Step Enable causes array step

1 = ON and NOT ABUS REFILL CYCLE TYPE. (Array Step En causes
array step only if NOT refill in progress AND NOT block
hit.)

HOLD ON ARRAY BUSY<0>

The combination of this bit set and ARRAY BUSY true, will prevent
the micro address from changing until ARRAY BUSY is false. The
bit has the following encoding:

0 = do not hold here and wait for ARRAY BUSY to drop
1 = hold here until ARRAY BUSY is false
Al HOLD<O>

When HOLD is set, the Al DATA LATCH will be loaded. If reset,
the Al DATA LATCH is held.

ECC CHECK<0>

The ECC CHECK field controls whether the ECC MCA on the data path
module is checking data read from memory for errors (refill), or
generating check bits on data being written to memory
(writeback). The bit will be reset for a writeback and set for a
refill. The bit has the following encoding:

0 = generate check bits
1 = check read data for errors

14-12
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DATA OUT MUX<1:0>

The DO MUX field determines the DATA OUT MUX selections. On a CP
byte write or an ABus masked write, the UCODE selects the DATA
SOURCE MUX and the hardware selects the bytes to be written. If
the operation 1is a CP byte write, the hardware selects the CP
DATA LATCH for valid bytes to be written. On an ABus masked
write, the hardware selects the A2 DAT REG for valid bytes to be
written. The field has the following encoding:

select DATA SOURCE MUX
select A2 DATA REGISTER
select CP DATA LATCH
select ARRAY 2 DATA LATCH

nonwonon

0
1
2
3

MD RESPONSE ENABLE<O>

When MD RES EN is asserted, it indicates to the CP port interface
MCA that the current cycle has completed. This bit also
indicates when to send the status code.

ABUS ADDRESS DRIVE ENABLE<O0>

If set, the ABUS ADR DR EN bit enables the ABus drivers on the
address module, allowing an address from the PA MUX LATCH to the
ABus. This function is used for CP initiated requests.

-ENABLE ERROR TRAP<0>

When asserted low, the ENABLE ERROR TRAP bit is a signal to the
micro address control to go to micro address FF if there is an
ABus address parity error. It forces a POP of the stack if an
error trap is taken.

ABUS ADDRESS CONTROL<1:0>

This bit is a signal to the ABus interface MCA to allow control
of the 1I/0 adapter register file. The field has the following
encoding:

hold current address in I/O adapter register file
increment if write
increment current address in I/0 adapter register file

0
1
2
3 load current address in I/0 adapter register file

NOTE
MCC ABUS ADDRS CTRL <01:00>, the signals on the

ABus that control the register file, are not the
same as the MBox microcode bits.
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MBCX CONTROL STORE (MCS) MICROWORD (ULD FORMAT) MICROWORD BITS <31:16>
EXAMINE FROM CONSOLE > >>E/MCS ADDRESS MCCD-H

3 32 20 28 27 2 25 2 2 22 21 20 19 18 [ 16
ABUS | apaay2 | -ABUS | ARAD ARRAY | CARRAY | Asus pew | DSMUxsEL<IO> 4 asseRt | oo | —pa | rorce | BENSEL
MBOX | pard e ARRAY | sree | man oM -3 wst | oSEL | LaTen | ABuS
our wosd | 28 e ENABLE | INCREMNT ' 0 WO LOAD | TRANSFER |

6 a0 51 80 57 08 7 35 37 2 3 70 & 16 (3 o

PHYSICAL BIT NUMBERS

Figure 14-10 MBox Microword <31:16>
ABUS MBOX OUT<O0>

When asserted, this bit is a signal to the ABus interface MCA to
indicate that the MBox is ready to send data to the I/O adapter
register file.

ARRAY 2 HOLD<O>

If ARRAY 2 HOLD is reset, the ARY 2 DATA LAT will be loaded. If
the ARY2 HLD bit 1is set the ARY 2 DATA LAT will hold data
presented to the CACH WRIT DAT MUX LAT, thus preventing the CACH
WRIT DAT MUX LAT from changing.

-ABUS LATCH LOAD<O0>

When asserted low, this bit causes the ADR A LAT to be loaded at
T7A (second T3A). The bit is also used to clear ABUS XFER EN,
and used as an enable into the GO REFILL logic.

ARRAY READ DATA ENABLE<0>

When asserted the ARRAY RD DATA EN bit will enable the array
board drivers of the selected board. Data from the DC109 will be
asserted on the Array Bus.

ARRAY START<O0>

When this bit 1is asserted to the array interface MCA, it
indicates that the microsequencer wants the array to initiate a
write or read operation. The array interface MCA will issue the
start signal to the array at the first T2 after Lhe array becomes
available.

=ARRAY STEP ENABLE<O0>

When asserted 1low, this bit 1is wused on array cycles, and
conditions the array interface MCA to issue ARRAY DATA SHIFT to
the array. Note that this is an enable function and not the
actual step. Hardware issues the array step at T2 in the
subsequent cycle.

ABUS INHIBIT INCREMENT<O0>

This bit inhibits an address increment function from being
transmitted to the ABus device if ABUS TRANSFER IN PROGRESS is
not true.
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DATA SOURCE MUX<2:0>

DSM VALIDKO>

) DS MUX SEL<1:0>

The DATA SOURCE MUX field consists of three subfields: DATA
SOURCE MUX, DSM VALID, and DS MUX SEL. The overall field selects
the data source to have byte parity generated or checked and
clocked into the CP DATA LATCH, DATA ERROR LATCH, or A2 DAT REG,
and sent to the DATA OUT MUX. When explicitly set it also tells
the MBox that the DATA SOURCE MUX is valid, that is, that parity
counts. The field encodings are as follows:

DATA SOURCE MUX<24:22>:

select MDBus and valid
select MDMUX and valid
select A2 DATA LAT and valid
select Al DATA REG and valid

~N oG s

DS MUX SEL<23:22>

MDBus
MDMUX
ARRAY BUS
ABUS DATA

wN=Oo

DSM VALID<K24:24>

\ 0 = No valid data at DATA SOURCE MUX output
1 = valid data at DATA SOURCE MUX output
MIC PARKO>

The MIC PAR bit reflects the odd microword parity. MIC PAR will
be calculated after the address parity bit is calculated.

ASSERT LAST WD<O0>

\
! ASSERT LAST WD is used to force last word valid for DMA write
| optimization.

-SEL CACHE<0>

‘ The NOT SELECT CACHE bit specifies whether the MD MUX LAT will
| select the cache, or either the DATA OUT MUX or DATA ERR LAT
4 based on the encoding of the DSM VALID and DS MUX SEL fields.
} The -SEL CACHE bit has the following encoding:

0 = select cache
1 = select DATA ERR LAT or DATA OUT MUX

S
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-PA LATCH LOAD<0>

When asserted low, the PA MUX LATCH will be loaded, otherwise it
will be held.

FORCE ABUS TRANSFER<0>

Used during DMA writes to force ABus transfer in progress.

MBOX CONTROL STORE (MCS) MICROWORD {ULD FUHMAT) MICROWORD BITS <15:00>"
s MCCD-H _

EXAMINE FROM CONSOLE: >>>E/MCS ADDRES!
15 14 13 12 " 10 09 08 07 06 05 04 03 02 01 00

BEN SEL <2:0> BEN MASK <3:0> CLEAR —ABUS NEXT ADDRESS <7.0>
Fthce | MFORK
1 0 32 1 0 ENABLE 7 6 5 4 3 2 10

32 " 29 3% 27 12 5 45 a 67 66 2 22 01 00
PHYSICAL BIT NUMBERS

Figure 14-11 MBox Microword <15:00>

BEN SEL<2:0>

The BRANCH ENABLE SELECT field enables one of eight inputs to 8:1
multiplexers. The outputs are ORed with the four low-order bits
of the NEXT ADDRESS field. 1Individual multiplexers are disabled
through the BEN MASK field. Sec Table 14-1.

BEN MASK<3:0>

Each bit in this field enables one of the 8:1 branch condition
multiplexers. Bit zero enables multiplexer 0, bit 1 enables
multiplexer 1, and so forth. Table 14-1 1lists the branch
conditions that are ORed with next address <03:00>.

Table 14-1 MBox Branch Conditions

MUX SEL  MUX 3 MUX 2 MUX 1 MUX 0
0 NOT.INT. CP.BW.HIT  ABUS.REFL. W.EQ.1/NO.BK.HT
MEM REQ OR (NO.CACHE.HIT
* LAT.RD.CYC
* W.EQ.1)
1 ARRAY.BUSY IO.WRT REFL.PROG  CACHE.HIT
2 PAMM.SEL. W.EQ.1. REFL.PROG 0
ABUS CACHE.ON
3 TAG.PERR 10.MASK BLK.HIT I10.WRT
4 CACH.DAT. ABUS.XFR. 0 PA3
PERR DN
{
5 TAG. PERR LAST.WD COFF 0 ‘
6 BYT.WRT NEXT.ABUS  ADR.ERR. DATA.ERR.LAT
LAT
7 ARRAY.BUSY CP.WRT REFL.PROG  BLK.HIT

14-16
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CLEAR FLAGS<0>

When set, this bit clears the ABUS REFILL REQUEST and CP REFILL
REQUEST flags used in MFORK address arbitration.

-ABUS MFORK ENABLE<O0>

This bit is asserted to cause a return to MFORK for a DMA
request, and has the following encoding:

0
1

enable ABus
do not enable ABus

NEXT ADDRESS<7:0>
This field designates the next micro address, which may be ORed

with the branch conditions, or modified by the arbitration logic
or stack logic.

14.3 MBOX MFORK ENTRIES

Table 14-2 is a list of the MBox micro address entries for MFORK
conditions.

