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Table A-17. Sync Board Switch and Jumper Settings 

SWITCHA213 

JUMPER 
SWl-1 
SWI-2 
SWl-3 
SWI-4 
SWI-5 
SWI-6 
SWl-7 
SWI-8 
SWI-9 

SWI-10 

m:=m­
m::::mN 
m;:=mw 
m::::m .. 
m::::::m °' 

m m::::::m O> 

z m::::::m .... 
m::::::m• 
m::::mci 
m::::::mcs 
A213 

m:=::ml\) 
m::::mw 

SE m:=::::m .. 
mm:::::JD"' 
z m::::mO> 

m::::m .... 
m::::JDo 

A224 

POSITION FUNCTION 
Open CHI Index and select Enabled 
Open CHI Index and Select Enabled 
Open CH2 Index and Select Enabled 
Open CH2 Index and Select Enabled 
Open Normal Ready Status 
Open Extended Cylinder Address via TAG2 
Open SMD-E Mode Enabled 
Open Extended Cylinder Address Enabled 
Closed Release Timer Mode 
Closed Local Power ON 

SWITCHA224 

JUMPER POSITION* 
SWI-1 Closed 
SWl-2 Closed 
SWI-3 Closed 
SWl-4 Closed 
SWI-5 Closed 
SWI-6 Closed 
SWl-7 Closed 
SWI-8 Closed 

* Closed = l; Open = 0 

I 
Aat3 

I 
AZM 

OPTION SELECT 
SWITCHES A213 

DEVICE ID 
SWITCHES A224 

FUNCTION 
Device ID 

Figure A-3. SI92 Switch Locations for Sync Board 
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A.11 81506 Disk Drive 
Each 5.25-inch disk drive has an embedded Printed Circuit Assembly (PCA) board. The 
PCA board contains seven jumper blocks. four RS-232 connector blocks. and four LEDs. 
The drive PCA board is shown in Figure A-4. The jumper block settings are listed in 
TableA-18. 

RS-232 
CONNECTORS 

CJcN4 

c:::J CNS 

CJcNG 

16 2 

I CNH3 I 
15 

16 2 

CNH1 : : : : : : : : 
15 1 

16 2 

CNH20• • • • • • • ••••••• 
15 1 

t6 2 

CNH3 : : : : : : : : 
15 

16 2 

CNH4 ••••• ·oo •••••• 
15 • • 1 

•• 

16 

I CNH7 

15 
16 

I CNH6 

15 

16 2 

CNH1 I 
15 

us 2 

CNH5 0 ••••••• ••••••• 
15 1 

16 2 

CNH6 0: : : : : :o 
15 1 

16 2 

CNH7o:oo: :o: 
15 1 

2 

I 
1 
2 

I 

Figure A-4. SI506 Disk Drive PCA 

A-16 

is~ii TER~tjTOR 

1 2 

15~16 
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POWER_ 
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Table A-18. SI506 Disk Drive Jumper Settings 

JUMPER SETTING PIN 
CNHl OUT ALL 
CNH2 IN 15-16 
CNH3 OUT ALL 
CNH4 IN 1-2. 3-4 
CNHS IN 15-16 
CNH6 IN 1-2, 15-16 
CNH7 IN 3-4, 9-10. 11-12, 15-16 

A.12 81817 Disk Drive 
The SI817 Disk Drive is an industry-standard, 8-inch drive. This unit is a high-capacity. 
high-performance. random-access storage device using nonremovable disk platters as 
storage media. 

Each 8-inch disk drive has an embedded printed circuit assembly (PCA) board on the top. 
which functions as an interface board. The top embedded interface board controls read. 
write. seek. and other drive control functions. 

The embedded board contains two banks of switches, four jumpers. four LEDs. and 
three unused connectors, as shown in Figure A-5. A top plate covers the top embedded 
board and is attached with six allen bolts. 

The switch access hole is covered by a removable, plastic window in the top plate. The 
default settings on the switches and jumpers are set as shown in Table A-19 and 
TableA-20. 
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SWPD SSCT 
~.,, (/) ::0 

"!:t I!!~ SWP1~R™ 

Cl Cl Cl Cl JUMPERS ~ 
OFF ON 

25 c:::JI 1 
26 c:::J12 
21 . c::J3 

SECTOR 
28 : c::J4 

SELECT 29 ac=:::m s 
"tJ 

SWITCHES 210 ~c:::le 
211 : c::J7 
21 . c:::la 
213 -=::Jg 
214 c::J 10 

llO PANEL 

DRIVE 
TOP COVER 

OFF 

© 

c:::JI 1 

c:::J12 

c:::J13 

~ c=Jl4 

~c=Jls 
~c=Jle 
: c::Jl7 
: ll:=:::Js 

c:::::J9 
c=J110 

ON 

2•] 21 LOGICAL 
ADDRESS 

2 2 SWITCHES 
23 

WP/N 

2•} 2 1 SECTOR 
2 SELECT 

~ 3 SWITCHES 

24 

Figure A-5. SIS 17 Disk Drive Embedded Interface Board 

Table A-19. SI817 Disk Drive Interface Board Jumper Settings 

JUMPER POSITION FUNCTION 

SWPI IN Disables Sweep Cycle Option on 
Sweeps 

SWPD IN Disables Sweep Cycle Operation 
RTN our Disables Option Returning Heads to 

Original Positions After Sweep 
Segment 

SCCT IN Suppresses Runt Sector Pulses 
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Table A-20. SIS 17 Disk Drive Interface Board Switch Positions 

SWITCH OPEN CLOSED 

25 x 
26 x 
27 x 
28 x 
29 x 
210 x 
211 x 
212 x 
213 x 
214 x 
20 x 
21 x 
22 x 
23 x 

WP/N* x 
20 x 
21 x 
22 x 
23 x 
24 x 

• WP = Open: Selects write-protect mode 
N = Closed: Selects normal mode 

The drive rear panel controls drive selection. data formatting. and input/output (I/O) 
operations. The rear panel has one bank of switches that set the drive configuration and 
a second bank of switches. labelled "Device ID... Switch settings A213 and A224 are 
described in Table A-21 and shown in Figure A-6. 

Tne drive rear panel has four 60-pin control connectors (three unused), two 26-pin data 
connectors (one unused). one 15-pin DC connector with 14 pins, and one unused 
14-pin connector. The rear panel also has a DC ground screw. 

A terminator attaches to connector 1J4 to a spade connection on the ground screw T. 
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A-20 

1A 
18 
2A 
28 

ROY 
l2 
E 

XA 
AR 

A 

Table A-21. SIS 17 Disk Drive Rear Panel SWitches (A213) 

OPEN SWITCH FUNCTIONS CLOSED SWITCH FUNCTIONS 

IA 
IB 
2A 
2B 
ROY 
T'2 

E 
XA 

AR 
R 

Channel 1. A Selected (default) 10 Channel 1 Disabled 
Channel 1. B Selected (default) 10 Channel 1 Disabled 
Channel 2. A Selected (default) 20 Channel 2 Disabled 
Channel 2. B Selected (default) 2D Channel 2 Disabled 
Ready (default) POK Power OK 
Tag 2 (default) Tl Tag 1 
SMD-E 0 SMD-0 (default) 
Extended Cylinder (default) N Normal Cylinder 
Absolute Reserve (default) RT Reserve Timer 
Remote L Local (default) 

SWITCHA224 

JUMPER POSITION* FUNCTION 
SWl-1 Open Device ID 
SWI-2 Open 
SWI-3 Open 
SWI-4 Open 
SWI-5 Open 
SWl-6 Open 
SWI-7 Open 
SWI-8 Open 

• Closed = 1; Open = O 

(fil](](]()0000[J(ll](J) 
0 1J2 

2J2 
ratib:~==~~a:mm~ 

1J3~iiiil 
1J4~ 
2.J3 :::::: ::::::::::::::::: :: ::::::::::::::: 

2J4 ::::::: ::::::::::::: :::::::::::::::::::: 

0 

0 0 

OOOOOOOO(]()(JO(JJJOO 
@ 

DCGND 

Figure A-6. SIS I 7 Disk Drive Rear Panel 
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A.13 81510 Disk Drive 

S1 

SERVO BOARD 

DISK DRIVE SETTINGS 

DIP SWITCH S3 

1-SECTOR SWITCH 20 ON 

2-SECTOR SWITCH 21 ON 

3-SECTOR SWITCH 22 OFF 

4-SECTOR SWITCH 23 OFF 

5-SECTOR SWITCH 24 ON 

6-SECTOR SWITCH 2s ON 

7-SECTOR SWITCH 2e ON 

8-SECTOR SWITCH 21 ON 

DIP SWITCH S2 

1-SECTOR SWITCH 2 8 OFF 

2-SECTOR SWITCH 2 9 OFF 
3-SECTOR SWITCH 210 ON 
4-SECTOR SWITCH 211 OFF 
5-SECTOR SWITCH 212 OFF 
6-SECTOR SWITCH 2 13 OFF 

7-SECTOR SWITCH 214 OFF 

8-RUNT SECTOR OFF 

DIP SWITCH S1 

1-SWEEP CYCLE ENABLE OFF 

2-ENABLE SWEEP ONLY ON SEEKS OFF 

3-MANUFACTURING TEST OFF 

4-WRITE ENABLE ON 

5-UNIT SELECT 

6-UNIT SELECT 

7-UNIT SELECT 
8-UNIT SELECT 

OFF 

OFF 
OFF 

OFF 

Figure A-7. SI510 DIP Switch Settings 
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A B 

Of ~~=oo=~=o~o~=o:;:~=~=o=~~t:::.o==-~~~el} ~~ARD 
"------' I I 

Tl~jOOI 
CH2 
VO CARD 

Figure A-8. 51510 I/0 Switch Settings 
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A 
8-POSITION DIP SWITCH 

1-DEVICE ID 2° OFF 
2-DEVICE ID 21 OFF 
3-DEVICE ID 22 OFF 
4-0EVICE ID ~ OFF 
5-DEVICE ID :24 OFF 
6-DEVICE ID 25 OFF 
7-DEVICE ID 2.6 OFF 
8-DEVICE ID 27 OFF 

SWITCH ON MAKES THAT 
DEVICE ID BIT ACTIVE 

B 
8-POSITION DIP SWITCH 
(OFF SETTING/ON SETTING) 

1-NOT USED OFF 
2-REMOTEILOCAL ON 
3-1A/10 OFF 
4-18110 OFF 
5-T2/T1 OFF 
6-XAIN OFF 
7-AR/RT ON 
8-E/O OFF 

c 
4-POSITION DIP SWITCH 
(OFF SETTING/ON SETTING) 

1-28120 OFF 
2-2A/2D OFF 
3-NOT USED OFF 
4-NOT USED OFF 

\ 
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Table A-22. SI5101/0 Board Switch Settings 

SWITCH 

Device ID 
20-27 
(DIP SW A:.1 - 8) 

Remote/ 
Local Switch 
(DIP SWB:2) 

lA/lD, lB/lD 
(DIP SW B:3), 
(DIP SWB:4) 

lA/lD 
lB/lD 

lA/lD 
lB/lD 

lA/lD 
lB/lD 

lA/lD 
lB/lD 

T2/Tl 
(DIP SWB:5) 

SETTING* 

Remote 
(OFF) 
Local 
(ON) 

lA (OFF) 
ID (ON) 

lD (ON) 
lB (OFF) 

lA (OFF) 
lB (OFF) 

lD (ON) 
lD (ON} 

Tl (OFF) 

Tl (ON) 

• On = Closed; OIT = Open 

A-23 

DESCRIPTION 

Set according to customer requirements. 
Setting a switch ON makes that 
Device ID bit active. 

Power-on sequence dependent on 
controller 
Power-on sequence independent of 
controller 

Enable/Disable CH 1 and select an option 
for sending Index & Sector to CH 1 controller. 
The four combinations of switch settings 
are as follows: 

This pair of switch settings enables CH 1 
and sends I & Son A cable only. 

This pair of switch settings enables CH 1 
and sends I & Son B cable only. 

This pair of switch settings enables CH 1 
and sends I & S on A and B cables. 

This pair of switch settings disables CH 1. 

Selects type of extended cylinder addressing, 
provided that XA/N switch is set in XA position. 

Enables Extended Cylinder Address 
Bits 210 and 2 11, via Tag 2 (Head Select). 
Can be selected in either SMD-0 or 
SMD-E mode. Allows all cylinders to 
be accessed. 

Enables Extended Cylinder Address 
Bit 2 10, via Tag 1 (Cylinder Select). Can be 
selected in either SMD-0 or SMD-E mode, but 
Tags 4 and 6 are unusable with this selection. 
Allows only 2048 cylinders to be accessed. 
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TableA-22. SI5101/0 Board Switch Settings (Continued) 

SWITCH SE'ITING* DESCRIPTION 

XA/N 

AR/RT 
(DIP SWB:7) 

E/0 
(DIP SWB:8) 

2A/2D, 2B/2D 
(DIP SW C:2), 
(DIP SW C:l) 

XA (OFF) 

N(ON) 

AR(OFF) 

RT(ON) 

E (OFF) 

0 (ON) 

• On = Closed; Off= Open 

A-24 

Extended Cylinder Address: method 
set by T2/Tl switch 

• Allows cylinders 0 - 2109 if 
T2 /Tl switch is set to T2 position 

• Allows cylinders 0- 2047 if 
T2/Tl switch is set to Tl position 

Normal Cylinder Address (cylinders 
0- 1023): T2/Tl switch has no effect 

Absolute Reserve (Dual Channel) 

Reserve Timer (Dual Channel) 

SMD-E mode (Tags 1- 6) 

SMD-0 mode (Tags 1 - 3) 

Enable/Disable CH 2 and select an option for 
sending Index & Sector to CH 2 controller 
(see description of CH 1 switches) 
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APPENDIXB 
SBI CPA INSTALLATION 

This section describes SBI CPA installation procedures. Some of the installation 
procedures for DEC 8600 and 8650 CPUs differ from those forthe 11/780. Preliminary 
inspection and board configuration procedures for the three CPU models are the same. 
All procedures are described below. 

NOTE 

The SBI CPA must be the version that has two interrupt 
lines. The MPU PCB must be a 9400-6224 or higher. and 
the Paddle PCB must be a 9400-6215 or higher. 

The SBI CPA card cage assembly fits into a MASSBUS Adapter (MBA) slot in any 
VAX.-11/780 Series system cabinet or SBI expansion cabinet. The system cabinet has 
two MBA slots. An expansion cabinet must be added if the system cabinet is full. There 
must also be a DEC MBA power supply or a compatible System Industries power supply 
with available unused capacity. The SI expansion cabinet has space for three power 
supplies. 

SI or DEC MBA power supplies support up to two MB.As or SI SBI CPAs. If no unused 
power supply capacity is available, there must be a vacant power supply space in which 
an additional power supply can be installed. There are two optional SI power supply 
assemblies (115/120 VAC@ 60Hz or 220/240 VAC@ 50 Hz) available. If the CPA is 
replacing an existing DEC MBA or SI CPA. no additional power supply is needed. 

B.1 SBI CPA Location 
Where the CPA is located· depends on the number of MBA devices attached to the 
system and whether or not the system has additional memory. Six configurations. 
listed below. may be encountered, each requiring a different location (A- F) for the 
CPA Though the configurations cited are typical. some variation may occur. 

1. No MBAs currently installed in the system. 

2. One MBAs currently installed in the system. 

3. 1\vo MBAs currently installed in the system. 

4. Three MB.As currently installed in the system. 

B-1 
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5. 1.Wo MBAs and additional memory currently installed in the system. 

6. Three MB.As and additional memoxy currently installed in the system. 

For configurations 1 and 2 above (excluding 8600 or 8650), the CPA is installed in the 
system cabinet. For installations 3 through 6, the CPA is installed in the expansion 
cabinet. The MBA device locations in the V AX-11 /780 cabinet and the additional SBI 
expansion cabinet are shown in Figure B-1. 

B-2 

11 
11 

I I 

NOTE 

A case might occur where the SBI CPA is to be placed in 
a VAX-11/780 that does not have a UNIBUS expansion 
cabinet. The computer will have, instead, a UNIBUS 
mounting frame installed in the area normally reserved 
forMBAs. 

Before the CPA can be installed, a DEC upgrade option 
H9604-BA(BB) has to be added. Once the system is 
upgraded, the CPA is installed as in configuration 1. 

SPACE FOR 
ADDITIONAL MEMORY 

4• 

B A 

11· 

MEMORY UBA 

15.5" 

CPU 

MBA PIS M&Wat::>RY 
PIS 

MB PIS MEMORY PIS CPU PIS CPU PIS CPU PIS 

I I 
11 

ll 

VAX-11nBO SYSTEM CABINET 

Figure B-1. MBA DeVice Locations in the V AX-11 /780 Cabinets, Rear View 

/ 
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B.2 Preliminary Inspection 
Unpack the SBI CPA card cage and backplane assembly. remove the printed circuit 
boards. and verify the following: 

• All components are undamaged. in place and secure. 

• Connector pins are not bent or otherwise damaged. 

• Cables are not kinked or cut. 

Preliminary Checkout 
Verify the following: 

• The SI Disk Drives and cabinets that are part of the CLUSTOR (M) 
subsystem have been located within acceptable cable length limits. 

• The CPU has been shut down. 

• Power is turned off at the power distribution panel of each cabinet in the 
system. 

• All power to the CPU has been turned off at the MAIN POWER panel or at 
the 3-phase circuit breaker (CBI) located at the rear of the 11/780 system 
cabinet. 

B.3 SBI CPA Configuration 
This section details the configuration parameters of the following PCBs: 

• SBI Interface Board 

• Internal Registers Board 

• MPU Interface Board 

Transfer and Bus Request Switches 
The transfer request and bus request switch pack is located at grid position 9A 
(Figure B-2) on the SBI interface board (9400-62Xl). Transfer request and bus request 
levels are shown in Table B-1. BR is the same as ISR (interrupt summary request level) 
for the SBI. 

NOTE 
Nonstandard TR levels cannot be used with the UNIX or 
ULTRIX operating system. 
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19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

TRANSFERiREOUEST 
BUS REQUEST 

SWITCHES 

9A 
8 POSITION 

SWITCH 

SW1 TRD 
SW2 TRC 
SW3 TRB 
SW4 TRA 
SWS BR7 
SW6 BR6 
SW7 BRS 
swa BR4 

OFF ON 

DETAIL A 

G 

F 

E 

D 

c 

B 

A 

1---. 
I 
I 

I I 
I I , __ -· 

...___ __ SEE DETAIL A 

Figure B-2. SBI Interface Board 

Table B-1. Transfer Request/Bus Request SWitch Settings 

TR LEVEL 
SWl* SW2 

8 OFF ON 
9 OFF ON 

10 OFF ON 
11 OFF ON 
12# OFF OFF 
13# OFF OFF 
14# OFF OFF 
15# OFF OFF 

• Most Significant Bit 
t Least Significant Bit 

BRLEVEL 
SW3 SW4t SW5 SW6 

ON ON 5 ON ON 
ON OFF 
OFF ON 
OFF OFF 
ON ON 
ON ON 
OFF ON 
OFF OFF 

# Nonstandard TR levels 8 - 11. Are standard for MBAs and SI SBI CPAs 
If 8- 11 are occupied, use alternate 1R levels 12 - 15 
OFF = ON = I ON = CLOSED = 0 

B-4 
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Internal Registers Transfer Request Switch 
This switch must be set to the same TR level as the SBI interface board. Set the transfer 
request switch located at grid position 17D (Figure B-3) on the internal registers board 
(9400-62X2). The switch settings are found in Table B-2. 

Table B-2. Transfer Request Level Switch Settings 

SEEOETAILA 

TR-LEVEL 

™NS~ I ' I ' I SW1 REQUEST CD SW2 
LEVEL r-r--1 

SWITCHES l,_.l_J SW3 

CD SW4 

OFF ON 

DETAIL A 

TR LEVEL 
SWlt SW2 

8 ON ON 
9 OFF ON 

10 ON OFF 
11 OFF OFF 
12# ON ON 
13# OFF ON 
14# ON OFF 
15# OFF OFF 

• Most Significant Bit 
t Least Significant Bit 

SW3 SW4* 

ON OFF 
ON OFF 
ON OFF 
ON OFF 
OFF OFF 
OFF OFF 
OFF OFF 
OFF OFF 

# Nonstandard TR levels 8 - 11. Are standard fer MBAs and SI SBI CPAs 
If 8 - 11 are occupied. use alternate TR levels 12 - 15 
OFF = ON = 1 ON = CLOSED = O 

10 1a 11 1& 1s 14 13 12 11 10 9 a 1 6 s 4 3 2 1 

G 

F 

~----. 
I I 
I I 
I I 
I I 
~- ___ , 

c 

B 

A 

Figure B-3. Internal Registers Board 
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RM Emulation Jumpers 
Check the MPU interface board (9400-6224) for proper installation of the RMOX 
jumpers. Jumper settings are listed in Table B-3. Jumper locations are shown in 
Figure B-4. 

