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NOTICE

ZETACO, Inc. has prepared this technical manual for use by ZETACO personnel and its
customers to assist in the installation, operation and maintenance of the Model BMX-3AP
Disk Controller. The information contained herein is the property of ZETACO, Inc. and shall
net be reproduced in whole nor in part without prior written approval of ZETACO, Inc.

ZETACO, Inc. makes every effort to produce quality products and documentation, however,
the reader must be cautioned that changes may be made to the product not reflected in
the supplied documentation. If you find errors or omission, please notify ZETACO, Inc. to
remedy the problem. ZETACO, Inc. shall not be responsible for any damages (including
consequential) caused by reliance on this material as presented.

If installation problems arise after you thoroughly review the manual, please contact your

ZETACO Authorized Factory Distributor, your maintenance contractor, or the ZETACO
Customer Support Hotline at 612-890-5138 or 1-800-537-5292.

Copyright 1991. All rights reserved.
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IMPORTANT NOTICE

Differences Between BMX-3AP & BMX-3

The operation and configuration of the BMX-3
and the BMX-3AP are the same: however, there
are significant differences in installation and
testing between the two units that must be
noted:

PADDLEBOARDS

The BMX-3AP paddleboards are installed the
reverse of the BMX-3 paddleboards. The BMX-3AP
'A' paddleboard contains the 60-pin header and
i1s installed on the 'A' backplane of the DG
chassis. The 'B' paddleboard contains the four
26-pin headers and 1is installed on the 'B’
backplane. The correct orientation is clearly
illustrated in the BMX-3AP Technical Manual on
page 2-13, and is also shown on the back side of
this page, for your reference.

Note that BMX-3 paddleboards may not be used
with the BMX-3AP controller; if you're swapping
an installed BMX-3 with a new BMX-3AP, you must
also use the paddleboards that were shipped with
the BMX-3AP.

SELF-TEST

The Self-test function on the BMX-3AP
requires the paddleboards to be installed
correctly in order for the test to pass, whereas
the BMX-3 did not require paddleboards to be
installed for self-test.

Zetaco

. Zetaco, Inc.

11400 Rupp Drive 612-890-5135
Subsidiary of Carlisle Corporation Burnsville, Minnesota 55337 (FAX 612-890-0791) m

4



REVISION HISTORY

1136 9/2/88

P 0 G W > " - EEEEE - T @ e e e

Addition of Appendix F







Technical Manual for the BMX-3AP Disk Conftroller
PREFACE

This manual contains informaticon regarding installation, testing, and
operation of the ZETACO Model BMX-3AP Disk Controller.

The technical contents have been written based on the assumptions that
the reader 1) has a working knowledge of one of the appl icable Data
General mini-computers with associated RDOS, A0S, or AOS/VS operating
system; 2) is femiliar with standard installation, power, grounding, and
peripheral cabling procedures; and 3) has access to technical information
describing the disk drive(s) to be installed with this controller.

The information in this manual is organized into five major sections:

SECTION 1.0 PROCUCT OVERVIEW - Describes the Model BMX-3AP Di sk
Controller features, capabilities, specifications,
power, and interface requirements.

SECTION 2.0 INSTALLATION PROCEDURES - Describes and illustrates the
procedures required to install the BMX-3AP.

SECTION 3.0 TRCUBLE=-SHOOTING - Conteains information useful in
analyzing subsystem problems and how to aet help.

SECTION 4.0 USAGE GUIDEL INES - How various features and
conf igurations are used and how they impact the
perfcrmance of the controller,

SECTION 5.0 PROGRAMMING NOTES - Programming and operation.

APPENDICES
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The ZETACO BMX-3AP Disk Controller provides a full emulation
integration of up to four SMD-interfaced disk drives, with Data
General (DG) Nova, Eclipse, and Eclipse MV Minicomputers, and
RDOS, Ecl ipse RDOS, A0S, MP/AOS, AOS/VS operating systems. |t
is fully compatible with Data General hardware and software.

The BMX-3AP is capable of operating on either the Burst
Mul tiplexor Channel (BMC) or the Data Channel (DCH) and meets
FCC hardened chassis requirements.

The BMX-3AP provides fcr future expansion with the capability
of supporting data transfer rates up to 2.5 megabytes per
second and EEPROM technology, which allows most features to be
sof tware configurable through a "user friendly" configurator

The BMX-3AP contains a unique feature called Virtual Mapping™
that allows many disk drives, that would not normally map into
the DG emulations, fto fit intfo the 606X, 616X and 6214
emulations through a scheme called Block Address Translation.

