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CHAPTER 1-~ENCLOSURE
1.1 INTRODUCTION

The 8423 micro systems enclosure (Ffigure I-1) supports the
MicroVAX computer systems and a wide variety of hardware options.
The air-cooled enclosure operates in an open office environment
and includes the following major components:

BAZ3~A frame.

Front control panel.

Mags storage area.

Backplane,

Power supply and fans.

Rear 1/0 {input/outputldistribution panel.

[ T < T« B e R
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apter 2 discusses the coutents of a base MicroVAX I systes.

Figure I-1 Floorstanding BAZ3 Enclosure




1.2 BA23~A FRAME

The BA23-A frame houses the power gupply and the backplane
assembly. It also provides space for two 5 1/4 inch (13.3 cm) mass
storage devices (figure 1~2).

Flgure 1-2 BA23-A Frame

POWER SUPRLY

The BAZ3-A frame mounts 1n a rack, or in a floorstand. The
floorstand converts to tabletop use, Table 1-1 shows the dimension
and welght of the various configurations,

Table 1~-1 MicroVAX 11 Systems Dimensions and Weights

Flooratand Tabletop Rackmount
Helght 64.2 cm 17.7 cm 13.3 cm

(24,5 in) {7 4in) {5.2 1in)
Width 25.4 em 56.2 cm 48.25 cm

(10 im) (22,13 in} {19 1in)
Depth 72.6 cm 72.6 cm 64.3 cm

(28,6 in) (28,6 1in) (25.3 1in)
Weight 31.75 Kg 29.5 Kg 24 Kg

{70 1bs) (65 1bs) {53 1bs)

1-2




A removable bezel covers the front of the BA23~-A frame, The
floorstand and tabletop models also have a removable rear bezel

(figure 1-3).

Figure 1-3 BA23 Removable Bezels

1.2.1 AIR CIRCULATION

The BA23-A frame contains two fans which draw air from the bottom
of the enclosure {figure 1-4).

[+ 1 above the control panel.
o 1 above the power supply.
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Figure 1-4 Alrfiow
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Control/
Indicator

1/0

DC OK

Run

Halt

Table 1-2

Position/
Condition

1/1it

0/unlit

it

Unlit

it

Unlit

put/Uniit

InfLit

Front Panel Controls And Indicators

Pescription

Rocker switch with iIntegral red
indicator. Lights red when system ac
power is ON.

System ac power is OFF,

Green LED. Lights when all de
voltages are present and within
toleraunce,

The Q22-bus BDCOK {dc bus power is
OK) signal is negated.

Green LED. Lights when the PU is
executing in run mode.

The CPU 1is executing in console
mode,

Push~on/ push-of £ button with
integral red LED. Noermal posirion
for running user.softwarsz,

Red LED. Stops aormal sgoftware
operation, Puts the {PU in conscle
mode and the system accepts only
console commands {see Appendix C).

HOTE: The rear 3LU panel HALT-ENABLE
gwitch overrides this button when
the HALT-ENABLE switch is set to the
digable position., Thus, the red LED
on the HALT button can he 1i{t, while
the system is not really halted.
{see 1.3.1)
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Restart

Fixed-Disk 0

Write~Protect Out/Unlit

Ready

In/Lit

In/Unlit

Out/Lit

Momentary-contact pushbutton. When
pressed (and enabled), causes a
power-down/power-up sequence to be
simulated, to restart CPY operation.

NOTE -~ the Restart/Enable switch
overrides this switch when the
Restart/enable switch 1is set to the
disable position {see 1.3.1)

Push-on/push-off button with
integral yellow LED. Normal
operation, Enables disk read and
write operations.

Lights yellow. Data cannot be
written to the disk (data can be
read from the disk).

Push-on/ push-off button with
integral green LED. Prevents fixed
disk read and write operations.

Normal operation., Lights green,
Enables disk reads and writes.
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1.3.1 CONTROL PANEL PRINTED CIRCUIT BOARD

The control panel printed circuit (PC) board lies behind the
molded plastic front control panel. This board provides access to
+5¥ and +12V test points and to a line time clock (LTZ) switch,
The LTC DIP switch unit has two switches labeled 1 and 2 (figure
1-6). Setting switch 1 to ON enables the (Q~22 bus BEVENT timing
signal and allows the LTC to funtion under scftware control,
Switch one is refered to as the BEVENT Enable switch.

Setting Switch 2 (Restart Enable) to ON, allows the front control
panel Restart switch to function as desribed in table [-2, Setting
the Restart Enable switch to OFF, disables the front contrel panel
Restart switch,

NOTE
The KA630 CPU does not use BEVENT timing at this time. Set the
BEVENT Enable to the OFF position,

Figure 1-6 Control Panel With PC Board
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The PC board alsc contains the system buttons, LEDs, andé a 20-pin
connector (J1) for the backplane assembly cable, A bracket on the
rear of the moulded front panel holds the system power ON/OFF
switch,
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Tot MASS~STORAGE

The front bezel covers two slots used for mounting standard 5 1/4
in {13%.3 cm} mass-storage devices, The top {or right} slot usually
contsins a diskette or tape drive., The bottom (or left) slot
usually containg a fixed disk drive,

1.5 BACKPLANE ASSEMBLY

The Backplane Assembly consists of three major parts {(Figure 1-7):

o BAZ3-4 Mass Streage signal distribution panel,
! Sheet metal meunting bracket.
o G22-bus backplane.

Figure 1-7 Backplane Assenmbly, Front View
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1.5.,1  MASS~-STORAGE SIGHAL DISTRIBUTION PAREL

RX50 diskette and RD5n fixed~disk drives installed in the BA23
enclosure coanect to the mass-storage signal distribution paael.
Figure 1-8 shows the 1internal cabling setup for the BA23
enclosure,

A TK5) tape drive inmstalled in a BA23 enclosure connects directly
to its controller modale,

Figure 1-§ Internal Cabling In A BA23 Enclosure
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The signal distribution panel carries the signals from an RODX
controller module dnstalled in the Q22-bus backplane. 8Six
connectors on the signal distribution panel provide the following
functions:

¢ J& Removable Disk I1+2 - provides the signals to an RXS50
diskette drive, aAn RX50 diskette drive contains two disk
units, When a fixed disk drive 1s present, the ROM code
commonly labels these as Disk Unit 1 {(DUI) and Disk Unit 2
(nuz).

o J7 ¥ixed Disk 0 (twn coomnectors) - provide the signals to the
first fixed disk drive to be booted., The ROM code commonly
labels this fixed disk drive as Disk Unit 0 (DU0).

¢ Ji Fized Disk 1 and J5 Fixed Disk 1 - provide the signals to
the second fixed disk drive to be booted, Use these connectors
when 1nstallisg a second fized disk drive in the BAZ3
enclosure. The ROM code commonly labels this disk drive as
Disk Unit 1 {DUL).

NOTE
The HicroVAX asystems do not support a second fixed disk drive
installed in the BA23 enclosure at this time,

o J4 - provides the signals to the control panel printed circuit
{(*C: board from the mass-storage signal distribution panel.

1-10




1.5.2 H9278 BACKPLANE

The H9278 backplane supports a maximum of 30 ac loads and 20 dc
- loads., Ac loading 1is the amount of capacitance a module presents
£ to a bus signal line; one ac load equals 9.35 picofarads {pf). Dc
loading is the amount of dc leakage a module presents to a bus
signal line; oue dc load is approximately 105 microamperes {uA).
The backplane itself presents 7 ac loads and no dc loads.

Pour coanectors on side 2 of the backplane provide the following
functions (figures 1~7 and 1-8):

o J1 = provides the connection for the power supply backplane
cable which carries the dc power and signals from the power

supply.

o J2 - provides the signals to the controel panel printed clircuit
board from an installed CPU module,

o J3 and J4 ~ provide for termination of the mass~storage power
cable when no mass storage device 1s present.

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

layer 1 Signal

2 8ignal

3 +5vdc from power supply regulator
4 Ground

5 Ground

6 +12vdc from power supply regulator
7 Signal

8 Signal

Chapter 4 discusses the configuration rules for the backplane.




The backplane Implements the extended L8I-11 Bus, which uses
22-bit addressing. Thisg bus is commonly refarred tc as the
"22~bus" .,

The backplane contains edight slois of connectors for the insertion
of modules compatible with the Q22 bus, Four vows, A, B, C, and D
run across sach sloi. Flgure 1-9 shows the connectore that supply

the 22-bus signal o the modules,
Figure [-9 Backpiane
A7BBS - :
sowt a . },5 i
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e . o
~ ' s ]
S ——
222
22
KRR Rz
JCH I

o AN R ATION BRESIETIRS MOUNTED ik
£ REMOCVED WHEN & BEOND 5 BATRELANE

343 AN 1f HOT POWER SOURCES TrEY ARE USED TO SUPPLY POWER TO THE BACRFLANT

BHER THE RDS A FIXED DISE DRI ¥E OF RXED AR DISKETTE DRIVE 13 NOT INSTALLED.

R

& dual-height module has connectors that fit Into two rows of a
backplane slot. Tws dusl-height modulas can occupy cne hackplane
alot.

4 guad-height moduls hag counectors that fit Into all four rows o

a backplane glot. One guad-height module occupies one backplane
slot.
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NOTE: The C and D rows of slots 1, 2,
and 3 provide an iInterconnection between
the three sleots. This interconnection is
vefered to as the "CD intercounnect,”
Only modules conforming to the "(CD
interconnect" specification should be
installed in the CD rows. Any
dual-height Q22~bus module may bhe
installed in the AB rows of slots 2 and
3 (slot 1 1is used by the CPU module),

NOTE: Dual height modules in either the
AB or CD rows of slots 3 through 8
require another dual height module or an
MS047 grant card in the other two rows
of the slot.



1.6 POWER SUPPLY AND FANS
The power supply (figure 1-10) features protection agalast sxcess

voltages, currents, and tewporary fluctuations in the ac supply.

Figure 1~10 Location Gf Power Supply
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This power supply is 8 230 wait uwnit that supplies +%vde at 4.5 A
to 36.0 A and +12vdc at 0.0 A to 7.04 to:
o The backplane.
o The fixed disk drive.
o The diskerte drive (or tape drive)

It also generates three system control signals toe the hackplane,
The powser supply asserts two of these signals, BDCOK H and BFOK H,
when the system power is stable, The third signal, BEVENT L, is an
external line clock imterrupt resguest to the CPU. The LTO switch
on the control panel P board enzblses the BEVENT L signal,

The power supply alse includez two +10vde at (.45 A fan outputs
for the front and rear dc fans. The fan voltages can be increased
to +iZvde by changiag a power supply Jumper; however, the 63004
module thermal and scoustical specifications are based on the +10
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volt setting. The required fan power does not effect the 230 watt
output specification. See table -3 for the power supply
specifications.

Table 1-3 H7864 Power Supply Specifications
+5vdc Output
Voltage +5.1 vde +/- 2.5%

Current 36.0 A maximum
4.5 A minimum

Dvercurrent 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

+12vdc Qutput
Voltage +12.1 vde +/- 2.5%

Current 7.0 A maximunm
0 A minimum

Normal Overcurrent 7.2 A minimum {averaged over 1 sec must not
trip)
8.0 A maximum {averaged over ! sec must trip)

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

Ripple and 75 mv peak-to-peak maximum
Noise

1~15




The rear of the power supply contairs a connector for remote power
coutrol  {figure 1-11}. An ag input  connector provides
compatibilicy with international Iine cerds. A circult breaker
protects the input power line, The voltage select {VOLT SEL) swith
salacts two ranges as follows:

© 120v = BE - 128 valts ac.
¢ 260% = 176 - 256 volts ac,

.
b

Figure i-il Power Supply Rear View
vELTALE
et ING
.
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The vear fan power cable is an infegral part of the H7864 power
supply.

The front of
i

the power sgupply contains four counectors that
provide the Lo

1lewing funcilons (ses figures I~7 and 1-8):

o J? ~ provides the power for the front control panel.

¢ J8 -~ provides the signals for the mass-storage power cable,
The masg-storage power cable rerminates in J3 2o the backplans
assenbly if an removable media drive is not present, and in J&
if an RD5n fixed disk 18 nact present,

o J9 - provides the power for the backplane. The backplane power
cable terminates In J1 of the backplane assembly,

o  Ji0 - provides the power for the front fan.




1.7 REAR I/0 DISTRIBUTION PANEL

External devices connect to the system through the rear 1/0
distribution panel of the BAZ3 enclosure,

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 3
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 I/0 distribution panel, The
BA23 rear I/0 distribution panel provides a place to install up to
six insert panels, two of which can contain 50-pin connector
insert panels.

Figure 1-12 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 1-12 Rear I/0 Distribution Panel




The rear I/0 distribution panel bhas six cutouts as follows:

o Type “A" {2} = 1.6 X 8,
X 8

Toem (.8 X 3.2 in).
o Type "B" {4) = 6.2 -1

em (2.5 X 3.2 in).
Insert panels corvespond to these 1/0 distributfon panel cutouts:

Gol em {1 X & in),

5 Type A7 X 1¢
X 8.2 em {2.6 ¥ 3.2 in).

a Type sgh

3

o el
onoAn

@

In addition, a removable bracket between the third and fourth
cutout permits installation of three more type A Iinsert pansls by
installing an adaptor plate. Figure 1-13 shows typlcal etype A"
snd type "B" insert panels, and the adaptor plate.

Figurs 1-13 1/6 Insert Panels And Adaptor Plate




CHAPTER 2 — BASE SYSTEM

2.1 Introduction

A MicroVAX I1 base system includes a system enclosure, a XAR3I0-4
CPU module, and a CPU Patch Panel Insert. The CPU module, which
includey {ts own local memory, will also support one or two M5630-~
memory modules, adding up to 8MByte of additional local memory.

2.2 FRAB3D-A CPU

Two KAB30-A CPU versions are available for MicroVAX I1 systems,
the KA630-AA, with floating point, and the RA630-AB, without
fioating point. They include 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 ou~board memory, with support for one or two MS530
memory modules.

Floating Point Processor {(FPP) chip (KAH30-AA only), which
provides a subset of the VAX floating-point instructica set and
“data types.

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

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

64 KByte boot/diagnostic ROM, which provides a subsst of the
VAX console program, power—up diagnostics, and boot programs
for standard devices.

022~bus map/interface, Direct Memory Access (DMA) for all local
memory, The KA630-A fields (22-bus interrupt requests BR7-4.

