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Preface

INTRODUCTION

The VAXstation II is a single-user workstation based on the MicroVAX II
processor. It contains the VCBO1 single-plane bit-mapped video subsystem, an
RQDX3 mass storage subsystem, and the MicroVMS operating system. A techni-
cal/graphics workstation is formed with the addition of the VR260 monitor, an
LK201-AA keyboard, and a VS10X-EA mouse. The workstation can be used as a
stand-alone system, or, using the DEQNA Ethernet controller, in a clustered
environment of print servers, disk servers, and other workstations.

This manual describes the VAXstation II base system, its service procedures, and
configuration of options. The manual is meant as a reference tool for Digital’s Field
Service engineers trained to maintain the VAXstation II system.

o Chapter 1, System Introduction — Describes and lists the general and physical
characteristics of the base system.

e Chapter 2, System Description — Describes the major functional components of
the base system, and includes information about addresses, switches, and
indicators.

e Chapter 3, Options - Describes the optional modules that can be installed to
extend the base system’s capabilities, and includes information about the
addresses, switches, and indicators of the options.

o Chapter 4, Configuration — Describes configuration rules, and switch and jumper
settings.

e Chapter 5, Diagnostics — Describes the MicroVAX Maintenance System (MMS)
and error reporting, and includes basic troubleshooting guidelines.

o Chapter 6, FRU Removal and Replacement — Describes FRU removal and
replacement procedures.

e Appendix A, Console Commands - Describes the command line processor, and
lists and describes the available commands, giving their proper syntax.

xi



NOGTE
CAUTION
WARNING

ASSTETD £ Vedey

<RETURN>

<CTRL>C

i

ywination,

rmation o prevent damsge to eq

Centains information to prevent persenal injury.

Rrat as frs *irezuagz_ii . 7 This use a)f

%wmgm, A<lT i)é‘“ € MBemonic 3.(}':’F nihis
lines “Al7 through A00.7

4

A label enclesed by angle brackets regreseats a contenl or
special character key on the kevboard (in this case, the

Return key).

Control sequence. Press the special function key <CTRL>
ardd the standard key C at the same time,




System Introduction E,

This chapter describes the general and physical characteristics of the VAXstation
IL. The major physical units are:

1. System Enclosure

2. Graphics Subsystem I/O Devices

1.1 INTRODUCTION

The VAXstation II is a single-user workstation based on the MicroVAX II
processor. It is mounted in the BA123 enclosure frame, a floorstanding unit for
microcomputer systems. The enclosure is air cooled and is designed to operate in
an open-office environment. It supports a variety of hardware options. Table 1-1
lists a typical VAXstation II configuration.

1.2 SYSTEM COMPONENTS

Several major components make up the VAXstation II. (Figure 1-1) These are the
BA123 enclosure, which houses either an RD52 fixed disk drive and RX50 diskette
drive, or an RD53 fixed disk drive and the TK50 tape drive, depending upon the
particular system configuration. Also included within the BA123 enclosure are the
system controls and indicators, backplane, mass storage area, power supply, and
1/0 distribution panel.

The VAXstation II graphics subsystem consists of a VR260 monochrome monitor,
LK201 keyboard, VCBO1 video controller, and the VS10X mouse. An optional
graphics tablet that uses either a hand-held puck or stylus may be used in place of
the mouse.

The VCBO1 video controller is a quad-height module (part number M7602-YA)
that provides a mouse interface, keyboard interface, and cursor controls for
creating displays on the VR260 monitor.

1-1
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System Introduction

1.3 SYSTEM ENCLOSURE

The BA123 enclosure (Figure 1-2) contains the MicroVAX II CPU, the VCBO1
video controlier, mass storage devices, and options. The air-cnoled enclosure
operates in an open-office environment and includes the following major sub-
assemblies,

¢ Frame

e (Control panel

e Mass siorage area

¢ Backplane assembly

o Power supply

&

170 finput/output) distribution panel

Figure 1-2  BA123 Enclosure

S B
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1.3.1 BA123-AFrame

The BA123-A frame houses the power supply and the backplane assembly, and
includes space for five 13.3 cm (5.25 in) mass storage devices. Mounted on four
shockproof castors, the BA123-A frame has the following dimensions.

s Height: 62.2 cm (245 in)

o Width: 33.0 cm (15.0 in}

« Depth: 700 cm (27.5 in)

Removable panels cover the front, right, and left sides of the enclosure frame
{(Figure 1-3).

There are three doors: a control panel door on the front, an IO panel door at the

rear, and a card cage door inside Lhe right side panel.

NOTE
For panel removal procedures, see section 6.1.

P

CARD - CAGT DOOR

conraold |
BANE:
BooR

~— | "
wf RIGHT 5:1DE PANEL

FRONT PANE R

Figure 1-3  BA123 Removable Panels and Doors




System Introduction

1.3.1.1  Air Circulation ~ Three {ans in the BA123-A frame draw air from the
bottam of the enclosure. (Figure 1-4) Air is drawn from below the module card
se, behind the control panel, and from inside the power supply.

1.3.1.2 Temperature Sensor Printed Circuit Board - A printed circuit (P
baard ahove the card cage contains two temperature sensors. (Figure 1-5) One
sensor regulates the speed of the card cage fan at the minimum level required t
mainfain a constant temperature within the card cage. The other sensor, the ov
temperature sensor, shuts down the system at high temperature. The card cage
door encloses the area surrounding the modules. If this door is removed, an
intertock switch is triggered, and the speed of the card cage fan is increased to
maximum. If the proper temperature within the card cage cannot be maintainec
even at maximum fan speed, the over-temperature sensor will cause the systen
shut down. The system also shuts down if the card cage fan fails.

1.3.2 Control Panel

The control pancl has six cutouts to provide space for control circuits. One cuto
is used for a CPU console board. The other five cutouts provide space for mass
storage coulrol boards. Unused cutouts are covered with removable plates. Figu
1-6 shows the relation between the cutouts and the mass storage shelves.

16
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Figure 1-5 Temperature Sensors

Figure 16 BAI123 Front Control Panel Cutouts




System Introduction

1.3.2.1 CPU Console Board - The CPU vonsole board (Figure 1-7) is attached
to the back of the control panel. It contains a DC OK indicator light and two
buttons that let the user halt or restart the svstem. A ribhon cable connects the
CPU comsnle board to the backplane. This cable provides the connection between
the UPU and the CPU console bodrd

RESTART/RUN

/

S

%L i
I

—

Ll':!/p ‘:3‘

LED LED
{REGULATOR Ay (REGULATCH B

Figure 1-7 - CPU Console Board

L




Systern Introduction

The buttons and DC OK light provide the foliowing functions.

» When the HALT bution s pressed, the red LED in the HALT button lights up.
If halts are enabled by the switch on the CPU distribution panel at the rear of
the systery, the system enters “Console 1/0 Mode” when the HALT bution is

pressed,

NOTE

if haits are disabled at the rear of the system, the LED in the
HALT button will still light up when the bulton is pressed, but
the system will not be haited.

o When the DC OK light is on, the system is receiving stable de voltage from the
power supply.

s When the RESTART button is pressed, the system hoois.

There are two LEDs on the CPU console board. These can be seen by removing
the left side panel of the enclosure. If the DC OK light on the control panel is not
lit, the two LEDs on the CPU console board indicate which regulator supply to the
backplane has failed.

Left LED = Regulator A
Right LED == Regulator B

LED is ON = 45 Vdc to the backplane is OK
LEDy is OFF = regulaior or connection to regulator has failed.

NOTE ;
There should be at least one module in both an odd and even
numbered backplane siot to draw enough current to start each
regulator.

There is a DIP switch pack to the left of the LEDs that contains two swiiches. Both
switches are normally OFF and are not used in VAXStation II systems.

19



System Introduction o -

1.3.3 Mass Storage Area

The front panel covers five shelves used for mounting 13.3 em (5.25 in) mass

storage devices. {Figure 1-8) The recommended maximum number of mass

storage devices i% fﬁur These should be instalied with two in shelves 1 and 2 and
two in shelves 3, 4, or 5. Removable plates in front of shelves 3, 4, and & allow

5 to remmvab e media devices.

3 follows,

Devices normally occupy the shelves a

Figure 1-8  Mass Storage Shelves
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1.3.3.1 Signal Distribution Board - The Signal Distribution Board (M9058,
Figure 1-9) is mounted in the bottom two (C and D) rows of backplane slot 13,

} T e I ey
»r”?« ......... ool e oyl

m
aln
1.
,sz”
|
L—J
i
f”;
F“”
jm.
’EEJ
d
2

Figure 1-9  Signal Distribution Board
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T

85 in four fized disk drives, or an RX50 diskette drive and up to two fixed disk
1 be connec eeri ta the ;,zgnm distribution board cabling, (Figure 1-103 The
onnected to an RODXE ma u;ar.;?rf“"lw
{ Jn ts & &m% cage by a b-conductor ribhon ¢s “he signal
distribution board is also connected to the RD console boards hr,n*ﬂd the control
panel by a 4-conductor ribhon «

1.3.4 Backplane Assembily

ot backplane that measures 27.9 X 199 em
LSE1T hus {or (22-

The BA123 has a four row by thirteen
{11 in X 7.85 inj. The bac kplane implements the extender
Bus), which uses 22-bit addressing.

Thc fr

rst tweive slots of the backplane provide space for dual or quad-height

lules that are compatible with the Q22-Bus,

rs that fit into two rows of a backplane slot.
slot.

A dual-hieight module has connects
Two dual-height modules can oceupy one backplane

A guad-height module has connectors that fit info ail four rows of a backplane slot,
One quad-height module occupies one backplane slot.

NOTE

Dual-height modules in siots 5 through 11 and rows C and D of
slot 12 require another dual-height module or an M9047 grant
card in the other two rows of the slot.

Figure 1-11 shows the (22-Bus interrupt and direct memory a 5 (DMAY gran
iines. The € and D rows of slots 1 through 4 implement a separate MicroVAX 11
focal memeory interconnect used to interface the system CPU and memory
nodules.

Four 128 otun resistor packs between backplane slots twelve and thirteen are used
to terminate the Q22-Bus.

fane pr ace for two dual-height modules
ot -mp%ememes} in this slot. The CD rows are
,‘rimzl%c-u fae ‘séff The AL rows can be used for a second
si;,naf d 1‘~tf1but10n ;vcuhd The thirteenth slot provides +35 Vde, +12 Vdc, ground,
ansd a signal (BDCGKD that ind the de voltage from the power supply is
stable.

NOTE
This backplane is a “bounded” system. That is, an additional
backplane cannot be connected o the system.
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e Figure 1-10
FRONT OF SLOTS AR OF
SYSTEM 3 12 11 10 8 8 7 & 5 4 3 2 1 SYSTEM

Figure 1-11 Backplane Grant Circuitry
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The backplane suppirts a maximum of 38 ac loads and 20 de loads. The backplane
y.

balances the load on each of the power supply’s two regulators. Figure 1-12 shows
three ] connectors on the backplane. J1 and J2 are 18-pin connectors that receive
de power and signals from two mdependent regulators in the power supply. I3
provides the connection between the CPU installed in the backplane and the CPU
console board,

J1 is connected to regulator A, which supplies power to the odd-numbered slots
and the resistor packs.

J2 is connected to regulator B, which supplies power to the even-numbered siots.

J3 is a 10-pin connector for 4 cable to the CPU console hoard.

|
| Id
‘:\;

Figure 1-12  Backplane Connectors
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The hackplane has an eight layer PC board, which is arranged as follows,

Sigrnal

Signal

Vdc from power supply regulator
Ground

Ground

+12 Vde from power supply regulator
Signal

Signal

O e O DO e

w -1 3

Chapter 4 explains the backplane configuration rules.

1.3.5 Power Supply

The power supply (Figure 1-13) is a 460-watt unit consisting of two regulators.
Each regulator supplies power to one-half of the slots in the backplane and to the
mass-storage devices inside the system.

e

ey e
Ay @} »
2l

s, Fpests

Figure 1-13  Power Supply
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power supply provides profection against excess voltage and current, and
protection against temporary fluctuations in “;}; e ac power supply. Table 1-2 lists
the minimum and maximum currents supplied by each regulator.

NOTE

Total power used from each regulator must not exceed 230 W,
This means that maximum current at +5 Vde and +12 Vdc
cannot be drawn at the same time. See the configuration work-
sheet in Chapter 4 for further information.

The power supply also has two separate +12 Vdc outputs that are independent of
the main 460 W output, These are used to drive the two fans that are external m
it
the power supply, and to provide power {o the temperature sensor above the card
Cage.

The power supply contains a connector at the back for remote control of the power,
The input power cable is protected by a circuit breaker. (Figure 1-14) There is an
International Electrical Commissicn (IEC) ac input connector for compatibility

with international power cables.

Two voltage ranges can be selected:

120V = 8-128Va
240V = 17 ~z Va

NOTE

in order to compensate for line cord voltage drop when the
system is operating at maximum load, a minimum of 90 volts ac
{88 ~ 128 V setting) should be present at the outlet for low-line
operation,

1-16

A S B A TS S S o 0 S S S 55 5550 55151051



A ‘ System Introduction

Table 1-2 Regulaior A and B Current and Power

Power Current at +5 Vdc Current at 12 Vdce
Regulator Maximum Minimum Maximum Minimom Maximum

A 230 W 454 30.0 A 0.0 A T6A
B 230 W 45 A 36.0 A 0.0 A 7.0 A
CIRCUIT
BREAKER ™. ] |
y REMOTE
S ; CONTROL
CONNECTOR
o VOLTAGE
N
N
. .
Y N
. R
. N AT POWER
CONNECTOR
B
e
N —
Figure 1-14  Circuit Breaker, Voltage Select Switch,
Connectors (Rear View)

117
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1.3.5.1  Electrical Distribution ~ Figure 1-15 shows the electrical power distri-
bution of the enclosure. The part numbers of the power cables are also shown.

o)

B8

r

POW PRLY

11 e (GEE NOTE 3 of ON/GFF

REGULATOR A

17-00811.01 [y

SBA i g b

. 17-00865-01
REY BACKPLANE 11
QDD NUMBERED SLOTS)

o i e o oot i

EGULATOR B8

FOGST0-0
i85 e 2087C-08 MASS STORAGE DEVICES
L iNsHeELvEs 1AND 2
70026501
98 17904850 BACKPLANE 42
(EVEN-NUMBERED 5LOTS|

CARD - CAGE FAN

J10

TEMPERATURE SENSOR | (SEENOTE 2}
BC BOARD T _";;

INTERLOCK

. 17-00864-01
J7 ki MASS STORAGE FAN

{ AT POWER CORD

¥

‘CFF SWITCH! 172-00889-01
CXBWITCH: 170084201

Figure 1-15  Electrical Distribution

M
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1.3.6 /0 Distribution Panel

The /O distribution panel is used for connecting the system to external devices,
The rear door pravides aceess to the /O distribution panel. (Figure 1-18)

Each module that connects to an external device requires an internal cable, a filter
connecior, and an insert panel. Together, these three items are referred to as a
DR

cabinet kit

Filter connectors are mounted in the insert panels, The insert panels install m
cutouts in the FO distribution panel. The CPU YO distribution panel insert 15
typically mounted in cutout A. Unused cutouts are covered by removable plates.

