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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.

e 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.

e 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
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System Introduction

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
I/0 distribution panel.

The VAXstation II graphics subsystem consists of a VR260 monochrome monitor,
LK201 keyboard, VCBO01 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
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Figure 1-1  VAXstation 11 System Components
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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-cooled enclosure
operates in an open-office environment and includes the following major sub-

assemblies,

s [rame

Control panel

Mass storage srea

L

Backplane assembly

&

Power supply

&

I/0 finput/output) distribution pancl

[C——

T,

Figure 1-2  BA123 Enclosure
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System Introduction

J

1.3.1 BA123-AFrame

The BAL23-A frame houses the power supply and the backplane assembly, and
includes space for five 133 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 (24.5 in)

= Width: 32.0 cm {13.0 i

# 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 /0 panel door at the

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

NOTE
For panel removal procedures, see section 6.1.

.
RIGHT SIDE PapEl

Figure 1-3  BA123 Removable Panels and Doors

o




System Introduction

1.3.1.1  Air Circulation ~ Three fans in the BAT23-A frame draw air from the
bhottom of the enclosure. \Elgun i -4} Air is drawn from below the module card
cage, behind the control panel, and from inside the power supply.

1.3.1.2 Temperature Sensor Printed Circuit Board ~ A printed circuit (P
buard ahove the card cage contains two temperature seusors. (Figure 1-5) One
sensor regulates the speed of the card cage fan at the minimum level required
maintain a constant tempevature within the card cage. The other sensor, the ov
temperature sensor. shuts down the system at high temperature. The card cage
or encloses the area surrounding the modules. If this door is removed, an
mterlock switch is triggered, and the speed of the card cage fan is increased to
maximum. I the proper temperature within the card cage cannot be maintainec
even at maximum jan speed, the over- f!’"i‘ﬁ}'}i"‘“‘;{flﬂ"t" sensor will cause the systen
shut down. The system also shuts down if the card cage fan fai

1.3.2 Control Panel

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

-
MASE ETORAGE
FAN

Figure 14 Airflow

16
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System Introduction

1.3.2.1 CPU Console Board ~ The CPU consale board (Figure 1-7) is attached
to the back of the control panel. It contains a DC OK indicator light and two
buttons that et the user halt or restart the svstem. A ribbon cable connects the
CPU eonsole board to the backplane. This cable provides the
the CPU and the CPU console board.

connection between

%:1\{’;}"'“:*
—‘L <E~: r’ - e DGR

ﬂ] = =
ﬁ:@ﬁ B

LED
{REGULATOR A

Figure 1-7  CPU Console Board

oL




~ System Introduction

The huttons and DU OK tight provide the foliowing funciions.

s When the HALT butten is pressed. the red LED in the HALT butten lights up.
If halts are enabled by the switch on the CPU distribution panel at the rear of
the system, the system enters “Console 170 Mode” when the HALT bution is
preased.

NOTE

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

» 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 boots.

There are two LEDs on the CPU console board. These can be seen by remaoving
the left side panel of the enclosure. If the DC OK light on the control sanel 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 = +35 Vdc to the backplane is OK
LED is OFF = regulator 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 switches. Both
switches are normally OFF and are not used in VAXStation II systems.

)




System Introduction

1.3.3 Mass Storage Area

The front panel covers five shelves used for mounting 133 em (525 in) mass
storage devices. (Figure 1-8) The recornmended maximum number of mass
storage devices is four. These should be installed 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
access to removable media devices.

Dievices normally oceupy the shelves as follows,

i ™ ‘*;: -

/
/
/
{

| é\f“i:,

Figure 1-8  Mass Storage Shelves




o ; System Introduction

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,

. S ) " . - ‘{_,l‘ o j"'“g
Roy2 ; Sod :
| ”’”{] -

L
S —

S

[

j I
e

T I A o - ]
Cre e oelep w0 o) &
Figure 19 Signal Distribution Board
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) diskette drive and up to two fixed disk

eci to the s ggnm distribution board cabling. (Figure 1-10) The
b e o an RODES me re controlier

cage by a 50-conductor ribbon cable, The sz’gmi

connected to the RD console Loards behind the co

ibbon ca

L to four fized {ié::k drives, oy an RX50

f*‘;f)cw}e ;M ..) i me ani
distribution hoard is also
panel by a 4-conductor

1.3.4 Backplane Assaembly

The BA123 has a four row by thirteen slot backplane that measures 27.9 X 19.9 cm
{11 in X 7.85 in). The backplans implements the extended LS E us {or {322~

Bus), which uses 22-bit addressing.

The first twelve slots of the backplane provide space for
modules that are compatible with the Q22-Bus,

dual or quad-height

fit inte two r

A dual-height module has cc 13
me hackplane slot,

Two dual-height medules can ¢

5 of a backplane si

A quad-height module has connectors that fit into all four rows of a backplane slot.
Umne quad-height module accuptes one backplane slot,

NOTE

Dual-height modules in slots 5 through 11 and rows C and D of
slot 12 require another dual-height module or an M8047 grant
gard in the other two rows of the slot.

Figure 1-11 shows the Q22-Bus mterrupt and direct me ory access (DMAY grant
itnes. The C and D rows of slots 1 through 4 implement a separate MicroVAX 11
local memory interconnect used to interface the system CPU and memory
modules.

Four 120 ohm resistor packs
to terminate the Q22- Bus

ceen backplane slots twelve and thirteen are used

- ane provides space for two duri»"“aeé;?*ﬂ‘ maodules
WS \B d‘”ﬂ CI)B The Qz‘" h 1% Es Em* implemented in thi . The CD rows are
; ; : The AB rows can bx
s:gnai diatributmn ozird‘ ihe 'fh;s:f emh slot provides
{ e de voltage from

sedd for g gecond
5 Vde, +12 Vde, ground,
1 power suuply is

MOTE

This backplane is a “bounded” system. That is, an additional
backplane cannot be connected to the system.

e,
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FRONT OF
SYSTEM

Figure 1-10

SLUTS REAR OF
13 12 i1 10 08 8 7 8 5. 4 2 2 ] SYSTEM
] L ] fproemil) iy r-—l*u—l‘ W R
411 ) .
R
8]
W
g
Budndh | Gl | Suihnd) | G IS
Figure 1-11  Backplane Grant Circuitry
1-13




System Introduction

The backplane supports a maximum of 38 ac loads and 20 de loads. The backplane
halances the load on each of the power supply’s two regulators. Figure 1-12 shows
three | connectors on the backplane. 11 and J2 are 18-pin connectors that receive
de power and signals from two mdependent regulators 1n the power supply. J3
provides the connection between the CPU installed in the backplane and the CPU
consale board.

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

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

I3 is a 10-pin connector for a cable to the CPU console board.

Figure
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‘The backplane has an eight layer PC board, which is arranged as follows,

Sigral

Signal

Vde from power supply regulator
Ground

Ground

+12 Vde from power supply regulator
Signal

Signal

N
E

@ RS |

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.
Fach regulator supplies power to one-half of the slots in the backplane and to the
mass-storage devices inside the system.

Figure 1-13  Power Supply




System Introduction

The power supply provides prolection against excess voliage and current, and
protection against temporary fluctuations in the ac power supply. Table 1-2 fists

the minimuin and maximum currents supplied by sach regulator,

NOTE

Total power used from each regulator must not exceed 230 W,
This means that maximum current at +5 Vdec and +12 Vde
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 Vde outputs that are independent of
the mam 460 W output, These ¢ 1to drive the two fans that are external to

the power supply, and to provide power to the temperature sensor above the card

The power supply contains a connector at the back for remote control of the power,
The input

swer cable is protected by 2 circuit brenker. (Figure 1-14) There is an
international Electrical Commission {IEC) ac input connector for compatibiiity
with international power cables.

Two voltage ranges can be selected:

120V =
240V = 17

s

2%

- 25

&

e
-
o

C
ac

O G

T

¢
B
jut)

NOTE
in order to compensate for line cord voliage 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.

N AR R S5 0N
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Table 1.2 Regulator A and B Current and Power

Current at 12 Vde

Figure 1-14

Power Current at +5 Vdc
Regulator Maximum Minimum Maximum Minimum Maximum
A 230 W 4.5 4 360 A 4.0 A 70 A
B 230 W 45 A 36.0 A 00 A TOA
CIRCUIT
HREAKER ™~
REMOTE
CONTROL
CONNECTOR ""\N
« VOLTAGE @
AN SELECT  wm
\ SWITCH f o
N "“«‘»;E\\
~ %“2\\#
\\ N AU POWER  #
AN CONNECTOR
B
e
N

Connectors (Rear View)

Circuit Breaker, Voltage Select Switch,

117
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System Introduction

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

POWER SUPPLY

(SEE NOTE 1)
Jii

ILATOR A

) 170091101 ST ASS STORAGE DEVICES
Jha % J S— I SHELVES 3, 4 AND 5

174-00865-011

S8A e B———-, |

KPLANE 11
D NUMBERED 5L07TS)

REGUHATOR &

583 - L MASS STORAGE DEVIOES
I SHELVES 1 AND 2

Jos S E bl BACKPLANE .12
(EVEN-NUMBERED 5LOTS)

dis e S e e s

CARD - CAGE FAX

J1

i TEMPERATURE SENSOR | (SEE NOTE 2)
T B0 BOARD -

i

INTERLOCK

i 7-00864-01

MASS STORAGE FAN

ACPOWER CORD

NOTES: 1, (iNCLUDES THE ‘OFF SWITCH) 17-00858-G1
20 CNCLUDLZS INTERLDCOK 3WITCH) 17

Figure 1-15  Electrical Dhstribution

s e 2 N B 5 S 4 NS S 5 5




__ System Introduction

1.3.6 /O Distribution Panel

The /0 distribution panel is used for connecting the system to external devices,
The rear door provides aceess to the 1O distribution panel. (Figure 1-16)

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

cabinat kit.

Filter connectors are mounted in the insert panels, The insert panels install i
cutouts in the I/O distribution panel. The CPU 1/0 distribution panel insert 1s
typically mounted in cutout A. Unused cutouts are covered by removable plates.

Figure 1-16  Rear Door
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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,

Ir 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 adapter plate.

TYPE B ——f

er

b, ommssmeilBarend
L
i3

D A
o 23 g
5 4 » q
E B
5 4 b dq

CRYE AT
TYPE A e !
i
I3

Figure 1-17  Rear 1/0O Distribution Panel
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Table 1-83 Cutout, Insert Panel Size

mm in

Cutout 1 X 81 B X3z
Insert Panel 25 > 102 10X 448
Type B (6) Cutout 57 X 81 225X 32
Insert Panel 64 X 84 25X 233

Type Ad)

ADAPTER
PLATE 0

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:

s Monitor
¢ Kevboard
s Mouse.

1.4.1 VR260 Monitor

The VR260 is 4 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 X 864 pixels (horizontal X 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 3810 e (15,00 in)
Width 45,72 cm (18.00 in)
Depth 40,64 cm (16.90 in)
Weight 20.50 kg (45.00 1b)
Viewable 1024 > 864 pixels
Area

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

1.4.2 LK201 Keyboard

The VAXstation 1] keybeard, LK201-AA, (Figure 1-20) is connected to the VOBO1
video controller subsystem through the 1/0 panel insert and a coiled, 4.78 m

{19 ft), 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) 1s a hand-held device that moves a pointer displaved on
the monitor screen. It is attached to and receives power from the VCEDT sub-
system through the I/O 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.




Systerm Introduction

Figare 1-20 LKZ01 Keyboard

Table 1-5 LK201-AA Keyboard Physical and Electrical

Specifications
Height 510 em (200 in)
Width 53.30 om (2100 inj
Depth 17.20 cm (6.75 1n)
Weight 2.30 kg (5.00 ib)
DC Power +12.8 Vde at 350 mA

Requirement

124
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Figure 1-21  VS10X Mouse Device

Table 1-6  VS10X Mouse Physical and Electrical Specifications

Height 3.30 em (1.30 in)

Width 700 cm (2,75 in)

Length 9.50 ¢m (3.75 in)

Weight 0.50 kg (1.10 by

DC Power +5.0 Vde £ 10% at <150 mA
Requirement

Accuracy 7.87 pulses/mm (200 pulses/in)
Rate of 25.4 ¢m/s (10 in/s) or less
Movement

s
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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.

S~ o

J1 32 4

I
ROWM
LOW
BYTE

ROM
HIGH

/./""\,‘ BYTE

k ) MicroVAX 32780
2 1 MICROPROCESSOR

\:> FLOATING POINT
UNIT
] ROW D l ! ROW C ﬂ ROW B l i ROW A !-

Figure 2-1 - KA630-A CPU Module

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

s System power-up or Restart hutton pushed
s 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 mode is
sclected with a switch on the CPU patch panel insert (Paragraph 2.1.2). The con-
snle program then determines console device type and console language.

If the console device supports the MCS {multinational character “et}, the console
program can be dirscted to output the conssle program in any one of 1 ‘i lan :iaga s,
The user language s recorded in battery backed-up RAM {Paragraph 2.1.23, which
retains the language selection when the system is turned off.

1f the console device does not nupport he M5, there is no language prompt, and
the console program defaults to English. The message .’Peff(mmug normal system
tests” Is displayed. A d!diciﬂﬁstl{ test countdown is displayed on the console termi-
3 in the CPU patch panel insert segmented-LED display, and in LEDs on the
PU module, These diagnostics test the CPU, memory system, and §22-Bus inter-
zace. The diagrostic test codes and messages are described in Chapter 5.

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

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

2.1.1.2 Primary Bootstrap Program {VMB) ~ If halts are disabled by the CPU
patch panel switch, and the diagnostic tests are cc}mgiemi successfully, the console
program will try to hootstrap (load and start) an cperating system. The console
program first searches for a 64-Kbyte error-free segment of system memory.
Next, it Copieq VME (the primary bootstrap program) from the console program
ROM into the segment at base address +512. The console program then branches
to VMEB. VMB attempts to bootsirap an operating system from one of the devices
histed in Table 2-1, starting at the top.

™
ich
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Table 2-1 Console Program Boot Sequence

Primifg Controller Type — Designation 022-Bus C‘ER Address

1 RQDX MSCP (Disk) - DUAn 17772150 (first)
RC25 - DAAn Floating {additional}
KDA - DJAn
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 Q22-
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 1/O niode by use
of the boot command, followed by the unit designation and number; for example,
B DUAQ.