ZETACO provides up to a full 2 year warranty on the BMX-3AP
with Customer Support Hotl ine assistance and 48 hour turn

1.0 PRODUCT OVERV IEW
1.1 GENERAL DESCRIPTION
program.
around on board repair.
1.2 FEATURES - ADVANTAGES

¥Emulation of DG 6060,6061,6067,6160,6161,6122 and 6214
disk subsystems

¥Single confroller Is compatible with DG's full range of
BMC equipped computers

¥Simul taneous control of up to four SMD, HSMD and/or ESMD
disk drives.

¥|ncorporates an eleven bit SMD tag bus to accommodate
full capaclty of the larger drives

*Simul taneously supports drives of different capacities,
transfer rates, and media formats

*¥On-board 32 bit error detection and correction of burst
errors up to 11 bits in length



¥*High speed microprocessor design and Ping-Pong buffering
support maximum transfer rates

¥On-board Sel f-test with error reporting and LED display
*User-definable sector interleaving

¥Adjustable DCH/BMC throttle control

*¥Supports overlap seeks

¥O0ffset positioning for data error recovery

¥Automatic data strobe early/late for data error recovery

*Two methods of power fail detection control open cable detect

¥Logging of the number of data corrections that have occurred on
a per unit basis

¥*One second pick/hold delay on power up controls disk drive
power sequencing

*Header address contains CRC for higher reliability

¥*Auto retfry on all header CRC errors

*¥Dual vclume drives supported (two physical volumes)

¥*Supports dual ported drives

¥Disk drive sector setting verification insures proper disk drive

set-up.

SPECIFICATIONS

1.3.1

FUNCT IONAL

Drives per Controller: Up to 4 SMD, HSMD and/or ESMD drives

Recording Format: Zetaco standard media format
Disk Transfer Rate: Up to 2.5 Mbyte/sec. (20 MHz)
Sector Addressing: Contiguous or Interleave, programmable

from 1:1 to 6:1

Sectors per Track: Supports up to 128 physical sectors per
track - 64 sectors per logical unit



Maximum # of Heads: Supports up to 64 heads/di sk

Maximum # of Cylinders: Supports up to 2048 cylinders
through an 11 bit tag bus

Maximum Capacity: The theoretical non-emulation
maximum capacity supported by a single
BMX-3AP is 17 Gigabytes.

Device Code: Switch selectable on Board edge'
(accessible after Installation)

Interrupt Priority Mask Bit: 7 standard - fixed
Bus Load: 1 unit load (any |/0 only slot)
Data Channel Intferface: - 100ma drive at 0.8v

- selectable from 4 to 256, 16
bit words per DCH access

- 1 microsecond break between DCH
throttle requests

- maximum allowable DCH |atency
is 1 second (typical max.for full
performance is 422 microseconds)

Burst Mul tiplexor Channel Interface:

- less than 1 STTL load.

- 300ma drive at 0.7v
supports selectabil ity of any of fthe
8 priority requests.

- selectable burst rates of 4 to 256,
16 bit words/access.

- selectable break between access of
1.4 microsecond to 14 mill iseconds.

- maximum allowable BMC latency is 1
second. (ftypical max for full
performance Is 422 microseconds)

- supports BMC transfer rates up to 2.5
megabytes per second.

Sector Data field: 256 - 16 bit words per sector.

Data Buffering: Two 256 word Ping Pong buffers.
One 256 word verify buffer. One 256
word BMC FIFO buffer.

Memory Address: 21 bits.

Error Correction Polynomial:

Write = X©32 + X©23 + X©®21 + X°®11 + X°®2 + 1
Read - (X®11 + X°®2 + 1)(X®21 + 1)

1-3
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Header CRC Polynomial: X©®16 + X®15 + X°2 + 1

D.G. Subsystems Emulated:
Zebra - 6060 (96 MB)
6061 (190 MB) 6067 (50 MB)

Vulcan - 6122 (277 MB)

Kismet - 6160 (73 MB)
6161 (147 MB) 6214 (602 MB)

Indicator Lights: Red: Self-Test - Indicates disk
controller is executing sel f- test
diagnostics. |If Sel f-test fails, this
LED will blink or remain on.

(Sel f-test normally takes less than 1
second to complete.)

Yellow: Disk Select - When on, This
LED indicates that none of the possible
4 units are selected.