Table B-3. RM Emulation Jumpers (MPU Interface Board) 

15E LAST DRIVE 
SWITCHES 

W2 

SW1 

SW2 

SW3 

SW4 

OFF ON 

B-6 

0 

c 

A 

=~~N I ~ER I POS~ON 

W3 

,-~ 

.. _J 

Figure B-4. MPU Interface Board 

W1, W2ANDW3 
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Last Drive Switches 
The last drive is the highest logical unit number in the system. Set the last drive 
switches, located at grid position l 5E (Figure B-4) on the MPU interface board to seven. 
The settings are listed in Table B-4. 

Table B-4. Last Drive Switch Settings 

LAST DRIVE SWlt SW2 
NUMBER 

0 ON ON 
1 OFF ON 
2 ON OFF 
3 OFF OFF 
4 ON ON 
5 OFF ON 
6 ON OFF 
7 OFF OFF 

• Most Significant Bit; Switch 4 not used 
t Least Significant Bit 

Extended Register Option 

SW3 SW4* 

ON --
ON --
ON --
ON --
OFF --
OFF --
OFF --
OFF --

The 9400-6224 board has capacity in its register file to enable this extended register 
option. JumperW2 should be removed (Table B-5). 

Table B-5. Extended Register Option Jumper Setting 

OPTION JUMPER POSITION 

Disable W2 IN 
Enable W2 Our 

Transfer Request Jumper (SBI Backplane) 
This level must correspond to the level set on the SBI interface and internal registers 
boards. Verify that the Wire-wrap jumper on the SBI backplane has been configured 
for the desired transfer request level. Jumper locations on the backplane are shown in 
Figures B-5 and B-6. The locations of the jumpers used to specify the transfer request 
level are listed in Table B-6. 
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Table B-6. 1R Jumper Locations 

TR ARBITRATION LEVEL WIRE-WRAP 
TRNUMBER* FROM TO 

8 2-FFl 2-FMl 
9 2-FFl 2-FNl 

10 2-FFl 2-FPI 
11 2-FFl 2-FP2 

12 2-FFl 2-FS2 

13 2-FFl 2-FT2 

14 2-FFl 2-FUl 
15 2-FFl 2-FU2 

• NO'IE: 12- 15 are used if 8 - 11 are occupied. 

J5 

FROM: 2-FF1 

8 

TO ONE OF lHESE: 9 2-FN1 
10 2-FP1 
11 2-FP2 
12 2-FS2 
13 2-FT2 
14 2-FU1 
15 2-FU2 

Figure B-5. SBI Backplane (old style) 
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FROM: 2-FF 

TR 8 

TO ONE OF THESE: 9 2-FN1 

10 2-FP1 
11 2-FP2 
12 2-FS2 
13 2-FT2 
14 2-FU1 
15 2·FU2 

2 3 4 

:· ~~ :· ·=' ;; •• •• ~ 
·~:...~ ~-· ... 
··~ .. . .. .... .. ::------ . .., . ~ 
-~ ·~ :...,... ~-

:: E~-
•• ~~!t- :-!== 
•:,-.~· 
:!../ ~ 
•• ~· •9'. ~ . N.- ....... ~ .. .. ~-•• • •• •• •• 

• • 

•• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• • • 

• • 
• • •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• 

Figure B-6. SBI Backplane (new style) 

Reinstall the CPA Boards 
Reinstall the CPA boards in the card cage in the following order (from left to right): 

1. MPU interface board 

2. Data path board 

3. Internal registers board 

4. SBI interface board 

Insert the paddleboard into the hex-high connector at the rear of the card cage: Jl and 
J2 connectors are on the right side of the board. Refer to ·cPA and Power Cabling." 

NOTE 

If this is an 8600/8650 installation proceed to 
"Installation in a VAX 8600 or 8650." 
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B.4 SBI Terminator Installation 
The SBI terminator is the last device on the SBI. If a vacant 4-inch (10.2-cm) slot exists 
between the terminator and another device, leave the terminator where it is and install 
the CPA in the vacant slot. If there is no vacant slot. move the terminator at least one 
and, if possible, two slots after the last backplane. The extra slot allows room for an 
additional MBA if the user wishes to install one later. 

I. Remove the six 12-inch (30.5-cm) cables attached to the terminator. Set these 
cables aside for later use. 

2. Disconnect the +5V power line, RD /BK/BLU /BK, from connector J7 on the 
terminator. 

3. Disconnect the AC/DC LO lines, both YEL/VIO/BK. from connectors JS and 
J9. J9 is connected only if the terminator board is in the system cabinet. 

4. Unfasten the six screws and washers securing the terminator and backing 
plate assembly to the cabinet chassis and remove the assembly. 

5. Remove the simulator panel from the backplane slot chosen as the new 
terminator location. The panel is secured with six screws and washers. 

6. If the terminator's backing plate is the same size as the slot in which it is to be 
placed, proceed to step 7. If not, remove the terminator board from the 
3.3-inch (8.4-cm) backing plate to which it is attached and install it on the 
4-inch ( 10.2-cm) plate that was removed from the new terminator slot, or vice 
versa, depending on the installation requirements. Make sure that the 
spacers and plexiglass cover are reassembled as before. 

B-10 

7. Mount the terminator assembly in the 3.3-inch (8.4-cm) or 4-inch (10.2-cm) 
backplane slot chosen as the new terminator location. 

8. Mount the old 3.3-inch (8.2-cm) or 4-inch (10.2-cm) plate in the backplane slot 
previously occupied by the terminator. 

CAUTION 

Step 8 is necessary to maintain adequate system airflow. 
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B.5 Power Supply Installation 
Depending on the type of installation. the DEC or SI power supply can be installed in 
the CPU cabinet or in a DEC or SI expansion cabinet. Steps one and two are the same 
for either a CPU cabinet or an expansion cabinet. 

1. Each available power supply space contains a simulator box. which is secured 
with a screw and washer at the top of the box (front) and with a snapclip at 
the bottom (rear) of the box. Remove the simulator box by sliding it out 
through the front of the cabinet. 

2. Insert the Power supply so that the AC receptacles face the front of the system 
cabinet. Secure the power supply to the front of the cabinet with the single 
screw at the top of the supply and to the rear of the cabinet with the snap clip. 

3. In some CPUs and DEC expansion cabinets the switch and unswitched outlets 
might be on the same panel of the power distribution box. which is located at 
the base of the cabinet. Locate a switched outlet and plug in the power supply 
AC power cord. The other end of the cord is plugged into the front of the power 
supply. 

4. In an SI expansion cabinet the switched outlets are on the power strip at the 
rear of the power distribution box. The unswitched outlets are on the front 
panel of the box next to the main AC power switch. 

CAUTION 

Do not connect a power supply to any unswitched outlet. 
In FCC-compliant cabinets unswitched outlets by pass 
the EMI filter and have only a 5-amp breaker. 

B.6 SBI CPA Card Cage Installation 
1. Remove the simulator panel from the system backplane slot chosen as the SBI 

CPA location. This panel is secured with six screws and washers. 

2. Verify that the transfer request ('IR) jumper on the SBI backplane is set to the 
desired TR level. 

3. Insert the SBI CPA card cage and backplane assembly into the VAX cabinet or 
expansion cabinet from the rear. Mount the assembly using four of the screws 
and washers removed in step 1. or use those supplied in the installation kit. 
Use two screws at the top rear of the assembly and two at the bottom front 
(Figure B-7). 
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Figure B-7. SBI Card Cage and Backplane Assembly 
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B.7 CPA and Power Cabling 
The procedures for removing the CPA and power cabling are described below. Follow 
these procedures before proceeding to the next section. 

1. Working from the rear of the cabinet. connect six coaxial cables from the right 
side of the CPA backplane (J7-Jl2), to the left side of the backplane located 
on the immediate right (Jl -J6). If the CPA backplane is the first backplane 
in the expansion cabinet. these will be 18-inch (45.7-cm) cables. If the CPA is 
installed immediately after another one, the cables will be 4 inches (10.2cm) 
long. Refer to Figures B-8, B-9, and B-10. 
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Figure B-8. SBI Cabling (Expansion Cabinet) 
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Figure B-9. SBI Cabling (System Cabinet) 
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SIGNAL ROW 

Figure B-10. SBI Signal Cable Orientation 
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SBI 

CAUTION 

Make sure that the signal side of each SBI cable is 
connected to the inside row of pins on each backplane 
connector. Refer to Figure B-11. 

SBI CPA CARD CAGE 
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a.----------}ACIDC LO f 
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Figure B-11. Terminator Power Cables Installation 
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2. Connect six SBI cables from the left side of the CPA backplane (Jl -J6) to the 
right side of the backplane located to the immediate left. If it is the back-plane 
of another MBA. use 4-inch (10.2-cm) cables. Ifit is the backplane of the SBI 
terminator board. use the 12-inch (30.5-cm) cables previously removed. 

3. Connect a-5V power cable (blue and black pair) to connector Jl5. on the 
interface backplane. This line is either tied into the system wiring harness or 
extends from the I/O connector panel If the CPA is being installed in 
configuration 3 and the I/ 0 connector panel has not been wired, refer to 
step S. 

4. For CPA configurations 1, 3, and 5. connect the AC/DC LO line from connector 
J3 on the power supply to connector Jl3 on the CPA backplane. The 
connection for CPA configuration 1 is shown in Figure B-8. It is similar for 
configurations 3 and 6, except it is in the system cabinet. The AC /DC LO line 
is color coded 

5. For CPA configurations 2. 4. and 6, connect the AC/DC LO line from connector 
Jl3 on the CPA backplane to connector Jl4 on the MBA backplane located to 
the immediate right of the interface. This connection for CPA configurations 
4 and 6 is shown in Figure B-9. It is similar for configuration 2 except it is in 
the expansion cabinet. 

6. Connect the four power supply leads from the CPA backplane to the power 
supply using the four 10-32 screws and washers supplied. The +5V lines are 
red and the ground lines are black. 

7. If the terminator board is in the system cabinet. connect the +5V and the 
AC/DC LO lines removed previously, to connectors J7, JS, and J9, 
respectively, on the terminator board. If the terminator is in the expansion 
cabinet. its J9 connector is not used and the AC /DC LO lines are connected 
to JS. In the expansion cabinet the +5 /-5V and AC/DC LO lines for the 
terminator and the-5V power cable for the CPA extend from the 1/0 connector 
panel. If this panel has not been wired, proceed to step S. 

S. When using the expansion cabinet, the AC/DC LO and +5V lines from the 
system cabinet are routed to the expansion cabinet via system extension 
cables and an I/0 connector panel. The extension cables connect to the ends 
of the system cabinet terminator cables (The extension cable connecting to the 
AC/DC W lines is a Y-cable). They extend to the 1/0 connector panel located 
near the bottom of the right panel of the system cabinet when viewed from the 
front (Figure B-16). To access the 1/0 connector panel. swing out the floppy 
disk subsystem. 
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Cable Routing 
1. Insert the system cabinet AC/DC LO lines into connector J7 at the top of the 

I/ 0 connector panel. 

2. Insert the system cabinet AC/DC LO lines into connector J7 at the top of the 
I/ 0 connector panel. 

3. Insert the expansion cabinet AC /DC LO and power lines into the 
corresponding connectors, J7 and J9 respectively, on the I/ 0 connector panel. 

B.8 Controller to CPA Cabling 
In an FCC-compliant environment the controller is housed in an SI FCC-complaint 
lowboy or highboy cabinet. At the base of the cabinet in the rear there is an I/0 
transition module for terminating 40-conductor external cables. 

The SBI CPA is connected to the controller by internal and external 40-conductor 
cables via the transition module. 

Within the VAX computer cabinet internal cables extend from Jl and J2 on the SBI 
paddleboard to shielded cable adapters on the VAX 11/780 IOCP. Before starting the 
installation, permanently identify all cables and interface panels. 

CPA to controller cabling procedure is as follows (Figures B-12 and B-13): 

1. Remove one of the panel units from the IOCP at the rear of the VAX 11 /780 "--, /' 
cabinet to the expansion cabinet. 

2. Pass the internal Jl and J2 cables from the paddleboard through the opening. 

3. Attach the Jl and J2 male connectors of the SI I/O adapter bracket. 

4. Mount the bracket securely to the IOCP. 

Figure B-12. 780 FCC/750 Non-FCC MASSBUS Cable 
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5. Run the shielded cables to the SI highboy cabinet and terminate them at the 
transition panel at the base of the cabinet. 

6. Run the internal CPA cables from Jl and J2 on the CI board to the same paired 
connectors. 

7. Make sure there is enough slack. 36 inches (91.4cm). in all the cables 
(including the drive cables and the AC power cord) to pull the controller 
enclosure out on its slides. 

CPA TO 
CONTROLLER 

CABLES (J1/J2) 

~--..-~---+i~- CARDCAGE 

...-_..,......__,,,,....._ ___ ++-+--BACKPLANE 

~-b.....,.--+--+t-!t------++--+--PADDLEBOARD 

Figure B-13. Typical System Cabinet Installation 
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B.9 Power Requirements 
The following voltages are required to operate the SBI CPA. 

• +5VDC+/-.05@ 25.0Amps Maximum 

• -5VDC+/-.05@ 1.0 Amp Maximum 

The +5VDC is obtained from the DEC or SI power supply. The -5VDC is obtained from 
the CPU's-5VDC power supply. 

NOTE 

When the system is finally powered-up, check that the 
switch outlet is connected by turning on and off the front 
panel system power ON I OFF switch. If the POWER 
NORMAL LED on the power supply goes on and off with 
the system cabinet ON I OFF switch, the switched line 
cord is connected. 

Power Supply Check 
To ensure reliable operation of the SBI CPA, check the +5VDC voltage of the DEC MBA 
power supply or SI power supply bus bars. It should be within the range +5.05 to 
+5.15 VDC. Make this check with the CPA in place. If the voltage is outside this range, 
and the supply is a DEC MBA power supply, consult the DEC field service 
representative to make the necessary adjustment or replacement. If the voltage is 
outside this range and an SI power supply is being used, adjust the V ADJ screw at the 
rear of the power supply to bring the voltage within the range. 

The -5VDC, which is not adjustable, is supplied by the CPU and is assumed to be 
operational. If this is not the case, call in a DEC field service representative. 

Power Fail Circuit 
The CPAs supported by the controller have power fail circuits that work in cortjunction 
with power fail circuitry on the CI board to prevent spurious commands from being 
recognized by the controller when a CPA power failure occurs. 

System Power-Up and Checkout 
Restore power to the system and ask the user to run DEC Microdiagnostics, if he has 
the necessary software license. If such is not the case, boot the system up and run 
EXOR or SIDOS on-line to make sure the drives can be read from and written to. 
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B.10 Software Installation 
Refer to VAX 780 /750 86xx SBI/ CMI Software Modifications for VMS. 

B.11 Installation in a VAX 8600 or 8650 
These paragraphs contain some general information about the VAX 8600 and 8650 
CPUs. and the procedures for installing an SBI CPA in either of the systems. 

General Information 
The principal difference between VAX 780s and 8600s is that the 780 has only one SBI 
(SBIO). while the 8600 has two SBis. a primary and a secondary. referred to as SBIO 
and SBil respectively. In an 86x0 system either SBI can be expanded into two cabinets 
to support a maximum of eight MBA devices. but they cannot be expanded into the 
same cabinet. 

No MBA devices or other peripherals can be installed in 8600 or 8650 system cabinets. 
The SBI CPA must be installed in an SBI expansion cabinet. An SI expansion cabinet. 
which has five MBA slots. must be added if no DEC expansion cabinet is available at 
the site or if the existing cabinet is full. 

NOTE 

If the SBI CPA is going into a DEC expansion 
cabinet. the installation procedure is the same as 
the VAX-11/780 procedure. 

No more than two expansion cabinets and a total of eight MBA devices can be added to 
the 8600. Up to four cabinets and a total of 16 CPAs could be added to the 8650. 
depending on cable length limitations. The total length of cable the SBI bus will 
support has not been determined. 

If the CPA is being installed in a DEC expansion cabinet. there should be a DEC power 
supply in the cabinet. Each power supply (DEC or SI) can support up to two MBAs or 
CPAs. There are two optional SI power supply assemblies for ( 115/ 120 VAC @ 69Hz or 
220/240 VAC @ 50 Hz available for thiS purpose. The SI expansion cabinet has space 
for three power supplies. 
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Preliminary Checkout 
Verify the following: 

• The 8600/8650 system has been brought down. 

• Power is turned off at the power distribution panel of each cabinet in the 
system. 

• All power to the 8600 system has been turned off. The main power switch 
is located in the back of the UNIBUS expansion cabinet at the base to the 
right of the main power cable. Other AC power switches are located in the 
CPU cabinet at the top and the base. 

• The controller has been properly installed in the highboy cabinet(s) and the 
internal cabling of the disk drive has been done correctly. 

Expansion Cabinet Installation 
SI SBI expansion cabinets to be used with VAX 8600s or 8650s are shipped with 
one side panel because the VAX 8600/8650 side panels are not compatible with SI 
cabinets. 

The expansion cabinet is positioned to the right of the CPU. 

Procedure: 

B-22 

1. The top panel of the CPU cabinet has to be partially removed to allow the 
removal of the bezel at the top front the CPU cabinet. This is necessary in 
order to remove the CPU's right side panel. 

2. To loosen the top of the cabinet open the rear doors and locate the two screws 
that hold the panel in place. They are located at the far left and far rtght of the 
panel. Be careful not to drop the screws. 

3. Raise the panel from the rear and pull it forward a few inches. 

4. The front bezel is held in place by two screws. one located at the far right and 
the other at the far left. 

5. Set the bezel on the top panel, being careful not to disconnect any cabling. 
Label all the cables as a precautionary measure. 

6. Remove the side panel and store it some place on site. The panel is not 
compatible with the SI expansion cabinet. 

7. Bolt the SBI expansion cabinet to the CPU. 

8. If a second cabinet is required, bolt it to the first cabinet and mount the side 
panel. 
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Installation in One SI SBI Expansion Cabinet 
This section details the procedures for the installation of the CLUSTOR SBI CPA 
Subsystem and interfacing it with the VAX 8600. Two types of installation will be 
described: 

• Installation in one SI Expansion Cabinet and interfacing with the VAX 
8600 SBIO 

• Installation in two SI Expansion Cabinets and interfacing with VAX 8600 
SBis SBIO and SBI 1 

There are seven main procedures: 

1. Terminator board installation 

2. Power supply installation 

3. Backplane and card cage installation 

4. CPA to 8600 signal cabling 

5. SBI CPA board installation 

6. CPA power cabling 

7. External cabling to the 2500 controller 

The first three procedures can be done in any order, but 4, 5, 6, and 7 should be done 
sequentially. Normally. the SI SBI Expansion Cabinets come with the SBI card cage(s) 
and power supply(s) installed, in which case steps 1 - 3 can be bypassed. This 
procedure assumes that no other MBA deVices are interfacing with the 8600 and that 
the CPA will interface with the 8600 SBIO. 

SBI Tenninator Installation 
Before installing the terminator board remove the DEC SIT (system far end terminator) 
M9040 from the CPU. This is necessary when interfacing with SBIO. 

Open the front doors of the cabinet. There are 24 l/O slots located on the right. The 
M9040 is in slot 5. Open the panel on the far right and remove the M9040 board. This 
board should be stored some place on site. Close the panel and the CPU front doors. 

Position the SBI terminator board as the last device in the SBI expansion cabinet. 

Procedure: 

1. Remove the six 12-inch (30.5-cm) coaxial cables attached to the terminator 
assembly and set them aside for later use. 

2. Remove the filter panel from the 4-inch backplane slot selected as the 
terminator location. 

3. Mount the terminator assembly using the hardware supplied. 
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Power Supply Installation 

An SI SBI Power Supply is required for eveiy two CPAs. 

Procedure: 

1. Unused power supply slots contain filter boxes that are secured to the front of 
the cabinet with a screw and washer at the top of the box and to the rear of 
the cabinet with snapclip at the bottom. Remove the filter box. 

2. Insert the power supply so the AC receptacles face the front of the expansion 
cabinet. Secure the power supply to the mounting frame with the single screw 
at the top of the supply. 

3. Connect one end of the AC power cord to the switched outlet on the power 
distribution box at the base of the cabinet and the other end to the AC 
receptacle at the front of the supply. 