When the operating system is booted, the processor no longer executes instructions
from the console program ROM. The processor is then in program /O mode, and
terminal 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:

3 switches

¢ 1 segmented-LED display

1 external connector

2 internal connectors
1 BBU (battery backup unit).

*®

&

Table 2-2 describes the CPU patch panel insert’s switches.
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CHALTS ENABLED

HALTS DISABLED
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Figure 2-2 CPU Paich Panel Insert
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Table 2«2 CPU Pateh Par}gi Insert Switches

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

of start-up diagnostics.

Circled dot  Halts are enabled. On power-up or restart, the system
wili enter console 1/O 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 run.

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

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

Baud 1 through & Factory-set to 4800 baud. Sets the baud rate of the
Rate console terminal serial line. The baud rate selection
must match the console terminal’s baud eate.

The segmented-LED displays the nwmber of the currently executing power-up test
or bootstrap 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 conaector 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-year) 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).




System Description

2.1.3 MS630 Memory Module
The MS630 memory module provides memory expansion for the KA830-A CPU
module, It is available in three versions (Table 2-33, all populated with 256 K
BAMs.
Table 2-3 MS630 Memory Modules

Part

Version WNumber Capacity Height
MS63G-AA M7607-AA 1 Mbyte Dual

MB630-BA M7608-AA 2 Mbyte Quad
\156'% s»BB , M7608-BA 4 Mbyte Quad

One or two MS630 modules can be used in the VAXstation I1. The m‘w&ie* modules
nterface with the KA630-A CPU through the MicroVAX lo 3
nect and an vver{!‘ﬁe -top"" cable. Tbe ‘mcrsﬂi AX u:c{zl rm mort E'lt(?l”a‘.v’
implemented in the CD rows of backplane slets 1,
15 connected to J1 on fhe KAG630-A (“?T and L"ie
am1 the MSE36 mod s

CAUTION - MS630 Memory Module Slot Position

An MSE30-B moduls must be instalied only in backpiane siot 2
or 3. It must not be installed in slots 4 through 8. The MS630-AA
can be installed only in the CD rows of siots 2 and 2.

For an overview of module configuration, see Chapter 3, Paragraph 3.1.2.
2.2 GRAPHICS SUBSYSTEM
2.21 VCBO01 Video Controller Module

Fhe VOBO1 controller kit includes the M7602-YA controller module, an [/ distri-
hution panel insert, and 2 module e

-to-insert cable

he VCBO1 is a quad-height, Q22-Bus bit-mapped video aption module (F igure 2-14}
at

t provides workstation capability for 22-Bus systems,

An on-hoard, 256-Khyte, MOS RAM bit-map memory (also called video memory)
ides in ﬁhw i}">2 Bhus as“‘ffr ss apace. In the “?:’;’i,.){% on i, a suhset of the bit-

€ on the 48 cm (19 in)} VR260 monochrome
called screen memory. The VUBO1 relies on the
U to generate all images stored in video memory.

N
:
a3
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Figure 2-3 VCBO1 Video Controller Module

The VCBO1 also provides several basic 1/O functions, including:

s Cursor controls

Mouse interface

L ]

Keyboard interface

e Primitives for VT100-style split-screen scrolling.
The VCBO1 contains switches to select:

» MSA (memory starting address)

e (SR (control and status register) base address

s Display density.
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2211 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 VCB0O1 module resides. To take advantage of certain
MicroVAX architectural features when programming bit-map operations, the video
memory always resides in the topmost 256 Kbytes of the I/O physical address
space. Therefore, all the MSA switches are set to OFF: that is, address hits
<21:18> select the 256-Kbyte block starting at 30000 (hexadecimal). (Note that
this is equivalent to address 3FFC0O000 in the IO physical address space. See
Paragraph C.2.1.) Refer to Table 2-4.

Table 2-4 VCBO1 MSA Selectipn

Address Bit: A21 A2 Al9 Al
Switch E14: 1 2 3 4
Switch Settmg:* 1 1 i 1
y R /
MSA Address: 1 7 000 OGOT

0 =off; 1 = on
T <AI7T:A00> = 0

2.2.1.2 CSR Base Address ~ In the system I/} page, 32 locations are allocated
to the VCBO1 module. These locations allow the CPU and VCBO1 to exchange
control and status mformation through hardware registers on the VOCBO1. As a
group, these registers are called CSRs, but the first register is specifically named
the CSR. Switches 1 through 7 of switch-pack E45 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 1E80 thexadecimal). {See Appen-
dix C, Figure C-19.)

Table 2-5 CSR Base Address Select

Address Bit: Al12 All 310 A0S AD8 A07 A0S
Switch E48: 1 2 3 4 5 3] 7
Switch Setting:*® 1 1 1 1 ¢ 1 0
L | N ]
TSR Address: 777 7 2 Ot
0= off; 1 =on
T <ADEAQD- = O

n
o
<
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2.2.1.3 Display Density -~ The VCBOI module can drive either full-page ur 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
moniter, and is selected as shown in Table 2-6, Half~page monitors ars not
supported.

Table 26

E68 = On (C2)
E48/S8 = Off

VR260 Monitor Display Density Selection

For more detailed information on the VCBO1 video controller module see
Appendix C.

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
microdiagnostics. Communication between the keyboard and the VCBG1 module is
full-duplex, serial/asynchronous at 4800 baud, and conforms to EIA standard
R5423. The keyboard 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 jmage (icon) on the monitor
screen, It provides relative pointer position to the VCBO1 in the form of X-coordi-
nate and Y-coordinate pulse outputs. Three push buttons ou the mouse perform
software-defined functions, The mouse is connected to the VCBO1 /O panel insert
with a 3.7 m (12 ft) 10-conductor cable.
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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 RQDX3 Disk Controller

Cirder: 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 Gruide
{EK-RQDX3-UG).

The dual-height RQDX3 controller module provides the interface between the
Q22-Bus and the fixed disk and diskettie drives. It is an mtelligent controller with
on-board microprocessors. Data is transferred using DMA; control and status com-
munication between the host and controler uses MSCP (mass storage control
protocol).

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.

8]
%]
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Figure 2-4 RQDX3 Controller Module

2311 CSR Address and Interrupt Vector - The C5R address of the first
RQDX3 module is fixed at 17772150 (factory-set). If a second RQDX3 is installed,
e CSHE address is floating, and set with jumpers A12:AZ {Table 2-7).

NOTE ~ MSCP Device CSR Address

The ROQDX3 controlier madule 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,

2-13
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fi‘al’s&; 2-7 *RQE}X% Cimimﬁiex" Module CSR Address

Address Bit/
Jumpes:

ALl AlG A09 A08 AD7 ADB A0S AD4 AD3 AD2
Jumper Position:®* 1 9 1 0 G g 1 1
actory-set) fG
CSR Address: 1777 2 i

!

é

|

E.

1

|

!

i
-l
e f"w"‘}sf Lo

Jumper Position: 0 0 ] i 0 i 1 4

| SEG—————— | SOOI | S —

SR Address: 1778 { 3 1 4

s
st
-

Jumper Position: 0 ] ] 4] g 1 1 1

SR Address: 1778

o
<]
S
=8

Jumper Position: 0 0 Y g 0 i i i 1 H
't\%m Jj ‘1\' L -: ‘=‘ N 4 }s

i

CSR Address: 1776 0 3 7 4

* 0 = removed: 1 = justalled
T <ABLANG> = 0

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

2.3.1.2 Logical Unit Number - In: addition to the CSR address and interrupt
vector, the RQDX3 LUN (logical unit number) jumpers LUNO through LUN7 must
he configured. The jumpers represent a binary-weighted value and can be con-
figured to assign any four LUNs to an RQDX3, starting with any LUN. The RQDX3
module is shipped with no LUN jumpers installed. No LUN jumpers installed
assigns LUNs 0 through 3 to the module, and is the correct configuration for the
first RQDX3 in a system. (Table 2-8) If a second RQDX3 is installed, i
would normally be instalied, assig
and so on.
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lable 2-8  RQDX3 Controller Mmiule LUN .!umpers

jumperi LUN7 LUN& LLI\? LUN4 LUN3 LUNZ LUN1 LUNO LUN
Yalue: 32 16 8 4 2 1
Jumper ,
Position:™ 0 0 D 0 0 t] G O 3:0
0 0 0 0 0 1 0 G 4:7
{ { 0 0 1 0 o 8:11
0 0 0 0 1 1 0 { 12:15
0 { 0 1 0 0 4] i 16:19
0 0 0 1 0 1 0 0 20:23
¢ 0 0 1 1 ] 0 £ 24:27
0 0 0 1 1 1 ] {: 28:31
‘ - 0 0 1 0 0 0 0 (“ ‘ '%2 35
* {1 = removed; 1 = installed
2.3.2 RD52 and RD53 Fixed Disk Drives
Order: RD5nA-AA
Disk kit (n = 2 or 3) includes:
¢ RD&n-A Disk drive
& 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
Cwner’'s Manual and the 113-UC/11C23-UE RD52 Upgrade Installation Guide.

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

In addition to the cables listed above, a cable from the power supply must be
cormected to each RD drive in the system. If an RD5n drive is added b the
system, it must be formatted. The formatting atility is included in the maintenance
section of the MicroVAX 1 Diagnostics Kit.

2.3.2.1 RD52 Configuration ~ The RD52 readfwrite PC board has five pairs of
pins (Figure 2-5) that are used to select the drive. To configure an RIJ52 as drive
DUO, place a jumper on pin-pair DS3.
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Figure 2-5 RD5Z Fized Disk Dirive
2.3.2.2 RDS3 Configuration ~ The RDS3 read/write PC board has four switches
at its rear edge. With the rear of the drive at the left, the switches are numbered:
1
2
3
4

To configure an RDS3 as drive DUG, press switch 3.
2.3.3 RX50 Diskette Drive

Order: RX50A-AA
Diskette drive kit includes:

o RX50-AA Diskette drive
» 17-00867-00 34-wire signal distribution cable

R A RN S
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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 inserted into slots
behind the drive’s two access doors. A light next te each slot indicates when the
system is reading or writing the disketie in that slot.

Pl

One RQDX3 controiler supports only one RX50 diskette drive.

Figure 2-6  KX50 Diskette Drive

2.3.4 TK50 Tape Drive Subsystem

Integral TKGO tape drive subsystem:

Order: TKS0-AA
Tape drive and tape cartridge
TQKS0-AA
M7546 controller moduale and internal cable

Stand-alone TK50 tape drive subsystem:

Order: TK50-DA, -DB (DA = 120 V, DB = 240 V line cord)
Tape drive and tape cartridge

TQKH0-AB
M7546 coniroller module, internal cable, and filter connector

217
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Li st e

The TK50 is a streaming tape drive subsystem (Figure 2-7) that uses 95-Mbyte

L

magnetic tape cartridges for backup data storage.

Figure 2-7  TK50 Tape Drive Subsystem

The M7546 controller module (Figure 2-8) provides the interface between the
TK50-AA tape drive and the Q22-Bus.

R —
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Figure 2-8 M7546 Controller Module

2.3.4.1 M7546 Controlier 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) '
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Table 2-9 M7546 Controller Module CSR Address

Address Bit/ o

Jumper: AlZ A1l AlD A0% A08 AO7 A06 A05 A04 AQ3 AN2*

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

{factory-set) N N N

CSR Address: 1777 4 5 O 0%

Jumper Posttion: 0 0 0 0 1 0 G { {3 0 1
A N A /

CSE Address: 1776 0 4 4 4

Jumper Position. 0 0 0 0 1 0 0 1 0 0 1
A A [N o

CSR Address: 1776 0 4 4 7 4

Jumper AZ is closest to the module’s edge.
0 = removed; 1 = installed
<AQLAO)> =

~p

e

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

2.3.4.2 M7546 Controller Module Revision Level and Unit Number ~ Two
sets of DIP switches on the M7546 controfler 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)

Tahlﬁ 2*10” M’?Sdﬁﬁmﬁml]er Module Revision Level Switches

Revision Switch*

Level 8 7 6 5 4 3 2 1
0 0 0 0 0 ] 0 { OF
1Al {3 0 ] 0 iy 0 0 1
2 (B 0 0 0 0 0 1 0
3O 0 0 0 0 i O 1 1

*  Switch 8 Is closest to the module’s edge.
Y = gpen; 1= closed

]
A
oo
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The unit number can be specified with the unit number DIP switches, (Table 2-11)
If the MictoVMS operating system is installed, these switches can remain at the
factory setting. :

}' able 2-11 M7546 C{gntmlier Mx}gjule Unit Number Switches

Unit Switch*

Number 8 7 6 5

0% 0 0 0 0

1 0 0 {0 0
03 0
0 0

4 3 2 1

1

oS W
o]
i et O D

2 0 { 0 0
3 0 0 0

# Switch § is closest to the module's edge.
1 Factory setting ‘
i 0= open; 1 = closed




o,




P

y

Options _J)

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:

o Floating CSR address: 17760010-17763776
o Floating interrupt vector: 00000300-00000777.

3-1



or the C5R a’idre% 1776

Table 3-1 Example f;ira »‘?-bxi C8R Address
i4 'i;:i 12 11 198 99 68 07
.

i 0 ¢ 6 i 1 90
i 5 ; N
i 3

,!—"re , by ical ewitch mr; ffect on
bat: floating and fixed CSE addresses. {Tabie

Table 3-2 Exnmple of
Al2 A1l AT
Switch Setting® 0 ] & i i G 1 1 6 0
foN /
Octal Addressit 6 i 5 4 0%

¥ I’ A12 switch = 1, 22-bit address = 17771540,
: < AGZ AN = 4

In a similar way, interrupt vectors are typically configured in bite <08:03>.
{Table 3-3

Table 3-3 szimple uf Vector ?ﬁ% <(38:03>

Vector Bit: Y08 Y07 V08 Vi3 Vo4 Vo3

Switch Setting:* 0 i 1 0 1 ¢

Octral xﬁ’f&*x*‘

&
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3.2 DEQONA ETHERNET CONTROLLER
Order: DEQNA-M
M7504 module

CK-DEQNA-KB
Cabinet kit {tvpe A filter connector and internal cable)

te duai-height DEQNA module connects a §-Bus system to an Ethe
TWE’ Ethernet is an LAN {Jocal-area network) that supports data exchas
processors through coaxial cable at a data rate of 1.2 Mbyvtes/s, ¢
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-aet and do uf}i need to be changed.

