AZ-GM3AA-MN

28880800 -
.

MicroVAX

Maintenance Guide

Prepaied by Educational Services
of Digital Equipment Cotporation



1st Edition, October 1985

Copyright Digital Equipment Corporatiopn 1985
All rights reserved.

The material  in this manual 1is for informational, purposes only and

is subjecttp change without notice..
Digital Equipment Corporation sassumes .Bo;'responsibility for any
errors tha{_may appear, in this, manpal., o ’

s e

FCC NOTIGE:;, This .equipment.generates,.usesss and may emit radio
frequency ;energy.. . The equipment has.epn tested and found to
comply with the limits for.a.Glass.A.computingidevice pursuant to.
Subpart Jp of; Part ,13,0f. FCC, Rulesy, Whixh ssre-designed 1¢of priovide-
reasonablec_prorectipn . againsr. ssueh’ ad tomhercialy~ environment.
Operacioquih;h;g,gquipppmg,in¢a.mestdeﬁ¢111:arei may seause
interferepgeaﬁpuwhiqh,case.;:besusgz,ﬁatkﬁisﬁown;expénSei may be
required to-take, measpres, to:-correct thes interferentes '

The folloggag,are,trademarks.bf.Digital~Equipment:cbrporation:

eazansg™ MicroPDP-11l. RSX

DEC MicroVAX . RT
DECmailer MicroVMS UNIBUS
DECmate PDP VAX
DECservice P/0S VAXELN
DECUS Professional YAXstation
DECwriter Q-Bus VMS

DIBOL Rainbow VT

MASSBUS RSTS Work Processor



TABLE OF CONTENTS ¢
CHAPTER oAGE
CHAPTER 1--SYSTEM OVERVIEW

Introduction.'.......0....‘0...0.0'.'0.......'....C...l l
Mass Storage CapaCitYocoooooooooooooooooooooocoo:.:oo:l -4
BA23 Enclosu!‘eﬂ..w&.fo-.%%70...3....-1-.. ;..;..;*.-..1..1 i"
BAl123 Enclosure...............%...*...7.‘...J’.l."";.oa-....’i‘-S‘
H9642 EnCloSUr@escssescssesscscscssosscsssssosssssssssl=b
System Backplane's :and::Signgél : DEetErfbutioniineiei 0§ SEJEP!
BA23 Backplane Assembly-....s.........J. .’!.?’...t:.‘.f.*"“."..‘.. _aa
1 The Mass Storage Signal Distribution Panel.....{..l -7
2 The H9278 Bac‘(plane%"’-iooﬁo;dojooo..boo}‘oo..ooo‘-oo.ol ll’
BA123 BaCkplaneJ‘nd Si:gn”al’@isftibuti«bh" Card....'...f 1&
J: The. BA123 Backblgne....e.a...p........a.....zﬂ....f..f’l~lt.f
2:_‘-BA,123 signal Distributi‘oﬁ- Card.......l.‘l..‘......1919
Backplane: for the: H9642 Enclodure....».i6..404433584311-21
MichYAX.,IJ. Poewer Suppiies&ﬁ..oa.vQ.....%‘ '&iio}oo o:c .V}P-ZQC
1 Power Supply for~the. BﬁzarA‘Enclosﬁresfav?.....w.ﬁ£.1i§2‘
.2 Power Supply:foxsdthe: BAL123+A ERTloBUrEsed s e~ o255 .3351-26
+3 Power Supply for the H9642 EnclosSureeecscccescscseescssel=29
I1/0 Distribution  Pamed®ssnid et tonitees eARTIBANGTL 04,3530
1 BA23-A Rear 1/0 Distribution Panel.ececccecaccaccsesasel=30
2 BA123-A I/0 Distriburdon Panel..eoifieiNitielleceseanenal=32
3 1/0 Distribution Panel for the H9642¢tEnclo8ure..es..1-35

e e o o o &
o o o o o
W NN N - - W -
° o .

e ® o o o o o o o

VMU U E S SSWWLLWLWWWWNRNDNDND -
.

Pt et ht et et et Pt et pd Pt Pt et Pt ft s Pt ot ot Gt Pt st

CHAPTER 2--INSTALLATION

2.1 Installation of a BA23-Based SyStemMiieceisvosocossseososl=]

2.2 Installing a BA123-Based Systemocoooo000330‘1:;'0’\’2...0'..0'2-9

2.3 Installation of a H9642-Based SystemMecsoeiGi3d ceceonsee2-17

CHAPTER 3--CPU/MEMORY INFORMATION

Introductioneeecscecscaosoossoccesssasososssnsccssscssssscsi—l
KA630~A CPUc¢eoesooooososossosssosssossssscasnssncssscssssseld=l
1 Console Programe.ccooessscoessossoesssoscasscsoscscscoscsosseld=)
2 Primary Bootstrap Program (VMB)eeceeocassoosssosoaccaeeld=7
3 CPU Rear I/0 Distribution InSertessscsscsssccsacceseld=9
MS630 Memory Module.ceeoeeeeosososssososososnsnsosssscssld=l2



CHAPTER 4--SUPPORTED OPTIONS

Introductidﬂ.........o..O..'I.lll'..'.‘...............l‘ 1
l Ordettng opcidng.'l'..'..'..........;....'...IC.....“ 1
2 Module ‘CoONfiguUrdtioNeeeeesiesciiioscotonasoonasnonnsshm?
Communications.........-.-......................-.....4 4
1 DEQNA Ethernet Interface............................4 4
2 DHV1l Asynchronous MultiplexXer = (efght lines)eeesseb-7
2.1 DHVIl Remote Distribution Cabinet Kiteeeesooesoooocb=11
3 DLVJIb-Asynchronous -Interface ~ (four lines)ececececessob=13
4 DMVIY Synchronous Controllericssciodssiconosonoonaeak=17
5 DPth~Synchronous:Incerfaeefgaaag::‘:;aaa;..........4-23
6 DRVI'P-J High-Dewsiey; ‘Parsl'lel Inferface (4 lines)..4-27
7 DZQll Asynchronous Multipldker ™= ‘¢E£our 1lines)eeceecesos4=-29
8 DZVrk -Asynchronous Mulbiplexet~-0(four lfnes)eeeeesoabs=32
9 LPVIY-Intédface “Moduwle * (€of’EP25’Sys€ed Printer)....4-35
Mass ‘Storage Dewic@sé?‘........?...i"................4 -38
RQB¥X?2'; ‘RQDX¥3 ‘Di sk Goutro}lets..... e ieccssessesesh=38
RQﬁXS*Extensidn ‘Module ‘(BA23 ‘or HF642 systems onlyj).4-41
RDST/*RD52; ‘RD53 ‘Disk Drives....;...................4 47
.1 Facccry Configurztion.. -

1

2

3

3 Y Y
4 } teseeeiecesaseesh=50
5 TK?U“Tape-Drive BUDSYSteMes et voscecocooscoscocssonsch=52
6 KDAST-Q Digk Comtroller e i dviiseivenneeeennenessh=56
7 RA6O0 Disk B b S I Py
8 R& 81 Disk"Drive:..;.............;..................4 -63
9 stS“Tape DriVe.....................................4-6&

s P

ol R R R o N R S R R S R B B I R O P S L P
.
WWWWWWWWWWWNNoNoNNDNMNDMNNNDNDN - - —

e o ¢ 8 o o o o o

5¢1 Configuration RuUleS..ceeesecscesscesosonsanaconcnoscssebml
5.2 Module Physical Priority.ceeeesceecesooeceoccoscossscselel
53 Module CSR Addresses and INCerrupt VeCLOIrSeeeececosceeees5=4
5.3.1 Using a Table to Find CSR Addresses and Interrupt

vectors.-...ocioo'.o.oelo-ooo.oooooooo.n.ooo.ooooloos a

53.2 Using the SYSGEN Utility (MicroVMS Operating
systems Only).ll...‘D'.‘.l.....‘..l....“.l.li"..l‘s7

5.4 BA23-A Expansion Space and Available POWETeseeeoeeeesea5=10
5.4‘1 Expansion Space..’.......l.......".....'..-.OCOO'QCS 10
5.4.2 Power Requirements'..l.‘.........0.'..0‘.......‘....S 10



BA123-A Expansion Space and Power Availability,secogeani=ly

ExpanSion Space--.-...........-..............-......5-13

H9642 Expansion Space and Available Power:.susessneynsin

7 @ 8 3 L7

«6.1 Expansion spaceoo;ooco-oooooooo-.0‘904.onrg;.g:ig%tb’;?tv.t?)ﬁo 5=
«6.2 Power Requirements..,.,,..,,...,.,,,,121,31:{3%b§3?4

' ‘ e e e Savaini Jemteizs A
CHAPTER 6--THE MICROVAX MAINTENANGE .§vstem . ... 27007 2% 440

Py cenmidaly v oo diwrtard scomed I
6.1 0verview............-i‘qwtaq...qggigqﬁc{oggﬂeeyfyntgio&iﬂji
6.2 Loading MMS'°~'-0'9'1azgezsxe\§tﬁié¢z§rai-euoﬂOtﬂcﬂeinﬁirﬁd
6.3 Main Menu Selectiqgs, 239294 ¢80 queadesdeiee oi_p,ta‘,gq}o_“ﬂt;q&fi-&—;4’“_;5
6.3.1 Test the System (available an bothyverslions evguiis =¥t
6.3.2 Display System Configqggtton<an¢¢nquce$,ﬁﬁezgegvaﬁ LICnt
(available on both vgggﬁORS)!oL&ﬁgq{g#oougﬂﬂffﬁﬁfﬂﬁo&ﬁ&S(
Display the Utiltt%gsauenqggge;ggce4gg;stomggnhﬁzﬂg.&1kgi
Display the Service Menu (%QEYiC%ﬁYQESiQQ:QWLﬁ)ngﬁeGQ€7e;
Set Test éndfMeS§asefeatém%s%qqsqn-te~ge¢q-farv@-zﬁx&&f
Exercise System CORE%QQU%%yffﬂggo%i*(tyoPﬁgﬁt%r«ﬂnﬁxﬁﬁj
Pisplay the Device Menu.....qevegessne €ogess s qge 61271
.1 Enablé/diableiﬁqsggqg_gqg44qvi%§&33”&ﬁggggf-qunﬁghl
«2 Perform all funqt%dng%‘tgggga,..,ﬂ%”.gﬁ.%ggtggﬁg6nkk
«3 Perform the“éxeréiSér,tqst.,%%m%”?qtg.ggﬁug.eﬁ%q6fkk
.4

Display the‘dévicg”4@{{{§gggfm§@qﬂbgh.ﬁg.h%?ﬁ.gugqgh
Ente r Sys tenm Command‘s o -;o AR AR RO oﬂ'o{;;ﬁtﬁ‘{l:&)
cking Up MicroVAX'Maintenance‘Svqum Diagnostics .. b=l 8

Copying Diagnostics Using Micr VMS.eovenennnoeee nunrb=lf

*
B OEWWWWWN -

\\\\\ » .-

1

2 Copying Diagnostics Using UItrix-32M................6-20
Determining What Device Diagnostics are on 8 r -orr o

MMS Diskette...'...'.....0'.."0'...l.'.'..........'..6—20

CHAPTER 7--TROUBLESHOOTING

Introduction...........u...{};...........%.”,.m,.ﬁqjl}7gg
KA630 Boot and Diagnostic ROM.weeeenennneeiiineeaneaa?-1
.1  Power-up Tests.oovneennnenniiiniil il 0L -1
Logging and Reporting Errors Using MicroVMS...... WJ~19

.
WWwWwWwWwNN -
.

1 Enabling the MicroVMS Error - I A ESX X
2 1Installing the Error Reporting Facility......,,.....7—22~
«3 Accessing and Reading the Error Log.......,mJ..Aﬁiﬁgl;;&
4 Copying an Error LOg ettt oteenennnnsnanal=28

NN N NN NN
.



CHAPTER 9--BA123_REﬂOVAL AND REPLACEMENT PROCEDURES

9.1 Introduction..........................................9 1
9.2 Removal ‘of the ‘EXterior PanelScececsccecncscscscroscecsd=l
9.2.1 Removal of the Right Side Panel.........g...........9 3
9.2.2 Removal ‘of the Left Side Panel......................9 5
9.3  ON/GOFF Switch REMOVATL eeveosonoocncssnsnssasssnsssosased=?
9.4 CPU Console Board "’ Removal............‘J...............9 8
9.5 5 lfl'o'r (I'3.3 cm) Mass Storage Device Removale.eossess:9-9
9.5.1 RDS2 Mafn Printed Circuit Board Removalieeeoeooeoeesa9d=9
9.5.2 RDS3 _.Disk Drive Device Electronics Board Removal....9-13
9.6

9.6

9.6

9.7

9.8

9.9

9.1

9.1

9.1

............

Fan . Rem.'q‘(q%t',',',‘,"""',‘.,"',_’.‘.’g'g'.'q'.‘.‘"""""'""""9-14
1 MQSS‘SLQI&S& Fa.n ‘Remaval..,...»..r.u.,r.-r..............9-15
.2 Card -Cage Fan Removal.....;.......uh..r.,...........9—16
MOdU]bQ_ Removal--‘..-...‘................................9-17
Door Interlock Switch RemovValeeceoecsssccssososccccnsscessd=20
¢e9-20
009"22
«e9-23

. 09-25

Temperature -5ensoFR: ReMOWAL s o s qage sierrevroossecsncccns
0 Power Supply ReMOVALleoeeosoosoosscsasncssssasssnocscs
l Back«pl’ane Removal......."lal...'..00‘.........0.'.
2 .

----------------

,,,,,,,,,,,,,,

10.1 Inttoductton.........................................10-1
10.2 Openidg'fﬁe ‘Rear I/0 Panelesecessnsascsrensscscssosesl0=3
10.3 Rear I/0 ’'Panel INSErtececoscscsssesesasscssssscssasesell=b
10.3.1 Katféff'ﬁddﬁdp"ﬂnit REMOVALsoseocooenosnsonnsaccsaslO=t
10.4 Module Hemovaleeeeeeeoeosossessscosancsccscoscesosscnsensall=5
10.5 10.5" Mass Storage DeviceSeceecossesoscoscassnossesslO=6
1005.1 RA60.I...Ooiliiiiilootcl..t..l'c...t'il!’§9.000000010—7
100502 RAB].-..............................................10-12
10.5.3 TSO05 Tape DriVeeoncooscsossacssssssssscsscssssssesessell—15
10.6 Power CONCrollersecessessessssssccssssassescssssssssncseasll-16
10.7 Control Panei ASSemblyeessescscscssessosssccccoconeaslO=18
10.8 RDS5n/RX50/TKS0 Drive Removal.ceeecoceccecsosocasosenslO-18
10.8.1 RDS52 Read/Write Board Removal..c.esssseeneeerceesss.l10-20
10.8.2 RDS53 Read/Write Board Removal.eceesseeceeeseannceesal0-23
10.9 Front Fan RemovaleciseooosssccccocnossassoscscsocsnssesslO0=25
10,10 BA23 ENClOSUF@eecossscccscsossoscssssonscsssssconssonsll=27

lO-ll BA23 Backplane..-................-.-..-.............10—28



7.4 Capturing MicroVMS System Crash Informatiom.¥%§.a..%..z 3Q

7.4.1 Creating a System dep File-.-...............-......7-30

7.4.2 Copying the SysDump and Errorlog Files to a TK%O Ciauh
Tape.........................'o........‘:.’..ﬂ-{,é-‘o;?{i -ko(;o-?-;jjz:

7.4.3 Deleting a System Dump Fire"""""‘Hi%;{%%é""”gl??%

7.5 Ultrix-32M Error Information..-......’.‘. f’ono,:, 0;;10*0 s o 05%77 4Q

7.5.1 Displaying Ultrix Error Information..,q.'zh%ﬁ; ‘QEQE{? 4,

7.5.2 Printing Ultrix Ertdf'Information.;......f.gég‘ in :

7.6 Capturing System Crash Informatfon Using Ul%ii@: ﬁtg

7.6.1 Creating a System Dump Fffe.. secsetssneqe cecesgee

7.6.2 Copying System Dump Infofmati i £d# “Remo A

7.6.3 Deleting a System Dump Ft]:e-.-.-......;...::-'

7.7 Troubleshooting Procedures...‘.‘:.‘.’.’.‘.'.'.‘.‘.’....J,:

7.7.1 Unknown System Level *Problems ‘(systemfails ®

707-2 Device- Specific Problemg-0.0:o‘n.o‘;ooo.oooiboj‘ﬂn ’:;‘X‘ i A

70703 Intermittent Problems.-.......".”.*.”.‘............:.‘.’..‘9.' ‘:I‘ZJ

CHAPTER 8--BA23-A FRU-REMOVAB‘RND'REPERCERﬁﬁf3§RG@EQﬁ§E§"

1

2

«3 RX50/TKS50 Drive Removal (RXSO Shown).......g

3.1 TKS50/TQKS50 Interconnéct CabFe ‘Removal and
Inscallation........................................Q-Q‘f

RD5n Fixed Disk Drive Removal.................'””:{5::€itrk

1 RD51 Disk Drive Read/Write ‘Board Removal.pq. ,fﬁ w814

2 RD52 Main Printed Circuft "Board Removal.....;. i;...s lé

«3 RD53 Disk Drive Device ‘Eléctronics Board RemovaI.JM.S fZ

4 RD5n/RQDX Interconnect Cablre Removal and * ]

Installation........................................8 24

Backplane Assembly Removal..............V.h..lltvi“...‘.....8' 26‘

Power Supply (H7864-4A) Removaleseooeneeddddddanses o8- =31

8.5

8.6

8.7 Rear Fan Removal.......................f;f:;.......J..S 35
8.8 Front Fan Removal..eueini it innrnnndedddddennnneneo8m 37~
8.9 Module Removal...............................;........8 -40 .
8.10 Rear I/0 Insert Panel Removal........................8 -44
8.11

Time of Year Clock Battery Backup Removal............s 46



APPENDIX A--CONSOLE COMMANDS

APPENDIX B--CONSOLE ERROR MESSAGES AND EXPLANATIONS
APPENDIX C--MICROVMS ERROR LOG COMMANDS AND QUALIFIERS
APPENDIX D-<LOOPOBACK CONNECTORS

APPENDIX E<-BA%3 SYSTEM INTERCONNECTION PINOUTS

APPENDIX F--KA630CNF CONFIGURATION BOARD
I N T T R T

APPENDIX G--RELATED DOCUMENTATION =~ %7+ - =~



CHAPTER 1--SYSTEM OVERVIgﬂa

1.1 INTRODUCTION

The MicroVAX 11 system is currently availabl%ﬂ§"3§i§§3§5§§r§i§§é;;§qg

enclosures: :
The BA23 microysys;emg}enclosure,“nhggpngqn;be:

tabletop, pedestal, and rack mount installations

The BAl23 micro systgﬁg'én616sdférhéﬁ
a movable, floorstanding enclosure,

B
[

$e

The H9642 enclosure, designed to hold larger

storage devices. :

used: fn .

O AN R O LR SRR
ch is designed as

mass

Figure 1-1 shows the BA23 enclosure (pedestal version), Figure 1-2
shows the BAl123 system, and Figure 1-3 shows the H9642 enclosure.

The most important differences between these systems are:
-~ mass storage device capacity
== backplane capacity (number of Q22-bus slots)
-- available power

The remaining sections of this chapter will explain
differences in greater detail.

FIGURE 1-1. The BA23 enclosure. -

these
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FIGURE 1-2. The BAl123 enclosure.






1.2 MASS STORAGE CAPACITY

The size and quantity of mass storage devices which can be
installed in a MicroVAX II system varies by enclosure. In
addition to physical space, the number of mass storage devices in
a system is also limited by available backplane slots and power
for mass storage device controllers.

1.2.1 BA23 Enclosure

Two S 1/4" mass storage devices may be installed inside the BA23
enclosure. Figure 1-4 shows the location of the mass storage
devices. At present, one RD5n fixed disk drive and one removable
drive (either an RX50 diskette driveror a TK30) tape drive) will be
installed, although a system with two fixed disks may be used in
the future when the system is part of 2 network. In addition to
the two drives located inside the BA23 system, additional drives
may be connected to the system via tue rear I1/0 distribution
panel. The number of drives connected in ithis manner are limited
by the space available ‘n the rear panel, available backplane
space, and power to run the ~ontroller.

FIGURE 1-4. Mass storage locations in the BA23 enclosure.



1.2.2 BAl123 Enclosure

Five 5 1/4" mass storage devices may be installed in the BA123
enclosure. The locations of the mass storage devices are shown in
Figure 1-5. Typically, a TKS50 tape drive is located in mass.

storage slot #4, while an RX50 is located in slot #5. .The.

remaining slots are used for RDSn fixed disk drives.

NOTE: While there is a total of five. .
slots, power considerations usually
limit a BAI23 system to a total of four.
mass storage devices. o

~ ‘;'5
il
/.

4
3
> 2

B

£

L

l

1

\J

FIGURE 1-5. Mass storage locations in the BAl23 enclosure.,



1.2.3 Mass Storage Capacity in the H9642 Enclosure

The H9642 enclosure includes two rack-mounted BA23-A frames. Each
one contains room for two 5-1/4" mass storage devices. Typically,
the right slot of one frame contains a diskette drive, while the
right slot of the other contains a tape drive. The left slots of
each frame usually contains a fixed disk drive. In addition to
the rack-mounted BA23 frames, the H9642 enclosure has room for two
RA series drives (Figure 1-6).

'
rYE
)

——y o

. S

Figure 1-6 Mass storage locations in the H9642 enclosure.