Table 14-2 MBox Entries on MFORK

02: M.DIAG.READ.IOA 16: M.CP.REFILL

06: M.BUFF.DONE 17: M.ABUS.REFILL
07: M.ABUS.DMA.REQ 18: M.IDLE

0B: M.PROBE.READ 19: M.CP.CACHE.READ
0C: M.READ.MBOX.REG 1A: M.CP.CACHE.WRITE
0D: M.READ.PTE.TAG 1B: M.PROBE.WRITE
OE: M.READ.PTE 1C: M.WRITE.MBOX.REG
OF: M.SWEEP.CACHE 1D: M.CLEAR.TB.ENTRY
10: M.WRITE.EMD 1E: M.WRITE.PTE

12: M.DIAG.WRITE.IOA 1F: M.CLEAR.CACHE

14: M.CACHE.READ.PAR.ERROR
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14.4 MBOX CYCLE CONDITION CODE MICROWORD

ADDRESS (HEX) DATA [HEX)

MBOX CYCLE CONDITION CODE (CYCLE) MICROWORD (LD FORMAT) MICROWORD BITS <31 00>
EXAMINE FROM CONSOLE >>>E/CYCLE ADDRESS mece
3 30 29 28 2 2 25 2 23 2 21 20 19 18 17 1

N3 ~DESTCP<10> | _secrion
NEXT ADDRESS FIELD (USED ONLY BY UCODE ASSEMBLER
[ RE ARE NO PAYSICAL BIrS pacsents RESERVED (NO PHYSICAL BITS) [ Ban ‘ REFER
1 1 i f — b I " 1 1 n ! i
I L 1 I I I L L l L 1 L 1 I I 1 l
15 14 N 13 12 11 10 09 08 07 06 05 na n 02 Q1
ACCESS PAGE U
G | ARORESS | cp VioLA. | ReAD BOUNUARV SURNE | cacne | A2 OEST CP<1 0> cp WRITE
IS PROBE | R tock | Ton CHECK CROSS | CLEtk | READ | EKaie MODIFY | CHECK
HECK ! L

CACHE NO
WRITE ROT
L L I L l 1 1 L l Il L L ‘ L I L l

Figure 14-12 MBox Cycle Condition Code Microword Worksheet

MBOX CYCLE CONDITION CODE (CYCLE) MICROWORD UL FORMAD MICROWORD BITS <31 16>
EXAMINE FROM CONSOLE >>>E/CYCLE ADDRESS mece
3 0 ” 2 27 26 25 il 23 2 21 20 1y 18 17 16

P ~DESTCP <10> | _gconp
NEXT ADDRESS FIELD (USED ONLY B¥ UCODE ASSEMBLER c
[ 53 AELDJUSED DALY B UDODE AS RESERVED (NO PHYSICAL BITS) L AR I R
L 1 " - A L " N N n 1 0
7 87 75 59

PHYSICAL BIT NUMBERS.

Figure 14-13 MBox Cycle Condition Code Microword <31:16>

CP PAR B <00>
This bit reflects the party calculated on the following fields:
-NO ROT
-I0 ACC ENABLE
DEST CP 0
CACHE READ
ENABLE ALIGN CHECK
TB PROBE
ADDRESS FROM IVA

CP LOCK
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MBOX CYCLE CONDITION CODE MICROWORD

-DEST CP<1:0>

This bit specifies the destination of the
current request.

IBF

OP FETCH
EBOX

IBF FROM OP

nowonon

0
1
2
3

-SECOND REFERENCE<00>

This bit is reset to indicate to the MBox logic that

second reference request.

MBOX CYCLE CONDITION CODE (CYCLE) MICROWORD (ULD FORMAT)
EXAMINE FROM GONSOLE: > > > E/GYGLE ADDRESS

09 08 07 06 05 04

03

MD RESPONSE to the
The field has the following encoding:

this is a

MICROWORD BITS <15:00>
mcce

02 01 00

15 14 13 12 " 10

EN PA( T
54 ™ ADDRESS | - cp U85S | aean [ Bounoany ENABLE | cacHe | aid DESTCP<10> | cp WRITE | CACHE | —NO
RAR | pRoge | FHOM tock | TioN CHECK [ CROSS READ | EWABLE MODIFY | CHECK | WRITE | ROT
A VA CHECK CHECK | CHECK 1,0
63 49 61 48 80 n 55 9 57 51 84 83 53 70 64 82

PHYSICAL BIT NUMBERS

Figure 14-14

CP PAR A<00>

MBox Cycle Condition Code Microword <15:00>

This bit reflects the parity calculated on the following fields:

WRITE CHECK

DEST CP 1

EN PAGE BOUNDARY CROSS CHECK
READ CHECK

ACCESS VIOLATION CHECK
SECTION REFERENCE

CACHE WRITE

CP MODIFY

-DEST CP 0

-DEST CP 1

TB PROBE<00>

This bit specifies a TB PROBE request.
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ADDRESS FROM IVA<O00>

This bit specifies that this is an ADR FROM IBOX VA cycle.

CP LOCK<00>

This bit specifies that this is a CP LOCK request.

ACCESS VIOLATION CHECK<00>

This bit enables the access violation RAM when a READ
WRITE CHECK is required.

READ CHECK<00>

This bit specifies that a read access violation
required, and is asserted with ACCESS VIOLATION CHECK.

EN PAGE BOUNDARY CROSS CHECK<00)>

This bit enables the Crossing Page Boundary trap.

ENABLE ALIGN CHECK<00>

This bit enables longword alignment references to
Longword Alignment trap.

CACHE READ<00>

This bit is asserted whenever the EBox or IBox requests
from the cache.

14-20
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-I0 ACC ENABLE<00>

When this bit is reset (asserted low) it will enable a trap on
IBUFF or OP port read requests to IO space.

DEST CP<1:0>

This bit specifies the destination of the MD RESPONSE to the
current request. The field has the following encoding:

0 = IBF

1 = OP FETCH

2 = EBOX

3 = IBF FROM OP

CP MODIFY<00>

This bit specifies a CP MODIFY request.

WRITE CHECK<00>
This bit specifies that a write access violation check is
required. The bit is asserted with ACCESS VIOLATION CHECK. It

is also used whenever an M Bit check is required, and is asserted
with CACHE WRITE.

CACHE WRITE<00>

This bit is asserted whenever the EBox or IBox requests a write
to the cache.

=NO ROTK00>

When reset (asserted low) this bit inhibits MBox alignment checks
for EBox requests on the first reference.
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ADR

04

24

34

54

ADR

2C

5C

28

38

58

RW

RW

RO

RW

RW

RO

RW

RO

RO

NAME

ADDR
CONTROL
1

ADDR
CONTROL
2

ADDR
STATUS

STATUS
ERR EN

PAMM

ERROR
ADDR

NAME
mcc
CONTROL
1

mcc
CONTROL
2

mcc
STATUS
1

mcc
STATUS
2

mcc
CONTROL
3

Mmcc
STATUS
3

mcc
ERROR
ENAB

mcc
STATUS
4

MBOX
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07 06 05 04 03 02 o1 00
FORCE
FORCE | CACHE1 | CACHEO
CACH oYL ON ON
MISS
ADRRAM | EVNTB | GENTB | GENEVN | GENEVN | GENEVN
DIAG TAG PAR | VALERR | WBITPAR | TAGPAR | PAPAR
HEG
MCA
MAPP
_ ~CACHEO | -CACHE PTEB PTEA 8 TAG
TEHIT | BUKHIT | rig AT | HIT TBVALERR | pAREBR | PARERR | - PAR ERR
1 1 1 1
PAMM PAMM PAMM PAMM PAMM  |ram
CONFA | CONF8 CONF4 | CONF2 CONF1  |maPo
29 02
ADAB
PHYSICAL ADDRESS IN PA LATCH WHEN ERROR DETECTED ca
1-2
n13145
Figure 14-16 MAP Module MBox Registers
07 06 05 04 03 02 01 00
REP INH
ARY MEM
ACCESS | OVR LP
WR DAT | WRDAT | WRC/M | WRC/M | WRC/M | WR C/M
us1 Uso 3 2 1 0
CRA
MCA
mccJ
LAT DEST[LAT DEST| ucyc | ucyc | ucvc | ucve |wbcnT | woent
cP1 cPo Tvp3 | Tvp2 | Tvp1 | TvPo | 3 2
o AB
BYTE BAD LABUS | LABUS | LABUS | LABUS | LABUS | LABUS
DATA | STAT1 | STATO | Msk3 | Msk2 | Msk1 | Msko
WRITE
ERROR
INH cMp | INH ARY | 10A MEM
DMA BAD | CORR | DIAG | maN en
REQ PAR | REP IN PROG
. ABUS | -ABUS |=xABUS | ABUS ABUS | ABUS
A, CP::'R P T ADR LD SEL SEL
pERR | “PERR PERR | CMD 1 0 | cno
. MCA
mccJ
1 1 1 1 1
CACHE ABUS
VIl Tag e | wenck | CPNXM | LT BUF | emoRy
PERR LOCK
MR.13158

Figure 14-17 MCC Module MBox Registers
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ADR

20

30

50

70

78

RW

RW

RO

RW

RW

RO

RO

RO

NAME

DATA
CONTROL
1

DATA
CONTROL
2

DATA
STATUS

DATA
ERROR
ENABLE

DATA
CHECK
INVERT

DATA
SYNDROME
DATA

ECC
ERROR

DATA
ERROR

Figure 14-18

07 06 05 04 03 02 01 00
CACHE | CACHE | CACHE | CACHE
PERR3 | PERR2 | PERR1 | PERRO
INH BAD W EN CACH
DATA  |DISAECC| gy | BYTE
FLAG PERR Uk
MCA
WR WR WR WR CACH | cacer | any  |CACH DaT| MCEDU
BYTE3 |BYTE2 [BYTE1 |BYTEo | DAT | AT REMLL |BYTWR
PAR ERR | PAR ERR | PAR ERR | PARERR | PERR PERR
1 1 1 1 1 1
! I DATA
DATA INVERT LWP
INVERT
o c6 cs | ca | «c3 c2 1
DATA ! ! ECC
1wp SYNDROME MCA
INVERT MCDM
32 16 8 4 2 1
ATA BAD DATA
MULTIPLE| DATA DATA | DATA |aoRPaR| 1 1
ERROR | ERROR ERR
31 00
mDP
DATA WORD USED DURING READ McA
MCD1-3
w01

MCD Module MBox Registers
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NAME * £sc
MSTATI b 25
MSTAT2 T16 26
MDECC T17 27
MERG T8 28
CSHCIL T19 29
MEAR TIA 2A
MEDR T1B 2B
MCCTL

MDCTL

MENA

)
B+l

43

47

42

46

45

44

MBOX

MBOX REGISTERS

31 16 15 ) 00
mcc mcc MAP | MCD
CRA CRB REG, | UFO |,
2c 28 24 20

MAP | McC mcc
REG CRA CRB
54 5¢C 58
MCD MCD MCD
ECC ECC ECC
70 60 50
mcc MAP
CRB REG
18 14
MAP
REG
04
MAP
ADA/ADB
7c
MCD
MDP
78
mcc | mcc
CRA | CRA
1c oc
MCD MCD
UFO UFO
20 00
MCC MAP MCD
CRB REG UFO
38 34 30
MR-13160