R  T—
b
]
| jaz
O | |
|
i
f,/n L)
? B
jwi !
K : Swz Ef%"" -
L —
s

Figure 3-1 DEQNA Ethernet Controlier Moduaie

3.2.1 TSR Address and interrupt Vector

fomper W1 determines the CSE address assignment, The DEQMNA %"““ ¢ addresses
are fixed as follows. {Table 3-4}

e
Lt
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Fable 3-4 DEQNA CSR Address Settings

QEQWQ CSR Adé_;ess -

17774440
17774460

I

o DEQNA modules are
ter g

Table 2-5 DEQNA Interrupt Vectors

DEQNA interrupt Yector
1 120

o

p floating
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Figure 3-2 DEQNA Module Internal Cabling
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3.3 DZQ11 ASYNCHRONOUS MULTIPLEXER

Order: DZQ11-M
M3106 module

CE-DZQI1-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 RS-232-C and RS423-A interface
standards. The DZQ11 supports dial-up (auto-answer) operation with full-duplex
modems.

3.3.1 CSR Address and Interrupt Vector

The floating CSR address and floating interrupt vector are set with two DIP switch
sets, £28 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, £13 switch 8 must be
ON, and switches 9 and 10 must be OFF. Figure 3-4 shows the module’s internal
cabling.

# VECTOR E‘
SWITCH PACK {“'}
TN

Figure 3-3 DZQ11 Madule

36
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Table 3-6 j)ZQll Module CSR Address

Address Bit. | A1Z A1l A10 A09 A08 A7 A06 A05 AOL A03
Switch E28: 1 2 3 4 5 6 7 8 g 10
Switch Setting:* 0 i 0 0 0 0 0 0 0 1
(factory-set) \ [\ A |
CSR Address: 1776 0 0 1 0t
Switch Setting: 0 0 0 ] 0 0 1 0 0 0
N NN
TSR Address: 1776 v i 0 0
* = open; 1 = closed
T <A02:A00> = 0
Table 3-7 DZQ11 Module Interrupt Vector
Vector Bit: Vo8 V07 V06 V05 V04 VO3
Switch E13: 1 2 3 4 5 6
Switch Setting:* 0 1 1 0 0 0
{factory-set) N A |
Vector Address: 3 0 , ot
Switch Setting: 0 1 1 0 1 0
N N
Vector Address: 3 1 0

* ) = gpen; 1 = closed
T «V02: V00 = 0




Options

Figure 3-4 DZQ11 Module Internal Cabling

3.4 GRAPHICS TABLET

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

menu selection, graphics entry, and cursor control.




- Qmiorgs

Figure 3-5 Graphics Tablet Components

The digitizing tablet is an input device that sends X-Y coordinates to the
VAXstation il system 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
inch). The tablet has an active area of 279 mm X 279 mm (11 in X 11 in). The
tablet’s physical specifications are given in Table 3-8.

Table 3-8 Graphics Tablet Physical and Electrical Specifications

Height 20 mm {080 n}

Width 412 mm {16.20 in)

Length 406 mm (16.0 in}

Weight 3.2 kg (7.0 lbs}

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

{nominal) 6.3 mm (0,25 in) stylus ; ’

3.4.1 Baud Rate Selection

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

i
w
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The default baud rate of the tablet is 4800 bits/s, The baud rate is changed to

9600 bitsfs by sending the ASCII character * {42 hexadecimal) to the tablet.
The tablet is switched back to the default baud rate by sending a “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 battom 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 Tabiet Pin Assignments

Pin Name (Function}

i GND (Signal ground and return for power)
2 TXD {Serial out from tahlet)

3 RXD (Serial in to tablet)

4 Not used

5 Not used

6 +12 ¥

7 Device present - connected to pin 1

Shell Protective ground
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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.

41
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# Duzl-heig £
tExfngh

DIMA priority.

1. KA830-An CPU

5
3. Q22-Bus memory modules:
MEV1I
Mgééf
4. DPVI1¢ synchronous comrunication module - ne silos

5. DRVI1] (M8(8) general purpose /O ports
LPV11 (M8027} line printer interface

7. DLV]1 (MB043A} asynchronous © 0 §iios
8. Asvnchronous commy on modules - with silos:

DZV11 {M7957)

DZG11 (M3108)
9. Synchronous communication modules - DMA:

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

10. DEQNA (M7504) Ethernet communications module

11, DHVII (M3104} asynchronous communications module - with siios/DMA
VCBO1 (M7602) bit map video controller

. TQK50 (M7546) streaming tape controlier (Smart DMA)

14. Mass Storage Controller (Smart DIMA):

RQDX3 (M7555)
KLESI (M7740)

.
o

ek
]
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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
sceupied and available slots in tvpical configurations.

ADD THESE COLUMNE

' v ¢ ' ' ' o

REGULATOR B /0 INSERTS
FOWER POWER | hzx 3 x4
RAODULE {WATTS! (WATTS) B )
1
,
1
t 1
| i
i
B2 2.60 i
1 i }
A
I
¥ i
{ {
2
1
: | i
36 A 7A 230w 36 A 7A 2IW & 4%
MENDED FOUR ES SAAXIMUS — TWE N SHELWES 1 AND 2, TWO IN 3, 4 ¢
**IF MORE THAN FOUR 1 % 4 1/ PANELS ARE REQUIRED, AN ADAFTER TEMPLATE M4,
Figure 4-1  Configuration Worksheet
4-3
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BACKPLANE
ROW

A B C ]
1 KAB3G-48 (QUAD: CPU
2 MEBGA7 GRANT CARD MS630-A8 MEMGRY

3 MEOL7 GRANT CAHD EMFTY

4 DEQNA NET (DUALY EMPTY

5 VCBOT (QUAD) BITMAP VIDEQ CONTROLLER

6 RONDKICOMTAROLLER % POKE0 COMTROVLER

Figure 4-2  Base System

Four type A {1 X 4) and six type B (2 X 3) cutouts are available on the back panel
for mounting 170 panel inserts, The bottom two tvpe B cutouts can he converted to
provide three additional type A cutouts, Table 4-1 lists the type of inserts used for
each module. The configuration worksheet {Figure 4-1) is used to determine the
riumber of inserts that can be installed.

N
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Table 4-1 Power Requirements, Bus Loads, I/0 Inserts

Current Power Bus Loads 1/0 Inserts
Option Module {amps) A=1x4

+5YV +12V (watts) AC DC  B=2X3
KAB30-AA  M7606 6.2 0.14 32.7 2.7 1.0 B
KAB30-AB  M7608 59 0.14 31.1 2.7 1.0 B
MS63(-AA  MT7607 1.0 0.0 5.0 - -
MS630-BA M7608 1.3 0.0 &b -~
MS630-BB - M7608 1.8 0.0 9.0 - -
YCBOL-KP M7602 50 0.0 25.00 3.4 1.0 B
MRVII-AA  M7942 28 00 14.0 1.2 10
DPVIL-DP  MB8020 12 03 9.6 e 10 A
DRV1LIP MB8044 18 00 9.0 20 10 AQ
DRV1I-LP  M7941 0.9 00 4.5 28 16 A
LPVII-EP M8027 08 0.0 4.0 14 1o )
DLVJI-LP  M8043 1.0 025 8.0 10 10 B
DZV1II-DP M7957 1.2 0.39 7 3.9 LD B
DZQ11 M3106 1.0 0386 9.32 15 10 B
DMVIT-AP MB053-MA 34 0.4 218 2.0 1.0 B
DMViL-BP MS8B053-MA 34 04 21.8 20 LD Y
DMV1L-CP MS8064-MA 34 04 21.8 20 1.0 B
DMV1L-FP  MR0S3-MA 34 0.38 21.56 2.0 1.0 B
DHV11-AP  M3104 45 055 29.1 29 03 B2
DEQNA-KP M7504 35 05 235 28 05 A
RLVIZ2-AP  MB8061 50 010 26.2 27 16 A
TQKS0 M7546 2.9 0.0 145 2.8 1.0
KLESI-QA  M7740 30 00 15.0 23 10 A
RQDXZ M8639-YB 64 0.1 33.2 20 10
KX50-AA 085 18 259 - -
RD51-A - 1.0 16 24.2 - -
HDH2-A ~ Lo 25 35.0 - -
RD53 - 0.9 2.5 34.5 - -
TKAO-AA 1.35 24 33.55 -
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4.1.3 Power Requiremenis
System module and mass storage device current and power requirements must
not exceed the following.
» Current: + 5Vde=364
+12 Vde= 7A
e Power: 230 W
CAUTION ~ Maximum Current

Maximum +5 Vde and -+12 Vdc current cannot be drawn at the
same time. The 230 W powaer 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 vumber of backplane bus loads available are:
» 38 ac

s 20 de

These limits will not be exceeded using standard Q22-Bus options. If a non-
standard module 13 instailed, 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-I7 is used to determine the number of bus loads used.

e
]
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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 foilowing rules when using Table 4-2.

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

2. An F in the vector column means the device has a floating vector. Assign
yector to each option installed, starting at octal 300 and continuing as follows:

DLV {increment of 40 to next device}

DR¥11 {increments of 10 for subsequent devices)
DZV/Q

DPV1l

DMV11

2nd MSCP {first is fixed at 154}

2nd TQKS0 {first iz fixed at 2603}

DHV11

2nd DEQMA {first is fixed at 120}

For example, from the list of devices above, systems containing the following

modules would be assigned as showi:

Example 1

DLVJ1 300
DZV1i1 340
DMV11 350
2nd MSCP 360
DHVi1 370

Example 2
DZq1i1

2nd MSCP
DHV11

Znd DEQNA

360
310
320
330

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 TQKS0 in your system, you
must still determine what the vector is, because it will determine the vector of

devices after it.

9 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 Vector {Z‘%R f&ﬂdmﬁ{N“’i?ﬂ

KA630-A  M7606 - - -
MS630-A M760x - - : :
DPVIL M8020 1 F P
DRVIL-JP M8049 1 P N64120
DRVLI-JP  MS049 2 : N64140
LPVI1 M8027 1 200 N77514
DLV]1 M8043 1 F N76500
ILVIL M8043 2 F N76510
DZV11 M7957 1 F
DZQ11 M3106 1 i F
DHV1I M314 1 F ¥
DEQNA  M7504 1 120 N74440
DMV11 M8053 1 F 2
DMVIL.CP M8064 1 F 2
TQKS50 M7546 1 260 N74500
KLESI-QA M7740 1 154 N72150
1 154 \?’Zl%fé

RQD‘{? M7555

The DLV]1 vector can be configured only at 300, 340, 400, 440 etc. If the first
available flosting vector is 310, 320, or 330, the DLV]1 should be set to 340 and the
next device set to 400.
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Table 4-3 Floating CSR Addresses

30 dewn through the columns in the table o find the column that maiches vour

configuration,

Any device added o or removed from the list will not affect the addresses of

devices above it

Device Substitute the numbers below for the jnnn in 1776000

DZQ/V 1 100 106 106
DAV 2 *110 *110 110
DIV S *120 120

DPVIL *2700 2T 270
bMv1l 320
Znd MSCP 334 *3b4

*310 *330

*304 37

2nd TK50 04 444 444 444 *504.

160
*110

*310
340
374

*504

540

DZQ11: 17760100
DPV1IL: 17760310
DHV1L: 17760500

(derived from the fifth column)

100
110
120

*330
260
*414
504

100
*110
*310

340

*444

500
520

DHVII1 440 500 500 500 500 0 540
DHV1L Z 460 520 H20 520 520

* = Device may or may not be installed

Example 1:

Example 2:

1 DHV11 only: 17760448

{derived from the first column)

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 BALZ3-A enclosure configurations are posaible. Figures 4-2 and 4-4 show

passible module utilizations for MicroVAX I systems.

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

4.3.1 Module Utilizations

Figure 4-2 shows the backplane setup for a base s
a later time.

stem, which can be expanded ar

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

Figure 4-4 shows the expandability of 1 MicraVAX II system in the BA123-A

enclosure, It includes the bllowing feaiures.

s O Mbytes of main memory

» 2 RIX53 fixed-disk drives, providing 142 Mbytes of mass-storage
# 3 DEQNA module to connect to Ethernet

e 3 DPV11 module to connect to a modem

® an LPV11 module for an LP25 printer

« a TK50-AA tape drive for system loading and backup.

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

e N 580 B AN 0 805 8 51 0 02 T S 40503 S04 000 s s
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ADD THESE COLUMNS
i 1]
REGULATOR 4 AEGULATOR B
CURRENT CURRENT  (AMPY POWER
SLOT  MODULE | 45 viie -5 VDC 4128 {
1 AB | KAB30
coi_ Aa b2 0
g { M9047
co
3 AB
co
4 AB .
Ciz i
o i
co
& RODX3
0] TOKSE
o
<3
N
[S{8)
11 ASB
12 a8
co
13 AR BIGNAL
co DIST
MASS STORAGE
SHELF | DEVICE
5* RABG
4 TK5(
a
Z .
RDB3
TOTAL THESE ‘ . - ay o )
COLUMNS: 1352 .34 1985 10.78 3.08 i Sl
MUST NOT
EXCEED: 36 A 7 A 230 W 36 A 7A 230 W 6 4

*RECOMMENDED FOUR DRIVES MAXIMUM — TWO IN SHELVES 1 AND 2, TWOIN 3. 4. OR 5,
“*IE MOBE THAN FOUR Y X 4 /O PANELS ARE REGQUIRED, AN ADAPTER TEMPLATE MAY BE U

Figure 4-3 Completed Configuration Worksheet
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BACKPLANE | BACKPLANE
5L07 ROW

A B ' C D

KAE30-AA (DUADI CPU, 1 MBYTE MEM. + FPP

2 MS430-BE {QUAD) 4 MBYTE MEMORY

3 MES30-BE (QUAD 4 MBYTE MEMORY

4 DPY1T COM {DUALL EMPTY

LPYT1 PRY (DUAL DEQMA NET (DUAL]

5 VEEQT (GUAD) BITMAP YIDED CONTROLLER

7 MSC47 GRANT CARD TGKEO CONT. {DUAL)

8 EMPTY RGDX2 CONTROLLER

Figure 4-4  Advanced System
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AUD THESE COLUMNS

N N N T T B

EGULATOR A REGULATOR B

,RF
CURRENT (AMPS) ] POWER CURRENT  (ARE T FGWER
+% VDT +12 VDG | (WATTS) +5 VDC { )
£.2 14 :
4R
o i
AR
oo !
X
oo
a8
b
| l
¥ 1 ' l ' ' B
TOTAL THESE " . . . ~
COLUMNS: 174 484 145,75 1138 285 413 a0 B

36 A 7A 280w 36 A 74 Z30W 8 4+

*RECOMMENDED FOUR DRIVES MAXIMUM — TWO IN SHELVES 1 AND 2, TWO IN 3.4, OR &,
“*IF MORE THAN FOUR t X 4 I/0 PANELS ARE REQUIRED, AN ADAFTER TEMPLATE MAY BE USED

Figure 4-5 Completed Configuration Worksheet
(Advanced Sysiem)
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Diagnostics %

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

5.1 KAG630 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:
e 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

O N ON O O
VALUE ON 8 4 2 1
VALUE OFF 0 0 0 0

Figure 5-1 CPU Module LEDs

5-1



5‘1@ 3
icates the same condition as

ator z’"ﬁ‘abi: 1-3)

the code of the
se=able anit

Hex  TEST NAME — CONSOLE TERMINAL MEUSAG
Value Bost Likely «asE?d FRU(s}

F WAITING FOR D{ OK

KA630-An module {does not recognize DC OK assertion)
Power supply (negatmg DU OK nn bus)
(322-Bus device (negating DC OK on bus)
Backplare (DO OK shorted to ancther signal

E WAITING FOR P OK

EAB30-An module {does not recognize P OK assertion)
Power supplv {(negating P OK on bus)
122-Bus device (negating P OK en bus)
B‘igkpianﬁ (P OK shorted fo another signal)
RUNKING CHECKSUM TEST ON ROM

1. KAG30-An module

P

CR g

o

fph‘

o
St

C SEARCHING FOR RAM MEMORY REQUIRED FOR ROM PROGRAMS

A630-An module

3E O *f*f:‘mf( j.*eﬁf
B READ KA830-An [PCR 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 hus)
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Table 5-1 Diagnostic LED Status and Error Messages (Cont.)