1.3 SYSTEM BACKPLANES AND SIGNAL DISTRIBUTION
1.3.1 BA23 Backplane Assewbly

In the BA23 enclosure, the backplane assembly consists of three
major parts: ' '

- The BA23-A Mass Storage Signal Distribution Panel

- The sheet metal mounting bracket
(not visible unless assembly is remcved)

- The H9278 backplane
1.3.1.1 The Mass Storage Signal Distribution Panel

The front or signal distribution panel side of the backplane
assembly is shown in Figure 1-7.

— )] &)
2 [y E e ne Y frmmrmmm—————
JNFIXEDDISKY  J2FIXED DISK O J6 PEMOVABLE DISK 142 JS FIXED DISK 1 E

JIFIXEDDISK O

SON BACKPLANE (SIDE 2) CONTROL PANEL POWER SUPPLY
CONNECTOR

FIGURE 1-7. The Signal Distribution Panel in a BA23-Based System.



The connections between the signal distripution board and
of the components in a BA23 enclosure are shown in Figure

FIGURE 1-8.

NOTES

T CONNECTORS J' AND J2 ARE LOCATED
ON Tul 2AIx7 ANE =3778 A
ASSEMBLY

2 15 D1Sk DRivE 1§ %OT PRESINT Tw?
POWER CABLE CONNEZTOR SmOULT BE
PLUGGED INTO J3 ON TwE DISTRIBLTION

VIEW & &
2 PLACES

PaANEL
3 % DISK DRIVE 1S NOT PRESENT Twi
POWER CABLE CONNECTOm S=OULD BE
PLUGGEC INTQ )8 ON THE DISTR-BUT:ON
PANE. REaR Fan
4 Tt ATAR San CAPLE 1S Ar NTEGRA 121758600
PART OF TwE #7864 POWEA SUPP
S THE CABLE 1S AN INTEGRAL PARY OF ThE
702089501 ASSEMBLY SEE NOTE @
POWER
SUPP v
u’;",
DISTRIBUTION PANE . 3020444.00 X
7019986.C0 o= :
3027 749.0" J
B4CuP AN \\
ns278 A 702045001
J8 Je
2 J3 ,
SEE SEt J
NOTE D NOYE D o
\ L e
EN 42 48 - H
[ - % ERON™ €an
e ] 1217856.0°
700282.00 "] - st
700286-00 NOTE DY 7020449.5C
7020435 1k \!
SEE NOTE 3 — o] 803015
20
J3 1 Q | OR
= - t 1700285 C2
702045 7 C
. ske SEE NOTE S
NOTE 2

LLL1s

or

TxS0

{RX50 SHOWN)

FAONT
CONTROL
PANEL
702200701

Internal Cabling for a BA23 Enclosure.
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NOTE: If the BA23 enclosure contains a
TK50 tape drive, the drive 1is not
connected to the signal distribution
board, but rather to its own controller
via a TK50/M7546 1interconnect cable
contained in a TQKS50 controller kit.
NOTE: Connectors Jl and J2 are located
on the Backplene (H9278-A) assemblv. .

NOTE: If 2 tape »>r diskette drive is .
not present, the power connector cable
should be plugged into J3 on the signa"j
distribution panel. . -

NOTE: If a fixed-disk drive 1is not
present, the power connector cable
should be plugged intc J4 on the signal
distribution panel.

NOTE: The Rear fan cable is an integral
part of the H7864 pcwer supplv.

NOTE: The power cable on the front
control panel is an integral part of the
70-20695-01 assembly.



The signal distribution panel carries signals from an RQDX
controller modale installed in the Q22-bus backplane to the mass
storage devices located within the enclosure. Six connectors on
the signal distribution panel provide the following functions:

o J6 Removable Disk 1, 2 - provide signals to an RX50 diskette
drive. An RXS0 diskette drive contains two disk units. When a
fixed disk drive is present, the ROM code commonly labels these as
Disk Unit 1 (DUAl) and Disk Unit 2 (DUA2).

o J7 Fixed Disk 0 (two connectors) - provides signals to the first
fixed disk drive. The ROM code commonly labels this fixed disk
drive as Disk Unit O (DUAO).

o Jl Fixed Disk 1, J5 Fixed Disk 1 - provide signals to the second
fixed disk drive. Use these connectors when installing a second
fixed disk drive in the BA23 enclosure. The ROM code commonly
labels this disk drive as Disk Unit 1 (DUALl).

NOTE: The MicroVAX systems do not
support a second fixed disk drive
-installed in the BA23 enclosure.

o Ji - provides signals to the control panel printed circuit (PC)
board from the mass-storage signal distribution panel.

1-10



1.3.1.2 The H9278 Backplane

The H9278 backplane used in the BA23-A enclosure supports &
maximum of 30 ac loads and 2G dc¢ loads. An Ac load is the amount
of capacitance a module presents to a bus signal line; one ac load
equals 9.35 picofarads (pf). A Dc load is the amount of dc leakage
a module presents to a bus signal 1line; one dec lwad is
approximately 105 microamperes (uA). The backplane itself presents
7 ac loads and no dc¢ loads. :

Four connectors on the front (signal distribution panel) side of
the backplane provide the following functions:

o JI - provides the connection for the power supply backplane
cable which carries the dc power and signals from the power
supply. .

0o J2 - provides the signals tc rhe ccntrol panel printed circuit
board from an installed CPU module.

o J3 and J4 - provide for terminaticn of the mass-storage power
cable when no mass storage device is present.

The backplane has an eight layered printed circuit board which is
arranged as follows:

.
]
<
1
2]

Signal
Signal
+5vdc from power supply regulator
Ground
Ground
+12vdc from power supply regulator
Signal
Signal

O~V BN —

1-11



.

The H9278 backplane implements the extended LSI-11 Bus, which uses

22-bit addressing. This bus is commonly referred to as the
"sz-bus"o

The backplane contains eight slots for the insertion of modules
compatible with the Q22 bus. Four rows, A, B, C, and D run across
each slot. Figure 1-9 shows the grant continuity for the
backplane.

w7864 -
"owin o] u
CONNECTOR ]
J1 A 8 c D
1 1 QP Q22 ' cD cD
2 (s} 7] Q22 cD co
3 a2 Q22 cc oo}
4 Qe >—a27 —ep2 Q22
5 Q72 <—a22 —ab? Q22
6 Q22 >—a22 €p2 Q22
— 7 Qarr -2 &2 Q22
2 8 QP2 >33 S92 Q22
hen CONTROL X21 XZ2 Xz3 xZ4
12 PANEL [‘ ] l‘ j [‘ ] l1 ‘
CONNECTOR SIDE
"NOTES - -

1 CONNECTORS J1. J2. J3 AND J4 ARE MOUNTED ON SIDE 2

2. XZ1—4 ARE BACKPLANE TERMINATOR SOCKETS WITH SiP TERMINATION RESISTORS

3 J3 AND J4 ARE NOT POWER SOURCES THEY ARE USED TO SUPPLY POWER TO THE BACKPLANE
WHEN THE RDS1-A FIXED DISK DRIVE OR RX50-AA DISKETTE DRIVE IS NOT INSTALLED

FIGURE 1-9. The H9872 Backplane

A dual-height module has connectors that fit into two rows of a
backplane slot. Two dual-height modules can occupy one backplane
slot.

A quad-height module has connectors that fit into all four rows of
a backplane slot. One quad-height module occuples one backplane
slot.
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NOTE: The C and D rows of slots 1, 2,
and 3 provide an interconnection between
the three slots. This interconnection is
refered to as the '"MicroVAX Memory
interconnect.” Only MS630-type modules
should be instalied in the CD rows. Any
dual-height Q22-bus module may be
installed in the AB rows of slots 2 and
3 (slot 1 is used by the CPU module).

NOTE: As a rule, dual-height modules in
either the AB or CD rows of slots 3
through 8 require another dual height
module or an M9047 gr'ant card in the’
other two rows of the slot. :
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1.3.2 The BAl23 Backplane and Signal Distribution Card

In the BA123 enclosure, the signal distribution board and
backplane are not located back-to-back as in the BA23 enclosure.
The signal distribution board for the BA123 is located in the
bottom twc tcws (C and D) of the last slot (13) of the backplane.
It {s ©possible, 1f necessary, to 1install a second signal
distribution board in the A and B rows of slot 13.

1.3.2.1 The BA123 Backplane

The BA123 has a four reow by thirteen slot backplane that measures
27.9 X 19.9 cm (1l 4n x 7.85 in). The backplane implements the
extended LSI-11 bus (or Q22-bus), which uses 22-bit addressing.

The first twelve slots of the backplane provide space for dual or
quad-height modules ~hat are compatible with the Q22-bus.

A dual-height module has connectors that fit into two rows of a

backplane slot. Two dual-height modules can occupy one backplane
slot.

NOTE : The C and D rows of slots 1-4
are interconnected. This interconnection
is refered to as the "MicroVAX Memory
Interconnect." Only MS630-type modules
should be installed in the CD rows. Any
dual-height Q22-bus module may be
installed in the AB rows of slots 2 and
3 (slot 1 is used by the CPU module).
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NOTE: As a rule, dual-height modules in
slots 5 - 11 and rows A and B of slot 12
require another dual-height module or an
M9047 grant card the in the other two
rows of the slot.

A quad-height module has connectors that fit into all four rows of
a backplane slot. One quad-height module occupies one backplane
slot. : :

Figure 1-10 shows the grant continuity for the Q22-bus 1nterrdpt
and for direct memory access (DMA). ‘

-

FRONT OF : REAK OF

: SYSTEM
SYSTEM $.0%S

13 12 v 10 9 e 7?2 &6 S5 & 3 2 !

nsoD

Lllﬁq i

FIGURE 1-10. Backplane Grant Continuity
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Four 120-ohm resistor packs between backplane slots twelve and
thirteen are used to terminate the Q22-bus.

NOTE: This backplane is a 'bounded’
system. That is, an additional backplane
cannot be connected to the system.

The thirteenth slot of the backplane provides space for two dual-
height modules (rows AB and CD). The Q22-bus is not implemented in
this slot. The CD rows are used for the signal distribution board.
The AB rows are available for future use. The thirteenth slot
provides +5vdc, +12vdec, ground, and a signal (DCOK) that indicates
that the DC voltage from the power supply is stable.

]

The backplane supports a maximum of 38 AC loads and 20 DC loads.
Figure 1-11 shows three J connectors on the backplane. J! and J2
are 18-pin connectors that receive DC power and signals from two
independent regulators in the power supply.

The backplane balances the load on each of the power supply's two
regulators. Regulator A connects to J1, supplying the odd-numbered
slots and the resistor packs. Regulator B connects tO J2,
supplying the even-numbered slots.

The third connector, J3, is a 10-pin connector for a cable to the
CPU console board.
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Backplane Connectors.

FIGURE 1-11.
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The backplane has an eight-layer PC board, which is arranged as
follows:

iayer

signal
signal
+5vdc and +12vdc from regulator A
ground
ground
+5vdc and +12vdc from regulator B
signal
signal

o BN Ie NNV, N SR VETE - B g
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1.3.2.2 BA123 Signal Distribution Card

The BA123-A enclosure contains a separate signal distribution
card, rather than a signal distribution board attached to the
backplane, as in the BA23-A enclosure. Figure 1-12 shows the
signal distribution card used in the BAl23 enclosure. :

= - ’
2w e eren
o w e
\ o . . °
— .
e E
e = oy meen
- .

FIGURE 1-12. The Signal Distribution card in the BAl123 enclosure
(MS058).
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Up to four fixed-disk drives, or an RXS0 diskette drive and up to
two fixed-disk drives can be connected to the signal distribution
card. The signal distribution card is connected by a 50-conductor
ribbon cable to an RQDX mass-storage controller module (M8639-YB)
in the caord-cage. A ribbon cable is also connected between the
signal distribution board and the RD console boards behind the
controel parel. Figure 1-13 shows the cabling between the signal
distriburion card and the rest of the system.

TO DRIVE 3 0R 4

‘ 3 17.00865-01
10 ORIVE 5
0 DRIVE /{. ]

10R2 \ POWE R SUPPLY
T 17-00911-01 30-23616-01
17.00859-01 17-00870-01
ON OFF ‘ RACKPLANE
SWITCH Q ’ 17-00867-01 5417507 01
TEMPERATURE
T stnson MobuL
7} 17.00942.00

MASS STORAGE

FAN

12-22271.01

17.00863-01
54.16596-01 5‘
CPU CONSOLE BOARD
CABLE TO BACKPLANE v et s \
17 00860 0!
54.16244.02- e e ; .
' et - -
~ ~ )
' @ S= >, __CARD caGE
L FAN
12-23395-01

17-00861-01 !

RO CONSOLE BOARD 17-00862-01 r\\\?§
é(

"RGDX2 TGRSO AND SIGNAL DISTRIBUTION
BOARD SHOWN ALL Q22-8US MODULES ARE

\ 17.00282-01
17.00286-01

FRUS SEE CHAPTER 3 FOR MODULE AND
CABLING NUMBERS FOR Q22-8US OPTIONS

FIGURE 1-13. Signal Distribution Card Cabling.



1.3.3 Backplane for the H9642 Enclosure

The H9642 enclosure actually includes two BA23-A frames,
rack-mounted one above the other. Each enclosure contains the
backplane assembly detailed in Section 1.3.1. The backplanes are
interconnected by two dual-height modules, the M9404 and M950%4
interconnect modules. The M9404 module must occupy the last
available dual-height slot (rows A and B or rows C and D) in the
upper BA23 enclosure, while the M9504 module must occupy rows A
and B of slot number one in the lower BA23 enclosure. Therefore,
the lower enclosure never houses a CPU module. Except for the
locations of the interconnect modules, all other module locations
and priorities remain the same.

NOTE: If Direct Memory Access devices
are put into the second backplane, all
Q22-bus slots in the first backplane
must either have a module or a grant
card present. Otherwise, the devices in
the second backplane will not work.



1.4 MICROVAX II POWER SUPPLIES
l.4.1 Power Supply for the BA23-A enclosure
The power supply for the BA23-A enclosure is shown in Figure 1-14.

The supply features protection against excess voltages, currents,
and temporary fluctuations in the ac supply.

POWER SUPPLY

FIGURE 1-14 Location of Power Supply.
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This power supply is a 230 watt unit that supplies +5vdc at 4.5 A
~to 36.0 A and +12vdc at 0.0 A to 7.0A to:

o The backplane.
o The fixed disk drive.
o The diskette drive (or tape drive)

It also generates three system control signals to the backplane.
The power supply asserts two of these signals, BDCOK H and BPOX H,
when the system power is stable. The third signal, BEVENT L, is an
external line clock interrupt request to the CPU. The LTC switch
on the control panel PC board enables the BEVENT L signal.

The power supply also includes two +10vdc at 0.45 A fan outputs
for the front and rear dc fans. The fan voltages can be increased
to +12vdc by changing a power supply jumper; however, the 630QA
module thermal and acoustical specifications are based on the +10
volt setting. The required fan power does not effect the 230 watt
output specification. See Table 1-1 for the power sapply
specifications.

Table 1-1 H7864 Power Supply Specifications
+5vdc Output
Voltage +5.1 vdc +/- 2.5%

Current 4.5 A minimun
36.0 A maximum

Overcurrent 37 A minimum (averaged over 1 msec. must not
trip)
42 A maximum (averaged over 1 msec. must trip)
Ripple and 50 mv peak-to-peak maximum
Noise 5
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+12vdc Output
Voltage

Current

Normal Overcurrent

Startup Overcurrent

Ripple and
Noise

+12.1 vde +/- 2.5%

0 A minimun

7.0 A maximum

7.2 A minimum (averaged over 1 sec
trip)

8.0 A maximum (averaged over 1 sec

9.0 A for 10 sec minimum (must not
10.0 A for 5 sec minimum (must not
11.5 A for 1 sec minimum (must not
13.0 A for 500 usec (must trip)

75 mv peak-to-peak maximum

1-24
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The rear of the power supply contains a connector for remote power
control (Figure 1-15). There 1s an International Electrical
Commission (IEC) AC input connector for compatibility with
international power cables. A circuit breaker protects the input
power line. The voltage select (VOLT SEL) swith selects two ranges
as follows:

o 120V = 88 - 128 volts ac.
o) 240V = 176 - 256 volts ac.
vOitaCe [<LI<7h4
$E.ECTOR SREaRER
t LA /
S .

S
REal vifw REWCTE
4\\x»u
COnNECTOR

FIGURE 1-15. Power Supply Rear View.

The rear fan power cable is an integral part of the H7864 power
supply.

The front of the power supply contains four connectors (refer to
Figure 1-8) that provide the following functions:

o J7 - provides the power for the front control panel.

o J8 - provides the signals for the mass-storage power cable.
The mass-storage power cable terminates in J3 on the
backplane assembly if a removable media drive 1is not

present, and in J4 if an RD5n fixed disk is not present.

o J9 - provides the power for the backplane. The backplane
power cable terminates in Jl of the backplane assembly,

0 J10 - provides the power for the front fan.
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1.4.2 Power Supply for the BAl23-A Enclosure

The power supply for the BA123-A enclosure (Figure 1-16) 1is a 460
watt unit consisting of two regulators. Each regulator supplies
power to one-half of the slots {in the backplane, and to
mass-storage devices inside the system.

The power supply provides protection against excess voltage and
current, and protection against temporary fluctuations in the AC
supply. Table 1-2 lists the minimum and maximum currents supplied
by each regulator.

Table 1-2 Regulator A and B Current and Power

Power | Current at +5vdc | Current at +l2vdc
Regulator Maximum | Minimum | Maximum | Minimum | Maximum
A 230 watts 4.5 amps 36.0 amps 0.0 amps 7.0 amps
B 230 watts 4.5 amps 36.0 awmps 0.0 amps 7.0 amps

NOTE: Total power used from each
regulator must not exceed 230 watts.
This means that maximum current at +5vdc
and +12vdc cannot be drawn for both
regulators at the same time.



FIGURE 1-16 Power Supply for the BA123-A enclosure
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The power supply also has two separate +12 volt dc outputs that
are independent of the main 460 watt outpute. These are used to
drive the two fans that are external to the power supply, and to
provide power tO the temperature sensor above the card-cage.

The power supply contains a connector at the back for remote
control of power. The input power cable is protected by a circuit
breaker (see Figure 1-17). There is an International Electrical
Commission (IEC) AC input connector for compatibility with
international power cables.

Two voltage ranges can be selected via the voltage selection
switch:

120v = 88 - 128 volts ac
240v = 176 = 256 volts ac

NOTE: In order to compensate for line
cord voltage drop, 3a minimum of 90 volts
AC (88 - 128 volt setting) should be

present at the outlet for low 1line
operation.

(41 14V

BRLAKES ™

| REMDTE
i CONTRO,
CONNECTOR =

P~
A VOLTAGE E

AL POWER
CONNECTON

Figure 1-17 Circuit Breaker, Voltage Select Switch, Connectors
(Reatr View)
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1.4.3 Power Supply for the H9642 enclosure
The H9642 enclosure contains two H7864-A power supplies (each

BA23-A frame inside the enclosure contains one). For further
information on each power supply, refer to Section l.4.1.
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1.5 1/0 Distribution Panels

The 1/0 distribution panels on MicroVAX II systems are used for
connecting the system to external devices. Removing the rear
plastic bezel on the BA23 enclosure (for units installed as
desktop or pedestal models) provides access to the 1/0
distribution panel. On the BA123-A enclosure, the rear door
provides access to the I/0 distribution panel. The 1/0

distribution panel on the H9642 enclosure 1is located on the back
of the systenm.

Each module that connects to an external device comes with an
internal cable, a filter connector, and an insert panel. Together,
these three items are referred to as a cabinet kit. Chapter 4

provides cabinet kit information for modules that support external
devices., :

The filter connectors mount in the insert panels. The insert
panels install in cutouts in the rear 1/0 distribution panel. The
BA23 rear 1/0 distribution panel provides a place to install up to

six insert panels, two of which can contain 50-pin connector
insert panels.

1.5.1 BA23-A Rear 1/0 Distribution Panel

Figure 1-18 shows the rear 1/0 distribution panel with the SLU
display panel of the KA630-A CPU module, which is typically
installed in the top (or left) cutout.

®
[ ]
®
®

Figure 1-18 Rear 1/0 Distribution Panel



The rear 1/0 distribution panel in the BA23-A enclosure has six
cutouts. The size of the cutouts, and the corresponding insert
panels, is given in Table 1-3.

TABLE 1-3 Cutout, Insert Panel Size

inch mm
Type A (2): Cutout .6 x 3.2 15 x 81
Insert Panel 1.0 x 4.0 25 x 102
Type B (4): Cutout 2.25 x 3.2 57 x 81
Insert Panel 2.5 x 3.3 64 x 84

. - - - = - - =D R R W P MmN W R A TR e R M R W e G S R R e R T S - B G G R MR TR WE D G S R L e e e e e

In addition, a removable bracket between the third and fourth
cutout permits installation of three more type A insert panels by
installing an adaptor plate (DIGITAL P.N. 74-27720-01). Figure
1-19 shows typical type "A" and type "B" insert panels, and the
adaptor plate.

Figure 1-19 1/0 Insert Panels And Adaptor Plate
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1.5.2 BAl123-A I/0 Distribution Panel

External devices supported by MicroVAX II connect to the BAl23
enclosure through the I/0 distribution panel shown in Figure 1-20.
Each module that connects to an external device comes with an
internal cable, a filter connector, and an insert panel. Together,
these three items are referred to as a cabinet kit.