EBox Microcode Assembly of MBox Registers

14-25



MBOX REGISTERS

MBOX

dey Aaowsl ssaappy TeOTSAyd 0Z-¥1 @anbia

98091-uw
(WXN) 41 OL GIZNVILING 38 THM
'SNOILYOOT WWYd GISNNN HIHLO 1TV

‘310N

'SH31dVAY O/I T ANV AHOW3W S3LASIW 8 HO4 NMOHS NOLLYHI9IINOD
30VdS O/L W Z1S  4344344€ OL 0000D00Z $S3YAAY TVIISAHd
30VdS AHOWIW 8W Z1S 343444441 0L 00002000 SSIHAAY TVIISAHd
SS34QAY IN3LSIXINON 41
a3snNn 3t

aisnNn  ai

41 €201 XXXXX43E g3snNn o1
E d31dvav O/1 81
5S3¥AAQY LNILSIXINON Z H31dVaV O/l VL
1 431dvav 0/l 61
1 9LS XXXXXO¥T 043ldvav o/l 81
assnNn £t
61 SLS XXXXX4ET aisnNn 9t

Q3ISNNN St
L H31dvav O/ a3snNN w1

61 a3snnn €1
vvs XXXXX0ZZ Q3IsnNn  z1

8L €vS XXXXX4 1T a3IsnNn Lt
Q3IsnNn ot
0 ¥31dwav O/i Q3SNNN 60
Q3sNNN 80
N zis XXXXXO00Z £ 107S AVHYY L0
8 101S AvHEY 90
41 3% XXXXXd4 L S 107S AVHEY SO
¥ 101S AVHEY 0
E LO7S AVHHY €0
€ 101S AVHHY 20

5S3AQY LNILSIXINON 41 8 XXXXX800 | 0 | z £ v sSu83009 oS ey ©
- ° 1
10 L xxxxxz00 | | D 101S AVHHY 00
! 3002 WWVd
10 9 XXXXX900
L 107S Avayy <
0 S XXXxX500 | | )
10 v XXXXX$00 ¥ INOD WWVd —] WAV
¢ ORXE00 € INOD WINV] — V le—<0Z:62>vd
had £ Xe % INOD WINVd —
o0 ¢ XXXXX200 Z 4NOD WV —]
0101S AVHYY <
00 L XXXXX 10O 1 4NOD WINVd — o
00 0 XXXXX000 ﬂ
ss3yaav ss3yaav sNg 93y
$153138 WAV WV TVIISAHd

NOILVHINID 3000 WWY<

NOILVHNOIINOD WAV I1dNVS

14-26



MBOX

ABUS INTERFACE

m
M
[
~
[}
=
z
=
12}
j=
m
<
©
-«
-

JLITYe

0120
ooV

Qav3a snavy
318VN3 Sng

<0€>X2010
LINI Y2012 vOI

3naow
%0072

<0 ¥>NHNL3Y ¥dl
<E€>10313S Hdi

S934 vigs

V1VQ 19Se—y

3ISN3S
¥3IMOd

LNt
310SNOD

1sig
%2070

T0HLINOD
HINI

£021°2027 _

weaberg 00Tg eoeJFIL9UI Sngy

12-%1 @anb1g

WN'EQOW | oo g [ _noow
wHO/N3D | SN8Y NI
ALI¥vd 01934
3 04n
VN3 V1va
v-Lves snav
" £-10OW
amay | 3 wa — Hiva [+ ¥OLEX1D Zsnav
amay | d v Viva  |e—vEL £X10 1SNBY
vo [ o
daw |
am-ay v
90201 QoA
am-ad | 6 | avwa
E| v/ 2
o 8 = Z-1dVIN .
am-ad | 9 b
S 2 Hivd [— N3 snav
S am-au] s |vwwa| 2 X1d 1va ¥av <
- S3¥AAY  — vey £X10 snav
21901 vio| v <00°1£>SS38AAV V1Va
193138 am-ay | € Ald 10 | o<_
ndd soz01] Vi
vl z <@1>1V1S NI1
ay [ o <OE>NSW AWD
IYWa
vl o
22000 ] 3114 H3LSIO3M 0¥ X 91
t E umw 100 %001 <07 1>1V1S <0ie>
JOHLNCD a9 [xosw| waw SNav1 | dsw snavi
ELLE]
¥3LS193Y e I RN}
Y307 AHOW3W yOOW SIg13SvoIw 87V
1IN0 X08W ONI HNI SN8Y W
: ¥3151934
73S 4n8 Ndd 08NS o <OTP>TIND HOV SNav W 103
LNdNI <0'1>7810 S8OAY snav 1N0 XOBW SNBY W oMo
mEMum HOHH3 VWA <01>Gv01938 W
- TOHLINOD <0°€>3N0Q YWa <O 1>13SVOL W o
SNLVIS ONIWIL sav lu_
OUINGS vigs <0'€>12313S VOI
185 <0:€>1S3N034 vOI
§0uY3 4n8 NdD
1nd1ino
3INOQ 4N8 NdD
QWD G3NSW
AWI M
vrgs 0£2140 0z2¢7 | 20w

14-27



MBOX
ABUS INTERFACE

ADDRESS/DATA DATA LENGTH/
PARITY STATUS ADDRESS/DATA

CONTROL COMMAND/MASK
PARITY 1 3 2 10 31 28 27 00

I:I D L_]J [—r [J r°°°0 | LONGWORD ADDRESS l

COMMAND

t— (0001) READ

L (0010) READ LOCK

l— (0100) READ MODIFY

— (1101) WRITE MASK

L— (1110) WRITE MASK UNLOCK

DATA LENGTH

(01) EVEN WORD
(10) ODD WORD
(11) LONG WORD

MR-15855

Figure 14-22  ABus CPU Command/Address Cycle Format

ADDRESS/DATA DATA LENGTH/
PARITY STATUS ADDRESS/DATA

CONTROL COMMAND/MASK
PARITY 10 3 2 10 31 28 27 00

D D [ [ I I I 1 [J rOOOO l LONGWORD ADDRESS I

COMMAND

(0001) READ

(0010) READ LOCK

(1000) WRITE

(1101) WRITE MASK

(1110) WRITE MASK UNLOCK

DATA LENGTH
(00) LONGWORD

(01) QUADWORD
(10) OCTAWORD

MR- 15856

Figure 14-23 ABus DMA Command/Address Cycle Format

ADDRESS/DATA DATA LENGTH/
PARITY STATUS ADDRESS/DATA

CONTROL l COMMAND/MASK
PARITY 1 2 10 31 2423 1615 0807 00

D D r[ I r] l l I [Bwealevrsz]awssIsweol

LONGWORD ALIGNED DATA

MR-14979

Figure 14-24 ABus Read/Write Cycle Format
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Table 14-3 ABus Signal Pin Location
ABus Backplane CPU Backplane
\ STM SBA J J MCD MAP MCC
| Signal Name 1 3/5 Conn Conn 16 17 18
NT 1 NT 2
ABUS ADR DATA PTY H C39 cC80 J1803 J1804 C35 A37
ABUS CMD MSK 0 H B15 C42 Jle621 J1622 Cc10
ABUS CMD MSK 1 H B18 C47 J1625 J1626 cl2
ABUS CMD MSK 2 H B17 C40 J1615 J1l616 co8
ABUS CMD MSK 3 H B20 C51 J1631 J1632 Cl4
ABUS CPU BUF DONE H c90 C31 J1531 J1532 B36
ABUS CPU BUF ERROR H C87 cC46 Jl623 Jl624 co9
ABUS CTRL PTY H C83 (63 J1715 J1716 Cc37
ABUS DATA ADDRS 0 H B32 CO07 J1433 J1434 AO05 A0S
ABUS DATA ADDRS 1 H B29 (08 J1435 J1436 A07 A07
ABUS DATA ADDRS 2 H Cc28 CO09 J1437 J1438 A09 A09
ABUS DATA ADDRS 3 H C30 C10 J1l439 J1440 Al2 All
ABUS DATA ADDRS 4 H c32 Cl1 J1441 Jl442 A20 Al9
ABUS DATA ADDRS 5 H C34 cC18 J1443 J1444 A21 A21
ABUS DATA ADDRS 6 H B24 C10 J1511 J1512 A57 AS7
ABUS DATA ADDRS 7 H B26 C20 J1513 J1514 A60 AS9
ARIIS DATA ADDRS 8 H B25 cC21 J1515 J1516 A64 A63
ABUS DATA ADDRS 9 H B28 C22 J1517 J1518 A65 A65
. ABUS DATA ADDRS 10 H B27 C25 J1519 J1520 A70 A69
} ABUS DATA ADDRS 11 H B30 C26 Jl521 J1522 BO09 BO9
ABUS DATA ADDRS 12 H B19 C27 J1523 J1524 B15 B15
ABUS DATA ADDRS 13 H B22 C28 J1525 J1526 B17 B17
ABUS DATA ADDRS 14 H B21 C29 J1527 J1528 B19 B19
ABUS DATA ADDRS 15 H B31 C30 J1529 J1530 B87 B87
ABUS DATA ADDRS 16 H B34 C32 J1543 Jl1444 B57 B57
ABUS DATA ADDRS 17 H B35 C35 J1l601 J1602 B59 BS9
ABUS . DATA ADDRS 18 H B36 C36 J1603 J1604 B63 B63
ABUS DATA ADDRS 19 H B37 C37 J1605 J1606 C71 C37
ABUS DATA ADDRS 20 H B38 C38 J1607 J1608 B73 (31
ABUS DATA ADDRS 21 H B39 C39 J1613 J1614 C08 cCoO07
ABUS DATA ADDRS 22 H B40 C41 J1619 J1620 C10 cCO09
ABUS DATA ADDRS 23 H B41 C49 J1627 Jl1628 Cl1 cC91
ABUS DATA ADDRS 24 H B42 (53 J1639 J1640 C21 <C85
ABUS DATA ADDRS 25 H B44 C54 Jl641 J1642 C24 C77
ABUS DATA ADDRS 26 H B45 C66 Jl721 J1722 C54 C53
ABUS DATA ADDRS 27 H B48 C67 J1723 J1723 C56 C55
ABUS DATA ADDRS 28 H B50 C68 J1725 J1726 (€57 B28
ABUS DATA ADDRS 29 H BS52 C71 J1731 J1732 C63 BS81
ABUS DATA ADDRS 30 H Cc42 C73 J1733 J7434 C65 C65
ABUS DATA ADDRS 31 H B4l C74 J1735 J1736 C69 A77
' ABUS DEADO L A0331 J1509 J1510 A0252
/ ABUS DEAD1 L A0531 J1501 J1502 A0240
ABUS DMA DONE 0 H C0364 J1717 J1718 Cc39
ABUS DMA DONE 1 H C0564 J1705 J1706 Cc29
ABUS DMA DONE 2 H J1703 J1704 c27
ABUS DMA DONE 3 H J1707 J1708 Cc32
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Table 14-3 ABus Signal Pin Location (Cont.)
ABUS IPR RETURN 0 H c38 C76 J1739 J1740 C0575
ABUS IPR RETURN 1 H c86 C75 J1737 J1738 Cc0573
ABUS IPR RETURN 2 H c37 C77 J1741 J1742 Cc0576
ABUS IPR RETURN 3 H Cc35 C78 J1743 J1744 c0578
ABUS IPR RETURN 4 H C36 (88 J1805 J1806 c0583
ABUS IPR SELECT 0 (I C0390 J1807 J1808 c0s584
ABUS IPR SELECT 1 H C0590 J1801 J1802 c0581
ABUS IPR SELECT 2 H J1809 J1810 C0586
ABUS IPR SELECT 3 H J1541 J1542 c0548
ABUS LEN STAT 0 0 C40 C40 Jl729 J1730 Cc62
ABUS LEN STAT 1 H c84 C69 J1727 J1728 C60
ABUS MEMORY LOCK H c89 CO05 J1429 J1430 B85
ABUS MSKED CMD H A48 CO04 J1427 J1428 co02
ABUS WR CMD H A49 CO06 J1431 Jl432 co4
MCC ABUS CPU BUF SEL H Cc85 (€55 J1643 Jl644 c24
MCC ABUS DMA ERROR H B49 C60 J1711 Jl712 C36
MCC ABUS IOA SELECT 0 H c0357 J1701 J1702 Cc25
MCC ABUS IOA SELECT 1 H C0557 J1609 Jl6l0 co3
MCC ABUS IOA SELECT 2 H Jl617 Jl618 co7
MCC ABUS IOA SELECT 3 H J1611 J1612 Cco05
MCC ABUS MBOX OUT H c88 C65 J1719 J1720 c25
MCC ADDRS CTRL 0 L C31 Ce62 J1713 J1714 C35
MCC ADDRS CTRL 1 L Cc29 C59 J1709 J1710 co3
SB ABUS IOA REQUEST 0 H C0352 J1635 J1636 c20
SB ABUS IOA REQUEST 1 H C0552 J1629 J1630 Cll1
SB ABUS IOA REQUEST 2 H J1633 J1634 c17
SB ABUS IOA REQUEST 3 H J1637 Jl638 Ccl9
NOTE
1. The pin number under the column titled "SBA
3/5" refers to the signal pin for both slots
3 and 5 unless it is 5 characters, in which
case it designates the SBA module in one
particular slot.
2. Under the column titled "MCC 18", if the pin
designation is 5 characters, then the signal
is not connected to the MCC module, but
rather to another module in the slot
identified by the pin number.
3. The numbers under the module designations