Green: Controller Busy - This LED

indicates the controller Is executing
one of the READ/WRITE commands.

COMPUTER INTERFACE

The BMX-3AP can be configured for either Data Channel operation
or Burst Multiplexor Channel operation and will function in
virtually any Data General mini- computer in an |I/0 only sloft.

CAUTION: THE BMX=3AP MUST BE PLUGGED INTO AN "I /0 ONLY"
SLOT OR DAMAGE WILL RESULT.



TABLE 1.1 "1/0 Only" Slot Selection

MODEL I/0 ONLY SLOTS

Nova 4C (5 slot) 3-5 (DCH only)

Nova 4S/X 12-16 (DCH only)
S/120 12-16 (DCH only)

S/ 140 12-16 (DCH or BMC)

S/ 280 11-20 (DCH or BMC)
MV/ 4000 12-20 (BMC only)
¥MV/6000 2-16 (BMC only)
MV/7800C 13-20

MV/7800U Use original chasslis type.
Mv/8000 29-42, 48-56 (BMC only)
MV8000- 11 9-21 (BMC only)
Mvgooo0C 13-20 (BMC only)
MV10000 13-24, 26-36 (BMC only)
MV15000 6-12 (BMC only)
MvV20000 19-38

¥NOTE: BMX-3AP requires the expansion chassis of the MV/6000.

BMC Bus Cables: A pair of 40 conductor flat ribbon
cables, with a single plug on one end
and multiple plugs (for multiple
controllers), are required for BMC
operation. This cable daisy chalns
from the computer's BMC interface to
the multiple BMC peripheral
controllers. The controller at the end
of the chain must have It's BMC
terminators installed; the others must
have them removed. Reference
Installation Section 2.6.3, see Figure
2.3.

1.3.3 DISK DRIVE INTERFACE

Functional: - Standard SMD interface.

- Supports extended cylinder addressing
on pins 30 and 60 of the "A" cable
(2048 cylinders).

- Supports Remote Pick=-Hold drive
sequencing (pins 29 and 59).

- Requires Index and Sector slgnals in
the "A" cable.

- Supports unit select 0,1,2 and 3.

- Supports Dual Channel as defined by
the CDC SMD specification.



Electrical:

Cabling:

- MC3450/MC3453 Quad | ine drivers and
recelvers.

NON-FCC

"A" Cable:
One 60-Conductor Shielded Round Cable
for the first disk drive (daisy-chain).

"B" Cable:
One 26-Conductor Shielded Round Cable
for the flrst disk drive (radial).

FCC
"A" Cable:

INTERNAL: One 60 conductor flat ribbon
cable with D connector on one end that
mounts In the computer EMI/RF| back-
panel. The other end plugs info the B
paddl eboard. See Figure 2.3.

EXTERNAL: One 60 conductor shielded
round cable for the first disk drive
(daisy=-chain).

"B" Cable:

INTERNAL: One 26 conductor flat ribbon
cable with D connector on one end that
mounts In the computer EMI/RF| back-
panel. The other end plugs Iintfo the A
paddl eboard. See Figure 2.3.

EXTERNAL: One 26 conductor shielded
round cable for the first disk drive
(radial connection).

NOTE: The maximum cumulative length allowable for the "AM
cable is 100 feet, and for the "B" cable is 50 feet, as per
drive manufacturers recommendations.

Multiple Drives:

Up to four drives (dual volume counts
as two) per controller. The "A" cable
daisy chains from drive fto drive, with
the -last drive In the chaln requiring
an "A" cable terminator. The "B" cable
connects radially to each drive (no
terminators required). Reference
Figure 2.4.



1.3.4 ME CHAN | CAL
Dimensions: 15" x 15" x (/2"
Shipping Weight: 10 pounds - includes controller,
paddl eboards, cables (If ordered),
di agnostics and documentation.
Paddl eboards: "A" paddleboard:
Active backplane paddleboard with one
60-pin cable connector. ("A"
backpl ane) ‘
"B" paddl eboard:
Active backplane paddleboard with four
26=-pin cable connectors. ("B"
backpl ane)
1.3.5 POWER REQUIREMENTS
+5 (+ 5%) Volts DC @ 8.5 Amps typical
-5 (+ 5%) Volts DC @ 0.45 Amps typlcal
1.3.6 ENV IRONMENTAL

OPERAT ING ENV IRONMENT:

Temperature: 0 tfo 55 degrees C
Relative Humidil ty: 10$ to 90% (non-condensing)

NON-OPERAT ING ENV IRONMENT:

Temperature: -45 to +115 degrees C
Relative Humidity: 10% to 90% (non-condensing)

Exceeds all Nova/Ecl ipse/MV temperature and humidity
specifications.