Filter connectors are mounted in the insert panels. The 1insert
panels are then mounted in cutouts in the 1/0 distribution panel,
in the order shown (by letter) in Figure 1-20. The CPU I/O
Distribution Panel insert is typically mounted in cutout "A".
Unused cutouts are covered by removable plates.

The rear 1/0 panel (Figure 1-21) has ‘ten cutouts. The size of the
cutouts, and the corresponding insert panels, 1is given in Table
1-4.

TABLE 1~-4 Cutout, Insert Paneil Size

- - - - - . = . — e e - —— — ——— . - m = - WD D e e R Mm am wm R MR R W Cm AR Mm Em e W = B e m e e e e e e o

inch mm
Type A (4): Cutout .6 x 3.2 15 x 81
Insert Panel 1.0 x 4.0 25 x 102
Type B (6): Cutout 2.25 x 3.2 57 x 81
Inse:t Panel 2.5 x 3.3 64 x B4
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b d

TYPE A ]

Figure 1-20. Rear 1/0 Distribution Panel for the BAl23-4A
Enclosure



In addition, a removable bracket post between the bottom 2 type B
cutouts allows for the addition of 3 more type A cutouts by
installing an adaptor plate (DIGITAL P.N. 74-27720-01).

Figure 1-21 also shows typical type A and type B connectors, and
the adaptor plate.

ADAPTOR
PLATE

REMOVABLE
BRACKET
POST

Figure 1-21 Filter Connectors and Adaptor Plate
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1.5.3 1/0 Distribution Panel for the H9642 enclosure

External devices connect to the H9642 enclosure through the H3490
rear 1/0 distribution panel, a metal bulkhead assembly mounted on
the rear frame of the H9642 cabinet. The rear 1/0 panel (Figure
1-22) has 17 cutouts. The size of the cutouts, and the
corresponding insert panels, is given in Table 1-5.

TABLE 1-5 Cutout, Insert Panel Size

T T e o e T o = e = & o = o ot " G n o e = " . > e e e e e e e e - e = e e e —— -

inch mm
Type A (6): Cutout o6 x 3.2 15 x 81
Insert Panel 1.0 x 4.0 25 x 102
Type B (11): Cutout 2.25 x 3.2 57 x 81
Insert Panel ! 2.5 x 3.3 64 x 84

In addtion, a removable bracket post between cutouts G and K have
allows for the addition of 3 more type A cutouts by installing the
adaptor plate (DIGITAL P.N. 74-27720-01).
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Figure 1-22. The 1/0 distribution panel for the H9642 enclosure.
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CHAPTER 2--INSTALLATION
2.1 Installation of a BA23-Based System

Before installing any system, make sure the site conforms to the
environmental and safety requirements described in the site
preparation instructions. To install the system, perform the
following steps in order.

Step l: Unpack the MicroVaX II system.

Step 2: Put the system where it will be used. Make sure to:

o Allow space around the unit for air circulation and
servicing. Figure 2-1 shows proper air flow.

FIGURE 2-1. Proper air flow for the BA23 enclosure



Step 3:

Keep food and liquid away from unit.

Place the unit away from heaters, photocopiers, and
direct sunlight.

Minimize static by placing the unit away from busy office
corridors.

Keep the area free from dust and other abrasive
materials.

Install the system in an operating environment that meets
the requirements listed Appendix B of the MicroVAX 1II
630QY, 630QZ Owner's Manual.

Label the control panel and diskette drive units. Figure

2-2 shows proper orientation.

(o)

[o]

o]

Make sure that all buttons on the control panel are out.

1f the unit contains diskette drives, label them 1 and 2.

Select labels for the appropriate language.

e I

1)

1

FIGURE 2-2. Orientation of Labels on a BA23-A enclosure.



Step 4: Unpack the installation and user guides for the first
terminal to be connected to the system. This will be the console
terminal.

Step 5: Use the installation guide to unpack and install the
console terminal.

Step 6: Open the rear bezel of the unit. The bezel 1is held 1in
place by a pop fastener.

Step 7: Set the controls on the CPU distribution panel (Figure
2-3) on the rear of the unit to the positions listed below.

o Set the Baud control knob for the console terminal to
4800,
o Set the Mode switch to the middle (language inquiry)

position.

o Set the Halt Enable/Disable switch to the disable (left
or down) position.

$

[l;])@
Nl
nJ

BAUD MODE HALT ENABLE /DISABLE
(LEFT POSITION)

FIGURE 2-~3. Setting the controls on the CPU Distribution Insert.



NOTE: MicroVAX systems respond to
hardcopy terminals differently than they
do to video terminals. To set up a
terminal for use with a MicroVAX system,
use the information provided in Table
2-1. Refer to the appropriate terminal
Owner's Manual for further instructionse.

Table 2-1 Terminal Set Ups for Use with MicroVAX Systems

TERMINAL TYPE DATA BITS | PARITY
RECEIVE TRANSMIT
Hardcopy 7 Ignore Space Parity or
7 Ignore 0dd Parity
Video 8 Ignore No Paricty

Step 8: Connect the console terminal cable to the console terminal
and the unit as shown in Figure 2-4.



LA120

V1240
[ ] VvT220 (REAR VIEW)
(REAR viEw) (REAR vngw; B!

FIGURE 2-4. Connecting the Console terminal to the CPU
Distribution Insert.

Step 9: Install and connect any additional devices through the
appropriate I1/0 panel connectors as shown in Figure 2-5,
o Additional devices may include terminals, printers,
modems, and external storage devices. The devices may be
connected in any order.

o) Refer to the installation guide included with each
device.



ADDITIONAL
DEVICES

FIGURE 2-5. Connecting Additional devices to the BA23 enclosure.

Step 10: Identify the power cable.

the wall outlet.

o} Make sure the power cable plug matches

setting. Peel back the label
voltage setting on the BA23
1f necessary, change the switch

Step ll1: Check the voltage switch
covering the switch to see the
enclosure as shown in Figure 2-6.

setting to match the voltage source (O be used.

CAUTION
An incorrect voltage switch setting may

damage the sSysSteédm.



1MsvV N

IN N. AMERICA THE
SWITCH IS SET TO
118V

VOLTAGE SWITCH ——

220 V/230 v/240 V

IN OTHER COUNTRIES
THE SWITCH 1S SET
TO 230 V. IF NOT.
LOOSEN HOLD DOWN
SCREWS AND SLIDE
SWITCH YO 230 V

HOLD DOWN
SCREWS

FIGURE 2-6. Checking the voltage setting on the BA23 enclosure.



Step 12: Set the power switch on the front of the unit to 0 (off).

Step 13: Plug in the power cable.

o Thread all the cables through the lower cable guide.
o Do not close the rear bezel at this time.
Step l4: The system may now be tested by running selection 1 of

the MicroVAX Maintenance System's Main Menu. Further information
for testing the system is available in Chapter 6, MicroVAX
Maintenance System.



2.2 Installing A BAl23-Based System

Before installing your system, make sure the site conforms to the
environmental and safety requirements described in the site
preparation instructions. To install the system, perform the
following steps in order.

Step l: Unpack the MicroVAX II system.

CAUTION: Do not pick up the MicroVAX II
system unit by its front and rear covers
when moving it, or use the lever on the
TK50 tape drive as a handhold.

Step 2: Put the system unit where it will be used.

3
Make sure to:

v

0 Allow space around the unit for air circulation and servicing.

Figure 2-7 shows appropriate ventilation for the BA123-A
enclosure.

FIGURE 2-7. Ventilation for the BA!23-A enclosure.



o Keep food and liquid away from unit.

o) Place the unit away from heaters, photocopiers, and direct
sunlight.

o Minimize static by placing the unit away from busy office
corridors.

o Keep the area free from dust and other abrasive materials.

o Install your system in an operating environment that meets the

requirements listed in Appendix B of the MicroVAX 11 630QB
Owner's Manual.

Step 3: Label the control panel and diskette drive units as shown
in Figure 2-8.

-— "S

!

L=

RESTART
AUN N

DC OX =

"
1]

e /T
HALT | PRoTer

{ D#—ea—-READY

FIGURE 2-8. Labeling Controls on a BAl23-Based system.



Make sure:

All buttons on the control panel are out.
- Diskette drives are properly labeled 1 and 2.

= Proper labels are selected for the language to be used.

Step 4: Unpack the installation and user guides for the first
terminal to be connected to the system. This will be the
console terminal.

4
Step 5: Use the installation guide to unpack and install the
console terminal.

Step 6: Open the rear door of your unit. The door is held in
place by a pop fastener (see Figure 2-9).

FIGURE 2-9. Opening the Rear door of the BA123-A Enclosure.



Step 7: Set the controls on the CPU distribution panel on the
rear of the unit (shown in Figure 2-10) to the positions listed
below.

- Set the Baud control knob for the console terminal to 4800.
- Set the Mode switch to the middle (language inquiry) position.

- Set the Halt Enable/Disable switch to the disable (down)
position.

~ALT
ENABLE DISABLE s
DOWN POSITION: |

J

I

|o
[$X¢]

MOOE

0

8au0

i [lul
[y°!

i

|
N

MLO We88

FIGURE 2-10. The CPU 1/0 insert as oriented on a BAl23-A
Enclosure.
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Step 8: Connect the console terminal cable to the console terminal
and the unit as shown in Figure 2-11.

FIGURE

NOTE: MicroVAX systems respond to
hardcopy terminals differently than they
do to video terminals. To set up a

terminal for use with a MicroVaX system,
use the information provided in Table
2-1. Refer to the appropriate terminal
Owner's Manual for further instructions.

= vT240

= vT220 (REAR VIEW)

(REAR VIEW) (REAR VIEW)
i

i 4 .
e LS RS SUR

2-11. Connecting the Console terminal

distribution insert.
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Step 9: Install and connect any additional devices as shown in
Figure 2-12. Additional devices may include terminals, printers,
modems, and external storage devices. The devices may be connected
in any order. Refer to the installation guide included with each
device.

ADDITIONAL
DEVICES

CABLE GUIDE h

FIGURE 2-12. Connecting Additional devices to a BAl23-Based
System.
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Step 10: Identify the power cable. Make sure the power cable plug
matches the wall outlet.

Step 11: Check the voltage switch setting as shown in Figure 2-13.
Peel back the label covering the switch to see the voltage

setting. If necessary, change the switch setting to match the
voltage source you are using.

READ AND

REMOVE ’
CALTION

18y LABEL

IN NORTK AMERICA THE

=
SWITCH I9SET TO 115V g LN
'
------ -——----

220v/230v. 240V
I
0 @

=
N OTHER COUNTRIES THE
SWITCH IS SET TO 230V E
1F NOT SLIDE SWITCH TO
230v =
N

N

}

FIGURE 2-13. Checking the Voltage setting on a BAl23-Based
System., .

CAUTION

An incorrect voltage switch setting may
damage your system.



Step 12: Set the power switch on the front of the unit to O
(off).

Step 13: Plug in the power cable.
o Thread all the cables through the lower cable guide.
o Do not close the rear door at this time.

Step 1l4: The system may now be tested by running selection 1 of
the MicroVAX Maintenance System's Main Menu. Further information
for testing the system is available in Chapter 6, MicroVaX
Maintenance System.
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2.3 1Installation of a H9642-Based System

Before installing your system, make sure the site conforms to the
environmental and safety requirements described in Appendix B of
the MicroVAX II 630QE Owner's Manual. To install the system:

Step l: Unpack the MicroVAX II system unit where it will be used.

o Allow space around the unit for air circulation and

servicing. Figure 2-14 shows proper air flow for the
H9642 system.

J

Top View

Figure 2-14 Proper air flow for H9642-based systems.
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o Keep food and liquid away from unit.

o] Place the unit away from heaters, photocopiers, and
direct sunlight, and quiet work areas.

o Minimize static by placing the unit away from busy office
corridors.

o] Keep the area free from dust and other abrasive
materials.

NOTE: The H9642-based system requires a

30 amp dedicated circuit for ac power.
Step 2: Allow enough clearance in the unpacking area for removing
the cabinet from the skid. A minimum of 10 feet (3 meters) is
necessary (see Figure 2-15).



o Keep food and liquid away from unit.

o Place the unit away from heaters, photocopiers, and
direct sunlight, and quiet work areas.

o Minimize static by placing the unit away from busy office
corridors.

o Keep the area free from dust and other abrasive
materials.

NOTE: The H9642-based system requires a
30 amp dedicated circuit for ac power.

Step 2: Allow enough clearance in the unpacking area for removing
the cabinet from the skid. A minimum of 10 feet (3 meters) is
necessary (see Figure 2-15).
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FIGURE 2-15 Clearance Required for Unpacking.



Step 3: Open the system cabinet box and remove the enclosed ramps.
Remove the cardboard tube and plastic bag (see Figure 2-16).

BN
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CARDSOARD

FIGURE 2-16. Proper removal of the shipping container.
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Step 4: Engage the ramps in the skid grooves, aligning the arrows
as shown in Figure 2-17.

MALMAAALL AT TRIIT

Figure 2-17. Engaging the Ramps.



Step S5: .Remove the bag labeled "Tools and Cables" from the
accessories bag (Figure 2-18) and remove the following items:

o 9/16 x 1/2 wrench
o 3/4 x 7/8 wrench
o Hexagonal key (Allen wrench)

o Flat blade screwdriver

—

Figure 2-18. Remove the Tools from the Accessories Bag.



Step 6: Use the 9/16 wrench to remove the four shipping brackets
from the leveling feet as shown in Figure 2-19,

Figure 2-19. Remove the Shipping Brackets from the Leveling Feet.



Step 7: Raise the four leveling feet as described in Figure 2-20.
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Figure 2-20. Raising the Four Leveling Feet.



Step 8:

With two people,

carefully roll

ramps as shown in Figure 2-21.

Figure 2-21.

With two
cabinet

RAnn disk drives, the
in excess

weighs

WARNING

the system unit down the

H9642
of 500 1bs.

Make sure that the ramps are straight and

secure.

e
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Carefully Roll the System Cabinet Down the Ramps.
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Step 9: Roll the unit to the place where it will be used and lower
the four leveling feet.

o] To lower the leveling feet, reverse the procedure
described in figure 2-20.

Step 10: Label the system control panel and diskette drive units
(see Figure 2-22).

o Make sure that all buttons on the system control panel
are set to the out position.

o) I1f the unit contains diskette drives, label them 1 and 2.

o Select labels for your language.
i

Figure 2-22. 1Label the Front Control Panel.



Step 11: Unpack the installation and user guides for the first
terminal to be connected to your system. This will be the
"console" terminal.

Step 12: Use the installation guide to unpack and install the
console terminal.

Step 13: Open the rear door of your unit.

o Use a hexagonal key (allen wrench) to unlock the door
(see Figure 2-23).

-ty LOCk

\ e ’

Figure 2-23. Use an Allen Wrench to unlock the Hex Lock.
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o Open the rear door by swinging it from from the right to
the left.

o) Remove the rear door by depressing the top spring hinge
located on the top inside of the rear door.

Step l4: Set the controls on the CPU distribution panel on the
rear of the unit (see Figure 2-24) to the positions listed below.

o] Set the Baud control knob for the console terminal to
4800.
o) Set the Mode switch to the middle (language inquiry)

position.

'

o Set the Halt Enable/Disable switch to the disable (down)
position.

Figure 2-24. Set the controls on the CPU Distribution Insert.



Step

15:

Connect the console terminal cable to

terminal and the unit as shown in Figure 2-25.

Figure 2-25.

NOTE: MicroVAX systems respond to
hardcopy terminals differently than they
do to video terminals. To set up a

terminal for use with a MicroVaX system,
use the information provided in Table
2-1., Refer to the appropriate terminal
Owner's Manual for further instructions.

VT240
(REAR VIEW) ey

............ e T S |
.

the

vT220 (REAR VIEW)

Connect the Console Terminal to the System.
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Step 16: Install and connect any additional devices as shown in
Figure 2-26.

o] Additional devices may include terminals, printers,
modems, and external storage devices. The devices may be
connected in any order.

o Refer to the installation guide 1included with each
device.

Figure 2-26. Install any additional devices.



Step 17: ldentify the power cable.
) Make sure the power cable plug matches the wall outlet.

NOTE: Do not plug the system into the
outlet at this time.

Step 18: Check the two voltage switch settings.

o] Loosen and remove the two screws that hold the back panel
door as shown in Figure 2-27.

Figure 2-27. Loosen and remove the screws from the panel,



o Lower the back panel door.

o Loosen and remove the screw that holds the door covering

the voltage switches and swing the door to the left as
shown in Figure 2-28.

Figure 2-28. Swing the door covering the voltage selection
switches to the left.



) Peel back the labels covering the two switches to see
the voltage settings. If necessary, change the switch
settings to match the voltage source you are using (see
Figure 2-29).

VOLTAGE
SwITCH

220 V230 V/240 V

IN OTHER COUNTRIES
THE SWITCHK 1S SET
TO 230 V IF NOT,
LOCSEN HOLD DOWN
- SCREWS AND SLIDE
SWITCH TO 230 V.

Figure 2-29 Make sure the voltage settings match the voltage
source you are using.



(o]

6.

Step 19:

Close the door to the switch settings.
Replace the back panel door and secure the screws.

CAUTION: An incorrect voltage switch
setting may damage your system.

Check the voltage information on the labels listed below

to make sure the voltages match your voltage source.

(o]

o

o

Step 20:

Figure 2-

(o]

The RA60 disk drive label located on the upper left
corner of the system unit that begins, "This device is
set for..".

The power supply label located in the center of the
system unit. )

The power controller label located on the lower left
corner of the system unit.

Unlock the positioner in the RA8]1 disk drive as shown 1in
30.

Slide the stabilizer bar located under the front of the
cabinet forward.

Unscrew the locking mechanism on the rear of the RAS8I
disk drive.

From the rear of the cabinet, slowly push the RA8l unit
forward until it stops.

[\S]
[}
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Figure 2-30. Unlocking the Positioner in the RA81 Disk Drive (1
of 3)



RASY

Lift up locking arms A (see Figure 2-30) on each side of
the RA81 disk drive unit, and pull the unit forward
until 4t is fully extended.

Unlock the top <cover of the disk drive. Use a
screwdriver to depress the release latch located behind
the central vent opening on the front of the drive.

Raise the hinged top cover of the disk drive and swing
it backward.

Figure 2-30. Unlocking the Positioner in the RA81 Disk Drive (2

of 3)



o Lift and rotate the positioner lock from the lock to the
unlock position (see Figure 2-31).

o Lower the top cover of the disk drive.

o Replace the front cover of the RA81 front panel and
reinsert the 4 screws.

o Depress locking arms B on each side of the RAB81 disk
drive unit, and slowly push the RA81 back into the
cabinet.

o] Slide the stabilizer back underneath the cabinet.

NN =
e e ————
*; — \
- P
PosiTIONER
Lock

Figure 2-31. Unlocking the Positioner in the RA8]1 Disk Drive (3
of 3).



Step 21: Set the power switch on the front of the unit to 0 (off).
Step 22: Plug in the power cable.

Step 23: Make sure that the three circuit breakers at the rear of
the system unit are set to l(on) (see Figure 2-32).

eVReuiT
— TPREAKERS

Figure 2-32. Set the three circuit breakers to the ON position.



Step 24:
(on).

Step 25:

Figure 2-

o

Lock
RELEASE

Figure 2-

Set the power switch on the front control panel to 1
Unlock the positioner in the RA60 disk drive as shown in
33.

Press the lock release on the RA60 disk drive control
panel.

Raise the RA60 disk drive cover and swing it backward.

Unscrew the locking bolt and remove it from the shipping
hole.

33. Unlock the Positioner in the RA60 (1 of 2).



o) Ins

ert the locking bolt in the storage hole (see

2-34).

o Clo

se the the RA60 drive cover.

NOTE
The RA60 disk drive can not be opened
unless the power switch on the front
control panel has been set to 1l (on).

Figure 2-34.

Unlock the Positioner in the RA60 (2 of 2).

Figure



Step 26: Load the RA60 disk pack into the disk drive as follows:

o Make sure the RUN/STOP button is in the out (not lit)
position.

o] Press the lock release on the RA60 disk drive control
panel and raise the disk drive cover.

o Look into the disk well (Figure 2-35) to make sure that
the read/write heads are retracted from the disk shroud
area. Failure to make sure that the heads are fully
retracted could cause damage to the heads and/or the disk
pack. If the hease are not retracted, refer to the RA60
Disk Drive Service Manual for further information.

¢

FRONT COVER

READ WRITE
=EADS

COVER RE_EASE
BLTTON

Figure 2-35 Make Sure the Read/Write Heads are Retracted.



Remove the bottom dust cover from the disk pack canister
by squeezing together the two slide buttons on its
underside (see Figure 2-36). Avoid placing fingerprints
on the exposed disks inside the canister.

DiSK PACK
HANDLE

BOTTOM viEw

DISK PACK
CANISTER

SQUEEZE THESE TWe
SuIDE BUTTOAS
TC REMOVE BOTTON
OUST COLER

BOTTON DUST /

COVER

Figure 2-36 Remove the Bottom Dust Cover from the Canister.

o]

Lifting the canister solely by 4its handle, set the pack
onto the spindle.

Using one hand to turn the handle and the other to hold

the disk pack stationary, press down on the handle and
rotate it to the right until 1t stops

Remove the disk pack canister by lifting it up and out of
the drive.

Replace the disk pack canister on the bottom dust cover.

Close the RA60 drive cover.



Step 27: Set the power switch on the front control panel to 0
(off).