refer to the slot number(s) for the
particular modules, as slot 1 for the STM
module (ABus backplane) and slot 16 for the
MCD module (CPU backplane).
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14.7 ABUS INTERFACE SIGNALS

The following sections provide the ABus interface signals and
their meanings.

e DATA/ADDRESS <31:00>--During Command/Address cycles, these
bi-directional bits will carry a 28-bit physical address
between the MBox and SBIA. The most significant 4 bits will
be 0.

During read or write data cycles, these bi-directional bits
carry the data between the MBox and SBIA.

e DATA/ADDRESS PARITY--0dd parity computed over the 32 bit
data/address field.

® COMMAND/MASK <03:00>--During a Command/Address cycle, these
bi-directional four bits indicate the ABus command to the
MBox or SBIA according to Table 14-4.

Table 14-4 ABus Commands

Command/Mask Command
<03:00> Command Application
0001 Read CPU/DMA
0010 Read lock CPU/DMA
0100 Read modify CPU

1000 Write DMA

1101 Write mask CPU/DMA
1110 Write mask unlock CPU/DMA

During write data cycles these bits are the MASK bits, and
are used to specify which byte(s) are written. 1If a bit is
set, Lhe corresponding byte is written.

\\
During read data return cycles, the MASK bits are not used.

e DATA LENGTH/STATUS <1:0>--These bits indicate the data length
during Command/Address cycles according to Table 14-5 and
Table 14-6.

Table 14-5 Length/Status for CPU Command/Address

Cycle
CPU
Length/Status Command/Address
<01:00> Function
01 Even Word
10 0dd Word
11 Longword
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Table 14-6 Length/Status for DMA Command/Address
Cycle
DMA

Length/Status Command/Address

<01:00>- Function

00 Longword (4 bytes)

01 Quadword (8 bytes)

10 Octaword (16 bytes)

NOTE

The SBIA only supports Longword and Quadword
transfers.

During Data cycles, these bits indicate the status of the
data. The Status bits only have meaning during a CPU read
data cycle. Normally zero, they will be "11" to indicate bad
data, if the SBIA received Read Data Substitute (RDS), during
the SBI read data cycle (SBI data cycle mask bits = 0010).

CONTROL PARITY--0dd parity computed over the Length/Status
and Command/Mask bits.

MSKED CMD--This bit, when set, tells the MBox that the ADus
command is for a masked operation. It allows the MBox
microcode to branch before decoding the command field in the
command/address.

ABUS WR CMD--Like the MSKED CMD, ABUS WR CMD allows the MBox
microcode to branch before decoding the command field in the
command/address. This bit indicates that the ABus command is
for a write operation.

CLK SBA[N] CLOCK5 141 B[D]--Each I/0 adapter receives clock
signals from the KA86 system clock module to control the ABus
interface logic.

CLK SBA[N] RESET--A reset signal to each of the I/O adapters
used to initialize the clock generation and distribution
logic.

IOA REQUEST <03:00>--One line from each I/0 adapter wused to
request the MBox to service a DMA.

DMA DONE <03:00>--A signal to each of the 1I/0 adapters to
signify that the MBox has completed the DMA transfer. Only
the I/0 adapter that had a DMA being serviced will receive

the DMA DONE. In case of a DMA err?r, DMA DONE will be sent

with DMA ERROR.

DMA ERROR--A signal to each of the I/O adapters to indicate
that the MBox has detected an error while processing the DMA.
DMA ERROR is sent at the same time as DMA DONE.
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ABUS ADDRS CTRL <01:00>--These two signals are wused in the
selected I/O adapter to control the loading, holding, or
incrementing of the DC022 register file address, according to
Table 14-7. These bits are asserted low, and in the table, a
logic 1 indicates an asserted signal.

Table 14-7 Address Control of the DC022 Register File

ADDRS CTRL DC022

<01:00> Function

0 0 Hold address

0 1 Increment address
1 0 Not used

1 1 Load address

MBOX OUT--MBox OUT controls whether the I/O adapter register
file, for the I/O adapter selected by ABUS IOA SELECT, will
be read or written. It is also used with ABUS CPU BUF SEL to
control the two least significant bits of the DC022 address
being loaded by the MBox (see Table 14-8). If ABUS MBOX OUT
is asscrted data will be driven by the MBox to the I/0
adapter. If it is not asserted, the 1I/0 adapter will be
sending data to the MBox.

ABUS CPU BUF SEL--This signal is used along with ABUS MBOX
OUT, to control the register file address loaded by the MBox
in the selected I/0 adapter (see Table 14-8).

Table 14-8 DC022 Register File Address Control

ABUS CPU ABUS MBOX Register File

BUF SEL ouT ECL Address Comments

0 0 **00 Prepare to read
the DMA C/A

0 1 **00 Prepare to write
a CPU C/A or an
ABus diagnostic
cycle

1 0 0011 Prepare to read
the CPU read
data return word

1 1 0010 Prepare to write

the CPU C/A

** The upper two bits are determined by the DMA transaction

buffer that requested service.
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CPU BUF DONE--Asserted by the I/O adapter to inform the MBox
that a CPU read or write transaction is complete. A CPU
write 1is complete when the NEXUS has acknowledged the
command/address and write data. A read is complete when the
read data is placed in the DC022 register file. CPU BUF DONE
will be asserted if CPU BUF ERROR is asserted.

CPU BUF ERROR--CPU BUF ERROR is asserted hy the selected TI/O
adapter to indicate to the MBox that an error was detected
during a CPU initiated I/O transaction. It indicates that
the I/0 adapter aborted the command.

MEMORY LOCK--A bi-directional line between the MBox and 1I/0
adapters to signal that an interlock operation 1is in
progress.

ABUS IPR RETURN <04:00>--The encoded value of the highest
priority interrupt the I/O adapter has pending, when the I/O
adapter is polled by the EBox with the assertion of ABUS IPR
SELECT[N].

ABUS IPR SELECT([N]--ABUS IPR SELECT is used by the EBox to
poll each of the I/0 adapters for pending interrupts. The
EBox polls the adapters in modulo 4 order.

ABUS ENABLE--This bit 1is controlled by the console with
MCSR1<01>. When this bit is asserted, the I/O adapters are
enabled.

ABUS DEAD[N]--This bit is asserted as a result of the
assertion of SBI FAIL and used to forward a reboot request
from another processor on the CI to the console, or to inform
the console of an SBI power failure.

AC LO--A signal from the EMM to the I/0O adapters used to
indicate impending power failures. It is used by the I/O
adapter to assert BUS SBI FAIL on the SBI.

DC LO--DC LO from the EMM is used to assert BUS SBI DEAD and
force an initialize within the I/O adapters.

