s

3: Diagnostics
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4: Removal & Replacement

Field Replaceable Units

Distribution
Board

Control
Panel

Patch Panels
Backplane ’ ;
Signal \ Lnd) =B
g

Q22 bus
Modules

Msv1
DEQN

RQDX
DLvin

Front Fan

MCT/DAP

1-p
A

[s74"AR]

1/RQDX1-E

Power
Supply
Unit

Rear Fan

Print Sets

Print Set Number
MicroVAX | Prints MP-01896-01
512 Kb Panity Memory MP-01239-00
RQDX1 Disk Controller MP-01731-01
RXS0 Diskette Drive MP-01482
RDS 1 Fixed Disk Drive MP-01638-01
RDS1-A Fixed Disk Drive MP-01897-01
RD51-D Disk Drive Subsystem MP-01897
D2V11 Communication Option MP-00462

63 Print Sets



4- Removal & Repiacement

FRU Part Numbers

Part

Part Number

5250 diskette drive
10 Mb fixed disk drive
RDS1 DIP Jumper Pack
31 Mb fixed disk drive
RDS2 MPCB

MCT

DAP (with G_Floating)
DAP (with D_Floating)
MSV11-PL

MSV11-PK

[VY4A'AR

DZV 11 Patch Panel Kit
DLV

DLVJ1 Patch Panet Kit
DEQNA

DEQNA Patch Panei Kit
RQDX1

RQOX1-E

RQDX1-E Patch Panel Kit
Grant Card

Backplane and Signal Dist Board
Power Supply Umit

Rear Cooling Fan

Front Coobing Fan

Front Controi Panel

CPU Patch Panel

SLU Cable

LED Cable

front Bezel (Rack Mount)
Front Bezel {(Floor/Table)

Rear Bezel

Pedestal (Foot)

Enciosure

Chassis Support iits

RX50-AA ¥
RDS1-A "
29-24115-00
RDS52-A "
29-24992-00
M7136
M7135
M7135-YA
MB8067 - LA
M8067 - KA
M7957
CK-DZv11-DB
M8043
CK-DLVI1-LB
M7054
CK-DEQNA-KB
M8639 -YA
M7512
CK-RQDXE-KA
G7272
70-19986-00
30-21794-01
12-17556-00
12-17556-01
70-20695-01
70-21150-01
70-11411-1C
17-00563-01
74-29501-01
74-29559-0
74-27560-0
74-270120
70-204690
70-20761-01

¢ if you are adding one of these drives to a previously diskless system,
you need to use the RXS0-M, RDS1-M. and RD52-M options. These

options contain the drive and the signal cables

FRU Part Numbers

pooeoooonl

1700282-00

="

7020435-1K
See Note 3

I

1700286-00 ——

4: Removal & Replacement

VIEW A-A
2 places

Power
Supply
Unit

3020444-00

See Note 4

Rear Fan
1217556-01

Distribution Panel
7019986-00
Backplane
H9278-A
13
See - See

7020449-00

Front Fan
1217556-01

8C020-1D
or
1700285-02

7020451-1C

See Note S

NOTES:

RDS1 RX50 Front

or Contra!

RDS2 Panel
70206¢5-01

1 Connectors J1 & J2 are located on the backplane (H9278-A) assembly

2 1t disk drive is not present, the power cable connector should be plugged
into i3 on the distribution panel

3 1f disk drive 1s not present, the power cable connector should be piugged
1nto J4 on the distribution panel

4 The rear fan cabie s an integral part of the H7864 power supply.
S The cable 1s anntegral part of the 7020695-01 assembly

65 System Interconnections



4:Removal & Replacement 4: Removal & Replacement
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4: Removal & Replacement 4: Removal & Replacement

Cabinet Disassembly

Warnlng: Never remove covers from the system unit, or attempt
10 remove or replace an FRU without first turning off the system
power and unplugging the power cord from the wall receptacle
Failure to perform these actions will expase you to lethal voltages

Gaining Access to the Front of the System Unit

Gaining Access to the Rear of the System Unit

poogoooooodond D

Front Access 68 69 Rear Access



4: Removal & Replacement 4: Removal & Replacement

Gaining Access to the Top of the System Unit

Patch Panel

Removal (the CPU patch panel 1s shown here)
1 Gain access 1o the rear of the system unit
2. Looséen the two captive screws on the patch panel assembly.

Floor Standing Systems 70 n Patch Panel



4. Removal & Replacement

Replacement (the CPU patch panel s shown here)

1 Ensure the onientation of the connectors s as shown

Q22 Bus Modules

Removal

1. Gain access to the rear of the system unit

2 Most modules have a part number stamped on the visible
portion as you look into the rear of the unit The MCT and DAP
are installed in the first and second slots respectively. i fitted,
the RQDX!-£ and the DLVIT are located in the stots after the
RQDX1

Module Part Number
MCT M7136

DAP M7135
MSVT1-PL MB067 - LA
MSV11-PK M8067- KA
DZVI1 M7957
DEQNA M7054

Grant Card G7272

RQDX1 M8639
RQDX1-€ M7512

DLV MB043

Q22 Bus Modules 72
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4: Removal & Replacement

Replacement

1

Ensure the configuration of jumpers on the replacement
module 15 as descaibed i section “5: System Configuration * if
you are replacing the DAP, MCT, RQDX1, RQDX1-E or the fust
MSV11-P, DEQNA, DZV11 or DLVI1 module, the jumpers are set
correctly in the factory Al memory modutes should be n
sequential siots starting from the third siot

it you are replacing the RQDX1 disk controller, it s normally
installed in the last occupied slot of the backplane (uniess you
have a DLVI1 or RQDX1.E nstatled) It empty siots are left
between the other modules and the RQDX1 disk controtler,
install grant cards 10 the empty slots to accommodate the
interrupt and direct memory dccess structure of the backplane

If you have an RQDX1-E installed, it must be fitted «n the AB
columns of the last-used slot  The RQDX1 must be in the slot
betore the RQDX1-E.

if you have a DLVJ1 installed, 1t must be fitted n the ‘ast-used
sot Because the DLVI1 is a dual board, it must be fitted in the
€D columns with a grant card fitted in the AB columns  If you
have both a DLVI1 and an RQDX1-E, you may fit the RQDX1-En
the AB columns rather than the grant card.