Step 28: Set the Run/Stop, A, and B switches on the RA60 and RASBI
disk drive control panels as shown in Figure 2-37.

o Press the Run/Stop switches to the in position.
o Press the A and B switches to the out position.
A Seuren 8 Swivex

(oer Posmion)  (our magition)
RUN STOp Suiven
(1% ®og:TionN)

N

_\ ]
~ \
<\\;;iuu Ejnwvgﬁar?]r%i- -

Figure 2-37. Set the switches on the RA60 and RA81 control
panels.

Step 28: The system may now be tested by running selection 1 of
the MicroVAX Maintenance System's Main Menu. Further information
for testing the system 1is available in Chapter 6, Microvax
Maintenance System.



CHAPTER 3--CPU/MEMORY INFORMATION
3.1 INTRODUCTION

Each MicroVAX II system includes a micro systems enclosure (BA23-4A

BA123-A, or H9642 at present), a KA630-A CPU module, and a CPU
Rear 1/0 Distribution Insert. The CPU module, which includes its
own local memory (1 MB), will also support one or two MS630 memory
modules, adding up to 8MByte of local memory, for a possible total
of 9Mbyte,

3.2 KA630-A CPU

The KA630-A CPU version available for MicroVAX II systems is the
KA630-AA, with floating point processor. It includes the following
features:

MicroVAX processor chip, which provides a subset of the VAX
instruction set and data types, as well as full VAX memory
management.

1 MByte of on-board memory, with support for one or two MS630
memory modules.

Floating Point Processor (FPP) chip (KA630-AA only), which
provides a subset of the VAX floating-point instruction set and
data types. The FPP must be installed at the factory. It is not
available as a field upgrade.

Console serial-line unit (SLU) with externally selectable baud
rate. The console SLU is accessed using four VAX internal
processor registers (IPRs).

Interval timer, with 10 millisecond interrupts. Interrupts are
enabled via an IPR.

64 KByte boot/diagnostic ROM, which provides a subset of the
VAX console program, power-up diagnostiecs, and boot programs
for standard devices.

Q22-bus map/interface allows direct memory access (DMA) from
the Q-22 bus to all local memory.

The KA630-A fields Q22-bus interrupt requests BR7-4.

Support for up to four gigabytes (2**32) of virtual memory.

A block diagram of the KA630-A CPU is shown in Figure 3-1,.
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A Block diagram of the KA630-A CPU Module.



The KA630-A supports the following VAX data types:

byte, word, longword, quadword

character string

variable length bit field

f_floating, d _floating and g_floating (KA630-AA only)

* % * ¥

fhe remaining VAX data types are supported through software
emulation.

The KA630-A implements the following subset of the VAX instruction
set:

* dinteger .

* address

* wvariable length bit field
* control and procedure call
* queue

* MOVC3/MOVCS

*

floating point (KA630-AA only)

The remaining VAX instructions, including floating point
instructions for the KA630-AB version, are supported through
software emulation. -

The KA630-A CPU communicates with mass-storage and peripheral
devices via the Q22-bus. The KA630-A communicates with MS630
memory modules through a MicroVAX local memory interconnect in the
CD rows of backplane slots | through 3, and through a cable
between the CPU and MS630 memory modules.

The KA630-A (Figure 3-2) CPU contains three connectors:
* Jl, for a cable connecting to an MS630 memory module.

* J2, for a cable to the configuration and display connector
on the CPU Rear I/0 Distribution Insert.

* J3, for a cable to the internal console SLU connector on
the CPU Patch Panel Insert.



CAUTION: The KA630-A CPU module can only be
installed into a slot that contains the
MicroVAX local memory 1interconnect. It 1is
normally installed in slot 1. It must not be
installed in:

slots 4 - 8 of a BA23 enclosure
slots 4 -12 of a BAl123 enclosure

slots 4-8 of the first backplane or any slots
of the second backplane of a H9642 enclosure.

CAUTION: Static elect}icity can damage
integrated circuits contained on modules
installed in the BA23 enclosure and in mass
storage devices. Always use a grounded wrist
strap (29-11762-00) and grounded work surface
when accessing any internal part of a computer
system.

Figure 3-2 KA630-A CPU Module
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3.2.1 Console Program

The console program, resident in two ROM chips on the module,
receives control whenever the processor halts. For the KA630-A
CPU, a halt means only that processor control has passed to the
console program, not that instruction execution stops. The
processor halts as a result of the following:

system power-up or restart button pushed
an external halt signal

execution of a halt instruction

a system error

* * % »

At power-up, the system enters one of three power-up modes, which
are set using a switch on the CPU Patch Panel Insert (section
3.2.3). The console program then determines console device type
and console language.

If the console device supports the Multinational Character Set
(MCS), the console program may be directed to output the console
program in any one of 11 languages. The user language is recorded
in battery backed up RAM (see section 3.2.3) so that the selected
language is retained when the system is shu: off.

If the console device does not support the MCS, no language prompt
will occur and the console program will default to English.

The message "Performing normal system tests." is displaved. A
countdown of ongoing diagnostic tests is displayed on the console
terminal, on the CPU Patch Panel Insert LED Display, and on the
CPU module's LEDs. These diagnostics test the CPU, the memory
system and the Q22-bus interface. The diagnostic test codes and
the corresponding messages are described in Chapter 7.



If the halt has been caused by a condition other than power-up,
the console program will branch directly to service the halt. The
console program may branch to diagnostics, to a restart sequence,
to a primary bootstrap routine, or to 'console I/0' mode,
depending on the nature of the halt.

If halts are enabled by the switch on the CPU Rear Distribution
Insert (Section 3.2.3), the console program will enter 'console
1/0 mode' in response to any halt condition, including system
power-up. Console I/0 mode allows the user to control the system
through the console terminal using a console command language
(described in Appendix A). The console I1/0 mode prompt is " >>> ".



3¢2.2 Primary Bootstrap Program (VMB)

If halts are disabled by the CPU Patch Panel switch, and the
diagnostic tests are completed successfully, the console program
will try to load and start (bootstrap) an operating system. To do
so, it searches for a 64 Kbyte segment of correctly functioning
System memory. It then copies a primary bootstrap program, called
VMB, from the console program ROM into the base address of the
segment plus 512. The console program then branches to VMB, which
attempts to bootstrap an operating system from one of the
following devices, in the order shown.

Table 3-1 Console Program Boot Sequence

Controller Unit Designation/

Type Controller Device
1. MSCP (Disk) RQDX DUmn (RX50 diskette drive)
2. DUmn (RD5n drive)
3. KDA DJmn (RA60 disk drive)
4, DUmn (RA81 disk drive)
5. MSCP (Tape) TQK50 MUmn (TKS50 tape drive)
6. PROM MRV11 PRmn (User defined)
7. Ethernet DEQNA XQmn (network)

adapter
* m = controller designator (A = first, B = second etc.)

n = unit number on specified controller



When VMB determines that a controller is present, it searches in
order of increasing unit number for an bootable unit with a

removable volume. If it finds none, it will repeat the search for
a non-removable volume.

In console 1/0 mode, the system can also be directed to boot a
specific device. To do so, use the boot command, followed by the

unit designation for the device listed in Table 3-1 (for example,
b dual).

When the operating system is booted, the processor no longer
executes instructions from the console program ROM. The processor
is then in 'program I/0 mode', in which terminal interaction is
handled by the operating system. ‘



3.2.3

The CPU Rear 1/0 Distribution Insert (Figure 3-3) is mounted in
the 1/0 distribution panel of the system enclosure.

CPU Rear 1/0 Distribution Insert

The CPU Insert contains the following:

/

3
1
1
2
1

switches

LED display

external connector
internal connectors
battery backup unit (BBU)

HALTS ENABLED

HALTS DISABLED

- LANGUAGE INQUIRY MODE

HEX
|~ DisPLAY
©
— d |~ NORMA| OPERATION
_¢;::::::::::::',,LOOPBACKTESTMODE
&%/ CONNECTOR
FOR CONSOLE
300 (@ /TERMINAL
600 ’////
1200
2400
4800
9600 (©
19200
38400
OUTSIDE
Figure 3-3

CPU Rear 1/0 Distribution Inserct.

TO CPU
MODULE J2

T0 CPU

MODULEJ3\\\\\

INSIDE

BATTERY
BACKUP
UNIT



The three switches on the CPU Rear I1/0 Distribution Insert provide
the following functions:

1 Halt Enable/Disable - (2-position toggle)

Switch Position Function
Dot outside Halts are disabled (factory setting). On
circle power-up or restart, the system will attempt

to load software from one of the devices at
the completion of start-up diagnostics.

Dot inside Halts are enabled. On power-up or restart, the
circle system will enter console I/0 mode at the
completion of start-up diagnostics.

2 Power-Up Mode Selection - (3-position rotary)

Switch Position Mode

(arrow) Run (factory setting). If the console terminal
supports the MCS, the user will be prompted
for language only i1if the battery backup has
failed. Full start-up diagnostics are run.

(face) Language inquiry. If the console terminal
supports MCS, the user will be prompted for
language on every power-up and restart. Full
start-up diagnostics are run.

(T in a circle) Test. ROM programs run wrap-around serial-line
unit (SLU) tests.

3 Baud Rate Select - (8-position rotary)
Sets the baud rate of the console terminal serial-line. The

factory setting is 4800 baud. The baud rate of this switch must
match that of the console terminal.

3-10



LED Display
Displays numbers of on-going steps of power-up tests and booting
procedures. If a failure occurs, the display indicates the field
replaceable unit (FRU) that is the most probable cause of the
failure. Chapter 7 lists the definitions of the test numbers.
Console SLU Connector - (external)
9-pin connector for a cable to the console terminal.
Console SLU Connector - (internal)

q
9-pin connector for a cable to connector J3 of the KA630-A CPU.

Configuration and Display Connector - (internal)

20-pin connector for a cable to connector J2 of the KA630-A CPU.
Connects the three switches and the LED display to the CPU.

Battery Backup Unit (BBU) - (internal)
Provides power to the time-of-year (TOY) clock chip on the KA630-A
CPU when the system is off. The code for the user's language 1is

stored in RAM on this chip and is lost {if the BBU fails.

For further information, refer to the MicroVAX 630 CPU Module
User's Guide (EK-KA630-UG).



3.3 MS630 MEMORY MODULE

The MS630 memory module provides memory expansion for the KA630-A
CPU module. It is available in three versions (Table 3-2), all
populated with 256K RAM chips.

Table 3-2 MS630 Memory Module Versions

Storage Module Module

Version (Mbyte) Height Number
MS630-AA 1 Dual M7607-AA
-BA 2 Quad , M7608-AA
-BB 4 Quad M7608-LA

- - . - — - - —» = e > WP Mn =M - = = @ e e wn e e = o=

One or two MS630 modules can be used in the MicroVAX system. The
MS630 modules interface with the KA630-A CPU through the MicroVAX
local memory interconnect in the CD rows of slots 1 through 3 of
the backplane, and through a 50-pin cable. This cable is installed
between Jl of the KA630-A CPU and the corresponding J connector on
one or both MS630 modules.

No hardware settings on the module are necessary.

CAUTION
MS630-B modules can only be installed in slots
2 or 3. They must not be installed in Q22-bus
slots. MS630-AA can only be installed in the
CD rows of slots 2 or 3.



Chapter 4 - SUPPORTED OPTIONS
4.1 INTRODUCTION

This chapter describes the options currently supported by MicroVAX
II. These options, as well as commonly used peripheral devices,
are broken down into the following categories:

1. Communications

2. Disk Storage Devices

3. Tape Storage Devices
Each option section includes a description of the option, as well
as configuration set-ups, appropriate option designations for each
cabinet (BA23-A or BAl23-A), and available diagnostic support.

References to further documentation for each device are also
listed.

NOTE
Current and bus loads for the following
options are listed in Chapter 5,
Configuration.

4.1.]1 Ordering Options

Two items must be ordered to get all the parts necessarv for most
options: a base module and a cabinet kit.

Example: DEQNA-M base module
CK-DEQNA-KB BA23-A cabinet kit (type A filter
connector and internal cable)



4.1.2 Module Configuration

Each module in a system has a device address, commonly referred to
as a control and status register (CSR) address, and an inter-upt
vector, which must be set when the module is installed. The CSR
address and interrupt vector are either fixed or floating.

A fixed address or vector means that there is an address location
reserved in memory for the address or vector of that particular
module. Modules with fixed addresses and vectors are usually
shipped with the correct configuration for use as the first module
of that type. If two modules of the same type are ysed, the
factory setting for the second module must be changed.

A floating address or vector is assigned a location within an
octal range. The exact address or vector within the range will

depend on what other modules are in the system. The ranges are as
follows:

floating CSR address: (1776)0010 - (1776)3776

floating interrupt vector: (00000)300 - (00000)774

Chapter 5 provides guidelines for determining floating CSR address
and interrupt vector settings.

The address and vector settings are usually configured by means of
switches or jumpers on the module. For example, the 22-bit setting
for a CSR address of 17761540 is as follows:

21 20 19 1e 17 16 15 14 13 12 11 1¢ 9 8 7 & 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 0 0 0
1 7 7 6 1 5 4 0



It is not necessary to change bits 21 - 13. It is only necessary
to be able to change bits Al2 - A2 to set the CSR address within a
typical range. A typical switch setting would only show the
following switches:

Switch Al2 All A10 A9 A8 A7 A6 AS A4 A3 <- Add. bits
setting -> 0 0 0 1 1 0 1 1 0 0

- e e - - - - ——— - - - .-
.-----_—_——‘-—_—..—-—---—--—----———-——-_-——-—————--—-—_—--—-—-_

Similarly, an interrupt vector of 320 is typically configured
using only the following bits:

Switch V8 v?7 Vé V5 V4 V3 {- Vector bits
setting -> 0 1 1 0 1 0
3 2
NOTE

The switch layout for different modules
varies. The line below the switch
setting for each module shows the octal
boundaries.



4,2 COMMUNICATIONS

4.2.1 DEQNA Ethernet Interface

Order: DEQNA-M base module
CK-DEQNA-KB BA23-A cabinet kit (tvype A filter
connector and internal cable)
CK-DEQNA-KA BA123-A cabinet kit (type A filter
connector and internal cable)
CK-DEQNA-KF H9642 cabinet kit (type A filter
connector and internal cable)
Module Number: M7504
Diagnostics: MicroVAX Maintenance System, all revs.

3 module LEDs

The DEONA is a dual-height module used to connect a Q-bus system
to a local area network (LAN) based on Ethernet. The Ethernet is a
communications system which allows data exchange between computers
within a moderate distance (2.8 km/ 1.74 mi). The DEQNA can
transmit data at a rate of 1.2 Mbytes per second, through coaxial

cable. For high Ethernet traffic, an additional DEQNA may be
installed.

The module is configured using three jumpers, Wl through W3
(Figure 4-1).
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Figure 4-1 DEQNA Module Layout (M7504)

Jumper | (Wl) determines the CSR address assignment. The DEQNA CSR
addresses are fixed, as follows:

Module CSR Address
1 17774440
2 17774460

If two DEQNAs are to be installed, move jumper Wl of the second
DEQNA onto the left and center pins (Figure 4-1).

The interrupt vector is written into a read/write register by
software. No hardware configuration is required. The interrupt
vectors are as follows:

Module Interrupt Vector
1 120
2 floating



Jumper W2 is normally removed. When removed, it provides 'fair'
access to all DMA devices using the Q22-bus by causing the DEQNA
to wait S5 usecs. before re-requesting the bus. Jumper W3 is
normally installed. When installed it disables a sanity timer at

initialization. Figure 4-2 shows the internal cabling for the
DEQNA.

Figure 4-2 DEQNA Internal Cabling

For further information, refer to the DEQNA User's Guide
(EK-DEQNA-UG).



4.2.2 DHVIl Asynchronous Multiplexer - (eight lines)

Order: DHVI11-M

CK-DHV11-AB

CK-DHV11-AA

CK-DHVI11-~AF

Module Number:

Diagnostics:

Base module

BA23-A cabinet kit (2 type B filter
connectors, 2 internal cables)

BA123-A cabinet kit (2 type B filter
connectors, 2 internal cables)

H9642 cabinet kit (2 type B filter
connectors, 2 internal cables)

M3104
MicroVAX Maintenance System, all revs.

1 module LED

The DHVI! (Figure 4-3) is an asynchronous multiplexer that
provides support for up to eight serial lines, for data
communications. It is a quad-height module with the following

features:

* ¥ X *

full modem control
DMA or silo output
silo input buffering
split speed

The DHVI] is compatible with the following modems:

Digital modems: DFO1

DFO02
DFO03
DF112

Bell modems: 103

113
203¢
2024
212
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DHV11l Module Layout (M3104)



The CSR address and interrupt vector of the module are set using
two DIP switches, E58 and E43 (Figure 4-3). The CSR address and
interrupt vector are floating. Tables 4-1 and 4-2 show the factory
and common settings.

Table 4-1 DHVI1 CSR Address

Al2 All Al10 A9 A8 A7 A6 AS A4 <-Add. bits
CSR ES8 E43
Address 1 2 3 4 5 6 7 8 1 <- Switches
........ R T Sy S
17760440 0 0 0 0 1 0 0 1 0 '
17760460 0 0 0 0 1 0 0 1 1 (factory)
17760500 0 0 0 0 1 0 1 0 0
17760520 0 0 0 0 1 0 1 0 1
17760540 0 0 0 0 1 0 1 1 0
17760560 0 0 0 0 1 0 1 1 1
1 = switch on 0 = switch off
Table 4-2 DHVI! Interrupt Vector
Vs v7 Vé ') V4 V3

Settings E43-3 4 5 6 7 8 {- Switch *

300 0 1 1 0 0 0 (factory)

310 0 1 1 0 0 1

320 0 1 1 0 1 0

330 0 1 1 0 1 1

340 0 1 1 1 0 0

350 0 1 1 1 0 1

1 = switch closed 0 = switch open

* E43 switch 2 is not used

NOTE

The actual address and vector of the DHVII will depend
on what other modules are installed in the system. Refer
to Chapter 5 for guidelines for setting the address and
vector.



Figure 4-4 shows the internal cabling for the DHV11l. The internal
cables should be installed with the red stripe side connected to
pin A (pin 1) of the DHVI1l connectorse. The other end of the cables
should then be installed with the red stripe aligned with the
small arrow (pin 1) on the filter connector.

Figure 4-4 DHVILI Internal Cabling

nin,

iy il

For further information, refer to the DHV1l1 Technical Manual
(EK-DHV11-TM).
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4.2.2.1 DHV]I! Remote Distribution Cabinet Kit

Order: CK-DHV11-VB (cabinet kit for BA23-A enclosure)
CK-DHVI11-VA (cabinet kit for BAl23-A enclosure)
CK-DHV11-AF (cabinet kit for H9642 enclosure)

The DHV!] Remote Distribution Cabinet Kit (figure 4-5) allows
eight data-only serial lines to be distributed from one type B
filter connector using a remote distribution panel. This increases
the number of DHVI]l serial-lines that can be connected to a
MicroVaAX enclosure, without using additional distribution inserts.

The DHVI! Remote Distribution Cabinet Kit contains the following:

H3176 Bulkhead Panel (fits into 1 type B I/0 panel cutout)
H3175 Remote Distribution Panel (contains 8 25-pin D-sub
connectors)

BC22H-10 10' Cable (connects the Remote Panel to the Bulkhead
Panel)

BCO5L-01 12" Cables (2) (connect the DHV1]l to the BA23-A Bulkhead
Panel)

Or

BCO5SL-1K 21" Cables (2) (connect the DHVI] to the BAl23-a
Bulkhead panel)

Or

BCO5L-03 36" Cables (2) (connect the DHVI]l to the H9642 Bulkhead
panel)

The H3176 Bulkhead Panel is a type B panel consisting of two
40-pin headers and a fully filtered female 25-pin D-sub connector.
It is connected to a DHVI]] by two BCOS5L-On cables, which supplv
eight pairs of data signals (transmit/receive) plus signal ground
for each pair.

4-11



The H3175 Remote Distribution Panel distributes the eight pairs of
data signals plus signal ground for each pair to eight male 25-pin
D-sub connectors. It is connected to the Bulkhead Panel by the
BC22H-10 cable. The Remote Distribution Panel has teardrop cutouts
on both ends, and can be mounted vertically or horizontally on a
wall or floor. The remote Distribution Panel measures 11"L X 3.4"W
X .7"H (279om X 86mm X 17.7mm).

. ,"{:\ﬁ)’:7
2 :LQEFL 6 :

H315-3 LOOPBACK
COBRECTOR

BCOSL-XX CABLES

€0 pmvil Jl

RED STRIPE =)
T0 PIN A

v

s Y0 DRVI1 J2
RED STRIPE
T0 PIF A

Figure 4-5. The DHVIl Expander Cabinet Kit.



4.2.3 DLVJ1 ASYNCHRONOUS INTERFACE - (FOUR LINES)

Order: DLVJ1-M base module

CK-DLVJ1-LB BA23-A cabinet kit (type B filter
connector, internal cable)

CK-DLVJ1-LA BA123-A cabinet kit (type A filter
connector, internal cable)

CK-DLVJ1-LF H9642 cabinet kit (type B filter
connector, internal cable)

Diagnostics: MicroVAX Maintenance System, all
revs.

Module Number: M8043

The DLVJ! (formerly DLV11-J) is a dual-height module that connects
a Q-bus to up to four asynchronous serial lines (channels 0 - 3),
for data communications. The serial lines must conform to EIA and
CCITT standards. The DLVJl acts as four separate devices. The
factory configuration of the module sets CH-3 as the console
serial line unit (SLU).