CAUTION 

The power distribution box has two sets of outlets: 
•switched 
• unswitched 

The outlets are labeled and can be read from the front of 
the cabinet. The power supply must be connected to a 
switched outlet. The unswitched outlets have only a 
5-amp breaker and bypass the RFI filter. 

Backplane and Card Cage Installation 

Procedure: 

B-24 

I. Remove the filter panel from the backplane slot chosen as the SBI CPA 
location. 

2. Verify that the request (TR) jumper on the SBI backplane is set to the desired 
1Rlevel. 

3. Insert the SBI CPA card cage and backplane assembly into the cabinet from 
the rear. The assembly is held in place by two mounting brackets, one at the 
top of the assembly (rear of cabinet), the other at the bottom of the assembly 
(front}. Mount the card cage using the four screws and washers removed in 
step 1, or use those supplied in the installation kit (Figure B-7). 

\ / 
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CPA Signal Cabling 

This procedure requires the following materials: 

• Six 36-inch (91.4cm) 40-conductor coaxial cables. 

• 4-inch (10.2cm) 40-conductor coaxial cables (These are insets of six, and 
the number of sets depends on the number of CPAs.) 

Procedure: 

1. Open the rear left door on the 8600 system cabinet. Remove the cover plate 
that is held in place by four hex bolts to expose the SBIO I SBI 1 connectors. 
The SBIOconnectors areJ41-J46, and the SBII connectors areJ47-J52. 
They are under the left side of the cover. 

2. Label each end of the 36-inch coaxial cables J41...J46. 

3. Attach the cables to the J4 l - J46 connectors in the SBIO column and route 
them through the 8600's bulkhead to the expansion cabinet. 

4. 

5. 

6. 

7. 

8. 

CAUTION 

Be sure the signal side of each SBI cable is connected to 
the inside row of pins on each backplane connector. 
Refer to Figure B-10. 

Connect the cables to the corresponding J41 - J46 connectors on the right 
side of the first SBI CPA backplane in the expansion cabinet. 

Attach six 4-inch coaxial cables to connectors J4 7 ... J52 on the left side of the 
SBI CPA backplane. 

Connect the cables to the corresponding J4 l.. .J46 on the right side of the next 
SBI backplane (J47 toJ41. .. J52 to J46). 

Repeat this procedure for the remaining SBI CPA backplanes except the last 
one in the chain. 

On the last backplane connect the six 12-inch coaxial cables that were 
removed from the terminator to the J4 7 - J52 connectors on the last SBI CPA 
backplane. Connect them to the terminator board. 

B-25 



S~ICPAINSTALLATION CLUSTOR USER GUIDE 

Installation of the CPA Boards 

Installation for the CPA boards is described in the procedures below. 

Procedure: 

1. The boards should have been configured to the appropriate switch and jumper. 
Insert the CPA boards into the SBI card cage and backplane assembly from 
the front of the cabinet in the following order (from left to right): 

a. MPU interface board 

b. Data path board 

c. Internal registers board 

d. SBI interface board 

2. Insert the paddleboard into the hex-high connector on the backplane so the 
JI and J2 connectors are on the right side of the board when viewed from the 
rear of the cabinet (Figure B-7). 

CAUTION 

If for some reason the paddleboard has to be removed, 
take care to pull it out evenly from the top and bottom to 
prevent damage to the connector blocks. 

Power Cabling 

The + /-5VDC and AC/DC W lines are in a wiring harness that is plugged into a 
connector block located near the bottom of the left side of the system cabinet when 
viewed from the rear. The power-fail lines come from the SI power supplies. 
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1. Connect the -5V lines (blue and black pair) to J 15 on the SI SBI backplane. 

2. Connect the AC/DC W lines (yellow /violet/black) to J9 on the terminator 
backplane. 

3. Connect the +5VDC lines to J7. 

4. Run the harness to the system cabinet and plug into the corresponding 
connectors on the connector block. 
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CPA to Controller Cabling 

In an FCC-compliant environment the 2500 controller is housed in an SI 
FCC-compliant 60-inch (152-cm) cabinet. At the base of the cabinet in the rear 
there is an I/0 transition module for terminating 40-conductor shielded cables. 

The SBI CPA is connected to the controller CI board by internal and external 
40-conductor flat cables via the transition modules in the expansion and controller 
cabinets. 

This procedure requires the following materials: 

• One to four pairs of 40-conductor ribbon cable assemblies (internal) 

• One to four pairs of shield 40-conductor cable assemblies 

Procedure: 

1. 

2. 

Label the internal and external cable pairs, e.g., Jl CPA 1, J2 CPA 1 etc. 

Pass the internal J 1 and J2 cables from the paddleboard(s) to the transition 
module at the base of the expansion cabinet. 

3. Seat the cables in the feed through bulkhead connectors on the transition 
module and label the connectors. 

4. Attach the shield terminators securely to the transition module. 

5. Run the shielded cables to the controller cabinet and terminate them on the 
transition panel at the base of the cabinet. 

6. Run the internal CPA cables fromJl and J2 on the CI board(s) to the paired 
connectors. 

7. Make sure there is enough slack, 36 inches (91.4 cm), in all the cables 
(including the drive cables and the AC power cord) to fully extend the 
controller enclosure out onto its slide rails. 

Installation in Two SI SBI Expansion Cabinets 
This procedure is essentially the same as that for one cabinet, except for the following: 

• The six cables running from the CPU to the second cabinet are about 
7 feet. (2.13 m). 

• It makes no difference which cabinet SBIO or SBil is expanded to, but 
SBIO and SBil cannot both be expanded to the same cabinet. 

• There will be two Model 2500 controllers since more than four CPAs will be 
installed. 

• The CPU is a VAX 8650. 

B-27 



SBICPAINSTALLATION CLUSTOR USER GUIDE 

Terminator, power supply, card cage, CPA boards and external cabling installation 
procedures are the same. 

In this procedure SBIO will be expanded to the first expansion cabinet, SBBil to the 
second. It is assumed that eight CP As are being installed. 

The procedure requires the following materials: 

• Six 36-inch (91.4 cm) 40-conductor coaxial cables 

• Six 7-foot (2.13 m) coaxial cables 

• 1\vo terminators 

• Four SI power supplies 

• Eight pairs of internal 40-conductor ribbon cables 

• Eight pairs of shielded 40-conductor cables 

Proced.ure: 
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1. Open the rear left door of the CPU and remove the cover plate that is held in 
place by four hex bolts to expose the SBIO I SBil connectors. SBIO connectors 
are J7-J12 (right column) and SBil connectors are Jl -J6 (left columns). 

2. Label each end of the 36-inch coaxial cables SBIO J7 ... SBIO J12. 

3. Mount the coaxial cables on the J7 - J12 connectors in the SBIO column and //. \ 
route them to the first expansion cabinet. / 

CAUTION 

Be sure the signal side of each coaxial cable is connected 
to the inside row of pins on each back.plane connector 
{Figure B· 7). 

4. Connect the cables to the corresponding J7-J12 connectors on the first CPA 
Daisy-chain the next two CPAs with the four-inch coaxial cables. and connect 
the fourth CPA to the terminator in slot five with the 12-tnch coaxial cables. 

5. Label each end of the 7 -foot cables SBil J6. 

6. Connect them to Jl - J6 column of connectors on the CPU backplane. 

7. Route them to the second expansion cabinet via the first cabinet and repeat 
step 4. 
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Power Requirements 

The following voltages are required to operate the SBI CPA. 

+5VDC+/-.05@ 25.0 Amps Maximum 

-5VDC+/-.05@ 1.0 Amp Maximum 

The +5VDC is obtained from the SI power supply. The-5VDC is obtained from the 
CPU's -5VDC power supply. 

NOTE 

When the system is finally powered-up, check that the 
switched outlet is connected by turning on and off the 
front panel system power ON I OFF switch. If the POWER 
NORMAL LED on the power supply goes on and off with 
the system cabinet ON/ OFF switch, the switched line 
cord is connected. 

Power Supply Check 

Check the +5VDC voltage of the SI power supply bus bars. It should be within the 
range +5.05 to +5.15 VDC. Make this check with the CPA in place. If the voltage is 
outside this range, adjust the V ADJ screw through the hole to the right of the bus bars 
(back of the power supply) to bring the voltage within this range. 

The -5VDC is obtained from the existing system's -5VDC supply and is assumed to be 
operational. 

Power Fail Circuit 

The CPAs supported by the controller have power fail circuits that work in conjunction 
with power fail circuitry on the CI board to prevent spurious commands from being 
recognized by the controller when a CPA power failure occurs. 

System Power-Up and Checkout 

1. Restore AC power to the CPU cabinet and all peripheral cabinets. 

2. Set the main circuit breakers in the CPU cabinet and in each peripheral 
cabinet to ON. 

3. Have the system manager bring up the system. 

4. Run the SI diagnostic program SIDOS. 
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APPENDIX C 
QBUS CPA INSTALLATION 

This section contains installation procedures for the Qbus CPA Only a Qbus CPA 
board with part number 2500-6102, or higher, is compatible with the controller. 

• Preinstallatlon inspection 

• CPA board configuration 

• Installation Materials 

• Installation in a BA23 chassis 

• Installation in a BA123 chassis 

• Installation in a MicroVAX III 

• Installation in a BA213/215 chassis. 

C. l Preinstallation Inspection 
Verify the following: 

• All installation materials are present and undamaged. 

• All components on the CPA board(s) are in place and connector pins are 
not bent or otherwise damaged. 

• The highboy cabinet is undamaged and its doors seal properly. 

• The drives in the cabinet have been cabled and grounded correctly. 

• The locking mechanisms on the drives are in the unlocked position. This 
does not pertain to SI 9722/33 or SI83 drives. These drives have 
automatic locking/unlocking mechanisms (plunger magnets). 

• The elbow and cover plate on the power cable have been installed at the 
proper location. The portion of the power cable between the elbow and 
the power distribution box must be of sufficient length to allow the 
elbow I cover plate assembly to reach the power cable exit port at the base 
of the cabinet. 
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C.2 CPA Board Configuration 
This section deals With setting the configuration swttches on the CPA board. The 
swttch locations are shown in Figure C-1. The swttches determine the followmg: 

C-2 

• Control Status Register (CSR) Address 

• Interrupt Vector 

• Data Transfer Mode 

• Interrupt Level 

CAUTION 

Make certain the MicroVAX system has been shut down 
and the AC power supply disconnected before proceeding 
With the installation. 

0 

40-PIN INTERFACES 

BLOCK MODE 
INHIBIT ENABLE 
c1s PER Reauesn 

OMA BURST RATE VECTOR CSR 

II 
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SW1 SW2 
18F 20F 

Figure C-1. Switch Locations and Functions 
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Control Status Register (CSR) Address 
The CSR address DIP (SW2) is located at 20F. The standard primary and secondary 
addresses ( 176700 and 176300 octal. respectively) switch settings are listed in 
Table C-1. Nonstandard Qbus addresses can be selected by setting the appropriate 
Qbus address switches. A switch in the OFF position produces a logical 1 on the Qbus 
address line. The range is 160000 to 177700 (octal). 

Table C-1. Control Status Register Address Switch Settings 

QBUS PRIMARY ADDRESS SECONDARY ADDRESS 
ADDRESS 176700 176300 

LINES SWITCHES 1 - 8 SWITCHES 1 - 8 

(Clustor 2500) 1 OFF* 1 OFF* 
6t 2 OFF 2 OFF 
7 3 OFF 3 OFF 
8 4 OFF 4 ON 
9 5 ON 5 ON 
10 6 OFF 6 OFF 
11 7 OFF 7 OFF 
12# 8 OFF 8 OFF 

• Standard Setting; 1 = OFF 0 = ON 
t Address lines 0 - 5 are always equal to 0. 
# Address lines 13 - 17 are always equal to 1. 
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Interrupt Vector 
The interrupt vector DIP (SWl) is at location 18F. The primary and secondary switch 
in the OFF position produces a logical I on the corresponding interrupt vector line. The 
range is 000 to 376 (octal). 

Table C-2. Interrupt Vector Switch Settings 

QBUS PRIMARY VECTOR SECONDARY VECTOR 
ADDRESS 254 150 

LINES SWITCHES l - 8 SWITCHES 1 - 8 

1 1 x 1 x 
2 2 ON 2 ON 
3 3 OFF 3 ON 
4 4 OFF 4 OFF 
5 5 ON 5 ON 
6 6 OFF 6 OFF 
7 7 ON 7 OFF 
8 8 OFF 8 ON 

• X =DOES NOT CARE 1 =OFF O=ON 

Transfer Mode 
Transfer mode is determined by switches 3 and 4 in DIP SW3 located at 25E. Transfer 
can be either two or four words in standard mode and 16 in block mode. The block 
mode inhibit option is switch selectable. The settings are listed in Table C-3. 

Table C-3. Transfer Mode Switch Settings (SW3) 

SWITCH SWITCH 
NUMBER SETTING FUNCTION 

SW3-3 ON Two-word DMA* 
SW3-3 OFF Four-word DMA* 
SW3-4 OFF Block Mode Enablet 

• OFF= 1 ON= 0 

t Block Mode Disabled = SW3-4 ON 

Interrupt Levels 
The Qbus CPA iS a position-independent device that uses a four-level interrupt scheme 
and monitors all higher level request lines. The default level is four. Interrupt level 
switch settings are listed in Table C-4. The switch pack is SW3 located at 25E. 
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Table C-4. Interrupt Level Switch Settings 

INTERRUPT 
LEVEL sws-2• sws-1• 
4 ON ON 
5 ON OFF 
6 OFF ON 
7 OFF OFF 

• OFF= 1 ON=O 

C.3 Installation Materials 
The installation kit contains the following: 

• Two 40-conductor ribbon cables per CPA. either 10 in. (25.4 cm) or 18 in. 
(4.57 cm) depending on the type of Micro VAX chassis. 

• Two shielded 40-conductor round cables per CPA. 

NOTE 

Although these cables are referred to in the following 
procedures as being keyed. It is actually the cable shield 
that is keyed, not the female connector. However. the 
shield keys can be used to indicate pin one location. 

• Mounting hardware. 

• Adapter plate for the Micro VAX IOCP. 

• Feed through bulkhead connector assemblies (each assembly consists of a 
housing and a ground plane). 

C.4 Installation in a BA23 
These instructions assume the BA23 is either a floorstand or tabletop unit. 

1. If it is in place. remove the rear plastic cover from the BA23 by holding each 
end (top and bottom) of the cover and pulling it off. 

2. Locate the IOCP (Figure C-2) and loosen the two captive screws at the top that 
hold it in place. Pull it forward and set it at the base of the cabinet. If it can 
be avoided, do not disconnect any internal or external cables. 

NOTE 

There are currently two kinds of removable panels on the 
IOCP: a type A panel that measures 1x4 in. (2.54 x 
10.2 cm) and a type B measuring 2 x 3 in. (5.1x7.6 cm). 
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C-6 

3. Identify the 10-inch 40-conductor ribbon cables (JI. J2). If two CP As are being 
installed. label them JI-I. Jl-2, J2-l. and J2-2. Connect the cables to the 
CPA and mount it in the first available slot from 4 through 8 in the backplane 
(Figure C-3). 

NOTE 

There can be no empty slots between the CPA and the 
CPU. 

If an RXSO (floppy) is in the system and its controller is 
an RQDXI. the CPA must be placed in front of it. since 
the RQDXI does not pass bus grants. 

0 

~---CAPTIVE 
SCREWS 

Figure C-2. BA23 IOCP 
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Figure C-3. BA23 Bus Continuity 

4. Remove as many B panels as necessary. 
5. This step references Figure C-4. Assemble the 40-pin feed through bulkhead 

connectors and mount them on the adapter plate as follows: 

6. Mount the adapter plate/connector assembly on the IOCP. 

7. Connect the CPA internal cables to the adapter I connector assembly. making 
sure the pin alignment is correct. 

Figure C-4. BA23 Adapter Plate and Connector Assembly 
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8. Remount the IOCP. 
9. Label the external cables and connect them to the bulkhead connectors on the 

adapter assembly. The feed-through bulkhead connectors and cable shields 
are keyed, so make sure the alignment is correct before mating them. 

10. Route the cables to the drive cabinet and lay them under the cabinet. 
11. Using a short-reach Phillips screwdriver, remove the transition panel cover 

held in place by two screws. one at each end of the panel. Check that the 
bulkhead connector keys are in the same relative positions as those on the 
IOCP adapter assembly. This is essential to maintain proper pin alignment. 

12. Connect the Jl. J2 external cables to the appropriate bulkhead connectors. If 
the connectors have not been labeled Jl and J2, it will be necessary to check 
the CI board in the controller to trace the cables. 

13. Replace the transition panel cover. 

C.5 Installation in a BA123 
This procedure references Figures C-5 through C-7. 

C-8 

CAUTION 

Make certain the MicroVAX system has been shut down 
and the AC power supply disconnected before proceeding 
with the installation. 

1. Reach underneath the rear cover and pull it open to expose the IOCP and to 
enable the removal of the right side panel. 

CAUTION 

Removing the side panel (step 3) should be done very 
carefully to avoid damaging the RFI/EMI glue-on fingers 
on the inside of the panel. 

2. Remove the side panel retaining bolt at the rear of the side panel. To remove 
the side panel pull it forward from the bottom until the two plastic locking pins 
on the inside of the panel at either end clear their retainer sockets. Lift it up 
until the two lips on the upper inside of the panel clear the slots at the top of 
the chassis. 

3. To remove the backplane RFI cover open the two latches at the top and bottom 
of the cover and swing it out on its pivots. 
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4. Label the 40-conductor ribbon cables Jl, J2. (If two CPAs are being installed, 
label them Jl-1, Jl-2 and J2-l, and J2-2). Install the board in the first 
available slot in the backplane. The last device on the backplane, prior to Qbus 
CPA board installation, will probably be the DEC RQDX2 board. 

NOTE 

To preserve bus grant continuity there must be no empty 
slot between the CPA board and any other device on the 
backplane (Figure C-6). 

DOT SEGMENT 
--------DISPLAY 

~,___t-+------- BREAK ENABLE 
SWITCH 

BAUD RATE 
-~---i-+------- SELECTORS 

EXTERNAL 
't--t--tt-___ _..,. __ TERMINAL 

CONNECTOR(S) 

11------ CONSOLE CABLE 

Figure C-5. BA123 IOCP 
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NOTE 

If an RXSO (floppy) is in the system and its controller is 
an RQDXI. the CPA must be placed in front of it. since 
the RQDXI does not pas bus grants. 

There are two kinds of removable panels on the IOCP: a 
type A panel that measures I x 4 in. (2.54 x 10.2 cm) and 
a type B that measures 2 x 3 in. (5.1 x 7.6.cm) 

5. Remove as many B panels as necessary. 

6. Assemble the 40-pin feed through bulkhead connectors and mount them on 
the adapter plate (Figure C-7). 

7. Mount the adapter plate/connector assembly on the IOCP. 

8. Connect the CPA internal cables to the adapter/connector assembly. noting 
the location of pin one. 

9. Remount the IOCP. 

10. Label the shielded 40-conductor external cables and connect them to the 
adapter assembly. the connectors on the shielded cables are keyed. so make 
sure the alignment is correct before seating them. 

FRONT OF 
SYSTEM SLOTS 

13 12 11 10 9 8 7 6 5 4 3 2 

- - - -
J~ J~ j~ J~ 

......- .. -- --
~, ,, ,, ,, 

A~ j~ A~ J~ 

,, ,, ,, ,, 
J~ J~ J~ A~ ,, ,, ~r 

,, 

Figure C-6. BAI 23 Bus Continuity 
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Figure C-7. BA213 Adapter Plate and Connector Assembly 

11. Route the cables to the drtve cabinet and lay them under the cabinet. 

12. Using a short-reach Phillips screwdrtver. remove the transition panel cover 
held in place by two screws. one at each end of the panel. Check that the 
bulk.head connector keys are in the same relative positions as those on the 
IOCP adapter assembly. This is essential to maintain proper pin alignment. 

13. Connect the Jl. J2 external cables to the appropriate bulkhead connectors. If 
the connectors have not been labeled J 1 and J2. it will be necessary to check 
the CI board on the controller to trace the cables. 

14. Replace the transition panel cover. 

WARNING 

Do not operate the system with the BA123 side and RFI 
panels removed. Doing so interferes with air flow and 
results in sertous. if not fatal. damage to the CPU. If it is 
necessary to run the system for a while with these panels 
removed. an additional cooling means must be provided. 

In newer BA123 chassis there are auxiliary fans that 
come on automatically when the panels are removed. so 
additional cooling is not required. 