Hex  TEST NAME - CONSOLE TERMINAL MESSAGE/
Value Most Likely Failed FRU(s) » - -
A TESTING VCB01 VIDEO CONSOLE DISPLAY (i present)

i. Keyboard for VCBO1 (defective or not connected)

2. Video display for VCR01 {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 through
the BCI8P cable, the system will boot,

3. VCBOT module ,
KA630-An module (cannot read or write QZ22-Bus; may be shorting
22-Bus)

5.  Q22-Hus device (preventing the CPU {rom acquiring the hus)

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

7. VCBO1 IJO distribution panel insert

9 IDENTIFYING CONSOLE TERMINAL

1. KA630-An module (If console does not respond within six seconds,
CPU will proceed to 7.)

8 LANGUAGE INQUIRY OR CPU HALTED

When the LED is stopped at 8, the system is either:

a) - preparing to ask the user to select the language o 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.

Before 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
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T»ﬁbik,’ 5-1 Dxagnoqtlc L’E,D Status and Error Maq&;agm. (an

Hex

YValue

TEST NAME ~ CON&OLE TERMINAL MESSAGE/
Mnst Likely Fdﬁed FRU( cﬂ

NOTE: There is no baud rate qettmg When the* graphxcs subsystem is
used as the console terminal. This test applies to hase-MicroVAX [I
systems, or to printers connected to the CPU SLU port.

4. Console terminal {defective or power off)
5. Console 1/O distribution panel insert

RUNNING DATA TESTS ON RAM MEMORY

1. KAB30-An module (RAM memaory failure)
2. MS5630 module
3. Backplane (CD interconnect short- or open-circuited)
4. KAB30-An/MS630 nterconnect cable {short- or open-circuited)
8 RUNNING ADDRESS TESTS ON RAM MEMORY
1. MS630 modale
2. Backplane (CD interconnect short- or open-circuited)
3. RA630-An/MS630 intercomnect cable (short- or open-cirenited)
5 RUNNING TESTS THAT USE Q22 BUS MAP TO ACCESS LOCAL
MEMORY
1. KA630-An module
2. 422-Bus device (preventing the CPU from acquiring the hus)
3. Backplane (preventing the CPU from acquiring the bus)
4 CPU INSTRUCTION AND REGISTER TESTS
1. KAB30-An module
3 RUNNING INTERRUPT TESTS
1. BAG630-An module
2. 022-Bus device (incorrectly requesting interrupt)
3. Backplane (Q22-Bus BR line shori-circuited)
2 SEARCHING FOR BOOTSTRAP DEVICE
NOTE: Before continuing here, try the procedures in the Troubleshooting
section of the VA Xstation II Owner’s Marual, BAZ3 Enclosure.
Before assaming drives or controllers are defective, check their signal and
cs, After checking the cables, check the devices’ power-up
Y (Sew Paragraph 5.2.)
5-4
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Zabke 5-1 Dzagnﬂmn LED %tat;ug and Error Messages (C ant.)

Hex TF&T NAME - L()Nb{)l,b T ERMINAL MESSAGE/
YValue ”b’lmt Likely Failed }’*RUM

1. RQDY controller module, ”RD‘Bn fz*aceé disk drive, KX50 diskette dms
yw interconnect cable (defective or not properly connected)

2. ‘?QKB{'} controller module, TKS{} tape drive, or interconnect cable
{defective or not properly connected)

3. DEQNA module

4. KA630-An module

1 BOOTSTRAP DEVICE FOUND
1. Q22-Bus bootstrap device
2. Signal cable to bootstrap device (defective or not connected)
3. Power cable to bootstrap device (defective or not connected)
4, KA630-An module

0 ll«“s”{Nt} COMFLETED

£.1.2 Console Mode

In console 1/O mode, the TEST comumand 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
commuands are described in more detail in Appendix A,

5.1.2.1 Console Terminatl Error Messagés ~ The following iz an example of the
console terminal error message format.

KAB30 XX

Performing normal system tests.

7.

7 <subtest> <pl= <p2> «<p3>

Failure.
Mormal operation not possible

55
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Where:

KAB30. XX

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

The system is performing the tests programmed in the ROM.

=
i

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

7 <subtests «<pl> «p2> <p3=

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 operation not possible.

The test failed and the console program is not executing.

5.2 DEVICE SELF-TESTS

Several VAXstation {1 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 DEQNA Ethernet Controller Module

3 2 1

O

Figure 5-2 DEQNA Module LEDs

Table 5-2 DEQNA Module LEDs

LED Description/
3 2 1 Most E%:eiygii%d FRii(s)

ON ON ON  Performing DEQNA station address PROM test.
1. DEQNA module
2. KA630 module
3. Q22-Bus device
4, Backplane
ON ON OFF  Performing DEQNA internal loopback test.
1. DEQNA module
ON OFF  OFF  Performing DEQNA external loopback test.

1. DEQNA module
2. Cabling (short- or open-circuited, or not connected)
3. Fuse in /0 distribution panel insert

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

ICOMPONENT SIDE)
INTROLLER A

mra
Y

M7558)

W2
W4

L
T e ——

Qo0 ? O RO
‘o 9.91%&.&9,;{
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Ya W1z Wi wos | | o
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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 LED on the RQDX3 module. (Figure 5-3) At the
heginning of testing the LED is lit. When testing is compileted (after about 7 to 10
seconds) the LED is extinguished. If the test detects an error, the LED will remain
1it after this imitialization period,
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5.2.3 TQK50 Tape Controller Module
2 1
£ ,

Figure 5-4 TQK50 Module LEDs

Table 5-3  TQKS50 Module LEDs

LED Description/

2 1 Most Likely Failed FRU(s) = .
ON OFF  Module/drive interaction test fails,

then

OFF 1. TQKS50 module

2. TK50 drive
3. Interconnect cable

OFF  ON Module failed power-up test.
1. TQES50 module

OFF  OFF  Module power-up test and module/drive interaction test
both failed. :
1. TQK50 module
2. TK50 drive
3. Interconnect cable

ON ON Module and drive working correctly.
then
GFF

5.3 MicroVAX MAINTENANCE SYSTEM (MMS)

The MicroVAX Maintenance System {(MMS) is a combination diagnostic/
maintenance operating system. The system is avatlable ¢ 1) the verification ver-
sion, provided with each MicroVAX I system, and 2) the maintenance version,
shipped with the MicroVAX Il Maintenance kit. The verification versicn 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 js menu-driven, and can be loaded from tape or diskette into any MicroVAX
B system. Figure 5-5 shows the menu tree of MMS functions,

MAIN BTN

e TEST THE §YSTEM
s 2 GHOW SYETEM CONFIGURATION AND DEVICE

3. DHSPLAY UTILITIES MENU
m——— DISPLAY SERVICE MENLU

5. EXIT MICROVAX MAINTENANCE SYSTEM

PERFORMS SYSTEM-
owd LEVELTESTS R RTS
FAILED FRUIF ¢
15 FOUNRD

Cad  SHOWS BYSTEM
CONFIGURATICN

T USE THIS F ¥
MAINTENANCE K17

GIVES MESSAGE:

TOUSE THIS FUNCTION, YOU MUST PURCHASE THE MICROVAX
MAINTERANCE KIT WHICH (NCLUDES THE APPROPRIATE LICENSE

31

EXITS 68
MAINTE!

TCROVAX
ANCE SYSTEM

Figure 5-5 MicroVAX Maintenance System Menu Tree

5.3.1 Configuration Verification

MMS verifies the system mstallation by determining which devices are installed,
and then displaying the system configuration it recognizes. An installation problem
appears when the tevminal display does not include a device known to be mstalled.

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 da

Ies
s
<
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54 TROUBLESHOOTING

NOTE ,
Before going on, read the Problern/Solution section of ths
VAXstation i Owner's Manual, BA123 Enclosure.

The primary VAXstation 1I troubleshooting tools are:
& Front panel indicators

* Power-up self-tests

VAXstation Il Owner’s Manual, BAIZ3 Enclosure
VAXstation I Technical Manual, BAIZ23 Enclosure

VAXstation Mantenance Guide

L

&

&

® MicroVAX Maintenance System
Most VAXstation I system problems will be:

s Unknown system-level problems {(system fails to boot;

+ Suspected device-level problems (system ran boot; problem may be intermit-
tent}. Problems in the:

- CPU

Memory

i

I

Graphics subsystem

i

Mass storage devices

i

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 system-level problems;

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

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

o
ke
-




Diagnostios

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

he LED has run through power-up tests, The panel insert could be in loop-
k mode, bypassing the console terminal.
- The LED value is not ¥, The console tsrminal cable or the console-to-patch-
panel cable is faulty or disconnected.
- The LED value is ¥. The CPU, the patch panel inser?, or the
CPU-to-patch-panel-insert cable is faulty or disconnected.,
3. If the segmented LED is blank, ch
as shown in Figure 5-6.

: the

ront panel indications, and continue

Figure 5-6 shows the general procedure for troubleshooting the system when
exther the operating svstern or the MMS fails to boot.
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Figure 5-6 Boot Failure
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5.4.2 Device-Specific Problems
Follow these steps to diagnose a device-specific problem:

B A

1. Boot the MicroVAX Maintenance &

o

2. Selest the confi

tion proceds screen display
wvices known to be insialled, if an -ﬁsta?}ec: device does not
ay:

The device is faulty or disconnecied. See Chapter 6 for removal and replace-

appear in the

,m

(%]

¢

Select the
results she
should occur,

~ "The test locates a failed FRU. See Chapter & for removal and replacement
?I‘ﬁ@é@i&ﬁ:‘fs.

- e test fails, but 2 fmled FRU 15 not identified, See the VAXstafion Marnie-

nance Gurde

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

Figure 5-7 shows the general troubleshooting procedure for device-specific
problema,
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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 VR260 monitor.
When troubleshooting, follow the suggested corrective actions in the order listed.
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Table 5-4 ; VR260 M‘ﬁ!ﬁtﬁ‘f Failure lﬂdicatix‘s;m A

Symptom

Corrective Action

No LED or sereen display

Flashing LED

Compressed raster or no video
display

Raster present but no video

Check that the power switch is an.
Check the power cord connection.
Check the 120/240 Vac setting.

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

Check the deflection hoard connections.
Replace the deflection board. ,

Check the deflection board connections,
mcluding the chassis ground.

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

Replace the deflection board.

Check the VAXstation Il diagnostic display.
If ather than a pass indication (), fix the
VAXstation Il 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 board.

Check for a pass indication () on the

display VAXstation.
Ensure good CRT connections.
Replace the video amplification board.
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Table 5 5- - ‘g szu Mamsmr i* dilllrt* Indu‘atmm {C f;mu)

Corrective Actmn

LED off but yi%@ ﬂmriay 15
present

Remove the Li,i} aegﬁ assembly and (:5‘4:’,!,‘ fuf
good connection.

Replace the LED.

Ensure proper cable connections from the
deflection hoard to the LED bezel sssembly.
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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.
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FRU Removal and Replacement

Table 6-1 BA123-A FRUs
Part Number Description
17-D0858-01 switch, ac power to power supply, and cable fi om switch to

17-00860-01
54-16596-01
17-00862-01
17-00282-01
17-00286-01
54-16244-02
17-00861-01
17-00867-01
(1-22300-01
54-16674-01
12-23395-01
-22271-01
7-00942-01

54-166R5-01
17-00863-01
17-00864-01
17-00865-01
17-00865-01
17-008706-01
17-00911-01
30-23616-01
54-17567-01

power supply

cable, backplane to CPU console board
CPU console board

cable, signal dist. board to 4 RD consoles
¢able, 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, TKH0-A/TQKE0 interconnect
signal distribution board (M9058}

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

fan, 4.5 in (114 cm} (mass storage)

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

temperature sensor board

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” to 3 drives via 3 plugs

power supply

022-Bus backplane, 13 slot, quad height

or
et




FRU Removal and Replacement

6.1 EXTERIOR PANEL REMOVAL
You must remove the exterior panels before beginning most removal and replace-

ment procedures. Refer to the following two sequences in the procedures that
follow.

6.1.1 Right Side Panei Removal
L Turn the system off and unplug the ac power cord from the wall socket.
2. Open the rear door,

3. Loosen the captive screw that connects the right side panel to the rear of the
enclosure frame. (Fignre 6-2)

i
!