Figure 1-16 Rear Door

b
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The rear 1/0 panel has ten cutouts. (Figure 1-17) Table 1-3 lists the cutout and
corresponding panel sizes.

In addition, a removable bracket between the bottom two type B cutouts allows
three more type A insert panels to be installed with an adapter plate. Figure 1-18
shows typical type A and type B insert panels, and the adapler plate.

3 % 3 ¢
e B~ A
i
o g P q

A4
2,
FTY
B

TYPE A ]

Figure 1-17  Rear 1/0 Distribution Panel
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Table 1-3 Cutout, Insert Panel Size

Type A (4}

Type B (6)

mm in
Cutout 15X &1 66X 32
Insert Panel 26 2102 10X 448
Cutout 57 X 81 225X 3.2

Insert Panel 64 X 84 25X 33

REMOVABLE
BRACKET
POST

Figure 1-18 1/O Insert Panels and Adapter Plate
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1.4 GRAPHICS SUBSYSTEM

The major physical units of the graphics subsystem are:

e Monitor
¢ Keyboard
s Mouse.

1.4.1 VR260 Monitor

The VR260 is a 48 em (19 in) diagonal, non-interlaced, 60 MHz, input bandwidth,
monochrome monitor. (Figure 1-19) It can display graphics and text with a
resolution of 1024 > 864 pixels (horizontal ¥ vertical). It has 2 horizontal scan rate
of 54 KHz and a 60 Hz refresh rate. Table 1-4 lists the monitor’s physical and
electrical specifications.

Figure 1-19  VR260 Monitor
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Table 1-4 VR260 Monitor Physical and Electrical Specifications

Height 38.10 em (1500 in)
Width 45,72 cm (18.00 in)
Depth 40,64 cm (16.00 in)
Weight 20.50 kg (45.00 1b)
Viewable 1024 X 864 pixels
Area

AC Power 120 Vac at 1O A
Requirement 240 Vac at 0.6 A

1.4.2 LK201 Keyboard

The VAXstation II keyboard, LK201-AA, (Figure 1-20} is connected 1o the YCBO1
video controller subsystem through the I/0 panel insert and a coiled, 4.78 m

{19 ), cable (BC18P-10). The keyboard's physical and electrical specifications are
listed in Table 1-5.

1.4.3 VS10X Mouse

The mouse (Figure 1-21) 18 a hand-held device that moves a pointer dispiaved on
the monitor screen. It is attached to and receives power from the VCBOL sub-
system through the I/0 panel insert and a 3.7 m (12 ft) cable. The mouse generates
relative-position data {quadrature-encoded, X and Y axis), and includes three
buttons for event signaling. The mouse’s physical and electrical specifications are
listed in Table 1-6.
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Figure 1-20  LK201 Keyboard

Table 1-5 LK201-AA Keyboard Physical and Electrical
Specifications

Height 510 cm (2.00 in)
Width 53.30 cm {21.00 i)
Depth 17.20 con {6.75 in}
Weight 2.30 kg (5.00 1b)

DL Power +12.0 Vde at 350 mA

Requirement
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Figure 1-21  VS10X Mouse Device

Table 1-6 VS10X Mouse Physical and Electrical Specifications

Height 3.30 cm (1.30 in)

Width 7.00 cm (2,75 in)

Length 9.50 em (3.75 in)

Weight 0.50 kg (110 1)

DC Power +5,0 Vde & 10% at <150 mA
Requirement

Accuracy 7.87 pulses/mm (200 pulses/in)
Rate of 25.4 cm/s (10 in/s) or less
Movement
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System Description 2

This chapter describes the major functional components of the VAXstation II
subsystems:

1. MicroVAX II processor

2. Graphics subsystem

3. Mass storage subsystem.

2.1 MicroVAX Il PROCESSOR
In the base system, the MicroVAX II processor comprises the KA630 CPU module
and an MS630 memory expansion module.
2.1.1 KA630-A CPU
The KA630-A CPU includes:
e MicroVAX processor chip, which provides a subset of the VAX instruction set
and data types, as well as full VAX memory management.
VAX data types:
- Byte, word, longword, quadword

Character string
Variable-length bit field.

- The remaining VAX data types are supported through software emulation.
VAX instruction set:

- Integer and variable

- Address

- Variable-length bit field

2-1
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CAUTION - CPU Slot Position

A KAB30-A CPU module must be installed only in backplane siot
1, 2, or 3 (all three contain the MicroVAX local memory intercon-
nect). it must not be installed in slots 4 through 8.

T Ji $2 43
oot ey
ROM
LOwW
BYTE
A F
ROM
HIGH
3 BYTE
( ) MicroVAX 32780
MICHOPROCESSOR
O FLOATING POINT
UNIT

] ROW O I l ROW C ROW B I i ROW A (

Figure 2-1  KA630-A CPU Module

2.1.1.1 Console Program - The conscle program, resident in two ROM chips
on the medule, receives control whenever the processor halts, For the KAS30-A
CPU, a halt means only that processor control has passed to the console program,
not that instruction execution stops. The processor halts as a result of:

s System power-up or Restart button pushed
e An external halt signal

» Halt instruction execution
e A system error.
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At power-up, the system enters one of three power-up modes, The maode is
selected with a switch on the CPU patch panel insert {Paragraph 2.1.2). The con-
sole program then determines conscle device type and console langnage.

If the console device supports the MCS {multinational character set), the console
program can be directed to output the console program in any one uf 11 E anguages,
The user language is recorded in battery backed-up RAM (Paragraph 2.1.2), which
retains the language selection when the system is turned off.

If the console device does not support the MCS, there is no language prompt, and
the console program defaults to English. The message “?e‘*f@nn%ng nermal system
tests” is displayed. A diagnostic test countdown is displaved on the conscle termi-
nal, in the CPU patch panel insert segmented-LED dl«plav and 1 LEDs on the
CPU modute. These diagnostics test the CPU, memory system, and Q22-Bus inter-
tace. The diagrostic test codes and messages are described in Chapter 5.

If & halt has been caused by a condition other than power-up, the console program
wili branch directly to service the halt. Depending on the type of halt, the console
program may branch fo diagnostics, a restart sequence, a primary bootstrap rou-
tine, or console [/O mode,

if halts are enabled by the switch on the CPU patch panel insert {Paragraph 2.1.2),
the console program will enter cz}nso}e 1O mode in respense to any halt condition,
including system power-up. Console I/0 maode allows the user to control the system
through the console terminal by use of a console command language (described in
Appendix A). The console 1O mode prompt is >

2.1.1.2 Primary Bootstrap Program (VMB) - If haits are disabled by the CPU
patch panel switch, and the diagnostic tests are completed successfully, the console
gmgram will try to beotstrap (load and start) an operating svstem. The console

rogram first searches for a 64-Kbyte error-free segment of system mermory.
Next it copies VMB (the primary bootstrap program) from the console program
ROM into the segment at base address +512. The console program then branches
to VMB. VMB attempts to bootstrap an operating system from one of the devices
listed in Table 2-1, starting at the top.

™
I
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Table 2-1 Console Program Boot Sequence -
Priority Controller Type — Designation Q22-Bus CSR Address

1 RQDX MSCP (Disk) —~ DUAn 17772150 {irst)
RC25 -~ DAARn Floating (additional)
KDA - [3JAn
2 TK50 MSCP (Tape) ~ MUAn 17774500 (first)
Floating (additional)
3 MRV11 PROM - PRAn Program searches for a

valid signature block at 4K
boundaries within the QZ22-
Bus address range.

4 DEQNA ETHERNET -~ XQAn 17774440 (first}
17774460 {additional)

When VMB determines that a controller is present, it searches in order of increas-
ing unit number for a bootable unit with a removable volume. If it finds none, it
will repeat the search for a nonremovable volume.

The system can also be directed to enter VMB through console IO miode by use
of the boot command, followed by the unit designation and number; for example,
B DUAD.

When the operating system is booted, the processor no longer executes instructions
from the console program ROM. The processor is then in program [fO mode, and
termainal interaction is controlled by the operating system.

2.1.2 CPU Patch Panel Insert

The CPU patch panel insert (Figure 2-2), mounted in the rear [/O distribution
panel, contains:

s 3 switches

¢ 1 segmented-LED display

e 1 external connector

e 2 internal connectors

1 BBU (battery backup unit).

L]

Table 2-2 describes the CPU patch panel insert’s switches.
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Tahle 2-2 CPU Patch Pam.f.i Insert Switches A

Switch Position Function
Halr Dot Factory seiting; halts are disabled. On power-up or
Enable vestart, the system will enter VMB at the completion

of start-up diagoostics.

Circled dot  Halts are enabled. On power-up or restart, the system
will enter console IO mode at the completion of start-
up diagnostics. *

Power-Up  Arrow Factory setting; Run. If the console terminal supports
Mode MCS, the user will be prompted for language only if

the BBU has failed. Full start-up diagnostics are rus.

Face Language Inguiry. If the coasole terminal supports
MCS, the user will be prompted for language on every
power-up and restart. Full start-up diagnostics are run,

Circled T Test. ROM programs run wrap-around SLU tests.

Baud i through & Factory-set to 4800 baud. Sets the baud rate of the
Rate console terminal serial line. The baud rate selection
must match the conscle terminal’s baud rate.

The segmented-LED displays the number of the currently executing power-up test
or hoatstrap procedure. If a failure occurs, the number displayed represents the
FRU that is the most probable cause of the failure. Test numbers are defined in
Chapter 5. The 9-pin external and internal SLU connectors connect the console
terminal cable to the cable from connector J3 on the KA630-A CPU module.

The 20-pin internal configuration and display connector connects the three switches
and the segmented-LED display to the cable from connector J2 on the KAB30-A
CPU module.

When system power is off, the BBU (battery backup unit provides power to the
TOY (time-of-vear) clock chip on the KA630-A CPU module. The code for the
user’s language is stored in RAM on the TOY chip, and is lost if the BBU fails.
For more information, refer to the KA630-AA CPU Module User's Guide
{(EK-KA630-UG.

P
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2.1.3 MS630 Memory Module

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

Table 2 3 MS630 Memory Modules

Part
Version Number Capacity Height
MS630-AA M7607-AA 1 Mbyte Prual
MS5630-BA M7608-AA 2 Mbyte Quad

}155'%‘3—88 ’\/1”61'?8 BA 4 Mhyte Qua

One or twe MS630 modules can be used in the VAXstation J1. The MS630 modules
interface with the KAG30-A CPU through the MicroVAX loe smory inte
nect and an “cver-the-top” cable. The MicraVAX local memory interconne
implemented in the CU rows of backpiane slots 1. 2, and 3. The over-the- ~ton cable
is connected to J1 on the KA630-A CPU and the corresponding 50-pin connector(s)
on the MS830 modulels). There are no hardware settings on the MS630 moduie.

CAUTION - MS630 Memory Module Siot Position

An MSE30-B module must be installed only in backplane slot 2
or 3. It must not be installed in slots 4 through 8. The MS630-AA
can he installed only in the CD rows of slote 2 and 2.

For an overview of module configuration, see Chapter 3, Paragraph 3.1.2,

2.2 GRAPHICS SUBSYSTEM
2.2.1 VCBODY Video Controller Module

The VCBO1 controller kit includes the M7602-YA controller module. an 1O distri-
bution pane! insert, and 2 module-to-insert cable.

The VCBO1 is a quad-height, Q22-Bus bit-mapped video aption module ( Figure 2-3)
that provides workstation capability for Q22-Bus systems,

An on- *umrci 256-Kbyte, MOS RAM bit-map mpmorv {d]m calied video memory)
g s in the t}‘" ?im ad df ess space. In the VAX: 13, a subset of the bit-
on the 48 cm { li‘ in, VR260 monochrome

: wnetimes ¢ nory. The VCBOT relies on the
L iy gens r:»ie all images stored i viden memory.

alled screen mes
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Figure 2-3 VCBO1 Video Controller Module

The VCBO1 also provides several basic /O functions, including:

Cursor controls

L 4

Mouse interface

L]

]

Keyboard interface

Primitives for VT 100-style split-screen scrolling.
The VCBO1 contains switches to select:

» MSA (memory starting adidress)
e CSR (control and status register) base address

s Display density.
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2.2.1.1 Memory Starting Address {(MSA) — Switches 1 through 4 of switch-
pack E14 select the starting address for the 256-Kbyte block of MicroVAX physical
memory where the YCB0O1 module resides. To take advantage of certain

ficroVAX architectural features when programming bit-map operations, the video
memory always resides in the topmost 256 Kbytes of the 1/O physical address
space. Therefore, all the MSA switches are set to OFF: that is, address bits
<21:18> select the 256-Kbyte block starting at 3C0000 (hexadecimal). (Note that
this is equivalent o address 3FFCO0G00 in the 1O physical address space. See
Paragraph C.2.1.) Refer to Table 2-4.

Table 2-4 VCBO1 MSA Selection

Address Bit: A21 A20  A19  AlS

Switch E14: 1 2 3 4

Switch Setting:* 1 1 i 1
N

MSA Address: 7 000 0G0t

e

* 0 =off: 1= on
T <A17:AGD> =0

2.2.1.2 CSR Base Address ~ In the system /0 page, 32 locations are allocated
to the VCBO1 module. These locations allow the CPU and VCBO1 1o exchange
control and status mformation through hardware registers on the VCBO1. As a
group, these registers are called CSRs, but the first register is specifically named
the CSR. Switches 1 through 7 of awitch-pack E48 correspond to address bits
<12:06> and select the base address for these registers. (Table 2-5) In the VAX-
station If system, E48 switches $1:57 are set to 1E&0 (hexadecimal). {See Appen-
dix C, Figure C-19)

Table 2-5 CSR Base Address Select

Address Buat: Al12 All A1O ADOS AD8 AO7 ADB
Switch E43: 1 2 3 4 5 6 7
Switch Setting:* 1 1 1 1 G 1 G
"\M__ I MJ" \ — u_-w_ﬂ,_}'
CSR Address: 777 7 2 00t

* o= off; 1 =on

<AO5AG> = D

-+

.