14.8 MBOX TESTPOINTS

14.8

Tabl
that
cont

.1 MBox MicroPC and ABus Control Testpoints
e 14-9 is a list of MBox microPC and ABus control testpoints

may be wused when troubleshooting MBox microcode and ABus
rol problems.
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Table 14-9 MBox MicroPC and ABus Control Testpoints

Channel Signal Name Print Section/Slot/Pin
F MUPC O H (LSB) MCCD-H Exx.13 (ECL)
E MUPC 1 H MCCD-H Exx.14 (ECL)
D MUPC 2 H MCCD-H Exx.15 (ECL)
C MUPC 3 H MCCD-H Exx.16 (ECL)
B MUPC 4 H MCCD=H Exx.17 (ECL)
A MUPC 5 H MCCD-H Exx.09 (ECL)
9 MUPC 6 H MCCD-H Exx.10 (ECL)
8 MUPC 7 H (MSB) MCCD-H Exx.11 (ECL)
7 ABUS IOA REQ O H SBAS C03.52 (ECL)

or ABUS IOA REQ 1 H SBAS C05.52 (ECL)
6 ABUS IOA SEL 0 H SBAS C03.56 (ECL)

or ABUS IOA SEL 1 H SBAS C05.56 (ECL)
5 ABUS ADR CTL 1 H SBAS C03.59 (ECL)
4 ABUS ADR CTL O H SBAS C03.62 (ECL)
3 ABUS MBOX OUT H SBAS C03.65 (ECL)
2 ABUS WR CMD H SBAS C03.06 (ECL)
1 - - ———— e
0 SS31 FAULT OR ERROR H SS31 B02.49 (TTL)

CLK CLOCK MCCK E51.12 (ECL)

NOTE
1. "Exx" indicates any RAM chip for MBox
microcode.

2. To display the MBox uPC in HEX, MUPC 7 is the
MSB and MUPC 0 is the LSB.

14.8.2 ABus/SBIA Testpoints

Table 14-10 contains a list of ABus signals and SBI FAULT, which
can be used when troubleshooting SBI FAULT/ABus problems.

Table 14-10 ABus/SBIA Testpoints

Channel Signal Name Print Section/Slot/Pin
0 SS31 FAULT OR ERROR H SBS B02.49 (TTL)
1 ABUS IOA REQ H SBA C03.52 (ECL)
2 ABUS IOA SELECT H SBA C03.56 (ECL)
3 ABUS ADR CTL 1 L SBA C03.59 (ECL)
4 ABUS ADR CTL 0 L SBA C03.62 (ECL)
5 ABUS MBOX OUT H SBA C03.65 (ECL)
6 ABUS WR CMD H SBA C03,06 (ECL)
7 ABUS MASKED CMD H SBA C03.04 (ECL)
8 ABUS DATA/ADR 00 H SBA C03.07 (ECL)
9 ABUS DATA/ADR 01 H SBA C03.08 (ECL)
A ABUS DATA/ADR 02 H SBA C03.09 (ECL)
R ARBRIS DATA/ADR 03 H SBA C03.10 (ECL)
o)

D
E ABUS BUF ERROR H SBA C03.46 (ECL)
F
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14.8.3 CP Port Testpoints

Table 14-11 contains a list of CP port testpoints.

Table 14-11 CP Port Testpoints

Channel Signal Name Print Section/Slot/Pin
0 MCC OP PA ACK A H MCC6 B18.39
1 MCC EBOX PA ACK A H MCCé6 B18.41
2 MCC IBF PA ACK H MCC6 B18.37
3 MCC MD RESP C H MCCS C18.75
4 MCC PORT STAT CODE 3 H MCC7 B18.20
5 MCC PORT STAT CODE 2 H MCC7 B18.25
6 MCC PORT STAT CODE 1 H MCC7 B18.11
7 MCC PORT STAT CODE 0 H MCC7 B18.18
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CHAPTER 15

SBIA

15.1 SBIA GENERAL INFORMATION

The SBIA is configured/cleared during CPU initialization by the
INIT/PAMM console command. This command is required to reset the
SBIA. The SBIA must be configured prior to attempting any access
to the SBI for an UNJAM or depositing/examining nexus control and
status registers. Therefore, to reset the I1/0 world, . the
following sequence of console commands must be executed.

® D>>>INIT/PAMM
e >>>UNJAM

® D>>>INIT

For an example of SBI SILO interpretation, refer to Chapter 20,
SBIA SBI SILO Register description.

15.2 SBIA JUMPER SETTINGS

The SBIA has two DC10l chips used for SBI arbitration. One DC101
is wused to gain control of the SBI for CPU deposits/examines of
SBI nexus control and status registers. The other DC101 is wused
to gain control of the SBI to transfer the DMA read word to the
applicable nexus. Table 15-1 shows the jumper information for
the SBIA DC1l0ls.

Table 15-1 SBIA DC10l1 TR Jumpers

Transmit

TR Jumper from XMIT TR L,
TR SEL DEVICE Jumper C83* to
8 421 TR Needed BUS SBI TR __ on Pin____
LLLL 16 No - —-—
LLLH 15 Yes 15 c81
LLHL 14 Yes 14 Cc77
LLHH 13 Yes 13 C73
LHLL 12 Yes 12 C75
LHLH 11 Yes 11 C71
LHHL 10 Yes 10 C69
LHHH 09 Yes 09 Ccé67
HLLL 08 Yes 08 C65
HLLH 07 Yes 07 C63
HLHL 06 Yes 06 Cc59
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Table 15-1 SBIA DC101 TR Jumpers (Cont)

Transmit
TR Jumper from XMIT TR L,
TR SEL DEVICE Jumper C83* to
8421 TR Needed BUS SBI TR __ on Pin
HLHH 05 Yes 05 Cc57
HHLL 04 Yes 04 C55
HHLH 03 Yes 03 C51
HHHL 02 Yes 02 C53
HHHH 01 Yes 01 c47
*Jumper connections made on SBS backplane slots
Normal configuration for CPU DC101
Normal configuration for DMA DC101
15.3 SBIA BLOCK DIAGRAM
l PC
I S 40
CPU-SBI
INTERRUPT S-DATA ] sBI
| Locic SMTAACE,NE ,_l_ ASSEMBLY INTERFACE s
SBAD sBAO -+  ss41-47 S5 01-5505
']
TTL ADDRESS, 9 SBIA
READIWRITE |1, ; .| recisTeRs §509
z
sBak, sBaL [ w §8 18-32
“ z SBI 3
5 ) PROTOCOL 8
2 16 X 40
REGISTER FILE A-DATA $509, 10,12
le—s| ABUS .| AssemsLy I
INTERFACE
_— $S13-17
SBA 1-4 I
ECL ADDRESS, l
READ/WRITE o
[—>] CONTROL l ARBITRATION
seA 7 CHIPS —
I S5 07
: I
DMA BUFFER s8I
CONTROL AND CLOCK
je—{REQUEST GENERATION
SYNCHRONIZATION |
v SBAF-SBAI SBAC v

SBA

Figure 15-1 SBIA Block Diagram
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VAX 86XX PHYSICAL MEMORY ADDRESS ALLOCATION

15.4 VAX 86XX PHYSICAL MEMORY ADDRESS ALLOCATION

HEX BYTE ADDRESS
0000 0000

1FFF FFFF
2000 0000

21FF FFFF
2200 0000

23FF FFFF
2400 0000

3FFF FFFF

Figure 15-2

SYSTEM
MAIN MEMORY

I0A0

I0A 1

NOT
ASSIGNED

—_—

UP TO 512 MEGABYTES
IN 1 MEGABYTE
INCREMENTS

32 MEGABYTES

32 MEGABYTES

448 MEGABYTES

MR-14938

VAX 86XX Physical Memory Address

Allocation
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HEX BYTE ADD
2X00 0000 h
2%00 1FFF | TROO 8 KBYTES
2X00 2000
3X00 3FFF | TRO1 8 KBYTES
2X00 4000
2X00 eone| TRo2 8 KBYTES
2X00 6000 YTES
2%00 7FFF | _THO3 8 KB
2X00 8000 | TRO4 8 KBYTES
2X00 9FFF
2X00 A0CO
2X00 BFFF | TROS 8 KBYTES
2X00 CO00
5%00 DEFF | TROB 8 KBYTES
2X00 E000
2x00 FrFF | TRO7 B KBYTES | | nexus REGISTERS
2X01 0000 128 KBYTES
201 1FFF | TROB 8 KBYTES
2X01 2000
2x01 3FFF | TROS 8 KBYTES
2X01 4000
%01 5FEF | TR10 8 KBYTES
2X01 6000
%01 JFEF | TR11 8 KBYTES
2X01 8000
2X01 SFFF | TR12 8 KBYTES
2X01 AOOO
2xo1 anrr | TR138 KBYTES
2X01 CO00
X SO0 | TR14 8 KBYTES
2X01 E00O0
3X01 Frer | TR15B KBYTES | |
2X02 0000
UNASSIGNED 384 KBYTES
2X07 FFFF
2X08 0000
SBIA REGISTERS 512 KBYTES
2XOF FFFF
2X10 0000
UNIBUS 0 256 KBYTES
2X13 FFFF
2X14 0000
UNIBUS 1 256 KBYTES
2X17 FFFF
2X18 0000
UNIBUS 2 256 KBYTES
2X1B FFFF
2X1C 0000
UNIBUS 3 256 KBYTES
2X1F FFFF
2X20 0000
UNASSIGNED 30 MBYTES
21FF FFFF

OR 23FF FFFF

X=0FOR SBIAO
X=2FORSBIA 1

MR-14939

Figure 15-3 I/0 Adapter Physical Address
Allocation
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15.4.1 SBIA Register Addresses

Table 15=2 SBIA Register Addresses

) Register Name Hex Byte
Address
Configuration Register 2X080000
Control Status Register 2X080004
Error Summary Register 2X080008
Diagnostic Control Register 2X08000C
DMAI Command/Address Register 2X080010
DMAI ID Register 2X080014
DMAA Command/Address Register 2X080018
DMAA ID Register 2X08001C
DMAB Command/Address Register 2X080020
DMAB ID Register 2X080024
DMAC Command/Address Register 2X080028
DMAC ID Register 2X08002C
SBI Silo 2X080030
SBI Error Register 2X080034
SBI Timeout Address Register 2X080038
SBI Fault/Status Register 2X08003C
SBI Silo Comparator 2X080040
SBI Maintenance Register 2X080044
SBI Unjam Register 2X080048
SBI Quadclear Register 2X08004C
Vector Registers 2X080080
)
v v
Vector Registers . 2X0800B8
NOTE

For SBIA 0, X = 0 and for SBIA 1, X = 2
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15.5 SBI PROTOCOL

ARBITRATION
TR <15:00>

INFORMATION TRANSFER
P <1:0> (PARITY)

TAG <2:0> (TAG)

1D <4:0> (IDENTIFIER)

M <3:0> (MASK)

B <31:00> (INFORMATION)
RESPONSE
FAULT

TRANSMIT/
RECEIVE
NEXUS

TRANSMIT/
RECEIVE
NEXUS

AN NNy O
\Z \}\/\/V\/

CNF <1:0> (CONFIRMATION)
CONTROL
UNJAM
FAIL
DEAD
INTLK (INTERLOCK)

CLOCK (6 LINES)

INTERRUPT REQUEST

REQ <7:4> (REQUEST)
ALERT

MP1-2

SPARE (2 LINES)

AV FANSVON
AVARV IR,

MR-14968

Figure 15-4 SBI Signal Names
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Table 15-3 SBI Signal Names and Description

Arbitration Group
Arbitration Field [TR<15:00>] -- Establishes a fixed priority

among nexus for access to and control of the information transfer
path. :

Information Transfer Group

Information Field [B<31:00>] -- Bidirectional lines that
transfer data, command/address, and interrupt information between
nexus.