NOTE
The DLVJ]l is not supported by the MicroVMS
operating system.

The DLVJ! module is configured using wire-wrap pins (Figure 4-6).
The CSR address for two DLVJl modules are fixed. Table 4-3 lists
the factory setting for the CSR address of the first channel
(CH-0). The CSR address of the other channels is 10 (octal)
greater. For example, if CH-0 is set at 17776500, the CH-1 CSR
address will be 17776510, CH-2 will be 17776520 etc., with the
following exception: when CH-3 is configured as the console
device, its address is fixed at 17777560, regardless of the
setting of the other channels.



DLVJ]l CSR Address

Table 4-3
CH-0 CSR
Module | Address Al2 All Al
1 17776500 1-x 1-x 1-
2 17776540 l1-x 1-x 1-

- > - wn - = . - e En e e .

R = no wire-wrap = 0
Xx-y = wire-wrap on pins x and y
0-x = 0 l-x = 1

* C]1 and C2 are wire-wrapped on pins 1 and x.

A9 A8 A7 A6 A5 <(-Add. bits
0-x 1-x R x-h O0-x (factory*)
0-x l-x R x-h 1-x

This sets the CH-3

CSR address to 17777650. To configure CH-3 as a non-console

device, Cl and C2

should be wire-wrapped on pins 0 and x.

4-14



The interrupt vector is floating and is configured using wire-wrap
Pins. The interrupt vector of channel 0 can only be set at X00 or
X40. The interrupt vector of the remaining channels is then 10
(octal) greater. For example, if the module is set at 300, then
the interrupt vector of CH-1 is 310, CH-2 is 320 etc, with the
following exception: when CH-3 is configured as the console
device, its interrupt vector is fixed at 60, regardless of the
setting of the other channels. The factory configuration is shown
in table 4-4.

Table 4-4 DLVJI interrupt'Vector

-—_——-_-_—-—_—_——-_—_----—_—_--__-_—-—-._-.___-_---—_——..-__

Settings | V8 V7 Vé VS V4 V3 <~ Vector bits
300 - x-h x-h -x - - (factory*)
340 - Xx-h x-h 1l-x - -

x=-h jumper inserted between pins x and h = ]

O-x = jumper inserted between 0 and x = 0

l-x = jumper inserted between 1 and x = 1

*CH-3 interrupt vector is 60 (receive) and 64 (transmit)

NOTE
The actual interrupt vector of the DLVJ] depends on the
other modules in the system. Refer to Chapter 5 for
guidelines for determining the interrupt vector.
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DLVJ]1l Module Layout (M8043)

Figure 4-6
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Figure 4-7 shows the internal cable set-up for the DLVJI.

DLVJ]! Internal Cabling

Figure 4-7

g Fu i |

refer to the DLV1I-J Users Guide

For further information

(EK-DLVIJ-UG).
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4.2.4 DMV1! Synchronous Controller

Order: DMVI1I1-M base module
CK-DMV11-xB (BA23-A cabinet kit, see Table 4-5 for
possible designations for x.)
CK-DMVI1l-xA (BA123-A cabinet kit, see Table 4-5 for
possible designations for x.)
CK-DMV11=-xF (H9642 cabinet kit, see Table 4-5 for
possible designations for Xe)
Module: M8053 or
M8064
Diagnostics: MicroVAX Maintenance System, Rev 1.02 and

greater.
The DMV1ll is a quad-height module that supports:

full-duplex or half-duplex operations
DMA

point-to-point communications
multipoint communications

* * X X

It is available in four system options, each of which has a
different interface capability. The option you choose depends on
the interface requirements of your system. Table 4-5 lists the
four system options and their corresponding upgrade components.
Table 4-6 lists the interface for each system option, and the
appropriate external cable.
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Table 4-5 DMV1]l Versions

Upgrade (base module Module Module 1/0 Panel
+ cabinet kit) number connector insert type
DMV11-M + CK-DMVI11-Ax M8053 J2 (of 2) B

-M + -Bx M8053 J1 (of 2) A

=N + -Cx M8064 Jl (of 1) B

-M + -Fx M8053  J2 (of 2) B

Table 4-6 DMVl Interfaces

Order (base module + Interface : External

cabinet kit) cable

DMV]11-M + CK-DMVI1l-Ax EIA RS232-C/CCITT V.28 BC22E or BC22F
-M -Bx CCITT V.35/DDS BCl17E *
-N -Cx integral modem BC55S or BCS55T
-M -Fx RS423-A/CCITT V.24 BC55D



The CSR address and interrupt vector of the DMV]1]l are configured
by means of switches (figures 4-8, 4-9). The CSR address and
interrupt vector are both floating. Tables 4-7 and 4-8 show the
factory setting and another common setting.

Table 4-7 DMVI1l CSR Address

Al2 All A10 A9 A8 A7 Ab AS A4 A3 (- Add. bits
E53 (M8053) E54 (M8053)
| ES8 (MB064) E59 (M8064)
CSR T R (-Switches
Address | 8 7 6 5 4 3 2 1 2 1

177760340 | O 0 0 0 0 1 1 1 0 0 (factory)
177760360 | O

Table 4-8 DMV1]l Interrupt Vector
V8 V7 Vé V5 Va4 V3 {- Vector bits
E54 (M8053)
E59 (M8064)

Interrupt | = =---====-----m-————-———-—— |<- Switches
Vector | 8 7 6 5 4 3 |
300 ‘ 0 1 1 0 0 0 (factory)
310 0 1 1 0 0 1
1 = on = closed 0 = off = open

NOTE

The actual settings will depend on the other modules in
the system. Refer to Chapter 5 for guidelines for
setting the CSR address and interrupt vector.
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Another DIP switch on the DMVI] controls selectable features.
Table 4-9 shows the function of this switch, and a common setting.

Table 4-9 DMVI11l Switch Selectable Settings

E107 (M8064)
E101 (M8053)

10 9 8 7 6 5 4 3 2 1
off off on on on on on on on on
on = zero = function disabled

* unused on M8064

Switch 10 OFF for EIA interface, ON for V.35

Switch 9 must be OFF for integral modem (M8064) or when running
above 19.2K baud.

Switches 8, 7 and 6 set mode of operation when switch 1 is OFF.
Switch 5 OFF enables Remote Load Detect.

Switch 4 OFF enables Power On Boot.

Switch 3 OFF enables Auto Answer.

Switch 2 determines unit number for booting (ON = first DMV11l, OFF
= second DMV1l).

Switch 1 OFF enables switches 8, 7, 6 to determine mode of
operation. Switch 1 ON = mode of operation determined by software.

A DIP switch (E119 on M8064, E113 on MB053) determines the Digital
Data Communications Message Protocal (DDCMP) address register
tributary/password. This must be set to a unique site address.
Further information is contained in the DMVIl Svnchronous
Controller's User's Guide (EK-DMVI11-UG).

Figures 4-8 and 4-9 show the location of the DIP switches on the
two DMV1Il modules. Figures 4-10 and 4-11 show the internal cabling
for the four DMVI] interfaces.

&S
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Figure 4-10 M8053 Internal Cabling

For further information, refer to the DMV]] Synchronous Controller
Technical Manual (EK-DMVI11-TM),
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4.2.5 DPV1l Synchronous Interface
Order: DPVI1-M base module

CK-DPV!i1-AB BA23-A cabinet kit (type A filter
connector, internal cable)

CK-DPV11-AA BA123-A cabinet kit (type A filter
connector, internal cable)

CK~-DPV11-AF H9642 cabinet kit (type A filter
connector, internal cable)

Diagnostics: MicroVAX Maintenance System,
all revisions.

Module Number: M8020

The DPV1l is a dual-height module that connects the Q-bus to a
modem, using a synchronous serial-line. The serial-line conforms
to the following EIA standards:

RS-232-C
RS-423-A
RS-422-A

EIA compatibility is provided for use in local communications only
(timing and data leads only). The DPVIl is intended for
character-oriented protocols, such as Digital Data Communications
Message Protocol (DDCMP), or communication protocols that are bit-
oriented, such as Synchronous Data-Link Control (SDLC).

&~
|
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The. CSR address and interrupt vector of the DPVIl are configured

by means of jumpers (Figure 4-12).
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FIGURE 4-11 DPVI1l Module Layout (M8020)



The CSR address and interrupt vector are both floating. Tables
4-10 and 4-11 show factory and common settings.

Table 4-10 DPV]1]l CSR Address

Al2 All Al10 A9 A8 A7 A6 AS A4 A3 (- Add. bits

Setting W31 W30 W36 W33 W32 W39 W38 W37 W34 W35 <- Pin
......... fmmmmmmm e e e e e e e mm e m e e e — e —m————— - -
17760010 0 0 0 0 0 0 0 0 1 (factory)
17760270 0 0 0 0 0 1 0 1 1

17760310 0 0 0 0 0 1 1 0 0 1

1 = jumper inserted between pin Wxx and pin 29 (ground)
0 = jumper removed

Table 4-11 DPVIl Interrupt Vector

Interrupt | V8 V7 V6 V5 Va V3 <- Vector bits
Vector | W34 W42 W4l W40 W44 W45 <- Pin

300 0 1 1 0 0 0 (factory)

310 0 1 1 0 0 1

1 = jumper inserted between pin Wxx and pin 46 (ground)

= jumper removed

NOTE
The actual settings of the DPVIl will depend on the
other modules in the system. Refer to Chapter 5 for
guidelines for setting the CSR address and interrupt
vector.



Figure 4-13 shows the internal cabling of the DPVII.

Figure 4-13 DPVIl Internal Cabling

For further information, refer to the DPVI1l Synchronous Interface
Users Manual (EK-DPVI1-UG).



4.2.6 DRV11-J High-Density, Parallel Interface - (four lines)

Order: DRV11-J

CK-DRV1J-KA

CK-DRV1J-KB

CK-DRV1J-KF

Diagnostics:

Module Number:

base module

BA23-A cabinet kit (2 type A filter
connectors, 2 internal cables)

BAl123-A cabinet kit (2 type A filter
connectors, 2 internal cables)

H9642 cabinet kit (2 type A filter
connectors, 2 internal cables)

MicroVAX Maintenance System, revision
1.03 and greater

One LED

M8049

The D®Vil-J (Figure 4-14) is a dual-height module that connects

Q-bus to 64 I1/0 lines.

These lines are organized as four l6-bit

ports, A through D. Data line direction is selectable under
program control for each 16-bit port.

12

A

PORT C AND D

[

| S

£2

3N

Cr/—j £10 XE9 w10
c{:;j

PORT A AND B

N
iy

B

A

[

;\_.L_V—__J
ADDRESS |SELECTION

Figure 4-14 DRV11-J Module Layout (M8049)

The interrupt vector {s set under program control. The CSR address

of the module is fixed and is set with jumpers Wl through W9.
Table 4-12 lists the factory configuration.
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Starting
Module Address
——————— +---—_._---_
1 17764160
2 17764140

v - - - e -

Figure 4-15 shows

Figure 4

4-12 DRV11-J CSR Address

Al2 All A10 A9 A8 A7 A6 A5 A4 <- Add. bits
Wl W2 W3 W4 W5 W6 W7 W8 W9 (- Jumpers

the internal cabling layout for the DRV11-J.

=15 DRVI1-J Internal Cabling

For further information, refer to the DRVI1-J Interface User's
Manual (EK-DRV1J-UG).



4.2.7 DzQll Asynchronous Multiplexer - (four lines)
Order: DZQl1-M base module

CK-DzQl1-DB BA23-A cabinet kit (1l type B filter
connector, 1 internal cable)

CK-DZQ!1-DA BA123-A cabinet kit (1 type B filter
connector, 1 internal cable)

CK-DzQl1-DF H9642 cabinet kit (1 type B filter
connector, 1 internal cable)

Diagnostics: MicroVAX Maintenance System, all
revisions.

Module Number: M3106

The DzQll is a dual-height module that connects the Q22-bus to up
to four asynchronous serial lines. It conforms to the RS-232-C and
RS423-A interface standards. The DZQll permits dial-up (auto-
answer) operation with modems using full-duplex operations such as
Bell models 103, 113, 212 or equivalent.

The CSR address and interrupt vector of the module are set using
two DIP switches, E28 and E13 (figure 4-16). The CSR and

interrupt vector are floating. Tables 4-13 and 4-14 show the
factory and common settings.

.
EE/_\

n

VECTOR
SWiTCH PACK

ADDRESS
; V7t SWITC PACK

Figure 4-16 DzQll Module Layout (M3106)
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Table 4-13 DZQll CSR Address

Al2 All Al0O A9 A8 A7 A6 A5 A4 A3 {(-address bits
CSR E28
Address 1 2 3 4 5 6 7 8 9 10 <-switches
17760010 O 0 0 0 0 0 0 0 0 1 (factory)
17760100} O 0 0 0 0 0 1 0 0 0
17760110 O 0 0 0 0 0 1 0 0 1
17760120 O 0 0 0 0 0 1 0 1 0
0 = switch open 1 = switch closed

- = e v — - - - e e = . e e . W S e wm . . - e

V8 v7 Vé V5 Va4 V3 {(-vector bits
Interrupt| E13
Vector 1 2 3 4 5 6 <- switches
300 0 1 1 0 0 0 (factory)
310 0 1 1 0 0 1
320 0 1 1 0 1 0
330 0 1 1 0 1 1
0 = switch open 1 = switch closed

E13 switch 7 is not used. E13 switch 8 must be ON, and El3
switches 9 and 10 must be OFF for normal operation.



Figure 4-17 shows the internal cabling for the DZQll.

Figure 4-17 DZQll Internal Cabling (M3106)

For further information, refer to the DZQl!l Asynchronous
Multiplexer User's Guide (EK-DzZQl1-UG).



r 2.8

Order:

DzZV11l Asynchronous Multiplexer

pzvlil-M

CK-DZV11-DB

CK-DzV11-DA

CK-DZV11-DF

Module Number:

Diagnostics:

- (four lines)
base module

BA23-A cabinet kit (1 type B filter
connector, 1 internal cable)

BA123-A cabinet kit (1 type B filter
connector, 1 internal cable)

H9642 cabinet kit (1 type B filter
connector, 1 {nternal cable)

M7957

MicroVAX Maintenance System, eV 1.06 and

higher revisions.

The DzV1l (Figure 4-18) is a quad-height module that connects a

Q22-bus

to up to four asynchronous serial-lines.
the RS-232 interface standard,
operation with modems using

S~

It conforms to
and permits dial-up (auto-answer)
full-duplex operations.

nEE

1 R { N
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Wil wia W15 wWig

IS¥i a3l 1] vl
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VEC10R
SWITCHES

ADDRESS SWITCHES

w wi

Figure 4-18

DZV11l Module Layout (M7957)



The DZV11l is configured using 16 jumpers and 2 DIP switches.

The CSR address and interrupt vector of the DZVIl are both
floating. Tables 4-15 and 4-16 list the factory settings.

Table 4-15 DZV1l CSR Address

| A12 All A10 A9 A8 A7 A6 A5 A4 A3 <- Add. bits
CSR E30 |

Address 1 2 3 4 5 6 7 8 9 10 | <- Switches
_________ e, e, , e r e, e r e, E e E - ———— - ——————
17760010 | 0O 0 0 0 0 0 0 0 0 1 (factory)
17760100 | © 0 0 0 0 0 1 0 0

1 = switch closed 0 = switch open

Table 4-16 DZVI1l Interrupt Vector

Interrupnt| E2

Vector 1 2 3 4 5 6 {- Switches
300 | o 1 0 0 0 (factory)
310 | o 1 1 0 0 1
1 = switch closed 0 = switch open

NOTE

The actual settings of the DZV!l will depend on the
other modules In the system. Refer to Chapter 5 for
guidelines for setting the CSR address and interrupt
vector.,



Figure 4-19 shoews the internal cabling layout.

B
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Figure 4-19 DZVI]l Internal Cabling

For further information, refer to the DZV1l Asynchronous
Multiplexer Technical Manual (EK-DZV11-TM).
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4.2.9 LPVLl Interface Module - (for LP25 system printer)
Order: LPVI1-AD (includes LP25-DA printer and LPVII
controller) For 64/96 US character set.
CK-LPV]1A-KA BA23-A cabinet kit (includes type A
filter connector and internal cable)
CK-LPV]1A-KB BA123-A cabinet kit (includes type A
filter connector and internal cable)
CK-LPV1IA-KF H9642 cabinet kit (includes type A
filter connector and internal cable)
Module Number: M8027
Diagnostics: MicroVAX Maintenance System, Rev 1.03

and higher.

The LPV1l is a dual-height module that controls the flow of data
between the Q-22 bus and a line printer. It is configured using
jumpers (Figure 4-20).

[o} 1 swwm |
(] WG
w4 7 p

wi3 win ws

it
v2pa]

Tov2 | E—
V3 =oV3
va o V4
VS o= =ovs
V6 o= o V6 w1

NOTE
o= WIRE - WRAP PIN.

Figure 4-20 LPVIl Module Layout (M8027)



The CSR address and interrupt are both fixed. Tables 4-17 and 4-18
list the factory configuration. Figure 4-21 shows the internal
cabling set-up.

Table 4-17 LPV1l CSR Address

CSR | Al2 All AlO0 A9 A8 A7 A6 A5 A4 A3 <- Add. bits
Address | (jumpers)
--------- +---—--—-———————————-——————------—----——--———-—-———_—-——-
17777514 | 1 1 1 1 1 0 1 0 0 1 (factory)

0 = installed 1 = removed

- - - = - - . . - e = e e - - - — e G e AR e - e - e m n - e . e .

Interrupt V8 V7 Vé V5 Va4 V3 V2 (- Vector bits
Vector Wi4s V7 W13 W12 W1l W10 W9 <~ jumper

200 | o 1 0 0 0 0 0 (factory)

0 = installed 1l = removed



Figure 4-21 LPV1l Internal Cabling



4.3 DISK STORAGE DEVICES
4.3.1 RQDX2, RQDX3 Disk Controllers

Order: RQDX2-AA or RQDX3-AA (controller kit for BA23-A
enclosure or H9642 enclosure)

The RQDX2-AA and RQDX3-AA kits include the following:

1. RQDX2 or RQDX3 controller module
2. 17-00285-02 50-pin signal cable

RQDX2-BA or RQDX3-AA (controller kit for BAl23-A
enclosure)

The RQDX2-BA and RQDX3-BA kits include the following:

l. RQDX2 or RQDX3 controller module

2. M9058 : signal distribution board

3. 17-00861-01 : cable, 50 pin 1/0, RQDX to M9058

4. 17-00862-01 : cable, 40 pin, M9058 to 4 RD console

boards
Module: M8639-YB (RQDX2)
M7555 (RQDX3)
Diagnostics: MicroVAX Maintenance System, all revisions.

4 LEDs (RQDX2), ! LED (RQDX3)

RQDX2 and RQDX3 are intelligent controllers with on-board
microprocessors, used to interface fixed-disk drives and diskette
drives to the Q22-bus. Data is transferred using DMA. Programs in
the host system communicate with the controller and drives using
the Mass Storage Control Protocol (MSCP).



The RQDX2 and RQDX3 can control a maximum of four drives. Each
fixed-disk counts as one drive. Each RX50 counts as two drives.
Figure 4-22 shows the jumper and LED locations for the RQDX2Z,
while Figure 4-23 shows the jumper and LED locations for the
RQDX3.
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Figure 4-22 RQDX2 Module Layout
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The CSR address of the first MSCP controller is fixed. If a second
controller is installed, its CSR address will float. Table 4-19

lists the factory setting and common settings for a second MSCP
controller.

Table 4-19 RQDX2/RQDX3 CSR Address

Starting Al2 All AlO0 A9 AB A7 A6 A5 A4 A3 A2 <-Add. bits
address (jumpers)

AR MR e M e e e e - n e = - = = = e = = . = S - - = = - - W = - e A em e ae = e

17772150 | 1 0 1 0 0 0 1 1 0 1 0 <- factory

possible settings for a second controller:

17760334 0 0 0 0 0 1 1 0 1 1 1

17760354 0 0 0 0 0 1 1 1 0 1 1

17760374 0 0 0 0 0 1 1 1 1 1 1
1 = installed 0 = removed

The interrupt vector for the RQDX2 and RQDX3 controllers is set
under program control. The first controller is assigned a fixed
interrupt vector of 154. If a second one is installed, its
interrupt vector will float.

NOTE: RQDX2 and RQDX3 controllers are
MSCP devices. The first MSCP device in a
system is assigned a CSR address of
17772150. If more than one MSCP device
is installed, the CSR address of the
second device must be set within the
floating range. See Chapter 5 for more
details. In® MicroVAX 11 systems,
Logical Unit Number (LUN) jumpers should

not be installed on the RQDX2 or RQDX3
modules.

For further information, refer to the RQDX2 Controller Module

User's Guide (EK-RQDX2-UG), or the RQDX3 Controller Module User's
Guide (EK-RQDX3-UG).



4.3.2 RQDXE Extension Module (for use with BA23-A enclosure, or
H9642 enclosure only)

Order: RQDXE-AA (cabinet kit for BA23-A enclosure)
RDDXE-FA (cabinet kit for H9642 enclosure)

Module: M7513-00

Diagnostics: None

The RQDXE extension module carries signals from an RQDX2 or RQDX3
controller module to external MSCP devices (e.g., radditional RD5n
or RX50 drives). The RQDXE is typically installed in the AB rows
of the backplane directly underneath an RQDX2 or RQDX3 controller.