A
e
<
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2.2.1.3 Display Density ~ The VCB01 module can drive either full-page or half-
page monitors, as selected by switch E68 and switch 58, respectively, of switch-
pack E48. The VR260 monitor used in the VAXstation I system is a full-page
manitor, and is selected as shown in Table 2-6. Half-page monitors are not
supported.

Table 2-6 YR260 Monitor Display Density Selection

E48/58 = Off

For more detailed information on the VCB01 video controller module see
Appendix .

2.2.2 VR260 Monitor

The VR260 monitor has three external controls (onjoff, contrast, and brightness)
and one indicator (power-on LED). Internal alignment controls and adjustments are
described in Chapter 6.

The monitor has a self-contained power supply and its own ac power cord. It is
connected to the system via the VCBO1 1/O panel insert by the BC18P-10 cable.
The kevboard and data pad are connected at the monitor end of this cable.

2.2.3 1LK201 Keyboard

The LK201 keyboard is driven by a microprocessor and contains a set of
microdiagrostics. Communication between the keyboard and the VCBG1 module 18
full-duplex, serial/asynchronous at 4800 baud, and conforms to EIA standard
R5423. The kevboard lead is terminated in a 4-pin modular connector that plugs
into the monitor end of the BC18P-10 video cable.

2.2.4 VS10X Mouse

The hand-held VS10X mouse controls the pointer image (icon) on the menitor
screen. It provides relative pointer position to the VCBO1 in the form of X-coordi-
nate and Y-coordinate pulse outputs. Three push buttons on the mouse perform
software-defined functions, The mouse is connected to the VCBO1 I/G panel nsert
with & 3.7 m (12 ft) 10-conductor cable.

‘ n
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2.3 MASS STORAGE SUBSYSTEM

The base system’s mass storage subsystem can be configured differently from that
shown in Table 1-1. For an overview of ordering information and module configura-
tion see Chapter 3.

2.3.1 ROQDX3 Disk Controller

Order: RQDX3-BA
Controller kit includes:

«  RODX3 M7555 controller module
e 17-00861-1 50-pin signal cable

For more information, refer to the RQDX3 Controller Module User's Guide
{(EK-RQDX3-UG).

The dual-height RQDX3 controller module provides the interface between the
Q22-Bus and the fixed disk and diskette drives. It is an intelligent controller with
on-hoard microprocessors. Data is transferred using DMA:; control and status com-
munication between the host and controfer uses MSCP (mass starage control
pratocol).

The RQDX3 can control up to four drives. Each fixed drive counts as one drive;
each RX50 dual diskette drive counts as two.

Figure 2-4 shows the jumper and LED locations for the RQDX3 controller module.
J

XN
e
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Figure 2-4 RQDX3 Controller Module

2.3.7.1 CSR Address and interrupt Vector - The (3R address of the firsz
RQDX3 module is fixed at 17772150 (factory-set). If a second RQDX3 is installed,
its CSR address is floating, and set with jumpers A12:A2, (Table 2-7).

NOTE ~ MSCP Device CSR Address

The ROQDX3 controller module is an MSCP device, The first
MSCP device in a system is assigned a CSR address of
17772150, if more than one MSCP device is installed, the CSR
address of the second device must be set within the floating
range 17760010 through 17763776,

i
i
Ca
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Table 2-7 R{,‘J}‘{E Controller Module CSR f%ddreﬁs

Address Bit/

Jumper: AiZ All AIC A0% AO8 A07 A0S A0S AD4 AD3 AGZ

Jumper Position:® 1 ] 1 G G 0 1 1 O 1 o
(factory-set) % S | N

CSR Address: 1777 2 1 5 ot

Jumper Position: g ] ¢ ] ) i 1 ] 1 1 i
o Nl N N
CER Address: 1776 G 3 3 4
Jumper Position: i 9 0 ¢ 0 1 1 1 ¢ 1 1
o A | l:"'-.w.,_‘, J \ — ¥
CSR Address: 1776 0 3 5 A
Jumper Position: Y 0 0 G 0 i i 1 1 i
\ £y ;o
L AR ot L L 4
iﬁR %sjn‘m 1776 0 3 7 4
E3

= removed; § = installed
ki '\&31,3&"}:‘ =

The RQDX3 interrupt vector is set under program control. The first RQDX3 inter-
rupt vector is fixed at 154, If a second RQ@X& is installed, its inferrupt vector is
floating,

2.3.1.2 Llogical Unit Number - [i: addition to the CSR address and interrupt
vector, the RQDX3 LUN (logical unit number) jumpers LUNO through LUN7 must
be configured. The jurmpers represent a binary-weighted value and can be con-
figured to assign any four LUNs to an RQDIX3, starting with any LUN. The RODX3
maodule is shipped with no LUN jumpers mmtu;led Mo LUN jumpers installed
assigns LUNs 0 through 3 to the modale, and is the correct configuration for the
first RQDX3 in a system. (Table 2-8) If a second RQDXS3 is instalied, umper LUN2
would normally be installed, assigning LUNs4 through 7 to the second RQDIXS:
and 0 on.

[
s
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Table 2-8 RQDX3 Controller Module LUN Jumpers

Jumper: LUN7 LUNA LUN5 LUN4 LUN3 LUNZ2 LUN1 LUNO LUNs
Yalue: 32 16 B 4 2 1
Jumper
Position:® 0 0 H 0 0 0 0 ] 3:0
0 0 0 0 0 1 0 G 4:7
{ 0 0 0] i G 0 ¢ 8:11
0 0 0 1] 1 1 0 { 12:15
¢ 0 0 1 D 0 0 {2 16:19
0 0 U 1 0 1 0 0 20023
U 0 0 1 1 { 0 ¢ 24:27
0 0 O 1 1 1 0 G 28:31
‘ - 0 i {) ’ 1 0 ()» ¢ 0 ‘ i‘ ‘ 32:35
* {1 = removed; 1 = installed
2.3.2 RD52 and RD53 Fixed Disk Drives
Order: RD5nA-AA
Disk kit {n = 2 or 3) includes:
¢ RD5n-A Disk drive
s 17-00282-00 20-wire signal distribution cable
« 17-00286-00 34-wire signal distribution cable

For more information, refer to the RD52-D, -R Fixed Disk Drive Subsystem
Owner's Manual and the 113-UC/11C23-UE RD52 Upgrade Installation fuide.

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

In addition to the cables listed ahove, a cable from the power supply must be
cormected to each RD drive in the system. If an RD5n drive is added o the
system, it must be formatted. The formatting utility is included in the maintenance
section of the MicroVAX 11 Diagnostics Kit.

2.3.2.1 RD52 Configuration —~ The RD52 read/write PC board has five pairs of
pins (Figure 2-5) that are used to select the drive. To configure an RIJ5Z as drive
DUO, place a jumper on pin-pair D53,
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i
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Figure 2-5 RD52 Fixed Disk Drive

2.3.2.2 RDS53 Configuration ~ The RD53 read/write PC board has four switches
at its rear edge. With the rear of the drive at the left, the switches are numbered:

L0 D e

ey

To configure an RD53 as drive DUO, press switch 3.
2.3.3 RX50 Diskette Drive

Order: RX50A-AA
Dhskette drive kit includes:

e RX50-AA Diskette drive
o 17-000867-00 34-wire signal distribution cable

“J
e
[#)]
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The RX50 drive (Figure 2-8) is a random-access, dual diskette storage device that
uses two single-sided 13.3 cm (5.25 in) diskettes. It has a total formatted capacity
of 818 Kbytes (409 Kbytes per diskette). The diskettes are imserted into slots
behind the drive’s two access doors. A light next te each slot indicates when the
system is reading or writing the diskette in that slot.

One RQDX3 controller supports only one RX50 diskette drive.

Figure 2-6  RX50 Diskette Drive

2.3.4 TH50 Tape Drive Subsystem
Integral TK50 tape drive subsystem:
Order: TK50-AA
Tape drive and tape cartridge
TQR50-AA
M7546 controller moduie and internal cable
Stand-alone TK50 tape drive subsysteni:
Order: TK50-DA, -DB (DA = 120 V, DB = 240 V line cord)
Tape drive and tape cartridge

TQK50-AB
M7546 controller module, internal cable, and filter connector
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The TK50 is a streaming tape drive subsystem {Figure 2-7) that uses 85-Mbyte

magnetic tape cartridges for backup data storage.

Figure 2-7  TK50 Tape Drive Subsystem

The M7546 contraller module (Figure 2-8) provides the interface between the
TE50-AA tape drive and the Q22-Bus.
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Figure 2-8 M7546 Controller Module

2.3.4.1 M7546 Controller Module CSR Address and interrupt Vector ~ The
M7546 controller module is a TMSCP (tape mass storage control protocol) device,
The CSR address of the first M7546 module is fixed at 17774500 (factory-set).

If a second TK50 subsystem is installed, the CSR address of the second M7546
module is floating in the range 17760010 through 17763776, and set with jumpers
A12:A2. (Table 2-9) '

2-19
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Table 2-9 M75486 Contmller‘Mgduler CSR Addreﬁsm

Address Bit/

Jumper: Al1Z A1l Al0 A0Y9 AG8 AD7 AD6 A0S A04 A3 A02¥

Jumper Position:¥ 1 1 0 0 1 0 1 0 0 0 0

(factory-gset) N N N o]

CSR Address: 1777 4 5 0 I

Jumper Position: 0 0 0 4 1 0 0 ¢ {3 0 1

I | \ / \ . /

CSE. Address: 1776 0 4 i 4

Jumper Position: 0 0 0 O 1 0 0 1 0 0 1
N N o N ]

CE::R Address: 1776 o6 4 4 4

* Jumper A2 is closest to the module’s edge.
T 0 = removed; 1 = installed
T <AOLAD0> = O

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

2.3.4.2 M7546 Controlier Module Revision Level and Unit Number ~ Two
sets of DIP switches on the M7548 contraller module (Figure 2-8) configure the
hardware revision level and the unit number. The switches in both DIPs have

binary-weighted values.

The hardware revision level DIP switch is factory-set to match the module revision
level stamped on the back of the module. (Table 2-10)

Table 2-10 M7546 Controller Module Revision Leve! Switches

Revision Switch*

Level 8 7 & 5 i 3 2 1
0 G QO 0 0 ] 0 0 07
1 (A} { ] 4 0 ] 0 0 1
2 (B} 0 0 0 0 0 0 1 0
3O 0 Q {3 0 £} {} 1 1

* Switch 8 is closest to the module’s edge.
T 0 = open; 1= closed

2:20




System Description

The unit number can be specified with the unit number DIP switches, (Tatle 2-11)
If the MicroVMS operating system is installed, these switches can remain at the
factory setting.

fl‘ab!e 2-11 M7546 Controller M_qdule Unit Number Switches;

Unit ; Switﬁ:h’% o
Number 8 7 6 5

07 0 L 0 0
1 0 0 0 0
2 0 0 ) 0

e

3 0 0 0 0

0%

e oS

coooiw

et et DD
it

* Switch 8 is closest to the module’s edge.
t Factory setting
i 0= open; 1 = closed
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Options _)

3.1 GENERAL

This chapter describes the options currently supported by the VAXstation II sys-
tem. Each option’s section includes configuration set-ups and a description of the
cabinet kit required to install the module. Device reference documentation is also
listed. Option bus loading is listed in Chapter 4.

3.1.1 Ordering Options

Usually, to get all the parts needed to install an option, both a module and a
cabinet kit must be ordered. For example:

e DEQNA-M M7504 module

e CK-DEQNA-KB cabinet kit

3.1.2 Module Configuration

When a device is installed, both its device address, commonly called a CSR (control
and status register) address, and its interrupt vector must be set. The CSR address
and interrupt vector are either fixed or floating.

A fixed address or vector indicates the device has a system memory address
reserved for its CSR address or vector. Devices having fixed CSR addresses and
vectors are usually shipped with their addresses set to the reserved memory
address. If two devices of the same type are installed, the factory set addresses of
the second device must be changed.

A floating CSR address or vector is assigned a memory location within an octal
range. The exact address or vector within the range depends on which devices are
in the system. The ranges are:

e Floating CSR address: 17760010-17763776
o Floating interrupt vector: 00000300-00000777.
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Table 3-1 ht{amz:sie* ni’ra 22 ‘,:t L8R Address
2 £ 16 15 14 13 12 11 18 49 98 o7
iéli?lii@i}(}il@
N N A Y A Y B

shows, {} can

As s l
A5
A3 [

3».

sating ,;)}: ad

RE
not “Fil"s’(””.

Table 3-2 Example of Addres
Address Bit: AlZ A1l AlLG

Switch Sstting* 0 0 o 1 i 0

Getal Address:t & 1 5 4 0%

FoGe off; 1= on
1 AY2 switck = 1, 22-bit address = 17771540,
3w AGY: = {3

In 2 stmilar way, interrupt vectors are typically configured in bits <08:03>,
{Table 3-3)
Tahle 3-3 E‘mmple of Vector Bits <08:03>

Vector Bit: Vo8 V07 VOB Vs Vo4 Ya3

Switch Setting* 0 H 1 £ 1 ]
N N ] ~,

i r»~ Yy

Octal Address: 3 Z (3

F O=oft; 1 =on
T aVOZVOGs = 6
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3.2 DEQNA ETHERNET CONTROLLER

Order: DEQNA-M
M7504 module
CH-DEGNA-KB
Cabinet kit (tvpe A filter connector and internal cable)

The dusl-height DEQNA module connecis a G-Bus system io an Ethernet network,
The Ethernet is an LAN (local-area network) that supports data exchasge between
processors through coaxial cable at a data rate of 1.2 Mbyles/s, over a moderate
distance of up to 2.8 km (1.74 mi).

The module is configured using three jumpers, W1 through W3. (Figure 3-1)
Jumpers W2 and W3 are factory-set and do not need to be changed.

e “ :
2 jwi
1= Twz £

"y

Figure 3-1 DEQNA Ethernet Controller Module

3.2.1 CSR Address and Interrupt Vector
Jumper W1 determines the CSE address assignment. The DEONA SR addresses
are fixed as follows. {Table 3-4)

Lol
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Table 3-4  DEQNA CSR Address Settings
DEQNA  CSR Address

17774440
17774460

B e !

