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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 DC-297
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.
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Technical Manual for Model DC=297 Disk Controller

PREFACE

This manual contains Information regarding installation, testing,
and operatlion of the ZETACO Model DC=297 Disk Controller.

The technical contents of this manual have been written based on
the assumptions that the reader 1) has a working knowledge of

Data General computer hardware (or has access to hardware
documentation) and the operating system; 2) has some familiarity
with standard installation, power, grounding and peripheral

cabling procedures; and 3) has access to technical Information

about the disk drive(s) that will be Installed with this controller.

The Information in this manual Is organized into five major
sectlions:

SECTION 1.0 PRODUCT OVERVIEW - Describes the Model DC=297 Disk
Controller's features, capabilities, specifications,
power and Interface requirements.

SECTION 2.0 INSTALLATION PROCEDURES = Contains procedures for
’ unpacking and Installing the controller, talloring
It for the system requirements, testing disk
subsystems and Initializing disk medla.

SECTION 3.0 TROUBLE=SHOOTING, TEST PROGRAMS and CUSTOMER
SERVICE - Contains information useful in fault
analysis and how to get help.

SECTION 4.0 USAGE GUIDELINES - Contains information explaining
the use of the DC-297 features In the system
environment,

SECTION 5.0 PROGRAMMING NOTES =- Contains detailed technical
' Information for those Involved in fault analysis
or programming.

APPENDIX A PROGRAM DESCRIPTIONS
APPENDIX B TEST PROGRAMS FOR SYSTEM PROBLEMS
APPENDIX C VIRTUAL MAPPING
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1.0

PRODUCT OVERVIEW

1.1

GENERAL DESCRIPTION

ZETACO's Model DC=-297 Disk Controller Is a versatile,
high performance Interface, designed to link up to 4
SMD disk drives to a Data General Nova or Eclipse
minicomputer via the Data Channel (DCH). DC=297
emulates DG's 606X, 61XX, and 6214 (Zebra, Kismet,
Vulcan) disk subsystems, and Includes a feature called
Virtual Mapping that ylelds higher capacity storage
from drives that map out inefficiently under normal DG
operating system parameters, No patching Is required
for RDOS or AOS use.

Drives with up to 2.5 MB/sec data transfer rates are
supported.

DC-297 Is compatible with both the FCC-compliant and
the non-FCC chassis. In an FCC-compliant chassls, the
Controller MUST be installed in an "|/0 Only" slot; In
the non=FCC chassls, the Controller may be in any
Memory, Memory 1/0, or 1/0 Only slot. Disk interface
cabling Is via the computer backpanel in the FCC
chassis, and via the SMD header connectors on the board
edge in the non-FCC chassis.,

Up to four disk drives of differing sizes and transfer
rates may be attached. The Disk Controller has been
designed to provide optimum system throughput and
rellabillity, and to achieve the most efficient use of
the full capacities of the disk drives,

The Controller's architecture employs a dedicated
microprocessor, buffers and bus acquisition control to
maintaln Individual disk performance.

The DC=297 uses EEPROM Memory (nonvolatile,
reprogrammable memory) for controller configuration.
The 1/2 inch tape included with the Controller contains
a configurator program used to set up the Controller
with disk information and optional controller features.

The DC=297 Controller Is warranted against defects in

material and workmanship for up to two full years from
date of factory shipment,

1=1



1.2

FEATURES - ADVANTAGES

1=-2

*High speed microprocessor design supports transfer rates
up to 2.5 MB per second

¥*Virtual Mapping allows higher formatted capacities from
non=DG standard disk drives

¥*EEPROM Configurator Program eliminates switches, provides
total software configurabllity In a user friendly format

¥Simul taneous control of up to four SMD interfaced disk
drives with varying capacities, transfer rates and
media formats

¥Optional shlelded cabling Is In complliance with FCC for
RF Emisslion '

*Sector Slip option eliminates operating system overhead
assoclated with management of bad sectors for certain
critical applications

¥Incorporates an 11=bit SMD tag bus to accommodate full
capacity of the larger drives

*Two sector Ping=Pong buffer

*User-definable sector interleaving

fAdJusfable DCH throttle control

¥0ffset positioning for data error recovery

¥*Automatlic data strobe early/late for data error recovery
*Two methods of power fall detection

¥l ogs the number of data corrections that have occurred
on a per unit basls

¥0ne second delay Pick/Hold on power up controls disk drive
power sequencling

*Header CRC error auto re=try
*Supports dual ported drives (dual processor)
*User-definable header Sync Byte

¥Falrchild "FAST" loglic Increases performance and
reduces power consumption



1.3

SPECIFICATIONS

1.3.1

FUNCTIONAL CONTROLLER CHARACTERISTICS

Drives Per Controller: Up to 4 single=volume or
' up to 2 dual=volume

Media Format: 5 avallable formats
: ' selectable per port with
user-defined sync byte
(see Figure 1.2 for
detaiied information)

Sector Organization: Contiguous, or variable

Interlieaving

Error Correction Code: 32=-bit polynomial;
detects and corrects
burst errors up to 11
bits.