73 Cabinet Disassembly



4: Removal & Replacement

4: Removal & Replacement
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RD51 and RD52 Disk Drives

Caution: use extreme care when handhing the RD51/RDS2
disk drive Sudden physical shocks to the drive will damage it

Head positioner
do not touch!

Removal

1. Gain access to the front of the system unit

2 Obtain access to the cables connected to the rear of the drive by
pressing down on the release tab and shding the drive forward
Caution: When shiding the drive forward. do not hold the
sides of the drive as this could cause damage. Instead, push
down the release tab, and shde the drive forward about two
inches as shown on next page

R RRNNNNEYRRE

75 RD51 & RD52 Disk Drives

RD51 & RD52 Disk Drives 74



4. Removal & Replacement

4: Removal & Replacement

Replacement
1 (RD52-A with part number 30-21721-02 only).
if you have removed an RDS2-A drive with this part number,
replace the main printed Grcuit buard (MPCB) before replacing
the whole drive

RD52-A 30-21721-02 REV-A1
AT T T
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RDS2-A(#30-21721-02) 76 77 RD52-A(#30-21721-02)



4: Removal & Replacement

o=
Front of drive
o o [®@] a
]
[o] [s] [v]

DSt | DS3 |
DS2  DS4

Rear of drive

Q

s}

RDS52-A (#30-21721-02)

78

Note: DU11s
selected by
installing the
jumper on pin
DS4.

IOOODDODOEDDODDDDDEEREDD

4: Removal & Replacement

Replacement
1. (RD51 only).
if the DIP shunt pack setting is not as shown, it will have to be
replaced Remove the DIP shunt pack Fit a new DIP shunt pack
(29-24115-00) Set the jumpers on the jumper pack as shown.

»

Rear of drive

79 RD51



4: Removal & Replacement

Replacement
1 (RD52-A part number 30-21721-02 only).

Set the drive select jumpers. The correct setting of the jumpers
to setect DUO 1s shown below To select DU, jumper pin DS4

L3
front of drive

a o [¥ a a
a a a a
pst | Os3 |
DS Ds4

Rear of drive

Front
of
drive

Replacement

1 (RDS2-A part number 30-23227-02 only).
Set the drive select jumpers  The currect setting of the jumpers
to select DUO s shown below To select DU, jumper pin D4

Rear of drive

RD52-A (#30-23227-02) 80

4: Removal & Replacement

2 Shde the drive most of the way into the chassis. Leave enough
space to connect the cables
Caution: Do not hold the front nght hand side of the drive
Push on the front corners

Note: if you are installing the RD51/RD52 into a system that did
not previously have one, the power cabie 1s connected to J4 on
the signal distribution board  Disconnect it from 14 and connect
it to the RDS1/RD52 power socket

3. Pack the drnive you removed in the sperial shipping case.

81 RD52-A{#30-23227-02)



4: Removal & Replacement 4: Removal & Replacement

RX50 Diskette Drive

Removal
1 Gain access to the front of the system unit

Backplane Assembly and
Signal Distribution Board

Removal
1 Gain access to the top of the system unit

2. Loosen the two captive screws and swing open the patch panel
assembly

3 Remove the Q22 bus modules

4 Remove the disk drives Disconnect the signal cables from the
signal distribution board, not the drives
Replacement
1 Tonstall the repiacement drive, slide the drive into the chassis
and connect the signal and dc power cables

Note: If you are instalhing the RX50 into a system that did not
previously have one, the power cable 15 connected to J3 on the
signal distribution board. Disconnect it from J3 and connect 1t
to the RXS0 power socket

RX50 Diskette Drive 82 83 Backplane & Dist. Board
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4: Removal & Replacement 4: Removal & Replacement
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Replacement

1 Replace the backplane assembly Refit the four screws that hold
the backplane assembly to the chassis

2 Reconnect aliconnectors and disk drives

117 19

/ |

\\

S Remove the four screws that hold the backplane assembly to
the chassis

Backplane & Dist. Board 84

85 Backpiane & Dist. Board
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4: Removal & Replacement 4: Removal & Replacement

1 Place the power supply unmitin posiion Ensure the rear fan
cable s routed over the top of the rear cooling fan as shown

Power Supply Unit

Removal

1, Gain access to the top of the system unit

37

“—\ ~J9—\

2 uit the power supply out of the chassis and set it on top of the
Q22 bus modules cover

3. Discannect the power connector from the rear ccoling fan

Replacement

Caution: wnen
reconnecting the
rear fan power
cable, observe the
polanty of the
connector because it
snotkeyed The
curve of the con-
nector must match
the curve of the fan
housing as shown
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Power Supply Unit 86 87 Power Supply Unit
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4: Removal & Replacement

Rear Cooling Fan

Removal
1. Gain access to the top of the system umit

2 Remove power supply

Replacement

Rear Cooling Fan 88

4: Removal & Replacement

_N&—

Caution: when
reconnecting the rear fan
power cable, observe the

polanty of the connector
betause 1itis notkeyed. The
curve of the connector must
match the curve of the tan
housing as shown

Front Cooling Fan

Removal

1. Gain access to the front of the system unit
2 Remuove RX50 diskettedrive
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89 Front Cooling Fan



4: Removal & Replacement 4: Removal & Replacement

Replacement .
1. Remove the power cabie and the fan guard trom the intake side

Front Control Panel

Removal

of the old fan and fit them to the replacement fan

13

Caution: When reconnecting the fan power cable, observe
the polarity uf the connector because 1tis not keyed The curve
of the connector must match the curve of the fan See drawing
on previous page
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Front Cooling fFan 90 91 front Control Panel