2.0 INSTALLAT ION
This section contains the procedures necessary for proper
Installation of the BMX-3AP Disk Controller. Please read
carefully.
Sections 2.1 - 2.8 involve preparation and installation of the
hardware components., Installation personnel should have access
to hardwaere documentation of the computer and disk drive.
Sections 2.9 - 2.11 describe the Programming Considerations.
2.1 UNPACKING AND INSPECT ION

The following Items are shipped with each BMX-3AP DI sk
Controller:

a) Controller (500-446-00)
b) Board Cover

c) Backplane Paddleboards A - 500-447-00
B - 500-448-00

d) Internal FCC Cables (Optional) A - 300-104-0X
B - 300-146-0X

e) External Cables (Optional) FCC A - 300-013-0X
NON=-FCC A - 300-147-0X
FCC B - 300-011-0X

NON-FCC B - 300-145-0X
f) BMC Bus Cables (300-038-00)

g) Software Support Package (9-track mag tape)
(400-446-00)

h) Optional Sector S| ip Package (9-track mag tape)
(400-446-01)

i) Technical Manual (600-446-00)

Upon recelpt of the Model BMX-3AP from the carrier, inspect the
shipping carton Immediately for any evidence of damage or
mishandl ing In transit.

If the shipping carton is water stained or damaged, contact the
carrlier and shipper Immediately, specify the nature and extent
of the damage and request that the carrler's agent be present
when the carton is opened.

ZETACO'S warranty does not cover shipping damage.
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For repair or replacement of any ZETACO product damaged In
shipment, call ZETACO to obtaln return authorization
instructions.

Before installing the BMX-3AP, the disk drive, controller, and
computer chassis must be prepared. First, select an
appropriate "1 /0 ONLY" slot in the computer chassis that will
provide an acceptable interrupt priority. See Table 1.1.

The controller must receive two priority signals from the DG
minicomputer backplane, DCH priority In (Pin A94) and interrupt
priority in (Pin A96). |If there are vacant slots between the
controller and the processor, priority jumper wires must be
installed to obtain priority continuity between controllers.

To jumper across unused slots, connect DCH priority out (Pin
A93) to DCH priority In (Pin A94) and interrupt priority out
(PIn A95) to iInterrupt priority in (Pin A96).

If the BMX-3AP is to be configured at or near highest priority
in an S/140 computer, (Slots 12-16 |/0 Only) Jjumper the
priority first up to the BMX-3AP, then back down to the

addl tional controller boards in Slots 4 and up.

2.2 CHASS IS PREPARATION
2.2.1 PRIORITY SELECTION
2.2.2 POWER FAIL PROTECT ION

The BMX-3AP disk controller contains a double protection power
fail scheme. The DG CPU outputs a signal on pin B21 called
"Power Fall" which gives an early warning of power loss. This
Is used on the BMX-3AP to disable the drives write clrcultfry
through the open cable detect | Ine.

Slots 12-15 in the S/140 do not have power fail, therefore, a
Jumper wire should be installed to enable this feature. Slot
16 has it avallable on B21. Refer to your CPU manufacturer's
manual [f additional information Is needed.

In addition, the BMX-3AP contains its own power fall clrcultry
to further protect drive data integrity In the event the sl|ot
where the board is installed loses power.



Figure 2.1 shows the BMX-3AP board |ayout with the pertinent
configurable |Items called out., Use this figure to locate the
necessary switches and jumpers for the following sections. The
board cover may have to be removed for some of of these

If there Is more than one BMC device daisy-chained on the BMC
bus, then the BMC controller at the end of the bus must have
the bus terminators installed. |If the BMX=3AP is to be
Installed as the |last or only BMC controller, then make sure
the 3 bus terminators are installed at locations A12, B12, and

C12 on the controller board. Reference Figure 2.1.