Transfer Rate: Up to 2.5 MB per second
' (20 Mhz bit rate)

Emulation: Data General 6060, 6061,
6067, 6160, 6161, 6122
and 6214 Disk Subsystems

Indicator LEDS: YELLOW: UNIT DE-SELECTED =~
' If this LED is on, It - -
(See Figure 1.1) indicates that no disk

units are currently
selected. Either no DOA
has yet been Issued, or
the controller Is not
receiving disk status
properly, or the CPU
Issued a release command
and the controller is
confilgured for dual port
enabled,



1.3.2

GREEN: DISK CONTROLLER
BUSY = If this LED Is on,
It Indicates that the
disk controller busy flag
Is set.

RED: SELFTEST - when this
LED is on, the controller
Is executing sel ftest.

If selftest falls, the

LED displays the error code
by blinking on and off.

1-4

COMPUTER INTERFACE

The DC-297 uses the standard DG 1/0 and Data Channel
interface, and supports standard or high speed data
transfers,

CAUTION: WHEN JUMPERED FOR THE FCC CHASSIS, THE DC=-297
: CONTROLLER MUST BE' INSERTED IN- AN "I/0 ONLY"
SLOT. COMPONENT DAMAGE MAY OCCUR IF A SLOT
OTHER THAN 1/0 ONLY IS USED. ZETACO'S -
WARRANTY IS VOID IF A NON-I/0 ONLY SLOT
IS USED UNDER THIS CONDITION., ' :

The Controller's internal cabling (%) has been designed
for use only In chassis with rear-mounted backpanel.

In addition, because of the number of packpanel pins
required for disk interfacing, only "|/0 ONLY" s|ots

will accommodate the Controller when jumpered for the FCC
chassis., ("|/0 ONLY" slots provide unrestricted use

of more backplane pins required by the DC-297; some of
these pins are reserved In memory-or=-|/0 slots.) A

slot selection guide for various computers Is provided

in Section 2.3 as an aid In choosing a slot.

¥ Internal cabling (i.e., cabling off of the backplane)

- Is required only to run the DC=297 Controller in the
FCC-compl iant chassis. For the non=FCC chassls, the
internal cabling Is unnecessary,



1.3.3 DISK DRIVE INTERFACE
FUNCTIONAL :
ELECTRICAL:

OPTIONAL CABLING:

1.3.4 POWER REQUIREMENTS

=5V (+5%) vDC e

SMD Standard

Balanced line differential drivers
and receivers.

EXTERNAL

"A" CABLE: 60-conductor, shielded
round (for FCC chassis) or flat
ribbon, twisted pair (for non=FCC
chassis). "A" cable daisy=chain
connected, computer to first drive,
to next drive, etc. (See Table 1.1
for pin assignments.) :

"B" CABLE: 26=-conductor, shielded
round (for FCC chassis) or flat
ribbon (for non=FCC chassis). "B"
cable radially connected, computer
to drive. (See Table 1.2 for pin
assignments.) 6' or 16' length
cables are available for the "AW
and "B" External Cables.

INTERNAL
(Required for FCC chassis only)

"A" CABLE: 60-conductor flat
ribbon cable.

"B" CABLE: 26=conductor flat
ribbon cable.

Cables are fterminated with "D"
connectors for panel mounting.

5V (+5%) vDC @ 6.5 amps typical

.5 amps typical

1=5



TABLE 1.1

1-6

Disk "A®" (J1) Cable Pin Assignmenfs

o)
=z

-—
QUOUONOUVIEAEWN —

-—
-

—t ed b o=d b b
~NOoOVMesEWN

SIGNAL NAME

TAG
TAG
TAG
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

OPEN CABLE DETECTOR~-
FAULT=- o
SEEK 'ERROR-

ON CYL INDER~-

INDEX-

UNIT READY=-

NOT-

USED -

BUSY="

UNIT SELECT TAG-

UNIT SELECT 0-

UNIT SELECT 1~

SECTOR=- '

UNIT SELECT 2- (note 1)
UNIT SELECT 3- (note 1)
WRITE PROTECTED=-

POWER SEQ: PICK- (note 2)

BIT
TAG
TAG
TAG
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

10~
1+
2+
3+
0+
1+
2+
3+
4+
5+
6+
7+
8+
9+

OPEN CABLE DETECTOR+
FAULT+ IR
SEEK ' ERROR+

ON CYL INDER+



NOTE 1:
NOTE 2:

NOTE 3:

PIN #

48
49
50
51
52
53
54
55
56
57
58
59
60

SIGNAL NAME

INDEX+

UNIT READY+
NOT-USED
BUSY+
UNIT SELECT
UNIT SELECT
UNIT SELECT
SECTOR+ '
UNIT SELECT
UNIT SELECT

TAG+
0o+
1+

2+ (note 3)
3+ (note 3)

WRITE PROTECTED+
POWER SEQ. HOLD (note 2)
BIT 10+ :