Table 3-5 BEQNA Interrupt r‘i"e;ﬁ%ﬂrs

DEGNA interrupt Vector
1 120

3

2 Floating




;;tiqns

O

i

DEQNA Module Internal Cabling

Figure 3-2
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3.3 DZQ11 ASYNCHRONOUS MULTIPLEXER

Order: DZQ11-M
M3106 module

CK-DZQ11-DA
Cabinet kit (type B filter connector and internal cable)

The dual-height DZQ11 module (Figure 3-3) connects the Q22-Bus to as many as
four asynchronous, serial lines. It conforms to the R$-232-C and RS423-A interface
standards. The DZQ11 supports dial-up (aute-answer} operation with futl-duplex
modems.

3.3.1 CSR Address and Interrupt Vector

The fleating CSR address and floating interrupt vector are set with two DIP switch
sets, E28 and E13, (Figure 3-3) Tables 3-6 and 3-7 show the factory and common
settings. E13 switch 7 is not used. For normal operation, E13 switch 8 must be
ON, and switches 9 and 10 must be OFF. Figure 3-4 shows the module’s internal
cabling.

4% VECTOR
SWITCH PACK i
\x,
E13

Figure 3-3 DZQ11 Madule
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f_i‘gble 3«»6 ' DZQ11 Module CSR Address ’
Address Bit: A12 A1l Al0 A09 AGB A07 A06 Aﬂa A04 ﬁ(}'i
Switch E28: 1 2 3 4 5 6 7 8 9 10
Switch Setting* 0 4] 0 0 0 0 0 0 0 1
(factory-set) \. /N { w ]
CSR Address: 1776 0 0 1 O
Switch Setting: 0 0 0 0 0 0 1 0 0 0
NN

CSR Address: 1776 ¢ 1 0 G
* {) = opers 1 = ¢losed
t <ADZ2:A00> = 0
Table 3-7 DZQ11 Module Interrupt Vector B
Vector Bit: Vo8& V07 VOB V05 Vo4 V03
Switch E13: 1 2 3 4 5 6
Switch Setting* 0 1 1 0 0 0
(factory-set) N N d
Vector Address: 3 0 0t
Switch Setting: Y 1 1 0 1 O

A A |
Vector Address: -3 1 0

* 0 = open; 1 = closed
t <V02: V00 = 0
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Figure 3-4 DZQ11 Module Internal Cabling

3.4 GRAPHICS TABLET

The graphics tabler (Figure 3-5) consists of a digitizing tablet, 4-button puck or 2-
button stylus, and a 5-foot power/signal cable. The puck and stylus are interchange-
able. The tablet may be used instead of the mouse as the pointing device for

menu selection, graphics entry, and cursor control.




it

Figure 3-5 Graphics Tablet Components

The digitizing tablet is an input device that sends X-Y coordinates to the

VAXstation Il svstem to accurately indicate the position of the stylus or cursor on

the tablet’s surface. The tablet has a resolution of 0.005 inches {200 counts per
inchy. The tablet has an active area of 279 mm x 279 mm (11 in > 11 in). The
tablet’s physical specifications are given in Table 3-8.

Table 3-8 Graphics Tablet Physical and Electrical Specifications

_ngiians

Height 20 mm (0,80 n)

Width 412 mm (16,20 in)

Length 406 mm (16.0 in}

Weight 3.2 kg (7.0 1bs)

D power 300 mA at +12 V +£0.5% regulation
Active area 276 mm ¥ 279 mm (11 in x 11 m)
Proximity 12.7 mm (0.5 m) puck

{(nominal) £.3 mm (0.25 in) stylus

3.4.1 Baud Bate Selection

Tablet communications with the host are via an asynchronous, full-duplex, serial
interface at 4800 baud (£2%) and 9600 baud (£2%).

-~
3

9
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The default baud rate of the tablet is 4800 bitsfs. The baud rate is changed to
9600 bits/s by sending the ASCII character B (42 hexadecimal) o the tablet.
The tablet is switched back to the default baud vate by sending 2 “BREAK” {mini-
mum of two character times}), or by requesting a self-test of the tablet.

Baud rate selection is controlled by software, with the appropriate commands being
issued by the software driver. Baud rate is not user-selectable. A modification to
the software driver is necessary.

3.4.2 Graphics Tablet Connector Pin Assignments

The tablet uses a 7-pin micro-DIN-type connector. The pins are shown in Figure
3-6. Note that the top of the connector is three pins wide and the bottom is two
pins wide. The numbers and names of these pins are listed in Table 3-9.

Figure 3-6  Graphics Tablet Connector Pins

Table 3-9 Graphics Tablet Pin Assignments

Pin Name (Function)

1 GND (Signal ground and return for power)
2 TXD (Serial out from tablet)

3 RXD (Serial in to tablet)

4 Not used

5 Not used

6 +12'V

7 Device present - conuected to pin 1

Shell Protective ground

10




Configuration 4’

4.1 CONFIGURATION RULES

You must consider the following when configuring a VAXstation II system.

@ W

Physical priority

Backplane and I/0 distribution panel expansion space
Power requirements

Bus loading

CSR addresses and interrupt vectors

4.1.1 Physical Priority

System performance is affected by the backplane slot positions of the system
modules. Observe the following rules when installing modules.

KA630-An CPU is installed in slot 1.

MS630-AA memory modules are installed in the CD position of slots 2 and 3.
M9047 grant continuity cards are required in unoccupied AB positions of slots 2
and 3.

If any other dual-height modules are installed in slots 2 or 3, they must occupy
the AB (that is, Q22-Bus) half of the slot. M9047 grant continuity cards are not
required.

MS630-Bn memory modules are installed in slots 2 and 3.

NOTE

Reserve Slots 2 and 3

When slots 2 and 3 are not occupied, M9047 grant continuity
cards must be installed in the AB position, and the slots
reserved for future memory expansion.
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& [uzi-height mo

Modules sheuld

slots.

Bies can %s@ s
through 8. If only nne
nfiguration may rs&q:»;;-,‘@_, an P»f;

d in any of l‘z&se— 3 Ius' "he
the emply half of the 3

b instalied |
relative priority of the mod

. T

DMA priority.

#
i

E

&L

i

10.
1L

Elsd
el

KA83¢-An CPU

Q22-Bus memory modules:

MEVI
Meo47

OPVIL (MBO028) synchronous commmunication module - no silos
DRVI1] (M8049} general purpnse 170 norts
LPV11 (MS@Z?} Une printer interface

DLV (MBG43A: asynchronous communication module - no silos

Asynchirenous communication medules - with silos:

DZV11 (M7957)
DZO11 (M3108)

Synchronous communication modules - DMA:

DMV11-M (M8053)
DMV11-N (M8064)

DEQNA (M7504) Ethernet communications module

DHY11 (M3104) asynchronous communications module - with silne/DMA
YCBO1 (M7602) bit map vidso controller

TQKS50 (M7546) streaming tape controfler (Smart DMA)

. Mass Storage Controller (Smart DMA):

RQDX3 (M7555)
KLESI (M7740)

A S R N SR SN e,
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4.1.2 Expansion Space

All twelve backplane slots accept Q22-Bus modules. Figures 4-2 and 4-4 show the
oceupied and available slots in tvpical configurations.

ALD THESE

CLUMNG

' ' ¢ ' ' ' o

AEGULATOR B SERTS
CURRENT (AMPS) 3 POWER Pl X4y
MGDLILE L 2 WATTE] )

TOTAL THESE
COLUMNSG:

FNOT
36 A 7A 230w 36 & 7A 230W B A%

TRECOMMENDED *QUR D
TIF MORE THAN FOUR 1 X 4

FES MAXIMUSR — TWOD (W SHELVES * AND 2 TWO N 3 4, OR 2
/0 PANELS ARE REQUIRED, AN ADAFTER TEMPLATE *ﬂlx' BE L‘~F

Figure 4-1  Configuration Worksheet
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BACKPLANE BACKPLANE
SLOT ROW
A B c D
i KAB3H-AR (GUAD) CPU
2 MBGAT7 GRANT CARD MS630-AA MEMORY
3 K904 T GRANT CAHD EMPTY
2 DEQNA NET (DUAL) SMPTY
5 VCBO1 [QUAD] BITMAP VIDEO CONTROLLER
B R0 TROLLER % TOKBG CONTRO: LER
7
5
10 o
1
iz

Figure 4-2  Base Hystem

Four type A {1 X 4) and six tvpe B {2 X 3) cutouts are available on the back panel
for mounting I/0 panel inserts, The bottom two type B cutouts can be converted to
provide three additional type A cutouts. Table 4-1 lists the iype of inserts used for
zach module. The configuration worksheet {Figure 4-1) is used to determine the
number of inserts that can be installed.
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Table 4-1 Power Requirements, Bus Loads, 170 Inserts
Current Power Bus Loads /0 luserts
Option Moduie (amps) A=1x4
+BYV +12V (wattg) AC DC B=2X3
KA630-AA  M7606 62 (.14 32.7 27 10 B
KAB30-ABE  M7606 58 014 311 27 10 B
MS630-AA  M7607 1.0 00 5.0 - -
MSe30-BA  M7608 13 a0 6.5
MS630-BE - M7608 1.8 00 0.0 - - ,
VCBOL-KP  M7602 5.0 0.0 25.00 3.8 10 B
MRV1I-AA  M7942 2.8 0.0 14.0 1.8 1.0
DPV11-DP  MB8020 1.2 03 8.6 10 A
DRVILJP  MB049 1% 00 8.0 20 10 A®@
DRV1I-LP  M7941 09 0.0 4.5 2.8 1.0 A2)
LPVILXP MB027 0.8 0.0 4.0 14 1O A
DLVJI-LP  M8043 1.0 025 3.0 1.0 1.0 B
DZVI-DP MT7957 1.2 0.39 0.7 3.9 1.0 B
DZQ11 M3106 10 036 9.32 15 10 B
DMV1L-AP M8053-MA 34 04 21.8 20 10 B
DMV1i-BP MB8053-MA 34 04 218 20 L0 A
DMV1L-CP MS8064-MA 34 04 218 20 10 B
DMV11-FP  MB8053-MA 34 .38 21.56 2.0 1.0 B
DHV11-AP  M3104 45  0.55 291 28 05 B2
DEQNA-KP M7504 35 0.5 235 2.8 0.5 A
RLV1Z-AP  M8061 50  0.10 26.2 27 10 A
TQKE50 M7546 29 0.0 14.5 20 10
KLESI-QA  M7740 30 0.0 15.0 23 10 A
RQDX2 M8639-YB 64 0.3 33.2 20 1.0
RX50-AA - 035 18 25.9 - -
RD51-A - 1.0 16 24.2 -
RD52-A 10 25 35.0 -
RD53 - 09 25 345 - -
TES0-AA 135 24 33.55
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4.1.3 Power Requirements
System module and mass storage device current and power requirements must
not exceed the following.
¢ Carrent: + 5Vde=236A
+12 Vede = T7A
e Power: 230 W
CAUTION ~ Maximum Current

Maximum +5 Vdc and 12 Vdo current cannot be drawn at the
same time. The 230 W power limit will be exceeded.

Table 4-1 lists the module current requirements. The configuration worksheet
(Figure 4-1) is used to determine the current and power used.

4.1.4 Bus Loads

The number of backplane bus loads available are:
e 3 ar

e 20 de

These limits will not be exceeded using standard Q22-Bus options. If a non-
standard module 13 installed, Table 4-1 includes bus loads for each option. In such
a case, the total loads of installed modules should be checked to be sure the total
does not exceed these limits,

Table 4-1 lists the ac and dc bus loads for each module. The configuration work-
sheet (Figure 4-I) is used to determine the number of bus loads used.
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4.1.5 CSR Addresses and Interrupt Vectors

Modules must be set to the correct CSR address and interrupt vector (Table 4-2).
Observe the following rules when using Table 4.2,

1.

2. An F in the vector column means the device has a floating vector. Assign a

DLVIL (increment of 40 to next device)

DRV11 (increments of 10 for subsequent devices}
DZV/IQ

DPViL

DMV11

2nd MSCP (first is fixed at 1543
2nd TQKS0 (first is fixed at 260)
DHV11

ond DEQNA  (first is fixed at 120)

For example, from the list of devices above, systerns containing the following
modules would be assigned as showi

Exampie 1 Example 2

DLVI1 300 DZQ1t 300
DZvil 340 2nd MSCP 110
DMV11 350 DHV1L 320
2nd MSCP 360 Znd DEQNA 330
DHV1 370

The floating vector of a 2nd MSCP or TQK50 is program set, not configured using
jumpers or switches, If there is a second MSCP or TQKS50 in your system, you
must still determine what the vector is, because it will determine the vector of
devices after it.

3. An F in the CSR address column means the device has a floating CSR address.
Use Table 4-3 to determine the correct addresses for these devices.

4. If a module’s vector and CSR address are both floating, an additional module of
the same type will also have a floating vector and floating CSR address.

4-7




Configuration

Table 4-2 Address/Vector Worksheet

Option Module No. System Vectoer (SR Address(N=177)

KA630-A M7606 - - ~ -
M5630-A M7660x - - -
DpPVil MB020 1 F F
DEVII-JP M8049 1 F N64120
DEV1II-JP MB049 2 F N64140
LPVIl MBO27 i 200 N77514
DLV]L Ma043 ! F N76500
DLVIL M8043 2 F N76510
DZVi1 M7957 1 F E
DZQL1 M3106 1 F F
DHVI1I M3104 H F F
DEQNA M7504 i 120 N74440
DMV11 M#8033 I ¥ F
DMVIL-CP  M3a0s4 i ¥ ¥
TQK50 M7546 1 260 N74500
KLESI-QA  M7740 1 154 N72150
RQDX3 M7555 1 154 N72150

The DLV]1 vector can be configured only at 300, 340, 400, 440 etc. If the {irst
available floating vector is 318, 320, or 330, the DLV]1 shouid be set to 340 and the
next device set to 400,

4-8
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Table 4-3 Floating CSR Addresses

(3o down through the columns in the table to find the column that makches your

configuration.

Any device added to or removed from the list will not affect the addresses of
devices above if.

Device

Substitute the numbers below for the ;nnn in 1776000

DZQ/V 1
DZQ/V 2
DZQ/V 3

DPV1L
DMV
Zud MSCP
2nd TR0

DHV11 1
DHV11 2

*404

4410
460

*270

334
*444

500
524

*270

320
*354
*444

500
520

006 100 00 160 106
1100 *110 110 *110 110
*120 120 120

*310 %330 *310  *330
340 360

*354 374 374 *dl4

*444 *504 *504 504

506 5000 540 540
520 520

* = Device may or may not be installed

Example 1:
sxample 2:

1 DHV11 only: 17760440
(derived from the first column}

DZQ1L: 17760100
DPV1L: 17760310
DHV1L: 17760500
{derived from the fifth column)

100
*110

4-9
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4.2 FLOATING CSR ADDRESSES

Table 4-3 lists the floating CSR addresses for common combinations of devices
that will require configuration. These settings are valid only for the devices listed
and may change if other devices with floating CSR addresses are installed.