4: Removal & Replacement

Replacement

1. Place the control panelon the assembly Use the LEDs to onient
the panel Replace the four screws that hold the control panel
to the assembly

Front Control Panel 92

4: Removal & Replacement

2 Ensure the two switches are in the out (forward) position as
shown

93 Front Control Panel



4: Removal & Replacement

94
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5: System Configuration

~ MicroVAXI Systerh 6ptions
& Power Consumption

Option Size +5V +12V ACBus Panel
: Load insert
DEQNA double 350 050 10 1" x 4"
DLV double 100 025 10 2" x 3"
pzvi1 quad 115 040 40 2x 3"
67272 single - R — -
KD32-AAor ABY twoquads 1200 050 40 2 x 3"
Msv11.pK3 quad 345 — 20 -
Msvi1.pLd quad 160 - 20 -
RQOX17 quad 640 01 25 -
RQDX1-E8 double 05 B — 1 x 4"
RDS1 - 100 160 — -
RDS2 - 150 250 — -
RXS0 - 085 180 — -

16727215 the bus grant continuity card | a double module s
located between two quads, install the grant card in the A or C

portion of the slot containing the double. The grant card’s
printed side must face away from the CPU

2 The KD32-AA consists of the memory cantroller module M7136
and the data path moduie M7135. The KD32-AB consists of the
memory controller module M7136 and the data path module
M7135-YA The memory controlier module must always be
placed in slot 1 and the data path module in slot 2.

3 Use 3 45 amps at + 5 volts for the first instalied MSV11-PK

module. For each additional MSV11-PK module, use 3 0 amps at
+5 volts.

4 Use 3 6 amps at + 5 volts for the first installed MSV11-PL module

For each additional MSV11-PL module, use 3 1 amps at + 5 volts

5 The RQDX 1 module must be instalied if the system has any of the
disk or diskette drives (RD51, RDS1-D/-R, RD52, RD52-D/-R, RX50).

6 1he RQDX1-E module must be installed if the system has any of
these drives: RD51-Dor -R, or RD52-D or -R '

MicroVAX I Q22 Bus Priority

A B ! C D
> .

; ! CPU
3 ¢

4 *

5 ’ )

6 ¢ bd

7 L 4 by

8 ¢ *

95 Q22 Bus Priority



5: System Configuration m 5: System Configuration
Master System Configuration Worksheet
Current (amps) ACBus Panel Inserts
Loads 773
. 5 +12 X 1x4
Option M m
used | available | used | available - used | available | used | available | used | available
Slat Maximum| — 36.0 — 7.0 —§ - 290 | — | 4o0r2 | — |20r5
Numbers
two guads = (—§ 40 | 250 3or1 | — | 20r5
3 KD32-AAor|l Cpu 120 | 220 0.5 6.5
KD32-AB —1
3| memory Msvii-PL| 36| 184 00| 65 20 | 230 3ort | — |2o0r5
ml
tquador I oyl g
4| 2 doubles m
1 quad or 1 b e b e
>| 2 doubles m
tquador f | o} ey e
6 2doubles |V LT m
1 quad or || 1 b ] m .......................................................
7| 2 doubles
gitauador |\ b b m‘ ------------------------
2 doubles n‘
disk unit #1
disk unit #2
—— Total of this
n column x 12= wattsat 12V
—» Total of this
m column x 5= wattsatS Vv
|~ ] Total watts
(must be 230 or less)
97 k
Worksheet 96 —~ & Worksheet
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5: System Configuration

MSV11-P Module
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Grant Continuty Jumpers

O00000b0U ...

|

MSV14-P Bus Grant Continuity Jumpers

Backplane Slot

Configuration wi w2
QBUS/QBUS n n
Q221Q22 n in
QBUS/CD* out out
Q220" out out

*These jumper settings are vaiid unless this slot is the last CO slot

MSV11-P Module

98

5: System Configuration

Jumper List for MSV11-PL

and MSV11-PK

jumper Jumper’'s Wire Wrap

Name or Factory or v

PintoPin  Setting Solder Ffunction

6ta7 in ww jumperin: write wrong
parity

8to7 out ww jumper in: disables wrong
parity

20Y out ww jumperin: 18-bit machine
jumper out: 22-bit machine

43to 44 out ww jumperin: single voltage
MOS RAM access time (150 ns
device)

45t044 n ww jumper in: muitiple voltage
MOS RAM access ime (200 ns
device)

221023 in ww not used

21t023 out ww not used

FtoH out ww jumper in: forces starting
address to 16K
jumper out. disables force
function

3to9, n ww connected on 16K and 64K

13t0 15 n ww MOS chip

41010, n ww connected only on 64K MOS

14t0 16 n ww chip

w3, wii out S power for 16K chips

w13 n S power for 16K and 64K chips

W4, W5, W9, in S power for 64K chips

W13, Wis n S

Wi, w2 n S bus grant continuity

A B.C,D.E out ww CSR address; pin E 15 ground

X, W. VY out ww module starting address,

PN, M, out ww pins Y and R are ground

L.T.R out ww

99

MSV11-P Module



5: System Configuration

MSV11-P CSR Address Selection

QBUS
Module  Address
Number  (octal) Wire Wrap Pins
i 772100 No wire wraps
2 772102 wire wrap pin Ato pin £
3 772104 wirewrappin Btopin g
q 772106 wire wrap AtoB, thenBtot
5 772110 wire wrappin Ctopin
6 772112 wirewrapAtoC, thenCto €
7 772114 wirtewrapBtoC thenCtok
8 772116 wire wrap Ato B, BtoC thenCtokE
9 772120 wire wrap pin D to pin £
10 772122 wirewrapAtoD, thenDtoE
1" 772124 wirtewrapBtoD, thenDtoE
12 772126 wirewrapAtoB,B8to D, thenDtoE
13 772130 wirewrapCtoD, thenDtoE
14 772132 wirewrapAto(,CtoD,thenDto £
15 772134 wirewrapBtoC,CtoD,.thenDtoE
16 772136 wirewrapAtoB. BtoC, CtoD, thenDtoE