Mask Field [M<03:00>] -- Encoded to indicate that a particular
byte within the data field is to be read or written. With the
read data, the mask bits indicate if the data is correct or in
error.

Identifier Field [ID<02:00>] -- Indicates the logical source or
destination of information contained in B<31:00>.

Tag Field [TAG>02:00>] -- Determines if the SBI cycle is for a
command/address, read data, write data, or ISR.

Response Group

Confirmation Field [CNF<01:00»] -- The receiving nexus specifies
its response to an SBI cycle:

1. 00 = no response

2, 01 = acknowledge

3. 10 = busy

4. 11 = error
Function Field [F<03:00>] ~-- Specifies the command code. The
function field is bits <31:28> of the command/address (Figure
15-6) .
Parity Field [P<01:00>] ~- Indicates even parity over the SBI
information. P0 is computed over the information in B<31:00>

while Pl is computed over M<03:00>, 1ID<04:00>, and TAG<02:00>
(Figure 15-5).

Interrupt Request Group

Request Field [REQ<07:04>]) -- Each signal represents a level of
priority whereby a nexus requests interrupt service.

Alert Field [ALERT] -- A signal that allows SBI memory to
interrupt due to a power loss.



SBIA
SBI PROTOCOL

Table 15-3 SBI Signal Names and Description (Cont)

e
Control Group )
Clock Field [CLOCK] -- Six control lines that provide the clock
signals necessary to synchronize SBI activity.
Fail Field [FAIL] -- The assertion of AC LO within a nexus
causes the assertion of SBI FAIL.
Dead Field [DEAD] -- The assertion of DC ILO within a nexus
causes the assertion of SBI DEAD.
Unjam Field [UNJAM] -- A reset signal to all SBI nexus.
Interlock Field [INTLK] -- A signal that indicates that a shared

location is being modified by a nexus.

Unused Signals
Multiprocessor [MP<02,01>] -- Two unused lines

Spare [SPARE<01:00> -- Two additional unused lines

B <31:00> ) )

s " N
[ TAG I | 1D J I MASK I [ FUNCTION ADDRESS J
TAG <2:0> ID <4:0> M <3:0> F <3:0> A <27:00>

TAG <2:0> = 011 = COMMAND/ADDRESS FORMAT

ID <4:0> = LOGICAL COMMAND SOURCE

M <3:0> = COMMAND DEPENDENT

F <3:0> = COMMAND CODE

A <27:00> = READ/WRITE. ADDRESS OF INTENDED NEXUS

MA-13970

Figure 15-5 SBI Command/Address Format
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MASK l [ FUNCTION ‘ ADDRESS I

M <3:0> F <3.0> A <27:00>
) MASK FUNCTION FUNCTION
| USE CODE DEFINITION
|

IGNORED 0000 RESERVED
USED 0001 READ MASKED
USED 0010 WRITE MASKED
IGNORED 0011 RESERVED
USED 0100 INTERLOCK READ MASKED
IGNORED 0101 RESERVED
IGNORED 0110 RESERVED
USED o111 INTERLOCK WRITE MASKED
IGNORED 1000 EXTENDED READ
IGNORED 1001 RESERVED
IGNORED 1010 RESERVED
USED 1011 EXTENDED WRITE MASKFD
IGNORED 1100 RESERVED
IGNORED 1101 RESERVED
IGNORED 1110 RESERVED
IGNORED 1111 RESERVED

MR 14071

Figure 15-6 SBI Command Codes

. ) I A —
\ P1] PO N
J l PARITY | TAG IDENTI - MASK
FIELD FIELD} Lnsnnnnl l FIELD I r INFORMATION FIELD
N

LL__J

—_— et e
P<1.0> TAG <2:0> ID <4:0> M <3:0> B <31:00>
COMMAND FORMAT N
FUNCTION ADDRESS
FIELD FIELD
F <3:0> A <27:00>

MR-14969

Figure 15-7 SBI Parity Field Configuration

i
| LOGICAL |
| I 000 l DESTINATIONI[ 0000 l [ ERROR-FREE DATA
TAG <2:0> ID <4:0> M <3:0> B<31:00>
| | ”LOGICAL ” I
i
‘ 000 DESTINATION 0001 l CORRECTED DATA l
1 TAG <2:0> ID <4:.0> M <3:0> B <31:00>
| ) 000 LOGICAL 0010 UNCORRECTED DATA OR OTHER
: / DESTINATION MEANINGFUL INFORMATION
; TAG <2:0> ID <4:0> M <3:0> B <31:00>

WR-14972
Figure 15-8 SBI Read Data Formats

«
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SBI -- I/O BACKPLANE INTERCONNECTIONS
l I LOGICALl I I
101 I_S_QURCE LMASK l WRITE DATA
TAG <2:0> ID <4:0> M <3:0> B <31:00>

MR-14973

Figure 15-9 SBI Write Data Format

FIRST EXCHANGE: 07

831 08 0403 00
INTERUPT SUMMARY [ 3 COMMAND- I quugg}_
e I 0 I R 0000 ZER LEveL  [ZERO

TAG<2:0>  ID<4:0> M<3:0> REQ<7:4>
SECOND EXCHANGE: 831 171615 0100
INTERUPT SUMMARY T
[ooo ] [BBIRR ] [ooo ] | o] lo
TAG<2:0>  ID<4:0> M<3:0> ___f
BIT PAIRS

(BIT PAIRS =B17 AND BO1 - B31 AND B15)
MR.14974

Figure 15-10 SBI Interrupt Summary Formats

15,6 SBI -- I/0 BACKPLANE INTERCONNECTIONS

Table 15-4 lists the cable connectors associated with the SBI
cables from the ABus backplane to the I/O backplane and for
expansion of the SBIs from the I/O backplane. See also Figure
15-11 for locations of the cable conncctors. Table 15-5 lists
the SBI signals along with their backplane pin for the cable from
the ABus backplane to the I/0 backplane and from the I/0
backplane to an SBI expansion cabinet.

Table 15-4 SBI Cable Interconnections

(SBI Expansion) ABus Backplane to I/O Backplane
I/0 Backplane I/0 Backplane ABus Backplane
SBI1l SBIO SBIl SBIO SBIO SBI1
Row ouT ouT IN IN
A ' J47 J41 J19 J25 J25 J1l9
B J48 J42 J20 J26 J26 J20
c J49 J43 J21 J27 J27 J21 .
D J50 J44 J22 J28 J28 J22
E J51 J45 J23 J29 J29 J23
F J52 J46 J24 J30 J30 J24
+--SBI0--+
Fommm e SBIl---m—m—mmmm +

15-10
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SBI -- I/O BACKPLANE INTERCONNECTIONS
Table 15-5 SBI Signal and Backplane Pins

signal ABus 1/0 1/0

Name Out In Out Nexus
Note 1 Note 2 Note 2 Note 3 Note 4
BOO J25 B J25 A J41 B AB1
BO1 J25 D J25 C J41 D AC1
B02 J25 J J25 H J4l1 J AD1
B03 J25 R J25 D J41 R AE1l
B04 J25 BB J25 AA J41 BB AM1
BOS J25 FF J25 EE J41 FF AN1
B06 J25 NN J25 MM J41 NN APl
BO7 J25 DD J25 CC J4l1 DD AP2
B08 J25 LL J25 KK J41 LL AS2
BO9 J25 RR J25 PP J41 RR AT2
B10 J25 TT J25 ss J41 TT AUl
Bl1 J25 vv J25 UU J4l v AU2
Bl1l2 J26 L J26 K J42 L BF2
B13 J26 T J26 S J4az2 T BH2
Bl4 J26 N J26 M J42 N BJ1
B15 J26 X J26 W J42 X BJ2
Bl6 J26 JJ J26 HH J42 JJ BS2
B17 J26 RR J26 K J42 L BT2
B18 J26 TT J26 SS J42 TT BU1
B19 J26 vV J26 UU J42 vw BU2
B20 J27 D J27 C J43 D CB1
B21 J27 J J27 H J43 J CcCl
B22 J27 N J27 M J43 N BU1
B23 J27 F J27 E J43 F CD2
B24 J27 BB J27 AA J43 BB CM1
B25 J27 FF J27 EE J43 FF CN1
B26 J27 LL J27 KK J43 LL CP1
B27 J27 DD J27 cC J43 DD CP2
B28 J27 J3J J27 HH J43 JJ cs2
B29 J27 NN J27 MM J43 NN CT2
B30 J27 RR J27 PP J43 RR Cul
B31 J27 v J27 UU J43 w cu2
FAIL J27 TT J27 SS J43 TT cva2
DEAD J28 D J28 C J44 D DAl
IDO J28 DD J28 CC J44 DD DP2
ID1 J28 LL J28 KK J44 LL DS2
ID2 J28 RR J28 PP J44 RR DT2
ID3 J28 TT J28 SS J44 TT DUl
ID4 J28 vv J28 UU J44 VvV DU2
MO J28 B J28 A J44 B DB1
M1 J28 F J28 E J44 F DC1
M2 J28 L J28 K J44 L DD1
M3 J28 J J28 H J44 J DD2

.
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SBI -- I/0 BACKPLANE INTERCONNECTIONS

Table 15-5 SBI Signal and Backplane Pins (Cont)
PO J28 N J28 M J44 N DV2
Pl J28 T J28 S J44 T DH2
SPARE 0 J28 R J28 p J44 R