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

2-1
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The KAG630~4 supports the following VAX data types:

byte, word, longword, quadword
* character string
#  waprisble leagrh bit field
* f fleating, d floating and g floating {KA630-AA only)

softwars

The ¥A630-A Iamplements the following subset of the VAY instruction
set:

# e

* &

* 29 iwﬁ h bit field

* :

*

& S LM

* cating nain* {Ka630-A4 cnly)

rosaining VAX in including flcating polnt for the
!4ﬂ3 versicn, are suppns i zhrough software emulation,

h mass-storage and peripheral

30-A comsunicates with M3630

% local memory Interconnect in the
Ar“agh 3, and through a cable
nEMCTY madulea%

CPL containg three connentors:
coenneciing to an MS8630 mewory module,

to the configuration and display connectar
Fanel Iusert

Lo

* J2, for a
on tha

to t{€ interual console SLU connscior on
! Insert.




CAUTION
The KAB30-A CPU module can only be installed
inte a slot that contains the MicrovaX local
memory latercomnect. It is oormally iostalled
in siot 1. It must not be installed in slots
4 ~ B,

Ka630~A CPU Hedule
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2.2.1 Conssls Program
k=4

twoe ROWM chips on ths
cessor halis. For the KAG30~A
: means only that ?r ssor contral hss passsd to the
conacie program, not that instroction executicn stops. The
precessor halts as a resu 2 feilowling:

program, rasids
trol whenever the p

]

halt
* execution of a ha
¥ & Bysrem errsy

one of three power-up modes, which
CPFU Patch Pansl Insert (section
3 then determines consols Zdevice type

2.2.31. T‘a
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f the con
{#C8), the
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'§§= patter
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e
h

o e
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ey

If the halt has been caused by a condition other than power-up,
the conscole 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,

1f halts are enabled by the switch on the CPU Patch Panel Insert
{section 2.2.3), 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

bppendix B) . The consecle I70 mode prompt is ™ 23> Y,
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When VMB determines that a controiler is present, it searches ia
order of increasing unit numbar for an bootable unit with a
removable volume, If it finds none, it will repeat the search for
a non~-remcevable volume.

The system can also be directed to eater VMB through console I/0
mrde by using the boot command, followed by the unit designation
and number (for example, b dualj.

When the cperating system 1s booted, the processor no longer
executes instructions £rom the console program ROM. The processar
is then in ‘program /0 mode’, in which terminal iateraction s

handled by the opervating system,



2.2.3 CPU Patch Panel Insgert

et
I
ot

The CPU Pateh Panel Insert (figure 2-2) is mounted in the
distributiocn panel of the system enclosurse.

The CPU Patch Panel Insert containe the following:

wirak
LED display
external connector
internal connectors
battery backup unit {881

O R T

]

Figure 2-2 CPY Patch Panel Insert
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The three switches on the CPU Patch Panel Insert provide the
following functions:

1 Halt Enable - {2-pousition toggle)

Switch Position Function

Dot outside Halts are disabled (factory ssttingd. On

circle power-up or restart, the system will attempt
te load software frou one of the devices at
the completion of start—up diagnostics.

Dot inside Halts are enabled, On power-up or restart, the

circie system will enter conscle I/0 mode at the

complerion of start-up diagnostics,

",

2 Power~ip Mode Selection - {3-positlion rotary}

Switch Pesition Mode

5 (arrow) Run {factory setiing). zole terminsl
supports the MCS, the g prompied
for language only 1f the tery hackup has
falled, Full srart—up 41 5 ; are Tun.

i (face} Language & terminal
supports MIS, the user wiil be prompted for
language on every s p and restart. Full
start-up dlagnustics ars run.

2 (T dn & sircie) Test. ROM g
unit isaa}

3 Baud Rate Select - (B-positiocn rotary}

Sets the baud rvate of the console terminal serial-line,
factory setting is 4800 baud. The baud rate of this swiich wust
match that of the console terminal.




LED Display

Congeie SLU Coanacior -

Gepin connector

for & wable to the nmonssls terminal.

Censocle 510 CJeansctor - {in
S-pin connecter for z cable to connscior J3 of the KA630-A CBU,
Configuration and Dispiay Comnecter — (internal)

F

20~pln comnector for a ca
Connecte the threze gwlich

ble te connector J?2 of the g
es »ﬁé the LED display e tﬁe C*U‘

clock chils

the v;e?
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7.3 MS630 Memory Module

The MS630 memory module pravides memcry expanzlcen for the TAS30-A
CPU module. It is available in three versions (Table 2-2

A

populated with 256K RAM chips.

TabL9 2-2  MS630 Mvma:y Module Verslons

Storage  Module Module

Version  {Mbvte}  Helght Numbet
MS630~54 1 pual M760T~AA
~BA 2 Quad M7 6U8-AA
~BEB 4 Quad M7608-BA

One or two MS630 modules can be used in the MicroVAX The
MSA30 modules interface with the Ka630-A CPU through the MicrovAX
local memory interconmect in the CD rows of slots 1 through 3 of
the backplane, and through a 50~pin cable. This cable {s Installed
between J1 of the KA63)-A CPU and the corresponding J connsctor on
one or both M5630 modules.

¥No hardware ssttings on the module ave necessary.

CAUTIOR
M$630~B modules can only be iustalled in slots
2 or 3. They must not be installed in (2Z-bus
glots. MS630~AA can only be ilustalled in the
D rows of slots 2 oy 3.







Chapter 3 - SYSTEM OPTIONS
3.1 Introduction

This chapter describes the options currently supported by the
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 configuration set-ups and a
description of the cabinet kit required to install the module.
Detailed documentation for each device is also listed.

NOTE
Current and bus loads for the following
options are listed in chapter 4, table 4~1.

3.1.1 Ordering Options

Two items must be ordered to get al the parts necessary for an
option: a base module and a cabinet kit.

Example: DEQNA-M base module

CK-DEQNA~KB cabinet kit
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it is not necessary to changs bits 2

be adle to change bits AlZ - A2 t
2l range. A typical switch sett
isg swinches:

L

o
'k
O

by T

PNy
i %‘X.

Al2 All Al0 A9 AR A7 A6 A5 44 A3 <- Add. bits
>0 ¢ 6 1 1 9o ! 1 © o0

& % 1 5 4

Similarly, an interrupr vector of

ssing ounly the following bits:

Switch VE 77 Vé ¥5 V& V2 <~ Yector bhits

R -~
S — P —
! =
> £

NOTE
tch lavout for differsnt modules

:5. The lins helow the switch
setting for each module shows the occral
moundaries.
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3.2 Communications
3.2.1 DEQNA Ethernet Interface
Crder: DEQRA~M bass madul?

&
CE~DEGNA~KB cabi t {type A filter
connector and internal cable)

ot e
e
e

Module Number: M7504

The DEQNA is a dual-height module used to connect a {~bus systenm
to a local avea network [LAN) based on Ethernet. The Ethernet is a
communications systew which allows data exchange between computers
within & moderate distance (2.8 km/ 1.74 =2i). The DEQNA can
transmit data at a rate of 1.2 ¥bytes per second, through coaxial
cable. For high Ethernet traffic, an additional DEQNA may be
instailed.

The mﬁdul_ is configured using three jumpers, Wi through W3




Figure 3~1 DEQNA Module Layout
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Jumper 1 (W1) determines the CSR address assignment. The DEQNA CSR
addresses are fixed, as follows:

Module CSR Addres

s e S o . e . Rl o 0 S O S e

1 17774440
2 17774460

BT T a—

If two DEQNAs are to be finstalled, move Jumper Wl of the second
DEQNA onto the left and center pins (module edge towards you,
figure 3-1).

The loterrupt 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
o, 2 floating

s s St i Rl Y, Sl . D D K S e . e B 0 e
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Jumper W2 is normally removed. When removed, it provides “fair’
access to all DMA devices using the (22~bus by causiag the DEJQXEA
to wait 5 usecs. before ve-requesting the bus. Jumper W3 i=
pormally installed. When installed, it Aisables a sanity timar at
initialization, Figure 3=~2 shows the internel cabling for the
DEGQHA.

Figure 3-2 DRONA Internal Csbiing

for further infermation, refer to the DEQNA User's Culde
{EX~DEGHA-UG-001) .
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3.2.2 DHV1! Asynchronous Multiplexer - (eight Iines)

Order: DHVI1-M base module
CE~DHV11-AB cabinet kit {2 type B filter

connectars, 2 internal cables}

Hodule Nuwmber: M310
The DHVI1 {(figure 3* } is an asynchronous multiplexer
provides support for up to eight serial lines, for dats
communications. It is quad-height module with the following
features:

full moder control
DMA or sils output
silo input buffering
split speed

E

The DHVIL is compatible with the fellowing modems:

Digital modems: LFGL

nriiz
Bell modens: 103
113
03¢
202d

212

st st




Figure 3-3 DHVI1 Module Layout
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The CSR address and interrupt vector of the module are set using

two DIP switches, £58 and F43 (figure 3-~3}. The CSR address and

interrupt vector are floating. Tables 3-~1 and 3-2 show the factory
. and common settingse.

Table 3-1 DHVI1 CSR Address

Al2 A1l ALD  AS AS A7 A6 &5 Ab <{~pdd. Bizs
CSR ES8 E43
Address T2 3 4 5 6 7T 8 i 1 <~ Switches
........ e o £ e o o e - e i o st
17760540 0 0 Q 0 1 { i} i i
17760460 0 0 ©0 0 1 0 o 1t 1 (factory)
17760500 0 o ¢ 0 1 0 1 G 0

1 = switch on 0 = switch off

Table 3-2 DHV1]l Interrupt Vector

s 4t s S e S Sl 1 o SR S 0 o A, s S 1 sk S 50 R o A A P e = S i S i, . o e Al S i S . i 3 W e

| ve V7 v6 V3 V4 V3

- Settings | E43-3 4 5 ) 7 8 - Switeh #*
300 | 0 1 1 0 0 0 (factory)
310 | ! 1 i 0 0 1

1 = switch closed 0 = switch open
* 743 switch 2 is not used

i e i o 7 e e e 4. o A S A o < o M S S S St S, G 5 S R o S A . I s S N R

NOTE
The actual address and vector of the DHVII will depend
on what other modules ave installed in the system. Refer
to paragraph 4.1.5 for guidelines for setting the
address and vector.

39
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3.2.3 DLYJL Asynchronous Interface - (four lines)

Grder: DLVI1-M base module
CK-DLVJII-LB cabinet kit x(‘»‘pf= B filter
connector, internal cable)

Module Number: MBO43

The DLVJ! (formerly DLVII=-J)} is a dual-height module tha:r connects
a4 O=bus to up to four asynchronous serial lines (channals O - 3),
for data communications. The serial Iines must conform to FI& and
COITT standards. The DLVIL acts as four separste devices.
factory configuration of the module sets CH-3 as the ¢
serial line unit {SLU).

NOTE
The DL¥J1 is not suppoerted by the
operating systen.

The DLVJI module is configured using wire-wrap pins {figurs 3=5).
The (SR address for two DLVJ! modules are fixed. Taﬁle 3~ iists
the factoery setiing for the SR zddress of the first cof

{CH~0). The CSR address of the Grher channels isg I
greater, For example, if CH~0 is set at *76 $
address will be 15775<i“& CH-2 will be 177786
following exception: when CH-3 is canfigured as the

device, its address is fixed atv 17777560, yeg:rﬁleSs o
getting of the other channels.

3

Ay
i
ot
ek




Table 3-3 DLVJl CSR Address

[ CH-G CSR |
Module| Address | A12 All AlO0 A9 AR A7 A6 AS <-Add. bits
o e e e e . s e i s e o 3 e st . 5 012 S 0 5 0 o, i . A e Bt ) 7
1 |17776500 | 1-x l-x 1-x 0O-x l=x R x~h O-x (factory*)
2 %;?;76540 | I-x l=x  1l-x 0-x l-x R x-h I-x

R = no wire-wrap = {
X~y = wire-wrap on pins % and y
O-x =0 l-x= 1"

* C} and C2 are wire-wrapped on pins 1 and x. This sets the CH-3
C8R address to 17777650. Te configure CH-3 as a non-console
device, €1 and C2 should be wire-wrapped on pins 0 and x.




The interrupt vector is floating and is configured using wire-wrap
pins. The interrupt vector of channel 0 can only be set zat 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 fiwxed at 60, regardless of the

setting of the other channels. The factory configuration is shown
in table 3-4,

Settings | vé V7 v6 V5 V4 V3 <~ Vector bits
300 i - x-h x-h QO=-x = - (factory*)
340 | - x-h xh 1l-x - -

x~h = jumper inserted between pins x and h = 1

0-x = jumper inserted between 0 and x
1-x = jumper inserted between 1 and x
*CH-3 interrupt vector is 60 (receive) and 64 {transmit)

]
<

P

NOTE
The actual interrupt vector of the DLVJ1 depends »n the
other modules in the system. Refer to paragraph 4.1.5
for guidelines for determining the interrupt vector.

3
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¥or further information, refer to the DLV11-J Users Guide

{EX~DLVIJ-UG).




3.2.4 DMVl Synchronous Controller
The DMV1l is a quad-height module that supports:

* full-duplex or half-duplex operatious
* DMA

* point-to-point communications

* multipoint communications

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 3-5 lists the
four system options and their corresponding upgrade components.
Table 3-6 lists the interface for each system option, and the
appropriate external cable.

Table 3-5 DMVI1 Versions

Upgrade (base module Module Module 1/0 Panel

+ cabilnet kit) number connector insert type
DMVII-M + CE-DMVII-AR M8053 JZ (of 23 B

-M + ~BH MBO53 J1 (of 2) A

-N + ~-CB MB064 J1 (of 1) B

-M + ~FB MBOS53 J2 (of 2) B

et . o . o G o . A i o S o S O il 5 o o o e )Vl i S T S 0t A . . S .t S s o S e 5 S, o i i

Table 3~6 DMV1il Interfaces

Order (base module + Interface External
cabinet kit) cable

DMV11~-M + CK-DMV11-AB ETA RS232-C/CCITT v.28 BC22E or BC22F

~M ~BR CCITT V.35/DDS BCI7E #
-N ~CB integral modem BCS5S or BCSET
-M ~FB RS423~A/CCITT V.24 BC55D

* cable included in the ~BR cabinet kit

T
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The CSR address and interrupt vector of the DMV1]l are configured
by means of switches (figures 3~7, 3-8). The (SR address and
interrupt vector ave both floating. Tables 3~7 and 3-8 show the
factory setting and another common setting.