Note: Presently, six1s the maximum number of memory modules that
can be instalied 1n a MicrovAX | system  This would provide @
maximum of 3 Mb (3072 Kb) of memory. but the system would not
have any disk or diskette drives as there would be no room in the
backplane for the RQDX1 controller module. Four 15 the maximum
number of memory modules for a system with disk and diskette
drives; this provides up ta 2 Mb (2048 Kb) of memory

Memory Module Jumpers

Kb of Memory

Currently Installed Wire Wrap Pins

0 none
256 PtoR
512 VtoY
768 VtoY,andPtoR
1024 wtoY
1280 WtoY,andPtoR
1536 VtoWthenWtoY
1792 ViowthenWto Y, andPtoR
2048 XtoY
2304 Xto0Y, andPtoR
2560 VtoXthenXtoY
MSV11-P Module 100
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5: System Configuration

DLVJ1 Module
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Before installing a DLVJ1 in a MicroVAX [, you must:

1 Remove the X to | wire wraps from jumpers C1 and C2. install
wire wraps from Xto0 on Ci and C2

2 Remove the BREAK jumper wire wrap from X to H.
3 Remove the X to 0 wire wrap from jumper V5
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5: System Configuration

Jumper List for DLVJ1
Communications Module

Jumper Factory

Label Setting  Function

Q2 Xtol These jumpers enable channel 3 as the

console device.

BREAK XtoH This jumper enables the BREAK key on the
console device connected to channel 3
A12 A1, Xtot This arrangement of jumpers AS
A0, AB Xt through A12 implements the octal base
A9 AS Xto0 device address 7765XX (the high-order five
A7 jumper bits are supplied as ones by the bank 7
removed select signal on the Q22 bus)
A6 jumper
installed
V7.v6 jumper This arrangement of jumpers VS
nstalied through V7 implements the octal base
VS Xto0 vector of 300, with channel 3 at 60 and 64
JumpersE, D, S, and P determine the word
format used by the four channels There s
onesetof £,D, S and P jumpers for each
channei:
€ Xto0 odd parity enabted
o] Xto1 eightdata bits
S Xto0 one stop bit
P Xtol no parity
lumpers0, 1, 2, and 3 select the baud rate
for each of the four channels. If more than
one channel requires the same baud rate,
daisy chain the wire wrap pins
0 OtoN 9600 baud
1 1toN 9600 baud
2 2toN 9600 baud
3 3toT 300 baud
MO-M3, Xto3l These jumpers determine the EIA standard
NO-N3 Xt 3 compatibility of the channels Ali channels
are set at the factory to be compatibie
with E1A RS-423 and RS-232C
simultaneously.
R10 22K ohms  Channels 0 and 1 slew rate of 2 ps
(used for E1A RS-423/232C).
R23 22K ohms  Channels 2 and 3 slew rate of 2 ps
{used for €1A RS-423/232()
DLVJ1 Module 102
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DLVJ1 Device Address Assignments

Address (octal)

Device Register

module base address (BA):

BA = 776500
BA +2=776502
BA +4=776504
BA +6=776506
BA+10=776510
BA+12=776512
BA + 14776514
BA+16=776516
BA +20=776520
BA +22=776522
BA +24=776524
BA +26=776526
BA +30=776530
BA+32=776532
BA +34=776534
BA +36=776536

channel 0 RCSR
channel 0 RBUF
channel 0 XCSR
channel 0 XBUF
channel 1 RCSR
channel 1 RBUF
channel 1 XCSR
channel 1 XBUF
channel 2 RCSR
channel 2 RBUF
channel 2 XCSR
channel 2 XBUF
channel 3 RCSR
channel 3 RBUF
channel 3 XCSR
channel 3 XBUF

DLVI1 Vector Assignments

Vectors (octal)

Interrupt Vector

module base vector (BV):

8v =300

BV +4 =304
BV+10=310
8V+14=314
BV « 20 =320
BV +24=324
8V +30=1330
BV +34=334

channel 0 recewver

channel 0 transmitter

channel ) recewver

channel 1 transmitter

channel 2 receiver

channel 2 transmitter

channel 3 recewver
channel 3 transmitter

DLVIJ1 Line Parameter Jumpers

Wirewrap Connection

Labe! Parameter X100 Xto1
o] number of 7 oits 8 bits
data bits
S number of 1bat 2 bits
stop bits
P parity parity parity
nhibit generation generation
and detection and detection
enabled disabled
€ even panty odd panty even panty
enabted enabled
103 DLVJ1 Module



5: System Configuration

DLVJ1 Baud Rate Pins

Baud Rate Pin Label Baud Rate
U 150
300
v 600
w 1200
Y 2400
L 4800
N 9600
K 19200
z 38400

DLVJ1 EIA Selection Jumpers

EIA RS-232C/423

Jumpers EIA RS-422

MO-M3 Wire wrap pin X
to gin 2 for each
Mjumper

NO-N3 Wire wrap pin X

to pin 2 for each
Njumper

Wire wrap pin X
to pin 3 for each
M jumper
Wire wrap pin X
to pin 3 for each
N jumper

DZV11 Module

[—)

Connector for internal cable
between DZV11 module
and distribution panel

12345678910 12345678
BB6EEHEEEE || HBHARHRA
Switch E30 SwitchE2
Wi W2 Address Select Vector Select
—n -
wié w3
DZV11 Module 104
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DZV11 Address Switches

Address Switch Numbers
Module (octal) 1-6 7 8 9 10
As shipped 760010 off oft off off on
Furstinstalled 760100 off on oft off off
Second installed 760110 off on off off on
Third installed 760120 off on oft on on

DZV11 Vector Switches

E2 Switches

Vector 1 3 4 5 6

300* off on on off oft off
310 off on on off off on
320 off on on oft on off
330 off on on oft on on
340 off on on on off oft
350 off on on on off on
360 off on on on on off
370 off on on on on on
400 on oft off off off off
410 on on on off off on
420 on on on off on oft