Figure 6-2  Unhooking the Right Side Panel

6-4
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FRU Removal and Replacement

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

Figure 6-3° Right Side Panel Removal

A
Jed



FRU Removal and Replacement _

6.1.2 Left Side Panel Removal

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

2. Open the front control panel door.

3. Loosen the screw that connects the left side panel t
frame. (Figure 6-4)

y

the front of the enclosure

Figure 6-¢4  Unhooking the Left Side Panel




FRU Removal and Replacement

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
hottom 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
g




FRU Removal and Replacement

6.2 ON/OFF SWITCH REMOVAL

1. Remove the lefl side panel. (See Paragraph 6.1.2)
2. Unplug the ON/OFF switch cable from the power supply.

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

4. 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)

Figure 6-6  ON/OFF Switch Removal
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6.3 CPU CONSOLE BOARD REMOVAL

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

. Disconnect the ribbon cable from the CPU console board. (Figure 6-7)

©w o

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

4. Remove the board from the plastic brackets.




FRU Re Mova al a:ac Replacement

5.4 S1/4INCH {15.3 om) MASS-STORAGE DEVICE REMOVAL

The followin

procedure applies to bot

wieners, Kemove the
ers detach.

3. ¢ powser cabies from the device.
w the front of the device and slide the

device oul of the shelf
5.4.7 RDS52 Main Printed Circuit Board Removal

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

MOTE
Screws located on the slide plate and MPCB are different sizes.
Make sure you reinstall the screws in their proper location.

fo—y

. Remove the four phillips screws retaining the slide plate and ground clip. Set
the slide plate aside. {Figure 6-8)

e

Unplug the 2-pin connector. {Figure 6-9)

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

£-10
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Figure 5-9

Removing the 2-pin Connectar

and Berews




FRU Removal and Replacement

4. Remove the front bezel by pulling ¢ away from the drive. The bezel is held in
place with pop fasteners. (Figure 6-10)

5. Remove the three phillips screws from the heatsink, grounding sirip, and the
corner opposite the heatsink. (Figure 6-11)

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

7. Disconnect P5, a 10-pin connector.

Figure 6-10  Front Bezel Removal

i:;fj
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Figure 6-12

MPCB Removal

Py
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FRU Removal and Replacement

£.4.2 RDE3 Dizk Drive Elecironics Board Bemoval

il

e anly replacable part of an RD53 drive, Al

:;*y tore 1cs board before vou replace an entive RI¥ >3
drive
i ur phillips screws retaining the slide plate and ground clip. Set

xﬁlgi, 2 6-143

> captive screws which held the device electronics board in place.

rdd upward (the bo ‘ ¥ it of the
ms not to strain any of the ¢ ctors o cables, tilt the board

e o
CAUTION
Flexible circuit-material is fragile and requires careful handiing
i avold damage.

ey

haa die g?f»m with care,

5. Lift the board ¢

of the hinge slois,

HOTE
Make sure o set the jumpers and switches for the new board to
the same positions as the old ons
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ey,

Figure 6-13

RD53 Device Electronics Board Removal
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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 is not an FRU.

#.5.1 Mags Storage Fan Removal

41y

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

B

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

% Remove the three screws that connect the fan's metal base plate to the encios

me. (Figure 68-14)

MOTE
Observe the alignment of the fan before removing it. Be sure to
align the replacement fan in the same direction.
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Remove the four screws that connect the fan to the metal base plate.
.5.2 Card Cage Fan Removal

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 Removal
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6.6 MODULES
6.6.1 Precautions

s Static electricity can damage modules. Always use a grounded wrist-strap (part
number 28-11762-00) and grounded work surfs

3

ce when working with or around

modules.
» Remove and install modules re amage Lo module coreponents
and other modules and to ptf:v ¥ ging the switch settings,

® Rt;éacm tent madules are shipped in special antistatic packaging material. A
sili el packet is aleo included to prevent damage from moisture. Use this
antistatic packaging material and silica gei packet to protect any modules you
store, transport, or return,

that the jumper and switch conii;ur;iz%gms on the replacement module
ne as those on the module removed

& Be sure
are the

e Before removing a module from the backplane, be sure to note the position of
all modules and the alignment of any cables that vou disconnect.
® When removing modules from the card cage, carefully but firmly pull the levers
which hold the module in place. When installing modules, make sure the levers
latch properly as you are trying to seat the module in the backplane.

s If you install a dual-height module in slots 1-4 of the backplane, you must instail
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 cc»minuity card {(M9407) or a second dual-height module in
the other two rows of the siot,

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.

o

. Remove the module from the enclosure.

83,18 B33 3 O S5 50 S
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R

Module Removal

6-16

Figure
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FRU Removal and Replacement

6.7 DOORINTERLOCK SWITCH REMOVAL

connecting
hiz mts;%* from 1 tempers

4. Femove the two screws that connect switch to the side of the card cage and

the switch and the cable,

5.8 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
daor and swinging the door apen.

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

g

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

5. Remove the temperature sensor from the four plastic brackets connecting it to
the enclosure frame.

5-20




FRU Removal and Replacement

BATURE
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FRU Bemoval and Replacement

Fe]

& POWER SUPPLY REMOVAL

i. Eemove h&e12)

attached to the power wppsy
ver ;**d”i’qe‘ i

3

3. Remove the four 1/4 turn fasteners }m?ding the power supply te the enclosure
frame and remove the power supply. (Figure £-18)

CAUTION

Before installing a new power supply, verify that the voltage
select swiich 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 properiy set.

522
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Power Supply Remaoval

18

Figure 6
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5.10 BACKPLANE

5.10.1 Removal

)

B

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

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

backplane.

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

. There is a metal plate between the backplane and the power supply. Remove

the six screws that hold the plate to the enclosure frame.

. Lift the metal plate and the backplane out of the back of the card cage. {Figure

6-19)

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

Figure 6-19 Backplane Removal

4
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6.10.2 Replacement

Replace the backplane as follows.

1. Insert the screws that hold the metal plate to the backplane,
2. Place the backplane and the metal plate at the back of the card cage.
4. Insert a module in the first and the last card guide of the card cage.

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

5. Insert the six screws that hold the metal plate to the enclosure frame.

6. Check the alignment of the backplane by inserting all of the system maodules in
their original slots. "

7. Replace the power supply by reversing the procedure described in Paragraph
6.9,
6.11 FILTER CONNECTOR REMOVAL

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

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

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

daor and swinging the door open.

NOTE

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

6. Disconnect any cables that connect the filler connector insert to modules inside
the enclosure.
7. Remove the screws that hold the tilter connector to the rear /O panel.

& Remove the filter connector.

[N
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FRU Removal and Replacement

6.12 MONITOR
The VR260 monitor comprises five assemblies

# Cover and rear bezel
¢ Deflection board

» CRT

# (Chassis

s Power LED,

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

Before starting anv procedure:

1. Turn off the monitor’s power.
2. Remove the power cord from the monitor's rear bulkhead.

3. Remave the BCIBP-10 viden cable from the monitor's rear bulkhesd,
£.12.1 Cover and Rear Bezel

8.12.1.1 HRemoval-

1. Carefully place the monitor on its face.

2. Unscrew the four rubber feel from the hotrom.

3. Remeove the tilt swivel base.

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

6. Lift off the rear hezel.

8.12.1.2 BReplacement- To replace the cover and rear bezel, reverse the
removal procedure,

PN i R ¥ T 1 50 PR Sn50SS
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FRU Removal and Replacement

6.12.2 Defiection Board

fection board and left-side chassis door are removed as a unit.

6.12.2.7 Hemoval~

Sarant

_ Bemove the monitor cover and rear b
P

o

Place the monitor on ite bottom.

o

Loosen the two Ld-turn fasteners
door, and open the door,

4. On the deflection beard, disconnect:

J1 - 3-pin/2-wire power transformer connection
J2 - 12-pin/10-wire CRT socket board connection
13 - 6-pin/4-wire CRT voke connection

34 - l-wire slip-on ground connection

15 - 3-pin/2-wire CR7T socket board connection.

g & ¥ @& ®

RE&A VIDES TURBE/YT
BULKHEAL 1 ASSEMBL

Figure 6-20 Deflection Board and Chassis Door Locatios
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FRU Hemoval and Replacement

5. To remove the board/door sssen
6.

v, lift the door up and pull it out

1 grounded screwdriver under the anode cap and mzke contact with the
e clip to harge the anode.

. Disconnect the anode lead (remove the anode ¢ “ap from the CRTY

emove the deflection circuit board from the six piastic clips holdi ng it to the

8.12.2.2 ﬁiepla emani~ To replace the deflection hoard

replaced as 2 unit and comprises the following.

®
=

fonitor enclosure front/bezel

8.12.51 %amtﬁe&l“
: Or Cover a

2. Remove the deflection board

the
5. at s cerdter, remove 1he screw that fasiens the

the CRT

R,



FRU Removal and Feplacement

$.12.4 Power LED

o On the front of the monitor enclosure, the green LED that indicates “power on” is
; " held 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. Disconnect the LED wires,

6.12.4.2 Replacement-

=

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

o

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

3. Press the LED/bezel assembly in place.

Figure 5-21  Power LED Removal/Replacement




FRU Removal and Replacement

6.12.5 Monitor Alignment
The enly special tools required for monitor alignment are a metric measuring tape and
the diagnostic test patterns. (Figare 6-22)

i

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

All internal adjustments are accessible through appropriately labeled holes in the
top and left aide 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.
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Figure 6-22  Monitor Alignment Patterns




FRU Removal and Replacement

e

%

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

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

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

a. Set BRIGHTNESS to a viewing level.
h. 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

®
WIDTH

L

‘ L I

Figure 6-23  VR260 Monitor ”sdiuatmvmi‘
HCENT, WIDTH, and LIN




FRU Removal and Replacement

d. On the top of the chassis (Figure 6-24), adjust VL {vertical linearity) for
vertically uniform squares.

HY

VE

VE

Vi
HFE

COCOCOCDOC

HE

Figure 6-24  VR260 Monitor Adjustments (Top)

"
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e On the top of the chassis (Figare 6-25), adjust FOCUS for the best vertical/
horizontal line convergence. Use cross-hateh pattern intersections approxi-
mately three squares toward the center from any screen corner.

FOCUS O O 62 ALY
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6. 5

a4,

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

elect an all white screen.

Adjust CONTRAST and BRIGHTNESS {or normal viewing with a visible
raster,

. 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 1

the raster.

. Adjust BRIGHTNESS to extinguish the raster.

Set CONTRAST to a normal viewing level.

On the left side of the chassis, adjust WIDTH for a display width nf %»1 fishel
On the top of the chassis, adjust VH {vertical height} and VC (% #
wntu ing) so that the display touches both the top and bottom edges

h ““JU VH for a display height of 282 mny

7. Select the circle cross-hatch pattern.

Check the vertical and horizontal linearity of the squares. Readjust if needed.

Readjust if needed.

¢. Check G2:

534

(1) Set CONTRAST to minimum and BRIGHTNESS to maximum. A raster
should be faintly visibie.

{23 If no raster is visible, adjust G2 ontil a raster is faintly visible.

g



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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A5.2 BOOT

BOOT I<qualitier list>] [<device>]

The device specification format is “dden”, where “dd"” is
monic, V'’ is an optional 1-digit ccmtrcii‘er number, and “u”
suraber.

The console mitializes the processor and starts VMEB runming. VMB boots the
aperating system from th d or defaglt device,

is & i digit unit

Chalifier

s /R5:<data> — After initializing the processor and before stariing VMB, R5 is
ioaded with the specified data. This allows 2 console user to pass a parameter o
VME. (To remain compatible with previous processors, /<data> will alsc be
recognized to have the same resuit.)
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A3.2 COMMENT

f <commeni>

The comment command {exclamation pomnt} is ignored. It is used to annotaie con-
sole 1O command sequences

A3.4 CONTINUE
CONTINUE

it tii{f, addre

ot periarmec 1 he:‘

if the specified data

vord: No &«'{5*

% al. The address space
L to G 5 1234
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Conseole Commands

e + - iplus sign) The location immediately following the Jast location referenced
in an EXAMINE or DEPOSIT. For references to Dh'v sie .a] or v *rtuh memory
spaces, the location referenced 1s the last address, { the

reference {1 for byte, £ for word, 4 for long). For ot%:e: acfe.uegs :

address is the last address referenced, plus one

® ~ {minus sign} The location immediately prece
in an EXAMINE or Dh?( }SET Foy references to

gr yte, 2 fo;’ erd 4 for mg) For othe
last address referenced, minus one

on last referenced in an EXAMINE or DEPOSIT

4

e (@ - i1 ‘g!i ioc%tﬁm addressed by the last location referenced in ao

ddress spms is virtual o
: Id

SHUES Ei’i error

& [ - The address spac

e [U coes console program memory is allowed. This qualifier also disables

df‘n»s is i:he fu% of s rangs. T hﬂ console depasits to d
of :

a{Ei i (
direction © ceession. For

“REPEAT DEPOSIT — <de




Console Commands

MOTE

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 qualifiers.

For example:

DIPIBNAFF ¢ 0 Clears the first 512 bytes of physical memory.

DIVILING 1234 5 Deposits 5 into four longwords starting at virtoal
address 1234,

DJ/N:8 RO FFFFFFFF Loads general registers RO through R8 with 15,

DYN:200 — 0 Starting at previcus address, clear 513 bytes.

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

A3.6 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.

Califiers:

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.

e (5 - General register.

# 1 - Internal processor register,

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

AL




Consols Commands

A3.7 FIND
FIND [=qualifier list>]

The console searches main memory starting at address zero for a page-aligned 64~
Kbvte 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. If
no qualifier 15 specified, /RPD 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.

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

A.3.8 INITIALIZE

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

are hexadecimal).

PSL D4 1F G000
IPL 1F
ASTLVL 4

SISR 0

1CCS 0

RXCS 0

TXCS 80
MAPEN 0

All other registers are unpredictable.

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




Console Commands

A3.9 HALY
HALT

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

St

A.3.10 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 rommand, with the exception of the REPEAT command.
A.3.11 START

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 1O bus reset is performed.

:E:;-
(85




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
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_Console Error Messages and Explanations

Table B-1 Console Error Messages {(Cont.)

Hex

Value Message _Explanation
42 NOSUCHFILE Program image not found.

43 FILESTRUCT Invalid boot device file structure,

44 BADCHKSUM Bad checksum on header file.

45 BADFILEHDR Bad file header.

48 BADIRECTORY Bad directory file.

47 FILNOTCNTG Invalid program image file.

48 ENDOFFILE Premature end-of-file encountered.

49 BADFILENAME  Bad file name given.

4A BUFFEROVF Program image does not it in avallable memory,
4B CTRLERR Boot device 1O error.

4 DEVINACT Failed to initialize boot device.

4D DEVOFFLINE Device is off-line.