The BMX-3AP is shipped from the factory with these terminators

The BMX-3AP provides the means to hardware disable any further
alterations to the configuration EEPROM. To write disable the
EEPROM, remove jumper W22-1 located at E5 on the controller
board. Jumper W22-1 is factory Iinstalled. Do not remove this
Jumper before configuration has been completed. Refer to

The BMX-3AP provides a set of Device Code switches on the board
edge that allows the user fto easily change the device code
without having to remove the controller from the computer
chassis. See Figure 2.2. The standard Primary device code is
27 octal and Secondary Is 67 octal, however, any standard DG
device code can be selected. Switches 1 and 2 are not used.
Switches 3 through 8 specify device code. Reference Figures
2.1 and 2.2 for proper switch selection.

2.3 CONTROLL ER PREPARAT ION
configurable items.
2.3.1 BMC BUS TERMINAT ION
NOTE:
Installed unless otherwise specified.
2.3.2 EEPROM WRITE DISABLE
Section 2.11.
2.3.3 DEVICE CODE SELECTION
2.4 DISK DRIVE PREPARAT ION

Refer to the disk drive manufacturer's Installation manual to
unpack, unlock the head assembly, and for general Installation
instructions.



Board Layout.

A

FIGURE 2.1

Device Code Switches

Bus Terminators
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FIGURE 2.2 Device Code Switch

Swjtch Down = Bjnary 1

Switch 3 - Most Significant Bit N

Device Code = 27 Octal is Shown
DEVICE S1 S2 S3 S4 S5 S6 | S7 S8
CODE RESERVED | RESERVED |DSO |DS1 DS2 | DS3 | DS4 | DS5
OX P fup uP
1X up up DOWN
2X upP DOWN | UP
3X upP DOWN | DOWN
4x DOWN JuP upP
5X DOWN |uP DOWN
6X DOWN [DOWN | UP
7X DOWN |DOWN | DOWN
X0 up up up
X1 up up DOWN
X2 upP DOWN |uP
X3 up DOWN [DOWN
X4 DOWN {uP up
X5 DOWN juP DOWN
X6 DOWN |DOWN juP
X7 DOWN |[DOWN |DOWN

©2=5
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2.4.1

SECTORS PER TRACK SELECTION

NOTE :

TABLE 2.1

The number of sectors per track to which each disk drive should

be set Is shown

That will

Iin Table 2.1
be run on the BMX-=3AP.

below.
Adjacent to the model

number of sectors to which the disk should be set.

Find the disk drive model

Is the

If the BMX=-3AP is configured for split sectors for any

disk drive, that particular disk drive will appear to the
system as two disks with half the number of sectors shown
In the maximum sectors column of the table below. The
table shows the maximum number of sectors for each disk
model using at least 576 bytes in each sector of the disk
surface. Problems are inevitable If this number is not
adhered to. Use this number to calculate the number of
sectors a disk drive can have iIf It Is not shown in Table
2.1.

Maximum Sectors Table

MAX|MUM NUMBER OF

DISK DRIVE MODEL SECTORS SUPPORTED

A1-AMPEX 165 35
A2-AMPEX 330 35
A3-AMPEX 980 35
A4-AMPEX 80 35
A5-AMPEX 660 35
A7-AMPEX 932 35
A8-AMPEX 964 35
A9-AMPEX 996 35
AA-APS 4830-202 70
AB-APS 4835-202 70
AC-APS 4830-337 70
AD-APS 4835-337 70
AE-APS 4830-404 70
AF-APS 4835-404 70
AG-APS 4865 ' 70
AL-AMCODYNE 7110 32
AM-AMCODYNE 8160 35
C1-CDC 9730-80 35
C2-CDC 9730-160 35
C3-CDC 9762 35
C4-CDC 9766 35
C5-CDC 9775 35
C6-CDC 9710 (RSD) 35
C7-CDC 9715-160 35