*Vector switches set to 300 at factory

DZV11 Vector Usage

Quantity of | Quantity of [ Use Vector
DZVii(s) DLVJ1(s)
1 0 300*
2 0 310
3 0 320
1 1 340
2 1 350
3 1 360
1 2 400
2 2 410
3 2 420

*Vector switches set to 300 at factory

105
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5: System Configuration

DEQNA Module

M LEDs
1 POP-11
AVAVAY Boot ROM
W1 Jumper 2 omm ]
When the module is Wi VT:;
shipped, W1 1s positioned (umper in)
over the center pin and pin 1
toindicate the first installed
DEQNA Module address =
774440 (octal)
DMARC
Gate
Array
e @
W2
gumper not supplied)

RQDX1 Module

TARVARARYAY

LEDs M

Device Address Jumpers
Device Address = 772150 (octal)

IR DN I N
A2 A2

(qumper in) (jumper out)

RQDX1 Maodule 106
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RQDX1-E

o -
> -
A -

Iy

!

NN H WN —

1

W1 -
w2

w3 -

)
h

-

O -
X X0 -

[
L ]

__5°iio==~ j

[\ 2

RQDX1-E Bus Extender Module Jumpers

Factory ]
Jumpers Functions Configuration
Wi-w4 Manufacturing Must be installed
use only
JRD/JD/IRX Factory set, do not JD1 to JRX1
change JD2 to iRX2
JBHALC Determine which JA1 10 K1
connector (J2 or J3) JA2t0JC2
the RD read/write JA3t0 B3
wiil connect to. JA4t0 i84
1AS t0 i8S
JA6 10 JBE
JAT t0 JC7
JAB to JC8
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6: APPENDIX

MicroVAX Instruction Set

Mnemonic  Opcode Description

ACBB 9D Add compare and branch byte
1 ACBD 6F Add compare and branch D_floating
2 ACBF 4F Add compare and branch F_floating
3 ACBG 4FFD Add compare and branch G_floating
4 ACBH 6FFD Add compare and branch H_floating
ACBL F1 Add compare and branch longword
ACBW 30 Add compare and branch word
ADAWI 58 Add aligned word interlocked
ADDB2 80 Add byte 2-operand
ADD83 81 Add byte 3-operand
1 ADDD2 60 Add D_fioating 2-operand
1 ADDOD3 61 Add D_floating 3-operand
2 ADDF2 40 Add F_floating 2-operand
2 ADDF) 4 Add F_tloating 3-operand
3ADDG2 40FD Add G-tioating 2-operand
3 ADDG3 41FD Add G-tloating 3-operand
4 ADDH2 60FD Add H-flnating 2-operand
4 ADDH3 61FD Add H-fluating 3-operand
ADDL2 0 Add longword 2-operand
ADDL3 Q Add longword 3-operand
S ADDP4 20 Add packed 4-operand
5 ADDPE 2 Add packed 6-operand
ADDW2 AQ Add word 2-operand
ADDW3 Al Add word 3-operand
ADWC 08 Add with carry

V This instruction generates a reserved instruction faultin the KkD32:
AA processor The KD32-AB processor impiements this instruction in
hardware

2 The MicroVAX architecture specifies this as an emulated instruction,
but both MicroVAX | processurs implement itin hardware

3 This instruction generates a reserved instruction faultin the KD32-
AB processar The KD32-A processor implements this instruction in
hardware

4 This instruction generates a reserved instruction faultin both
MicroVAX | processors

5 This instruction generates an INstruction emulation exception in
bath MicroVAX | processors
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6: APPENDIX .
Mnemonic  Opcode Description
AOBLEQ F3 Add one and branch on les_s or equal
AQBLSS F2 Add one and branch on less
ASHL 78 anthmetic shift longword
S ASHP F8 Anthmetic shift and round packed
ASHQ 79 Anthmeuic shift quad
B8C £l Branch on bit clear
88CC ES Branch on bit clear and dear
B8BCCl E7 Branch on bit clear and clear
interlocked
8BCS £3 Branch on bitclear and set
88S €0 Branch on bit set
B8SC E4 Branch on bit set and clear
BBSS E2 Branch on bit set and set
BBSSI E6 Branch on bit set and set interiocked
8CC 1E Branch on carry clear
8Cs 1F Branch on carry set
BEQL 13 Branch on equal
BEQLU 13 Branch on equal unsigned
BGEQ 18 Branch on greater or equal
BGEQU 1€ Branch on greater or equal unsigned
BGTR 14 Branch on greater
BGTRU 1A Branch on greater unsigned
BICB2 8A Bit clear byte 2-operand
BICB3 88 Bit clear byte 3-operand
BiICL2 ca Bit clear longword 2-operand
BiCL3 c8 Bit clear longword 3-operand
BICPSW 89 Bit clear processor status word
BICW2 AA Bit clear word 2-operand
BICW3 AB Bit clear word 3-operand
BISB2 88 Bit set byte 2-operand
BISB3 89 Bitset byte 3-operand
BISL2 8 Bit set longword 2-operand
BISL3 (] Bit set longword 3-operand
BISPSW B8 Bit set processor status word
BISW2 AB Bit set word 2-operand
8I1SW3 A9 Bit set word 3-operand
BiT8 93 Bit test byte
8ITL D3 Bit test longword
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Mnemonic  Opcode Description

BITW 83 Bit test word

BLBC £9 Branch on low bit clear

BLBS E8 Branch on low bit set

BLEQ 15 Branch on less or equat

BLEQU 18 Branch on less or equal unsigned
BLSS 19 Branch on less

BLSSU 1F Branch on less unsigned

BNEQ 12 Branch on not equal

BNEQU 12 Branch on not equat unsigned
BPT 03 Break point fault

BRB 11 Branch with byte displacement
BRW 3 Branch with word displacement
B8s88 10 Branch to subroutine with byte

displatement
BSBW 30 Branch to subroutine with word
displacement

BUGL FOFF VMS bugcheck

BUGW FEFF VMS t:)ug.check

BvC 1C Branch on overtiow clear B

8vS 1D Branch on overflow set

CALLG FA Calt with general argument list
CALLS 8 Call with argument hst on stack
CASEB 8F Case byte

CASEL CF Case longword

CASEW AF Case word

CHME BD Change mode to executive
CHMK 8C Change mode to kernel

CHMS BE Change mode to supervisor

1 This instruction generates a reserved instruction fauitin the KD32-
AA processor The KD32-AB processor implements this instruction in
hardware :

2 The MicroVAX architecture specifies this as an emulated instruction,
but both MicroVAX | processors implement it in hardware.