15. Replace the BA123 rtght side panel and RFI shield and close the IOCP cover. 
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C.6 MicroVAX m Installation 
The MicroVAX III is housed in a DEC H9644 cabinet as shown in Figure C-8. The 
cabinet holds the RA82 disk drive and a BA213 chassis. A front door With recessed 
handle opens into the BA213 chassis. The cabinet door has a sliding Window controlled 
by a three-position rotary lock. Behind the window are the controls that operate the 
RA70 disk drives, the TK70 tape drive, the system ON/OFF switch, and the door latch. 

Power-Down the Cabinet 
Follow the steps below to power-down the chassis. Refer to Figure C-9 for locations. 

C-12 

1. Tum the key in the rotaiy lock to position 3 and slide the window down. 

2. Follow the shutdown procedure in the system software manuals. 

3. Tum the system off by setting the ON I OFF sWitch to 0. 

Figure C-8. MicroVAX Ill Cabinet 

RA82 
DISK DRIVE 
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DOOR 



( \ 
I 

,J! 

0 

0 

CLUSTOR USER GUIDE QBUS CPA INSTALLATION 

-----41= I; =1: :II 
KEY ~ 

POSITION 3 ---1Q• 

Figure C-9. Window and Control Locations 

Cabinet Rear Panel Removal 
The following procedure is for the removal of the rear panel. Rear panel removal is 
shown in Figure C-10. 

1. Tum the two screws counter-clockwise a quarter tum using a 1/8-inch Allen 
wrench. 

2. Support the top of the panel while loosening the second screw. 

3. Tilt the top of the panel out about three inches. 

4. Lift the panel out of the supporting bracket. 
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Figure C-10. Cabinet Rear Panel Removal 

Open the Front Door 
Perform the next steps to open the cabinet door. 

I. Push the door latch to the right. The left side of the door springs open. 

2. Pull the door fully open. 
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C.7 BA213 Chassis 
Opening the front door to the MicroVAX III cabinet allows access to the components in 
the BA213 chassis, as shown in Figure C-11. The chassis contains: 

• TK.70 tape drive 

• RA70 disk drives 

• Card cage with the CPU, memocy, controllers. communications. and mass 
storage controllers. 

• 2 power supplies 

• 2 fans 

MASS STORAGE SHELF 

TK70 TAPE DRIVE 

CARO CAGE 

SECONDARY 
POWER 
SUPPLY 

FANS CPU COVER PANEL 

Figure C-11. BA213 Chassis 
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Card Cage 
A 12-slot card cage under the mass storage unit houses the components. Eveiy slot is 
protected by a cover panel. Do the following steps with reference to Figures C-11 
and C-12. 

1. Remove an empty slot cover panel using a Phillips screwdriver. 

2. Slide the board into the empty slot. 

3. Assemble the transition panel and connect it to the Qbus/CLUSTOR CPA 

Cable Connection 
Run the cable under the fans at the bottom of the BA213 chassis. and out the back of 
the cabinet. Attach the shielded connector to the appropriate controller. 
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Figure C-12. Qbus/CLUSTOR CPA 
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APPENDIXD 
UNIBUS CPA INSTALLATION 

This section contains installation procedures and register information for the UNIBUS 
CPA The UNIBUS CPA board must have part number 2500-6101, or higher, to be 
compatible with the CLUSTOR Storage System Controller. 

WARNING 

To avoid personal injury or equipment damage, be sure 
that all AC power to the system as been disconnected. 

D.l Preliminary Steps 
Before installing the CPA. verify the following: 

• All components are undamaged, in place, and secure. 

• Connector pins are not bent or otheIWise damaged. 
• Cables are not kicked or cut. 

• Cables shield terminators are properly installed. 

D.2 Switch and Jumper Settings 
Three switch settings and four jumper settings must be checked and, if necessary, set 
for the UNIBUS CPA to operate correctly with the controller. The following paragraphs 
discuss the switch and jumper settings required to configure the UNIBUS CPA. The 
board matrix positions for the necessary jumpers and switch positions on the UNIBUS 
CPA board are shown in Figure D-1. 
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Figure D-1. UNIBUS CPA Board 

Control Status Register Address 

2 W4 1 
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JUMPER 

The CSR address sWitch is located at 2A (see Figure D-1). The switch settings are given 
in Table D-1. SWitch 1 is OFF for all Clustor applications. Nonstandard UNIBUS 
addresses are selected by setting the appropriate UNIBUS address switches. A switch 
in the OFF position produces a logical I on the UNIBUS address line. 
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Table D-1. CSR Address Switch Settings 

UNIBUS PRIMARY ADDRESS 
ADDRESS 776700 

LINES SWITCHES 1 .._ 8 

(Clustor 2500) 1 OFF* 
' ·1 12t 2 OFF 

"' 11 3 OFF 
' ..... 

10. 4 OFF 

'I 9 5 ON 
"J\ 8 6 OFF 
I 7 7 OFF 
\'\} 6# 8 OFF 

• Standard Setting; 1 =OFF O=ON 

t Address lines 13 - 17 are always equal to 1. 

# Address lines 0 - 5 are always equal to 0. 

SECONDARY ADDRESS 
776300 

SWITCHES 1 - 8 

1 OFF* 
2· OFF_. 
3 OFF 
4 ON 
5 ON 
6 OFF 
7 OFF 
8 OFF 

177f6'G 

b -:.: o iv 

Interrupt Vector 1 ; ~ff 
The interrupt vector switch is at location 3A (Figure D-1). The switch settings are given 
in Table D-2. Nonstandard interrupt vectors can be selected by setting the appropriate 
interrupt vector switch. A switch in the OFF position produces a logical 1 on the 
corresponding interrupt vector line. 

Table D-2. Interrupt Vector Switch Settings 

UNIBUS PRIMARY VECTOR 
ADDRESS 254 

LINES SWITCHES 1 - 8 

- 1 
7 2 

6 3 
5 4 

4 5 
3 6 

... 2 7 
1 8 

• X =DOES NOT CARE 

~ )( 

). I o s:: t :; aF'f 
1 :; 01J 
'f ;: otJ 
5:::: ONf 
f ·::or 

1 ·-=-arJ 
f' :: ON 

x 
OFF 
ON 
OFF 
ON 
OFF 
·OFF 
ON 

1 =OFF O=ON 

SECONDARY VECTOR 
150 

SWITCHES 1 - 8 

1 x 
2 ON ... 

~- OFF· --·· ---~ ... -..... --..---
4 OFF 
5 ON 
6 OFF· --r- ON 
8 ON 

r 
,. 

/~ 

~ 
/v 

1\J 
. or 
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Throttle Count 
The throttle count switch on the UNIBUS CPA board is located at 6S (Figure D-1). The 
switch settings are in Table D-3. 

Table D-3. Throttle Count Switch Settings 

sw1• 
WORDS TRANSFERRED PER 

SW2 SW3 SW4 BUS ARBITRATION CYCLE 
t 

OFF OFF OFF ON 1 

ON OFF ON OFF 2 
OFF ON OFF OFF 4 

ON OFF OFF OFF 8 

CPA Jumpers 
The RM emulation jumper iS W 4 (Figure D-1) at location 7H. The jumper iS connected 
to pin 2 for RM-emulation. The 2500-61O1 CPA board has a multiple drive type and 
error register option. Jumper W5 is at location 50 (Figure D-1). The jumper should be 
in the 2 position regardless of whether the system has multiple drive types. 

W6 is the CPA error clear enable. For ClustorW6 is in position 1. 

Bus Request Jumper 
Bus requestjumperW3 on the UNIBUS CPA board is configured for BR5 priority, as 
shown in Figure D-1. Additional bus request settings are listed in Table D-4. 

D-4 

Table D-4. Bus Request Connections on the UNIBUS CPA Board 

BUS REQUEST 
PRIORITY LEVEL JUMPER CONFIGURATION 

BR4 
BR5 
BR6 
BR7 

W3to 1 

W3to2 
W3to3 
W4to4 
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Bus Grant Jumpers 
Any unused slots preceding the slot occupied by the UNIBUS CPA must be filled with 
a bus grant continuity card to insure bus continuity. Verify that the bus grant jumpers 
WI and W2 on the UNIBUS CPA board are wired for BG5 priority as shown in 
Figure D-I. Additional bus grant settings are listed in Table D-5. 

NOTE 

The bus grant level and the bus request level must be the 
same. 

Table D-5. Bus Grant Jumper Settings for the UNIBUS CPA Board 

BUS GRANT JUMPERS 
PRIORITY LEVEL Wl A B c D W2 

BG4 to 1 our IN IN IN to I 
BG5 to 2 IN our IN IN to 2 
BG6 to 3 IN IN OUT IN to 3 
BG7 to 4 IN IN IN OUT to 4 

Nonprocessor Grant (NPG) Jumper 
The NPG line is the UNIBUS grant line for devices that perform data transfers without 
processor inteivention. NPG line continuity is provided by wirewrap jumpers on the 
backplane. When an NPR device is installed into a slot, the corresponding jumper wire 
from pin CAI to pin CB I of that slot must be removed. This jumper must be removed 
from the slot where the CPA board is installed but must remain in place on or be added 
to any unoccupied SPC slots on the bus. The rear view of the SPC backplane is shown 
in Figure D-2. 
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Figure D-2. SPC Backplane. Rear View 

D.3 Control to CPA Cabling 
The UNIBUS CPA board is connected to the controller by two 40-conductor flat Iibbon 
cables. The cables connect Jl and J2 on the UNIBUS CPA board to Jl and J2 on the 
computer interface (CI) board Within the controller. The cable connection is shown in 
Figure D-3. In most installations, the CPA and controller are in separate cabinets. 
requiring the installation of cabling between the cabinets and the use of transition 
panels to go from the internal flat cables to the shielded external cables. 

To comply With FCC regulations, Part 15 subpart J. all external cables must be 
shielded. Restrtctions imposed by cable routing or space limitations make it useful to 
arrange the cables before installing the CPA board in the SPC slot. The prearranged 
cables can be connected to the board before or after it is installed in the SPC slot. 
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Figure D-3. UNIBUS Adapter Plate and Connector Assembly 

D.4 Physical Installation 
Remove the bus grant continuity card from the SPC slot selected for the CPA card. and 
install the UNIBUS CPA board. 

NOTE 

The NPG jumper must be removed from the slot where 
the CPA board is being installed. 

D.5 Power Requirements 
The UNIBUS CPA requires +5VDC at 5 Amps maximum. This is obtained from the 
UNIBUS backplane and is counted as one bus load. 

CPA Power Fail Circuitry 
CPAs supported by the controller have power-fail circuits that work in conjunction with 
power-fail circuitry. via SWl. on the computer interface (CI) board. This prevents 
spurious commands from being recognized by the controller when a CPA power failure 
occurs. 

Boot PROM Installation 
1. If a bootstrap PROM for the controller is NOT to be installed. proceed to 

step 5. 

2. Bootstrap PROM installation. Remove the CPU memoiy controller module 
(LOOll. or L0016) from slot 10 in the CPU backplane. Note that it has 
four 16-pin DIP sockets in which to install bootstrap PRO Ms. The 
four sockets correspond to the four boot switch positions (A. B, C. and D) 
on the CPU front panel. See Figure D-4. 
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Figure D-4. Bootstrap PROM Locations 
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3. Plug the bootstrap PROM into any empty socket location. being sure that 
pin 1 of the PROM is in the proper position. If there are no empty sockets. 
remove one of the existing bootstrap PROMS to boot the controller from a 
PROM. The controller can be booted indirectly using the TIJ58 if desired, but 
the procedure is slow, and automatic reboot will not occur after a system 
crash. 

CAUTION 

The TU58 boot PROM is necessary to boot the diagnostic 
cartridges and must NOT be removed. This prom is 
usually installed in location A. 

4. Attach the black and orange WARNING label that comes with the installation 
package to the edge of the LOO 11/LOO16 module. The label measures about 
2 3/8 by 4 inches. is highly visible. and ensures that the CPU service engineer 
will remove the controller boot PROM when the memory controller board is 
replaced. Replace the module in slot 10 of the CPU. 

5. Replace the front and rear CPU card cage covers and close the CPU doors. 

6. Reconnect the AC power. 
7. Tum on the CBI contact breaker on the CPU power controller panel. 

8. Tum the CPU front panel power-on action switch to HALT and tum the key 
switch to LOCAL. 

9. Verify that the CPU powers-up. The following message should appear on the 
console screen: 

% % 0000000 16 

I 0. Spin up the disks and ask the system manager to bring up the operating 
system. 
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APPENDIXE 
BI BUS CPA INSTALLATION 

E.l BI Bus CPA Jumpers and Node IDs 
Each device connected to the VAX BI bus has a unique address defined by a node number. 
This node number is normally specified for each device by a node number plug, found on 
the back of the BI backplane immediately above each device slot. Numbers range from 
Oto 15, and do not necessarily have to be in numerical sequence. Generally, there are 
more node numbers available than devices. The BI Bus CPAjumper positions and node 
IDs are shown in Table E-1. 

NOTE 

Only when the node number plug is not available for use is 
it necessmy to define the node number by using the 
optional jumper plugs located on jumper bank WS of the BI 
bus CPA, otherwise no jumper plugs should be located at 
ws. 

Table E-1. CPA For BI Bus Node ID Settings 

JUMPER PLUG SETTING 
WS-1 WS-2 WS-3 WS-4 VAXBI NODE ID 

OUT our OUT OUT F hex (factory setting) 

IN OUT our our E hex 

OUT IN our our Dhex 

IN IN OUT OUT C hex 

OUT our IN OUT Bhex 

IN OUT IN OUT Ahex 

OUT IN IN OUT 9 hex 

IN IN IN OUT 8 hex 

OUT OUT OUT IN 7 hex 

IN OUT OUT IN 6 hex 

OUT IN OUT IN 5 hex 

IN IN our IN 4hex 

OUT OUT IN IN 3 hex 

IN our IN IN 2 hex 

OUT IN IN IN 1 hex 

IN IN IN IN 0 hex 
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E.2 BI Bus CPA (SCSI Initiator) ID Selection 
Each device (initiator or target) on the SCSI bus requires a unique SCSI identification 
address (0- 7). SCSI ID 7 has the highest priority on the bus and SCSI ID O has the 
lowest priority. The host adapter is factory-configured to SCSI ID 7. To alter the host 
adapter SCSI ID, users need to change the NOVRAM setting through the on-board RS-232 
utility. The SCSI IDs, settings and functions of the BI Bus CPA are listed in Table E-2. 
The block diagram of all BI Bus CPA LEDs and jumper banks are shown in Figure E-1. 

E-2 

NOTE 

The connection path (computer interconnect cable) between 
the BI Bus CPA and the CLUSTOR CI/M board uses SCSI 
protocol. This does not indicate support for SCSI disk 
drives. 

Table E-2. CPA for BI Bus SCSI ID Settings 

JUMPER SETTING FUNCTION 

Wl OUT Single-ended SCSI channel terminator 
power disabled 

W2, W4 All OUT Differential SCSI configuration 

W3 1-2 IN Differential mode power protection 
circuit enabled 

W5 OUT SCSI controller chip's differential 
mode enabled 

W6 OUT Reserved 

W7-1 OUT 
W7-2 IN Disable Tape Support 

W9 OUT +5V for passive front panel disconnected (F)* 

WlO IN Differential SCSI channel terminator power 
enabled (F)* 

• F denotes factory setting 
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~ W7 JUMPER BANK 
WGE:il 

• 
1:1:1:1:1 W8 JUMPER BANK 

W10 [;] 

W5E3 

l:f:l:l:l:l:l:l:!:I W4 JUMPER BANK 

W38 D W9[;] 

W1 [;] 1:1:1:1:1:1:!:1:1:1 
W2 

JUMPER BANK 

Figure E-1. BI Bus CPA Jumper Block Diagram 
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E.3 LED Indicators 
The BI Bus CPA board has seven LEDs on the front edge and one yellow LED in the V AXBI 
corner area. The LEDs and indications are listed in Table E-3 and shown in Figure E-2. 

Table E-3. BI Bus CPA LED Indications 

LED COLOR INDICATION 

D3 Red Error condition occurred. 
D2 Green Power-up OK and activity indicator. Upon 

power-up, this LED is lit when the BI Bus CPA 
succeeds in the self-diagnostic testing. During 
normal controller operation, this LED blinks to 
show controller activity. 

D5 Green SCSI controller chip single-ended mode enabled. 
Dl Green JE single-ended terminator power pin is 

supplied with power. 
D6 Green SCSI controller chip Differential mode enabled. 
D4 Green JD differential terminator power pins are supplied 

with power. 
Yellow LED Self-test passed 
Yellow LED Also indicates self-test passed. 
(in VAXBI 
comer) 
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Figure E-2. BI Bus CPA LEDs, Front View 
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E.4 SCSI Bus Cabling 
The VAXBI systems provide two 30-pin connectors in the backplane for every one of the 
VAXBI Zero Insertion Force (ZIF) connectors JC. JD. and JE. The 30-pin connector on 
the component side of the BI Bus CPA is defined as connector CONl. The 30-pin 
connector on the solder side of the BI Bus CPA is defined as connector CON2. 

The term .. V AXBI connector" will be used to refer to either the ZIF connector of the BI Bus 
CPA or the corresponding VAXBI backplane connector. The BI Bus CPA ZIF connectors 
are shown in Figure E-3. The backplane connectors are shown in Figure E-4. 
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Figure E-3. BI Bus CPA ZIF Connectors 
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I( 5 JI NEXUS ID PLUG 

BICPA BICPA 
COMPONENT SIDE SOLDER SIDE 

JC CON 1 

RED STRIPE GOES TO 
JO CON 1PIN1 

JO CON 1 
DIFFERENTIAL SCSl+RS-232 

RED STRIPE GOES TO 
JECON 1PIN1 

JE CON 1 
SINGLE-ENDED 

SCSl+LED CONNECTIONS 

JCCON2 

JOCON2 
DIFFERENTIAL SCSI 

RED STRIPE GOES TO 
JD CON 2PIN 1 

JECON2 
SINGLE-ENDED SCSI 

RED STRIPE GOES TO 
JECON2PIN 1 

Figure E-4. BI Bus Backplane Connector (rear view} 
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The BI Bus CPA comes with two 8-foot SCSI I/0 cables (including RS-232 utility and user 
front-panel interface) and system back panel adapter kit. Each SCSI I/O cable includes 
60-conductor cable. two 30-pin socket connectors. one 50-pin SCSI connector, and a 
10-pin socket connector. The RS-232 utility signals are designed in V.AXBI Zero Insertion 
Force (ZIF) connector JD and the user front panel interface signals are designed in V AXBI 
ZIF connector JE. 

One I/ 0 cable is used for differential SCSI, the other is used for single-ended SCSI. Only 
one SCSI cable can be active in any particular configuration. 

NOTE 

Pin 1 of the SCSI I/0 cable must match pin 1 of VAXBI 
connector CONl. 

One SCSI 1/0 cable can be connected to the VAXBI backplane connector (JD) for 
differential SCSI devices. The 10-pin socket connector of this SCSI 1/0 cable carries 
RS-232 utility signals; it should be connected to the corresponding 10-pin RS-232 
connector (Jl) on the back panel adapter kit. 

The other SCSI I/0 cable can be connected to the VAXBI backplane connector (JE) for 
single-ended SCSI devices. The back panel adapter kit is shown in Figure E-4. 

E.5 Differential SCSI Channel 
The BI Bus CPA host adapter provides differential SCSI signals through the Zero Insertion 
Force (ZIF) connector JD to interface with external differential SCSI devices. 

When the BI Bus CPA and the external SCSI devices are installed in one cabinet 
which meets EMI/RFI shielding requirements. a 50-conductor flat cable or 25-signal 
twisted-pair cable can be used for connecting the BI Bus CPA (JD) and the external SCSI 
devices. When the BI Bus CPA and the external SCSI devices are installed in separate 
cabinets, the shielded SCSI cable should be used to meet FCC requirements. 

Every differential signal pair should be terminated with a 330 ohm resistor between the 
negative signal and +5 volts, 330 ohms between the positive signal and ground, and 
150 ohms between the positive and the negative signal at each end of the SCSI cable. The 
BI Bus CPA provides on-board removable terminators (U89, U90) which are above the ZIF 
connector JD. Therefore, the BI Bus CPA can be installed in any location on the SCSI 
bus. If the BI Bus CPA is installed at either end of the SCSI cable. the on-board SCSI bus 
terminators should remain on the board. Otherwise, the on-board SCSI bus terminators 
should be removed. 
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Figure E-5. Back Panel Adapter Kit 
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-----+--FOR LOCAL TERMINAL 

HOST ADAPTER TO 
----~-CVM SINGLE-ENDED 
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INTERCONNECT PORT 

Figure E-6. Host Transition Panel 
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Figure E-7. CI/M Transition Panel Assembly 
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E.6 RS-232 Utility for BI Bus CPA 
This is a general purpose on-board utility for any DEC system with VAXBI. To access the 
RS-232 utility. the user needs to connect a terminal and cable to the BI Bus CPA's 
RS-232 port (DB-25 connector or DEC-compatible RJ-11/Modified Module 423 Jack 
connector of the back panel adapter kit). and set the terminal baud rate to 9600 
(8-bit data, no parity). Then press the system reset switch and hit carriage return on the 
terminal connected to the BI Bus CPA's RS-232 port. The main menu will be displayed 
automatically on this terminal. 