The RQDXE has jumpers for the configuration of up to four RD or RX
drives. In a MicroVAX II system, one RD and one RX may be housed
in the BA23-A or BA23-C (the second BA23 enclosure within an
HY9642) enclosure, and two drives may be housed in external
tabletop enclosures. .
NOTE: RQDX2 and RQDX3 controllers each

support four drives, but count an RX as

two drives (i.e. while an RQDXE has

jumpers to configure three RD drives and

one RX drive, an RQDX2 or RQDX3

controller can not support the five

actual drive units).

Figure 4-24 shows the RQDXE module, including the jumpers used to
configure the module for the various combinations of drives
supported by MicroVAX II systems. Figure 4-25 shows the proper
cabling of the module.
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Figure 4-26 provides jumper settings for the two mass storage
slots within the BA23-A box. These settings should be made using
the pins labeled INT PORT SEL on the module. 1In this table, Port
0 represents the mass storage slot to the left (bottom) of the
system, while port one represents the mass storage slot in the
middle (center) of the system.

NOTE: Selection B, which shows an RD in
each internal mass storage slot, is not
supported by BA23-A systems.

NOTE: A blank in either port indicates
that either the mass storage locatien
does not hold a drive, or holds a drive
which does not use an RQDX controller
(e.g., a TK50 drive in the center mass
storage slot).

NOTE: Two blackened dots, surrounded by
a box indicate that a jumper is
installed.

Figure 4-26 Jumper settings for the internal mass storage slots.
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PORT | RDO X X X
] 0
PORT |RD1 . X .
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NN T e @ EGD ° B ©
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SEL [P P2 O ® @0 o o
NOTE: MR- 10004
© . .. . .
1. ©© ang o indicates jumper not installed

2. =% and E indicates jumper installed

3. Factory configuration column A or D.



Figure 4-27 Provides jumper settings for the two additional mass
storage devices which can be housed in external tabletop cabinets
and connected to the system via the rear 1/0 distribution panel.
In this figure, Port O corresponds to the first external drive
connected, while Port 1 corresponds to the second.

NOTE: The external enclosure which
houses an RD or RX drives has two
connectors (J! and J2) on the rear of
it. If the drive inside it is to be
connected to Port 0O, use Jl if it is to
be connected to Port 1, use J2.

To use the figure, find the column which represents the
combination of drives to be used (e.g., column E shows RD | in the
first external enclosure, and no RD or RX type drive in a second
external enclosure).

NOTE: As shown in the Figure 4-27, the
drive contained in either port can be
jumpered as RD O, 1, 2, or 3. If a
fixed disk drive is ©present in the
BA23-A cabinet, that drive is typically
considered to be RDO. If two additional
fixed disk drives are present in the two
external enclosures, they should be
jumpered as RDl and RD2, respectively.

NOTE: A blank in either port indicates
that either the external drive is not
present, or holds a drive which does not
use an RQDX controller (e.g., a TK50
drive).

NOTE: Two blackened dots, surrounded by
a box, indicate that a jumper is
i n s t a 1 1 e d .
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4.3.3 RD51, RD52, RD53 Disk Drives

Order: RD5nA-AA (disk kit for BA23-A or H9642 enclosures) n =
1, 2 or 3

An RD5nA-AA kit includes:

1. RD5n-A : disk drive

2. 17-00282-00 : 20-pin cable to signal distribution
panel

3. 17-00286-00 : 34-pin cable to signal distribution
panel

RDS5nA-BA (disk kit for BA123-A enclosure) n =1, 2, or 3

An RD5nA-BA kit includes:

1. RD5n-A : disk drive

2. 17-00282-01 : 20-pin cable to signal distribution
board

3. 17-00286-01 : 34-pin cable to signal distribution
board

4, 70-22393-01 : control panel assembly
Diagnositics: MicroVAX Maintenance System, Rev 1.02

The RDS5S1, RD52 and RD53 are fixed-disk drives with formatted
storage capacities of 10, 31 and 71 Mbytes, respectively.

In addition to the cables listed above, a cable from the power
supply must be connected to each RD drive in the system.

4,3,3.,1 Factory Configuration
The RDS1 read/write printed circuit board (PCB) has a DIP shunt

jumper consisting of seven breakable metal strips (Figure 4-28).
Table 4-21 lists the configuration of the seven strips.

Table 4-2]1 RD51 DIP Shunt Jumper Configuration

Pin numbers Connection

1 to 16 not used (nearest front of drive)
2 to 15 intact

3 to 14 intact

4 to 13 intact

5 to 12 broken

6 to 11 intact

7 to 10 broken

8 to 9 broken (nearest rear of drive)
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Figure 4-28 RD51 Disk Drive and Shunt Jumper

The RD52 read/write PCB has five pairs of pins (figure 4-29) that
are used to select the drive. To configure an RD52 as drive DUAO,
place a jumper on pins DS3. To configure an RD52 as drive DUAL,

place a jumper on pins DS4.

The RD53 read/write PCB has four switches at its rear edge
numbered as follows:

REAR OF DRIVE

To configure an RDS53 as drive DUAO, depress switch 3. To configure
the RDS53 as DUAl, depress switch 4.

1f an RDSn drive is added to the system, it must be formatted. The
formatting utility is available in the service version of the

MicroVAX Maintenance Systeum.



For further information, refer to:

* RD52-D, -R Fixed Disk Drive Subsystem Owner's Manual
* 11C23-UC/11C23-UE RD52 Upgrade Installation Guide

-
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Ds3 |
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o ©
ps1 |
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REAR OF DRIVE

Figure 4-29 RD52 Disk Drive and Shunt Jumper



4.3.4 RX50 Diskette Drive
Order: RX50A-AA (kit for BA23-A or H9642 enclosures)
The RX50A-AA kit includes:

1. RX50-AA : diskette drive
2. 17-00285-02 : 34-pin cable RXS50 to signal
distribution panel

RX50A-BA (kit for BAl123-A enclosure)

The RX50A-AA kit includes:

1. RX50-AA : diskette drive

2. 17-00867-01 : 34-pin cable, RX50 to signal
distmibution board

Diagnostics: MicroVAX Maintenance System, all revs

The RX50 (figure 4-30) is a random-access, dual-diskette storage
device that uses two single-sided 5 1/4" RX50K diskettes. It has a
total formatted capacity of 818 Kbytes (409 per diskette). The
RX50 has two access doors and slots for diskette insertion. A
light next to each slot indicates when the system is reading or
writing to the diskette in that slot.

NOTE
Only one RX50 drive can be used with one RQDXZ
controller module.



Figure 4-37 RX50 Diskette Drive



4.3.5 TK50 Tape Drive Subsystem

The TK50 Tape Drive Subsystem can be installed in the BA23
enclosure, or can be ordered as a stand-alone desktop unit. When
used with a BA123-A system, the TK50 is typically installed inside
the enclosure.

Order: TK50-AA (tape drive, cartridge)

TQK50-AA (controller module, internal cable for
BA23-A or H9642 enclosures)

TQK50-BA (controller module, internal cable for
BA123-A enclosure)

NOTE : Both a TK50-AA? and a TQK50-xA
must be ordered for a complete
internally located subsystem

Stand-alone unit: TK50-DA (-DB) (DA = 120V, DB = 240V line cord)

TQK50-BB (controller module, internal cable
from module to BA123-A distribution panel,
filter connector)

TQK50-AB (controller module, internal cable
from module to BA23-A distribution panel,
filter connector)

NOTE: Both a TK50-Dx and a TQKS50-xB

must be ordered for a complete

stand-alone subsystem

Diagnostics: MicroVAX Maintenance System, rev 1.03 and greater

Two LEDs on the M7546 module
One LED on TK50 drive

The TK50 is 2 streaming tape drive subsystenm (figure 4-31) that

can store up to 95 Mbytes on a tape cartridge for backup data
storage.,

Figure 4-31 TQKS50 Tape Drive Subsystem




The M7546 controller module provides the interface between the
TK50~-AA tape drive and the Q22-bus.

Figure 4-32 shows the location of two DIP switches on the
controller module, which are used to configure the following:

* hardware revision level (set at the factory)
* unit number

The hardware revision level DIP switch is set to match the module
revision level, which is stamped on the back of the module. Check
the revision level stamped on the module with the switch settings.
The eight switches in this DIP switch represent a binary weighted
value, as shown in table 4-23:

Table 4-23 Revision Level S9witch Settings

Revision Switches
Level 1 2 3 - 8
0 0 0 O -0
1 (A) 1 0 0 -0
2 (B) o I 0 -0
3 (C) 1 1 0 -0
etcl

0 = open 1 = closed

switch 8 is nearest module edge



"he unit number may be specified
.t is not necessary to change thi
if the MicroVMS operating system
set as shown in table 4-24:

Table 4-24

Unit Switches
Number 1 2 3 -8
0 o 0 0 -0
1 1 0 o -0
2 o 1 0o -0
3 1 1 0 -0
etc.

0 = open 1 = closed

Figure 4-32

using the unit number DIP switch.
s switch from the factory setting
i{s installed. The unit number is

Unit Number Settings

-——— - - - -

nearest module edge

M7546 Module Layout

o LEDS

UNIT

NUMBER
HARDWARE
REVISION
LEVEL

)
S

ADDRESS

JUMPERS N




The M7546 controller is a Tape Mass-Storage Control Protocol
(TMSCP) device. The CSR address for the first M7546 controller is
fixed and is set using jumpers (figure 4-32). If an additional
TK50 subsystem is added, the CSR address of the second controller
will float. Table 4-21 lists the fixed CSR address for the first
and common settings for a second controller.

Table 4-24 Controller Module M7546 CSR Address

CSR | Al2 All A10 A9 A8 A7 A6 A5 A4 A3 A2 <- Add. bits
Address | (jumpers *)
17774500 | 1 1 0 0 1 0 1 0 0 0 0 (factory)

possible addresses for second controller:

17760404 0 0 0 0 1 0 0 0 0 0 1
17760444 0 0 0 0 1 0 0 1 0 1 1
1 = jumper installed 0 = jumper installed

* A2 is the jumper nearest the module edge

e . a  m — . - e - - = m m m e m e m m e S = R e . e s P e m e e G - W W W W Am A M W - e e em W e . e e =

The interrupt vector is fixed at 260 and is set under program
control.

For further information, refer to the TK50 Tape Drive Subsystem
User's Guide (EK-LEPOS5-0OM).



4.3.6 KDA50-Q Disk Controller

NOTE: This option is available only for
the H9642 cabinet kit.

Order: KDA50-QA (controller kit)

A KDA50-QA controller kit includes the following:

1. KDA50-Q controller modules (SDI and Processor modules),
2. 50~conductor module interconnect cable,

3. 40-conductor module interconnect cable,

4. Internal SDI cable,

5. Distribution Panel Insert.

Module Numbers: M7164 (Processor) and M7165 (Standard Disk
Interconnect, SDI)

The KDA50-Q controller is used to interface up to four 16-bit RA
series drives to the Q22 bus. The KDAS0-Q consists of two
quad-height modules; the processor module and the Standard Disk
Interface (SDI) module. It is an intelligent controller with
on-board microprocessors. Programs in the host system communicate
with the controller and drives using the Mass Storage Control
Protocol (MSCP).

Figures 4-33 and 4-34 show the jumper, switch and LED locations
for the KDA50-Q controller module set.
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The CSR address of the first MSCP device.is fixed. 1f a second
MSCP device is installed, its CSR address will float. Table 4-25
lists the factory setting and common settings for a second MSCP
device. The KDA50-Q should be configured for a floating address.

Table 4-25 MSCP CSR Address
Starting | Al2 All AlO A9 A8 A7 A6 A5 A4 A3 A2 <-Add. bits
address |
KDA50-Q Switch Wl S1 S2 S3 S84 S5 S6 S7 S8 S9 S10
Setting

e R TR o - - - -

17760334 0 0 0 0
17760354 0 0 0 0 o 1 1 1 0 1 1
17760374 | 0 0 0 0

1 = Switch ON or M7164 Jumper W1 IN

0 = Switch OFF or M7164 Jumper Wl OUT

The interrupt vector for the KDA50-Q is set under program control.
The first MSCP device is assigned a fixed interrupt vector of 154.
1f a second MSCP device (KDA50-Q) is installed, its interrupt
vector will float.

NOTE: The KDA50-Q is an MSCP device. The
first MSCP device in a system is
assigned a CSR address of 17772150. If
more than one MSCP device is installed,
the CSR address of the second device
must be set within the floating range.
This description shows the KDA50-Q as
the first device, but the RQDX disk
controller is typically the first MSCP
device in the MicroVAX I1I.
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Figure 4-34 Address Selector Switch Operation
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Figure 4-35 KDA50-Q Internal Cabling

For further information, refer to the KDA50-Q User Guide
(EK-KDAS5Q-UG).



4.3.7 RA Series Disk Drives

NOTE: RA60 drives are supported only
for use with the H9642 enclosure.

Order: RA60-AF (120V, 240V)

The RA60 disk drive (Figure 4-36) is a high capacity removable
disk drive providing 205 Mbytes of formatted storage space. The
drive incorporates microprocessor controlled diagnostics, and a
170-bit error correction code (ECC) for data reliability. The
RA60 operates with the KDA5S0 controller set.

The BC26V-6 cable includes a connector block used to connect the
BC26V-6 to the RA60 cables. The connector block is mounted on the
bracket at the lower rear of the cabifnet (Figure 4-37).

FRONT COVER

D'Se SPNDLE

DiSkwe. .
ASSEME v / 4

COVER RELEASE
BUTTON

Figure 4-36 RA60 Disk Drive
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$.3.8 RA81 Disk Drive

NOTE: The RA8]1 disk drive is supported
for use in an H9642 system only.

Order: RA81-HA (120V)
RAB1-HD (240V)
BC26V-6 (cable from bulkhead panel to rear I/0 panel)

The RA8]1 disk drive (Figure 4-38) is a high capacity fixed disk
drive providing 456 Mbytes of formatted storage space. The RAS81
uses the KDA50-Q controller set and incorporates the same ECC
method as the RA60 (see Section 4.3.7).

The BC26V-6 cable includes a connector block used to connect the
BC26V-6 to the RA81 cables. The conndector block is mounted on the
bracket at the lower rear of the cabinet (refer to Figure 4-37).

Figure 4-38 RA81 Disk Drive



4.3.C TS05 Tape Drive
NOTE: The TSO05 Tape Drive is supported
only for the H9642 enclosure.

Order: TSVO5-ZA/ZB (120v, 240v)

The TSV05-ZA/ZB option contains the following components:

TSO5-AA (120v) or TSOS5-AB (240v) tape drive
TSVOS5 (M7196) controller module

BCO6L-03 36 inch internal cables (2)
70-16855-06 6 foot external cables (2)
50-pin type A insert panels (2)

H9544-LN top access cover . !

The TSO05 (figure 4-39) is a magnetic streaming tape drive that
provides 40.5 Mbytes of backup data storage. It reads or writes up
to 160,000 bytes per second in standard ANSI format. Automatic
read after write verifies that data is accurately recorded. Tape
data is buffered in 3.5 Kbyte of RAM on the TSVO5 controller
(M7196).

The TSOS5 occupies the top 10.5 inch mass-storage shelft.

Figure 4-39 TSO05 Tape Drive

4-64



The TSVOS5 (M7196, figure 4-40) is the controller for the TSO5 tape
drive. The TSVOS is a Tape Mass-Storage Control Protocol (TMSCP)
device. The CSR address and interrupt vector for the TSVO5 are
both fixed and set using jumpers (figure 4-40). Tables 4-26 and
4~27 list the factory setting for the CSR address and interrupt
vector.

Table 4-26 TSV0OS Controller Module (M7196) CSR Address

CSR Al2 All AlO A9 A8 A7 A6 A5 A4 A3 A2 <-Add.bits
Address E58 E57 {--------------s~-------o-----—--- > E57<-switches
10 1 2 3 4 5 6 7 8 9 10
17772520 | 1 0 1 0 1 0 1 0 1 0 0

1 = switch ON 0 = switch OFF

- ————— ———— ———— - . . — — ——— . . - - W - W S S WS R —m W D - - .

Table 4-27 TSVOS5 Controller Module (M7196) Interrupt Vector

Interrupt |V8 V7 Vé V5 Va4 V3 V2 {-Vector bits
Vector ES57 {-Switches

1 2 3 4 5 6 7
224 | 0 1 0 0 1 0 1

If a TSVOS controller is installed, it must be placed in slot 4 of
the top BA23 backplane. The TSOS5 tape drive connects to the TSVOQ5
controller through two type A insert panels installed in the
cabinet I1/0 panel. Two 50-conductor cables run between the TSO5
and the insert panels. Two 50-conductor cables also run internally
between the insert panels and the TSVO5 controller.



Refer to the TSVO5S Tape Transport

System User's Guide
(EK-TSVO5-UG) for

further information.
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Figure 4-40 TSV05 Controller Module (M7196)



CHAPTER 5 - CONFIGURATION
5.1 CONFIGURATION RULES

There are several factors to consider when configuring a MicroVaAX
system in a microsystems enclosure:

l. Module physical priority

2. Backplane and 1/0 panel expansion space

3. Power requirements

4., Module CSR addresses and interrupt vectors

Module physical priority and Module CSR addresses dand interrupt
vectors are independent of enclosure, and are given in Sections
5.2 and 5.3. Expansion space and power available to meet the
requirements of supported options aré enclosure dependent, and are
detailed by enclosure in Sections 5.4 and 5.5.

5.2 MODULE PHYSICAL PRIORITY

The order in which options are placed in the backplane affects
system performance. Modules should be installed according to the
following rules.

* The KA630-A CPU is always installed in slot | (slot 1 of
upper BA23 frame in H9642-based system, the second frame is
referred to as the BA23-C).

* MS630-B memory modules are installed in slots whose CD rows
have CD interconnect with slot 1 (2 and 3 for the BA23-A,
2-4 for the BAl23-a),.

* MS630-AA memory modules are installed in the CD rows of
slots with CD interconnect (2 and 3 for BA23, 2-4 for
BAl123-4A)

* No other dual height modules may be installed in CD rows of
slots reserved for MS630 memory (slots 2-4 for BA23-A, and
BA23-C, slots 5-12 for BAl23). If no memory or quad height
option is installed in these slots, leave them blank.



* Dual height modules may be placed in the AB rows of slots
reserved for MS630 memory, if memory is not present. Grant
continuity cards should be used in these AB rows if no dual
height or quad height module is installed.

NOTE: 1f slots 2 and 3 of the BA23-A
system backplane, or slots 2-4 of the
BA123-A system backplane are not used
for MS630 memory modules, and are not
required for Q22-bus options (the number
of modules in a given configuration will
determine this), it is recommended that
they be reserved for future memory
expansion by installing M9047 grant
continuity cards in the AB rows.

NOTE: Dual-height modules installed in
slots 4 - 8 of the BA23-A enclosure, or
slots 5 - 12 of the BA123-A enclosure
can be located in either the AB or CD
rows. As a rule the opposite rows must

contain either another dual-height
module or an M9047 grant continuity
card.

*x In an H9642-based system, the M9404 interconnect module is
installed in the last slot of the upper BA23 frame which
has the grant signal.

*x In an H9642-based system, if an RQDX3 disk controller 1is
present, it must be installed in the upper BA23 frame.

* In an H9642-based system, 1if a TSVO5 tape controller 1is
present, it must be installed in slot &4 of the upper BA23
frame.

*x In an H9642-based system, 1if a TKS0 tape controller and
drive are present, they must be installed in the lower BA23
frame. A second TKS0 tape controller and drive may be
installed in the upper BA23 frame.



The following list shows the recommended module sequence:

1.

20

10.

11.

12.

13.

KA630-A CPU

Local Memory Modules (no more than two):
MS630-BB
MS630-BA
MS630-AA

Tape Controller
TSVOS

Q22-bus Memory Modules
MRVI1 M8047

Synchronous Communications Modules - No Silos
DPVI1 M8020

General Purpose 1/0 Ports
DRV11-J M8049

Line Printer Interface:
LPV11 MB8027

Asynchronous Communications Module - No Silos
DLVJ1 M8043

Asynchronous Communications Modules - With Silos
DZV11 M7957
DzZQl1l M3106

Synchronous Communications Modules - DMA
DMV1I1-M M8053
DMV11-N M8064

Communications Module - Smart DMA
DEQNA M7504

Asynchronous Communications Module - With Silo/DMA
DHVI1 M3104

Streaming Tape Controller - Smart DMA
TQK50 M7546



4. Mass Storage Controller - Smart DMA
RQDX2 MB8639-YB
RQDX3 M7555
KDASO M7164 and M7165

The relative priority of these options 1is based on their preferred
interrupt and DMA priority. The location of the MRV11l has no
effect on interrupt and DMA priorities; its location may be
changed to facilitate cable distribution, etc.

5.3 MODULE CSR ADDRESSES/INTERRUPT VECTORS

To operate properly in a MicroVAX II system, modules must be set
to the correct CSR address and interrupt vector.

5.3.1 Using a Table to Find CSR Addresses and Interrupt Vectors

Use Table 5-1 to determine the correct settings. The following
rules must be observed:

1. Check off all the devices that will be installed in the
system.

2. 1f there is a F in the vector column, the device has a
floating interrupt vector. Assign a vector to each device
checked, starting at (octal) 300 and continuing as follows:

DLVJI (increment of 40 to next device)

DRVI1 (increments of 10 for subsequent devices)
DZV1ll or DZQl!l

DPV1l1

DMV11

2nd MSCP (first is fixed at 154)

2nd TQK50 (first is fixed at 260)

DHV!1

For example, from the list of devices above, systems
containing the following modules would be assigned as shown:

Example 1 Example 2
DLVJ1 300 DzZQll 300
Dzvil 340 2nd MSCP 310
DMVI1 350 DHVI11 320
2nd MsCp 360

DHV11 370



3. If there is an F in the address column, the device has a
floating CSR address. Table 5-2 lists the floating CSR
addresses for common combinations of devices that will
require configuration. These settings are only valid for the
devices listed. They may change if other devices with
floating CSR addresses are installed.