3 This instruction generates a reserved instruction fault in the KD32-
AB processor. The KD32-AA processor implements this instruction in
hardware

4 This instruction generates a reserved instruction faultin both
MicroVAX | processors

5 This instruction generates an instruction emulation exception in
both MicroVAX | processors.
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Mnemonic  Opcode Description
CHMU BF Change mode to user
CLRB 94 Clear byte
1CLRD 7C Clear D-floating
2 CLRF D4 Clear F-floating
3QLRG 7C Ctear G-floating
4 CLRH 7CFD Clear H-floating
CLRL D4 Clear longword
SCLRO 7CFD Clear octaword
CLRQ 7C Clear quad
CLRW 84 Clear word
mreg 91 Compare byte
2CMPC3 29 Compare character 3-operand
5 CMPCS 2D Compare character 5-operand
Y (vmpPD 71 Compare D-floating
2 CMPF 51 Compare F-floating
3cmpG S1FD Compare G-floating
4 CMPH 71FD Compare H-floating
CMPL D1 Compare longword
S5CmPP3 35 Compare packed 3-operand
S CMmPPS 37 Compare packed 4-operand
CMPV EC Compare hield
CMPW 81 Compare word
CMPZV ED Compare zero-extended fieid
5 CRC 08 Calculate cychic redundancy check
VevTBD 6C Convert byte to D-floating
2CVTBF 4C Convert byte to F-ficating
3¢vTBG 4CFD Convert byte to G-floating
4CvTBH 6CFD Convert byte to H-floating
vTBL 98 Convert byte to longword
visw 99 Convert byte to word
1¢vTo8 68 Convert D-tloating to byte
Tcvror 76 Convert D-tfloating to F-fluoating
4CVTDH 32FD Convert D-floating to H-floating
TcvTDL 6A Convert D-floating to longword
tcvTDw 69 Convert D-floating to word
2CVTFB 48 Convert F-floating to byte
1CviFD 56 Convert F-floating to D-floating
3cvTrG 99FD Convert F-floating to G-floating
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Mnemonic  Opcode Description
ACVTFH 98FD Convert F-floating to H-floating
2CVTFL aA Convert F-floating to longword
2QVTFW 49 Convert F-floating to word
3cvTG 48FD Convert G-floating to byte
devTGE 33FD Convert G-tloating to F-floating
4CVIGH 56FD Convert G-floating to H-tloating
devraL 4AFD Convert G-floating to longword
3cvraw 49FD Convert G-floating to word
4CVTHB 68FD Convert H-floating to byte
ACVTHD FIFD Convert H-floating to D-tloating
A(VTHF F6FD Convert H-floating to F-floating
A CVTHG 76FD Convert H-floating to G-floating
ACVTHL 6AFD Convert H-floating to longword
ACVTHW 69FD Convert H-tloating to word

cvTLs F6 Convertiongword to byte
tevTip (33 Convert longword to D-floating
2CVTLF a4 Convert longword to F-floating
Ievie 4EFD Convert longward to G-floating
ACVTLH 6EFD Convert longwurd to H-floating
SCVTLP 9 Convert longword 1o packed

CVTLW F7 Convert longword to word
SCvTPL 36 Convert packed to longword
ScvTes 08 Convert packed toleading separate
SevTeT 24 Convert packed to trailing
VCVIRDL 68 Convert rounded O-floating to

tongword

1 This instruction generates a reserved instruction fault in the KD32-
AA prucessor The KD32-AB processor implements this instruction in
hardware

2 The MicroVAX architecture specifies this as an emulated instruction,
but both MicroVAX I processors implement tin hatdware

3 This instructiun generates a reserved instruction fauitin the KD32-
AB processor The KD32-AA prucessor implements this instruction in
hardware

4 This instruction generates a reserved instruction faultn both
MicrGVAX [ processors

5 This instruction generates an instruction emulation exception in
both MicroVAX t processors
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Mnemonic  Opcode Description Mnemonic  Opcode Description