Cc8-CDC
C9-CDC

CA-CDC
CB-CDC
cCc-coC
CD-CDC
CE-CDC
CF-CDC
CG-CDC
CH-CDC
Ci-CDC
CJ-CDC

9715-340
9715-515

LARK 9457
LARK 9455
CMD 9448-32
CMD 9448-64
CMD 9448-96
9410-8
9410-24
9410-32
9410-40
9412

D1-DATA PER.D1600
DA-DISC TECH 3306

E1-CENTURY
E2-CENTURY
E3~CENTURY
E4-CENTURY
E5-CENTURY
E6-CENTURY
E7-CENTURY
E8-CENTURY
E9-CENTURY

EA-CENTURY

F1-FUJITSU
F2-FUJITSU
F3-FUJITSU
F4-FUJITSU
F5-FUJITSU
F6-FUJITSU
F7-FUJITSU
F8-FUJITSU
F9-FUJITSU

300
302
306
AMS 315
T82
160
AMS 513
AMS 380
AMS 571

C2048

2280
2284
2294
2351%
2311
2312
2322%
2333%
2331%

F10-FUJITSU 2361%

FA-FUJITSU

K1-KENNEDY
K2-KENNEDY
K3-KENNEDY
K4-KENNEDY

2298%

7380
5380%
53160%
7340

M1-MEGAVAULT 83
M2-MEGAVAULT 116

MA-MEMOREX 677-30
MB~-MEMOREX 677-70

35
51

32
32
35
35
35
23
23
23
23
35

35

35
35
35
35
35
41
55
55
56

32

35
35
35
48
35
35
35
70

70
70
35
35
35
35

35
35

35
23

(586

(582
(584
(584
(585

(585

(572
(572

bytes/sector)

bytes/sector)
bytes/sector)
bytes/sector)
bytes/sector)

bytes/sector)

bytes/sector)
bytes/sector)

2=7
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MC-MEMOREX 213 35

MD-MEMOREX 214 35
N1=-NEC 2220 35
N2=-NEC 2230 35
N3-NEC 2246 35
N4-NEC D2351 62
P1-PRIAM 15450 35
P2-PRIAM 804 35
P3-PRIAM 3350 35
P4-PRIAM 3450 23
P5-PRIAM 7050 23
P6-PRIAM 6650 _ 35
T1-TECSTOR 85 35
T2-TECSTOR 165 35
T3-TECSTOR 200 35
T4-TECSTOR 300 35
T5-TECSTOR 160 35
UD-USER DEFINED 128 (drive dependent)

If the disk drive you are installing is not on the |ist, refer
to the Configurator Command menu. Choose selection D (Disk
Drive/s). Answer the associated questions on your operating
system. When a | ist of disk drive manufacturers displays, push
"H"_  then carriage return to review the heads, cylinders,
sectors, unformatted capacity and format type. Choose a drive
similar in characteristics or choose "UD", (User Defined). UD
is |isted under RDOS in the command menu. UD is available
under AOS/AOS VS when you choose a non-standard drive.

Refer fto your disk drive manual and carefully determine the
correct switch positions for the sector count and set the
switches In the disk drive accordingly.

Use appropriate sector selection by refering to the section In

the drive manufacturer's manual on calculating sectors and
calculate based on the desired number of bytes/sector.

UNIT NUMBER AND MISCELLANEOUS PREPARAT ION

Set the drive(s) to the desired unit numbers. This Is usually
done via a switch in the drive or by changing lens caps on the

front. For two or more drives, unit numbers assigned are
usually consecutive, with unit "0" being the primary unif.



2.4.3

For dual=-volume drives such as CDC's CMD, Lark, efc., or drives
that the controller treats as dual volume (indicated In the
Disk Drive "HELP" section of ZETACO's Configurator program on
the Software Support Package tape), the drive must be set to
unit 0 or 2, with the next consecutive odd unit number used by
the other volume of the disk drive. Ensure the disk drive you

are installing has the Index and sector signals on the "A"
cable. |If these signals are on the "B" cable only, the
confroller will not function correctly.

SPECIAL CONSIDERATIONS

SPECIAL CONSIDERATIONS FOR THE FUJITSU 2351 SECTOR SELECTION

The FUJITSU 2351 should be set to 48 sectors per track by
setting the number of bytes per sector to 586 and not 587 as’
indicated the Fujitsu 2351 manual. This will provide a more
even distribution of the available ftrack capacity between the
48 sectors, allowing the subsystem to perform better.

The following Fujitsu jumpers should be Installed to achieve
586 bytes per sector:

BC7 2-3 6-7 10-11 12-13
BD7 3-4 6-7 9-10 13-14
BE7 3-4 5-6 10-11 13-14
BF7 3-4 6-7 10-11 13-14

NOTE: On FORMATTER and RELI| you will see the following
information displayed (A0S, AOS/VS):

UNIT TYPE HDS CYyLs SEC/TRK SECTOR PUL SES

0 0 19 815 24 48 sufficlent
bytes/sector?

1 1 19 815 24 48 sufficlent
bytes/sector?

In this example, the Sector Pulses are correct, allowing you to
proceed.

SPECIAL CONSIDERATIONS FOR THE CDC 9457 (LARK |1) AND CDC 9455
(LARK)

Ensure options W-4 and W-8 are installed within the disk
drive., W-4 identifies Auto Seek on head change. W-8
Identiflies two volumes (CDC terms It CMD). The CDC Lark Is
factory set at 32 sectors. The 64 sector version is not
usable.