SPARE 1 J28 2z J28 Y J44 2z

TAGO J28 BB J28 AA J44 B DM1
TAG1 J28 FF J28 EE J44 FF DN1
TAG2 J28 NN J28 MM J44 NN DP1
ALERT J29 LL J29 KK J45 LL EP2
CNFO J29 RR J29 PP J45 RR ES2
CNF1 J29 w J29 UU J45 vV ET2
FAULT J29 TT J29 SS J45 TT EU1
MP1 J29 FF J29 EE J45 FF EM1
MP2 J29 DD J29 CC J45 DD EN1
PCLK H J29 R J29 p J45 R EH2
PCLK L J29 2z J29 Y J4s5 2z EJ1
PDCLK H J29 X J29 W J45 X EJ2
PDCLK L J29 BB J29 AA J45 BB EK2
REQ 4 J29 B J29 A J45 B EB1
REQ 5 J29 F J29 E J45 F EC1
REQ 6 J29 N J29 M J45 N ED1
REQ 7 J29 D J29 C J45 D ED2
TP H J29 T J29 S J45 T EF1
TP L J29 J J29 H J45 J EF2
UNJAM J29 NN J29 MM J45 NN EP1
INTLK J30 B J30 A J46 B FAl
TROO J30 D J30 C J46 D FB1
TRO1 J30 F J30 E J46 F FC1
TRO2 J30 J J30 H J46 J FD1
TRO3 J30 L J30 K J46 L FE1
TRO4 J30 N J30 M J46 N FF2
TRO5 J30 T J30 s J46 T FH2
TRO6 J30 v J30 U J46 V BFJ1
TRO7 J30 X J30 W J46 X FJ2
TRO8 J30 2z J30 Y J46 2 FM1
TRO9 J30 DD J30 CC J46 DD FN1
TR10 J30 FF J30 EE J46 FF FP1
TR11 J30 JJ J30 HH J46 JJ FP2
TR12 J30 RR J30 MM J46 NN FS2
TR13 J30 LL J30 KK J46 LL FT2
TR14 J30 TT J30 ss J46 TT FUl
TR15 J30 vv J30 UU J46 VvV FU2

NOTES
1. Signal names are prefixed by "BUS SBI".
2. J numbers shown are for SBI 0. For 1,
subtract 6.
3. J numbers shown are for SBI 0. For 1,

add 6.
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4. Standard signal pins for slot 1 of any nexus,
including 1/0 backplane slots 6, 11, and 16.

5. All signals are asserted low when true.

6. All signals are TTL except PCLK, PDCLK, and
TP, which are ECL.

7. Nexus power and ground pins are:
+5 V at A2 and V1
Gnd at C2, H1l, N2, and T1

15.7 SBI FAULT DEFINITIONS
Table 15-6 lists the SBI faults and their definitions.

Table 15-6 SBI Fault Definitions

Parity Error -- An information path error generated by one or
more nexus when the parity calculated over the received data does
not agree with the received parity.

Write Sequence Fault -- When a nexus, which received a write
masked, extended write masked, or interlock write masked command
on the previous cycle, does not receive the write data in the
current cycle.

Unexpected Read Data -- When a nexus receives read data, but did
not receive a command for extended read, read masked, or
interlock read masked on the previous cycle.

Interlock Sequence Fault -- When a nexus receives an interlock
write masked command and interlock has not been set by an
interlock read masked command.

Multiple Transmitter Fault -- When a transmitting nexus receives
an ID different from the transmitted ID.

15.8 SBI CONFIRMATION AND FAULT DECISION FLOW
Figure 15-12 is a flow chart that indicates how SBI nexus check

for SBI faults and the decisions involved with sending SBI
confirmation, SBI CNF<01:00>.
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SBI CONFIRMATION AND FAULT DECISION FLOW
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CHAPTER 16

SBI

16.1 SBI NEXUS ADDRESS INFORMATION

This chapter contains information on SBI nexus addressing, the
CI780, DR780, DW780, and RH780. There will be a section covering
the module utilization, block diagrams, and jumper selection for
each of the devices.

16.1.1 SBI Nexus Addressing

Table 16-1 contains a list of SBI nexus base addresses as a
function of the TR number. The address is listed for each SBIA.
If the address for Unibus address space is desired, see Figure
15-3.,

Table 16-1 SBI Nexus Base Address

SBIA 0 SBIA 1
Byte Longword Byte Longword
TR# Address Address Address Address
1 20002000 8000800 22002000 8800800
2 20004000 8001000 22004000 8801000
3 DWO 20006000 8001800 DW4 22006000 8801800
4 DW1 20008000 8002000 DWS 22008000 8802000
5 DW2 2000A000 8002800 DW6 2200A000 8802800
6 DW3 2000C000 8003000 DW7 2200C000 8803000
7 2000E000 8003800 2200E000 8803800
8* RHO 20010000 8004000 RH4 22010000 8804000
9* RH1 20012000 8004800 RH5 22012000 8804800
10* RH2 20014000 8005000 RH6 22014000 8805000
11* RH3 20016000 8005800 RH7 22016000 8805800
12 20018000 8006000 22018000 8806000
13 2001A000 8006800 2201A000 8806800
14 2001c000 8007000 2201¢000 8807000
15 2001E000 8007800 2201E000 8807800
*RH780

16.1.2 SBI Nexus Address Generation

_An SBI nexus physical byte address (the CPU address) may be
)calculated using Figure 16-1 and the following steps.

1. Fill in bits <26:25> of Figure 16-1 with the I/0 adapter
number.

2. Fill in bits <16:13> of Figure 16-1 with the TR number of the
nexus.

16-1



SBI
SBI Nexus Address Generation

3. Add the register offset (see the register description in
Chapter 20 for the register offset) to the bit combination
derived from the first two steps.

3130 29 28 27 26 25 24 23 22 21 20 19 1§ 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

o o

104 " N
. — 11 [ PR S S R b1 !

Figure 16-1 SBI Nexus Address Generation

Table 16-2 SBI Nexus Address Generation Bit Descriptions

Bit
Number Description

<26:25> 1I1/0 Adapter Number SBIAOQ
SBIAl
currently unused

currently unused

0
1
2
3
<16:13> TR Number = The TR level of the addressed NEXUS

<12:02> Register Offset - The register offset within the nexus
I1/0 address space. These bits refer to the registers
position in SBI address space. When calculating the
physical byte address, do not place the register offset
into these bits, they are to be added.

Example 16~-1 Nexus Address Calculation

Generate the physical byte address of the USAR (UBA Status
Register, which has a register offset of 8) for DWO (TR 3) on
SBIA 0. Filling in bits <26:25> with 00 (I/O adapter number) and
<16:13> with 0011 (TR3) provides a base address of 20006000.
Adding the register offset of 8 to the base address gives us a
physical byte address of 20006008.

16.1.3 SBI Nexus Interrupt Vector Generation

1110 09 08 07 06 05 04 03 02 01 00

10A 1 | srmea ™ o o
NUMBER LEVEL NUMBER
N N L I

°

Figure 16-2 SBI Interrupt Vector Generation

Table 16-3 SBI Vector Generation Bit Description

Bit )
Number - Description
<10:09> 1I/0 Adapter Number 0 = SBIAO
1 = SBIAl
2 = currently unused
3 = currently unused
<07:06> BR/REQ LEVEL - The interrupt request level or BR level.
00 = BR 4
01 = BR 5
10 = BR 6
11 = BR 7

16-2



SBI
.SBI Nexus Interrupt Vector Generation

Table 16-3 SBI Vector Generation Bit Description (Cont)

Bit
Number Description

<05:02> TR Number - The TR number of the NEXUS

Example 16-2 Interrupt Vector gencration

An interrupt from a BR4 Unibus device on DWO (TR = 3) will
generate an interrupt vector of 10C.

16.2 CI1780

T
C—
Ca—
s— . —
LT -T=-T-T-T-7

24 23 222120191817 16 151413121110 9 8 7 6 5 4 3 2 1
wolw
SEIEINE, A
ofla 2
|_|o|o|4|e -
HEEL
wle 2=
8|2|E[2]8
£lE|2|g 8
c|D|T|w
wilo |- |x
1= < W -
zlhle|E
= z
x|¥|21=
Clzld|x|a ¢
dlajalwn
D D
E E
- ole ]
81|83
BEIEIEIE F

1/0 BACKPANEL BP4
MR-15862

Figure 16-3 CI780 I/0 Backplane Module Utilization
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CI780 Backplane Jumper Settings

16.2.1 CI780 Backplane Jumper Settings

Table 16-4 contains a list of the CI780 jumpers with jumper
names, and a description of the jumpers.

Table 16-4 C1780 Backplane Jumpers

CI780 Jumpers

J17

or Signal

J31 Name Description

Wl LT Jumper In = 2048 SBI cycles before CXTMO
Out = 512 SBI cycles before CXTMO

w2 TR Jumper D

w3 TR Jumper C

w4 TR Jumper A

W5 PRI Jumper 0

3 PRI Jumper 1

w7 TR Jumper B

w8 Panic Mode Jumper In = Panic mode disabled
Out = Panic mode enabled

w9 Boot Jumper 3 H

w10 Boot Jumper 4 H

Wll Reserved

W12 Boot Jumper 0 H

w13 Boot Jumper 2 H

W14 Disable Arb In = No arbitration on CI before

transmission

Out = Normal CI arbitration

W15 Extend HDR/TRLR In = Extends header/trailer
Out = Normal header/trailer

W16 Alter Delay Time In = Long delta time
Out = Short delta time

w17 Extend ACK Timeout In = Long timeout
Out = Short timeout
NOTE

For the SBI expansion cabinet, use J17, and for
the VAX 8600/8650 1I/0 backplane, use J31.
Interrupt/Priority
Level
BR

W5 W6 Level

0 0 4

0 1 5

1 0 6

1 1 7

0 = Jumper out

1 = Jumper in
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SBI
CI780 Backplane Jumper Settings

Table 16-4 C1780 Backplane Jumpers (Cont.)

Boot Timer

Time
W13 wlo wl2 (Seconds)

0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500

OO COHEHEFEFOOOO
HOMHOFHOFRFOFORCHRORO

HO HiMHMERMERMOOOOOOOO =
o
non
HHOOMHCOCORMHOCKMHOO

Jumper in
Jumper out

TR Level

H
o

=
N
=
w
=
>
[
]

<

o

Y

HHEMHEREHEREHOOOOOOOO
HFHOOHMFOOHFOOHFOO E
VOOV B WN -

e e e OO OO OO OO
HFOMMOMOROMORROMORFO

Jumper out
Jumper in

K=
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Table 16-~4 CI780 Backplane Jumpers (Cont.)