4.3 CONFIGURATION EXAMPLES

Many BAIZ3-A enclosure configurations are possible. Figures 4-2 and 4-4 show

possible module utilizations for MicroVAX 11 systems.

NOTE
Before configuring a system, rafertoe Figure 1-11 to review the
bus grant continuity.

4.3.1 Module Utilizations

Figure 4-2 shows the backplane setap for a base system, which can be expanded at
a later time.

Figure 4-3 shows a completed configuration worksheet for the base system
configuration,

Figure 4-4 shows the expandability of a MicroVAX Il system in the BA123-A
snelosure. It includes the bllowing features.

¢ U Mbytes of main memory

» 2 RD-53 fixed-disk drives, providing 142 Mbytes of mass-storage

# a DEQNA module to connest to Ethernet

e 7 [IPV11 module te connect to a modem

* an LPV11 module {or an LP25 printer

= a TKS0-AA tape drive for system loading and backup.

Figure 4-5 shows a completed configuration worksheet for the expanded system.

416
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ADD THESE C

CLUMNS

¢ %
| ' t i ' ¢ Vo
REGULATOR 4 HEGULATOR B sEBTS
{CURRENT POWER CURRENT  (AMB? POWER 43
SLOT MODULE | +5 vDE (WATTS) +6VOC | +12 VDE | IWATTS & £
KAB30 . ’
AN 6.2
; MG047
£0 ISB30AA
3 AB | MSD47
ol -
4 AB | DEONA ]
5
;
3]
€D
8 AB
gas|
N
10 AR
oD
MASS STORAGE
SHELF | DEVICE
5 RXE0
1 TK50
] -
1z -
RD53
]
TOTAL THESE . - ) . o .
COLUMNS: 1392 4.34 11986 10.78 306 807 S
MUST NOT
EXCEED: 6 A 7A 230W 36 A 7A 230 W a4

*RECOMMENDED FOUR DRIVES MAXIMUM - TWO IN SHELVES 1 AND 2, TWO IN 3. 4. OR 5.
“*IF MORE THAN FOUR ¥ X 4 /0 PANELS ARE REQUIRED. AN ADAPTER TEMPLATE MAY BE USED

Figure 4-3 Completed Configuration Worksheet
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BACKPLANE
5L4T

BAUKPLANE
ROW

A 8

% D

KAE30-AA (QUAD) CPU. 1 MBYTE MEM. + FPP

MSH30C-BE (OQUAD) 4 MBYTE MEMORY

MEEI0-BE {CUAD 4 MBVTE MEMORY

DPVTT COM (DUAL)

EMPTY

LPVT1 PRT (UAL

DEONA NET (DUALL

VRO {QU

VIDEQ CONTROLLER

TQKS0 CONT. {DUAL}

ROEX2 SONTHROLLER

Figure 4-4  Advanced System
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ALD THUSE COLU

RS

o

A

t b b

BEGULATOR A

REGULATOR B

CURRBENTY

+5 VDC

TAMES)
{ +12VDE

POWER
(WATTS)

6.2

[

=P G2 e O

TOTAL THESE

T POWER

! |

COLUMNS: A 4.84 145,75 1138 2386 913 a8
MUST NOT
EXCEED 35 A 7A 230w 36 A A 230 W & a4t

*RECOMMENDED FOUR DRIVES MAXIMUM -~ TWO IN SHELVES 1 AND 2, TWO IN 3, 4, OR &
“TIE MORE THAN FOUR 1 X 4 /O PANELS ARE REQUIRED, AN &DAFTER TEMPLATE MAY BE UYS

Figure 4-5 Completed Configuration Worksheet
{(Advanced System)
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Diagnostics _J

This chapter presents an overview of MicroVAX II diagnostic and maintenance
tools, and also provides fault isolation guidelines.

5.1 KA630 SELF-TESTS

The MicroVAX II boot and diagnostic ROM tests the basic functions of the KA630
CPU module. Testing can occur in either power-up mode or console I/O mode.
5.1.1 Power-up Mode

In power-up mode, the ROM-based diagnostics and boot programs test the KA630
CPU module’s ability to load and run an operating system, the MicroVAX Mainte-
nance System, or other diagnostic software.

Table 5-1 describes each test in the ROM-based diagnostic and lists its hexadecimal
code. While each test is being run, the hex (hexadecimal) value is displayed:
o In the segmented LED on the CPU patch panel insert

e In four red LEDs (in binary form) on the KA630-An CPU module
(Figure 5-1), and

e For values less than 9, on the console terminal.

GREEN

DC OK LED RED LEDS
OO (O O NN

VALUE ON 8 4 2 1

VALUE OFF 0 0 0 0

Figure 5-1 CPU Module LEDs
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.
The ¢

E}Eé iﬂi b : 7
indicates the same scmt on as 2 value listed in Tahe 5-1.

if a test fails, the test se qm,nx & halis,

he cade of the failed ¢
le 5-1 also } :

Hex  TEST N&fﬂg -~ CONSOLE TERMINAL MESSAGE
alue Most i’{zE} Failed FRU{s}

E WAITING FOR DO GK

1. KAB30-An module ;;do«:,s not rec ogm:«:&* DC 0K assertion)
2. Power supply (negating DC DK on bus}

3. Q22-Bus device {zzﬁgatmg DU 0K on bus)

&

4. Backplane (DC OK shorted to another signal
E WAITING FOR P OK
1. EA630-An module (does not recognize P OK assertion)
2. Power supplv (negating P OK on bus)
4. Q22-Bus device (negating P OK on hus)
4. Backplane (F OK shorted to another signal)

HRUNNING CHECKSUM TEST ON ROM
1. KAB3G-An module
C SEARCHING FOR RAM MEMORY REQUIRED FOR ROM PROGRAMS

1. KAGSG-An module
2. MBS630 modulels)
3. KAG630-An/MS630 interconnect cable (short- or open-circuited)

e

o
Mgt

B READ KA630-An IPCR REGISTER (accesses Q22-Bus)

1. KA630-An module
2. Q22-Bus device (preventing the CPU from acquiring the bus)
3. Backplane (preventing the CPU from acquiring the bus)
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Tabne 5-1 }}mgnoqun LED Status and Esrar Mvs&agew (Cont.)

Hex TEST NAME — CONSOLE TERMINAL MESSAGE/
leuﬂ Mmi Ltkely }*aii&d FRU(s)

A TES IIN(: VCEO1 VIDL‘,O CQN&E}LF I?ISPLA‘! (i present?

1. Keyboard for VCBO1 {defective or not connected)
2. Video display for VCBO1 (defective or not connected)

NOTE: A failed monitor is indicated by no video display. The system
does not detect a failed monitor, If the keyboard is connected thr ough
the BC18P cable, the system will boot.

YCBOT module

KAB30-An module (cannot read or write Q22-Bus; may hs shorting
QE Bil’:a}

322-Bus device {preventing the CPU from acquiring the bug)
Backplane (preventing the CPU from acquiring the bus)

VCBO1 IO distribution panel insert

9 IDENTIFYING CONSOLE TERMINAL

1. KA630-An module {If console does not respond'wit'hin six seconds,
CPU will proceed to 7.)

8 LANGUAGE INQUIRY OR CPU HALTED
When the LED 1s stopped at 8, the system is either:

-

e
1

x} ‘:3}

a) preparing to ask the user to select the language to be used,
by informing the user that the CPU is haited, or
¢) actually indicating a failure.

If the system is not indicating a halt, but waiting for a language to be
entered, within 2 to 6 minutes {depending on console terminal’s baud rate)
a time-out occurs and testing continues.

Befare the console terminal displays the message for test 8, it should
display a header message reporting the CPU version number and other
system information. If the LED on the CPU patch panel displays 8 (or a
lower test number) and the console terminal does not display a header
message, suspect:

1. KA630-An module (probably the console interface)
2. Console cables (defective or not connected)
3. Console baud rate {mismatched)

53




Diagnostics

Table 5-1 I}xagnmtuc LED Status and Error Messages (met )

Hex
Vaiue

%

i

o

TESI‘ NAME - CONSOLE TERMINAL MESSAGE/
Most Likcls Fdﬁf‘d FRI*(M

NOTE: There is no baud mte setimg when the* graphxcs bUD‘:} stem is
used as the console terminal. This test applies to base-MicroVAX 11
systems, or to printers congected to the CPU SLU port.

Console terminal {defective or power off)
Console 1O distribution panel insert

ot

| RUNNING DATA TESTS ON RAM MEMORY

I&Aﬁi}i} An module (RAM memory failure}

ME630 module

Backplane (CD interconnect shori- or apen-circuited)
KAG630-An/MS630 mterconnect cable (short- or open-circuited)

RUNNING ADDRESS TESTS ON RAM MEMORY

1. MS630 moduale

2. Backplane (CD interconnect short- or open-circuited)

3. KAB30-An/MS630 interconnect cable (short- or open-circuited)
RUNNING TESTS THAT USE Q22 BUS MAP TO ACCESS LOCAL
MEMORY

1. KAE30-An module

2. Q22-Bus device (preventing the CPU from acquiring the hus)

3. Backplane (preventing the CPU from acquiring the bus)

CPU INSTRUCTION AND REGISTER TESTS

1. KAB30-An module

RUNNING INTERRUPT TESTS

KAB30-An module

Q22-Bus device (incorrectly requesting interrupt)

Backplane (Q22-Bus BE line short-circuited)

SEARCHING FOR BOOTSTRAP DEVICE

NOTE: Before comtinuing here, try the procedures in the Troubleshooting
section of the VA Xstation II Owner’s Manual, BA23 Enclosure.

Before assuming drives or controllers are defective, check their signal and
power cables, After checking the cables, check the devices' power-up
LEDs. (5ew Paragraph 5.2.)

ot
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Table 5-1 Diagnestic LED Status and Error Messages {Cant.)

Hex TEST NAME - CONSOLE TERMINAL MESSAGE/
’?{alue Most Likely Failed FRU(%)

1. RGDX controller module, KD&n fixed disk drive, RX50 diskette drive,
or interconnect cable {defective or not properly connected)

2. TQK5B0 controller module, TKS50 tape drive, or interconnect cable
{defective or not properly connected)

3. DEQNA module

4. KAS30-An module

1 BOOTSTRAP DEVICE FOUND

1, QZ2-Bus bootstrap device
2. Signal cable to hootstrap device (defective or not connected)
3. Power cahble to bootstrap device (defective or not connected)
4. KA630-An module

G 1

"ESTING COMPLETED

5.1.2 Console Mode

In console I/O mode, the TEST command is used to select any of the ROM tests;
the EXAMINE command displays the contents of registers and memory; and the
BOOT command, with an appropriate qualifier, selects the boot device. Console
commands are described in more detail in Appendix A,

5.1.2.1 Console Terminal Error Messages - The following is an example of the
console terminal error message format.

KAB30.XX

Performing normal system tests.

7.

? <subtest> <pl> <p2> <p3>

Failure.
Mormal operation not possible
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Where:

KAB30 XX

Identifies the processor and the console program ROM version number,
Performing normal system tests

The system is performing the tests programmed in the ROM,

=
LI

The countdown sequence, showing the system is progressing through its tests. The
nurnbers displayed indicate the same conditions as the numbers displaved in the
segmented LED on the CPU patch panel insert. (Table 5-1)

7 =sublests <pl> «<pl> <pl>

A diagnostic message including the question mark, a subtest code number, and up
to three parameters: indicates the countdown sequence has been interrupted.
Parameters are described in Appendix B.

Failure,
Mormal oparation not possible

The test failed and the console program is not executing.

5.2 DEVICE SELF-TESTS

Several VAXstation II devices and options also have the on-board capability to
perform power-up self-tests, and report the results in on-board LEDs. Figures 5-2
through 5-4 show these LEDs, and Tables 5-2 through 5-4 describe what they
indicate.
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5.2.1 DEQMNA Ethernet Controller Module

Table 5-2

3 2 1
LN TN

Figure 5-2 DEQNA Module LEDs

DEQNA Module LEDs

LED

3.2 1
ON ON ON
ON ON  OFF
ON  OFF OFF
OFF OFF OFF

Description/ B i
Most Likely Failed FRU(s)

Performing DEQNA station address PRO:;t;z;t

1. DEQNA module

2. KA630 module

3. Q22-Bus device

4. Backplane

Performing DEQNA internal loopback test,
1. DEQNA module

Performing DEQNA external loopback test.

1. DEQNA module
2. Cabling (short- or open-circuited, or not connected)
3. Fuse in [JO distribution panel insert -

DEQNA passed all power-up tests.
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5.2.2 RQDX3 Mass Storage Controller Module

| SR—
ngm» {COMPONENT SIDE)
[; 2 RODXZ CONTROLLER A
. {17
i
i
J K
%
o
{C W3 t
i LED . & [870] T o Wi
H 4321 {:é:& &2 W16 =Z;‘ g! ia
i 12 olwis
Wi7 i

Figure 5-3  RQDX3 Module LED Location

The RQDX3 also tests itself when it is powered up and initialized by the host
system. There is a single LEI} on the RQDX3 module. (Figure 5-3) At the
heginning of testing the LED is lit. When testing is compieted (after about 7 to 10
seconds) the LED is extinguished. If the test detects an error, the LED will remain
hit after this imtialization perod.