4K MEMERR Memory mitialization error.

4F SCRINT Unexpected SCB exception or machine check.
50 SCBZNDINT Unexpected exception after starting program image.
51 NOROM No valid ROM image found.

52 NOSUCHNODE No response from load server.

53 INSFMAPREG [nvalid memory configuration.

54 RETRY No devices bootable, retrying.
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Appendix C
VCBO01 Video Controller Module

This appendix has two major sections. Section C.1 is a functional description of the
VCBO01 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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VCBO1 Video Controller Module
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Figure C-2  VCB01 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
64,1968 MHz osciilator, providing a 14.45 ns clock. (An alternate on-board 32
MHz escillator 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
nput as well as timing for other functions. (For more on CRTC timing, see Para-
graph .1.4.1.)

69 I D
fHZ , - 1

05 ’ |
“q\!\}‘ e . i - 950 N5 ~
poTeLE ] F/F i DOTCLKA — |

FIF B
. COURTER |77 #80 N& =
- b 20 NG meed PAL
MiHZ o
45C == DOTCLK/Z —O e 120 NS o

e . TO R N[ g

Figure C-3  VCBG1 Module, Simplified Timing Generator

Table C-1 VCBO1 Clocks

Period (ns)
Name Actual ) Nominal

DI2ZDOTCLR 14.45 15.9
D10DOTCLE/ 2 28.90 30.0
DI2DOTCLEK/4 57.80 60.0
DI260NS 57.80 60.0
DI1120NS 115.60 1155
DIE1240NS 231.20 231.0
D11480NS 462.40 462.5
D11960NS 924 80 925.0

Another on-board oscillator provides a 2.7 MHz clock to the kevioard/auxiliary
DUART (dual universal asynchronous receiver/transmitter).

NOTE ~ Nominal Values
In mosi cases, the following descriptions and sxplanations rely
on the nominal values listed in Table C-1.




C.1.3 Q22-Bus/CPU Interface

HjCB(}‘{ Vide@ﬂggmmner Modu!s

The VCBO1 interface to the Q22-Bus uses standard DCO0b transceivers and a
DCO04 protocol chip, and a 9519A interrupt controller. (Figure C-4) The interface
supports the following.

®

»

-

*

@

&

Write word
Read word
Read/modify/write word
Write byte
Write block
Read block

Read interrupt vector

DATO
DATI
DATIO
DATOB
DATBO
DATBI

The VCBO1 can perform a block data transfer of up to two words, The block must
be longword-aligned (BDAL<01:00> = 0).
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vCBO1 Védef; Controller Module

C.1.3.1 Interrupt Controller ~ The 9519A interrupt controller handles eight
interrupt requests on priority levels 0 (highest) to 7 (lowest):

O - DUART

1 -~ Vertical sync

Wy

- Mouse

3 - Cursor start

4 ~ Mouse button A
- Mouse button B

Lt

-~ 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.

o

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), and

C.1.3.2 Registers - Control and status information is exchanged between the
YCBOT and the CPLI through hardware registers and 32 16-bit Jocations in the [/
Page. These 32 locations are described in Section .2. (See Tabie C-3.}

CSR - Figure C-5 shows the read and write paths for the CSR. Note that the CSK
comprises separate mput and output registers. (See Table C-4 for bit descriptions.)
The input register data comes from BDAL<06:02>. The CSR autput register
returns CSR bit status on BDAL<10:06,04:02>.
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Figure C-5 VCBO1 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 is programmable, and accessed
through the CRTC address pointer and the CRTC data register. (See Paragraph
£.2.24)

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 memory to the CRT screen.

5 B 0 R NG iSO s i i
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The duai-ported video memory is accessed in both halves of a 920 ns access cvele,
as shown in Figure C-6. During the first half-cycle, the memory is addressed a
updated from the Q22-Bus. During the second half-cycle, the memory is
by the video refresh address from the CRTC, and read to refrest the CRT screen.
(The update and refresh cycles are described in more detail in Paragraph C.1.5.)

Y G35 NS »«»—-‘

BUS  JVIDED Q22-BUSEVIDED Q22-BUSIVIDED Q22-BUSEVIDED
OATE PHEFRESHEUPDATE [REFRESHIUPDATE [REFRESHJUPDATE JREFRESHEU

Figure C-6  Video Memory Access Cycle

In CRTC terminology, the 462.5 ns video refresh half-cycle is equivalent to a
character time. The number and duration of the character times determine the
period of HSYNC (horizontal syne); that is, the time for eac ch horizontal scan line.
Using the VR260 monitor with a horizontal frequency of 54 kHz, the HSYNC
period is 18.5 us, or 40 character times. (Figure C-7) Note that time und fre-
qumcy values are norminal. The horizontal retrace period (horizontal blanking) is

he difference between the total time for one horizontal scan line and the displayed
fmbEan}se{i) part of the scan line. For the VR260, this is 40 — 32 = 8 character
times, or 3.7 s horizontal blanking.

§i a similar way, the CRTC controls vertical timing. !‘ngr:ra: C-8ilnatb
VEZ60 ;hum’ﬁi;p, the VSYNC period is 16.667 ms. Of this, approximates
vertical retrace (vertical blanking) time and the screen is unblanked for
With a horizontal scan line time (HSYNC period) of 18.5 us, a total of 9
tal scan lines can be generated during the VSYNC period {16.6 mus), with 864 scan
lines displayed during the 15.9 ms vertical unhlanking time.

In CRTC terminology, vertical timing is programmed in terms of character row (ot
character line times, A chamclﬁr row Ci}mﬁﬂ"isiz’is 16 hor “:ztai zcan “ii‘ v th*

AR

{for 54 character rows, or é«n4 SCin Im ‘
total parameter of the CRTC is 55 (for a{) minus 1 :,Ezara -y
'fﬁ 896 horizontal scan lines, where 901 need to be generated. Therefore, the
CRTC vertical adjust parameter (must be less than 16) is 5, providing the regpired
number of scan line times for the VR260 to complete the 16.6 ms vertical scan.

b CUJ&&P“‘
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YCBO1 Video Controller Module
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During the time the display is blanked, the 462.5 ns video refresh cy

ated by a 4-bit refresh counter.

Other timing values programmed in the CRTC include sync pulse width, start of
sync, and start of display enable.
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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 to be read at the end of vertical blanking. The cursor start address regis-
ter contains the scan line where the cursor starts, and control bits to enable the
cursor, cause it to blink, and set 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. Bach
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.

For 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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C.1.5.1 Scan Line Map - The scan line map comprises two Z K X 8 static

R "vls afﬂfreéu is nof requf*d) It is configured as a 1 K 3¢ 11 RAM; ‘é‘%ﬁ‘t i
sigrafi i the address is disabled, and the five MSBs

iates the 10 MSBs Jf the CI%"‘L start aéérasss o

tyui

5"‘53

A%}

the Va,‘ ;‘ i mé 0 *aaé%mge :zmde
pixels of any 480 scan lines fo a s;aif-pagb

monitor,

Fran

The scar line map is addressed as the upper 2 Kbyt ‘CBO
{see Figure (-18), making these video rnemory addms,ses uraavazé:znie
and refreshing video images. (Note that read and write operatic
addresses access both the scan line map and video memory.) Therefore, tha il
1.8Bs (least significant bits) of location MSA + 254 K (MSA + 260096} :

bits output from the scan line map. They point to the vides me A
first video scan line: MSA + 254 K + 2 poinis to the next scan line, and so on.
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£.1.5.3 Video Memory (Video Refresh) - Figure C-11 shows the read-access
paths to video memory. To refresh the monitor screen, the row address on
D5CRO7:00 is selected through memory address mux inpat 1 — DA by
DITUPDATE = Low

~D131COL = High

The cotumn address on DSLMAP10:08 and DSLCADRQ4:00 is selected through
nput ¢ — DA by:

D11UPDATE = Low
=D11COL = Low

The row address is selected through refresh mux input 0 — DA (this mux is
described in more detail below), and is supplied by the scan line map on
DSMAPDATO7:00. The scan line map also supplies the three MSBs of the column
address on DSLMAP10:08. The five LSBs of the column address, D5LCADRO04:00,
are supplied by the CRTC. This 16-bit (8 row, 8 column) video memory read
address is interpreted as shown in Table C-2, and described below.

Table -2 Video Refresh Address Derivation

Addresst | Row | Column
Memory Address MA_ Memory Address MA_
07 06 05 04 03 02 01 00 | 07 06 05 04 03 02 01 00

Source: | Scan Line Map CRTC
MAPDAT _ [ LMAP_ | LCADR_
07 06 05 04 03 02 01 00 | 10 09 08 04 63 D2 61 00
11 bits address 2048 lines 5 bits address
{32 words per line) {32 wards)

For video refresh, video memory represents 2048 scan lines with 1024 pixels per
line. Therefore, each line of the video image requires 32 32-bit words, Because
each memory address reads one 32-hit word, 32 addresses are required to read
one scan line. To read a specific line for display, the 11-bit scan line map outputs,
BSMAPDATO7:00 and DSLMAP10:08, provide the 11 MSBs of the Memory
address. Each of the 32 32-bit words in that line are read by incrementing the

5 LSBs of the memory address, supplied by the CRTC as DSLCADRG4:00. In the
VAXstation I system using the VR260 monitor, only 864 of the 2048 lines are

&
=
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displayed, and all 1024 bits (32 32-bit words) of any scan line are disage?—ayeé,
The 32 words correspond to the 32 character times that the screen is unblanked.
i {Figure C-7)

The scan line map is addressed by the 10 MSBs of the CRTC address output,
D3RA03:00 aad DACADR13:08, through map address mux input 0. ¢ iy i
described in more detail below.) The CRTC start address register conis

vahse of the first address output by the CRTC; the address is then updated at th*—
CRTC ciock rate (determined by the timing PAL). Timing is such that 364 scan
line map locations will be addressed during vertical display time, and 37 addressed
during vertical retrace time. (Figure C-8) The CRTC output address M%é then be
reset to the value of the start address register, and the process repeated. Continu-
ing the address update during vertical retrace provides the addresses needed for
dynamic RAM refresh (described below).

The contents of each scan line map location is the 11 MSBs of a vides memary
address.

C.1.5.4 Video Memory (RAM Refresh) - Figure C-11 shows that the only dif-
ference between the video memory read path and the dynamic RAM refresh path

7 (Figure C-12) is that the row address, D5CR07:00, is supplied by the refresh
counter through input 1 — DA of the refresh mux.

The RAM refresh row address, D4REF07:00, is selected through the refresh mux
when DSDE (display enable) from the CRTC is not asserted. DSDE is de-asserted
during horizontal retrace time and vertical refrace time.

The refresh counter is updated during every video memory update cycle (every
425 ns; see Figure C-6) when D5DE is not asserted. Therefore, every video
refresh cycle during horizontal and vertical retrace times is a KAM refresh cycle,
and updated row and colurmn addresses are generated each cycle.

CA7
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C.1.5.5. Scan Line Map (Update) ~ The 864 video memory addresses to be
read for video refresh are stored in the scan line map. (Figure (-13)

When D1TUPDATE is asserted, the scan line map is addressed from the Q22-Bus

through input 1 of the map address mux. If the bit-map memory (video memory) is

being addressed (D3BMSEL asserted) and the upper 2 Kbytes are being aiddressed
(BDAL=17:11> asserted), the buffer is enabled, and wriie data is gated thmugh to
the scan line map RAM 4O pins. Tlfe write is enabled to sach of the RAMs
D12WRSCANHB:LE from the 32 X 8 write PROM.

C.1.58 Cursor - The cursor is a 16 X 16 pixel image stored in the cursor RAM
{static RAM). The output of the cursor RAM 18 logically combined with the output
of videe memory, by either ANDing or ORing the two outputs.

The cursor image is stored by writing to the upper 16 locations of the VCRO1
address space (MSA + 256 K ~ 16).

The cursor can be positioned at any point on the screen, within the limits of the
coordinate system. The cursor origin is its top, left corner: its minimum (X.Y)
position is (,0) and its maximum (X,Y) position is {1007.847). The cursor Y-
position 1s determined by the contents of the CRTC cursor start, end, and address
registers; its X-position is stored in the cursor X-position register.

C.1.5.7 Cursor RAM (Write) - Refer to Figure C-14. When the top 16 locations
(BDAL<17:05> asserted) of bit-map memory are addressed (D3BMSEL asser ted)
during an update cvcle (D11UPDATE asserted), the 16 cursor RAM locations are
addressed by BDAL<04:01> through input 0 of the cursor address mux.

The data (cursor image) on BDAL<15:00> is written into the RAM when
D12WRCURSHB:LB are asserted by the 32 x 8 write PROM.

C.1.5.8 Cursor RAM (Read) ~ To read the cursor RAM and display the cursor
image, the RAM is addressed by a 4-bit address counter through input 1 of the
cursor address mux. The counter is enabled (through combinational logic) by the
CURS and HSYNC outputs of the CRTC,

3-20
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C.1.6 Mouse

The mouse position logic comprises flip-flops driven by commutator brushes
(Figure C-15) and push buttons. The flip-flops provide signal settling (de-bouncing}
and pulse shaping, and generate square-wave outputs. The square-wave leading
edges are counted, giving an effective resolution of 100 counts per 2.54 cm (1 in).

COMMUTATOR

i SHAET

§ e COMMUTATOR

Figure C-15 Mouse Construction

The X and Y commutators each provide a distance signal (D15CLK1B and
D15CLK1A) and a direction signal (D15CLK2E and D15CLK2A}, which control the
clock and count direction of X and Y counters. (Figure C-16) The mouse push
huttons are input to the interrupt controller and CSR.
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Mouse divection is determined by the direction of the couat; that is, up or down.

tance ardl direction outputs. When the mouse is moved in one direction, the
ce output leads the direction output; mouse travel in the opposite ¢
reverses the phase relationship. This phase relationship is a result of commutator
construction.

a reclion

Another characteristic of mouse construction is that the period, snd th refore, the
number, of square-wave erdges-per-inch varies with direction of travel. For exam-
ple, if the mouse is moved in an exact vertical direction, the Y-axis would output
the maximum number of edges-per-inch, indicating the maximum rate-vf-change;
the X-axis output would be flat, indicating no rate-of-change. If the mouse is moved
in a direction that is halfway between vertical and horizontal, both the X-axis and
Y-axis will output the same number of edges-per-inch.