Table 3-7 DMVl CS5R Address
| A2 A1l A10 A9 AB A7 AD A5 AL A3 - Add. bits
E53 (MB053) E54 (MBO53) |
, ES8 {MBOG4L) ES9 {MBO6L)
CSR - o s - {=-%witches
Address 8 7 & 5 4 3 2 1 2 1 |
177760340 | 0 o o o @ 1 1 1 O 0 (factory)
i¥7r60350 |0 0 ¢ 0 o 1 1 1 1 D

S W Sy S W B S5 e S D U A S el S S S WS O AL - T e e o e i o G s s e P e <o s i s o e i i P‘*“n‘f“‘ ________
1 = on = clossd G = off = open

Table 3-8 DMVI1 Interrupt Vector
v7 Vé v5 Va4 Vi <~ Yector bits
4 (M8053) |
59 (M8N64) [

-

g
5

5§

o

Interrupt vt e | {~ Switches
Vecter 8 7 6 5 4 3

1 = on = closed 0 = off = open

NOTE
The actual settings will depend on the other modules In
the system. Refer to paragraph 4.1.5 for guldelines for
setting the (SR address and interrupt vector.
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Another DIP switch on the DMV1l controls selectable features.
Table 3-9 shows the function of this switch, and a common setting.

Table 3~9 DMV1l Switch Selectable Settings

E107 {M8064)

E101 (M8B053)

10% 9 8 7 6 5 4 3 2 1
off off on on on on on on on s
on = zero = function disabled
* unused on MBO64

Switeh 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 DMV1L, OFF
= second DMV11).

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 MB8064, E113 on M8053) determines the bigital
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 Synchronous
Controller’s User’s Guide (EK-DMV11-UG~001).

Figures 3-7 and 3-8 show the location of the DIP switches on the
two DMVi1 modules. Figures 3~9 and 3-10 show the internal cabling
for the four DMV1] interfaces.



Figure 3-7

MB053 Module Layout
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Figure 3-8 MB064 Module Layout

WO
@ @ 43

—
3




Figure 3~9 MB053 Intermal Cabling

Figure 3-10 MB8064 Internal Cabling

ey Por further information, refer to the DMV1l Synchronous Controller
b Technical Manual {EK-DMV11-TM~001).
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3.2.5 DPY1l Synchronous Interface

Jrder: DPvil-M base module
CK~DPV11-AB cabinet kit (type A filter
connector, internal cable)

Module Humber: MEN20

The DPVI1 is a dual-height module that connects the {~bus to a
moden, using 2 synchronous serial~line. The serial-line conforms
to the following EIA standards:

R§-232-C
RS~423-4A
RS-422~A

IA compatibility ds provided for use in local communications only
timing and data leads only). The DPVil is intended for
haracter-oriented protocols, such as Digital Data Communications
Message Protocol (DDCMP), or coemmunication protocols that are hit—
oriented, such as Synchronous Data-Link Control {SDLC).

E
(
c




The CSR address and interrupt vector of the DPVil are configured
by means of jumpers {figure 3-11).

Figure 3-11 DPV1l Module Layout

gn i S——
b}
X by
o)
\L1
[
Ao %
R
89
4
i J L%
85 AR o)
a1 5 g;va @0
£3 nE SHPPED | 4 o
1213108160 24 ;&E'YDR { s okas
2 BOOCOC i
gwt Oy
oo
®mOOyy &

Aopagss{ Moo
no?n
o010 n

3-21




The CSR address and interrupt vector are both floating. Tables
3«10 and 3~11 show factory and common sstiings.

Table 3-10 DPVIl CSR Address

| 412 411 AIC A9 A8 A7 A6 A5 A4 A <~ Add. bits
Setring | W31 W30 W36 W33 W32 W39 WiH W37 W34 W35 <~ Pin
e e e et o s s e i e o e e e e e e e e 2 e e e 8 e e e s e s 2 9
17760010 0 0 0 O . c o 0 i (factory)
V7760270 0 0 ) 0 1 i :
17760310 o 0 0o 0 1 i 0
{ = jumper inserted between pin Wxx and pin 29 {ground}
0 = jumper removed

-

-
T b €

o w0
-
et

Table 3-11 DPVI] Interrupt Veobor
Interrupt V8 V7 v6 V5 v4  ¥3 <~ Vector bits
Vector W34 WA2 WAL WAD W4 WAS <~ Pin
300 | il 1 1 0 0 ¢ {factory)
310 ] 3 1 i 0 0 i

'
i
H

1 = jumper inserted between pin Wxx and pin 46 {ground)
0 = jumper removed

NOTE
The actual settings of the DPV1L will depend on the
other modules in the system. Refer to paragraph 4.1.5
for guidelines for setting the CS5R address and interrupt
vertor.

SR




Figure 3-12 shows the intermal cabling of the DPV1l.

Figure 3-12 DPV1l Internal Cabling

For further information, refer to the DPV1l Synchronous Interface
Users Manual (ER-DPV11-UG).
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3.2.6 DRVII~J High-Deunsity, Parallel Interface - {four lines)

Order: DRVII~J base module
CK~DRV1J-KA cabinet kit (2 type A filter
connectors, 2 internal cables)

Module Number: MBO4Y

The DRViI~]J {figure 3-13) is a dual-height module that connects a
(~bus te 64 170 lines. These lines are organized as four 16-bit
ports, A through D. Data line direction is selectable under
program control for each 16-bit port.

Figure 3-13 DRV1I-J Module Layout
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e interrupt vector is set under program control. The S8R address
of the module is fixed and is set with jumpers Wl through W9.
Table 3-12 lists the factory configuration.
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Table 3-12 DRVI1-J CSR Address

i S ot 0 . R A o S e Ol S A 5 U T 90 Sl o 0. e . 5 S S o, A S0, 0 s it S i e M 9 . 355 s o il Y

Starting | Al2 AlIl AlO A9 A8 A7 A6 A5 A4 <~ Add. bits
Module Address Wl W2 W3 W4 WS W6 W7 W8 W9 <~ Jumpers

ernal cabling layout for the DRV1l-J. ﬁ | Figure 3-14 shows the int

V11-J Internal Cabling f Figure 3-14 DR

. . : For further information, !
f to th - t 1 ; »
refer to e DRV11~J Interface User’s . Manual (EK-DRV1J-UG).
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3,2.7 DZQll Asynchrooous Multiplexer - (four lines)

Grder: DZQ11~-M base module
CE~DZV11-DB cabinet kit {1 type B filter
connector, 1 intermal cable)

Module Number: M3106

The DZL1 is a dual~height module that connects the (22-bus te 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 €S8R address and interrupt vector of the module are set using
two DIP switches, E28 and E13 (figure 3-15). The CSR and
interrupt vector are fleating. Tables 3~13 and 3-14 show the
factory and common settings.

Flgure 3-~15 DzZQll Module Layout
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Table 3-13 DzQll CSR Address
| A12 ALl AID0 A9 A8 A7 A6 A5 A4 A3
CSR | E28
Address | 1 2 3 4 5 6 7

o0
WO
[
oy

3} {~switches

17760010 0 4] 0 o 0 0 0O

0 0 1 {factory}
17760100| O & 0 O 0 0 1 0 ¢© O
0 = switch open 1 = switch closed
Table 3-14 D2Ql1 Interrupt Vector
; v8 v7  ve VS V4 V3
Interrupt| E13
Vector | } 2 3 4 5 b <~ switches
300 Lo 1 1 0 0 0 (factory)
310 |0 1 1 G 0 1
0 = switch open 1 = switch closed

E13 switch 7 is not used. E13 switch 8 must be ON, and EI3
switches 9 and 10 must be OFF for normal operation.
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Figure 3-16 shows the internal cabling for the DZQil.

Figure 3-16 DZQl1 Internal Cabling

For further information, refer to the DZQll Asynchronous
Multiplexer’s User’s Guide (BK-DZQl1-UG~001).
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3.2.8 DZV1l Asynchronous Multiplexer - (four lines)

Order: DZV11-M base module
C¥~DZV11-DB cabinet kit {1 type B filter
connector, 1 internal cable)

Module Number: M7957

The DZVI1 (figure 3-17) is a quad-height module that connects a
(22~bus to up to four asynchronous serial-lines. It conforms to
the RS-232 interface standard, and permits dial-up (auto-answer)

operation with modems using full-duplex operations.

Figure 3~17 DZV11l Module Lavout
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The pZVi1l is configured using 16 jumpers and

2 DIP switches.

The (SR address and interrupt vector of the DZVil are both
fleating. Tables 3~153 and 3~16 list the factory settings.

Table 3-15

DZV11l CSR address

Al2 All ALDC

A3 AB

A7 A6

A5 AL A3 {~ Add. bits

|
L8R { B30 g
Addrese | ¢t 2 3 4 5 6 7 8 10} ¢~ Switches
17760010 0o 08 6 0 0 G 0O O 1 (factory)
17760100 1o o o o G O 1 O o

i =

S R DT

switch closed

SR D o A K 0

0 = switch open

R

v e s s s s i

Table 3=16 DZV11 Interrupt Vector

| ve w7
Interrupt| E2
Yector | 1

o -

v6 V5 V4

300 o ]
310

s s s s s o

V3

5

<— Vector bits

{~ Switches

{factory;

KOTE

s i v

s i S0, 0 S s e . o T S

The actual settings of the DZV11l will depend on the
other medules in the system. Reler to paragraph §.1.5
for guidelines for setting the CSR address and interrupt

Veelor.
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Figure 3-18 shows the internal cabling layout.

Figure 3-18 ©Dzvill Iaternal Cabling
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For further information, refer to the DZV11 Asynchronous
Multiplexer Technical Manual (BE-DZVI1-TM).
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3.2.8 L1PV11l Interface Module - (for LP25 system printer)

Order: LPV11-AD {includes LP25~DA printer and LPV1]
controller) For 64/96 US character set.

CE~1LPVIA~KA cabinet kit (includes type A filter
connecter and internal cable)

Module Numbar: M8027
The LPV11 is a dual-height module that controls the flow of data
betwesn the (~22 bus and a line printer. It is configured using

jumpers (figure 3-19).

Plgure 3-19 LPY11 Module Lavout
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The CSR address and in
list the factory confi
cabling set-up.

terrupt are both fixed. Tables 3~17 and 3-18
guration. Figure 3-20 shows the internal

Table 3-17 LPVIl CSR Address

CSR | Al12 A1l AlO A9 A8 A7 A6 A5 A4 A3 <~ Add. bits
Address | ( jumpers)
wwwwwwwww ,*,._W_m..”._w_..‘_..__,—,.__ FO—— i st i — s, s o o s S
17777514 | 1 1 1 H 1 0 1 0 0 1 ({factory)
0 = jnstalled 1 = removed

Table 3-18 LPV1! Interrupt Vector
Interrupt | V8 V7 V6 V5 V& V3 W2 <~ Vector bits
Vector | W14 V7 WI3 W12 WIl WI0 W9 <~ jumper
200 | o 1 0 0 0 0 0 (factory)
0 = installed 1 = removed
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Figure 3-20 1LPV1l Internal Cabling
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3.3 Disk Storage Devices

3.3.1 RQDX2 Disk Controller

Order: RQDX2~AA (controller kit)

An RQDX2~AA controller kit includes the following:

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

Module Number: M8639~YER

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

The RQDXZ can control a maximum of four drives. Each fixed-disk
counts as one drive. Each RX50 counts as two drives.

Figure 3-21 shows the jumper and LED locations for the RQDX
controller.
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Figure 3~21 RQDX2 Module Layout
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The CSR address of the first RQDXZ is fixed. If a second RODX2 is
installed, its CSE address will float. Table 3~19 lists the
factory setting and common settings for a second RQDX2.

Starting | Al2 AlL AIOQ A9 A8 A7 Ab AS A4 A3 A2 <-Add. bits
address | ( jumpers)

177721%0 0 0 1 0 0 0 1 1 0 1 4 < factory

possible settings for a zecond RODYLZ:

17760334 { G 0 0O 0 0 1 1L 0 1 1 1
177960356 1o o ¢ 0 0 1 1 1 O i
17760374 {0 o o0 © O 11 1 t 1 1

1 = installed 0 = removed




The interrupt vector for the RQDX2 is set under program control.
The first RQDX2 is assigned a fixed interrupt vector of 154. If a
second RQDXZ is installed, its interrupt vector will flost.

NOTE
The RQDX2 is an MSCP device. The first MSCP device in a system is
assigned a CSR address of 17772150. 1f wore than one MSCF device
is installed, the (SR address of the second device must be set
within the floating range. See table 4~3.

In addition to the CSR address and interrupt vector, Logical Unit
Number {LUN) jumpers (0 - 7) on the module must be configured.
When the RQDX2Z is shipped, all of the LUN jumpers are removed.
This is the correct configuration for the first RQDX2 module in a
system and will assign LUNs O -~ 3 to the module. If a second RUDX2
module is added, a jumper should be installed outo pin 2, to
assign its LUNs to a value of 4 - 7. The jumpers represeat a
binary weighted value and can thus be configured to begin at any
LUN from 0 to 35, as shown in table 3-20:

Table 3-20 RQDXZ2 LUN Jumpers

o 5 e i 54 ol e S . R, S O el 5 o S . s . o . VR i 20 i A, S S 3, 4. P S A . S . o ) o WA

LUN Jumper: 5 4 3 2 1 0]

Rinary weighted value: 32 16 8 4 2 1
mmmmmmmmmmmmmmmmmmm _.....Q.,..,‘.s,....—,_.... i o 42 i il e S A S L R i, S S A S i B
LUN assigned: 0O all jumpers out (factory setting)

1 in

2 in

3 in in

4 in

5 in in

ete.

35 in in in
mmmmmmmmmmmmmmmmmmmmmmm v o e o . e o 2 e e et i o o s

For further information, refer to the RQDX2 Controller Mecdule
User’s Guide {EK-RQDX2-UG).
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3.3.2 RD51, RD52, RD53 Disk Drives
Factory Installed: RDSnA-AA (disk kit) n =1, 2 or 3
An RD3nd-AA kit includes the following:
1« RD5So—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

The RD51, 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 systewm.

3.3.2.1 Factory Configuration
The RDS51 read/write printed circuit board (PCB) has a DIP shunt
jumper cousisting of seven breakable metal strips (figure 3-22}.

Table 3-2] lists the configuration of the seven strips.