Diagnostics

5.2.3 TQK50 Tape Controller Module

2 1
WY A
¢ {

Figure 5-4 TQK50 Module LEDs

Tah]e 5-3  TQK50 Module LEDs

LED Description/

2 1 Most Likely Failed FRUG) = R
ON OFF  Module/drive interaction test fails,

then

OFF 1. TQKS0 module

2. TK50 drive
3. Interconnect cable

OFF  ON Module failed power-up test.
1. TQKS50 module

OFF  OFF  Module power-up test and module/drive interaction test
both failed. '

1. TQK50 module
2. TE50 drive
3. Interconnect cable

ON ON Module and drive working correctly.
then
OFF

5.3 MicroVAX MAINTENANCE SYSTEM (MMS)

The MicroVAX Maintenance System (MMS) is a combination diagnostic/
maintenance operating system. The system is available in: 1) the verification ver-
sion, provided with each MicroVAX Il system, and 2} the maintenance version,
shipped with the MicroVAX Il Maintenance kit. The verification verston is
described here. (The maintenance version is described in the MicroVAX IT System
Maintenance Guide.) The verification version provides configuration verification
and system-level testing,
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MMS is menu-driven, and can be loaded from tape or diskette into any MicroVAX
I system. Figure 5-5 shows the menu tree of MMS functions,

MAIN MENL
[T . TESY THE GYSTEM

e &) SHOW SYSTem CONFIG

URATION AND DEVICES
[ 30 [HSPLAY UTILITIES MENU
| DISFLAY SERVICE MENL

5. EXIT MICROVAX MAINTENANCE SYSTEM

PERFORMS SYSTEM-
LEVEL TESTS, REPGORTS
FAILED FRU IF ONE

15 FGUND

sl SHOWS 5YSTEM
CONFIGURATION

3. GIVES MESSAGE:

T USE Tl
MAINTEMAN

L YOU MUST PURCHASE THE MICH
CHINCLUDES THE APPROPRIATE LI

GIVES MESEAGE:

TOOUSE THIS FURCTION. YOU MUST PURCHASE THE MICROVAX
MAIMTERANCE KIT WHICH WNCLUDES THE APPROPRIATE LICENSE

o

EXITE MICROVAX
MAINTENANLE SYSTEM

Figure 5-5 MicroVAX Maintenance System Menu Tree

5.3.1 Configuration Verification

MMS verifics the system installation by determining which devices are installed,
and then displaying the system configuration it recognizes. An installation problem
appears when the terminal display does not include a device known o be instailed.

5.3.2 System Tests

MMS runs system-level functional and exerciser tests. Any user can run system-
level tests on all recognized devices, at any time, without loss of data.
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54 TROUBLESHOOTING

NOTE ,
Before going on, read the Problem/Solution section of tha
VAXstation il Owner's Manual, BA123 Enclosure.

The primary VAXstation 1 troubleshooting tools are:
s Front panel indicators

& Power-up seli-tests

VAXstation I OQwner's Manual, BA1Z23 Enclosure
VAXstation I Technical Manual, BAI23 Enclosure

e VAXstation Mamtenance Guide

L

&

¢ MicroVAX Maintenance System
Most VAXstation Il system problems will be:

s Unknown system-level problems {(systein fails to boot)

e Suspected device-level problems (system can boot; problem may be intermat-
tent). Problems in the:

- CPU

Memory

i

I

Graphics subsystem

§

Mass storage devices

~ Communications devices.
The following are suggested troubleshooting methods for each type of problem.
5.4.1 Unknown System-Level Problems
Follow these steps to diagnose unknown systeni-level problems:

1. Read the message on the console terminal.
~ 1f the test number is 7, 6, 5, 4, or 3, use Table 5-1 to isolate the failed FRU.

~ H the test number is 2, 1, or 0, use Table 5-1 and the module LEDs to
isolate the failed FRU.

T
ke
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2. If the terminal screen is blank, check the segmented LED on the CPU patch
panel insert,

~ The LED has run through power-up tests. The panel insert could be in loop-
back mode, bypassing the console terminal.

~ The LED value is not ¥, The vonscle terminal cable or the conscle-to-patch-
panel cable is faulty or disconnected,

~ The LED value is ¥. The CPH, the patch panel insert, or the
CPU-to-patch-panel-insert cable is faulty or disconnected,

3. U the segmented LED is blank, check the front panel indications, and continue
as shown in Figure 5-6.

Figure 5-6 shows the general procedure for troubleshooting the system when
erther the operating svstem or the MMS fails {0 boot.

oy,
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TRY TG RESOQIVE
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CHAPTER B
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HEFLALE USING
INSTRUCTIONS IN
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Figure 5-6  Bont Faiture Troubleshooting Flowchart
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5.4.2 Device-Spscific Problems

Follow these steps to diagnose a device-specific problem:

1. Boot the MicroVAX Maintenance Systent,

i

en display
ice does not

ed devi

appear m the

~ The éew‘c is *aa!ts r disconnected. See Chapter 6 for removal and replace-

Ak

o] tests from the Main Meru, Within 8 minutes the fest
tayed, When festing has started, one of the following

: Belect the syetem-l
results should be dis
should ccour.

~ "The test leeates a failed FRU. See Chapter 6 for removal and replacement

procedures,

~ The test fails, but 2 fuiled FRYU 15 not identified. See the VAXstation Mainie-
nance Guide,

~ The test passes, but a svstem problem exists. Check the device LEDs.

Figure 5-7 shows the general troubleshooting procedure for device-specif
;fl’(}blﬁm;s.

5.14
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SRA LISING
BLESHOOTING

LOAD MICROVAX
MAINTENANCE

St

BYSTEM
CONFIGURATION
UTILITY

TESTING FROM
MAIN MENU

B0

ISOLATE AN
FRU

| [

O CHAPTER B CALL AUTHORIZED ] oevan
FOR REMOVAL AND SERVICE PERSONNEL :

MENT
PROUEDURES

Figure 5-7 Device-Specific Failure Troubleshooting Flowchart

5.4.3 VR260 Monitor Troubleshooting Procedures

Table 5-5 lists some symptoms of common problems with the VRZ60 monitor,
When troubleshooting, follow the suggested corrective actions in the order listed.
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Table 5-4  VR260 Monitor Failure Indications

Symptom

Corrective Action

No LED or screen display
& 7

Flashing LED

Compressed raster or 1o video
display

Raster present but no video
display

Check thal the power switch is on,
Check the power cord connection.
Check the 120/240 Vac setting.

Remove the rear bulikhead assembly and check
the connection to the ac transformer assembly.

Check the deflection hoard connections.
Replace the deflection hoard.

Check the deflection board connections,
including the chassis ground.

Make sure the high voltage anode lead has a
good connection with the CRT.

Replace the deflection board.

Check the VAXstation II diagnostic display,
If other than a pass indication (.}, fix the
VAXstation I before proceeding with
adjustment/repair of the VR260 monitor,
Ensure proper VAXstation-to-VR260 monitor
cabling.

Remove the rear bulkhead assembly and check
the cable connections to the video amplification
board,

Remove the video amplification board and
check the CRT pin connections.

Replace the video amplification hoard.

Check for a pass indication () on the
YA Xsiation.

Ensure good CRT connections.

Replace the video amplification board.

4
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Eﬁ‘féﬁ VR260 Monitor Failure Indications {Cont.}

Symptom Cprrective Action

LED off but video display is Remove the LED bezel assembly and check for
present good connection.

Replace the LED.

Ensure proper cable connections from the
deflection board to the LED bezel assembly.

e
7
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FRU Removal and Replacement 6

This chapter describes the removal and replacement procedures for VAXstation II
FRUs. Only qualified personnel should perform these procedures. Table 6-1 lists
the FRUs and their part numbers. Figure 6-1 shows an exploded view of the
BA123 FRUs.

NOTE

Unless otherwise specified, replace FRUs by reversing the order
of the removal procedures.

6-1
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FRU Removal and Repiacement

Table 8-1 BA123-A FRUs
Part Number

Description

17-00859-01

17-00860-01
54-16596-01
17-00862-01
17-00282-01
17-00286-01
54-16244-02
17-00861-01
17-00867-01
70-22300-01
54-16674-01
12-23395-01
§2-22271-01
17-00842-01

54-16665-(1]
17-00863-01
17-00864-01
17-00863-01
17-00865-01
17-00876-01
17-00911-03
30-23616-01

54-17507-01

switch, ac power to power supply, and cable from switch to
power supply

cable, backplane to CPU console board
CPU console board

cable, signal dist. board to 4 RD consoles
cable, 20 conductor, RD drive

cable, 40 conductor, RD drive

RD52 console

cable, 50 conductor, RQDX to signal dist. board
cable, signal dist. board to RX50

cable, TK50-A/TQRS5G interconnect
signal distribution board (M9058)

fan, 5 in (12.7 cm) (card cage)

fan, 4.5 in {114 cm} (ass storage)

switeh, door interlock, and cable from switch to temperature
sensor board

temperature sensor hoard

cable, power supply to card cage fan and temperature sensor
cable, power supply to mass storage fan

cable. regulator “A” to backplane

cable, regulator “B” to backplane

cable, regulator “A” to 2 drives via 2 plugs

cable, regulator “B” 10 3 drives via 3 plugs

power supply

(322-Bus backplane, 13 slot, quad height

(%



FRU Aremoval and Replacement _

6.1 EXTERIOR PANEL REMOVAL
You must remove the ¢
ment procedures, Ref
follow.
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6.1.1 Right Side Panel Removal

1. Turn the system off and unplug the ac power cord from the wall socket.
2. Upen the rear door,

3. Loosen the captive screw that connects the right side panel to the rear of the
enclosure frame. {(Figure 6-23

Figure 6-2  Unhooking the Right Side Panel

6-4
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4. The panel is attached to the bottom of the enclosure frame by two snap
fasteners. Pull the bottom of the panel out until the panel detaches from the
bottom of the enclosure.

5. Lift the panel slightly to release it from the lip at the top of the frame and
remove the panel. (Figure 6-3)

Figure 8-3  Right Side Pane! Removal
g 5
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6.1.2 Left Side Panel Removal

o

. Turn the system off and unplug the ac power cord from the wall socket.

2. Open the front control panel door.

3. Locsen the screw that connects the left side panel to the front of ihe enclosure
frame. (Figure 6-4)

Figure 6-4  Unhooking the Left Side Panel
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4. The panel is attached to the bottom of the enclosure frame by two snap
fasteners. Pull the bottom of the panel out until the panel detaches [rom the
bottom of the enclosure.

5. Lift the panel slightly to release it from the lip at the top of the frame and
remove the panel. (Figure 6-5)

Figure 6-5 Left Side Panel Removal

295
53
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6.2 ON/OFF SWITCH REMOVAL

[ICI R

6-8

. Remove the lefl side panel. (See Paragraph 6.1.2.)

. Unplug the ON/OFF switch cable from the power supply.

Remove the nut that holds the cable's ground lead to the enclosure frame.
Disconnect the ground lead.

. Press the top and bottom of the ON/OFF switch and push the switch and its

cable out from the inside of the front panel. {Figure 6-63

Figure 6-6 ON/OFF Switch Removal
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6.3 CPUCONSOLE BOARD REMOVAL

1. Remove the left side panel. {See Paragraph 6.1.2.)
2. Disconnect the ribbon cable from the CPU console board. (Figure 6-7)

4. Remove the two screws that hold the CPU console board assembly to the
control panel.

4. Remove the board from the plastic brackets.

Figure 67 CPU Console Board Removal
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FRU Removal and Replacement

6.4 S5-1/4IMCH {13.3 o) MASS-STORAGE DEVICE REMOVAL

able and fixed-media drives.

The following procedure applies to both remov

1. Remove both side panels. (See Paragraphs 6.1.1 and 6.1.2)

2 ed to the enclosure by four an steners, Hemove the
from the frame until the snap 2rs detach.

3. anect all signal cables and dc power cables from the device.

4 e the release tab found below the front of the device and slide the

device out of the shelf.
€.4.1 RD32 Main Printed Circuit Board Removal

MOTE
Replace the main printed circuit board (MPCB) only on RDS2
disk drives with part number 30-21721-02.

HOTE
Screws iocated on the slide plate and MPCB are different sizes.
Make sure you reinstall 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 6-8)
2. Unplug the 2-pin connector. {Figure 6-9)

3. Remove the two phillips screws that attach the front bezel to the drive.

6-10
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Figure 69 Removing the 2-pin Connector and Screws
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6.

~3

o
-

. Remove the front bezel by pulling it away from the drive. The bezel is held in

place with pop fasteners. (Figure 6-10)

temove the three phillips screws from the heatsink, grounding strip, and the
corner opposite the heatsink. (Figure 6-11)

Liit the MPCB straight up until it clears the chassis. This disconnects P4, a 12-
¥
pin fixed plug (Figure 6-12)

Dnsconnect P5, a 10-pin connector.

Figure 6-10  Front Bezel Removal

™o




FRU Removal and Heplacement

Figure 6-12  MPCB Removal

613
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€.4.2 RODE3 Disk Drive Electronics Board Removal

The RDS3 read write board is the only replacable part of an RD53 drive. Alw:

try to replace the device electronics board before vou replace an entire RDS3
drive.

1. Remove the four phillips screws retaining the slide plate and ground clip. Set
he plate asule. (Figurs 6-13

5

]

G’f%’(‘

AAUTION
exible circuit-material is fragile and requires careful hangling

i
i svoid damage.

SitTe Jg

hanﬂiv them with care

5. Lift the board out of the hinge slots.

MOTE
Make sure o set the jumpers and switches for the new board to
the same positions 8s the old one

Loosen the twe captive screws which hold the device electrenics board in place.
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Figure 6-13

RDE3 Device Electronics Board Kemowal
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6.5 FAN REMOVAL
The following two sections list the procedures for removing the card cage fan and the
mass storage fan The fan in the power supply i not an FRU

6.5.1 Masgs Btorage Fan Bemoval

L. Remwove the left side panel. (See Paragraph 6.1.2.)

2. Note that the de power cable plug is contoured to fit along the side of the fan
’ the cable from the fan, When replacing the fan be sure to align the «

% Remove the three screws that connect the fan's metal base plate to the enclosure
frame. {Figure 6-14)

MNOTE
Cbserve the alignment of the fan before removing it. Be sure to
align the replacement fan in the same direction.

Figure 6-14 Mass Storage Fan Removal
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4.

Remove the four screws that connect the fan to the metal base plate.

6.5.2 Card Cage Fan Removal

1.

2

stn

3

Remove the right side panel. (See Paragraph 6.1.1.)

Remave the card cage door by releasing the two clasps at the front end of the
door and swinging the door open.

Slide the tray below the card cage partially out. (Figure 6-15)

Note that the cable's de power plug is contoured to fit along the side of the fan.
Disconnect the cable from the fan. When replacing the fan be sure to align the
cable the same way.

Remove the four screws that connect the fan to the tray.

Figure 6-15  Card Cage Fan Removat
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6.6 MODULES
6.6.1 Precautions

e Static electricity can damage modules. Always use a grounded wrist-strap (part
number 29-11762-00) and grounded work surface when working with or around

modules.

¢ Remove and install modules carefully to prevent damage to module corupenents
and other modules and to prevent changing the switch settings.

* Replacement modules are shipped in special antistatic packaging material, A
sili ] ¢ : also included to prevent damage from moisture. Use this
antistatic packaging material and silica gel packet to protect any modules you
store, transport, ar return,

~

¢ Be sure that the jumper and switch configurations on the replacement module
are the same as those on the module removed.

e Before removing a module from the backplane, be sure to note the position of
all modules and the alipnment of anv cables that you disconnect,

¢ When removing modules from the card cage, carefully but firmly pull the levers
which hold the medule in place, When installing modules, make sure the levers
latch properiy as you are trying to seat the module in the backplane.

s i you install a dual-height module in siots 1-4 of the backplane, you must install
it in the AB rows. M5360-AA memory modules must be installed in the CD
rows of slot 2 or 3, If you install dual-height modules in slots 5 through 12, you
must install a grant continuity card (M9407) or a second dual-height module in
the other two rows of the slot.