Each time the mouse is moved an interrupt request is generated
(D15MOUSECTINT). The accumulated X and Y count is transferred to
BDAL<15:00> through the X and Y registers as a result of a bus DAYI function
(D3INWD). Normally, this occurs during vertical sync time; that is, every 16.6 ms.
The distance the mouse traveled in that time is proportional to the change in the
accumulated count.

C.1.7 Keyboard

The kevboard is driven by an 8051 micropracessor, and contains a set of
microdiagnostics. The keyboard logic detects and encodes keystrokes, and frans-
mits the information to the DUART. (Figure C-17) The programmable DUART
serializes/deserializes parallel bus data (BDAL<07:00>), implements the ElA
RS423 interface, and generates an interrupt request (D14COMINT) to the mter-
rupt controller. An on-board 3.6864 MHz oscillator supplies the baud rate clock
input to the DUART.




\{'CBO’! Videa Can?.ro!lg;!&'lodu!g ‘

I

SOBHBIU] PIROQARY  L1-0) omdig

a50
ZHW 89'¢

i v N3dNg | SHADX
i ! 8§ f—y 020
“ | 008Lva
SHADX i
4oy L
LOPOHAYT
5 POYd
1SLEYD 13893y
ooy
LNIROD
o
M3TIOH LN
LafiEy B BIRG I R EEDE
ay $0000
AMANT

QHYO8A3N

SNE-IID

C-26



Py

‘J’CE(}}' Vidaeo Controller Moc%:ﬂg;

C.2 PROGRAMMING INFORMATION

This section describes the programmable functions of the VCBO1 vides controller
madule; that is, the functions that can be specified andfor examined by software.
C.2.1 Address Space

The MicroVAX architecture specifies a 1-Gbyte (gigabyte) physical address space,
divided into a memory space and [/O space. {Figure C-18)

SFFFFFFF
1/0 SPACE
20000000

1FFFFEFF

MEMORY SPACE

00000000
Figure C-18 MicroVAX Physical Address Space

In the MicroVAX, address bit <29> selects either the memory space or [JO space,
bit <28=> is a no-cache 1ndicator, bits «27:22> are ignored, and bits <21:00>
select a location within memory space or [JO space.

In the VAXstation 1I, the VCBO1 video memory resides in the IJO physical address
space, in the highest 256 Kbytes addressable by BDAL<21:00>. Figure C-19
shows the location on the VCBO1 video memory in the VAXstation I physical
address space. The MSA (memory starting address) of the 256-Kbyte VCB(O1 block
18 switch-selectable.

The 256-Kbyte VCBO1 address space comprises the three segments, showu in
Figure C-20. The scan line map RAM overlays the upper 2 Kbytes of the
256-Kbyte bit-mapped RAM; the cursor RAM overlays the upper 32 bytes of the
scan line map RAM, As described in Section C.1, these are all separate RAMs, not
part of the same RAM.

C-27
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3FFT FRFF

3FFC 000

2000 1FFF

2000 1EBO

2000 000

008F FFFF

OO0 F FFFF

0000 0000

VCBOT VIDEO MEMORY
256 KBYYE

RESERVED

CBOY CBR BASE ADDRESS

022-BU5 1/O SPACE
BKBYTE

MEMORY SPACE BEYOND
INSTALLED MEMOGRY SPACE

- —

b = 3 MBYTE-

T 12 i § T ep—

INSTALLED MEMOGRY SPACE
2708 MBYTE

Figure C-19  VAXstation IT Physical Address Space

MEA 282112

CURSOR HAM

MESA + 2680096

SCAN LINE MAP RAM

H

MS4A + 000GO0

Figure C-20

C28

VCBG1 256-Kbyte Address Space
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C.2.2 VICBO1 Registers

Control and status information is exchanged between the VCBO1 and the CPU

through 32 18-bit locations in the 1/O page. These locations are listed i Table C-3

and described below,

NOTE - Bit Descriptions

Many of the bit descriptions in the following tables include a
value in parenthesis; for example: {1 = chip armed). This usually
indicates the initialized value of the bit.

Table -3 VCBO1 Regis§e§

Address* Name

BASE CSR - Control and status register
BASE+-2 Cursor X-position
BASE+4 Mouse position register

BASE+6 {Spare}

BASE+8 CRTC address pointer register
BASE+10  URTC data register

BASE+12  ICDR - Interrupt controller data register
BASE+14  ICSR - Interrupt controller command/status register
BASE+16 through BASE+31 (Spares)

BASE+32  UART mode registers 1A and 2A
BASE+34 UART status/clock select register A
BASE+36  UART command register A

BASE+38  UART transmit/receive huffer A
BASE-+40  {(Spare)

BASE+42 UART mterrupt status/mask register
BASE+44  {Spare)

BASE-+46  {Spare}

BASE+48  UART mode registers 18 and 2B
RASE-+50  UART status/clock select register B
BASE+52  UART command register B

BASE+54  UART transmit/receive buffer B
BASE+56 through BASE-82 (Spares)

* BASE = CSR base address

s
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C.2.2.1 Controi and Status Register — The CSR bits are shown and described
in Figure C-21 and Table C-4. Note that following a Q22-Bus BINIT, bits <06:02>
are cleared (= 0).

it ed) BET | BXO [ MBC | MSE | misal CUR

m
l".n
Z

TST | VRB | FNC | wiD

ADDRESS = CHR BABE

Figure C-21  VCBG1 CSR Format

Table C-4  VCBO1 CSR Bits

Bits Access Description

<15 (Spare ~ not used)

<14:11> READ Memory bank switch (:3 (MSA switch E14 S1:54)
<10:04 READ Mouse switch C:A (0 = closed)

<07> READ Cursor active (1 = cursor on)

<G> RD/WR Interrupt enable (1 = enabled)

<(5> RD/WR Test bit (used with loopback connector)
<{4> RD/WR Enable video read-back (1 = enabled)
{3 RD/WR Cursor function {1 = OR, 0 = AND)
<{()2> RD/WR Enable video output (1 = enabled)
<{1> {Spare - not used)

<00 READ 19 in/15 in mode (1 = 19 in)

-30




VCBQ} Video Cosjﬁgones Module

£.2.2.2 Cursor X-Position - This register (Figure C-22 and Table £-5) contains
the horizontal position location of the top left corner of the 16 X 16 (pixel) cursor
image. The value is in pixels and must not allow the cursor to he postiioned beyoud
the maximum X pixel. That is, the maximum value is 1007 (1023 — 16) for a
VR260 monitor, and 783 (799 ~ 16) for a 38 cm (15 in) monitor.

00
1 T i H i 3 ¥
CURSOR X POSITION
] i L H i i i 1 H
Figure C-22  VCBO1 Cursor X-Position Format
Table -5 VCBO1 Cuarsor X-Position Bits
Bits Access Description ’
< 15: 10> {Not used}
<09:00> WRITE Cursor X-position in pixels.

C.2.2.3 Mouse Position Register — This register (Figure C-23 and Table C-6)
contains mouse X- and Y-position values, The values are counted up or down, in
proportion to the direction and amount of mouse movement.

15 o8 o7 00
T T T T T T T T T H T T T
¥ OCOUNT XOCURT
i 1 i i H i 1 i i i i i i

ADDRESS = CGR BASE+HS

Figure C-23 Mouse Position Register Format

Table C-6 Mouse Pusitio,ﬁ Register Bits

Bits Access Description
< 15:08> READ Mouse Y-position count
<07:00> READ Mouse X-position count
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L.2.2.4

CRTC ﬁddsess Reglster Pointer ~ ’! his r
5 (Table C-7) that is to
register fd&w\ ribed

CRTC r

CRTC Registers —

below).

Table C-8)

egister points to the 1 of 17 internal
eceive th: data containgd in the CRTC data

It also contains three status bits. (Figure C-24 and

’?able C-7 CRTC Inmrndi Registers
Reg Name ?Jg,scr'lptmn
iy Horizental Total The total number of character tines in a line,

i1

02

03

04

05

s
~1 &

08
04

10

11
12

s

13

Horizontal Displayed
HEYNC Pasition

HSYNC/VSYNC Widths

Vertical Total

Vertical Toral Adjust

Vertical Displayed
VSYNC Position
Mode

Maximum Scan Line
Cursor Scan Start
Cursor Scan End

Start Address High
Start Address Low

minus 1.

‘The total number of displayad characters in a
line.

Defines the number of character times until
HSYNC (horizental sync).

Four bits each are used to define the HSYNC
pulse width and the VSYNC (vertical sync)
pulse width.

Total number of character rows on the screen,
minus 1.

The number of scan lines to complete the
screen.

The number of character rows displayed.
The number of character rows until VSYNC.
Controls addressing, interlace, and cursor.

The number of scan lnes in a character row,
minus 1.

Defines the scan line at which the cursor

starts.
Defines where the cursor ends.

Defines the RAM location where video refresh
begins.

32
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Table C-7 CR’]:C. Internal Registers (Cont.)

Reg Name Description

14 Cursor Address High Diefines the cursor position 1w RAM,
15 Cursor Address Low .

15 Light Pen Position High  Contains the position of the light pen.

17 Light Pen Position Low

06 05 o4 , 00
T T ” i
LPF WBL REGIETER abDRESS
] 1 i H i,

ADDRESE = CER BASE+H

Figure C-24 CRTC Address Register Pointer Format

Table C-8 CRTC Address 'Regisier Pointer Bits

Bits Access Description

<15:08> {Not used)

<(7> READ Update strobe (not used)

=06 READ Light pen register full (1 = fulD)

<()5> READ Vertical blank (1 = Vblank time)

<04:00> WRITE CRTC internal register address (Table C-7)

CRTC Data Register ~ This register (Figure C-25 and Table C-9) contains the
eight bits of data to be loaded into the internal CRTC register addressed by bits
={)4:00> of the CRTC address pointer register.

15 ) ) e 08 U7 : 00

= CSH BASEH1C

Figure C-25 CRTC Data Register Format

Table C-9 CRTC Data Register Bits

Bits Access Description
«<15:08> (Not used)
<07:08> RD/WER CRTC internal register data

C-33
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(.2.2.5 Interrupt Controller Registers ~ Using a set of internal registers, the
interrupt controller handles eight interrupt requests on priority levels 0 (highest) to
7 (lowest):

0 - DUART

1 ~ Vertical svnc

2 —~ Mouse

3 ~ Cursor start

4 — Mouse buotton A
5 -~ Mouse button B
6 ~ Mouse button C
7~ (Gpare)

A vector for each request level is stored in an internal 8 X 32 response memory.
The response memuory cannot be read and is unaffected by a RESET command.

The internal registers are accessed through the ICSR (interrupt controller com-
mand/status register) and ICDR {interrupt controller data register). The registers
are described in the following paragraphs.

ICDR ~ The interrupt controller data register (Figure C-26 and Table C-10) con-
tains the data for/from the internal interrupt controller register addressed by the
fast PRESELECT command.

ADDRESS = CSR BASE+1 2

Figure C-26 ICDR Register Format

Table C-10 ICDR Bits

Bits Access Description

<15:08> (Not used)

<(}7:08:> RD/WR Interrupt controller internal register data
2-34




VCBO1 Video Controller Moduie

HCSR - The internal interrupt controller registers are accessed through the ICDR
and the ICSK (interrupt controller command/status register). The ICSE is a com-
mand register on write operations and a status register on read operations. (Figure
{-27 and Table C-11}

ENA | PRM | 1MW [ MBS

T L T T T ¥ l
COMMAND
i i 1 i

Figure C-27  ICSR Format

- Table C-11  ICSR Bits

Bits Access Description

<15:08>v o (Not used% - )

<7 > READ Group interrupt {1 = interrupt pending). Vector is in
bits <02:00>.

<{16> READ Enable (1 = chip enabled).

<52 READ Priority mode (1 = rotating, O = fixad).

<04 READ Interrupt mode (1 = paolled, 0 = interrupt).

=33 READ Master mask (1 = chip armed),

<{(32:00> READ Binary vector of the higﬁest unmasked bit Tifs the IRR

{interrupt controller interrupt response register}, Valid
only when bit <07> is set. '

e, =VT:00> 4WRITE Coxmnand: {See Table C-12.)
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Table £-12 ICER Commands

ICSR*

<{7 00> Command Description

000060200 RESET Sets the IMR (interrupt mask
register) to all ones, Clears to zerss
the: IRR {interrupt response
register), ISR (nterrupt service
register), ACR (auto clear register),
and mode register. Response
memory and byte count registers are
not affected.

0001 0exx CLEAR IRR AND IMR Clears all bits in the IRR and IMR.

(0010BER

G011 0xxex
O0111BBB

D1000xxx

010018BB

071 0x0xx

911 10%xx
1111BEB

100MMMMM

CLEAR ONE IRR AND
IMR BIT

SET IMR
SET ONE IMR BIT

CLEAR IRR
CLEAR ONE IRR BIT

CLEAR HIGHEST
PRIORITY ISR BIT

CLEAR ISR
CLEAR ONE ISR BIT

LOAD MODE BITS
M4:MO

Clears both the IRR bt and the IMR
bit specified in <02:00:,

Sets all IMR bits 1o ones.

Sets the IMR bit specified in
<02:00>.

Clears all [RR bits to zeros.

Clears the IRR bit specified in
<200

Clears the highest priority bif set in
the ISR.

Clears all ISR bits to zeros.

Clears the ISR bit specified in

< (200>,

Sets the five low-order bits of the

mode register 1o the value in
<04:00>>,
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Table C-12 ICSR Commands (Cont,) »

ICSR* Command ' Description _ ’
1010MMNN  CONTROL MODE BITS Sets mode register bits § and 5§ to
M7:M5 the value in <06:05>. Mode register
bit 7 15 set according to =01:00>, as
follows.

01 60 Ba?7

0 0 Unchanged
0 1 Set

1 0 Cleared

0 0 (llegal}

1071 Txxxx PRESELECT IMR FOR All future write nperations to the
WRITING ICDR load the data into the IMR.
1100xxxx PRESELECT ACR FOR All future write operations to the
WRITING ICDR load the data into the ACR,

111006LLL PRESELECT RESPONSE - All future write operations to the
MEMORY FOR WRITING  ICDR load the data into the response
memory at the interrupt request
level location specified it <02:00>.

* x = 1 or 0 {does not matter)

IRR ~ The &-bit interrupt request register stores pending interrupt reguests. An
IRR bit is set when the corresponding interrupt request line is asserted, and is
automatically cleared when the request is acknowledged. The IRR bits can be read,
set, and cleared through the ICSR and ICDR. RESET clears the IRR.