Upon iInitfial power-up, the Controller will delay activating
Pick/Hold (spins up drive) for one second. This feature eases
the Initial current demand on the AC power source. This
feature requires that the disk drive be selected for remote

2.4.4 REMOTE DRIVE START
operation,
2.5 CONTROLLER BOARD INSTALLATION

Carefully select an |/0 ONLY slot, (reference Table 1.1), and
guide the controller board In by allowing the edges of the
board to follow the guides evenly. Use the lock tabs on the
two outside corners to provide leverage when the board meets
the connector. Use equal pressure on both lock tabs until the
board seats firmly Into the backplane connectors.

CAUTION: AN 1/0 ONLY SLOT MUST BE USED. COMPONENT DAMAGE WILL

OCCUR IF A SLOT OTHER THAN 1/0 ONLY IS USED. REFER TO
SECTION 1.3.2. ZETACO'S WARRANTY IS VOID IF A NON=-1/0
ONLY SLOT IS USED.

Two paddleboards connect onto the minicomputer backplane pins.
Observe which slot the BMX=3AP occupies in order to determine
which set of backplane pins to use for connection. One

paddl eboard connects to the "A" backplane and one on the "B"
backplane. Make sure the CPU backplane pins are straight
first, then reference Figure 2.3 for proper installation. The
paddl eboard (labeled "A") with the 60-pin header goes on the
"A" backplane. The paddleboard (labeled "B") with the four

A falr amount of Insertion force resistance Is presented by
these connectors, so carefully rock the paddleboard back and
forth while exerting pressure in order to guide all the pins

2.5.1 PADDL EBCARD INSTALLATION
26-pin headers goes to the "B" backplane.
info the connector.

2.6 CABLING

2.6.1 INTERNAL DISK CABLING

As shown in Figure 2.3, the socket connector end of the

6 0-conductor cable (referred to as internal SMD "A" cable)
plugs into the "A"™ paddleboard. The other end of this cable (D
connector) mounts on the backpanel.
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The socket connector end of the 26-conductor cable (referred to
as internal SMD "B" cable) plugs into the "B" paddleboard. The
other end of this cable (D connector) mounts on the backpanel.
Observe the port assignments on the paddleboard in order to
keep track of which ports are 0-3 on the backpanel. |f more
than one drive Is to be connected, we recommend |abeling the
assocl ated port(s) on the CPU connector panel.

EXTERNAL DISK CABLING

2

060

As shown In Figure 2.4, the 60-conductor "A" cable connects the
appropriate backpanel D connector to the first drive, then
continues from drive to drive In a daisy-chain fashion. The
last drive In the chain must have a terminator installed in

pl ace of the dalsy-chain cable. This terminator is |ocated
within the disk drive.

Each drive must have a 26=-conductcr "B" cable connected between
the drive and the backpanel D connector in a radial fashion.
Connect external ground wire on both A and B cables to the
drive's chassis ground.

Ensure that the port is configured (by use of Configurator
Program) to match the corresponding drive type plugged into
that port.

If Non-FCC cables are being used, the "A" cable plugs directly

into the "A" paddleboard, and the "B" cable plugs directly into
the "B" paddleboard.

BMC BUS CABLING

The two BMC bus cables provided have a single 40-pin connector
on one end and a group of 4, 6, or 8 connectors on the other
end. Install the BMC bus cables as shown Iin Figure 2.3,
observing proper connector orientation, by plugging the
single-plug end of the cables info the DG BMC |/F and the .
multiple-plug end of the cables Into the BMX-3AP and other BMC
peripheral controllers. Reference Section 2.3.1 for BMC
termination Installation. |f the data channel s being used
for data transfer, the BMC cables need not be Installed.
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2.7

SUBSYSTEM GROUNDING

Because the AC power system safety ground does not necessarily
satisfy all system grounding requlirements, additional
connections are required to earth ground, referred to as system
ground. The contfroller and its attached drive(s) must be
connected to a singlepoint ground system. Ground connections
are made via ground braids that pass from drive to drive, drive
to computer chassis and computer chassis to earth ground.

Refer to Figure 2.4.