6.6.2 Removal

1. Remove the right side panel. (See Paragraph 6.1.1.)

2. Remove the card cage door by releasing the two clasps at the front end of the
door and swinging the door open.

3. Slide the module partially out of the backplane. (Figure 6-16)
4. Note the alignment of any cables attached to the module. Disconnect the cables.

5. Remove the module from the enclosure.
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.7 DOCRINTERLOCK SWITCH REMOVAL

e

ve the right side panel

door by r@l ising the two clasps at the front end of the

hto the e**lrrﬁmeure 8ENS0T.

‘-tht. 5W zt{fﬂ an‘ t?‘n:: o

6.8 TEMPERATURE SENSOR REMOVAL

1. Remove the right side panel. (See Paragraph 6.1.1.)

2. Remove the card cage door by releasing the two clasps at the front end of the
door and swinging the deor open.

3. There is a cable connecting the interlock switch to the temperature sensor.
Disconnect this cable from the temperature sensor. {(Figure 6-17)

4. There is a cable connecting the temperature sensor to the power supply.
Disconnect the cable from the teraperature sensor.

5. Remove the temperature sensor from the four plastic brackets connecting it to
the enclosure frame.
6-20
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FRLU Removal and Replacement

8.9 POWER SUPPLY REMOVAL
1. Remove the left side panel, (See Paragraph 6.1.2.3
2. Note the location and sli

of all cables attact
he ac power cor the system.
3. Eemove the four 1/4

frame and remove

turn fasteners holding the power supply to the enclosure
the power supply. (Figure 6-158)

CAUTION

Before instaliing a new power supply, verify that the voltage
select switch at the rear of the power supply is set for the
correct ac voltage, Damage to the system could result if the
switch is not properly set.

6-22
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Power Supply Removal

1%

Figure fi-




FRU Removal and Replacement

6.10 BACKPLANE
6.10.1 Removal

1. Remove both side panels. (See Paragraphs 6.1.1 and 6.1.2.)
p graj

[S]

. Slide all modules, including the signal distribution board, partially out of the
backplane.

3. Remove the power supply. (See Paragraph 6.9.)

4. There is a metal plate between the backplane and the power supplv. Remove
the six screws that bold the plate to the enclosure frame.

5. Lift the metal plate and the backplane out of the back of the card cage. {(Figure
6-19)

o

. Remove the screws that hold the metal plate to the backplane.

Ta |
=
;.-‘?"::M:w‘

Figure 6-19  Backplane Removal
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6.10.2 Replacement

Replace the hackplane as follows.

L

2

5
3

&

=1

6.

Insert the screws that hold the metal plate to the backplane.
Place the backplane and the metal plate at the back of the card cage.
Insert a2 module in the first and the last card guide of the card cage.

Align the backplane so that the two modules can be fully inserted into the
backplane. Insert the modules.

Insert the six screws that hold the metal plate to the enclosure frame.
Check the alignment of the backplane by inserting all of the system modules in
their original slots. /

Replace the power supply by reversing the procedure described in Paragraph
6.9,

6.11 FILTER CONNECTOR REMOVAL

S

3

.

B

o

P

Turn the system off. Unplug the ac power cord from the wall socket.
Open the rear door.

Disconnect any cables attached to the filter connector. Note where the cables
were attached.

Remove the right side panel, (See Paragraph 6.1.1.)
Remove the card cage door by releasing the two clasps at the front end of the

door and swinging the door open.

NOTE

Some of the internal cables that connect to the back of filter
connectors may not be keyed. Observe the alignment of the
internal cables and be sure to reconnect them the same way.

Disconnect any cables that connect the filter connector insert to motivies inside
the enclosure.
Remove the screws that hold the filter connector to the rear I/0 parel.

Remaove the filter connector.

4
3%
(el




FRU Removal and Replacement

6.12 MONITOR

The VR260 monitor comprises five assemblies

e Cover and rear bezel
e Deflection board

» CRT

e (Chassis

* Power LED.

In the following procedures, the left and right sides of the monitor are at your left
and right as vou face the screen.

Before starting any procedure:

1. Turn off the monitor’s power.

2. Remove the power cord from the monitor’s rear bulklhead. i,

3. Remave the BCIBP-10 video cabie from the monitor's rear bulkkesd.
5.12.1 Cover and Rear Bezel
6.12.1.1 Removal-

o

. Carefully place the monitor on its face.

ik

2. Unscrew the four rubber feel fram the hottom,

3. Remove the tilt swive! base,

4. Remove the four screws from the enclosure’s rear corners.
5. Lift off the cover,

6. Lift off the rear bezel.

8.12.1.2 Replacement- To replace the cover and rear bezel, reverse the S
removal procedure.
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6.12.2 Detiection Board

~tion board and left-side chassis door are removed as a unit,

6.12.2.7 Hemoval -

1. Rermove the monitor oover and vear b
2. Plare the monitor on is bottor.

9 Loosen the two 1/4-turn fasteners al the fi
door, and open the door.

| On the deflection beard, disconnect:

sk

71 - 3-pin/2-wire power transformer connection
12 - 12-pin/10-wire CRT socket board connection
13 - 6-pin/4-wire CRT yoke connection

4 - t-wire slip-on ground connection

15 ~ 3-pin/2-wire CRT socket board connectiofi.

¥ 5 ¥ & ®

REAR FHOED TURE/YOKE/BE EZEL
BULKHEAD EJAS‘:’ i«o‘é:}:l"v’?z:e

DEFLECTION
BOARD

Figure 6-20 Deflection Board and Chassis Door Location

FRU Removal and Replacement
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To remove the board/door assers

bly, liit the door up and pull it cut,

6. Insert a grounded screwdriver under the anonde cap and make contact with the
de clip to harge the anode,

{. Disconnect the anode lead (remove the anode cap from the CRT).

the defle

tion circuit board from the six plastic clips holding it to the

6.12.2.2 Replacement~ To replace the deflection hoard asser nbly, reverse the
remaval procedurs

6.12.3 CRHT Assembly

The CRT assembly {Figure 5-20) i laced as a unit and comprises the following.

® Socket board

¢ Moniter enclosure front/bezel

6

1. or cover and rear

2. Remove the deflection board assembly. {

3.

4. S, remove et board ground
i siip-on terminal,

5. ¢ screw that fastens the

6. Carefuily return the maonitor to a face-down position.

7. At tard right

ning the CRT assem
T aszembiy.

5.,12.3. 2 Ranlacement~ To r

et
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6.12.4 Power LED

On the front of the monitor enclosure, the green LED that indicates “power on” is

teld in place with double-sided, transparent, adhesive tape. (Figure 6-21;

6.12.4.1 Removal-

1. Using a knife tip or similar tool, carefully pry the LED/bezel assembly free of
the enclosure.

2. Discomnect the LED wires.
6.12.4.2 Replacement-

1. Connect the LED wires. The black wire is connected to the notched connector
leg.

2. Remove the protective paper backing from the double-sided tape on the LED/
bezel assembly.

3. Press the LED/bezel assembly in place.
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6.12.5 Monitor Alignment

The only special tools required for nonitor alignment are a metric measuring tape and
the diagnostic test patterns. (Figure 6-22)

Alignment should be checked and needed adjustments made after replacing either
the deflection board or the CRT assembly,

All internal adjustments are accessible through appropriatelv labeled holes in the
top and left side of the chassis,

FOCUS and G2 do not interact with any other internal adjustments. The remaining
adjustments should be performed in the order listed to minimize the effects of
interaction.

1. Turn the monitor's and system’s power on.

g 32 SQUARES e
( ™
= v I B
\ | !
- ot e e ke dd 4
- (. i i
s - 1
/é B
§ A At e
1
; ' ~
! 1 M \:
§ / ; i
Lo 1o RSN, 26 SQUARES
| = : : 1
! - b i i
L L ! /
§
§ e t ol
! ' 1
\ P : T
i '\'\L . % A SRS ) i
\ mEEsmaRmd /
i i
‘M - ,1"..{‘.1_,.,, H H Jj ?
LI 1
N

Figure 65-22  Monitor Alignment Patterns
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o

(421

Set the monitor’s BRIGHTNESS and CONTRAST controls to their maximum
positions.

. After 30 seconds, adjust BRIGHTNESS until the raster disappears.
. Adjust CONTRAST for the best picture.

. Run the display adjustment diagnostic and select the circle cross-hatch pattern.

a. Set BRIGHTNESS to a viewing level.
b. Set CONTRAST to extinguish the raster.

¢ On the left side of the chassis (Figure 6-23), adjust LIN (horizontal linearity)
for horizontally uniform squares across the display. Note that the display size
should be near or at maximum, and positioned toward the left of the screen

H CENT
@

@ ®

= o |7

Figure 6-24  VR260 Monitor Adjustments,
HCENT, WIDTH, and LIN
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d. On the top of the chassis (Figure 6-24), adjust VL {vertical linearity) for
vertically uniform squares,

HY

VF
Vh
VG
Vi
HF

HE

Figure 6-24  VR260 Monitor Adjustments (Top)




ERU Removal and Replacement

e. On the top of the chassis (Figure 6-25), adjust FOCUS for the best vertical/
horizontal line convergence. Use cross-hatch patterp intersections approxi-
mately three squares toward the center from anv screen corner.

Figure 6-25 VR260 Monitor Adjustments, Focus and G2
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6. Select an all white screen.

a. Adjust CONTRAST and BRIGHTNESS for normal viewing with a visible
raster.

b. On the left side of the chassis, adjust H CENT (horizontal centering) for a
centered raster.

¢ On the top of the chassis, adjust HP (horizontal phase) to center the video in
the raster.

d. Adjust BRIGHTNESS to extinguish the raster.

e, Set CONTRAST to a normal viewing level.

f. On the left side of the chassis, adjust WIDTH for 4 display width of 334 mm.

g. On the top of the chassis, adjust VH (vertical height) and VC (vertical
centering) so that the display touches both the top and bottom edges of the
SCreeiL.

h. Set VH for a display height of 282 mum.

7. Select the circle cross-hateh pattern.
a. Check the vertical and horizontal linearity of the squares. Readjust if needed.

b Check the vertical and horizontal centering, height, and width of the squares.
Readjust if needed

¢. Check GZ2:

(1) Set CONTRAST to minimum and BRIGHTNESS to maximum. A raster
should be famtly visible.

{23 I no raster is visible, adjust GZ until & raster is faintly visible.




Appendix A
Console Commands

A.1 CONSOLE COMMAND SYNTAX

The console terminal accepts commands up to 80 characters long. Longer com-
mands result in error messages. The character count does not include rub-outs,
rubbed-out characters, or the terminating <RETURN>.

You can abbreviate a command by dropping characters from the end of its
keyword. However, it is necessary to supply enough letters of the keyword for the
system to distinguish one command from another.

The console treats multiple, adjacent spaces and tabs as a single space. Leading
and trailing spaces and tabs are ignored. Command qualifiers can appear after the
command keyword, or after any symbol or number in the command.

All numbers (addresses, data, counts) are hexadecimal; but, symbolic register
names include decimal digits. The hexadecimal digits are:

0123456789ABCDEF

The console accepts both upper- and lowercase letters in hexadecimal numbers
(A through F) and commands.

A.2 REFERENCES TO PROCESSOR REGISTERS AND MEMORY

The KA630-A console mode is implemented in macrocode executed from ROM.
For this reason, the actual processor registers cannot be modified by the command
interpreter. When console I/O mode is entered, the console saves the processor
registers in a scratch page, and all command references to them are directed to
the corresponding scratch page locations, not to the registers themselves. When
the console returns to program mode, the saved registers are restored. It is only
then that changes take effect. References to processor memory are handled nor-
mally, except where noted below.
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£.3 CONSOLE COMMANDS
A.3.7 BINARY LOAD and UNLDAD

The X command i
Et 15 not i

starting at “d&* spec

st in memar\,
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A5.2 BOOT

BOOT [<qualifier list>] [<device>]

The device specification format s “ddee”, where “dd” y £
monic, "¢’ is an optionai 1-digit controller number, and ‘wis a iwizgs& @Jﬁ
aumber,

The consols i
oparating = a;s‘;f. {7 ied or de ’ device.,

Ouahifier:

o /R5:<data> - After initializing the processor and befnn, amrim;, VHEB RB is
ioaded with the specified data, This allows 2 console use
VMB. (To remain compatible with previcus prmﬁssors,
recognized to have the same resuit)
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A3.3 COMMENT

1

The comreent command (exclamation pomnt) is ignored. It is ased to annotate con-
sole /0 command sequences

A.3.4 CONTINUE
INUE

srently contained in
The console enters

s F P bUNE N 1
8 5B . - P istey 1

The register number is in decimal. The address space

E ent to 13/G 5 1234
ent to D/G A 6FFG0




AR

R,

Conscle Commands

e + - iplus sign) The location immediately following the last location referenced
in an EXAMINE or DEPOSIT. For references to physical or virtual memory
spaces, the location referenced 1s the last address, plus the size of the last

s, the

reference {1 for hyte, 2 for word, 4 for long). For other address space
address is the last address referenced, QIUm one

®
8, v
ence ii f(sr E‘*'te 2 f!\f word 4 for lmg‘» For uf 1er adéxem apa im address
i the last address referenced, minus one
» an EXAMINE or DEPOSIT

s [1 - The address s 15 mnie ; COGEOE ¥ ra. These are the registers
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NOTE

Only memory can be accessed as bytes or words. Registers, the
PSL, and the IPRs must be accessed using the longword refer-
ence. This means that the /B and /W qualifiers cannot be used
with the /i and /G quailifiers.

For example:

DIP/B/NAFF 0 0 Clears the first 512 bytes of physical mermory.

D/VIL/INGG 1234 5 Deposits 5 into four longwords starting at virtual
address 1234.

D/N:& RO FFFFFFFF Loads general registers RO through R& with —1s.

DIN:200 - © Starting at previous address, clear 513 bytes,

If conflicting address space or data sizes are specified, the console ignores the
command and issues an error respanse,

A28 EXAMINE

EXAMINE [<qualifier list>] [<address>]

Examines the contents of the specified address. If no address is specified, "+ is
assumed. The address may also be one of the symbolic addresses described under
DEPOSIT.