TABLE 5-1 Address/Vector Worksheet

Check
Unit {f in

Option Module No. System Vector CSR Address (N=177)
--------- e et T T IS
KA630-A | M7606 == | === ] --- ---
MS630-A M760x --- -—- --- -—-
DPVI1 M8020 1 F '\ F
DRV11-JP M8049 1 F N64120
DRV11-JP M8049 2 F N64140
LPV1l M8027 1 200 N77514
DLVJ1 M8043 1 F # N76500
DLVJ1 M8043 2 F N76510
Dzvll M7957 1 F F
DzQl1l M3106 1 F F
DHV11 M3104 1 F F
DEQNA M7504 1 120 N74440
DMV11 M8053 1 F F
DMVI11-CP M8064 1 F F
TQK50 | M7546 1 260 N74500
RLV12 M8061 1 160 N74400
RQDX?2 M8639 1 154 N72150
RQDX3 M7555 1 154 N72150
KDAS50 M7164/

| M7165 1 154 N72150

*. The DLVJl vector can only be set at 300, 340, 400, 440 etc. If
the first available vector is 310 (or 320, 330), the DLVJI!
should be set to 340 and the next device set to 400.



Table 5-2 Floating CSR Addresses

W - - - e e e - e - - e . e . m e - e -

Device | Substitute the numbers below for the nnn in 17760nnn
p2o/v 1 | ! ! | 100 | 100 | 10C | 10C | 100 | 160
pzQ/v 2 | | ! j o+ 110 | * 110 ! 1:C | * 110 | 110 |+ * 110
pza/v 3 1| | | | = 120 | | 120 | | 120 |
| ! | | | | | | |
DPV1. | = 270 1 » 2°0 | * 27C | | * 310 | * 330 | = 310 | * 330 | * 310
| i | | ! | | |
DMVIL | | | 320 | ! 4 | 340 | 36C | 34¢C
! | | | | | | | |
2né MSCPI | 334 | * 354 | Io* 354 | 374 | 374 1 * 415 |
} | | | ! | | | |
202 TKSCT! * 404 | * 444 | " 444 1 " 445 ) | = 504 | * 504 | 504 | * 444
| | | | ! | | | |
DKVil 1 | 440 | 50C | €00 | eLe i €00 | 540 | 540 | | 500
DEviIL T ! 4€0 | 523 | 827 | £z ! €20 | | | | ceze

The following two examples demonstrate use of the table:
Example 1 Example 2

| DHV!1]l only: 177604490 DzQll: 17760100
(derived from the first column) DPV11l: 17760310
DHVIl: 17760500
(derived from the fifth column)



5.3.2 Using the SYSGEN Utility (MicroVMS Operating Systems Only)

Whenever a device is added to a system configuration, the CSR
address and the vector for that device must be correctly set for
the system to "see" the device, and interact properly with it.

For that reason, the CSR addresses and vectors were provided with
each option listed in Chapter 4. There is also a utility
available under the MicroVMS Operating System which provides this
information, once it is given the devices installed in the system.
To invoke the SYSGEN utility, type the following at the MicroVMS
command prompt:

MCR SYSGEN
Then press the RETURN key.
The utility then responds with the p;ompt:

SYSGEN>
At this prompt, type:

CONFIGURE
and press the RETURN key.
The utility then responds with the prompt:

DEVICE>
At this point, it is necessary to enter the appropriate
abbreviations for the devices in the system. Table 5-3 lists the
abbreviations to be used. Always enter the abbreviation for one
device in the system:; then press the RETURN key. The DEVICE>

prompt will then reappear, allowing further entries. Figure 5-1
shows a sample display provided by using the SYSGEN utility.



Table 5-3. Entries for Use with the SYSGEN Utilicty.

DEVICE ENTRY MADE AT THE DEVICE PROMPT
""" evil  eewwa T
DRVI1-J DR11W
LPV11 LPL1
DLVJI DJ11
DZQl1 DZll
DzV1l DZ11
DMV11-M DMV11
DMV11-N DMV11
DEQNA QNA
DHV11 DHV11
TQK50 TUSI
RQDXn UDA
TSVOS TS11
KDAS0 UDA

Once all the devices have been entered, hold down the CRTL key and
press the Z key. This exits the DEVICE prompt, and displays the
appropriate CSR addresses and vectors, the name the operating
system has assigned to the device, and the operating system
support status (yes if the operating system was designed to
support the device, no otherwise). To exit the SYSGEN utilicy,
type EXIT at the SYSGEN prompt and press the RETURN key.



$ MCR SYSGEN

SYSGEN
DEVICE™
NEVICE™
NEVICE:™
nEVICE:
MEVICES
JEVICE:

levice:?
levice!
levice:
levice!
vice:
2vice:

levice:

NOTE: 1f more than one of a particular
device is present in the System, a comma
the number of 1like devices ©present
should follow the device abbreviation
(e.g., DHV11,2 indicates the presence of
two DHVI1 modules). An asterisk denotes
a floating (configuration dependent)
address and/or vector.

CONFIGURE

DHV11,2

| (L LU

QNA
ULiA» 2
TUuB1

Exit
ula Name: FUA CSR: 772150 Vector:
Tug! Name: FTaA CSR: 774%50C Vector:
QNA Name: XQA CSR: 774440 Vector:
IMVIL Name: X[e CSR: 746C320% Vector:
Uubia Name: FUE CSR: 760354x% Vector?
HV1L Name: TXA CSR: 760500x Vector:
KU1l Name! TXF CSR: 760S20x Vector:

Figure 5-1.
SYSGEN utility.

154
260
120
200%
310%
J20%
330X

SurroTt?
Surrort!
SurroTt
Surrort!
Sursrort i
Surrort:
Surrort?

A sample output using the CONFIGURE command under the



S.4 BA23-A EXPANSION SPACE AND AVAILABLE POWER
5.4.1 Expansion Space

There are eight backplane slots available for Q-22 bus compatible
modules. There are two type A (1X4) and four type B (2X3) cutouts
available on the back panel for mounting 1/0 panel inserts. Also,
the bottom two type B cutouts can be converted to provide 3
additional type A cutouts. Table 5-4 (in Section 5.4.2) lists the
type of inserts used for each module. The configuration worksheet
(Figure 5-2 in section S.4.2) is used to keep track of the number
of inserts that have been used.

5.4.2 Power Requirements

Table 5-4 lists the current drawn at +5v and +12v, the bus loads
used, and the power used by the Q22-bus options. The configuration
worksheet (Figure 5-2) is used to keep track of current and power
used in the system. The total current and power of system modules
and mass-storage devices must not exceed the following limits:

Current: at +5vdc = 36 amps
+12vde = 7 amps
Power: 230 watts
NOTE

Maximum +5vdc and +12vdc current cannot be
drawn at the same time, or the 230 watt limit
will be exceeded.
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Table 5-4. Power Requirements, Bus Loads, and I/0 Inserts used
for MicrovAX 11 supported options.

--------- R A i b h L Py S

| Current | Power | Bus Loads | 170 Inserts
Option Module +--(ampg)---+---ce---o tomececenena A

[+5v  +12v | (watts) | AC  DC | A=lx4,B=2x3

--------- Attt B b i TRy Sy (P

KA630-AA | M7606 6.2 0.14 | 32.7 2.7 1.0 B

MS630-AA | M7607 1.0 0.0 5.0 - -

MS630-BA | M7608 1.3 0.0 6.5 - -

MS630-BB | M7608 1.8 0.0 9.0 - -

MRVI1-AA | M7942 2.8 0.0 14.0 1.8 1.0

DPV11 M8020 1.2 0.3 9.6 1.0 1.0 A

DRVI] M7941 0.9 0.0 4.5 2.8 1.0 A (2)

DRV11-J MB8049 1.8 0.0 9.0 2.0 1.0 A (2)

LPV1] MBO027 . 0.8 0.0 4.0 1.4 1.0 A

DLVJI MB8043 1.0 0.25 8.0 1.0 1.0 B

D2zVil M7957 1.2 0.39 10.7 g4 3.9 1.0 B

DzQl1l M3106 1.0 0.36 9.32 . | 1.5 1.0 B

DMV]1-M M8053 3.4 0.4 21.8 2.0 1.0 A

DMV]11-N MBO64 3.4 0.4 21.8 2.0 1.0 A

DHVI1 M3104 4.5 0.55 | 29.1 2.9 0.5 B (2)

DEQNA M7504 3.5 0.5 23.5 2.8 0.5 A

TQKS50 M7546 2.9 0.0 14.5 2.0 1.0

RQDX3 M7555 2.48 0.06 | 13.2 1.0 1.0

RQDXE M7513 0.8 0.0 4.0 1.0 0.0

KDA50-Q M7164/ j13.5 0.03 | 67.9 3.0 0.5 B (2)

M7165

RX50 0.85 1.8 25.9 - -

RD51 1.0 1.6 24.2 - -

RDS2 1.0 2.5 35.0 - -

RD53 0.9 2.5 34.5 - -

TK50 1.35 2.4 33.55 - -

NOTE: Bus loads must not exceed 38 AC
or 20 DC loads. Although these limits
will not be exceeded wusing standard
Q22-bus options, bus 1loads for each
option are included in Table 5-4 in case
a4 non-standard module is installed. In
such a case, the total bus loads of
installed modules should be checked to
be sure the total does not exceed these
limits.,
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Figure 5-2 MicroVAX II BA23-A Configuration Worksheet

------------ ADD THESE COLUMNS-----<==----
\" \" v \% \"

- BACKPLANE ' MODULE | CURRENT (amps) | POWER i I/0 PANEL INSERTS
SLOT | T +5v ! +12v | (watts) B (2X3) . A (1X4)
1 AB | | ! | | .

CcD o meccce cemccen ceameaa= e eeceee ccecmmaa=  emememeee
2 AB | i l i | I
CD  meeccee cccccee ceeece== f evmeececaa- D ececeea e ececee= !
3 AB | ' | l |
CD | @ ecece ccccese eeeecec== o meeeccee eccecemees ccceccee=-= '
4 AB ‘ b i | i
CDh | o emecce ccemecen cecamam== e ccae= e eccece= e eeea= :
5 AB : ! ! i i i
CD | mcccccee e ccee D e eee e e eccccce cecccaa==  ecccee=n |
6 AB i ! } !
CD D e eaea N U e eeecee coccecames cecsem==- :
7 AB | ‘ | ! |
CD e immeea | e D e D e mmeee mecceceee mmeme—=--
8 AB | | ! l
CDh | mmmeeam e meee i mcccaa o e eeeece cocemama= —mecme===-=- '
---------- | | |
MASS i | \" i \/ i \)
STORAGE | ! l }
1 e e tecece cccamam= e ecace- i '
2 [ !-______? ________ l ___________ i i
.......... + ! | ‘ i ;
\Y/ \Y/ \Y v \
TOTAL THESE
COLUMNS: - --- --- --- ---
MUST NOT
EXCEED: 36.0 7.0 230 4 2 *

* If more than 2 type A filter connectors are required, an adapter
template (pn 74-27740-01) may be used. This will allow three
additional type A filter connectors, but will reduce the available
type B cutouts to 2.
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55 BA123-A EXPANSION SPACE AND POWER AVAILABILITY
5.5.1 Expansion Space

There are twelve backplane slots available for Q-22 bus compatible
modules. The configuration examples in this chapter show the slots
accupied by modules and the number of open slots remaining.

1/0 Panel Insert Space:

There are four type A (1X4) and six type B (2X3) cutouts available
on the back panel for mounting 1/0 panel inserts. The bottom two
type B cutouts can be converted to prpvide three additional type A
cutouts. Table 5-4 in Section 5.4.2 lists the type of inserts used
for each module. The configuration Worksheet (Figure 5-3) is used
to keep track of the number of inserts that have been used.

5.5.2 Power Requirements

The configuration worksheet (Figure 5-3) is used to keep track of
current at +5v and +12v, power used, and bus loads used by each
option. The total current drawn and power used by system modules
and mass~-storage devices in the enclosure must not exceed the
following limits, for each regulator:

Current: at +5vdc = 36 amps
+12vdc 7 amps

Power: 230 watts maximum from each regulator

Table 5-4 in Section 5.4.2 lists the current drawn, power used,
and bus loads used by each supported Q22-bus option.



Figure 5-2

SLOT MODULE

ADD THESE COLUMNS

MicroVAX I1 BA123-A Configuration Worksheet

'

{

' t '

REGULATOR A

REGULATOR B

CURRENT
+5 vDC

(AMPS)
| +12 vDC

POWER
(WATTS)

1 AB
co

2 ag
cD

3 AB
co

4 AaB
[
S 4B
co
6 AB
co

7 AB
co

8 AB
co

9 aB
co

10 aB
0
14 AB
co
12 AB
o]

13 aB | SIGNAL
CO | D!ST

52

MASS STORAGE
SHELF | DEVICE

g*
4

3
2

TOTAL THESE
COLUMNS

MUST NOT
EXCEED

38A

7A

230V

CURRENT
+5 vOC

(AMPS)
| +12 vDC

POWER
IWATTS)

364 TA 230w

1 O 'NSERTS
2x 3ot x a4,
8 A

*RECOMMENDED FOUR DRIVES MAXIMUM =TWO IN SHELVES 1 AND 2. TWO IN3 4 0OR S
**iF MORE THAN FOUR 1 x 4 1/O PANELS ARE REQUIRED AN ADAPTER TEMPLATE MAY BE USED
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5.6 H9642 EXPANSION SPACE AND AVAILABLE POWER
5.6.1 Expansion Space

There are two eight-slot backplanes available for Q22-bus
compatible modules. There are six type A (1x4) and eleven type B
(2x3) cutouts available on the back panel for mounting I/0 panel
inserts. Table 5-4 lists the type of inserts used for each
module. The configuration worksheet in Section 5.6.2 1is used to
keep track of the number of inserts that have been used.

5.6.2 Power Requirements

Table 5-4 in Section 5.4.2 lists the current drawn "at +5v and
+12v, the bus loads used, and the power used by the Q22-bus
options. The configuration worksheet shown in Figure 5-4 is used
to keep track of current and power used by each BA23 frame.

NOTE: Maximum +5vdc¢ and +12vdc current
can not be drawn at the same time, or
the 230 watt limit for each supply will
be exceeded.

5-15



-------------- ADD THESE COLUMNS-=---===nooaoo-

v v \Y Y v Y v
| BACKPLANE | MODULE | CURRENT (amps) i POWER | BUS LOADS | 1/0 INSERTS |
| SLOT | | +5v | +12v | (watts) | AC | DC | B | A |
1 AB IKAE30-AAl 6.2 | 0.14 I 32.7 I 2.7 1 1.0 | 1 | 0 |
CcD | | | ! | | | | |
U2 AB | | | | ] | | | |
CcD | | ! l | | | | I
P 3 AB | | | | | | | | |
CcD | | | I ] | | ! |
P 4 AB | | | | | | | | |
CD | ! | | ] | | I |
ES AB | | | | | | | | ]
CD | | | | | | | | !
R 6 AB | ! | | | | | | |
CD | | | | | | | | |
7 AB | | | | | i | | |
CcD | | | I ) | | | | |
8 AB | | | | v | | | I |
CcD | | | | ) i | | | |
MASS STORAGE | XXXXXXXX | XXXXXXX | XXXXXXXX | XXXXXXXXX | XXXXX| | I 1
1 | | | | | XXXXX| | | |
2 | | | | | XXXXX] | | |
- I v__| V| v l_v_ 1 | | !
(N | | [ ! |
COLUMN TOTALS: | i | | | : ] |
| |
MUST NOT EXCEED: 36.0 7.0 230.0 17.0 Y \Y Y
1 AB {MS405-YBl 0.0 | 0.0 | 0.0 I 0o | 0O | 0 | 0 |
CcD | | | f | ! | | !
L2 AB | | | i l I | I |
(@s] | ! | | | ! | ! [
c 3 AB | | | | | | | I i
CcD | | | | ! ! ! ! |
w4 AB | | | | | I I ! f
(@] | | | | I | | | |
E 5 AB | | | | | | | | |
cD | | ! I | ! I ! !
R 6 AB i I | | I | | i
CcD | | | | | I | l |
7 AB | | ] | | | | | |
cD | | ! | | ] | ! |
8 AB | | | I | | | ! |
CcD | | | ! | | | | |
MASS STORAGE | XXKXXXXX | XXXXXXX | XXXXXXXX : XXXXXXXXX | XXXXX | XXXXX | XXXXXX | XKXXXXX |
1 | ! | { IXXXXX I XXXXX | XXXXXX | XXXXXX |
2 ] | | i [ XXXXX | XXXXX | XXXXXX | XXXXXX |
i v v | v f_v_l_v_ | __v_i__v_
I | | | | I T s
COLUMN TOTALS: | | | ! ] ] I |
MUST NCT EXCEED: 36.0 7.0 230.0 17.0 20.0 11 (9) € (9)

Figure 5-4 H9642 Configuration Worksheet.
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CHAPTER 6--THE MICROVAX MAINTENANCE SYSTEM
6.1 OVERVIEW

The MicroVAX Maintenance System (MMS) is a menu-driven maintenance
and diagnostics operating system which employs the MicroVAX
Diagnostic Monitor. MMS is bootable via an RX50 diskette drive or
a TK50 tape drive. MicroVAX Maintenance System is available in
‘two versions, The customer version (which is shipped with each
system) and the service version (which can be purchased
separately). While the two versions share the same Main Menu,
only the service wversion contains full troubleshooting and
maintenance capabilities.

6.2 LOADING MMS

If the halts are enabled on the MicroVAX system, the prompt >>>
will appear when the system is powered on. To boot the MMS under
these conditions, enter one of the following commands:

>>>b DUxn, (to boot a specific disk drive containing MMS)
>>>b MUxn, (to boot a specific tape drive containing MMS)
>>>b (to boot the first device found with bootable media)

NOTE: DU, x and n as in DUxn represent
the controller type, controller number,
and device number respectively (i.e.,
DUA]l might be the first RX50 drive in
the system, where DU indicates that an
MSCP controller is used to control the
drive, A indicates that the drive is
controlled by the first such controller,
and 1 indicates that the controller sees
that drive as drive 1).

If halts are disabled when you power on the system, MMS will boot
automatically, provided MMS has been loaded into one of the
drives, and that drive is the first bootable device in the
automatic boot sequence (see Section 3.2.2).



Once the MicroVAX Maintenance System has been booted, a disclaimer
screen will appear. In addition to the standard copyright and
license information found on this screen, it will also provide the
release number of MMS. This is important, as the newer releases
of MMS include tests for additional options. The individual
option descriptions in Chapter 4 of this guide list the oldest
release for which MMS provides diagnostic support. A sample MMS
disclaimer screen is shown in Figure 6-1.

MicroVAX Maintenance System — MDM Version V1.06
CONFIDENTIAL DIAGNOSTIC SOFTWARE
PROPERTY OF
DIGITAL EQUIPMENT CORPORATION
Use Authorized Only Pursuant to a Vald Right-to-use Licence

Copyright (c) 1985
Digital Equipment Corporation

The current date and time is: 26-JUL-198511.34:47.00

Press the RETURN key t
or enter ine new daie an

[DD-MMM-YYYY HH:MM]:

conti
time.

o)
v}

FIGURE 6-1. The Disclaimer screen for MMS.



The system will then prompt you for additional media (if you are
using diskettes) until all the necessary diagnostics have been
loaded (see Figure 6-2). MicroVAX Maintenance System will then
display its Main menu.

[DD-MMM-YYYY HH:MM]:
The current date and time is; 26-JUL-1985 11:37:50.22

i

The system is preparing for testing.

This may take several minutes.
Piease wait . .

Please remove the diskette.

Insert the next diskette in the same drive
and press the RETURN key.

It you can not insert the next diskette.
type 1 and press the RETURN key

>

Ma .o

Figure 6-2 Prompt to enter additional diskettes.



6.3 MAIN MENU SELECTIONS

The Main Menu allows the selection of system verification testing
or system configuration display, and also allows access (service
versions only) to more comprehensive service tests and maintenance

utilities. The Main Menu for the MicroVAX Maintenance system is
shown in Figure 6-3.

Press the RETURN key to continue. >
MAIN MENU

1 - Test the system

2 - Display System Configuration and Devices

3 - Display the Utilities Menu

4 - Display the Service Menu

5 - Exit MicroVAX Maintenance System

Type the number; then press the RETURN key >

FIGURE 6-3. The MMS Main Menu.



6.3.1 Test the System (available on both versions)

Selection 1 on the Main Menu, Test the system provides a quick,
general test of the system. This testing is designed to be run by
any user (or service person) at any time, without jeopardizing
data, and does not require any loopback connectors. This 1is the
only level of testing which is suggested for use by non-technical
personnel. If this testing fails to find and display a Field
Replaceable Unit (FRU) an authorized service person should be
"contacted (if a problem is still suspected).

6.3.2 Display System Configuration and Devices
(available on both versions)

Selection 2 from the Main Menu, Display System Configuration and
Devices, provides information on all options which are recognized
by the CPU as being in the system. This allows a user or a
service person to quickly check the system. If a device which is
physically present in the system is not listed under the System
Configuration and Devices display, then the device is either
configured to the wrong address, is broken, or is improperly
connected.