2 CVTRFL a8 Convert rounded F-floating to ESCD FD Escape D
fongword ESCE FE Escape €
3CVTRGL 4B8FD Icoonngvzi)!'rdounded G-floating to ESCF FE EscapeF
4 CVTRHL 6BFD Convert rounded H-floating to ExTV et Extractheld
longword EXTZV EF Extract zero-extended field
5cvIsSP 09 Convert leading separate to packed FrC 8 Find first clear bit
5CVTTP 26 Convert traihing to packed FES EA Find first set bit
CVIWB 33 Convert word 10 byte HALT 00 Halt (kernel mode only)
1CVTWD 6D Convert word to D-floating NCB 96 Increment byte
2 CVTWF 4D Convert word to F-floating INCL Db Increment longword
3CVTWG 4DFD Counvert word to G-floating INCW 86 increment word
4CVTWH 6DFD Convert word to H-floating INDEX 0A index calculation
CVTWL 32 Convert word to longword INSQHI sC insert at head of queue, interlocked
DECB 97 Detrement byte INSQTI 5D insert at tail of queue, interlocked
DECL D7 Decrement longword INSQUE OE Insert into queue
DECW 87 Decrement word INSV FO Insert field
DIVB2 86 Divide byte 2-operand MP V7 ump
DIVB3 87 Divide byte 3-operand 58 16 Jump to subroutine
1DIVD2 66 Dwide D-floating 2-operand LOPCTX 06 Load process context (only legal on
1 DIVD3 67 Divide O-floating 3-operand ‘——- 2 Locc A IL'::::S;:::L{
zowee oo Duvide F-floating 2-operand S MATCHC 19 Match characters
2DIVF3 a7 Divide F-floating 3-operand m
et
3ovG3 47fD Divide G-floating 3-operand n MCOMW 82 Move complemented wo?d
4DIVH2 66FD Divide H-tloating 2-operand
4 pH3 676D Dwide H_noumz }uierand n MFPR DB m(o);(: forglr;\)processm register (kernel
DivL2 € Divide longword 2-operand MNEGB 8€ Move negated byte
DIvVL3 7 Dwvide longword 3-operand n
SpIvP 27 Divide packed 1 This instruction generates a reserved instruction faultin the KD32-
DIVW2 A6 Dwide word 2-operand m ::g:s::sor The KD32-AB processor implements thisinstruction
pIvw3 a Divide word 3-operand . 2 The MicioVAX architecture speaifies this as an emulated instruction,
S EDITPC 18 ~ Edu packed to character string m but both MicroVAX [ processors implement itin hardware
EDIV 78 Extended divide 3 Trus instruction generates a reserved instruction faultin the KD32-
1 eMODD 74 Extended modulus D-floating m ::’z:::::sor The KD32-AA processor implements this instruction +n
2 EMODF > Extended modulus F-{loating , 4 This instruction generates a reserved instruction faultin both
3EMODG 54FD £xtended modulus G-floating m MicroVAX 1 processors
A emoDH 74FD Extended madulus H-floating S This nstruction generates an nstruction emulation exception in
EMUL 7A Extended multiply m both MicroVAX | processors.
(==
il
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Mnemonic  Opcode Description

! MNEGD 72 Move negated D-floating

2 MNEGF 52 Move negated F-floating

3MNEGG 52FD Move negated G-floating

4 MNEGH 72FD Move negated H-floating
MNEGL CE Move negated longword
MNEGW AE Move negated word
MOvVAB 9t Move address of byte

1 MOvVAD 7€ Move address of D-floating

2 MOVAF DE Move address of F-floating

3 MOVAG 7€ Move address of G-floating

4 MOVAH 7EFD Move address of H-floating
MOVAL DE Move address of longword

5 MOVAO JEFD Move address of octaword
MOVAQ 7€ Move address of quadword
MOVAW 3E Move address of word
MOVB 90 Move byte
MOVC3 28 Move character 3-operand
MOVCS 2C Move character 5-operand

1 MOVD 70 Move D-floating

2 MOVF 50 Move F-tloating

3IMOVG 50FD Move G-floating

4 MOVH 70FD Move H-floating
MOVL [s1t} Move longword

SMOVO 7DFD Move octaword

S MovP 34 Move packed
MOVPSL DC Move processor status longword
MOVQ 70 Move quadword

5 MOVTC 2€E Move translated characters

S MOVTUC 2F Move translated until character
MOVW 80 Move word
MOVZBL 9A Move zero-extended byte to longword
MOVZBW 98 Move zero-extended byte to word
MOVZWL 3C Move zero-extended word to longword
MTPR DA Mave to processor register (kernel

mode only)

MuLB2 84 Muitiply byte 2-operand
MULB3 85 Multiply byte 3-operand

1 MULD2 64 Multiply D-tioating 2-operand
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Mnemonic Opcode Description
1MULD3 65 Muitiply D-fioating 3-operand
2 MULF2 44 Muluply F-floating 2-operand
2 MULF3 a5 Multiply F-fioating 3-operand
3IMULG2 44FD Muitiply G-floating 2-operand
3MULG3 45FD Multiply G-fioating 3-operand
4 MULH2 64FD Muluply H-floating 2-operand
4 MULH3 65FD Multiply H-floating 3-operand
MULL2 ca Multiply longword 2-operand
MULL3 cs Multiply longword 3-operand
S MULP 25 Multiply packed
MULW?2 Ad Multiply word 2-operand
MULW3 AS Multiply word 3-operand
NOP o1 No operation
1POLYD 75 Evaluate polynomiai D-floating
2POLYF 55 Evaluate polynomial F-fioating
3pOLYG 55FD Evaluate polynomial G-floating
4pOLYH 75FD Evaluate polynomial H-flosting
POPR BA Pop registers
PROBER ocC probe read access
PROBEW 0D Probe write access
PUSHAB 9F Push address of byte
1 PUSHAD 7F Push address of D-fioating
2 PUSHAF DF Push address of F-tioating
3 pUSHAG 7F Push address of G-floating
4 PUSHAH TFFD Push address of H-tloating
PUSHAL DFf Push address of longword

1 This instrucion generates a reserved instruction fault in the KD32-
AA processar The KD32-AB processor implements thisinstruction in

hardware

2 The MicraVAX architecture specifies this as an emulated instruction,
but both MicroVAX 1 processors implement itin hardware

3 This mstruction generates a reserved instruction taultin the KD32-
AB processor The KD32-AA processor implements this instruction in

hardware

4 Ths instruction generates a reserved instruction fault in both

MicroVAX | processors

5 This snstruction generates an instruction emulation exception in

both MicroVAX [ processors
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Mnemonic  Opcode Description
5PUSHAO 7FED Push address of octaword