Once the main utility menu appears. the user can key in the number or letter and carriage 
return to select the desired option. Press BREAK or CONTROL C at any time to reset the SCSI 
bus and return to the main menu. 

The main menu of the utility will display: 

SCSI HOST ADAPTER UTILITY (REV. XX) 

[DISK) 
1 = LOGICAL UNIT NUMBER OFFSET 
2 = FORMAT DRIVE 
3 = QUALIFY DRIVE 
4 = MANUALLY REPLACE BAD BLOCKS 
5 =ADDITIONAL UTILITIES 

SELECT OPTION ? 

NOTE 

(TAPE} 
6 = LOGICAL UNIT NUMBER OFFSET 
7 = ADDITIONAL UTILITIES 

Options 6 and 7 are tape functions and are not supported 
on CLUSTO~/M. 
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Disk Options 

Option l: Logical Unit Number Offset 

This option is not used. 

Option 2: Fonnat Drive 

The Format command is not supported by the SCSI Cl. 

Option 3: Qualify Drive 

CLUSTOR USER GUIDE 

This utility is not supported by the SCSI CI. CLUSTOR/M does not support automatic 
bad block replacement. 

Option 4: Manually Replace Bad Blocks 

This utility is not supported by CLUSTOR/M. 

Option 5: Additional Utilities 

If option 5 /Additional Utilities is selected, the following sub-menu will be displayed: 

ADDITIONAL UTILITIES (REV. XX) SN= XXXX 

D =DISPLAY SCSI DEVICE AND SET UP CONFIGURATION 
S = SEND SCSI COMMAND TO THE DEVICE 
T = TEST SCSI DEVICE 
A = FORMAT ACT BLOCK 

SELECT OPTION ? 

Display SCSI Device and Set Up Configuration 

E-12 

Selection D can be used to change the controller default configurations, such 
as: 

· number of disk devices supported 

· SCSI ID of the BI Bus CPA 

· SCSI ID LUN assignment 

· SCSI reset enable/disable 

· SCSI disconnect enable I disable 

· sync/async mode selection 

· prevent medium removal enable/ disable 

disk write with verify enable/ disable 

· scan/ display SCSI devices attached to the BI Bus CPA. 
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The BI Bus CPA is shown in the following display example. 

ADDITIONAL UTILITIES (REV. XX) SN= XXXX 

D =DISPLAY SCSI DEVICE AND SET UP CONFIGURATION 
S = SEND SCSI COMMAND TO THE DEVICE 
T =TEST SCSI DEVICE 
R = FORMAT RCT BLOCK 

SELECT OPTION ? D<ret> 

Current Configuration: 

DEVO: 

DEV1: 

DEV2: 

DEV3: 

DEV4: 

DEV5: 

DUO, SCSI ID 0, LUN 0 
Disconnect ON, Sync MOde ON, Prevent Medium Removal ON, 
Write WNerify OFF 

DU1, SCSI ID 1, LUN 0 
Disconnect ON, Sync MOde ON, Prevent Medium Removal ON, 
Write WNerify OFF 

DU2, SCSI ID 2, LUN 0 
Disconnect ON, Sync MOde ON, Prevent Medium Removal ON, 
Write WNerify OFF 

DU3, SCSI ID 3, LUN 0 
Disconnect ON, Sync MOde ON, Prevent Medium Removal ON, 
Write WNerify OFF 

DU4, SCSI ID 4, LUN 0 
Disconnect ON, Sync MOde ON, Prevent Medium Removal ON, 
Write WNerify OFF 

DUS, SCSI ID 5, LUN 0 
Disconnect ON, Sync MOde ON, Prevent Medium Removal ON, 
Write WNerify OFF 
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OEV6: DU6, SCSI ID 6, LUN 0 
Disconnect ON, Sync MOde ON, Prevent Medium Removal ON, 
Write WNerify OFF 

DEV7: SCSI ID 7, Host Adapter 
SCSI Reset ON, TMU OFF, Fast Search OFF 

Change Configuration ? 

R =Toggle SCSI Reset 
D =Toggle Disconnect 
S =Toggle Sync/Async 
C = Reconfigure Device 
M = Toggle TMU 

(Y /N) Y <ret> 

P = Toggle Prevent Medium Removal 
B = Toggle Buffer Mode (Tape only) 
W = Toggle Write W/Verify (Disk only) 
T = Reset All Devices Mode to Default 
F =Toggle Fast File Search (Tape only) 

To change the BI Bus CPA SCSI host adapter ID. the user can select option C, and the 
utility will display: 

Enter Initiator ID 7<ret> 
Number of Disks? (0 - 7) 7<ret> 

DUO to be Reconfigured ? (Y/N) N<ret> 
DU1 to be Reconfigured ? (Y/N) N<ret> 
DU2 to be Reconfigured ? (Y/N) N<ret> 
DU3 to be Reconfigured ? (Y/N) N<ret> 
DU4 to be Reconfigured ? (Y/N) N<ret> 
DUS to be Reconfigured ? (Y/N) N<ret> 
DU6 to be Reconfigured ? (YIN) N<ret> 

The utility will display the current configuration of DEVO to DEV7 after the last 
reconfiguration is made. 
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Send SCSI Command to the Device 

Selection S from the Additional Utilities sub-menu can be used to send 
generic SCSI commands to the selected disk/tape drives directly. 

Test SCSI Device 

Selection T from the Additional Utilities sub-menu can be used to either read 
or wrtte/read/verify the selected disk/tape drive continuously. 

Format RCT Block 

Selection R from the Additional Utilities sub-menu can be used to format the 
RCT blocks of the disk drive selected. 

NOTE 

Format RCT Block must be run on all logical disk drives 
attached to CLUSTOR/M prior to VMS volume initialization. 
This is normally performed in the factory before shipment. 

E-15 



\., ./ 

r~ 



0 

0 

CLUSTOR USER GUIDE QBUS CPA/M INSTALLATION 

APPENDIXF 
QBUS CPA/M INSTALLATION 

F .1 VMS Considerations 
The first step to install the Qbus CPA/M host adapter under the VMS operating system is 
to determine the Control and Status Register (CSR) address of the Qbus CPA/M. The 
following procedure shows one method of determining the new CSR address of the Qbus 
CPA/M. 

CAUTION 

Do not install the Qbus CPA/Min the system until the CSR 
address is determined. 

Qbus CPA/M CSR Address 
1. First. boot the VMS system and log into the system manager account. At the 

DCL $ prompt. enter: MC SYSGEN 

2. At the SYSGEN> prompt, enter: SHOW/CONFIG 

The SYSGEN utility will display all the device controllers installed in the 
system and their corresponding CSR addresses and vectors. Make a note of 
the list. 

3. At the SYSGEN> prompt. enter: CONFIG 

4. At the DEVICE> prompt, for Qbus CPA/M, enter: UDA X 

Xis the number of installed UDA-type controllers plus 1 (for the new one 
being added). 

5. At the DEVICE> prompt, enter CTRLZ 

The SYSGEN utility will display the CSR addresses for all the controllers. The 
VMS mnemonic for the MSCP disk controllers are PUA, PUB, PUC, etc. The 
VMS mnemonic for the TMSCP tape controllers are PTA. PTB. PTC, etc. Use 
the corresponding CSR address to configure the CSR jumper settings of the 
QbusCPA/M. 

6. At the SYSGEN> prompt, enter CTRL Z to exit the SYSGEN utility. 
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NOTE 

The Qbus CPA/M will automatically program the on-board 
interrupt vector to match the vector assigned by the system. 
The vectors of other controllers might change when the 
Qbus CPA/M is added to the system. 

An example of the SYSGEN utility procedure is provided for installing the Qbus CPA/M. 

$ MCSYSGEN 

SYSGEN> SHOW/CONFIG 

System CSR and VECTOR on 2-JUN-1989 04:10:43.30 

Name: PUA Units:1 Nexus:O (USA) CSR:772150 Vector:774 Vector2:0 
Name: PTA Units:1 Nexus:O (UBA) CSR:774500 Vector:260 Vector2:0 
Name: PUB Units:1 Nexus:O (USA) CSR:760334 Vector:300 Vector2:0 

SYSGEN> CON FIG 

DEVICE> UDA 3 

DEVICE> TU81 2 

DEVICE> AZ 

Device: UDA Name: PUA CSR: 772150 Vector:154 Support:Y 
Device: TU81 Name: PTA CSR: 774500 Vector:260 Support:Y 
Device: UDA Name: PUB CSR: 760334* Vector:300* Support:Y 
Device: UDA Name: PUC CSR: 760340* Vector:304* Support:Y 
Device: TU81 Name: PTB CSR: 760444* Vector:310* Support:Y 

SYSGEN> AZ 
$ 

In this example, the CSR address of PUC should be used to configure the CSR jumpers of 
the Qbus CPA/M. 

F.2 Jumper Settings 
Normally, the user need not change the factory jumper settings of the Qbus CPA/M 
except the CSR address switch SWl and SCSI terminator power option jumper Wl and 
W3. 

CSR Address Selection 
The Qbus CPA/M has jumpers to select different CSR addresses. Select the desired 
address by installing the jumper plugs. The standard CSR addresses for the Qbus 
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Figure F-1. MSCP Qbus CPA/MJumper and LED Locations 

NOTE 

SWl-6. SWl-7, SWl-8. SWl-9, and SWl-10 must be set to 
the OFF position in order to disable tape. 
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The Qbus CPA/M supports 30 disk CSR addresses. Qbus CPA/M CSR addresses and 
switch settings are shown in the Table F -1. 

Table F-1. Qbus CPA/M CSR Addresses 

ADDRESS LSI-11 MICROVAX SW SW SW SW SW 
1-1 1-2 1-3 1-4 1-5 

1 17772150 20001468 ON ON ON ON ON 
2 17760334 200000DC ON ON ON ON OFF 
3 17760354 200000EC ON ON ON OFF ON 
4 17760374 200000FC ON ON ON OFF OFF 
5 17760340 200000EO ON ON OFF ON ON 
6 17760344 200000E4 ON ON OFF ON OFF 
7 17760350 200000E8 ON ON OFF OFF ON 
8 17760360 200000FO ON ON OFF OFF OFF 
9 17760364 200000F4 ON OFF ON ON ON 
10 17760370 200000F8 ON OFF ON ON OFF 
11 17760400 20000100 ON OFF ON OFF ON 
12 17760404 20000104 ON OFF ON OFF OFF 
13 17760410 20000108 ON OFF OFF ON ON 
14 17760414 2000010C ON OFF OFF ON OFF 
15 17760420 20000110 ON OFF OFF OFF ON 
16 17760424 20000114 ON OFF OFF OFF OFF 
17 17760430 20000118 OFF ON ON ON ON 
18 17760434 2000011C OFF ON ON ON OFF 
19 17760440 20000120 OFF ON ON OFF ON 
20 17760444 20000124 OFF ON ON OFF OFF 
21 17760450 20000128 OFF ON OFF ON ON 
22 17760454 2000012C OFF ON OFF ON OFF 
23 17760460 20000130 OFF ON OFF OFF ON 
24 17760464 20000134 OFF ON OFF OFF OFF 
25 17760470 20000138 OFF OFF ON ON ON 
26 17760474 2000013C OFF OFF ON ON OFF 
27 17760500 20000140 OFF OFF ON OFF ON 
28 17760504 20000144 OFF OFF ON OFF OFF 
29 17760510 20000148 OFF OFF OFF ON ON 
30 17760514 2000014C OFF OFF OFF ON OFF 
31 disable disk OFF OFF OFF OFF OFF 
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Interrupt Level Selection 
The Qbus CPA/Mis shipped with interrupt level 4 selected. This is the standard interrupt 
priority for MSCP devices. The Qbus CPA/M may be jumper selected to interrupt at 
level 5. Jumper block locations are shown in Figure F-1. 

W21 1- 2 IN Interrupt level 5 
2 - 3 IN Interrupt level 4 (factory) 

Block Mode DMA 
In a block mode Direct Memory Access (DMA) transfer, the starting memory address is 
asserted. followed by data for that address, and data for consecutive addresses. Because 
the assertion of the address for each data word is eliminated. higher data throughput can 
be achieved. The Qbus CPA/M is shipped with block mode DMA enabled. with jumper 
shunt in W18 pin 1 and 2. 

W18 1 - 2 IN Block mode DMA enabled (factory) 
2 - 3 IN Block mode DMA disabled 

Adaptive DMA 
When the adaptive DMA is enabled. the Qbus CPA/M will release the Qbus after 
eight words transfer if other DMA devices assert DMA request. Otherwise. the Qbus 
CPA/M will continue the DMA transfer for an additional eight words. then release the 
Qbus. The Qbus CPA/M is shipped with adaptive DMA disabled. 

W19 IN Adaptive DMA enabled 
OUT Adaptive DMA disabled (factory) 

DMA Dwell Time 
If multiple DMA data transfers are performed. consideration must be given to the use of 
the Qbus for other system functions. such as communication multiplexer. network. etc. 
The Qbus CPA/M inserts DMA dwell time in between DMA data transfers. During the 
DMA dwell time, the Qbus CPA/M will not arbitrate for the use of the Qbus. The user can 
select the period of the DMA dwell time by changing the jumper W7. The default setting 
is W7-2 IN (4.8 uS dwell time). 

W7-3 IN 
W7-4 IN 
W7-2 IN 
W7-l IN 

1.2 uS DMA dwell time 
2.4 us DMA dwell time 
4. 8 us DMA dwell time (factory) 
9.6 uS DMA dwell time 
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SCSI Host Adapter (Initiator) ID Selection 
Each device (Initiator or Target) on the SCSI bus requires a unique SCSI Identification 
address (0 - 7). SCSI ID 7 has the highest priority on the bus and SCSI ID 0 has the 
lowest priority. The Qbus CPA/M SCSI Host Adapter is factory configured to SCSI ID 7. 
To alter the Host Adapter SCSI ID, users need to change jumper setting of Wl0-3, Wl0-
4, and WI0-5. 

Wl0-3 Wl0-4 Wl0-5 
IN IN IN Host adapter ID = 7, highest priority (fl 
IN IN OUT Host adapter ID = 6 
IN our IN Host adapter ID = 5 
IN our OUT Host adapter ID = 4 
OUT IN IN Host adapter ID = 3 
OUT IN OUT Host adapter ID = 2 
OUT our IN Host adapter ID = 1 
OUT our OUT Host adapter ID = 0, lowest priority 

Single-Ended or Differential Mode Selection 
The Qbus CPA/M SCSI port comes with both single-ended and differential SCSI drivers 
and receivers. AjumperW2 is available for users to select the channel. When ajumper 
shunt is installed in the W2 pin, 1-3 location, single-ended SCSI drivers and receivers are 
enabled and the DS 1 right green LED will be on. 

NOTE 

Single-ended SCSI devices should be connected to the J2 
connector. 

When a jumper shunt is installed in the W2 pin, 2-4 location, the differential drivers and 
receivers are enabled and the DS2 second-left green LED will be on. 

F-6 
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SCSI Terminator Power Option 
When the power of the SCSI device with the SCSI terminator is turned off, the SCSI signals 
will be pulled down unless the terminator is powered by another SCSI device, typically an 
initiator (SCSI host adapter). For the same reason, when an external SCSI terminator 
(single-ended or differential) is installed at the other end of the SCSI cable, the terminator 
power option of the Qbus CPA/M needs to be enabled. 

NOTE 

Anytime an external SCSI terminator (instead of the 
on-drive SCSI terminator) is used, the SCSI terminator 
power option of the Qbus CPA/M has to be enabled, i.e. 
install jumper shunt. Remember to tum off the power of 
the system and SCSI devices while installing the SCSI cable 
and terminator. 

The Qbus CPA/M supplies terminator power to the TERMPWR pin (pin 26) of single-ended 
SCSI connector (J2) through a fuse, a diode and jumper block W3. In order to prevent 
accidental grounding or misconnection of terminator power, make sure the pin 1 mark of 
the SCSI cable matches with the pin 1 mark of the SCSI device's connector before turning 
on the power. 

W3 
W3 

IN 
our 

1st single-ended SCSI channel terminator power enabled (f) 
1st single-ended SCSI channel terminator power disabled 

The Qbus CPA/M also supplies terminator power to the 1ERMPWR pins (pin 25 and 26) 
of differential SCSI connector (JI) through a diode, a fuse and jumper block Wl for 
external SCSI drives. In order to prevent accidental grounding or misconnection of 
terminator power, make sure the pin 1 mark of the SCSI cable matches the pin 1 mark of 
the SCSI device's connector before turning the system power on. 

WI IN Differential SCSI channel terminator power enabled CO 
WI Our Differential SCSI channel terminator power disabled 
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Sync/ Async Mode Selection 
In general. the Sync/ Async Mode for each individual drive can be selected through the 
on-board utility individually. The default setting is asynchronous mode. 

In sync mode, the Qbus CPA/M will automatically communicate with the SCSI device to 
find out if the sync mode is possible. or if only the async mode is supported by the device. 
Then it will switch mode automatically. 

CAUTION 

For those devices which do not support this 
communication, async mode should be used to 
insure proper operation. 

The followingjumpers control the overall Sync/ Async mode selection and will override the 
on-board utility sync mode set-up. 

Wl0-2 IN Disk sync mode disabled (factory) 
OUT Disk sync mode enabled 

The Qbus CPA/Mjumper settings are listed in Table F-2. 
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C· 
Table F-2. Qbus CPA/M Jumper Settings 

JUMPER SETTING DESCRIPTION 

WI IN Differential SCSI channel terminator 
power enabled• 

our Differential SCSI channel terminator 
power disabled 

W2 1-3 IN Single-ended SCSI channel enabled• 
2-4 IN Differential channel enabled 

W3 IN Single-ended SCSI channel terminator 
power enabled (f) 

our Single-ended SCSI channel terminator 
power disabled 

W4 1-5 IN Front panel interface enabled 
W5 IN 

W4 1-5 our Front panel interface disabled• 

W5 our 
W6 1-2 IN Reserved 

2-3 IN RS-232 transmit enabled"' 
W7-1 IN 9.6 uS DMA dwell time 

W7-2 IN 4.8 uS DMA dwell time• 
W7-3 IN 1.2 uS DMA dwell time 

0 W7-4 IN 2.4 uS DMA dwell time 
WS-1 our Reserved• 
toWS-3 

W9 1-2 IN Reserved• 

WlO - QBUS CPA/M SCSI PORT SETUP 

Wl0-1 IN Tape sync mode disabled 
OUT Tape sync mode enabled• 

Wl0-2 IN Disk sync mode disabled* 
OUT Disk sync mode enabled 

Wl0-3, Wl0-3 Wl0-4 Wl0-5 

Wl0.·4, IN IN IN Host adapter ID= 7 highest priority* 

Wl0-5 IN IN our Host adapter ID= 6 
IN our IN Host adapter ID = 5 

IN our our Host adapter ID = 4 
OUT IN IN Host adapter ID = 3 

OUT IN OUT Host adapter ID = 2 

OUT our IN Host adapter ID = 1 

OUT our our Host adapter ID = 0 lowest priority 

• Factory setting 
t Rev.Conly 
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Table F-2. Qbus CPA/M Jumper Settings (continued) 

JUMPER 

Wl0-6 

Wl0-7 

Wll, 
Wl2 
Wl3 

Wl4 

Wl5, 
Wl6, 
W17 

W18 

W19 

W20 

W21 

W22 

W23 

W24 

W25 

SETTING 

IN 
OUT 
IN 

OUT 

OUT 

1-2 IN 
2-3 IN 

IN 
OUT 
OUT 

1-2 IN 
2-3 IN 

IN 
OUT 
IN 
OUT 

1-2 IN 
2-3 IN 

1-2 IN 

1-2 IN 

1-2 IN 

OUT 

• Factory setting 
t Rev.Conly 

F .3 Mounting Slot Selection 

DESCRIPTION 

Enable tape fast-search option 
Normal operation* 
Tape Monitor Utility (TMU) enabled 
Disk SCSI format ON-LINE 
(FMT) enabled 
TMU disabled* 
FMT disabled* 
Reserved* 

Auto-boot enabled 
Auto-boot disabled* 
Bootstrap address 773000* 
Bootstrap address 771000 
Reserved* 

Block-mode DMA enabled* 
Block-mode DMA disabled 
Adaptive DMA enabled 
Adaptive DMA disabled* 
22-Bit addressing• 
18-Bit addressing 

Interrupt level 5 
Interrupt level 4* 

Reserved*t 

Reserved*t 

Reserved*t 

Reserved*t 

The Qbus CPA/M can be installed in any priority on the standard MicroVAX Qbus 
backplane as long as the Qbus interrupt acknowledge/OMA grant daisy-chain is not 
broken. 
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F.4 LED Indicators 
The Qbus CPA/M has 2 LED modules in the front of the board. The LED module contains 
either four or two LEDs. The LED modules are labeled DSI and DS2, and are labeled 
below and shown in Figure F-2. 