This selection also allows the user to quickly check the revision
level of the firmware, to help isolate problems caused by options
with incompatible versions of firmware. If an option installed in
the system contains read only memory (ROM) the System
Configuration and Devices display will list the ROM revision
levels on the line directly beneath the option,

A sample System Configuration and Devices display is shown in
Figure 6-4.

NOTE

The last letter in each option
listed differentiates between multiple
devices of the same type (A=1, B=2,
etc.).



NOTE

The string of characters listed
underneath the DEQNA module is the
Ethernet station address for the system.

SYSTEM CONFIGURATION AND DEVICES
SYSTEM CONFIGURATION

CPUA ... MicroVAX CPU
KA630-AA 1MBy FFU MC=00 HU=00
MEMA ¢+« MicroVAX memory swstem
9 medabuytes., 18432 Pades.
KAS630 +«+¢ CPU moduley IMB on-board memors.
MS630-BB ++¢ Quad height memory moduler 4ME.
MS430-BE ... Quad heidht memory moduler» 4MB.
RODXA ... Winchester/diskette controller.
Revisions =10 and 6
RIS2 ... Nonremovable
RXS0 ... Removable
RX50 ... Removeble
TKS0A ... Cartriddge Tare Controller
DEQNAA «++« Etherriet controller.
AA-00-03-01-3F-10
DZGiiA ... Asuynchronous line controller,
PHV11A ... 8 lirne assnchronous multirlexer
ROM Rev - FROC1¢! 2, PRDOC2! 2

Fress the RETURN kes to return to the previous menu. >

FIGURE 6-4. A sample System Configuration and Devices display.



6.3.3 Display the Utilities Menu (service version only)

This selection is reserved for future use.

6.3.4 Display the Service Menu (service version only)

The Display the Service Menu command is functional only for the
Service Version of the MicroVAX Maintenance System, and should be
‘used by qualified service personnel only. The levels of testing
accessible through the service menu may destroy data, and should
be attempted only when non-destructive testing (selections 1 and 2
of the Main Menu) has failed to indicate a faulty FRU. The
Service Menu is shown in Figure 6-5.

SERVICE MENU

CAUTION!: This menu is intended for use by aualified service
personnel only., Misuse of the commands could destrow datsa.

1 - Set test and messade rarameters
2 - Exercise ssstem continuously

3 - Disrlasw the device menu

4 - Enter system commands

Ture the riumbersy ther rrecss the RETURN kew:
or ture 0 and rress the RETURN kew to return to the Main Menu. >1

FIGURE 6-5. The MMS Service Menu.



6.3.4.,]1 Set Test and Message Parameters

This selection allows the selection of several parameters which
control operation and message output of MMS. A sample screen
displaying parameters which can be changed is shown in Figure 6-6.
To change a parameter, just select the option containing that
parameter.

SERVICE MENU
TEST AND MESSAGE FARAMETERS

Parameter _ Settind

Disrlay test Prodress mess3des ss+es00 ENABLED

[
!

L8]
|

Disrlay detailed error messades «ee0e¢ DISABLED

I ~ Stor testindg OfN ©TrTOT seeseercovceons DISABLED

F
'

Rind bell ON erTrOr seeestestsecsscces DISABLED

Tuyre the number of the parameter and rress the RETURN kes to
reverse the settindg or ture 0 and press the RETURN kew to
return to the previous menu >

FIGURE 6-6 Screen for setting test type and message parameters.



6.3.4.2 Exercise System Continuously

This selection automatically performs one pass of each functional
test (for enabled devices), and then runs the exerciser tests for
all enabled devices until CTRL C 1is typed. Loopback connectors
are required on all communications devices (see Appendix D for a
list of appropriate connectors). Once this selection is chosen,
MMS will prompt the user to install appropriate loopbacks, and
display a warning about the destruction of data.

CAUTION

Destructive tests are performed on all
disks and tapes in thé system. All
removable media should be replaced with
blank media before testing. Fixed disks
should be backed-up, write-protected, or
taken off-line if they contain customer
data or operating system programs.

6.3.4.3 Display the Device Menu

This selection displays a list of devices in the system with
device-specific tests or device-specific utilities. A sample
screen is shown in Figure 6-7. Choosing a selection from this
meénu causes MMS to display another menu which allows the user to
enable or disable testing for the device, perform functional or
exerciser tests on the device, or display the
main:enance/trOubleshooting utilities available for the device.
This menu is shown in Figure 6-8.



SERVICE MENU
DEVICES

This menu lets wou enable or disable testing for devices and
perform functional and exerciser tests on a3 selected device.

- CPUA - MicroVAX CPU

- MEMA - MicroVAX memory svysten

- RADXA - Winchester/diskette controller.
TKSOA - Cartridge Tare Controller

- DEQNAA - Ethernet controller.

- DZQ11A - Asynchronous line controller,

- DHV11A - 8 line asynchronous multirlexer

NO NN -
[}

i
Ture the nuaberi then press the RETURN kews
or ture O and press the RETURN kew to return to the previous menu.

FIGURE 6-7 A sample screen showing the Device Menu.

SERVICE MENU
DEVICES
RGUXA - Winchester/diskette controller.

Testing is ENABLED

-
]

Eriable/disable testing for device

2 - Perform all furictional tests

3 - Perform the exerciser test

4 - Display the device utilities menu

Ture the numberi then press the RETURN kewyrs
or ture 0 and press the RETURN kew to return to the previous menu.,

FIGURE 6-8 The menu for device-specific functions.

6-10

>

\



6.3.4.3.1 Enable/disable testing for device

Enables or disables testing for the device chosen. If the device
was previously enabled, selecting this option disables it. TIf the
device was previously disabled, selecting this option enables it.
This selection is used in conjunction with the Exercise System
Continuously selection on the Service Menu to control which
devices are tested.

6.3.4.3.2 Perform all functional tests

Performs all functional tests on the device chosen.

6.3.4.3.3 Perform the exerciser test -

Performs the service mode exerciser test on the device chosen.
6.3.4.3.4 Displays the device utilities menu

Displays the maintenance/troubleshooting utilities available for
the device chosen. As an example, Figure 6-9 shows that utilicy
number 1 available for the RQDX controller is a formatter for

RD51, RD52, and RD53 disk drives. Table 6-1 lists the specific
utilities available for supported devices.

SERVICE MENU

DEVICES

RADXA - Winchester/diskette controller.
UTILITY PROGRAMS AND TESTS

Utility selections are!

1 - Formatter for RDS3, RDS2 and RDS! wirichester.
2 - Utility MSCP Exerciser

) Ts?e the numberi then press the RETURN kew:r

FIGURE 6-9 The device-specific utilities for the RQDX2.



1f a service person wants to format a drive, selection 1 should be
chosen from this menu. The screen in Figure 6-10 will then be
displayed. The service person should then answer the questions
asked. In the sample shown, user responses have been underlined.

RUNNING A UTILITY SERVICE TEST

Yo halt the test at snw tiwme arnd return to the rrevious merius
tyre "C by holding dowrn the CTRL kews ard sressing the C tes.

RODXA started.
WARNINGy this utilitw will destroy anwy user data on the selected drive.

Do wou want to contiriue CYES=14(NO=0)] 7 1
What uriit do wou want to format (0-3) 7 1
Ic this the correct unit number [(Yes=1)i1No=0] (= 1

Flease ernter the date ([MM-DD-YYYY] (= 06-13-198%

Do wou want to use existing bad block information 7
If first FORMAT omn RQUXI ther Arnswer (No=0) [(Yee=1)i1No=01 = 1

Contiriue if bad block information is detected [Yes=1,»(No=0)] = 1

Please twre in @ six digit serial number = 1234546

FIGURE 6-10 The screen displayed when disk formatting is
requested



Once all necessary information is given, MicroVAX Maintenance
System formats the disk and displays the information shown in
Figure 6-11 underneath the information shown in Figure 6-10.
Approximate times for formatting the drives (when controlled by an
RQDX2 controller are:

RD52 11-17 minutes
RD53 24-35 minutes
NOTE: Times are approximate and are

given for the Autoformat Mode. Times
are dependent on the number of bad
blocks encountered by the formatting
progranm ?

Formatting has bedgur ...
The controller rerorted a3 successful terminatiorn of the FORMAT command.

Figure 6-1.. The message displayed as a disk is formatted.

(e}
|
[
w



Table 6-1. MMS Device Utilities

- o . = = e m e = m . = e e e e . - W . Em = Em e e R G h - R . S e e - . h W T T WS W TR R G w— e - -

MEMA (Memory) 1. Print detailed memory map
2. Extended free-standing memory test

DEQNA 1. Loopback utility
2. Remote loopback utility
3. Loopback server

DHVII 1. Staged loopback test
2. loopback characters from terminal
3. transmit repeated pattern test to
terminal

DLVJ! 1. Staged loopback test
2. Terminal echo test
3. Transmit pattern test

DzZQll/DzvVvll 1. Staged loooback test
2. Terminal echo test
3. Transmit pattern test

KDASO 1. Comprehensive disk subsystem exerciser
2. DUP basic subsystem functional test
3. SDI disk drive formatter

RQDX controller 1. Formatter for RD5n disk drives

2. Utility RQDX exerciser
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6.3.4.4 Enter System Commands

This selection lets you control the MicroVAX Diagnostic Monitor
(MDM) via the Command Line Interface (CL1). While all the tests
run from the service menus can be run using CLI, there are no
menus. Tests are run by entering appropriate commands, rather
than selecting menu entries. The only display seen will be the
MDM command prompt:

MDM>>

For helpo in selecting the tests and parameters and entering the
appropriate commands, type HELP at the prompt. You will then
receive a screen display which lists the commands that can be
entered along with a short description of each. The screen
display is shown in Figure 6-12.

NOTE

All communications devices must have
loopback connectors installed when
testing 1is performed in the Service
mode, as available from the Command Line
Interface. (see Figure 6-12). Also, all
removable media should be replaced with
blank media, and all fixed-disks with
customer data should be taken off-line,
write protected, or backed up.



MUM. > HELF

Current Commands Arel

MOM

FIGURE 6-12. A

CONFIGURE
SELECT Diad_Name
DISAKLE Diad_Name
ENABLE Diad_Name
SET DETAILED ON
DETAILED OFF
MODE VERIFY
SERVICE
PROGRESS OFF
PROGRESS BRIEF
PROGRESS FULL
SECTION FUNCTIONAL
UTILITY
. EXERCISER
TEST ALL
FPASSES xx
START
START ALL
SHOW CONFIGURATION
SHOW DEFAULT
SHOW DEVICE UTILITIES
SHOW ERRORS

display.

partial list of

Confidure ssstem

Select diagnostic (all units) to run
Prevent a3 diadgnostic from running
Allow a3 diadgnostic to run

Disrlay detailed messades

DO NOT disrlay detailed messases

Set verify mode tests

Set service mode tests

Disrlas no prodress messasges
Controller rrogsress messases
Controller and test rrodress messades
Set functional test section

Set utility test section

Set exerciser test section

Run 311 enabled tests

Run only test number xx

Run tests for xx passes

Start selected tests running

Start a3ll enabled tests running

Show sustem configuration information
Show default settings

Show utility titles

Show rerorted errors

selections from the MDM HELP
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Using the command line interface (CLI) allows the execution of
in-depth testing without the structure of menus. This provides
less help to the beginning service person, but allows experienced
service personnel the flexibility to perform tests more quickly.

Two "modes" of testing are available from the CLI - verify and
service. In verify mode, all tests run are non-destructive, and
require no loopback connectors or special setup. They

provide a quick check of device functionality, and are the same as
tests run from selection ! of the Main Menu. In service mode (the
default mode found each time the CLI is entered), the tests run
are more rigorous, and as mentioned previously, loopback
connectors are required, and customer data may be destroyed.

These tests are the same as those run from selection 2 of the
service menu, as well as from the various device menus.

Each mode is divided into three sections - functional, exerciser,
and utility. In the functional section, each device test runs
independently. Functional tests give better isolation of faults
than exerciser tests. In the exerciser section, however, all
device tests run concurrently, testing device interaction not
checked in the functional section. In the utility section, device
specific programs such as disk formatters and special fault
isolation tests are provided. To switch modes, or sections within
a mode, the SET MODE and SET SECTION commands are used. The SHOW
DEFAULT command can be used to display the current default mode
and section.

The SHOW DIAGNOSTICS UTILITIES command displays the available
diagnostics for the selected device. The device currently
selected is also displayed by the SHOW DEFAULT command. The
SELECT command is used to change the device for which available
utilities will be displayed.

To control the frequency and detail of messages displayed while
running tests, the SET PROGRESS and SET DETAILED_MESSAGES commands
are used. Detailed messages and full progress messages are
recommended for most troubleshooting. Again, current default
conditions are displayed by the SHOW DEFAULT command.

To exit the Command Line Interface, the RESTART command is used.
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6.4 BACKING UP MICROVAX MAINTENANCE SYSTEM DIAGNOSTICS

Before using the MicroVAX Maintenance System diagnostic diskettes,
a backup copy should be made using the appropriate procedure under
the operating system installed.

6.4.1 Copying Diagnostics Using MicroVMS
To make a copy of the MMS diagnostic diskettes, it 1is first
necessary to show- the list of device drives to determine which
device names have been given to the two diskette drives within the
RX50. At the prompt type:

SHOW DEVICE DU

The system will respond with a dispiay similar to that shown in
Figure 6-13.

Figure 6-13 A display of the DU-type drives in the system.

DU-type drives include all RD5n drives and each drive of an RX50.
Typically, the highest numbered drives (e.g., drives DUA2 and
DUA3) are assigned to the RX50.



To make a backup using the system of Figure 6-13, place the first
MMS diskette in drive DUA2, the first diskette drive, and place a
blank diskette in drive DUA3, the second diskette drive. Then

type:
MOUNT/FOREIGN/OVER=1ID DUA2
The system should respond with:
' ZMOUNT-I-MOUNTED, ELAN mounted on _DUA2:
Then type:
MOUNT/FOREIGN DUA3
The system should respond with:
ZMOUNT-I-MOUNTED, mounted on _DUA3:
Then type:
BACKUP/PHYSICAL/VERIFY/INIT DUA2: DUA3:
The system should respond with:
ZBACKUP-I-STARTVERIFY, starting verification pass

When the § Prompt returns, a copy of the diskette in DUA2 has been
made on the diskette in DUA3. When completed type:

DISMOUNT DUA2
DISMOUNT DUA3

This process should be repeated for each MMS diskette.
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6.4.2 Copying Diagnostics Using Ultrix-32M
To copy MMS diskettes using Ultrix-32M, use the following command:
dd {f=/dev/rala of=/dev/rala

Where dev/rala and dev/ra2a are the logical names of the input
diskette and output diskette, respectively. This assumes the
system has one RDS5n disk drive labeled dev/ra0a. If the system
has two RD5n drives, then the two diskette drives are labeled
dev/ra2a and dev/ra3a.

NOTE: This procedure will generate one
error as the system tries to read past
the end of the input diék, but all the
data will be successfully copied 1if the
system reaches this point.

6.5 DETERMINING WHAT DEVICE DIAGNOSTICS ARE ON AN MMS DISKETTE
(MicroVMS Only)

To determine what individual device diagnostics are on an MMS
diskette, first determine the device name of the first diskette
drive using the SHOW DEVICE DU command (see Section 6.4.1). Then

place the MMS diskette in that drive and type the following
commands:

MOUNT/OVER=ID DUA2
DIR DUA2:([*...]

th a list of files on the diskette. A
-1

Figure 6-14 A list of files on an MMS diskette



For each device diagnostic, there is a file named:
GGSKMxxx.EXE:nn

Where the letters in positions xxx represent the device. Table
6-2 gives the abbreviations used for each supported device.

Table 6-2 Directory Abbreviations for Each Supported Device

—_---—————_—-——————-——--——-—_—__..—————-----.._-_-_-___—-_——————--_

ABBREVIATION DEVICE

DHA DHVI11

DLA DLVJ1

DMA DMVI11

DPA DPV11 :
DRA DRVI1~J

DZA DZQll or D2zVl1l
IEA IEQll-A

KAA KA630

KDA KDA50-Q

KMA KMV1l1-A

LPA LPVI1l

MSA MS630

RRA RRD50

RXA RX50, RD5n, RQDXn
TKA TQKS50

TSA TSVOS

XQaA DEQNA

—-—--———--—-—---—_—---—_—_—_-—————---_——-———_-—_--—-__--_-_-_-——.—

When done, type:
DISMOUNT DUA2

and remove the diskette.



CHAPTER 7--TROUBLESHOOTING
7.1 Introduction
This chapter performs two basic functions. It provides:

1. An overview of diagnostic and maintenance tools
available for use with the MicroVAX 11 (except the
MicroVAX Maintenance System, discussed in Chapter 6).

2. A roadmap for the diagnosis and repair of failures.
7.2 KA630 Boo: and Diagnostic ROM

MicroVAX 11 boot and diagnostic ROM provides a console emulation
program as well as diagnostic tests for the KA630 and MS630
modules. Commands used with the console emulation program are
listed in Appendix A. The console emulation program may also
generate hexadecimal error messages during either testing or
normal  use. A list of these error messages, and their
explanations, is found in Appendix B.

Tests can be executed in either of two ways:
~~Autcmatically (on power-up or by pressing restart)

--Manually (by typing explicit commands at the console terminal)

7.2.1 Power-up Tests

Upon power-up or restart, the ROM diagnostics, in conjunction with
the boot programs, test the KA630 module's ability to load and run
an operating svstem, the MicroVAYX Maintenance System, or other
diagnostic software.

A test of the console port can also be selected by setting the
power mode switch on the CPU rear 1/0 distribution insert to the T
position before powering up the system. This causes the console
port transmit and receive lines to be connected and a continuous
loopback test to be executed.



While the test is executing, the 7-segment LED display on the
insert should alternate bewteen 9 and F. Any other behavior by
the LED constitutes a failure of the test and indicates that the

rear 1/0 distribution insert, the interconnecting cables, or the
CPU module have failed.

The test can be repeated with a KA630CNF (H3263-00) to isolate
between the cables and the insert. If the test then fails (judged
by the LED values on the CPU module itself, see Figure 7-1) the
CPU is bad. If the test then passes, the insert or cabling is
bad. See Appendix F for a description of the switch settings in
the KA630CNF.

Table 7-1 provides a description of each test executed by the ROM
diagnostics, and the test number displayed on the MicroVAX 11 CPU
I1/0 distriburtion insert while each test is being run. The test
number is also displaved in binary form by a series of red LEDs on
the KA630-A module (Figure 7-1). For values of 7 or less, on the
console terminal will also display the test number.

1f a failure occurs, the start-up sequence will stop with the
number of the failing test remaining in the display. Table 7-1
lists the oprobable field replaceable units (FRUs) for each
nonzero value of the display.

For tests 7-3, the number of the failing subtest may also be
displayed on the console. This information can be used to further
isolate failures. Figure 7-2 shows the format for these error
messages and Table 7-2 lists the subtests for each test.

NOTE: Test number 7 builds a list of
map of good and bad memory pages. It
will only fail if less than 64 kbytes of
good memory is found. A utility for
reading this map has been provided in
the service version of MMS, and will
find the location of bad memory pages
(see Section 6.3.4.3.4).



Table 7-1. LED Status and Error Messages.

tmmmm e e e
| LED | ERROR MESSAGE/PROBABLE FRU FAILURES
- e it it T R
F WAITING FOR DCOK
l. KA630-A module (does not recognize LC OK assertion)
2. Power supply (negating DC OK on bus)
3. A Q22-bus device (negating DC OK on bus)
4. Backplane (DC OK shorted to another signal)
5. Power supply cable (defective or not properly
connected)
1
E WAITING FOR POK
1. KA630-A module (does not recognize P OK assertion)
2. Power supply (negating P OK on bus)
3. A Q22-bus device (negating P OK on bus)
4. Backplane (P OK shorted to another signal)
D RUNNING CHECKSUM TEST ON CPU ROM
1. KA630-A module
C SEARCHING FOR RAM MEMORY REQUIRED FOR CPU ROM PROGRAMS
1. KA630-A module
2. MS630 module(s)
3. KA630-A/MS630 interconnect cable (shert- or open
circuited)
B READ KA630-A IPCR REGISTER (accesses Q22-bus)

1. KA630-A module
2. A Q22-bus device (preventing the CPU from acquiring
the bus)

3. Backplane (preventing the CPU from acquiring the
bus)



TESTING VCBOl VIDEO CONSOLE DISPLAY (if present)

1. Keyboard for VCBOl (defective or not connected)

2, Video display for VCBOl (defective or not
connected)

3. VCBOl graphics module

4. XA630-A module (can't read or write Q22 bus; may
be shorting Q22-bus)

S. A Q22-bus device (preventing the CPU from acquiring
the bus)

6. Backplane (preventing the CPU from acquiring the
bus )

7. VCBOl distribution insert

IDENTIFYING CONSOLE TERMINAL

1. KA630-A module (if console does not respond
within 6 seconds, CPU will proceed to 7)

LANGUAGE INQUIRY OR CPU HALTED

NOTE: When the LED is stopped at 8,
the system is either: A) preparing to
ask the user to supply the selected
language to be used, B) informing the
user that the CPU is halted or C)
actually indicating a failure. If the
system is not indicating a halt, but
waiting for a language to be entered,
it will time out and continue testing
within 2 to 6 minutes.

NOTE: Before the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>