PUSHAQ 7F Push address of quadword

PUSHAW 3F Push address of word

PUSHL 0D Push longword

PUSHR B8 Push registers

REI 02 Return from exception or interrupt

REMQHI SE Remove from head of queue,

interlocked

REMQTI SF Remove from tail of queue, interlocked

REMQUE oFf Remove from queue

RET 04 Return from procedure

ROTL 9C Rotate longword

RSB 05 Return from subroutine

Reserved 57 Reserved

Reserved SA Reserved

Reserved 58 Reserved

Reserved 77 Reserved

Reserved FE Reserved

Reserved FF Reserved

SBWC D9 Subtractwith carry
2SCANC 2A Scan for character
2SKPC 38 Skip character

SOBGEQ Fa Subtract one and branch on greater or

equat

SOBGTR FS Subtract one and branch on greater
25pANC 28 Span characters

SuBB2 82 Subtract byte 2-operand

SuBs3 83 Subtract byte 3-operand
1suBD2 62 Subtract D-floating 2-operand
Y5uBD3 63 Subtract D-floating 3-operand
25u8F2 42 Subtract F-floating 2-operand
2SUBF3 43 Subtract F-floating 3-operand
350UBG2 42¢D Subtract G-floating 2-operand
35uBG3 a3FD Subtract G-floating 3-operand
4uBH2 62F0 Subtract H-floating 2-operand
A5uUBH3 63FD Subtract H-floating 3-operand
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Mnemonic  Opcode Description
SuBL2 Q2 Subtract longword 2-operand
SUBL3 a subtractlongword 3-operand
SSuBPa 22 Subtract packed 4-operand
SSUBPE 23 Subtract packed 6-operand
SUBW2 a2 Subtract word 2-operand
SUBW3 A3 Subtract word 3-operand
SVPCTX 07 Save process context {kernel mode
only)
1578 95 Test byte
175TD 73 Test D-floating
21STF 53 Test F-tloating
317G 53FD Test G-floating
475TH 73FD Test H-floating
TSTL DS Test longword
TSTW BS Testword
XFC FC Extended function call
XORB2 8C gxclusive OR byte 2-operand
XORB3 80 £ xclusive OR byte 3-operand
XORL2 e Exclusive OR longword 2-opefand
XORL3 (@) Exclusive OR longword 3-operand
XORW2 AC Exclusive OR word 2-operand
XORW3 AD Exclusive OR word 3-operand

} This instruction generates a reserved instruction fault in the KD32-
AA processor The KD32-AB processor implements this instruction in
hardware

2 The MicroVAX architecture specifies this as an emulated instructian,
but both MicroVAX | processars \mplement itin hardware

3 This instruction generates a reserved instruction faultin the KD32-
AB processor. The KD32-AA processor implements this instruction tn
hardware

4 Th)s instruction generatesa reserved instruction faultin both
MicroVAX [ processors .

S This Instruction generates an instruction emulation exception in
both MicroVAX | processors
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. . . m [ Register Cate-
Privileged Registers Neonber _ Name Mnemonic Type _gory
Register  Register Cate- J-—] 20 Console Recewe U/S RXCS  RW 1
Number  Name Mnemonic Type gory 21 Console Recewe D/B RXDB R 1
0 Kernel Stack Pointer KSP RW 1 m 22 Console Transmit (/S TXCS RIW 1
1 Executive Stack Pointer ESP R/W 1 23 Console Transmit D/B TXD8 wW 1
2 Supervisor Stack Pointer SSP RAW 1 24 Transiation Buffer Disable TBDR RAW 3
3 User Stack Pointer useP RAW j m 25 Cache Disable CADR RIW 2
4 Interrupt Stack Pointer ISP RAW 1 26 Machine Check MCESR RAW 2
S Reserved 4 n Error Summary
6 Reserved a 27 Cache Error CAER RW 3
7 Reserved 4 m 28 Accelerator Control/Status ACCS 4
8 PQ Base Register POBR RAW 1 29 Accelerator Maintenance ACCR 4
9 PO Length Reqister POLR RAW 1 2A Reserved 4
A P1 Base Reguster P1BR RAW 1 m 28 Reserved 4
8 P1Length Register PILR RW 1 2C Wiritable Control wWCSA 4
C System Base Reguster SBR AW 1 m Store Address
D System Length Register SLR RIW 1 20 Writable Control Store Data  W(SB 4
E Reserved a m 2E Reserved 4
F Reserved a 2F Reserved 4
10 Process Control Black Base PCB8 RW 1 30 $B! Fault/Status SBIFS RAW 3
" System Control Block Base SC8B W 1 m N SBi Silo SBIS R 3
12 Interrupt Prionity Level PL RAW 1 32 $B1 Silo Comparator $81SC R/W 3
13 AST Level ASTLVL  RW 1 m 33 SBi Maintenance SBIMT W 3
14 software Interrupt Request  SIRR w 1 34 SBI Error Register SBIER RAW 3
15 Suftware Interrupt Summary  SISR RW 1 m 35 SBI Timeout Address SBITA R 3
16 Reserved a 36 SBI Quadword Clear s8IQC w 3
17 CMI Error Register CMIERR 4 37 lmtialize Bus JIORESET W 2
18 interval Clock Controt 1CCS RAW 2 m 38 Memory Management Enable MAPEN RAW 1
19 Nextinterval Count NICR wW 3 19 Translation Bufter T8IA w 1
1A Interval Count ICR R 3 m Invalidate All
18 Time of Year TODR RIW 3 3A Translation Butfer 8IS w 1
1C Console Storage CSRS RAW 4 m Invahidate Single
Recerver Status 38 Translation Bufter Data TBDATA RMW 3
1D Console Storage CSRD R a 3C Microproyram Breakpoint MBRK R/W 3
Recewer Data m 30 performance Momitor Enable  PMR ] RIW 3
1E Console Storage CSTS RW 4 3t System identification SiD R 1
Transmit Status m 3F Translation Butfer Check TBCHK w 1
1F Consote Storage ¢STD w 4
Transmit Data m Category Key
1 = implemented as detined by VAX architecture
Category Key: . 2 = wmplemented by MicroVAX [uniquely
1 = implemented as defined by VAX architecture m 3 = read as zero, NO Operaton on writes
2 = implemented by MicroVAX Luniguely 4 = access not allowed; results in reserved operand fauit
3 = read as zero, nO Operation on writes ﬂ
4 = access not allowed; results in reserved operand fault
=N
=2
Privileged Registers 120 ﬂ 121 Privileged Register
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