Table 3-21 ED51 DIP Shunt Jumper Configuration

Pin numbers Connection

1 to 16 not used {nearest front of drive)
2 to 13 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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s,

Figure 3-22 RD5! Disk Drive and Shunt Jumper

NOT UsED
FRONT 55 BRivEe

The RDS2 read/write PCB has five pairs of pins (figure 3-23) that
are used to select the drive. To configure an RD52 as drive DUJ,
place a jumper on pins DS83. To configure an RD52 as drive DUIL,
place a jumper on pins DS4.

The RDS53 read/write PCB has four switches at its rear edge
numbered as follows:

REAR OF DRIVE
4 3 2 1

B e S

To configure an RD53 as drive DUD, depress switch 3. To configure
the RD53 as DUl, depress switch 4.

If an RD5n drive is added to the system, it must be formatted. The

formstting utility is available in the maintenance versicn of the
MicroVAX 11 Diagnostics Kit.
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For further information, refer to:

3

* 9DS2~D, =R Fixed Disk Drive Subsystem Owoer’s Manual
* 113~-UC/11C23-UE RD52 Upgrade Installation Cuide

Figure 3-23 RD52 Disk Drive and Shunt Jumper
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3.3.3 RX50 Diskette Drive

Factory Installed: RX50A-AA
Field Upgrade: Same as factory installed oprion
The RX50A~AA kit includes the following:

RX50~AA : diskette drive
17-00285-~02 : 34~pin cable RX50 to signal dist. hkoard

The RZ50 (figure 3-24) is a random-access, dual-diskette storage
device that uses two single-gided 5 1/4" RXS0K diskettes. It has a
total formatted capacity of 818 Kbytes (409 per diskette). The
RXS50 has two access doors and slots for diskette inserticn. 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 RQDX2
controller module.

Figure 3-24 RX50 Diskette Drive




3.3.4 RC25 Disk Subsystem

5-AA (~AR) (table-top RC2S drive,

Factory Installed: RQCZ5
rtridge and controller module) —AA = 120V,
= 240

Field Tpgrade:

The RC25 is a stand-alone mass~storage disk subsystem {(figure
3-25) with a capacity of 52 Mbvtes. Tt contains two 8-inch,
ouble~sided disks, each with a capacity of 26 Mbytes. One disk is
fized and one is removable. Both disks are mounted on and driven
by the same spindle,

4y ke

Figure 3~35 Disk Subsystem
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The M7740 controller module is an MSCP device. The CSR address of
the M7740 controller module is configured using a DIP switch, E58,
and a jumper (figure 3-26). Table 3~22 lists the factory setting
and other common settings. The interrupt vector is set under
program control.

Table 3-22 M/740 CSR Address

e v o s s s o e S A . A . o A . S i G S ol S . i, e o e .l S 5 A T . 58 o o, . o S it Rl S5 S 5t s 5 i i o

| Al2Z All A10 A9 A8 A7 A6 A5 A4 A3 |A2<- Add. bits
b e E44 Switches — —=mw—mo—— > (Jumper
[y 2 3 4 5 6 7 8 9 10|

17772150 | 1 o 1 o 0 O i 1 0 1

{
]
possible addresses if second MSCP device: §
§
i
'

17760334 |0 o 0 0 0O 1 1 0 1 1 Ji¥*
17760354 | O G v G 0 1 1 1 0 1t
1 = switch on 0 = gwitch off

* () = jumper on left and center pin (wmodule edge towards you)
*k ] o= }umper on right and center pin

NOTE

The M7740 and the M8639~YB (RQUX2 controller) are both MSCP
devices. The first MSCP device in a system is assigned a CSR
address of 17772150. If more than one MS5CP device is installed im
the same system, the CSR address of the second device must be set
within the floating range {see table 4~3).




M7740 Module Lavout

Figure 3-26
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3.35 TK50 Tape Drive Subsystem
The TK50 Tape Drive Subsystem can be installed in the BAZ3
enclesure, or can be ordered as a stand-alone desktop unit.

Order: TE50-AA (tape drive, cartridge)
TQK50~AA {controller module, internal cablie}

NOTE: Both parts must be ordered for a complete sub-system.
Stand-alone unit:  TES0-DA (~DB) (DA = 120V, DB = 240V line cord)

TOK50-AB (controller module, internal cable,
filter connector)

NGTE: Both parts must be ordered for a complete sub-system.

%,

The TKS0 is a streaming tape drive subsystem {figure 3-27} that
uses 95 Mbyte magnetic tape cartridges for backup data storage.

Figure 3-27 TQK50 Tape Drive Subsystem
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The M7546 contrcller module provides the interface between the
TKS0~AA tape drive and the (Q22-bus.

Figure 3-28 shows the location of two DIP switches on the
controller module, which are used to configure the following:

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

The hardware revision level DIP switch ig set tn match the modele
revision level, which is stamped on the back of the module. Check
the revision level stamped on the wodule with the switch settings.
The eight switches in this DIP switch represent a binary weighted
value, as shown in table 3-23:

Table 3-23 Revision Level Switch Settings

Revision Bwitches
Level 1 2 3 -3

1 = closed
switch 8 is nearest module edge

3 = opsn

T N PV A I A D . —— T —————



The unit number may be specified using the unit number DIP switch.
Tt is not necessary to change this switch from the factory setting
if the MicroVMS operating system is installed. The unit =sumber 1is

set as shown in table 3~24:

Table 3-24 Unit Number Settings

Unit Switches
Number 1 2 3 -8

. S . i e s . Sl A S, A, S PO Ll A UM U S o o ik

0 0 0 0 = 0 (factory)
1 1 ¢ 0 -0

2 0 1 0 -0

3 1 1 0 -0

etc.

0 = open 1 = closed
switch 8 is nearest module edge

Figure 3-28 M7546 Module Layout
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The M7546 controller is a Tape Mass—Storage Control Protocol
{THMSCP) device. The (SR address for the first M7546H controller is
fixed and iz set using jumpers (figure 3-28). If an additional
TK50 subsvstem is added, the CS5R address of the second controller
will floatr. Table 3-21 lists the fixed CSR address for the first
and commen settings for a second controller.

Table 3«24 Controller Module M7546 CSR Address

CSR | Al2 ALl A10 A9 A8 A7 A6 A5 A4 A3 A2 <~ Add. bits

sars %)

e

. :
Address | £

17774500 | 1 1 0 0 1 0 1 G 0 0 0 (fae

possible addresses for second controller:

177606404 | 0 0 0O G 1 0D 0 G 0 0 1
1776C444 0 0 o 0 1 cC o 1 0 U
1 = jumper installed C = jumper installed
* 42 is the jumper nearest the module edge

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

For further information, refer to the THS5) Tape Drive Subsystem
‘ser’s Guide (EK~LEPOS-0OM~001).




CHAPTER 4 ~ CONFIGURATION
4,1 Configuration Rules

There are several factors to consider when counfiguring a MicroVAX
system in a BA23 enclosure:

1. Module physical priority

2, Backplane and I1/0 panel expansion space

3. Power requirements

4. Module CSR addresses and interrupt vectors

4.1.1 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 installed in slot 1..
* MS630-8% memory modules are installed in slots 2 and 3,

* MS630-AA memory modules are installed in the CD rows of
slots 2 and 3.

* If other dual~height modules are installed in siots 1 - 3,
they must be placed in the AB rows. No grant continuity
card is necessary.

NOTE
If slocs 2 and 3 are not used for MS630 memory modules,
and are not required for Q22-bus options, it is
recommended that they be reserved for future memory
expansion by installing M9047 grant continuity carde in
the AB rows,

* Dual-height modules installed in slots 4 ~ 8 can be
located in either the AB or CD rows. The opposiie rows must
contain elther another dual-height module or an MS047 grant
continuity card,

o
i
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following list shows the recommended module sequence:

KA630-4 CPU

Local Memory Modules {(no more than two):
M$630-BB
M5630-BA
M5630~AA

Q22-bus Memory Modules
MRV1I MBO47

Synchronous Communications Modules - No Silos
DPV11  M8020

General Purpose 1/0 Ports
DRVLLI~-J MB8049

Line Printer Interface:
Lpvil M8027

Asynchronous Communications Module - No Silos
DLVJI! MBO4Z

Asynchronous Communications Modules —~ With Silos
DZVil M7957
DZQll M3106

Synchronous Communications Modules - DMA
DMYV11-M MB053
DMV11-H MBO64

Communications Module ~ Smart DMA
DEQNA M7504

Asynchronous Communications Module - With Silo/DMA

DHV11I M3104

Streaming Tape Controller - Smart DMA
TQRS50 M7546

O T TS AP S 0 5 N A | A 4N



13. M™ass Storage Controller - Smart DMA
KLESI M7740
RQDX2  M8639-YRB

The relative priority of these options is based on their preferrved
interrupt and DMA priority. The location of the MRVl has no
effect on interrupt and DMA priorities; its locatlon may be
changed to faclilitate cable distribution, etc.

4.1.2 ¥Expausion Space
Backplane:

There are elght backplane slots available for Q~22 bus compatible
modules. The configuration examples in this chapter show the slots
occupied by modules and the number of open glots remaining.

1/0 Panel Insert Space:

There are two type A (1X4) and four type B (2X3) cutouts available
on the back panel for mounting I/0 panel inserts. Table 4-1 lists
the type of inserts usad for each module. The configuration
worksheet (figure 4~1) 1s used to keep track of the number of
inserts that have been used.

4,1.,3 Power Requirements

The configuration worksheet (figure 4-1) 1s used to keep track of
current at +5v and +12v, and power used. The total current drawn
and power used by system modules and mass-storage devices must not
exceed the following limits:

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

Power: 230 watts

NOTE
Maximum +5vde and +12vde currvent cannot be
drawn at the same time, or the 230 watt limit
will be exceeded.
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4.1.4 Bus Loads

Table 4~1 lists the AC and DC bus loads for each Q22Z2-bus moduls.



Figure 4-1 Configuration Worksheet
1. Write the module and mass-storage device name in the columns beside the
packplane slot and mass-storage space numbers.

2. Refer to table 4-1. Enter the +5v and +12v currents, power and [/0 panel
ingert size for each module and mass-storage device.

3. The column totals must not exceed the limits listed at the bottom.

KPLANE © MODULE  CURRENT (amps} | 1/0 PANEL IN 3
T €5 1 4i2v | B {2%3) A (1x4)

- . |
- - e W e e - - - e e e W aR W e W W N % e A S e e e W wr e e e e e s S e
2 AB ! i i |
= i . ]
A e - . o D o a a e s e B
4 AR i ;
cn ; : | i |
o L o o | o e o o | o e
d AR ; i ; ! |
I H f t §
o ey U P g
> AR ! i i
o ! ! . ! |
D e o e e 0 e s e 0 e e e v o
A : ! i
& i !
: ' : {
A S SR AR R M W W W R R S B G e e W ER e O W T G e e M R S e e W S WA e A e e i e |
7 \ | i i
i i ]
T v r--’n»w«m«n’-;a(n»-mn—w:-euw}
& | |
! |

| i |

MASZE v i Y | kY : | |
STORAGE | | : | | |
4 i : . | \ s

+ e o o e o o o o : i ¢

v v v v v |
TOTAL THESE

COLUMNS : e R - - ——_—

MUST HOT

EXCEED: 36.0 T.C 230 4 z o*

1f more than 2 type & filter connecvtors are requived, an adapter
template (pn 74-27740-Cl; may be used. This will aliow three
additional type A filter connectors, but will reduce the available
typs

4-5




4,1,5 Module CSR Addresses / Interrupt Vectors

Modules must be set to the correct CSR address and interrupt
vector, Use table 4~2 to determine the correct settings. The
following rules must be observed:

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

2. If there is a F in the vector column, the device has & floating
vector. Assign a vector to each option checked, starting at 300
and continuing in the following sequence:

300, 310, 320, 330, 340, 350, 360, 370

3, If there is an F in the address column, the device has a
floating CSR address. Use table 4-3 to determine the correct
addresses for these devices., If a module has a floating vector and
CSR address, additional modules of the same type will also have a
floating vector and CSR address.




Tabie 4~2 Address/Vector Worksheet

P 5l S R U i 40 S Y s R D5 .t S ot 50 RS A . S . S5 0 Sl . R s

Check
Unit 1if in
#odule Ho. System Vector CSR Address (N=177}
e S L A TS - e e
KAS30-4 M7606 e e e o
MSH30~-4 M760x | - e e e
DEVIL M8020 1 F F
DRVII-JP | MBO4D 1 F N&4120
DRV1I-JP | MBO4Y9 | 2 F N64 140
LPV1: M8027 | 1 200 N77514
DLYJ1 MBO43 1 F % N76500
DLVJL M8043 2 F N76510
DIvit M7957 1o ¥ F
DzZQll M310% 1 F F
DHV11 M3104 1 boF F
DEONA M7 504 1 [ 120 N7 4440
DMV MB053 1 | F F
DMYLI-CP | MBOA&S 1 P ¥
TOK2S M7605 1 | 224 N72520
TQKS50 M7546 1 E260 N74500
RLESI-QA | MF740 | 1 | 154 N72150
RLV12 M8061 | 1 L160 N74400
aqnxf MB533 | 1 P o154 N72150

* The BL?I} vecter can only be sat at 300, 340, 400, 440 etc, If
the first avallable vector is 310 {or 320, 330), the DLVJ! should
be set to 340 and the next device set to 40D.

S a1 ), e SR A, S i e s, i o P [ — e i < 5 S e S T R e 8 2 3 s O




4,1.5.1 Floating CSR Addresses

Table 4~3 Floatling CSR Addresses
* « pevice may be instalied or not

Go DOWN through the columns in the table to find the
column that matches your configuration,

iny device added to or removed from the list will not
effect the addresses of devices above it.

Device | BSubstitute the numbers below for the ann in 1

......... . -

ZQsY L | t H I

nEQ/Y 2| i i |

pzQ/v 3 | i i i i
| i i | 1 !

DPVii Poeo230 01 % 278 1 * 270 Lo» 316 0 % 330
| I { | i i

V1 b i f 320 i i
i § i | | H

ind MSCP| i 338 | * 354 ; i * 354 | 374

i H j

2nd TRSO) 2 404 | % 439 3 “ $44 | ¥ 448 | 1111
I i { i { i

DHVLL 1 | 440 | 500 | 500 | 500 | SCo | 540

DHVIL i 460 i 53C 520 | §20 520 4

fyey




4,2 Configuration Examples

The BA23-A enclosure can be used for a variety of configurations,
The following exawples show typleal base and advanced svystems.