LED COLOR INDICATION 

DSI green Left LED. Power-up OK and activity indicator. On power-up. 
this LED is turned on when the Qbus CPA/M succeeds in the 
self-diagnostic testing. During normal controller operation, this 
LED blinks to show controller activity. 

red Second-left LED. Error condition occurred. 
green Third-left LED. J2 single-ended terminator power pin is supplied 

with power. 
Right LED. J2 single-ended SCSI channel enabled. 

DS2 
green 
green Left:LED. JI differential terminator power pins are supplied with 

power. 
green Right LED. J 1 differential SCSI channel enabled. 

CONNECTOR J2 RS-232 CONNECTOR J1 

1 I 

~~i:::::: ::::::::::::::::JJ}~ ~ 
1 

RED LED~ 

1 
DS2 

f 
GREEN LEDs GREEN LEDs 

Figure F-2. Qbus CPA/M LEDs, Front View 

F.5 SCSI Bus Cabling and Termination 

Single-Ended SCSI Channel 
The Qbus CPA/M host adapter provides a 50-pin connector (J2). to interface with external 
single-ended SCSI devices. 

When the Qbus CPA/Mand the SCSI devices are installed in the same cabinet 
which meets EMI/RFI shielding requirements, a 50-conductor flat cable or 25-signal 
twisted-pair cable can be used for connecting the Qbus CPA/M (J2) and the SCSI devices. 
When the Qbus CPA/M and the SCSI devices are installed in separated cabinets, the 
shielded SCSI cable should be used to meet the FCC requirements. 
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NOTE 

Use a minimum conductor size of 28 AWG to minimize 
noise effects and ensure proper distribution of optional 
terminator power. The maximum cable length is 6 meters 
or 20 feet in single-ended channel. 

The SCSI bus signals should be terminated with 220 ohms to +5 volts and 330 ohms to 
ground at each end of the cable. The Qbus CPA/M provides on-board removable 
terminators (RN9, RNlO, RNll), which are next to the SCSI connectorJ2. Therefore, the 
Qbus CPA/M can be installed in any position of SCSI cable. If the Qbus CPA/Mis 
installed in either end of the SCSI cable, the on-board terminators should remain on the 
board. Otherwise. the on-board terminators should be removed. 

Differential SCSI Channel 
The Qbus CPA/M also provides a 50-pin connector (JI), to interface with external 
differential SCSI devices. 

When the Qbus CPA/Mand the external SCSI devices are installed in the same cabinet. 
which meets EMI/RFI shielding requirements, a SO-conductor flat cable or 25-signal 
twisted-pair cable can be used for connecting the Qbus CPA/M (Jl) and the external SCSI 
devices. When the Qbus CPA/M and the external SCSI devices are installed in separated 
cabinets, the shielded SCSI cable should be used to meet FCC requirements. 

The Qbus CPA/M provides on-board removable terminators (RNI. RN2, RN3, RN4, RN5, 
RN6, RN7, RN8) which are next to the connector JI. Therefore, the Qbus CPA/M can be 
installed in any position of the SCSI cable. If the Qbus CPA/M is installed at either end 
of SCSI cable, the on-board SCSI bus terminators should remain on the board. 
Otherwise, the on-board SCSI bus terminators should be removed. 

F.6 On-Board Utility 
The Qbus CPA/M host adapter comes with four different on-board utilities which include 
the on-board utility for LSI-11 systems, the on-board utility for MicroVAX II, Micro 3XOO 
and VAX 4000 systems, the general purpose RS-232 utility for all systems, and the ODT 
utility. Because the formats and features of the on-board utilities for LSI-11 systems and 
MicroVAX systems are similar (except different start-up procedures). the MicroVAX utility 
only will be described. 
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Disk Utility for Qbus CPA/M 
The Disk Utility Program provides a convenient way of formatting and configuring the 
drive. An example is given below: 

VAX Systems 

Command 

1. Halt the CPU 

2. >» I <CR> 

3. »> u <CR> 

Indication 

Initialize 

Unlock 

4. »> D/P/W 

5. >» D/L 

20001F40 

20088008 

20 <CR> 

80000002 <CR> 

Enable Qbus memory access 

Set up Qbus map 

6. »> D/W 2000146A A72E <CR> Deposit to base CSR+2 

7. »> D* 100 <CR> Load utility to memory 

8. >» s 400 <CR> Start the utility 

NOTE 

The address shown in step 6 is equal to the CSR address 
(selected by the switch SWl-1 to SWl-5 of the Qbus 
CPA/M) plus 2. 

The utility will display: 

SCSI UTILITY PROGRAM 

Disk Tape 

1 = 772150 A = 774500 
2 = 760334 B = 760404 
3 = 760354 c = 760444 
4 = 760374 D = 760504 
5 = 760340 E = 760544 
6 = 760344 F = 760410 
7 = 760350 G = 760450 
8 = 760360 H = 760454 

SELECT CSR ADDRESS 
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The user will then select the number which matches the CSR address Qbus CPA/M. 
The main menu will display: 

1 = BOOT DRIVE 
2 = CONFIGURE LUN OFFSET 
3 = FORMAT DRIVE 
4 = QUALIFY DRIVE 
5 = MANUAL REPLACE BAD SECTORS 
6 = READ, WRITE AND VERIFY TEST 
7 = ADDITIONAL SCSI COMMANDS 

SELECT OPTION 

The user now has seven options to choose from. If at any time the user types in a 
<CTRL C>, the command is aborted and the utility program returns to the main menu. If 
the user types in <CR> with no value, then the parameters will remain unchanged. 

Co'lfi.gure LUN Offset 

This option is not supported with CLUSTOR/M. 

Fonnat Drive 

This option is not supported with CLUSTOR/M. 

Qualify Drive 

This option is not supported with CLUSTOR/M. 

Manual Replace Bad Sectors 

This option is not supported with CLUSTOR/M. 

Read, Write and Verify Test 

This option allows the user to test the integrity of the control board, drive cable and disk 
drive. The program will generate random data patterns for testing. 

1 = BOOT DRIVE 
2 = CONFIGURE LUN OFFSET 
3 = FORMAT DRIVE 
4 = QUALIFY DRIVE 
5 = MANUAL REPLACE BAD SECTORS 
6 = READ, WRlTE AND VERIFY TEST 
7 = ADDITIONAL SCSI COMMANDS 

SELECT OPTION: 6 
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RANDOM READ WRITE TEST 
DO YOU WANT READ ONLY ? <Y OR N> N 

DRIVE NUMBER <0 TO 6>: 0 
***WILL DISTROY DATA ON THIS DRIVE, ARE YOU SURE? Y 

TEST FROM BLOCK # <0-XXXXX> ? 

TO BLOCK # <XXXXX-YYYYY> ? 

TESTING STARTED. TYPE CTRL-C TO ABORT. 

Utility Bootstrap 

To bootstrap the operating system on drive 0 to 6. select option 1 from the main menu. 

1 = BOOT DRIVE 
2 = CONFIGURE LUN OFFSET 
3 = FORMAT DRIVE 
4 = QUALIFY DRIVE 
5 = MANUAL REPLACE BAD SECTORS 
6 = READ, WRITE AND VERIFY TEST 
7 = ADDITIONAL SCSI COMMANDS 

SELECT OPTION 1 

BOOT DRIVE NUMBER <OTO 6> 0 

BOOT DUO. ARE YOU SURE 

WAIT 

? y 
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Additional Utilities 

The user can use this option to display the SCSI IDs of the attached SCSI devices, issue 
SCSI commands to the selected device, test SCSI devices and format the disk drive RCT 
(replacement and caching table) blocks. When this option is selected, the menu will 
display: 

ADDITIONAL UTILITIES (REV. XX) SN = XXXX 

D = SETUP CONFIGURATION AND DISPLAY SCSI DEVICE 
S = SEND SCSI COMMAND TO THE DEVICE 
T = TEST SCSI DEVICE 
A = FORMAT ACT BLOCK 

SELECT OPTION ? 

Selection "D .. can be used to change the controller default configurations, such as the 
number of disk and tape devices supported. SCSI ID and SCSI LUN assignment, SCSI 
reset enable/ disable. SCSI disconnect enable/ disable. sync/ async mode selection. tape 
buffer mode enable/disable. prevent medium removal enable/disable. disk write with 
verify enable/disable. etc. It will also scan/display the SCSI devices attached to the 
controller. 

Selection "S" can be used to send generic SCSI commands to the selected disk/tape drives 
directly. 1"' _,; 

Selection "T'' can be used to either read or write/read/verify the selected disk/tape drive 
continuously. 

Selection "R .. can be used to format the RCT blocks of the disk drive selected. 

F-16 
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F.7 RS-232 Utility for Qbus CPA/M 
This is a general purpose on-board utility for any DEC system with Qbus. To access the 
RS-232 utility. the user needs to connect a terminal and cable to the Qbus CPA/M's 
RS-232 port ( 10-pin connector J 1 of Qbus CPA/M). and set the terminal baud rate to 9600 
(8-bit data. no parity). Halt the system. toggle the reset switch and hit carriage return 
<CR>. The main menu will be displayed automatically on the terminal. 

Once the main utility menu shows up. the user can key in the number or letter and <CR> 
to select the desired option. Press <BREAK> or <CTRL C> at any time to reset the SCSI bus 
and return to the main menu. 

NOTE 

Pin 8 (receive data) of the Qbus CPA/M's RS-232 port is also 
used as a write-protect input for the front panel interface of 
the controller during normal operation. Remove the 
terminal cable from the RS-232 port after using the SCSI 
utility. 

For the Qbus CPA/M, the main menu of the utility will display: 

SCSI HOST ADAPTER UTILITY (REV. XX) 

1 = LOGICAL UNIT NUMBER OFFSET 
2 = FORMAT DRIVE 
3 = QUALIFY DRIVE 
4 = MANUALLY REPLACE BAD BLOCKS 
5 = ADDITIONAL UTILITIES 

SELECT OPTION ? 
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APPENDIX G 
RM REGISTER SETS 

This section describes the SBI. UNIBUS, and Qbus CPA register sets (RM-compatible 
only). Bits followed by an asterisk have a definition different than DEC's. The registers 
are summarized at the end of this appendix. 

MSCP-compatible CP As do not use register sets. 

G.l SBI CPA Register Groups 
The SBI CPA contains three group of registers as follows: 

1. Eight internal operation and control registers (Table G-1). 

2. 256 Map registers allow transfers to and from contiguous and noncontiguous 
memory. 

Table G-1. Internal Registers 

OFFSET FROM CPA 
BASE ADDRESS (HEX) REGISTER NAME MNEMONIC 

00 Configuration/ Status MBA CSR 
04 Control MBA CR 
08 Status MBASR 
oc Virtual Address MBAVAR 
10 Byte Count MBABCR 
14 Diagnostic MBADR 
18 Selected Map MBASMR 
IC Command Address MBA CR 

3. Sixteen external registers emulate the register located within the disk drives 
in a DEC MASSBUS system (Table G-3). There are 32 register addresses 
assigned for each drive. However, in this emulation only 16 registers are used 
per drive: a total of 128 registers for 8 logical drives. The registers can only 
be accessed by long-word references that are long-word aligned on byte 0. The 
internal registers and the map registers are 32 bit wide, but the following 
convention has been adopted: 

a. For external register writes only the low 16 of the long-word are written. 
b. For external register reads the drive register supplies the low 

16 bits and the MBA status register (MBASR) the upper 16 bits 
(MBASAR bits 31 through 16). 
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G-2 

c. To obtain the external (drive) register address, add the 
hexadecimal number under the required drive number in 
Table G-2 to the base address for the CPA External (drive) 
address calculation is shown in Table G-3. 

Table G-2. Base Addresses 

TR LEVEL CPA BASE ADDRESS 
MBACSR ADDRESS 
SBIO SDI 1 

8 20010000 22010000 
9 

19 
11 
12 
13 
14 
15 

20012000 
20014000 
20016000 
20018000 
2001AOOO 
2001COOO 
2001FOOO 

22012000 
22014000 
22016000 
22018000 
2201AOOO 
2201COOO 
2201FOOO 

Table G-3. External (Drive) Register Address Calculation (Hex) 

!OFFSET FROM CPA BASE ADDRESS 
REGISTER DRIVE NUMBER 
(RM03/05) 0 1 2 3 4 5 6 7 

RMCSl 400 480 500 580 600 680 700 780 
RMDS 404 484 504 584 604 684 704 784 
RMERl 408 488 508 588 608 688 708 788 
RM MRI 40C 48C 50C 58C 60C 68C 70C 78C 
RMAS 410 490 510 590 610 690 710 790 
RMDA 414 494 514 594 614 694 714 794 
RMDT 418 498 518 598 618 698 718 798 
RMLA 41C 49C 51C 59C 61C 69C 71C 79C 
RMSN 420 4AO 520 5AO 620 6AO 720 7AO 
RMOF 424 4A4 524 5A4 624 6A4 724 7A4 
RMDC 428 4A8 528 5A8 628 6A8 728 7A8 
RMHR 42C 4AC 52C 5AC 62C 6AC 72C 7AC 
RMMR2 430 4BO 530 5BO 630 6BO 730 7BO 
RMER2 434 4B4 534 5B4 634 6B4 734 7B4 
RMECl 438 4B8 538 5B8 638 6B8 738 7B8 
RMEC2 43C 4BC 53C SBC 63C 6BC 73C 7BC 

) 
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G.2 Internal Registers 
The eight internal registers are described below. 

Configuration and Status Register (MBACSR) 

31 

PE 

15 

0 

Bit 

31 

30 

29 

28 

27 

30 

ws 

14 

0 

29 28 27 26 

URD 0 MT IDF 

13 12 11 10 

0 0 0 0 

Name 

SBI Parity Error (PE) 

Write Data 
Sequence (WS) 

Unexpected Read 
Data (URD) 

Not used 

Multiple Transmitter 
Fault (MTF) 

25 

0 

09 

0 

24 23 22 21 20 19 18 17 16 

0 PD PU OT 0 0 0 0 0 

08 07 06 05 04 03 02 01 00 

0 0 0 1 0 0 0 0 0 

Function 

Set when an SBI parity error is detected. When 
this bit is set, the fault signal is asserted on the 
SBI for one cycle. Cleared by power-fail or the 
deassertion of fault. 

Set when no write data is received (neither 
tag = write data nor ID = write command ID) 
following a write command. When this bit is 
set the fault cycle is asserted on the SBI for 
one cycle. 

Cleared by power-fail or the deassertion of 
fault. 

Set when read data is received but not 
expected. 

When this bit is set, the fault cycle is asserted 
on the SBI for one cycle. 

Cleared by power-fail or the deassertion of 
fault. 

Always read as 0. 

Set when the ID on the SBI does not agree with 
the ID transmitted by the CPA while it is 
transmitting data on the SI. The negation of 
the fault signal on the SBI clears all the fault 
status bits. 

Cleared by power-fail or the deassertion of 
fault. 
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Bit Name Function 

26 Transmission During Set when SBI fault is detected on the second 
Fault (TDF) cycle after the CPA has transmitted 

information to the SBI 

Cleared by power-fail or the deassertion of 
fault. 

25-24 Not used Always read as 0. 

23 Adapter Power-Down (PD) Set when the CPA detects the assertion of 
ACLO. When this bit is set, it causes an 
interrupt to the CPU if IE (MBACR bit 2) is set. 

Cleared when the controller power goes up or 
by the assertions of INIT in MBACR. DCLO, 
UNJAM, or by writing a 1 into this bit. 

22 Adapter Power-Up (PU) Set when the controller receives the 
deassertion of ACLO. When this bit is set, it 
also sets IE and interrupts the CPU. 

Cleared when the controller power goes down 
or by the assertions of INIT in MBACR. DCW, \., / 

UNJAM, or by writing a 1 into this bit. 

21 Over Temperature (OT) Always read as 0. 

20-08 Not used Always read as 0. 

07-00 Adapter Code Each adapter on the SBI is assigned a separate 
code. The CPA adapter code is always 
00100000. 
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Controller Register (MBACR) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
0 0 0 0 0 0 0 0 0 0 0 0 MM IE ABORT INIT 

Bit Name Function 

31 - 04 Not used Always read as 0. 

03 Maintenance Mode (MM) Set by writing a 1 into this bit. Setting this bit 

02 

01 

00 

Interrupt Enable (IE) 

Abort Data Transfer 
(ABORT) 

Initialization (INIT) 

puts the CPA in the maintenance mode, which 
lets the programmer execute special diagnostic 
functions (See MBADR). 

Cleared by INIT, DCLO, SBI DEAD. or by 
writing a 0 into this bit. 

Set by writing a 1 into this bit or by a power-up. 
Allows the CPA to interrupt the CPU when 
certain conditions occur. 

Cleared by INIT, UNIJAM. DC LO, SBI DEAD, 
or by writing a 0 into this bit. 

Set by writing a 1 into this bit. Setting this bit 
starts the data transfer abort sequences to stop 
sending commands and addresses. and stop 
the byte counter. It also sets DTA in MBASR 
and interrupts the CPU if IE (bit 2) is set. 

Cleared by INIT, DC LO or SBI DEAD, or by 
writing a 0 into this bit. 

This bit is always read as 0. Writing a I into 
this bit will: 

1. Clear status bits in MBACSR 
2. Clear MBACR. MBASA, and MBABCR 
3. Clear control bits of MBADR 

4. Cancel all pending commands 
except read data pending. 

5. Abort data transfer. 
6. Cause a PGM reset interrupt to 

the controller's MPU. 
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Status Register (MBASR) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DTB NRC CRD 0 0 0 0 0 0 0 0 0 PGE NED 0 ATIN 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 DTC OTA DLT WCU WCL MXF EXC DPE MPE IVM ECF RDS ISf RDT 

Bit 

31 

30 

Name 

Data Transfer Busy 
(OTB) 

No-Response 
Confirmation (NRC) 

29 Corrected Read 
Data (CRD) 

28 - 20 Not used 

19 Program Error (PGE) 

G-6 

Function 

Set when a data transfer command is received. 
Read only. 

Cleared when a data transfer is terminated 
normally or aborted. 

This bit is set when the CPA receives a 
no-response confirmation for the read 
command or the write data command sent to 
the SBI. Setting this bit causes a retry of the 
command. 

Cleared by INIT or by writing a 1 into it. 

Set when TAG of read data received from 
memory is CRC. 

Clear by INIT or by writing a 1 into it. 

Always read as 0. 

Set when one or more of the following 
conditions exists: 

1. The program tries to initiate a 
data transfer when the 
controller is already doing one. 

2. The program tries to load MAP, 
VAR. or byte counter while the 
controller is performing a data 
transfer operation. 

3. The program tries to set 
maintenance mode during a 
data transfer operation. 

When this bit is set, it causes an interrupt to 
the CPU if IE (MBACR bit 2) is set. 

Cleared by INIT or by writing a 1 into it. 
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Bit Name Function 

18 Nonexistent Drive (NED) Set when a nonexistent drive is addressed. 

17 

16 

Not used 

Attention (ATTN) 

15- 14 Not used 

13 

12 

10 

09 

Data Transfer 
Complete (DTC) 

Data Transfer 
Aborted (DTA) 

Write Check Upper Error 
(WCU) 

Write Check Lower Error 
(WCL) 

When this bit is set. it causes an interrupt to 
the CPU if IE is set. 

Cleared by INIT or by writing a 1 into it. 

Always read as 0. 

Asserted when any drive attention bit is 
asserted. The assertion of this bit causes an 
interrupt to the CPU if IE is set. 

Cleared by removing attention conditions on all 
drives. See ATA in RMDS. 

Always read as 0. 

Set when a data transfer is completed normally 
or aborted. When this bit is set, it causes an 
interrupt to the CPU if IE is set. 

Cleared by INIT, by receipt of a valid data 
transfer command, or by writing a 1 into it. 

Set when the data transfer aborts. When this 
bit is set. it causes an interrupt to the CPU if IE 
is set. 

Cleared by INIT. by receipt of a valid data 
transfer command. or by writing a 1 into it. 