Qualifiers:

e EXAMINE can use the same qualifiers as DEPOSIT

o RESPONSE: <tab> <address space identifier> <address> <tab> <data>
The address space identifier can be:

& P - Physical memory. Note that when virtual memory is examined, the address
space and address in the response are the translated physical address.

# 5 - General register.

» 1 - Internal processor register,

@ M - Machine-dependent (used only for display of the PSL).

AG
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A.3.7 FIND
FIND [=qualidier list>]

The console searches main memory starting at address zero for a page-aligned 64-
Kbyte segment of good memory, or an RPB {(restart parameter block). If the seg-
ment or block is found, its address plus 512 is left in SP. If the segment or block 13
not found, an error message is issued, and the contents of SP are unpredictable. I
no qualifier 1s specified, [RPB is assumed.

Qualifiers:
e /MEMORY - Search memory for a page-aligned 64-Kbyte segment of good

memory. The search includes a read/write test of memory and leaves the con-
tents of memory unpredictable.

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

A.3.8 INITIALIZE

INITIALIZE

A processor initialization is performed. The following registers are set (all values
are hexadecimal).

P5L 04 1F 0000
IPL 1F
ASTLVL 4

SISR G

1CCSs 0

RXCS 0

TXCS &0
MAPEN 0

All other registers are wnpredictable.

The previous console reference defaults (the defaults used to fill in unsupplied
qualifiers for DEPOSIT and EXAMINE commands) are set to physical address,
longward size, and address 0.

A7
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A39 HALT

HALT

The HALT command has no effect; the processor is already halted when in console
1/0 mode.

A3.10 REPEAT

REPEAT <command:-

The console repeatedly displays and executes the specified command. The repeat-
ing is stopped when the operator types <<CTRL>C. Any valid console command
may be specified for the command, with the exception of the REPEAT command.
A.3.11 STARY

START [<address>]

The console starts instruction execution at the specified address. If no address is
given, the current PC is used. If no qualifier is present, macroinstruction execution
is started. If memory mapping is enabled, macroinstructions are executed from
virtual memory. The START command is equivalent to a DEPOSIT to PC, followed
by a CONTINUE. No INITIALIZE is performed,

A.3.12 TEST

TEST [<test number:]

The console invokes a diagnostic test program dencted by <test number>, Valid
hexadecimal test numbers are 3 through 7, and B. If a test number is not supplied,
no test 1s performed.

A.3.13 UNJAM

UNJAM

An /0 bus reset is performed.

:E:;-
971



Appendix B

Console Error Messages and Explanations

Table B-1 Console Error Messages

Hex

Value Message Explanation

02 EXT HLT <BREAK> was typed at the console; QBINIT or
QHALT was asserted.

04 ISP ERR Caused by attempt to push interrupt or exception
state onto the interrrupt stack; when the interrupt
stack is mapped NO ACCESS or NOT VALID.

05 DBL ERR A second machine check occurred while the
processor was attempting to report a machine check
to the operating system.

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

07 SCB ERR3 Vector bits <1:0> = 3.

08 SCB ERR2 Vector bits <1:0> = 2.

0A CHM FR ISTK A change mode instruction was executed when
PSL<IS> was set.

0B CHM TO ISTK Exception vector bit <0> was set for a change
mode.

0C SCB RD ERR A hard memory error occurred during a processor
read of an exception or interrupt vector.

10 MCHK AV An access violation or invalid translation occurred
during machine check exception processing.

11 KSP AV An access violation or invalid translation occurred

during invalid kernel stack pointer exception
processing.

B-1



Tabie B-1

Console Error Messages (Cont.)

xr lanations

Hex

Value Message %ﬁ;x;ié's]eﬁign
5 CORRPTN
18 wiotate virtusal
§ not mapped, s invalid
, 0y value 13 invaid in
17 0.
15
1% The con
buaffer,
<RET
14

20

%]
o

23
24
40

SW CONF

UNK SW
PNK SYM

£RKESM

oo
by

M:s ERR

TMOUT

MEM ;*;RR

I‘s(“:*( CHDEV
DEVASSIGH

recognized,

mibolic acdress is not

A command’s comrand or data checksum s
incorrect, If the data checksum is i
ge ;:«s msued, and is n
command.”

The operater entered & HALT «

e

mmand.
A FIND command failed to find either the RPR or

64 ¥
Diata failed to arrive in the expected time during 2n
X command.

es of pood memory.

Parity error ﬂﬂte ‘ted, T,

An vnexpecied intervupt exception ocecurrad,

No bootable devices found.

Drevics is not present.




Table B-1 hC(xnmle Error Messages (Cont.)

Console Error Messages and Explanations

Hex
Value

42
43
44
45
46
47
48
49
44
4B
4C
4D
4E
4F
50
51

52
53

54

Message

Explanation

NOSUCHFILE
FILESTRUCT
RADCHEKSUM
BADFILEHDR
BADIRECTORY
FILNOTCNTG
ENDOFFILE
BADFILENAME
BUFFEROVF
CTRLERR
DEVINACT
DEVOFFLINE
MEMERR
SCBINT
SCBZNDINT
NOROM
NOSUCHNODE
INSFMAPREG
RETRY

Program image not found.

Invalid boot device file structure.
Bad checksum on header file.

Bad file header.

Bad directory file.

Invalid program mmage file.
Premature end-of-file encountered.
Bad file name given.

Program image does not fit in available memory.
Boot device [JO error.

Failed to initialize boot device.

Device is off-line.

Memory mnitialization error.

Unexpected SCB exception or machine check.
Unexpected exception after starting program image,
No valid ROM image found.
No response from load server.
[nvalid memory configuration.
No devices bootable, retrying.

B-3
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Appendix C
VCBO1 Video Controller Module

This appendix has two major sections. Section C.1 is a functional description of the
VCBO1 video controller module’s hardware. Section C.2, which contains program-
ming information, describes the programmable functions of the VCB01; that is, the
functions that can be specified and/or examined by software.

C.1 HARDWARE

C.1.1 Overview

Figure C-1 is a simplified block diagram of the VCB01 module, showing its major
functional areas, excluding its connections with the power supply and timing gener-
ator. Figure C-2 is a functional block diagram of the VCBO01, showing its major
address and data paths. The following sections describe the functional operation of
each major area.

C-1
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Figure C-2  VCBO1 Module, Functional Block Diagram
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€.1.2 Timing

Refer to Figure C-3. Basic timing for the VCBO1 is provided by an on-board
69.1968 MHz oscillater, providing a 14.45 ns clock. (An alternate on-board 32
MHz oscillator is not used.) This frequency is divided through a pair of flip-flops
and a counter to generate the clocks listed in Table C-1. A timing PAL {program-
mable logic array) uses these clocks to generate the CRTC (CRT controller) clock
mput as well as timing for other functions. (For more on CRTC timing, see Para-
graph C.1.4.1.)

I R,
MHZ 4 R
, :

[sli19 |
—q\"\__ ! - 950 NS~
DOTCLE ~— F/F F/F

- BOTCLK/A .
NO\’\& COURTER [ 480 NS
32 o | PAL

] e 240 NS
M2 i
GsC

DOTCLK/E =0 = 120 NS =

e ) G e

Figure C-3 VCB01 Module, Simplified Timing Generator

Table C-1 VCBO1 Clocks

Period (ns)

Name B A;tual Nominal

DIZDOTCLK 14.45 15.0
D10DOTCLK/ 2 28.90 30.0
DIZDOTCLK/4 57.80 60.0
31260NS H7.80 60.0
D11120NS 115.60 115.5
DI11240NS 231.20 231.0
D11480NS 462.40 462.5
DI19BONS 924.80 925.0

[

Another on-board oscillator provides a 3.7 MHz clock tn the kevhoard/ausiliary
DUART (dual universal asynchronons receiver/transmitter).

NOTE -~ Nominal Values
in most cases, the following descriptions and explanations rely
on the nominal values listed in Table C-1.
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C.1.3 Q22-Bus/CPU Interface

The VCBO1 interface to the Q22-Bus uses standard DCO05 transceivers and a
DCO04 protocol chip, and a 9519A interrupt controller. (Figure C-4) The interface
supports the following.

o Write word DATO
»  Read word DATI
¢ Read/modify/write word DATIO
s  Write byte DATOB
s Write block DATBO
s Read block DATBI

» Read interrupt vector

The VCBO1 can perform a block data transfer of up to two words, The Block must
be longword-aligned (BDAL<01:00= = 0).

@]
on
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C.1.3.1 Interrupt Controller — The 9519A interrupt controller handles eight
interrupt requests on priority levels ¢ (highest) to 7 (lowest):

0 - DUART

1 - Vertical sync

2 -~ Mouse

3 - Cursor start

4 ~ Mouse button A
5~ Mouse button B
6 — Mouse button ©
7 - {Spare)

A set of internal registers control specific features of interrupt controiler opera-
tion. The registers are described in section C.2.

Figure C-4 shows the control and data paths for the interrupt controlier. Each
interrupt level has its own vector, stored in the controller’s internal 8 > 3¢
response memory. When an interrupt is requested on any level, the group mferrupt
(GINT) signal asserts BIRQ4. When the CPU acknowledges the request, the con-
troller selects the highest priority request, asserts RIP {response in process), amd
outputs the vector on BDAL<07:00>.

C.1.3.2 Registers - Control and status information is exchanged between the
VCBOT and the CPU through hardware registers and 32 16-bit locations in the O
Page. These 32 locations are described in Section C.2. (See Tabie C-3.)

CSR ~ Figure C-5 shows the read and write paths for the CSR. Note that the CSR
comprises separate input and output registers. (See Table C-4 for hit descriptions.}
The input register data comes from BDAL<06:02>. The CSR output register
returns CSR bit status on BDIAL<10:06,04:02>.
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Figure C-5  YCBO1 CSR Read/Write Paths

C.1.4 CRTC

The CRT controller generates CRT (cathode-ray tube) timing, video refresh
addresses, and controls cursor position. The CRTC iz programmable, and accessed
through the CRTC address pointer and the CRTC data register. (See Paragraph
C2.24)

C.1.4.1 CRTC Timing ~ The horizontal frequency (approximately 54 kHz) and
vertical {requency {60 Hz) of the VR260 monitor, along with the 925 ns clock
(nominal; see Table C-1), determine the timing sequence for transferring an image
from video meniorv to the CRT screen,

o
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The dual-ported video memory is accessed in both halves of a 925 ns access cycle,
as shown in Figure C-6. During the first half-cycle, the memory is addressed and
updated from the Q22-Bus. During the second half-cycle, the memory is addressed
by the video refresh address from the CRTC, and read to refresh the CR'Y screen.
{The update and refresh cycles are described in more detail in Paragraph C.1.5.)

BUS  VIDED 022-BUSEVIDED Q22-BUSIVIDED
GATE [REFRESHIUPDATE JREFRESHIUPDATE JREFREEH

VIRED  {0zz-BuS
REFRESHUPDATE

Figure C-6  Video Memory Access Cycle

In CRTC terminalozy, the 462.5 ns video refresh half-cycle is equivalent to a
character time. The number and duration of the character times determine the
;;enod of HSYNC (horizontal sync); that is, the time for each horizontal scan line.
sing the VR260 monitor with a horizontal ;rs»quem y of 54 kHz, the HSYNC
period is 18.5 us, or 40 character times. {Figure C-7) Note that time zad fre-
quency values are norsinal. The horizontal retrace peri@d (horizontal blanking) is
the difference between the total time for one horizonta! scan line and the displayed
{unblanked) part of the scan line. For the VR260, this is 40 — 32 = 8 character
times, or 3.7 s horizontal blanking.

in a similar way, the CRTC controls vertical timing. (Figure C-8} In a 60 Hz
YR264 moritor, the VSYNC period is 16.667 ms. Of this, approximatesy 9.7 ms i3
vertical retrace {vertical blanking) time and the screen is unblanked for 15.9 ms.
With a horizontal scan line time (HSYNC period) of 18.5 us, a total of 901 horzon-
tal scan lines can be generated during the VSYNC period (16.6 ms), with 864 scan
lines displaved during the 15.9 ms vertical unhlanking time.

In CRTC termzmiwy vertical timing is programmed in terms of characier row (or
}z{;rmtvr nw times, A gl‘mf“&tf‘f row (nmpms& 1 um ¥ xﬁtm SCA hi% ;

tfor B4 character 1o
total parameter of the ,JRTC is 55 {for 56 minus 1 character rows).
to 596 horizontal scan lines, where 901 need fo be &a,u&utﬁd Therefs
CRTC vertical adjust parameter (nmust be less than 16} is 5, E\;m*sdg ;
aumber of scan line times for the VR260 to complete the }6 & ms vertical s(,f“]

&
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Figure C-8 CRTC Vertical Timing

During the time the display is blanked, the 462.5 ns video refresh eyl
to refresh the video memory RAMs. The dynamic RAM refresh address
ated by a 4-bit refresh counter,

Other timing values programmed in the CRTC include sync pulse width, start o
sync, and start of display enable.

-
tonki
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The CRTC also contains a video refresh register and cursor start and end address
registers. The refresh register contains the address of the first video memory
address ta be read at the end of vertical blanking. The cursor start address regis-
ter confans the scan line where the cursor starts, and controf bits fo enable the
cursor, cause it to blink, and sei the rate at which it blinks,

C.1.5 Video Memory

The video memory is a 256-Kbyte dual-ported MOS RAM array. It is a single-
plane (or 1-plane) bit-mapped memory; that is, the value (on or off) of each pixel
on the screen corresponds to the value (1 or 0) of only one bit in memory. Each
pixel is defined by its X,Y position in the memory, where Y represents a scan line
1 pixel {bit) high and 1024 pixels (bits) long (X}, There are 2048 scan lines in
video memory. (Figure C-9)

NOTE - Coordinate System

The top, left corner of the screen is (X,Y) coordinate (0,0).
The bottom, right corner of the screen is (X,Y) coordinate
(1023,863).

Video memory is dual-ported, giving access to the Q22-Bus to update video mem-
ory, and to the scan line map to refresh the monitor screen (video refresh).

The 32 64 K x 1 dynamic RAMs (refresh is required) that make up the array are
arranged in 32-bit words. The byte, word, or longword operand is specified by
Q22-Bus BDAL<17:00>. BDAL<17:07> specify one of the 2048 scan lines, and
BDAL<06:00> specify one of the 128 bytes within the scan line. Individual bits are
controlled by CPU bit operations.

Far video refresh, video memory is addressed through the scan line map as an X-Y
address space. The scan line map selects any 864 scan line segment of video
memory, each line having 1024 pixels.
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