Table 4~4 shows the backplane get-up for a base system, which zan
be expanded at a later time,

410




Table 4-4 Base System

Mass storage device: RX50
RD52
Backplane Row 1/¢ cutouts
slot# | {standard 1/0)
3 (1%4)  (2%3)
| A B c p ] 2 4
e SO - ——————
1 | KA630-AB (quad) cpu ! 1
o - SO ——-
2 | M9047 grant card | Empty |
+ - e e +
3 | M9047 grant card | Empty {
= P — +
4 | Dpzvll (quad) 4 line multiplexer ] {
o —+
5 | RQDX2 (quad) rd/rx controller |
+ e —+
6 | !
e SOER————
70 |
e e o o e +
8 | |
e I S .
total used : O 2
avallable 2 2
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The configuration shown in table 4~5 demonstrates the
expandability of a MicroVAY system in the BA23-A enclesure. Tt
includes the following features:

* 9 Mbytee of main memory
* 1 RD53 fixed-disk drive, providing 71 Mbytes of

ports for & terminals
* a DEQNA medule to gomnect to Ethernet
* an LPV1l module for an LP25 priuter
* a TKS0~-AA tape drive for system loading and backup

A YRS LS SO A, VOO ORISR L 2 e MO NI SR ) s R
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Table 4=5 Advanced System
Mass storage‘device: RDSB
Backup device: TK50-AA

Backplane s Backplane l
slot # | Row
e e e e o e e i o e e s o et o o e o e o 5 e e e
|
oA B c D t
S - - —t
1 | KA630-AA quad cpu, 1ﬁbyt9 mem. + FPP |
TSR S —— —+
2 | MS630-BB {quad) 4 Mbyte memory
T S S— +
3 | MS630~BB (quad) 4 Mbyte memory |
o RS S ———
4 | Levil prt Ldual)] DEQNA net {dual) |
S — e o e e
5 | DHVI1 (quad) 8 line multiplexer |
¥ S —— S S — —t
6 | TQK50 cont (dual)| M3047 grant card |
O F SRS
7 | RODX2 qudd\ rd/rx controller |
SR — S SRS — +
8 | |
e s e e o v e o s i i "

total used :
available

4-13
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CHAPTER 5~-DIAGNOSTLCS
5.1 Introduction
This chapter performs two basic functions. Tt provides:

1. An overview of the diagnostic and maintenance tools
available for use with the MicroVAa¥ II.

2. A roadmap for the diagnosis and repair of failures,

5,2 KA630 Boot and Diagnostic ROM

The MicroVAX II boot and diagnostic ROM tests the basic
functionality of the XAR30 wodule. Testing can occur in either of
two modes:

==Power-up Mode
-~Console 1/0 Mode
5.2.1 Power-ap Mode

In power—-up mode, the ROM diagnostics, in conjunction wlth the
hoot programs, test the KA630 medule’s ability to load and run an
operating system, the MicroVAY Maintenance System, or other
diagnostic software.

Table 5~1 provides a description of each test located in the ROM
diagnostic, and the LED value displayed on the MicroVAX II CPU I/0
distribution insert while each test is being run, The LED value
is also displayed in binary form by a series of red LEDs on the
KAGB30-~A module (Figure 5-1), and, for values of 8§ or less, on the
console terminal. Table 5-1 also lists the probable field
replaceable units (FRUs} for each particular nonzero value,




Table 5=1.

e e i

i

o

el

LED

LED Status and

9 9 e o i . e o A 8t 5 St i . i e s

| ERROR MESSAGE/PROBABLE FRU 7AIL

e e o ot e e gw_.“.*.....g._ﬂ..um.._w.,.,.w..ﬂ_,m.w_..,.....__..u.-m._...,...,.-..k_.i.

WALTING FCGR

ot vecognilize DU OK assertion
£ DC OK on bus)
ating DC OK on bus)
rted to another signal)
ffPLLi» or not properly

0
.  Power su
coanscied

. HAB30-4 module {does noi recognize P OK asaertion)
. TPower fuppTv fﬂﬁyat‘n* P OK on bus)

22-bus device {negating P 0K on bus)
. Baskpl sne \P OK shorted to ancther sigmal)

RUNNING CHECHSUM TEST ON {PU ROM

L. XAG30-4 wmod

SEARCHING

HAM MEMORY REQUIRED FOR CPU ROM PROGEAMS

¥AG30=-4A module
MSH30 module(s)

KA630-A/M8630 interconnect cable (short~ or open
circuiced)

READ KAG30-A IPCR REGISTER (accesses (22-bus)

1. KAB30-2 module

2. A G22-bus device {preventing the CPU from acquirin
the bus)

3. Backplane (preventiang the CPU from acquiring the

(¥ ]
a8




A TESTING VCBOL VIDEQ CONBOLE DISPLAY {{if present}

Keyboard for VCBO} {defective or not connscted)

Video display for VCBOl (defective or not

connected)

3. VCRBOl module

4. KA630-A module {can’t read or write Q22 bus; may
be shorting Q22~bus)

5. A G22~bus device {preventing the CPU from acquiriag
the bus)

9. Backplane (preventing the CPY from acquiring the
bus)

7. VCBOl digtribution insert

-
.

9 IDENTIFYING CONSOLE TERMINAL

I. KA630-A module (if console does not respoad

within 6 seconds, CPU will proceed to 73
8 LANGUAGE INQUIRY OR CPU HALTED

NOTE: When the LED is stopped at 8,
the system is eithsr: A) preparing to
ask the user to supply the selected
language to be used, B} informing the
user that the CPU 1s halted or C)
actually indicating a failure. If the
system 1s not indicating a halt, but
waiting for a language to be entered,
1t will time out aad continue testing
within 2 to 6 minutes,

NOTE: Before the conscle reaches 8, a
heading should appear which reports the
version of CPU iustalled in the system,
as well as other system information,
If the LED reaches 8 or less and the




~d

£

console terminal deesn’t display a
heading, the followlug problems should
be gugpected:

1. XA630~4 module {probably cousele interface)
2, Console cables {defective or not connected}
1, Qonsele baud rate {mismatched)

4, Comsole rterminal {powered off}

Console terminal {broken)

. Counsoles distribution insert

o
.

RUNNING DATA TESTS ON RAM MEMORY

1. KA830-4 module {RAM memory falluve)

2. MS6 module

3. Backplane {(CD interconnect short- or opemcircuited)

4. EAS30-A/MSHIO interconnsct cable short~ or
open~circulted}

RIUNNING ADDRESS THSTS OH RAM MEMORY

1s MS530 module
2. aﬁkplana {Cp intercoancct short- or opem-circuited)
3. } interconnect cable short- or

RUNHING TESTS THAT USE Q22~3U3 MAP TD ACCESS LOC
MEMGRY

1. KAa530-a module

2. Q22~bus device
the ’?UH)

3. Backplane {preventing the CPU from acquivring the
bus)

{preveating the CPU frowm acquiring

CPU INSTRUUTION AND EEGISTER TESTS

1. KAA30D-A module




3 RUNNING INTERRUPT TESTS

1. KA630~A module

2, 022~bus deviece (incorrectly requesting
interrupt)

3. Backplane (Q22-bus BR line shorted)

2 SEARCHING FDOR BOOTSTRAP DEVICE

NOTE: Be sure to try the remedies in
the Troubleshooting section of the
owner’s Manual before exploriag these
possibilities.

NOTE: Please check signal and power
cahles before assuming drives or
controllers to be defective, Onze
cables have Dbeen checked, examioe
power—-up LEDs on Individual devices and
refer to Section 5-3.

1. RQDX controller, RDS5n drive, RX50 drive, or
interconnect cable defective or not properly
connected.

2, TQK50 controller, TK50 drive, or interconsnect cable
defective or not properly connected.

3. MRVIID module

4, DEQNA module

5. KA630~A modulse

1 BOODTSTRAP DEVICE FOUND

1. Q22-bus bootstrap device

2. Signal cable to bootstrap device {defectlve or
not connected)

3. TPvower cable to bootstrap device {defective or
aot coanected)

4. KAR30-A module

0 TESTING COMPLETED

e e e e o i i i e e i o e e
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Figure 53-1. LEDs on the KAG30-A CPU module

GREEN
HC OX LIGHT RED LEbDs
T st — - e

e ] LMo
{

i

VALUE ONH 8 4 2 1

YALUE OFF O G 0 O

The the gum of values of all LEDs 0¥ {whea transiated to
hexadecimal) corresponds to the hexadecimal values listed in Table

=1

5.2.2 Console Mode

i the Conscle 170 wmode, one of the ROM teste way be selected
using the TEST command, In addition, the EXAMYYE command lets the
iger EXAMINE the countents of registers and memory, and the BOOT
ommand , when combiued with the appropriate gualifier, selects the
boot device. Further details on conscle commands are given in

aprendix A,

oy
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Console Terminal Error Messages
&

Error messages reported on the console terminal are formatted as
shown in Figure 5-2.

Figure

s
@

KA630-AXX

Performing normal system Lests,
7as

? <subtest> <pl> <p2> Lp3>

Failure.
Norral coperation not possible,

5«2, Example of a console terminal error message.

Identifies the processor and the version number of the
console program ROM.

Egplaine that the system is performing
tests as programmed on the ROM.

Begins a countdown sequence to vhow that the system is
progressing through 1its tests. The nusbers displaved
have the same meaning as the numbers displaved on the
rear [/0 panel iansert.

Indicates  that the countdewn  ssquence has  Deen
faterrupted. Displaye a diagnostic message which
irnciudes the question mark, a subtest code nusber and up
to three parameters, A list of ceasole ervor messages,
and their explanations, is given in Appendix B.

Indicates that the test has failed aud that the coanscle
program has stopped executing.
57




5.3 Power-up LEDs on Mass Storage, Backup, and Communications
Devices

Sevaral of the supported optiocns (modules) for MiceoVAY IT have
LEDs which provide information on device~level power-up testing,
Figures 5-3 through 5«5 show the orientation of LEDs ou thase
modules, and Tables 5-2 through 3~4 explaining the definitions of
possible LED readings, and the likely field replacsable units
(FRUs].

Figure 5-3 LED ovientation on the DEQ¥A module

Table 5-2 DEQNA Module LED indications

o it e e o 8 5 12 05 et . 4 o e

LEDS DEFINITION/PRY

3 2 i

ON ON  ON Performing DEQRA Station
Address PROM tast

DEQNA module

« KA630 module
Q22-bus device
+ Backplane

o

N -
-

53-8




ON ON  OFF Performing DEQNA internal
loopback test

1. DEQNA module

ON  OFF OFF Performing DEGNA external
loopback test

1. DEQNA module

2. Cabling (shorted, opened,
or not connected)

3. Fuse ia distribution insert

OFF OFF OFF The DEQNA passed all power-up
tesis.

e e e, . e i < e i, i o 550 P, S A S S e+ S R S T A e Sl

Figure 5-4 ©LED orientation on the RQDX2 module




Table 5-3 RQDXZ

e

Module

LED Indicaticns

D10

oN

OFF

OFF

GFF

CFF¥

ON

OFF

OFF

oN

Of

[P

LEDs

D8

ON

arF

OM

<
g
=

OFF

D7

ON

DN

OFF

S~13

o v i i 5 P ST AR . e e 1y 2 R o o A i 5 1 5 i i it e s o e

Definitilon/ ¥RU

1o BODXZ Module
Pevforming T11 wrocessor test
1. RQDXZ Module

Performing Til timer/counter/
address generator test

i, RODE2 Modale

Performing Q22-bus timer/
countar/ address generator tast

1. RQDXE2 Medule

Performing Serializer/
Deserializer rest

1. RQODX2Z Module
Performing CRO generator test
1. RQDZZ Medule

Ferforming pavdwars vecrsion
test

1. RODEZ Medule




OFF  ON ON ON Performing ROM checksum tast
1. RODX2 Module

ON OFF  OFF  OFF Performing RAM test
1. RQDX2 Module

ON OFF OF¥ ON Performing diagnostic interrupt
test

1. RQDXZ Module

ON OFF  ON OFF Performing shuffle oscillator
test

1. RQDX2 Module

ON OFF  ON ON Performing valid configurazion
test

1. RQDX2 Module

ON ON OFF OFF NOT USED
oN ON OFF ON NOT USED
ON ON on OFF NOT USED
OFF  OFF  OFF  OFF Testing completed

e ot o e i, 9 4 7 S 0l A 5l 5l S0 5 A . 0 0 35 8, 7 0 o S S
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Figure 5-3 LED ovientation on the TK50 module

2 1

PO

,i.m,~J«H~;~7

S

Table 5-4 TK5) Module LED Indications

i o e 2 o o i 28 o 5 o 98 2 28 S 5 o o e . o o st o e

LEDs pefinition
z 1

ON THEN OFF Module/drive interaction test
OFF fails

. TOK50 module
2. TR0 drive
1., Intevconnect cable

OFF 0N TGRS module falled power—up
tegt

1. TQRSU module

(o
e
rt(‘
<o
oy
bz

Madule powET=-up tesgt and
module/drive interaction tests
both failled

1. TQKS0 module
2. TK3) drive
3. Intercounact cable

ON THEN oH Moduie and drive working
CFF properly

e il A S i i S 5 3t s o o s

,;h._mm..,u-_ s o s . e i St S, A i s 8l i il e G s il Sh

S oI o ) DA 70 S O PSSR S P 05 208 v
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Several supported options for the MlcroVAX II system havz a single

LED which indicates proper operation of that option.
options include:

DRV11 (on indicates proper operation)
DHV1Y {on indicates proper opervation)

Those




5.4 MicroVAX Maintenance System

{MMS) is a combination
em. The system ig available o,
1 versieng provided with each
varsiﬁn= shipped with the MicrovVax
L1 on version is documentad here,

: d ted in the %L croVaX I1 System
The installation version :

- Configuration verifilcation
Svstem level testing
o, and caa be loaded into any MicroVaX I1 system

ette, Figure 53-6 shows the menu tree which
te  the wvavieous functions on  the MicroVAx

514
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HAIN MENU

— N Test the system
2. Show system conflguration and devices
3. Display Utilitiss Meou

4, Display Service Menu

.- I8 Exit MicvoVAX Maintenance System

e day, PERFORMS SYSTEN g
- LEVEL TESTS, 5
REPORTS FRU TF ONE|
18 FOUND

i

2.l SHOWS SYSTEM
CONFIGURATION

GIVES MESSAGE:

. Fnls
iy |
TC USE THIS FUNCTION, YOU MUST PURCHASE THE MICROVAX |
MAINTENANCE KIT WHICH INCLUDES THE APPROPRIATE LIUENSE!
P, T e i
. GIVES MESSAGE: 1
e ; ;
TO USE THIS FUNCTION, YOU MUST PURCHASE THE MICROVAX !
| MAINTENANCE XIT WHICH INCLUDES THE APPROPRIATE
i 5
| EXITS MICROVAX

MAINTENANCE SYSTEM

FIGURE 5-6. The Menu Tree for the MicroVAX Maintenance Systenm,

A %A‘
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5.4,1 Configuration Verificatlion {menu irem #1;

MMS provides verification of system iastallation by determiaing
and displaying recognized system configuration, A preblem or
incorrect installation is evident when any device known to be
shysically installed s wmissing from the terminal display,

5.%.2 System Tests {menu item #2)

ystam level funcoional and exerciser tests are run by MM3,
ystem level tests ave run on all recognized devices, and can be
un by any auser at any time, without jeopardizing data.