Set when a compare error is detected while the 
controller is performing a write check 
operation. When this bit is set. the data 
transfer aborts. 

Cleared by INIT, by receipt of a valid data 
transfer command. or by writing a 1 into it. 

Set when a compare error is detected while the 
controller is performing a write check 
operation. When this bit is set, the data 
transfer aborts. 

Cleared by INIT. by receipt of a valid data 
transfer command. or by writing a 1 into it. 
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Bit Name Function 

08 Missed Transfer Error Set if the controller fails to detect an end of 
(MXF) header, or sector, or the data buffer fails to 

empty during a data transfer. With this bit set, 
it causes an interrupt to the CPU if IE is set. 

Cleared by INIT, by receipt of a valid data 
transfer command, or by writing a 1 into it. 

07 Exception (EXC) Set when the drive ERR bit (RMDS bit 14) is set. 
When this bit is set, the data transfer aborts. 

Cleared by INIT, by receipt of a valid data 
transfer command, or by writing a 1 into it. 

06 Data Parity Error (DPE) Set when a controller buffer parity error is 
detected. With this bit set, the data transfer 
aborts. 

Cleared by INIT, by receipt of a valid data 
transfer command, or by writing a 1 into it. 

05 Page Frame Map Set when a parity error is detected on the data //,.. 

" Parity Error (MPE) read from the map during a data transfer. 
\.,.-\._ _, ) 

When this bit is set, the data transfer aborts. 

Cleared by INIT, by receipt of a valid data 
transfer command, or by writing a 1 into it. 

03 Error Confirmation Set when the CPA receives error confirmation 
(ECF) for a read or write command. When this bit is 

set, the data transfer aborts. 

Cleared by INIT. by receipt of a valid data 
transfer command, or by writing a 1 into it. 

02 Read Data Substitute Set when the TAG of the read data received 
(RDS) from memory is read data substitute. When 

this bit is set. the data transfer aborts. 

Cleared by INIT, by receipt of a valid data 
transfer command, or by writing a 1 into it. 
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Bit 

01 

00 

Name 

Interface Sequence 
Time-out (IST) 

Read Data 
Time-out (RDT) 

RM REGISTER SETS 

Function 

Set when an interface sequence time-out 
occurs. An interface sequence time-out is 
defined as the beginning time from arbitration 
for the SBI until: 

1. ACK is received for a command 
address transfer that specifies 
read or 

2. ACK is received for a 
command/ address transfer 
that specifies write data, or 

3. ERR confirmation is received 
for any command/ address 
transfer. 

The maximum time-out is 102.4 microseconds. 
When this bit is set. the data transfer aborts. 

Cleared by INIT, by receipt of a valid data 
transfer command, or by writing a 1 into it. 

Set when a read data time-out occurs. A 
read data time-out is defined as the time from 
a completion of an interface sequence that 
specifies a read command to the time that the 
specified read data is returned to the 
commander. 
The maximum time-out is 102.4 microseconds. 
When this bit is set, the data transfer aborts. 

Cleared by INIT, by receipt of a valid data 
transfer command, or by writing a 1 into it. 
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Virtual Address Register (MBAV AR) 
Before a data transfer is initiated, the program must load and initial virtual address 
(pointing to the first byte to be transferred) into this register. Bits 16- 09 select one 
of the 256 MAP registers. The contents of the selected MAP register and the value of 
bits 08 - 00 are used to assemble a physical SBI address to be sent to memory. 

Bits 08 - 00 indicate the byte offset into the page of the current data byte. The virtual 
address register must not be written to during a data transfer. 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MAP 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

POINfER (16 - 09) BITE ADDRESS IN PAGE (08 - 00) 

Byte Count Register (MBABCR) 
The program loads the two's complement of the number of bytes for the data transfer 
to bits 15 - 00 of this register. The controller hardware will load these 16 bits into bits 
31 - 16 and bits 15 - 00 of the byte count register. Bits 31 - 16 seive as the counter 
for the number of bytes transferred to or from the drive and bits 15 - 00 seive as the 
byte count for the number of bytes transferred through the SBI interface. 

A starting byte count of 16 bits of zeros is the maximum number of bytes of a data 
transfer (65,536 bytes). The byte count register must not be modified during a data 
transfer. 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DISK BITE COUNIER (READ ONLY) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

SBI BITE COUNTER (READ /WRITE) 

G-10 



0 

0 

CLUSTOR USER GUIDE RM REGISTER SETS 

Diagnostic Register (MBADR) 
The Maintenance Mode (MM) bit (MBACR bit 03) must be set to write to the diagnostic 
register. If the CPA is not in maintenance mode when an attempt to write to MBADR 
is made, the attempt is ignored. 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

RW SLF IMP BSC IDR IDO RW SAT TOB RW RW 0 OS DV AI DUF 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
MPD7 MPD6 MPD5 MPD4 MPD3 MPD2 MPDI MPDO RCVR7 RCVR6 RCVR5 RCVR4 RCVR3 RCVR2 RCVRl RCVRO 

Bit Name Function 

31 Read/Write (RW) This bit is read/write with no effect. It is used 
to find out if the bit can be written to. 

Cleared by INIT. 

30 Simulate Loading When Maintenance Mode (MM, MBACR bit 3) is 
FAR (SLF) set, writing a 1 followed by a 0 to this bit will 

simulate loading the file address register on the 
MPU interface board. 

Cleared by INIT. 

29 Invert Map Parity When MM and this bit are set, the map parity 
Checking check bit will be inverted, thus allowing a map 

parity error to be simulated. 

28 Block Sending Command When MM and this bit are set, SBI transfer 
(BSC) requests are blocked. This causes the missed 

transfer bit to be set (MXF,MBASR bit 8). 

Cleared by INIT. 

27 Test Data Request (TDR) When MM is set, writing a I and a 0 to this bit 
will simulate the assertion and deassertlon of 
DATA REQ on the data path board. 

Cleared by INIT. 
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Bit Name Function 

26 Test DOUT (IDO) When MM is set, writing a 1 and a 0 to this bit 
simulates the assertion and deassertion of 
DMA OlITPUf (DOUf) on the data path board. 

Cleared by INIT. 

25 Read/Write (RW) This bit is read/write with no effect. It is used 
to find out if the bit can be written to. 

Cleared by INIT. 

24 Simulate Attention (SAT) When the MM bit is set. writing a 1 and a 0 to 
this bit simulates the assertion and 
deassertion of ATTN. 

Cleared by !NIT. 

23 Test OB Clock (TOB) When the MM bit is set, writing a 1 followed by 
a 0 to this bit simulates the clocking of an 
output buffer on the data path board. 

Cleared by INIT. 
--//-

22-21 Read/Write (RW) These bits are read/write With no effect. They j 
are used to find out if the bits can be written to. 

Cleared by INIT. 

20 Not used Always reads as 0. 

19 Data Strobe (DS) This bit is read-only and reflects the state of the 
data strobe signal on the data path board. 

18 Data Valid (DV) This bit is read-only and reflects the state of the 
data valid signal on the data path board. 

17 Accept Input (AI) This bit is read-only and reflects the state of the 
accept input signal on the data path board. 

16 Dl2 Full (DIF} This bit is read-only and reflects the state of the 
D 12 FULL signal on the data path board. 

15-08 Microprocessor Data Bus These bits are read only and reflect the state of 
(MPD 7-0) the controller MPU data bus as received by the 

MPU interface board. 

07-00 Receiver Bus These bits are read-only and reflect the state of 
(RCVR7-0) the RCVR bus on the data path board. 
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Selected MAP Register (MBASMR) 
This register is read only and has the same format as a MAP register, but it is valid only 
when DT BUSY is set. These are the contents of the MAP register pointed to by 
bits 16 - 09 of the virtual address register. 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

VALID 0 0 0 0 0 0 0 0 0 0 PAGE FRAME NUMBER 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

PAGE FRAME NUMBER (20 - 00) 

Bit Name 

31 Valid 

30- 21 Not used 

20 - 00 Physical Page 
Frame Number 

Function 

When this bit is set to 1, it indicates that this 
map register contains a valid page frame 
number. If a data transfer attempts to use a 
map register with this bit set to 0, IVM (MBASR 
bit 04) is set. 

Always read as 0. 

Contains physical page frame number of the 
map. 

Command Address Register (MBACAR) 

This register is read only and valid only when DTBUSY is set. It contains the value of 
bits 31 - 00 of the SBI during the command/ address part of the CPA's next data 
transfer. 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

COMMAl\v'D (31 - 28) ADDRESS (27 - 00) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

ADDRESS (27 - 00) 
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MAP Registers 
The CPA contains 256 MAP registers, which can only be written to when there is no 
data transfer in progress. A write to a MAP register while a data transfer in progress is 
ignored. causes the setting of PGE, and interrupts the CPU at the end of a data transfer 
if IE is set. Following are the bit assignments of the map registers: 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

VALID BIT ZERO (30- 21) PAGE FRAME NUMBER (20 - 00) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

PAGE FRAME NUMBER (20 - 00) 

Bit Name 

31 Valid 

30-21 Not used 

20 - 00 Physical Page 
Frame Number 
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Function 

When set to 1, it indicates this map register 
contains a valid page frame number. If a data 
transfer attempts to use a map register with 
this bit set to 0, IVM (MBASR bit 4) is set. 

Always read as 0. 

Contains the physical page frame number of 
the map. The first map register has an offset 
address of 800 (HEX) from the CPA base 
address. 
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UNIBUS and Qbus CPA Registers; SBI External (Drive) Registers 
(RM03/RM05) 

NOTE 

A register bit followed by an asterisk indicates that is 
function(s) differs from DEC's definition. 

Registers are referred to by their name, UNIBUS primary address, and SBI offset for 
disk 0. They are summarized at the end of this appendiX. 

Control and Status 1 Register (RMCSl) (776700) (offset 400) 
RMCS 1 can be read or written by program control and is used to store the current disk 
command function code (Table G-4) and operational status of the controller. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

SC TRE MCPE 0 DVA PSEL Al7 Al6 RDY IE F4 F3 F2 Fl FO GO 

Bit Name Function 

15 Special Condition (SC) Set when TRE or any drive's ATA bit is set. Not 
used on SBI, always read as 0. 

Cleared by clearing the TRE or ATA conditions. 

14 Transfer Error (TRE) Set when one or more of RMCS2 bits 15 - 08 
(DLT,WCE,UPE,NED,NEM,PGE,MXF,MDPE) 
are set or a drive error occurs during a data 
transfer. Not used on SBI, always read as 0. 

Cleared by UNIBUS INIT, controller clear, by 
loading a data transfer command with GO set, 
or by writing a 1 to this bit which causes an 
error clear. 

13* MASSBUS Control Bus Set to 0 by the controller. Not used on SBI. 
Parity Error (MCPE) 

12 Not used Set to 0 by the controller. 

11* Drive Available (DVA) Always read as 1. 

10* Port Select (PSEL) Set to 0 by the controller. Not used on SBI. 
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Bit Name Function 

09-08 Al 7 -Al6 UNIBUS Upper extension bits of the RMBA register. 
Address Extension Bits Not used on SBI. 

Cleared by UNIBUS INIT, controller clear, or by 
writing zeros in these bit positions. 

07 Ready (ROY) Normally ROY = 1. During data transfers, 
ROY= 0. When a data transfer command code 
(51- 73 octal) is written into RMCSl, ROY is 
reset. At the termination of the data transfer, 
ROY is set. Not used on SBI. 

06 Interrupt Enable (IE) IE is a control bit that can be set only under 
program control and which enables an 
interrupt to occur when the folloWing 
conditions are satisfied: 

1. At the end of a data transfer if 
IE is set when ROY is asserted. 

2. If SC, IE, and ROY are all 
asserted. ( 

/ ,,, 

3. If the program writes ls into IE 
and ROY at the same time. 

Cleared by UNIBUS INIT, controller clear or 
automatically cleared when an interrupt is 
recognized by the CPU. When a 0 is written 
into IE by the program, any pending interrupts 
are cancelled. Not used on SBI. 

05-00 F4 - FO and GO Bit F4 - FO and the GO bit (00) are function 
(command) code control bits. See Table G-4. 
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Table G-4. Function Code Control Bits 

F4 F3 F2 Fl FO GO* HEX OCTAL FUNCTION 

0 0 0 0 0 1 01 01 No Operation 
0 0 0 1 0 1 05 05 Seek 
0 0 0 1 1 1 07 07 Recalibrate 
0 0 1 0 0 1 09 11 Drive Clear 
0 0 1 0 1 1 OB 13 Release 
0 0 1 1 0 1 OD 15 Offset 
0 0 1 1 1 1 OF 17 Return to 

Centerline 
0 1 0 0 0 1 11 21 Read-in-present 
0 1 0 0 1 1 13 23 Pack 

Acknowledge 
0 1 0 1 0 1 15 25 System Reserve 

(Extended Mode 
Only)t 

0 1 0 1 1 1 17 27 System Release 
(Extended Mode 
Only)t 

0 1 1 0 0 1 19 31 Search 
1 0 1 0 0 1 29 51 Write Check 

Data 
1 0 1 0 1 1 2B 53 Write Check 

Header and Data 
1 0 1 1 0 1 2D 55 dMode Change 

(Extended Mode 
Only)t 

1 1 0 0 0 1 31 61 Write Data 
1 1 0 0 1 1 33 63 Write Header 

and Data 
1 1 1 0 0 1 39 71 Read Data 
1 1 1 0 1 1 3B 73 Read Header and 

Data 
1 1 1 1 0 1 3D 75 Maintenance 

Function 
(Extended Mode 
Only)t 

• The GO bit (RMCS l, bit O) must be set to cause the controller to respond to a 
command. The controller resets GO after command. 

t SI Function 
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Word Count Register (RMWC) 776702 
The program loads RMWC with the two's complement of the number of words to be 
transferred. A maximum of 65,535 words can be transferred at one time. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

WC WC WC WC WC WC WC WC WC WC WC WC WC WC WC WC 

Bit Name 

15 - 00 Word Count (WC) 

Function 

The program sets this register to specify the 
number of words to be transferred (two's 
complement form). The controller updates this 
register after completion of each DMA transfer. 
Not used on SBI. 

Cleared by writing zeros into it. 

UNIBUS Address Register (RMBA) 776704 
RMBA addresses the memory location in which a transfer is to take place. This register 
forms the lower 16 bits of the address that combine with bits 09 and 08 of the control /~ ,,, 
register RMCSl to create the 18-bit memory address or bits 05 - 00 of RMBAE to 1,, ,/ 

create the 22-bit memory address (Qbus CPA only). 

The program loads the register with the staring memory address. Mer each OMA 
transfer, the register increments by 2. IfBAI (bus address increment inhibit). bit 03 of 
RMCS2. is set. incrementing RMBA is inhibited and all transfers take place to or from 
the staring memory address. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

BA BA BA BA BA BABA BA BA BA BA BA BA BABA 0 

Bit Name 

15 - 01 UNIBUS Address (BA) 

00 Not used 
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Function 

Loaded by the program to specify the memory 
address of a transfer. RMBA increments by 
2 after each transfer of a word to or from 
memoiy. Not used on SBI. 

Cleared by UNIBUS !NIT or controller clear. 

Always read as 0. Not used on SBI. 
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Desired Sector/Track Address Register (RMDA) 776706 (offset 414) 
RMDA addresses the sector and track on the disk to or from which a transfer is desired. 
The RMDA register is associated with the drive whose unit number appears in 
bits 02 - 00 of the status register RMCS2 for UNIBUS and Qbus operations. 

Before a transfer on the UNIBUS and Qbus CPA. the RMDA register is loaded by the 
program with the address of the first block to be transferred. At the end of a transfer 
RMDA contains the address of the block following the last block of the transfer. RMDA 
contains a 6-bit sector address field providing for 64 sectors per track. It also contains 
a 6-bit track address field providing for up to 64 data tracks per cylinder. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 TA32 TA16 TAB TA4 TA2 TAI 0 0 SA32 SA16 SAS SA4 SA2 SAl 

Bit Name 

15-14 Not used 

13-08 Track Address (TA) 

07-06 Not used 

05-00 Sector Address (SA) 

Function 

Set to 0 by the controller. 

The program sets these bits to specify the track 
on which a transfer is to start. Updated by the 
controller at the end of the transfer. 

Clear by UNIBUS !NIT 

Set to 0 by the controller. 

The program sets these bits to specify the 
sector on which a transfer ts to start. Updated 
by the controller at the end of the transfer. 

Cleared by UNIBUS INIT. 
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Control/Status Register 2 (RMCS2) 776710 
RMCS2 indicates the status of the controller and contains the drive unit number. The 
unit number specified in bits 02 - 00 of this register indicates which of the possible 
eight logical drives is selected. Not used on SBI. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

DLT WCE UPE NED NEM PGE MXF MOPE OR IR CLR PAT BAI U2 Ul UO 

Bit 

15* 

14 

13 

12 
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Name 

Data Late (DLT) 

Write Check Error 
(WCE) 

UNIBUS Parity Error 
(UPE) 

Nonexistent Drive 
(NED) 

Function 

Set to 0 by the controller. 

Set when the controller is performing a 
write-check operation and a word on the disk 
does not match the corresponding word in 
memory. WCE sets TRE. If a mismatch is 
detected during a write-check command 
execution, the transfer terminates and the 
WCE bit is set. 

The memory address displayed in RMBA (and 
extension) is the address of the word following 
the one that did not match, if BAI is not set. 
The mismatched data word from the disk is 
displayed in the data buffer (RMDB). 

Cleared by UNIBUS !NIT, controller clear. error 
clear, or loading a data transfer command with 
the GO bit set. 

Set if UNIBUS parity lines indicate an error 
while the controller is performing a data 
transfer command. UPE sets TRE. The RMBA 
contains the address plus two of the memoxy 
location with the parity error. 

Cleared by UNIBUS INIT, controll('!r clear. error 
clear, or by loading a data transfer command 
With the GO bit set. 

Set when the program attempts a command on 
a drive that does not exist, or is powered-down. 
NED sets TRE. 

Cleared by UNIBUS INIT, controller clear, error 
clear. or loading a data transfer command with 
the GO bit set. 
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C',, 
Bit Name Function 

11 Nonexistent Memory Set when the controller is performing a DMA 
(NEM) transfer and the memory address specified in 

RMBA is nonexistent, i.e., does not respond to 
MSYN within 10 microseconds. NEM sets TRE. 
The RMBA register contains the address plus 
two of the memory location causing the error. 

Cleared by UNIBUS INIT, controller clear, error 
clear, or loading a data transfer command with 
the GO bit set. 

10 Program Error (PGE) Set when the program attempts to initiate a 
data transfer operation while the controller is 
currently performing one. PGE sets TRE. 

Cleared by UNIBUS !NIT, controller clear, or 
error clear. 

09* Missed Transfer (MXF) Set if the controller fails to detect an end of 
header, end of sector, or the data buffer fails to 

0 
empty during a data transfer. MXF sets TRE. 

Cleared by UNIBUS INIT, controller clear, error 
clear, or loading a data transfer command with 
the GO bit set. 

08 MASSBUS Data Bus Set to 0 by the controller. 
Parity Error (MDPE) 

07 Output Ready (OR) Set by the controller to indicate a word is in 
RMDB. 

06* Input Ready (IR) Set to 1 by the controller. 

05 Controller Clear (CLR) When a 1 is written into CLR bit, the controller 
and all dlives are initialized. Always read as 0. 

04* Parity Test (PAT) PAT bit has no effect on controller operation. 

Cleared by UNIBUS INIT or controller clear. 
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Bit Name 

03 UNIBUS Address (BAI) 

02 - 00 Unit select (U2 - UO) 

CLUSTOR USER GUIDE 

Function 

When BAI is set, the controller will not 
increment the RMBA register during a data 
transfer. BAI bit cannot be modified while the 
controller is doing a data transfer (RDY 
negated). If set during a data transfer, all data 
words are read from or written into the same 
memory location. 

Cleared by UNIBUS INIT or controller clear. 

U2 - UO bits are written by the program to 
select a drive. The program can change these 
bits during data transfer operations, without 
interfering with the transfer. 

Cleared by UNIBUS INIT, or controller clear. 

Drive Status Register (RMDS) 776612 (SBI offset 404) 
RMDS contains status indicators for the selected drive. The status indicators displayed 
are those of the drive that is specified by the unit select bits (02 - 00) of the RMCS2 
register for the UNIBUS/Qbus CPA 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

ATA ERR PIP MOL WRL I..ST PGM DPR DRY VV 0 0 0 0 0 OM 

Bit 

15 
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Name 

Attention Active (ATA) 

Function 

An attention condition from a drive sets the 
ATA bit and the corresponding summary bit in 
RMAS. 