IMIR ~ The 8-bit interrupt mask register is used to enable (bit ¢leared) or disable
(hit set) the corresponding interrupt reguest lines. A set IMR hit does not disable
the IRR bit, and the request will remain pending until the IMR bit is cleared. Only
unmasked interrupts generate the group interrupt output. All IMR bits are set by
RESET. ' '

ISR ~ The &-bit interrupt service register stores the acknowledge status of inter-
rupt requests. When an interrupt is acknowiedged, the cantroller selects the high-
est priority request pending, clears its IRR bit, and sets its ISR bit. ISR bits can be
avtomatically cleared at the end of the acknowledge cycle or on specific commanid,
The ISR can be read through the ICSR and ICDR. RESET clears the IRR.
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ACR - The 8-bit auto clear register specifies the clearing mode for the ISR, A set
ACR hit speciying the corresponding ISR bit will be automatically cleared at the
end of the acknowledge cycle; a cleared ACR bit means the corresponding ISR bit
st be cleared by the CPU through the ICSK and ICDE. The ACR can be read
through the ICSR and ICDR. RESET clears the ACR.

Mode ~ The 8-bit interrupt controller mode register controls many controller
aptions. The mode register is loaded through the ICSR and ICDR. It cannot be
vead. Bits 00, 02, and 07 are available to the ICSR on read operations. RESET
clears the mode register. The bits are described in Table C-13.

?‘Etble C-13

Interrupt Controller Mode Register Bits
Bits Description

<37 MM - Master mask. Enables {set) and disables (cleared) group
nterrupts to the CPU,

<06:05= RPLEPO - Register preselect. Select the internal register to be read
when the CPU reads the ICDR:

RP1  RPO Register
0 0 ISE

) 1 IMR
1 0 IRR
1 1 ACR
={04> REQP - Interrupt request polarity. Determines interrupt request

transition direction for setting TRR bits. Set = low to high, cleared ==
high to low. (Should always be cleared.)

<§13> GIP — Group interrupt (GINT} polarity, When set, GINT is asserted
high; when cleared, GINT is asserted low. (Should always be
cleared.)

<12 IM - Interrupt mode. When set, polled mode is selected, and group

interrupt disabled. The controller will not interrupt the CPU. To
determine if there are any pending interrupts, the CPU must read
the IC5R. When cleared, interrupt mode is selected, and group
wmterrupt functions normally.

{3 VS - Vector selection. When cleared, each intervupt will generate its
own vector {contained in response memory). When set, all interrupts
generate the same vector (request level 0 vector),

c-38
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Tauble 13 Interrupt L(mf; aliw Mode Register Bits ii.,dﬁ“:r

Description

h, cugh f‘-c,t; and Tables C-13 i‘ar \uﬁ
control the keyaﬁa:‘é;mx&aﬁ DUART.

'S aerve mrfe Tt

Re Read Write

5 fciock select UART status Tx/Bx rl(:ar?"' gelect
Ty 4!1@1“‘{1%“&&8 buffer Keceive data Transmit data
Interrupt stafus/mask Interrupt status Interrupt mask

Mode Registers 1A and 2A ~ These UART registers are accessed by two suc-

vessive references to the same 10 address,

G o6 05 04 D3 Uz @ 00
A ¥
aRc | RS | ERME 1 PAR MOD | PAT
L
7 0B 05 D403 065
T ¥ Y Y
CH MODE | TRC | CET STOF BIT LENGTH
! i 1 .

ADDRESS = C3R BASE®3Z

Figure C-28  Mode Registers 14 and 24 Format
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Table C-14 Mode Registers 14 and 2ZA Bis

Bits Access Description

<1 5:08 (Not usedd
1A

<{7> RD/WR Rx {receive) RTS (reguest-to-send) control (1 = no)
{36 RD/WiR Rx interrupt select (1 = FIFG full

<5 RD/WR Error mode (1 = block)

<0403 RD/%R Parity mode (16 = no parity}

<> RD/WER Parity type (1 = odd)
<01:060> RD/WR Bits per character (11 = 8)

RD/WR Chanonel f,‘zzf‘sde = pormab)
RD/WR Tx mivol (1 = no}

F?,D;’W‘% CTSs eale, f”t()'&t‘?i{i) enable T
ED/WH Stop bit leagth (G111 = 1 bit)

Mode Registers 18 ang 2B ~ (ADDRESS

ters 1A and ZA.

ode regis-

urns U%Q"’ status informa-
aud rates on a write.

Status/Clock Select Register A - This ragi;
fon on g resd, and selects the transmt and

3
o
o
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Table C-15  Status/Clock Select Register A Bits

s Bits Access Description

<15:08> {Not used)
<{37> READ Received break {1 = yes}
<35> READ Framing error (1 = yes)

=i READ Parity error {1 = yes)

<3 READ Overrun error {1 = yes}
<13 READ Transmitter empty (1 = yes)
w2 READ Transmitter ready {1 == ves)
(1> READ FIFO full (1 = ves)

<P READ Receiver ready {1 = yos)

=Q7:04> WRITE Receiver clock select (1001 = 4800 baud}
<4300 ﬁRI’?E

i\
]

Transmitter clock select {1001 = 4350 baud)

Status/Clock Select Register B - (ADDRESS = CSR BASE -+ 50} See status/
clock select register A.

C-41
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Command Register A — All the bits tn this UART register are access-only,

Table C-16

o8 04 fex] e g1 0
i i
0O MiS COMMAND OTX § ETX | DRX § ERX

Figure £-30  Command Register A Format

Command Hegister A Bale

its Access Description
<15:08> {Not used}
<7 WRITE {Spare — must be zers)

<(36:04:

<3
{2
={1=
(0>

WRITE

WRITE
WRITE
WRITE
WRITE

Miscellansous commands:

000 NGP (no operation)

D01 Reset mode register pointer {{auses the mode

register pointer to point to register 1)
010 Reset recsiver
011 Reset trapsmitter
100  Reset error status (Clears error status bits
<(7:04> in status/clock select register.)

161 Reset channel A break-change interrupt (Clears

interrupt statusfask register bit <2>}
110 Start break
111 Stop bhreak

Disable transmitter (1 = ves}
Enable transmitter (1 = ves)
Disable receiver (1 = yes)

Enable receiver {1 = vas)

Command Register B - (ADDRESS = CSR BASE + 52} See command register A.

C-42
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Transmit/Receive Buffer A -

i a7 00
i ¥ H i T 4 i
DATA
! H ! i i ! A

Figure C-31  Transmit/Receive Buffer A Format

Ta‘biﬁ €17 Transmit/Receive Buffer A Bits

Bits Access Description
<15:08= {Not used)
<07:00> READ Receive data
<{37:00> WRITE Transmit data

Transmit[Receive Buffer B — (ADDRESS = CSR BASE + 54) See transout/
receive buffer A. , 'f

Interrupt Status/Mask Register — This register transfers interrupt status on &
read. On a write, set bits enable the UART interrupt request associated with the
corresponding status bit.

t
e

CRE L8R §THl CRE | CBA | RAL

a0

! I 1] ¥ i 4
FIASH
i ; i i i { i

Figure C-32 Interrupt Status/Mask Register Format
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Table C-18  hiierrupt Status ;’Eﬂgﬁsk Hegister Biis

Bits Access Description
<15:08> O (Not used) -
<07 READ Input port change (1 = yes

<06 READ Change in break B (1 = yes)

<05 READ Receiver veadv/FIFO foll B (1 = yes)

{4 READ Transmitier ready B {1 = ves)

<{3> READ Counter ready (1 = ves)

<{j2e> READ Change in break A (1 = yes)

(1> REAI Receiver ready/FIFO full A {1 = ves)

<00 READ Transmitter ready A (1 = yes)

<70 WRITE Bit-for-bit mask to enable interrupt request associated

with the above status hits (00000010 = enable receiver
ready interrup! on channel A}

€.2.3 Programming

ﬁ 2.3.1 Cursor - The cursor image is stored in the carsor RAM and occupies
the upper 16 locations (32 bytes) of the VCBO1 address space (Figure C-20).

The cursor positicn is determined by the cursor X-position register (Paragraph
C.2.2.2) and the CRTC internal registers: cursor scan start, cursor scan end, and
cursor address high {Table C-7), These registers are loaded as follows,

2

&y

St

. The four Y-position LSBs determine where the cursor starts within a character

row, and are loaded into the CRTC curser start register and curser end regis-
ter. Note that the cursor start register includes the cursor enable bit and the
curser bhink rate bit.

The next six Y- gss*»smcsr bits determine in which character row the cursor starts.
These bits are luaded into the CRTC cursor address high register.

iave been loaded, the CRTC generates a cursor signal,
fime counter, This counter addresses the carsor RAM.

. The cursor X-position is loaded into the cursor X-position register,

A NPT 82D 00 i S A N S S 8 TS O S s 8 00 5 4 S5 40 1 S S5 S S
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The minimum X- and Y-positions are zero. The maximum X-position is the last
pixel minus 16. The maximum Y-position is last scan minus 16, For best display
presentation, all cursor operations, such as loading position or changing the image,
should be performed when the cursor is off or during vertical retrace time.
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Index

AC load, 1-14
ACR (interrupt controller auto clear
register), C-36

Address
fixed, 3-1
floating, 3-1

BBU (battery backup unit), 2-5, 2-7
BDCOK, 1-12
BEVENT
Enable, 1-9
L, 1-17
Blink rate, C-44
BPOK H, 1-17

CAS (column address strobe), C-14
CD interconnect, 1-12
Character
line, C-9
row, C-9
time, C-9
Components, 1-1
Console commands
BINARY LOAD and
UNLOAD, A-2
BOOT, A-3
COMMENT, A-4
CONTINUE, A-4
DEPOSIT, A-4
EXAMINE, A-6
FIND, A-7
HALT, A-8

INITIALIZE, A-7
REPEAT, A-8
START, A-8
TEST, A-8
UNJAM, A-8
CPU slot position, 2-3
CRT (cathode-ray tube), C-8
CRTC, C-8
character
line, C-9
row, C-9
time, C-9
CRT controller, C-4
horizontal
blanking, C-9
character time, C-9
retrace, C-9
sync, C-9
Hsync, C-9
vertical
blanking, C-9
retrace, C-9
sync, C-9
Vsync, C-9
CSR (control and status
register), 2-9, 3-1
CTS (clear-to-send), C-40
Cursor
blink rate, C-44
enable, C-44

DC load, 1-14

Index-1



index

2-2

z %4
umiversal asynchronous
receiverftransmitter), (-4
Uynawic RAM, C-12

FIFG (first-in-first-not s
sile}, C-40

Fixed
augrsﬂs 3-1

ve:,tc»r 3-1
Ble clroait maierial,  6-14

vector,
FRU {field

laceable unit)
part numbers, §-3

Ghyte {gigabyte), C-27

GINT {group interrupt), £-38
Crant continuity,  1-12, 4-1
{raphics

submstem, 1-26

tabiet, 3-8

H CENT (hor Prentering), 6-47
Halt Enable, 1 9
Hex ( aded ﬁsdi;, 51
Horizontal

blanking, (-9

centering, 6-47

ghame‘**e* time, £-9

ity,  6-31

phase,  6-34
retrace, -9
scan hine, (-9

index-2

syne, (-9

HP (horizontal phase), 6-34
Hsyne (horizontal svncy,  $-0, .32

ECSR, C-28, C-3¢
MR, <-38

IRR, £-35, {-36
ISR, £-36

esponse memory, -34
1ode

E{;ierm;ﬁf, 38
polled, C-38
priority mode

n:s:ed o 34

IP’i mth;"d processor
register), 2-2
IRR Guterrupt controller iis.‘termgft
response register), C-35,
-38
ISR (interrupt controller interrupt
service registery, (C-36

Keyboard 1-23

LAN {local srea network) 3-3
LIN (horizental linearity?,  6-
1.5B (least significant bitd, C-13




LUN (logical unit number), 2-14

LTC tlne-tirse clock), 1-9

Maximum current, 4-3
MCS (multinational character
:i&‘t}z 2-4
Memary
MEA {memury starting
address), €-27
response memory, C-34
MMS {MicroVAX Maintenance
System), 59
Mode
interrupt
fixed priority, (-39
interrupt, C-38
polled, €-38
rotating priority, C-39
Monitor (VR280), 1.22
Mouse, 1-23
MPCR {main printed circuif
board;, 6-10
MS630 slot position, 2-8
MSA {memory stacting address), 29,
c-27
MSB (most significant bitj, C-13
MSCP {mass storage control
protocol), 1-2, 2-13
device CSR address, 2-13
Mux {multiplexer), C-14

NOP (no operation), C-42
ROTE
bit descriptions, {-29
coordinate systern, ©-12
nomunal vajues, -4

PAL (programemable logic arrayl, C-4
Part number
fixed-disk drive shipping
carton, 6-8

FRUs, 6-3
table, 6-3
video cable, 2-11
wrist-strap, 6-18 ,
PC (priated circuity, 1-2°
BC (program counter), A-4
Priority mode ’
fixed, -39
rotating, -39
PSL {processor status longword), A-4
Puck, 3-8

{22-Bus, 1-15

RAM

dynamic, C-12

static, C-13, C-24
RAS {row address strobey (<14
Repgisters, See interrupt controlier
Restart Enable,  1-9
RPB {restart parameter hinck), A-7
RTS (requesi-to-send), (-40
Bx (receive, receiver), (-40

SLU (serial line umt}, 1-2
SP (stack pointer), A-4
Static ,
electricity, 6
RAM, C-13, C-20
Stylus, 3-8

Test point
+5 Vd& 1-12
+12 Vde, 1212
TMSCP (tape mass storage control
protacol),  1-2
TOY (tme-vi-vear) clock, 2-7
Ty (ransmii, transmitters, C-40

UART (universal asynchronous
receiver/transmatter), (-4




Index

Y (vertical centering), ©-34
YCBO1 video controller module,
1-2, 2-8
Vector
fixed, 3-1
floating, 3-1
Vertical
blanking, -9
centering, 6-48
height, 6-34
linearity, 6-44
retrace, (-9
syne, C-9
VH (vertical height), 6-34
Video
cable part number, 2-11
controller module, 2-B
refresh, ©-12
VL (vertical hnearity), 632
VMB {primary bootstrap
program), 2-4
YOLT SEL (voltage select)
switch, 1-17
Yayne {vertical sync}, C-8, C-32

Wrist-strap
part number, &-18

index-4
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73, MR-16
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