YU
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5.5 Troubleshooting
When the MicroVAX Il system or a supported option falls or
exhibits erratic behavior, one of several tools may be used to
help diagnose the problem., The primary tools used to troubleshoot
the MicroVAX II system are:
-~Front panel indicators and lights
~~Powar-up self-tests
-=The MicroVAX 1L Owner’s Manual
-~The MicroVAX II System Technical Manual (this manual)
--MicroVAX Maintenance System—-~installation version
-~The MicroVAX I System Maintenance Gulde
~—MicroVAaX Maintenance System—-service version
NOTE: Before using the Troubleshooting
section of this mannal, please read the
problem/solution sectlon of the Owner’s

“Manual.

Most problems exhibited by a MicroVAaX IT system will f£all under
one of the following categories:

~~Uukpown system level problems (system falls to boot)

~-Suspected device level problems (system can boot, problem
may be intermittent).

CPU problems

Memory problems

Mass storvage problems
Communications problems

5~17
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Figure 3~7. Troubleshooting flow for fail-to-boot problems.
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Lad

Mouitor the console terminal to determine where in the
power—up self-test the system is failing. If the consocle
remaing blank, check the LED an the £PY I/5 distributiocn
insert, and consult Table 5.1 of this manual to determine
the cause of the problem and fthe suspected ¥RUI. If the
LED also remains blank, check the front panel LED on the
system, and continue as shown in Figure 5-4 to determine
the cause of the problem and probable FRI.

A. The LED has run through power-up tasts--the I/
distribution insert may have been iandaver
T

the loopback mode, causing the console toe be bypassed,

5, The LED has stopped at a wvalue other than ¥F-~the
conscle or the cable which connects the counsole tn the
1/0 distribution panel is probably faulty.

C. The LED also stops at a value of F--the CPU, the I/0
distribvution lusert, oy the cable which connects the
ingert te the CPU is probably faulty,

. The LED also remains bhlank--chack the front panel on
the system, and contianue ae shown in Figure 5-7 to
derermine the cause of the problem and the probable FrRYU,

If the console stops between 7 and 3, use the console
information, combined with the information in Sectien 5.2

to determine the cause of the problem and the suspected
FRU,

If the console stops between 2 and G, use the coasole
information and the LED indlcators on individual module,
combined with the information in Sections 3.2 and 5.3 to
determine the cause of the problem and the suspscted FRU,
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5.2 Device-Specific Problems

Figure 5-8 outlines the geuneral troubleshooting procedure when the
yatam can boot the MicroVAX Maintenance System, but a problen
with a specific device is suspected,

o

TRY TG 3
FROBLEN
TROYELE
SECTI0s OF
OWHERT S MARUAL

CORFLGHRAT (m,

UTTLETY
.
I o,
i T,
RTINS iy T,
ALL KHOWH BEVICES T

4ARE RECOUNIZAD
Y THE 3YSTEM

e

H
= A—

START SYS7TEM

| LEVEL TESTING
FROB MAIN WEND

20T kaIEiL‘ COMNECTRD,
o NOT "Rl)?!!l‘{

r
: RE<ER TO CHAFTERS

P4 AND S Tu REMOVE
{THE DEVICE (on

?'J& &Eﬁﬂ
REPLACENZ NI’

PROCEDLRES
CaLl auTHOR
BREVICE PERZON
ettt e e

= |

i
MICKOYad 3¥STEn
! MATATHEHANCE GiiDR)

Figure 5-8. Troubleshooting flow for Device-Specific problems,
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Boot the MicroVAY Malntenance System,

Run the configuration procedure avalilable from the Main
Menu, Check to make sure that all devices known to be
in your system appear on the screen. If a device known
to exist does not appear on the display:

A, It is improperly counected or is broken--refer to
Chapter 6 for removal and replacement information.

B, It ig configured to the wrong address-—refer to
Chapter 6 for removal and replacement information, and
refer to Section 4.1.5 for configuration instructions.

Run the system level tests available from the Main Menu.
After approximately & minutes or less, the screen should
display the results of testing, Once the testing has
begun, one of three cases should occur:

A. The test locates a suspected FRU--refer to Chapter b
of this manual for removal and installaticn of the FRU.

B. The test fails, but does not locats a suspected
FRU~~1look at device LEDs and refer to Ssciion 5.3,
contact authorized service personnel, or refer to the
MicroVAX IT1 System Maintenance Gulde.

C. The system passes but vou still suspect a problem——
look at device LEDs and refer to Sectlon 3.3, contact
authorized service personuel, or refer to the MicroVAX
II System Maintenance Guide,

Ut
i
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CHAPTER 6~-FRU REMOVAL AND REPLACEMENT PROCEDURES
6.1 INTRODUCTION

This chapter describes the removal and replacement procedures for
the field replacable units (FRUs) in the BA23 enclosurs. Figure
&6-~1 shows the major FRUs as sszen from the front of the enclasure.
Table 6~1 provides a list of the FRUs and their part numbers.

CAUTION

Static electricity can damage Integrated circuits contained on
modules installed in the BA2Z3 enclosure and in wass storage
devices., Always use a grounded wrist strap (29-11762-0C) and
grounded work surface when you access any ioternal par: of your
microcomputer system,

ROTE

Only qualified service technicians should perform any of thege
removal and replacement procedures,

Table 6-1 Field Replacable Units

Order
Compounent Part Number

H78564-A Power supply
Powar supply ac power cable with ac switeh

30-21749-01

70~20434-01

System dc fan {rear)
System dc fan (froat}

12~17556-01

12-17556-01

Dc fan power cable 70-20449~00
Backplane assembly 70~1%986=-00
(22~bus backplane H9278-4
Signal distribution panel 54-15633-00
Backplane dc power cord T0-20450-01
Diskette drive RX50~As**
RX/RD power cable 70~20435-1F
RD51 fixed disk drive RDS1—-AA%*%

RDS2 fized disk drive RDS2-AA%%
or
RD53 fixed disk drive

30~21721-02%%
30~23227-02%*

RD53~As**




Table 6~1 Field Replacable Units

Order
Component Part Number
EDS1 read/write printed circult board 292466500
RD52 wmain printed civcult board 29~24992-00
ED53 device electronics printed cireult board 29-25339-00
ED31 dip shunt 29-24115-00
RX50 signal cable 17-00285~02
RD5a signal cable {20 wire) 17~00282~00
RDSn signal cable (34 wire) 17-00286~-00
Front Countrol panel 702200701
Coutrol panel cable 70-20451~1C
Patch and filter assembly 70~19979-00
300A patch panel 541764401
SLU cable 10 pin 17-00624-01
LED cable 20 pin 17-00732-02
sdaptor plate 74-28684~01
I/0 distribution panel 70~19979-0
Front Bezel (rack mount) 74-25501-01
Front Bezel (floor/table) 74=-29559~0
Rear Begel 7627 560-0
Pedestal {floor) 74-27012-0
Enclaosure plastic skins 70~20469~01
Rack mount kic 70-22025-01
Chassis support kit 70~20761-01
Loopback connsctors 12-15336~-00
KAG30~AA CPU module M7H06—8A
KA630~AR CPU module M7606~BA
M5630-AA memory module (I MB} M7A07-AA
MS630-BA memory module (2 MB) M7608-4A
MSE30-BE memory module (4 MB) M7608~BA
DZQ11 M3106
Davil M7957
DZV1L cabiner kit CK~DZVII-DB
BLVJL MB043
BLVI1 cabinet kit CK~DLVIL~LE
DEGNA M7 504
DEQNA cabinet kit CK~DEQNA-K3
RQDYZ MB639~YA



TK50 drive TK50~A

QK50 controller MT546
TK50/TQK50 interconnect cable 70-22300-01
Grant card M9047

* A replacement power supply must have the same part number as
the power supply vou removed,

%% If you are adding one of these drives to a previously diskless
system, you need to use the RA500-AA, RD510-AA, RD520~AA, or
RD53Q~AA options. These opticas contaln the drive and the
signal cables.

figure 6-~1 BA23 enclosure FRUs
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Tnis chapter presents FRU procedures from the front to the rear of
the enclosure,

NOTE
Ualess otherwise specified, veplace FRUs by reversing the order of
the removal procedures.

6.2 CONTROL PANEL REMOVAL
Use the following procedure to remove the control panel

b""g_‘: *

P
]

Flgure

1. Unplug the ac power cord

&
&

from the wall socket,

Z. Remove the froat plastic cover by holding each end and pulling

the cover away frow the system

+ Rewmsve the front chassls retaining bracket,

4, Push the subsystem forward.

5. Remeve the subsystem storage cover.

6. Remove the four screws retaining the control panel assemply.

7. Disconnect the Berg coanector from the control panel,

8. Remove the power supply connector from J7 on the power supply.
TO INSTALL A REPLACEMENT CONTROL PANEL

1. Reversa stepe i through 8.

2. Make suve the LTC switzh and the Restart enable switch on the
Centrol panel printed circuit board are in the out position,

R T S




Remove the Control Panel

Figure 6-2




6.3 RX50/TRA0 DRIVE REMOVAL {RY50 SHOWN

Use the following procedures to remove the RXS50 diskette (TK50
tape) drive (Figure 6-3},

KOTE

The diskette and tspe drives are single field replaceabls unit
{FRUs). Do not disassemble the them or remove any of the printed
gircult boards, All adjustments must be wmade in a special tvest
configuration.

.
gi?? ugse formatted RISQK diskette available from Digltal and its
liscensed distributors.

1. Remove both covers and the ac power cord.

2. Remove the front chassgls retainiag bracker.

3. Push the subsystem forward,

4, Rewmove the subsystem storage cover,

5. Disconnect the signal cable and the d¢ power cable from the
digkette drive by pulling straight up oo the connectors.

6. Push down on the release tab, slide the drive forward aund
remove,

NOTE
Remove the cardboard shipping insert from a newly installed RX50
diskette drive,




RX50/TK50 Drive Removal (RXS50 shown)

Figure 6-3




6.3.1 TK50/TQK50 INTERCONNECT CABLE REMOVAL AND IHETALLATION

The TK50 tape drive is connected to its TQK50 controlier module
via an interconnsct cable which ruas through the trap door on the
gignal distribution panel, and uaderneath the modules in the card
cage, Once you have removed the TK50 drive from the BRA23
enclosure, use the following procedure to remove the interconnect
cable,

1. Release the interconnzct cable from the wire tie which holds
it to the trap door on the signal distributicn panel,

2. Remove the two screws which attach the trap door ta the
signal distributicn panel, and remove the doow,

Figure 6-4 Trap Door Removal

8




3. Disconnect the RQDX controller cable (also present behind the
trap door) and move it to the side to provide working room,

4. Go to the rear of the BA23 enclosure and remove the module in
slot 8 (the bottom slot) of the backplane (see Section 6.9).

%, From the back of the enclasure, pull the TKS0/TGKS0
interconnect cable through the signal distributisnn panel,
backplane, and card cage.

NOTE: When replacing the interconnec
cable, be sure to observe the "THIS SIDE
UP" marking on the cable. As a check,
the striped szide of the cable should be
nearest the front fan of the enclosure.

NOTE: When replacing the cable, it is
easiest to push the cable from through
from the front of the enclosure to the
back, rather than from back to front,.

NOTE: When installing a TE50 in a BA23
enclosure which has not previously
contained a TK50C drive, make sure to
algo install the New trap door shipped
with the TK50. Do uot try to use the
trap door which originally came with the
system.

6~9




6.4 RD5n FIXED DISK DRIVE REMOVAL

Use the following procedure Lo remove an RDSn fixed disk drive
(Figure 6-5}:

CAUTION: Handle any fixed disk drive
with care. Dropplng or bumping the drive
can damage the disk surface.

HOTE: Package any disk drive to ba
returned in the replacement disk drive’s
ghipping carton, If the shippiog carton
is not availlable, one may be orderved
{Digital Part Ne. 99-90045-01).

NOTE: You must format a newly installed
EDS5n  disk drive before testing the
system and using the drive,

1. Remove both covers and the ac power cord,

2. Removed the front chassis retaining bracket.
3. Push the subsystem forward.

4. Remove the subsystem storage cover.,

CAUTION

The RD531 fixed disk drive has an exposed
head positioner flag on the fromt right
side. DO NOT touch this area. Doing so
cap cause the head positioner flag to
rotate, vesulting in damage to the
drive.

HOTE
4n RDSZ disk drive does not have an
expoged head poaltioner flag.

5. Remove the power plug and twe ribbon cables from the ERDSn
drive,

6., Push down on rthe release tab, slide the BED%n disk drive
forward and remove.

b-10




RD5n Removal {RD51 Disk Drive Shown)

Figure 6=-5
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HOTE:  To configure an BD5n drive as DUD
or BUAD, make sure the Jumper clip i

set at D33 (figure 6-8),

o

Figure 66

Set the RD5Z Jumper Clip

I m,.w-ﬂ‘i

HOTE

Only format a fixed disk drive when you
replace a complete RDSn drive assembly,
Refer to Appendix ¢ for instructions,

P

any other 2D5n disgk drives that may be presenc
fore you format a newly installed RDS5n disk drive. Remember

writ

be to

te enable these additional 2DPSn disk drives when formatting of
the new RDSo disk drive is complete,

¥
i

[
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- 6.4.1 RD51 DISK DRIVE READ/WRITE BOARD REMOVAL

The RD51 read/write board is the only part of an RDSL drive that

is replacable. Always try replacing the read/write board before
you replace an entire RD51 disk drive.