ATA is cleared by UNIBUS INIT, drive clear, 
controller clear, loading a command With the 
GO bit set, or, if no error conditions exist, 
writing a 1 in the RMAS register bit 
corresponding to the drive unit number. An 
attention condition is caused by: 

1. Any error in the error register if: 
a. GO bits set at completion of 

command. 
b. Go bits reset at occurrence 

of error. 
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Bit Name Function 

2. At the completion of seek. 
search, recalibrate, offset, or 
return to centerline. 

3. MOL changes state. 

14 Error (ERR) Set when one or more of the error bits in the 
error registers (RMERl or RMER2) for a 
selected drive is set. 

Cleared by UNIBUS INIT, controller clear, drtve 
clear. or by writing zeros into the error 
registers. 

13* Positioning In Progress Always read as 0. 
(PIP) 

12 Medium On-Line (MOL) Set for the drive upon the successful 
completion of the start-up cycle. This bit is 
asserted when the unit ready line from the 
drive is asserted indicating that the drive is up 

0 
to speed, the heads are positioned over the 
recording tracks. and no fault condition exists 
within the drive. 

Cleared when the drive is spun-down or 
switched off. 

11 Write Lock (WLRL) Set when the write protected line from the drtve 
is asserted (as enabled by a switch located on 
the drive). indicating that the drive will not 
accept wrtte commands. A wrtte command 
issued on a write-locked drive causes the 
wrtte-lock error (WLE, bit 11 of RMERl) to be 
set. 

10 Last Sector Transferred Set when last addressable sector on the disk 
CLSn pack has been read or written. 

09• Programmable (PGM) Always read as 0. 

os• Drive Present (DPR) Set if the drive is powered-up. 
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Bit 

07 

06 

Name 

Drive Ready (DRY) 

Volume Valid (VV) 

05-01 Not used 

00 Offset Mode (OM) 
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Function 

Set at the completion of evecy command, data 
handling or mechanical motion. If this bit is 
reset, the program must not issue another 
command to this drive. When set, this bit 
indicates the readiness of the drive to accept a 
new command. DRY is the complement of the 
GO bit except when the drive is nonexistent. 
Then DRY is reset. 

Cleared at the initiation of a command. 

Set by the pack acknowledge or read-in preset 
command. When reset, VV bit indicates the 
drive has been spun down and then up, and 
that a disk pack may have been changed (RMD 
only). 

Cleared whenever the drive spins up, i.e., when 
MOL becomes asserted, or when the CPU 
powers-up. 

Always read as 0. 

Set when offset command is issued to the drive. 
When set, and a read command is received, the 
offset is performed prior to the execution of the 
read. Reset by any of the following actions: 

1. Power-up 
2. Mid-transfer seek 
3. Write data or write header and 

data 
4. Return to centerline 
5. Recalibrate 
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Error Register 1 (RMERl) 776714 (SBI offset 408) 

15 r 14 13 ! 12 11 lo oe os 07 oa o5 04 03 02 01 oo 

DCK UNS OPI t D1E WLE IAE AOE HCRC HCE ECH WCF FER BPE RMR ILR ILF 

Bit Name Function 

15 Data Check (DCK) IfECI (RMOFbit 11) is 0, this bit will be set if a 
correctable ECC error is detected (ECH is also 
set). If ECI is 1 and the ECC error is detected, 
no correction is attempted and this bit is set. 
The ECH bit will not be set. 

Cleared by drive clear, UNIBUS INIT, controller 
clear, or by writing zeros into the register. 

14 Unsafe (UNS) Indicates a drive fault has been detected. If set 
and DVC is not set, an ACLO condition occurs. 
Set when bit 7 (DVC) of RMER2 is set. 

Cleared by drive clear, UNIBUS INIT, controller 
clear, or by writing zeros into this register. 

13* Operation Incomplete Set to 0 by the controller. 
(OPI) 

12 Drive Timing Error Set when more than one sector pulse occurs 
within a sector. 

Cleared by drive clear, UNIBUS INIT, controller 
clear. or by writing zeros into this register. 

11 Write Lock Error (WLE) Set when the operating system attempts to 
issue a write command to a drive which has its 
write-protect switch on (WRL set in RMDS). 

Cleared by UNIBUS INIT, drive clear. controller 
clear. or by writing zeros into the register. 
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Bit Name Function 

10 Invalid Address Error Set when the address in the desired cylinder 
(IAE) register (RMDC) or the disk address register 

(RMDA) is invalid and a seek, search, or data 
transfer operation is initiated. 

Cleared by UNIBUS !NIT, drive clear, controller 
clear, or by writing zeros into the register. 

09 Address Overflow Error Set when the desired cylinder register (RMDC) 
(AOE) overflows during a read or write. 

Cleared by UNIBUS !NIT, drivedear, controller 
clear, or by writing zeros into the register. 

08 Header CRC Error Set by a CRC error in the header if HCI 
(HCRC) {RMOF bit 10) is reset. 

Cleared by UNIBUS INIT, drive clear, controller 
clear, or by writing zeros into the register. 

07 Header Compare Error If the sector counter is equal to the desired 
(HCE) sector field, the header associated with that / 

\ 
sector is compared with the desired header 

\, / words. If the header matches the desired 
cylinder and desired sector /track address, 
the header field is the required one. 

If HCI (RMOF bit 10) is reset and the header 
does not match the desired cylinder and 
sector /track address, the HCE bit is set. 

Cleared by UNIBUS !NIT, drive clear, controller 
clear, or by writing zeros into the register. 

06 ECC Hard Error (ECH) Set by an uncorrectable ECC error. This bit is 
not set if ECI (RMOF bit 11) is set. 

Cleared by UNIBUS !NIT. drive clear, controller 
clear, or by writing zeros into the register. 

05* Write Clock Fail (WCF) Set to 0 by the controller. 
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Bit Name 

04* Format Error (FER) 

RM REGISTER SETS 

Function 

Set when the controller format switch is OFF 
and a write header and data command is 
attempted. 

Cleared by UNIBUS INIT, drive clear. controller 
clear, or by writing zeros into this register. 

03* Buffer Parity Error (BPE) Set when a controller buff er parity error is 

02* 

01 

00 

Register Modification 
Refused (RMR) 

Illegal Register (ILR) 

Illegal Function (ILF) 

detected. 

Cleared by UNIBUS INIT, drive clear. controller 
clear, or by writing zeros into this register. 

Set to 0 by the controller. 

Set to 0 by the controller. 

Set when the GO bit is set and the function 
code in the control register does not correspond 
to a valid command on this drive. 

Cleared by UNIBUS INIT, drive clear, controller 
clear, or by writing zeros into the register. 
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Attention Summary Register (RMAS) 776716 (SBI offset 410) 
RMAS allows the program to examine the attention status of all the drives with only 
one register read operation. It also provides the means for resetting the attention logic 
in a selected group of drives. 

The bit displayed in each of the eight low-order positions of this register is identical to 
the ATA bit displayed in the RMDS register for the corresponding drive. When fewer 
than eight drives are attached to the controller, the bits corresponding to the missing 
drives are always 0. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 0 0 0 ATA ATA ATA ATA ATA ATA ATA ATA 

Bit Name 

15-08 Not used 

07 - 00 Attention Active (ATA) 

Function 

Always read as 0. 

Each ATA bit is set when the corresponding 
drive asserts its ATA bit. All bits are cleared by 
UNIBUS INIT, or controller clear. Individual 
bits are cleared by loading a function code with 
the GO bit set in the corresponding drive or by 
writing a 1 in the ATA bit positions of this 
register. Writing a zero has no effect. 

Each drive's ATA bit is displayed in bit 15 of 
RMDS. Each drive also responds in the bit 
position of RMAS register that corresponds to 
its logical unit number; e.g., drive 02 responds 
in bit position 02 of RMAS register. 

Look-Ahead Register (RMLA) 776720 (SBI offset 41C) 
RMI.A is a communication register between the controller and the CPU. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
QBCPA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bit Name Function 

15 QbusCPA 1 = Qbus, 0 = UNIBUS. Software tool for bus 
identification. 

14-00 Rese1Ved 
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Data Buffer Register (RMDB) 776722 
RMDB provides the bad data-word resulting from a bad data-compare operation. Not 
used in SBI. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

DB DB DB DB DB DB DB DB DB DB DB DB DB DB DB DB 

Bit Name Function 

15 - 00 Data Buffer (DB) Contains the bad data-word. 

Maintenance Register #1 (RMMRl) 776724 (SBI offset 40C) 
RMMRl is not emulated. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bit Name Function 

15 - 00 Not Emulated Set to 0 by the controller. 

Drive Type Register (RMDT) 776726 (SBI offset 418) 
RMDT allows the program to distinguish between different types of drives. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 MOH 0 DRQ 0 0 DT DT DT DT DT DT DT DT DT 

Bit Name 

15-14 Not used 

13 Movtng Head (MOH) 

12 Not used 

11• Drive Request Required 
(DRQ) 

10-09 Not used 

08-00 Drive Type (DT) 

Function 

Set to 0 by the controller. 

Set to 1 by the controller, since the drives are 
moving head devices. 

Set to O by the controller. 

Set to 0 by the controller. 

Set to 0 by the controller. 

These bits contain a code indicating the drive 
type being emulated. This is determined by the 
controller firmware (RMOX) reading the model 
byte switch bank on the DI board (Table G-5). 
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Table G-5. Drive Type Code 

DRIVE TYPE 
RM03 RM05 

24* 27* 

• Octal Notation 

Serial Number Register (RMSN) 776730 (SBI offset 420) 
The RMSN bit definitions have been changed to reflect SI device types. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

x x x xxxxxxxx X X U2 Ul UO 

Bit 

15 

14 

13 

12 

11-07 

06 

05 

04 

03 

02-00 

G-30 

Name 

Emulation 

CLUSTOR 

Drive Cabling 

Bad Block Forwarding 
(BBF) 

Drive Model Bytes 

Dual-Drive 

Mapped/Direct 

Drive Type 

U2-UO 

Function 

1 = RM03. 0 = RM05. 

Set to 1 for 2500 Controller. 

1 =daisy-chain. 0 =radial. 

1 = BBF enabled. 0 = BBF disabled. 

See Table G-6. 

1 = dual drive. 0 = single drive. 

1 = mapped. 0 = direct. 

1 = FMD. 0 = RMD (Fixed/Removable Media). 

Reseived for SI. 

Drive unit numbers. 
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Offset Register (RMOF) 776732 (SBI offset 424) 
RMOF contains the positioner offsetting information supplied to the drive directly by 
the software operating system prior to issuance of the offset command. The drive has 
the ability to offset the positioner approximately 200 microinches from the track 
centerline in either direction. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 FMT ECI HCI 0 0 OFD 0 0 0 0 0 0 0 

Bit Name 

15 - 13 Not used 

12* Format 16 (FMT) 

11 

10 

Error Correction 
Inhibit (ECI) 

Header Compare 
Inhibit (HCI) 

Function 

Set to 0 by the controller. 

The controller sets this bit to 1. A zero bit here 
is useless, since only a 16-bit format is used. 

Set when the software inhibits error correction. 
If an ECC error is detected and this bit is reset, 
the controller performs the ECC correction 
process at the end of the sector, provided the 
W7 jumper on the controller is set for internal 
ECC correction. 

If the error is correctable, it is corrected in the 
controller's buffer and the transfer proceeds 
(software transparent- no error indication). 

If the error is uncorrectable, the controller sets 
the ECH and DCK bits in RMERl. If the ECI bit 
is set, however, the error correction process is 
inhibited, and the DCK bit in RMERl is set 
(ECH bit is not set). 

Cleared by UNIBUS INIT, drive clear, controller 
clear. or by writing zeros into this bit. 

Set when the software inhibits the reporting of 
header compare errors HCE and HCRC. When 
the controller detects this bit asserted, it 
ignores the header compare logic and CRC 
check. 

With HCI set. the controller depends only on 
the hardware sector counter comparison for 
identification. If the sector counter is out of 
sequence, the wrong sector might be affected 
by the data transfer. 
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Bit Name 

09 - 08 Not used 

CLUSTOR USER GUIDE 

Cleared by UNIBUS !NIT, drive clear, controller 
clear. or by writing a zero into this bit. 

Function 

Set to 0 by the controller. 

07 Offset Direction (OFD) Set when the offset direction is toward the 
spindle. When reset, the offset direction is 
away from the spindle. The offset direction bit 
is valid if the following conditions are met: 

06-00 -

1. Read command is loaded into 
bits 0 - 5 of control register 
(RMCSl). 

2. RMCSl GO bit is set. 
3. The offset mode bit (RMDS bit 00) 

is set. 

Reserved 

Desired Cylinder Register (RMDC) 776734 (SBI offset 428) 
RMDC contains the address of the cylinder to which the drive positioner moves the 
heads for a seek. search, or data handling command. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 DC DC DC DC DC DC DC DC DC DC DC DC DC 

Bit Name Function 

15 - 13 Not used Set to 0 by the controller. 

12 - 00 Desired Cylinder (DC) Set by the program to specify the required 
cylinder address. The IAE bit in RMERl is set 
if, when asserting the GO bit for data transfer. 
seek or search command. RMDC contains an 
address larger than the maximum cylinder 
address on the drive. 
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Holding Register (RMHR) 776736 (SBI offset 42C) 
RMHR is not emulated and is to 0 by the controller. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bit Name Function 

15 - 00 Not Emulated Set to 0 by the controller. 

Maintenance Register #2 (RMMR.2) 776740 (SBI offset 430) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bit Name Function 

15-00 Not Emulated Set to 0 by the controller. 

Error Register #2 (RMER2) 776742 (SBI offset 434) 
RMER2 contains detailed error status information and is primarily used for monitoring 
the electromechanical performance of the drive rather than the interface. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

BSE SKI OPE IVC LSC LBC 0 0 OVC 0 0 0 OPE 0 0 0 

Bit 

15 

14 

Name 

Bad Sector Error (BSE) 

Seek Incomplete (SKI) 

Function 

Set when the controller detects a 0 in bit 14 or 
15 of the first header word and the HCI bit in 
RMOF is zero. 

Cleared by UNIBUS INIT, drive clear, controller 
clear, or by writing zeros into this register. 

Set when a seek operation fails to complete 
within 500 ms from a seek initiation. 

Cleared by UNIBUS INIT, controller clear, or by 
writing zeros into this register. 

G-33 



RM REGISTER SETS 

Bit 

13* 

12 

11• 

10* 

09-08 

07 

06-04 

03* 

02-00 

Name 

Drive Plug Error (DPE) 

Invalid Command (IVC) 

Loss of System Clock 
(LSC) 

Loss of Bit Clock (LBC) 

Not used 

Device Check (DVC) 

Not used 

Data Parity Error 
(DPE) or Massbus Data 
Parity Error (MDPE) 

Not used 

CLUSTOR USER GUIDE 

Function 

Set to 0 by the controller. 

Set when either VV or MOL (RMDS bits 6 
and 12) are reset and any command other than 
read-in preset, pack acknowledge, drive clear 
or NO-OP is received. 

Cleared by UNIBUS INIT, drive clear, controller 
clear, or by writing zeros into this register. 

Set to 0 by the controller. 

Set to 0 by the controller. 

Set to 0 by the controller. 

Set when drive fault line is asserted. Also sets 
UNS (bit 14 of RMERl). 

Set to 0 by the controller. 

Set to 0 by the controller. 

Set to 0 by the controller. 

ECC Position Register (RMECl) 776744 (SBI offset 438) 
RMEC 1 (Read Only} 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 

Bit Name 

15 - 13 Not used 

12 - 00 Burst Location 
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BURST LOCATION (12- 00) 

Function 

Set to 0 by the controller. 

These bits specify the location in the record of 
the firSt bit of the error burst in the error 
pattern register. 



c 

0 

0 

CLUSTOR USER GUIDE RM REGISTER SETS 

ECC Pattern Register (RMEC2) 776746 (SBI offset 43C) 
RMEC2 (Read Only) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 

Bit Name 

15- 11 Not used 

10 - 00 Error Burst 

ERROR BURST (I 0 - 00) 

Function 

Set to 0 by the controller. 

These bits are the 11-bit error correction burst 
that the software uses to correct bad data in 
the record. The ECC position register specifies 
the staring bit position. 

Bus Address Extension Register (RMBAE) 776750 

NOTE 

This register pertains to Qbus CPA only. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 0 0 0 0 0 A21 A20 Al9 Al8 Al 7 Al6 

Bit Name Function 

15-06 Not used Set to 0 by the controller. 

05 - 00 Address Extension Bits These are the upper extension bits of the RMBA 
register. Bits 01 and 00 are echoed in bits 09 
and 08 in RMCSl. 
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Byte Count Register (MBABCR) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DISK BYIE COUNTER (READ ONLY) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

SBI BYIE COUNTER (READ /WRITE) 

Diagnostic Register (MBADR) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

RW SLF IMP BSC IDR TDO RW SAT 108 RW RW 0 DS DV AI DUF 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
MPD7 MPD6 MPD5 MPD4 MPD3 MPD2 MPDl MPDO RCVR7 RCVR6 RCVR5 RCVR4 RCVR3 RCVR2 RCVRl RCVRO 

Selected MAP Register (MBASMR) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

VALID 0 0 0 0 0 0 0 0 0 0 PAGE FRAME NUMBER 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

PAGE FRAME NUMBER (20 - 00) 

Command Address Register (MBACAR) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

COMMAND (31 - 28) ADDRESS (27 - 00) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

ADDRESS (27 - 00) 
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MAP Registers 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

VALID BIT ZERO (30- 21) PAGE FRAME NUMBER (20 - 00) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

PAGE FRAME NUMBER (20 - 00) 

Control/Status 1 Register (RMCSl) (776700) (offset 400) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

SC TRE MCPE 0 DVA PSEL Al7 Al6 RDY IE F4 F3 F2 Fl FO GO 

Word Count Register (RMWC) 776702 (not used on SBI) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

WC WC WC WC WC WC WC WC WC WC WC WC WC WC WC WC 

UNIBUS Address Register (RMBA) 776704 (not used on SBI) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

BA BA BA BA BA BABA BA BA BA BA BA BA BABA 0 

Desired Sector/Track Address Register (RMDA) 776706 (offset 414) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 TA32 TA16 TAB TA4 TA2 TAI 0 0 SA32 SA16 SAS SA4 SA2 SAl 

Control/Status Register 2 (RMCS2) 776710 (not used on SBI) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

DLT WCE UPE NED NEM PGE MXF MDPE OR IR CLR PAT BAI U2 Ul uo 
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Drive Status Register (RMDS) 776612 (SBI offset 404) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

ATA ERR PIP MOL WRL I.ST PGM DPR DRY VV 0 0 0 0 0 OM 

Error Register 1 (RMERl) 776714 (SBI offset 408) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

DCK UNS OPI DTE WLE IAE AOE HCRC HCE ECH WCF FER BPE RMR ILR ILF 

Attention Summary Register (RMAS) 776716 (SBI offset 410) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 0 0 0 ATA ATA ATA ATA ATA ATA ATA ATA 

Look-Ahead Register (RMLA) 776720 (SBI offset 41C) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 1/0* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• 1 = Qbus, 0 = UNIBUS. 

Data Buffer Register (RMDB) 776722 (not used on SBI) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

DB DB DB DB DB DB DB DB DB DB DB DB DB DB DB DB 

Maintenance Register #1 (RMMR.l) 776724 (SBI offset 40C) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Drive Type Register (RMDT) 776726 (SBI offset 418) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 MOH 0 DRQ 0 0 DT OT DT DT OT OT DT OT OT 
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0 
Serial Number Register (RMSN) 776730 (SBI offset 420) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

x x x x x x x x x x x x x U2 Ul uo 

Offset Register (RMOF) 776732 (SBI offset 424) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 FMT ECI HCI 0 0 OFD 0 0 0 0 0 0 0 

Desired Cylinder Register (RMDC) 776734 (SBI offset 428) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 DC DC DC DC DC DC DC DC DC DC DC DC DC 

Holding Register (RMHR) 776736 (SBI offset 42C) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
/ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
/ 

Maintenance Register #2 (RMMR.2) 776740 (SBI offset 430) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Error Register #2 (RMER2) 776742 (SBI offset 434) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

BSE SKI OPE IVC LSC LBC 0 0 OVC 0 0 0 OPE 0 0 0 

ECC Position Register (RMECI) 776744 (SBI offset 438) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 BURST WCATION (12 - 00) 
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ECC Pattern Register (RMEC2) 776746 (SBI offset 43C) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 ERROR BURST (10 - 00) 

Bus Address Extension Register (RMBAE) 776750 (not used on SBI) 

NOTE 

This register pertains to Qbus CPA only. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

0 0 0 0 0 0 0 0 0 0 A21 A20 Al9 Al8 Al7 Al6 

0 
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