WARN ING To ensure proper ground return to earth, each
component in the system must be connected using a
dalsy-chain ground system. The AC and DC grounds
within each drive may need to be joined (consult
your drive manual). The drives must then be joined
by a dalsy-chain grounding braid and connected to
the grounding post at the rear of the computer
cabinet,



FIGURE 2.3 Board Diagram

EXTERNAL CABLES 0O/SK LRIVES ‘
0§ FCO CONNECTOR Lo

EXTERMAL
SMd ‘A’ CABL

' (60 PIM)
EXTELIMA,
SMO ”e |

M0 8US
CQBLES



FIGURE 2.4 Dalisy-Chalining Drives

{(GROUND BRAID)

CPU
SMD "A" CABLE
DG FCC
CONNECTOR —=
PANEL .
"A" CABLE IS 60 PIN [ \\
"B" CABLE IS 26 PIN B
N
SMD "B" CABLE

THE SMALL ARROW ON THE
CONNECTOR INDICATES PIN 1

TERMINATOR



2.8

SYSTEM POWER UP

2

.9

Turn system power ON. The BMX-3AP will perform an iniltial
"Sel f=-test" by briefly lighting a red LED. A good test Is
Indicated by the LED fturning OFF. For more details or If

Sel f-test fails refer to Section 3.1. After power up, the
yellow LED should turn off If the controller has not been
configured for a dual port drive and the disk drive Is powered
on. See Section 1.3.1 for LED definitions.

USING THE SOFTWARE SUPPORT PACKAGE TAPE

The Software Support Package tape Is structured so that the
programs on Files 2 through 7 can be loaded and executed
directly from the tape. Files 0 and 1 contain the software

that enables you to boot from the tape and select the
particular program you want loaded into the system.

Each of the programs on Files 2 through 7 is a stand-alone
program. This means that they do not need, and cannot have, an
operating system running when they are executed. Programs
cannot be loaded onto your disk directly from Files 0-7. File 8
for RDOS and File 9 for AOS (or AOS/VS) contain the programs in
the standard system dump format and you can load them from
these files fo your disk. Even after the programs have been
transferred to your disk, you should retain the Software
Support Package tape In case of disk subsystem problems.

The following sequence of events is recommended by ZETACO. Each

step is described in greater detail in the subsequent sections

of this chapter.

1. Mount the Software Support Package tape and boot it.

2. Select #2 on tape menu - configure the Controller.

3. Select #4 - format the media. (Generally required.)

4, Select #3 - disk Diagnostics.

5. Select #5 - disk Reliability.

NOTE: It is not essential that you run Diagnhostics or

Rel fabil ity; however, they will locate disk
subsystem problems. It is better that this be

checked out at this point than after you have |oaded
your data.

2-15



The Bootstrap Procedure for the Software Support Package tape
Is:

1. Mount the Software Support Package tape on the drive and
put It on-line. Be sure that the BPl setting matches that
specified on the ftape |abel.

2. Program Load. The method of program load varies for the
different processors. Some of the possibilities are
described here.

If your system has front-panel switches, set them to 100022
when loading from the primary tape drive, or to 100062 when
loading from the secondary tape drive. Then press reset and
the program load switch.

For the S/140 virtual console, set 11A to 100022 (or 100062 for
secondary tape drive). Then enter 100022L (or 100062L).

For the S/120 virtual console, enter 22H (or 62H for the
secondary tape drive).

For MV class CPU's you must enter the full virtual console and
respond to the prompt:

SCP=CL I>
with BOOT 22 (or 62 for secondary tape)

3. The Software Support Package Menu will be displayed:
FILE # PROGRAM

BMX-3AP CONFIGURATOR
DISK DIAGNOSTICS
DISK FORMATTER
DISK RELIABILITY
ZDKINIT=-RDOS DISK INITIALIZER
ZDSKED-RDOS DISK EDITOR
",SV & .LS" Files and any Utilities In
RDOS DUMP Format
9 ",SV & .LS" Files and any Utilitlies In
A0S DUMP Format
10 AOS/VS Utilities Iin AOS DUMP Format

OdOWMITBAWN

File Number?

You should enter the number of the program you wish To execute.



2.9.1 CONFIGURING THE BMX=-3AP
The Configurator Program replaces hardware switches. You must
run File #2 on the Software Support Package In order to instal]|
your BMX-3AP., See Section 2.11 for further Information.

2.9.2 DISK DRIVE SECTOR SETTING VERIFICATION
The BMX=-3AP provides a feature that allows the Formatter,
Rel labil ity and Diagnostics Programs to display the actual
number of se<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>