1. Remove the four phillips screws retaining the skid plate. Set

the skid plate aside (Figure 6~7)

Figure 6-7 KD51 Disk Drive Skid Plate Removsl

2. Using a 3/32~inch allen wrench, remove the four screws that

hold the read/write printed circuit board to the fixed disk
drive (Figure 6-8).

6-13




3.

Digconnect connector PS5 from the gide of the board.

Figure 6~8 RD51 disk drive allen seorews and connector P5 removal.

Digconpest counectors ®H, P/ and PB from the front of the
read/write printed circuit board (Figure 6-9),

Disconnect connector P4, a 2 wire connector found on the rear
of the read/write printed circuit board next to the dc power

CONNBCtor,

Remove the fived disk drive read/write board,

6~14




Figure 6-9 RD51 Disk Drive Connectors P6, P7, P8, and P4

7. Make sure the Jumper configuration of the lé~pin BIP shunt
pack matches the listing Iin Table 6-2.

&6~15




Table 6-2

BDE1 Jumper Configuration

2in Numbers

[#4)

P N W

¥
[
[+]
R B el el i = ]

* placs
the 16—

NOTE

You d0 not nead toe format an EDS1 disk drive when you only replace

fa Cennection

Not used®
In
In
I

)

1P Jumper pack in the rear 14 receptacles of

DIF
(Figure 6-103}.
2 DIP

D a ks 2

Shunt Pack Setting

RN e

Rear of drive

= o
i CHC D
—ig OO
— 0 2 B
mgc‘:z::‘s‘
—HC=5
. w“:‘

Not used

Frownt of drive

§

the read/write hoard,
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6.4.2 RD52 MAIN PRINTED CIRCUIT BOARD REMOVAL

NOTE
Replace the main printed circuit board (MPCB) only on RD52 disk
drives with a drive part number of 30-21721-02.

NOGTE
Screws located on the glide plate and MPCB are different sizes.
Make sure you relnstall the screws in their proper location,

1. Remove the four phillips screws retaining the slide plate and
ground clip., Set the slide plate aside (Figure 6-11},

Figure 6~11 Remove the Slide Plate

2. Unplug the Z-pin counector {Figure 6~12),
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3., Remove the two Phillips screws that attach the front bezel to
the drive.

Figure 612 Remove the Z-pin Conmnsctor and Screws

4. Remove the froat bezel by pulling it away from the drive., The

bezel is held in place with pop fasteners (Figure 6~13).
Figure &~13 Remove the Front Bezel

618




5. Remove the three Phillips screws from the heatsink, grounding
strip, and the corner cpposite the heatsink {Figure 6~14).

Flgure 6~14 Remove Phillips Screws from Heatzink

o .




6. Lift the MPCB stralght up until it clears the chassis. This
disconnects P4, a 12 pin fixed plug {Figure &-153).

7. Disconnect P5, a 10-pin connector.

Figure 6~153 Remove the MPCH
PS*WX\
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6.4.3 RD53 DISK DRIVE DEVICE ELECTR 3NICS BOARD REMOVAL

The RD53 device electronics board is the only part of an BEDS3
drive that 1is replaceable, Always try replacing the device
electrouics board before you replace an entive RDS53 drive,

1. Remove the four phillips screws retalning the slide plate and
ground clip. Set the plate aslde {figure 6~18).

2. Loosen the two captive screws which hold the device
electronics board in place,

3, Rotate the board upward (the board pilvots in hinge slots at
the front of the drive). Belng careful not to strain any of
the comnectors or cables, rilt the board over center until it
comes to rest against the outer frame,

CAUTION: Flexible circult material is
fragile and requires careful handling
o avold damage.

-~

Figure $~16 BRDS53 Device Electronics Board Removal

Iy

DEVICE ELECTRONICS

BOARD ,s;éﬁ}\\\\\ HUTOR CONTROL BOARD
©
A S5
& -3 4
oo 2270
“EE-";"M " scrmvs, motor contron
: i Boara

FREAMPLIFIER BOARD

SCREWS, Berel
and SHIELD v Bene
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Wl

Disconnect the Motor Control board counector J8 and the
Preamplifier board comnector J9 from the readfwrite board,
Both connectors and cables are fragile, handle them with

care.
Lift the board out of the hinge slots.
NOTE: Make sure to set the jumpers aand

switches for the new board to the sane
pestitions as the old one.
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6.4.4 RD5N/RQDX INTERCONNECT CABLE REMOVAL AND INSTALLATION

RD5N and RX50 drives are connected to the signal distribution
panel, which is in turn connected to the RQDX controller module
via an interconnect cable which runs from the signal ditribution
panel underneath the modules in the card cage to the back of the
RQDX module. Once you have removed the drives from the BA23
enclosure, use the following procedure to remove the interconnect
cable,

1. Release the TK50 interconanect cable (if present) from the
wire tie which holds it to the trap deoor on the signal
distribution panel.

2. Remove the two screws which attach the trap door to the
signal distribution panel, and remove the door {flgure 6~17},

Figure 6-17 Trap Door Removal (non-TK50 model shown)
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Disconnect the TK50 controller cable {which may also be
present behind the trap dosr) and move 1t to the side to
provide working rooum.,

Tisconnect the RD5Sn/RQDX  interconnect c¢able from the
connector which was exposed by removing the trap door.

Go to the rear of the BA23 enclosure and remove the module in
slot 2 {the bottom siot) of the backplane {see Section 6.9,

From the back of the enclosure, pull the RD5a/RGDX
interconnect cable through the signal distribution panel,
backplane, and card cage.

NOTE: You may also have to remove the
TESO/TQKS50 cable to get the RD3n/RQDY
cable out,

NOTE: When replacing the cable, 1t is
asiest to push the cable from through

@
from the front of the enclosure to the

back, rather than from back to front.

NOTE: Wher raplacing the TKS50/TQKSO
interconnect cable, be sure to observe
the “THIS S$IDE UP” marking on the cable,
As a check, the striped side of the cable
should be nsarest the front fan of the
enclosura.




6.5

Use

Le

BACKPLANE ASSEMBLY REMOVAL
this procedure to remove the backplane assembly,

Remove the front and rear covers and all cables. iabel them
for reinstallation later,

Remove the rear retaining bracket and slide the subsystem
completely ocut through the bhack.,

Remove both the subsystem storage cover and the Q22-bus module
cover (Figure 6~18).

Figure 6~18 Backplans Removal (I =f 43




Open the rear I/0 panel assembly by loosening the two captive
screws, disconnect any cables attached to the I/0 panel., Label
them for reinstallstion later. Kote the orientation of the red
stripe on any cables you remove,

Remove all modules (Figure 5-19) Refer to 6.9 for
instructions,

NOTE: Document the location of each
module as 1t 1s being removed to help
ensura correct reinstallation.

Remove the cowling {if present) from the front fan,

Remove any RES50 and BDSn disk drives that wmay present {(see 6.3
and 6,4},

Remove the RX50 and RD5n disk drive signal cables from J6, J2
and J7 on the signal distribution panel.

Remove all power supply connectors and front control panel

connectors from J1, J4 and J2 on the signal distribution panel
and from J? on the power supply.

626
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Backplane Removal Removal (2 of 4)

Figure 6~19
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Inlng the small access cover. Remove

o ¥
he cover and & nnect the ecable from gide two of the

backplane (Figure §-20}

11. Remove the four screws holding the backplane assembly to the
chassis,

Figure 6=20 Backplane Removal {3 of &)




12. Pivot the CD side of the backplane assembly 45 degrees toward
the rear and 1lift 1t stralght up (figure 6~21).

Figure 6~21 Backplane Removal (4 of 4)

6.6 POWER SUPPLY (H7864~A) REMOVAL

Use the followlng procedure to remove the power supply (Figure
6-22).

NOTE

The H7864-A power suupply is not adjustable, nor does it contain
replaceable printed circuit boards, The +5 Vdc and +12 vde
regulators are fixed. Voltage tolerance is +5.1 Vde (+/- 2.5%) for
the +5 Vdec regulator, and +12.1 Vde (+/- 2.5%) for the +12 vde
regulator. Ripple is 50 mV peak to peak at +5 Vdc, and 75 aV peak
to peak at +12 vdc.
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Remove the front and rear covers and all cables.

Remove the rear chassis retaining bracket and slide
subsystem completely out through the back.

Remove the subsystem storage cover,
Remove the fan cowling and cowling holder (if present).

Figure 6-2Z Power Supply Removal

the




5. Disconnect the backplane power connector from J9 on the power
supply and J1 on the signal distribution panel.

6. Disconnect the mass storage power connector from JB3.

7. Disconnect the front fan power connector, and the front
control panel power connector, from Ji10 and J7. These
connectors are keyed and have a locking assembly,

8. Remove the five screws holding the power supply to the
chassis,

9. Lift the power supply assembly out of the chassis and rest it
on top of the QZ2 bus modules cover (Figure 6-23),

10, Disconnect the power connector from the rear coocling fan,

Figure 6~23 Remove Power Supply and Fan Connector
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TGO INSTALL A REPLACEMENT POWER SUPPLY

1. Place the replacement power supply on top of the {22 bus module
cover and connect the rear fan power cable,

CAUTION

The rear fan power cable 1s not keyed. Observe the polarity of the
connector, The curve of the ¢oanector must match the curve ¢f the
fan housing {Figure 6~24).

Figure 6~24 Install Rear Fan Power <Cable

2. Place the power supply in position. Make sure you reute the
rear fan cable over the top of the rear fan {(Figure 6-25).

3., Reverse steps 1 through & of the removal procedure te finish
installing the power supply.

Figure 6-23 Rear Cooling Fan Power Cable Position
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6.7 REAR COOLING FAN REMOVAL

Use the following procedure to remove the rear coeling fan {(Figure
6-26) .

1. Remove the front and rear covers and all cables,

2. Remove the rear retainlang bracket and remove the subsystem
from the enclosure,

3. Remove the power supply unlt and disconnect the rear fanp power
connector {refer to section 6.6,

4. Remove the four screws and spacers that hold the fan to the
chassis and remove the fan,

Figure 6-2 Remove the Fan from the Chassis




TO INSTALL A REAR REPLACEMENT FAN.

1. Relocate the four screws and place the fan guard on the
screws. Make sure the cross members of the fan guard face the
inside of the unlt {figure 6-27}.

2. Place the spacers on the screws snd sscure the fan, Make sure
the fan is oriented as shown. The airflow must be away from
the power supply.

3. Reverse steps 1 through 3 of the removal procedure.

CAUTION

The rear fan powar cable is not keyed. Observe the pelarity of the
connector, The curve of the connector must match the curve of the
fan housing as shown in Pigure 624,

Figure &~27 Install the Rear Fan.
R Rear
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6.8
Use

1.

(=1

FRONT FAN REMOVAL
the following procedure to remove the frount fan {Figure H~28).
Disconnect the ac power cable and remove the front cover,

Remove the front retaining brack and push the subsystenm
forward.

Remove the subsystem storage cover,
Remove the front fan cowling (if present).

Disconnect the front fan power cord from J10 on the power
supply and from the fan.

Figure 6-28 Discoanect the Front Cooling Fan
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7. Remove the four screws and spacers that hold the fan and fan
guard to the chassis and remove the fan (Flgure 6-29}.

Figure 6~232 Remove the Front Cooling Fan

TO INSTALL A& REPLACEMENT FRONT FAN

1. Remsve the power cable and Ffan guard (1f present) from the
intake gide of the old fan and fit them to the replacement fan
(Figure 6-30),

CAUTIUR

The front fan power cable is not keved. Observe the pelarity of
the connsctor, The curve of the connector must match the curve of
the fan housing ae shown io Plgure 6-30.
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Figure 5-30 Connect Frount Fan Power (able and Fan Guard

3

.« Relocate the four screws and place the fan guard con the
screws., Make sure the cross members of the fan guard face the
inside of the unit (Figure 6-31).

3. Place the spacers on the screws and secure the fan, Make sure
the fan is orlented as shown. The ailrflow must he away from
the mass storage area,

T
P
=
e
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4. Reverse steps 1 through & of the removal procedure to
installing the front cooling fan.

Figure 6-31 Install Replacement Fan
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6.9 MOGULE REMOYAL

Use the following procedure to remove modules from the BAZ3
enclosure (Figure 6-32).

CAUTION
Static electricity can damage wmodules. Always use a grounded wrist
strap aud grouanded work surface when working with or around
modules,

CAUTION

Remove and isstall modules carvefully fo prevent damage to wmodule
components, other modules, or possibly changing the switch
settings.

HOTE

Replacement wmodules come wraped in special antistatic packaging
material. A silleca gel packet 1s also included to prevent damage
from molisture. Use this antistatlc packaging material and gilica
gel packet to protect any medules you store, transport or return.

HOTE

1f you install dual-height 022-bus wmodules in slots 1, 2 or 3 of
the BAZ?% backsplans, you must ianstall them Iin rows A and B,
MS5 3044 modules, 1f present, must be Installed in rows C 2nd D.

ght madules in slets & through 8 of the

, ¥ install a grant continuiry card (M9407)
in rows & or C if a second dual heaight modale is not installed in
the same slot.

dual he

%
=
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[
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Module Removal

Figure 6-32
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Remove the ac power cable from the wall outlet.

Remgve the rear cover and all cables, Label all cables for
hi

reinstalliation later,

Loosen the two screws retaining the rear I1/0 panel assembly,
Swing the aszesbly open and remove the ground strap screws.

Disconnect r cables attached to the back of the 1I/0 panel
aggembly., ¥ > their specifilc locatlon and the orientation of
the red strip on each cable.

Siide the modules parcially out of the backplane and remove
any cables that are present. Note the orientation of the ved
gtrip on each cahle.

Remove the module from the chassis.

HBOTE: Document the lecation of each
wodule as it 1z beilng rewoved to halyp
ensure corvect reinstallation.

BOTE

(22 bus quad helght modules have levers
at pach ead used o lock the module in
place and te assit in releasing the
moduzle from the backplane, Flgure 6-33
shows the operatioan of these ejector
levers,

Figurs 6~33 Guad Module Ejector Levers
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TO

INSTALL MODULES

Make sure you set the jumper and switch configuration of
replacement modules correctly. Check the setting against the
ald module or refer o the wers or installation gudde supplied with the new mdule.