SBI TR Arbitration

For

TR1
TR2
TR3
TR4
TR5
TR6
TR7
TR8
TR9
TR10
TR11
TR12
TR13
TR14
TR15

Wirewrap from
CXX-53 (BUS TR L)
To

CXX-57
CXX-63
CXX-62
CXX-65
CXX-69
CXX-71
CXX-73
CXX-75
CXX-77
CXXx-81
CXX-83
CXX-85
CXX~-86
CXX-87
CXX-88

For SBI expansion cab, X = CO1l
For I/0 backplane, X = C24

NOTES
The standard configuration is TR4 with all
other jumpers out.
Other wirewrap needed:
a. Expansion cab: Jumper B05-05 to B05-06
b. I/0 backplane: Jumper B24-05 to B24-06
The jumper selection for TR level must match
the wirewrap for TR arbitration.

TRO is reserved for holding the SBI.
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16.3 DR780

A A
- —
B B
o
< «
HEREERR
w
o 7] “
Cg gaégc
2 2129 |&
o Slzlg|a
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HREEIEE
@ z
Dl S|e|E|z| 0
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o
ela Slalo|of;
a o202
ala|a|a
- —
ol (oo lo
< @
FlSZ(&]1&12)%] ¢
ol |elw]e |2
Slmfz|2|2|2
NOTES:

1. VIEW FROM MODULE SIDE.

2. SBI EXPANSION CAB USE.

3. M9046 PADDLE CARD MOUNTS ON PIN
SIDE OF BACKPLANE.

MR 16153

Figure 16-6 DR780 Module Utilization
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DR780 SBI CONTROL (DSC) 18296
. PARITY CHK, GEN;
(™~
\ MASK CHK
/ GEN;
SBI xmIT FUNCTION
le—s XCVR DECODE;
8646 1D COMP, ——f—l
DSCB
REC XMIT
DSCC, H,LM
ADRS CMND
LOGIC REG
DSCF DSCN
DC102 745194
MISC
DCR WRITE
DECODE
745138 DCR 32
DSCH 745112
pscJ
& DATA
RATE DAR ol
REG COUNT ¢ ¢
745194 DSCS
DSCS
. 93516
\
\ 8
SBI — 32 /
XCVR XMIT OUTMUX
8646 DSEE\\\\\\\
DSCA pec 745153
16
4 | ISR
TR JMPR—%—{ DSCL
7415259
32
OSEQ HW | 7458373
OuT OF DSCE
SEQ OSEQ LW
DSCC 32
——
32
OSEQ SBUS REC
giﬁsER SBUS 745573
DRIVER DSCT
745241 245241
bsco £V 32 DSCE 32

S BUS

©
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Figure 16-7 DR780 Block Diagram (Sheet 1 of 4)
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DR780 CONTROL (DCB) M8297

32 32
SBI ADRS BYTE COUNT
36 |Look AHEAD LOOK AHEAD
REG REG
7418377 7418377
CONTROL DCBC DCBA
RAM
85568 127
DCBB
SBI ADRS SBI BYTE DDI BYTE
COUNTER COUNTER COUNTER
7415377 DCBD DCBE
36 7405169 32 ;2'5‘153,?9
pcec (27
7415283
32 748157 32
S BUS MUX
L 745153
4 DCBF, H
S BUS S BUS DRIVERS
iggs MASK DRIVER 745241
745241 DCBF, H
DCBA
745373
DCBA 4 32

GL

S BUS 1)

MR-16788

Figure 16-7 DR780 Block Diagram (Sheet 2 of 4)
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DR780 MICROPROCESSOR (DUP) M8298

\ CON [ ROL INTERCUNNECT \
18
P
e FLAGO, 1 CONTROL
STATE REG INTERCONNECT
DUPU CTRL/DATA

t $

745153

j——————— LITERAL <15:00>

BUS D<29:02> +2

LOCAL

STORE .
256 X 32

DUPD

D BUS

LS ADR
CNT/REG
DUPU

HWORD REG |DUPM
WCS PARITY |DUP L

wcs i i WCS RAM | o | 3-2909

WRT BUS WCS D<39:00> | 1K X 40 #— uSEQ

LATCH DUPE DUPN
DUPC

745373

32

SBI FUNCTION

T5. 745241 S BUS ,7;‘5,?,;‘ k
S BUS RCVRS DRIVERS
745374
-
132

G) 5 BUS (9

MR-16789

Figure 16-7 DR780 block Diagram (Sheet 3 of 4)
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DR780 SILO MODULE (DSM) M8299

DATA INTERCONNECT

2

8 32
DI CONTROL [
DSMP,R,S,T 291"7
XMIT REG | RCVR LATCH
1
| DsmH TS
fal
w
2
o
74LS161
DSMC
TS TS
— OAR 745158
NnSMN 1 OW HIGH
BANK | BANK
85568 | 85568
| DSME | DSMF et
IAR o
< L] L g
- @
w
2 —REQ 1
—REQ 2
— sBC
—STALL
H—DDI RFO
DSMM,N,P
SILO CTRL
DSML,M,N
BYTE ROTATORS TS
SV
a ROTATORS
7 25510 DSMB
745241 745241 '{'32
DSMA DSMN
S BUS RCVRS
S BUS S BUS 745374
DRIVERS MASK DSMA
DRIVER
32
32
(E) S BUS ?

Figure 16=7

DR780

MR-16790

block Diagram (Sheet 4 of 4)
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Figure 16-8 DR780 Backplane Jumper Location
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Table 16-5 DR780 Backplane Jumper Settings and Wirewrap
Selection
TR TR TR TR Wirewrap

TR SELD SELC SELB SELA FO2L2
No. L L L L To

1 - -— - - F02Cl
2 -- - el I F02D1
3 - - I - FO2E1
4 - - I I FO2F2
5 - I - -= FO2H2
6 - I - I F02J1
7 - I I - F02J2
8 - I I I FO2M1
9 I - -— - FO2N1
10 I - - I FO2P1
11 I - I - FO02P2
12 I - I I F02S2
13 1 I -- - F02T2
14 I I - I FO2Ul
15 I I I -— F0202
16 I I I I -

NOTES

1. An "I" in the table indicates that a jumper
is installed.

2., The first DR780 is at TR 13, and has W4 and
W3 installed. The second DR780 is at TR 14
and has W4, W3, and W1l installed.

3. The first DR780 has a wirewrap from F02L2 to
F02T2. The second DR780 has a wirewrap from
F02L2 to F02Ul

4. W5, W6: For a BR of 6, W5 is in and Wé is
out. .

5. W7, MSEL Jumper Select: If the DR780 is not
going to perform DDI arbitration, or be its
master, then W7 is installed. If the DR780
is to be the master device, the jumper is not
installed.

6. W8, DI Clock Jumper Select: If the DR780 is
to be the clock source for the Data
Interconnect (DI), then jumper W8 1is not
installed. If the customers device is to be
the clock source for the DR780 Device
Interconnect (ppI1), then jumper W8 is
installed.

7. W9 - W12: These jumpers are not used by the
DR780, but may contain spare jumpers for
installation in W8 or W7.

8. Disable Wirewrap Selection: If the DR780
interface is device A, wirewrap EO3Rl to
E03T2 and EO3R2 to EO3F2. Otherwise,
wirewrap EO3Rl1 to EO3F2 and E0O3R2 to E03T2.
When connecting two DR780 interfaces (DR780
to DR780), only one can be device A.
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16.4 DW780
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Figure 16-9 DW780 I/O Backplane Module Utilization
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16.4.1 DW780 Jumper Settings

The DW780 jumpers are installed in the I/O0 backplane, in J35,
J39, and J40 for DWO, DW1l, and DW2 respectively. If the DW780 is
installed in the SBI expansion cabinet, the jumpers are installed
in J24 of the UBA backplane.

The DW780 jumpers in the I/O backplane are not the same as the
DW780 jumpers in an SBI expansion cabinet. Although Unibus
adapter (UBA) interrupt level selection 1is the same, UBA TR
arbitration selection differs by slot numbers, and the jumpers
for UBA Unibus address space selection are reversed. Table 16-6
lists the DW780 Unibus adapter jumpers.

Table 16-6 DW780 Jumper Settings

UBA TR Arbitration Level Selection

UsiIC UsIC UsIC UsIC Wirewrap
TR TR TR TR From
TR SEL SEL SEL SEL DXKRz >
No. AL B L CL DL To
w3 w4 W5 W6
1 - -—
2 1 --
3 - I .
ey T
5 - -
s I -
7 - I
8 I I
9 - - —-—— I FXXN1
10 I - - I FXXP1
11 - I - I FXXP2
12 I 1 - I FXXS2
13 - - I I FXXT2
14 I - I I FXXU1
15 - I I I FXXU2
16 I I I I -

NOTES

1. The "I" indicates that the jumper is
installed to provide a low (true) signal.

2. The XX indicates the slot number as follows.
a. 1/0 backplane DWO - I/oibackplane>§¥95;lj
b. I/0 backplane DWl - I/0O backplane slot 11
c. 1/0 backplane DW2 - I/O backplane slot 6
d. SBI expansion cabinet - UBA backplane

Slot 01

3. The first UBA (DWO) is jumpered as TR3.
Subsequent UBAs are jumpered as TR4, TR5, and
TR6 .
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SBI
DW780 Jumper Settings

Table 16-6 DW780 Jumper Settings (Cont)

UBA Unibus Address Space Selection

SBI Expansion Cabinet I/0 Backplane
Usib Usib USID Usibp
Adapter Adapter Adapter Adapter
Adapter 1L oL Adapter 1L 0L
Number Wl w2 Number w2 w1
0 - - 0 - -
1 - I 1 d I
2 I —— 2 I -
3 I I 3 I I
WARNING

The use of Wl and W2 in the expansion cabinet has
the opposite use as in the I/O cabinet.

NOTE

The "I" indicates that the jumper is installed to
provide a low (true) signal.

UBA Interrupt Level Selection

UAIF SBI UAIF SBI
PRI JMP PRI JMP
Request 0L 1L
Level w7 W8
4 —— -
5 I -
6 - I
7 I I
NOTES

1. The "I" indicates that the jumper is
installed to provi