Reverse step 1 through 6 of the removal procedure.
Retest the system to confirm that the system 1s working

correctly., Refer to Chapter 3, Troublshooting of your system
owner’s manual for instructions,

6.10 REAR I/0 INSERT PANEL REMOVAL

Use the followlng procedure to remove a rear 1/0 insart panel
(Figure 6-34),

1.

Remove the ac power cord for the wall outlet.

Remove the rear cover and all cables attached to the insert
that is to be removed. Label the cables for reinstallation
later,

Loosen the two screws retalning the rear I/0 panel assembly.
Swing the assembly open and remove the ground strap screws.

Disconnect any cables attached to the patch panel fnsert. Note
the orientation of the red strip on each cable,

Remove the four screws holding the panel iansert to the rear
I1/0 panel assembly and remove the insert.
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it atvt Panel Removal
Rear I70 Inssvi Panel R
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Figure 6~34%
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6.11
Use
the

1.

[

TIME OF YEAR CLOCK BATTERY BACKUP REMOVAL
the followlng procedure to remave the battery backup uanit for
time of year (T0Y) clock.

Remove the ac power cord from the wall ourlet.

Remove the rear cover and the counscle terminal cable from the
rear 1/0 CPU insert panel {Figure 6-~3%)

L

figure §~35 rear I/0 Distribution insert {front view
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Loosen the two screws retalning the rear I/0 pansl asseably.
Swing the asseumbly open and remove the ground strap screws.

Disconnect any CPU wodule cables from the insert panel., Note
the orientation of the red strip on each cable removed,

Remove the four screws holding the {PU panel insert to the
rear I/0 panel assembly and remove the lasert.

Discennect the battery backup unit (BBU) from the CPU panel
ingert (Figure 6-36).

Carefully spread the plastic BBU holder and pop the battery
back up unit out (figure &-373 .




BBU

Disconnect the

Figure 6-36

BBU Removal
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APPENDIX A

CONSOLE COMMAHDS

A.1 CONSOLE COMMAND SYNTAX

The console accepts commands up to 80 characters leng.  Longer
commands  are rvesponded to with an error wmessage. The count dess not
include rubouts, rubbed out characters, or the terminating carrilage
return.

Commands may be abbreviated, Abbreviations are Fformed by dropping
charactecrs from the end of a keyword. All commands ave Lzed
from their first character,

PR ey
e OR

Multiple adjacent spaces and tabs
8

bt re treated as A single space by the
cousole. Leading and trailling ¢

4 C
paces and tabs ara ignored,

Command gqualifiers can appear after the command keyword, or after any
symbol or number in the command.

All numbers (addresses, data, counts) are in hexadecimal, {Note
though, that sybolic register names include decimsl digivs.) He
digits are O through 9, and A through ¥. The
distingulsh Dbetween upper and lower cuse either
through F) or in commands. Both are accepted,

A.2 REFERENCES TO PROCESSOR REGISTERS AND MEMORY

The KA630U conscle is implemented by macrocode executiag from ROM. For
this reason, the actual processor registers may not be modified by the
command interpreter. When console 1/0 mode is enterad, the counscle
saves the processor vregisters in a scratch page and all command
raferences to them are directed to the covresponding scratsh page
locarions, not to the registers themselves. heo the console reenters
program mode, the saved registers are restored and any changes beconme
operative only then, References Go procegssr memoery ave handled
., normally except where noted below.

A




Nﬂrmallgg a free page on
‘sslw does

Lo the
be qualified

plify debugging of sole p'@“fnd;
command may not reference the console scratcl
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H ind unload

¥ Zaddresa>

The X command & by automatic systems communi
the oonscle. £ is not Lﬁt&hﬁt' for use by wps
congole loads or unloads {(that is, writes (& memory, or

muamher of data
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into memory.

rom menory and
are &

sat, data
remaining  bita

L ne coeunt
mumber of bytes t
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retars, The next : congol

checksum, which 1is not ec hcv& The
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net including the ring carviasge return
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receive data, 1f the command chesd i
rasponds with an erreor At&bagﬁ; The
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Ay,

inadvertent operator entry iInto a mode where the console is
accepting characters from the keyboard as data, with no escape
sequence possible,

If the command is a lnad (bit 31 of the wcount {s clear), the
console respoads with the {input prompt, then accepts tha
specified number of bytes of data for depositing te wmemory, and
an  additional byte of received data checksum, The data is
verified by adding all data characters and the checksum character
inte an & bit register {altlally set to zern., If the f ]
contents of the register is non-zerc, the data or checksum are in
error, and the consele responds with au ervor message,

Lild i

If the command is a binary unload (bit 31 of the coun

the congsole responds with the input prompt, foliowe:d
specified number of bytes of binary data. As each byte
it is added to a checksum reglster initially set to zazre. At the
end of the trausmission, the 2°s complement of the low byte
the register is sent,.

If the data checksum is incorrect on a load, or if memory errors
or line errors occur during the transmission of data, the er 2
transmission Is completed, and then the console lssues an
maessage. If an error occurs during loading, the contents
maemcry beilag loaded are UNPREDICTABLE.

Echo is suppressed duriag the receiving of the data string and
checksums ,

It is possible ro control the consnle through the wusse of ths
console control characters {conirol-C, control-8, controi-0,
ete,) during a bipary unlcad., It is uot possible during a binary
toad, as all received characters are valid binary data.

Data being loaded with a hinary lead comsand must bs received by
the comsole at a vate of at least one byte per zecond., The
comnand checksum that prece the data must be re ved | the
congole within 10 seconds of

e <OR> that terminates the command
line. The data checksum must be received within 10 seconds of
the last data byte, If any of thege timing requirements are et
met the conscle aborts the transmission by issuing an error
maessage and promptiag for inpur.
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The eatire command, including the checksum, may be seat to the
ss a single burst of characters at the consoale’

i fied character rate, The consols 1s able to ceceive at
east 4K bytes of data in a single X" command.

he devics
twe  lebtar
contraller u

format “ddeu’, where “d4” is a
is an opticnal ope digit

digit unit number.

the console inirializes the processor and starts VYMB  running.
Ses the section on System Bootstrappiog.) VMB boots the
cperating  system from the specified device. The  default
boctstrap device is determined as described in the section on

hootstr: :

ay -~ Afrer {nitilalizing the processor and before
starting VMB, B: 1s loaded «with the specifiled daia,
This allows a console user o pass a parameter to VMB.
{Te vemain compatible with previous processors, /<{data>
will alsc be recognized toe have the same result,)

ok

oot

A.3.3  COMMENT

! <eomment>

The comment comnand 1s ignored., Tt is used te  annotate console

1/0 command sequences.
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A.3.4  CONTINUE

CONTINUE

The processor beging instruction execublon at the  address
currently contained in the program counter, Processor
initialization is not performed. The console enters program 1/9
mode.,

A.3.5 DEPOSIT

DEPOSIT [{qualifier list>] <address> <data>

Deposits the data into the address specified. I
space or data size gualifiers are specified, the de
last address space and data size used in a DEPOSI
command,  After processor initialization, the d E
space is physical memorv, the default data size is long, and th
default address is zero.

£
T or RXAMINE

If the specified data is too large to fir in the data size to be
deposited, the «console igoores the command and issues an error
response, If the specified data is smaller than the data size to
be deposited, it is extended on the left with zereos,

The address may also be one of the following symbolic addresses:
¢  P3L -~ the processor status longword. No address space
qualifier 1is legal. When PSL is exanmined, the address

space ig Identified as "M" (machine dependent).
2 I

o PC -~ the program counter (general register 15, The
addregs spacs is set to /il

O

SP - the stack pointer {general register 143,
address space is /G,
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o PBa =~ genersl ?egistﬂ“ ‘n’. The register mumber is in
decimai. The address apace is /F For example:
D RS 1234 is uquiwalenL to D/G 5 1234

=

0 6FPOC 1s equivalent to DSG A 6FF0D

o 47 = the losatisn immediately f{ollowing the  last
tocation raferenced 1In an examine or depositr, For
references to physical or wvirtual memory spaces the

oy

303%51@& referenced g the last address, plus the size
of the last refersace {1 for byte, 2 for word, 4 for

g ¥er other address spacaes, the address iz the
last address referenced, plus one,

o =" = the iocation Immediately preceding the  last
logation rafarenced 1in an examine or deposit. For
references to phyzical or wvirtuwal memory spaces, the
location referenced 1is the last address minus the size
¢ his ef*r*m:v {i for byte, 2 for word, & for long).

gpaces, the address 1g the las

o the location last referenced {n an examnine or

ait.

o ‘8" - the loratlon addressed bdy the last location
referenced in an exanine or deposin,

o /B~ The data sizs is bvte.

¢ /W~ The data size is word,

longword,

e 5 2 SRR L S A N N A I L AR A0
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L

vériual HEeMmOTY . ALl ac
v, 1If the access would not
gram rlnai g wit the current P5L,
errar message. Virfual space
bit o e

b
&

ddress space Iz
the reglsters

/G - The address space 1s the general register set, RO
through PC.

/U - Access to console program memory is allowed. This

gualifier alsoc digables virtual address protectior
checks.

fisdeount> ~ The address is the first of a rasge. The
counsole deposits to the first address, then fo the
speci addresses. i£

ad

isd numbar of succesdin
s

ry
o

; Lae
is the symbolic address succaeding
ses are at larger addressas. The .“m%)*ﬁt aidre;s
tiosn

ag

Oo fu (b

onlv  the starting address, not the dire

8 . TFor repeated feferenc to Pf&oeai
addr e U RELFEAT DEPOSTYT -~ . .

sed with




For example:

BIP/B/N:LSF O 0 Clears the first 312 bytes of physical
MEMOT Y,

D/V/L/N:3 1234 5 Deposits % into four longwords starting at
virtual addressz

D/N:8 RO FFFFFEFF Lrads general

3
e
o]
ke
=
1
ot
[

B/N:250 - 0 previous address,

£ zenflicting address space or data sizes ave specified, the
consGle ignores the command and issues an errcr response.

{<address>]

ified address,
address may al
DEPOSIT.

be:

= 7 3
ce and address in the response
1 ]

o G -~ general rsgister,
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A.3.7

I - internal processor register,
M - machine dependent (used only for display of the
P3L}.

FIND

FIND [{qualifier list>]

The console searches main memory starting at address zero for a
page-aligned 64 kilobyte segment of good memory, or a restart
parameter block (RPB). If the segment or block 1is found, dits

address

plus 512 is left in SP. 1If the segment or bleck is not

found, au error message is issued, and the contents of 8§P are
UNPREDICTABLE. 1If no qualifier is specified, /RPB is assumed.

Jualiflers:

.}, L]

2.

/MEMORY - search memory for a page aligned segment of
good  memory, 64 kilobytes in length, The search
includes a read/write test of memory and leaves the
contents of memory UNPREDICTABLE.

/RPB - search memory for a restart parameter block. The
search leaves the contents of memory unchanged.




o
&

-

L

4 A
A +
bl 03
3 L

MAPEN &

411 other registers arve UNPREDICTABLE.

are set to physical address,

The BALT command has no effect, the processor s
vhen in conscle 170 mode.
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A.3.10  REPEAT

REPEAT <command>

The conscle repeatedly displays and executes the
command . The vrepeating is stopped by the operator ¢
control-C. Any valid console command may be specified for
command with the exception of the REPEAT comnand.

A.3.11  START

cousole starts ianstruction execution at the gpaci
If no address is given, the curvent PC is used. If no

memory mapping s epabled, macrolastructions are executed from
virtual memory. The START command is equivalent to a DEPOSIT to
e, followed by z CONTINUE. Ne IHITIALIZE 1s performed.

THST (<test number>]

The console invokes a dlagnostic test program denotsd by <test
number>, Valid test numbers are 3 through 7 and "B". If no test

iber is supplied, no test is performed.

A.2.13 UNJIAM

An I/0 bus reset is performed.
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APPENDIX B--CONSOLE ERROR MESSAGES AND EXPLANATIONS

o o 4 - e : :

|HEX VALUE| MESSAGE | EXPLANATION |
R 4 + , e &

02 EXT HLT Break was typed on the console, {BINIT

or {JHALT was asserted.

04 ISP ERR In attempting to push state onto the
interrupt stack during an interrupt or
exception, the processor discovered
that the interrupt stack was mapped XNO
ACCESS or NOT VALID.

05 DBL ERR The processor attempted te report a
machine check to the operating system,
and a second machine check scourred.

06 HLT INST The processor executed a HALT
Instruction in kernel mode.

07 SCB ERR3 The vector had bites <1:0> egqual to 3.

08 SCB ERR2 The vector had bites <1:0> equal to 2.,

oA CHM FR ISTK A change mode instruction was executed

when PSL{IS> was set.

0B CHM TO ISTK The exception vactor for a change mode
had bit <> set.

ac SCB RD ERR A hard memory errsr occurred while the
processer was trying to  read an
exception or loterrupt vector.

10 MCHE AV An  access violaticon or an invalid

translation occurred during machine
check exception processing.
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1¥

44
45
46
&7

43

CHKSM

HLTED

FND ERR

TMOUT

MEM ERR

UNXINT

NOSUCHDEV

DEVASSIGN

NOSHUCHFILE

FILESTRUCT

BADCHK SOM

BADFILEHDR

BADIRECTORY

FILROTCNRTIG

ENDOFFILE

BADFILENAME

BUFFEROVF

The command or data checksum of an X
command 1s incorvect., If the data
checksum is incorrect, this message is
issued, and 1s mnot abbreviated to
"11legal command.”

The operator entered a HALT command.

A FIND command failed elther to find
the RPB or 64 kb of good amemcry.

During an ¥ command, data falled to
arrive in the time expected.

Parity eryor detecred,

An unexpected interrupt or exceptiocn
has occurred.

No bootable devices found,

Device is not prassnt.

Program image not found.

Invalid boot device file structure,

Bad checksum on header file.

Bad file header.

Bad directory file,

Iovalid program ifmage flle,

Prematurs end of filz encountsvad,

Bed £ile name given.

Program image does not fit in avallsble

WEEOTY .
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CTRLERR
DEVINACT
DEVOFFLINE
MEMERR
SCBINT
SCBZNDINT
HOROH
NOSUCHNODE
INSFMAPREG

RETRY

Boot device I/0 error,

Felled to initialize boot davice,
Device ig off line,

Memory initialization error.

Unexpected SC8 exception or machine
check.

Unexpectad exception after starting
program imags,

Ho walid ROM dwage found.
Ne response from load server,
Iovalld memory configuration,

No devices bootable, retrying.
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