Unit select 2= and 3- are tied to +5V via 470

ohm resistor

"Pjck"™ and "Hold" are connected internally on

control ler

Unit select 2+ and 3+ are tied to =5V via 470

ohm resistor

(J2=J5) Cable Pin Ass[gnmenfs

TABLE 1.2 Disk "B"

PIN #
1

-— e e ed b amd b emd b b
WOSNOUVIAUVN—=OOVOONOUVIAWN

NNDN
N—O

SIGNAL NAME

GROUND (connected to
Internal cable shield)
SERVO CLOCK=-
READ DATA-
GROUND -
READ CLOCK=-
WRITE CLOCK=-
GROUND :
WRITE DATA-
UNIT SELECTED+
SEEK END=-
GROUND
NOT USED
NOT USED
SERVO CLOCK+
GROUND :
READ DATA+
READ CLOCK+
GROUND :
WRITE CLOCK+
WRITE DATA+
GROUND -
UNIT SELECTED=-

1=7



PIN # SIGNAL NAME

23 SEEK END+
24 NOT USED
25 GROUND -
26 NOT USED
1.3.5 PHYS ICAL CHARACTERISTICS
DIMENSIONS: 15" X 15" X 0.5"
SHIPPING WEIGHT: 10 pounds; includes Controller,
. : paddl eboards, software tape,
documentation, and cabling.
1.3.6

ENVIRONMENTAL CHARACTERISTICS

1-8

OPERATING TEMPERATURE: 0 to 55 degrees C
RELATIVE HUMIDITY: 108 to 90% (non-condensing)

Exceeds all Nova/Ecllipse minicomputer temperature and
humidity specifications.
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This section contains the procedures necessary for
proper installation of the DC-297 Disk Controller.,

Sections 2.1 through 2.8 describe the preparation and
installation of the DC=297. Some information
pertaining to the disk drive Is also mentloned.
Installation personnel should have access to hardware
documentation of the computer and the disk drive. The
remaining sections describe the Configurator Program,
diagnostics, disk media Initlalization and disk sysgen

The Configurator Program must be used to program the
Controller with the necessary information for your
particular Iinstallation. This program Is included on
the 1/2" magnetic tape shipped with the Controller.
Unless otherwise specified prior to shipment, the tape
Is 1600 BPI and is marked so on the |abel of the tape.

The Conflgurator Program need only be run at installation
or when re-configuring the Controller. The Information
will not be lost when the system Is shut down, due to

the use of programmable, nonvolatile memory within the

2.0 INSTALLATION PROCEDURES
Please read It carefully.
examples,

Controller.
2.1 UNPACKING AND |INSPECTION

The following Items are shipped standard with each
DC=-297:

ITEM P/N
a) DC=-297 Controller with Cover 500-405-00
b) "A" Paddleboard 500-425=-00
c) "B" Paddleboard 500~-428=-00
d) 1/2" Diagnostic Tape 400-405-00
OR

e) 1/2" Diagnostic Tape with

Sector Slip Option 400-405-01
f) Technical Manual 600-405-00

In the following pages, when Information pertalins
equally to either tape, part number 400-405-XX will be
used.

2=1
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In addition, the following optional disk cables may be
ordered with the Controller:

STANDARD=-LENGTH CABLES FOR AN FCC CHASSIS

a) Internal "A"™ Cable 300-000-00
b) Internal "B" Cable 300-146-00
c) External Primary "A" Cable 6' 300-013-00

16! 300-013=-01

d) External "B" Cable 6! 300-011-00
16! 300-011-01

e) Daisy-Chain "A" Cable 6! 300-081-00
' 16! 300-081-01

STANDARD-LENGTH CABLES FOR A NON-FCC CHASSIS

a) External "A" Cable 16! 300-147-00

b) External "B" Cable 16' 300-145-00

Upon receipt of the Model DC-297 from the carrier,
inspect the shipping carton immediately for any
evidence of damage or mishandling in transift.

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

ZETACO's warranty does not cover shipping damage.
For repair or replacement of any ZETACO product damaged

in shipment, call ZETACO to obtain return authorization
Instructions. '

CONTROLLER PREPARAT ION

2=2

All setup required to define the Controller's
functional ity for various subsystem emulations, disk
drive models and other features Is done via the
Configurator Program supplied on the 400-405-00 tape.
The selectable hardware options on the Controller.
are described in the following sections,



DEVICE CODE SELECTION

The DC-297 can be set to any device code between 0 and 77
(octal), however, the primary device code Is 27 (octal)
and the secondary device code Is 67 (octal). The

primary device code 27 has been factory set and should

be left accordingly unless another disk subsystem

exlsts with the same device code.

A DIP Switch on the handle edge of the Controller Is
used to select the desired device code. Refer to
Figure 2.3. Its individual switches are labeled DSO
through DS5 and correspond to the device select |lnes
on the Controller. DSO is the most significant bit of
the six=bit device code representation.

For example, to select device code 27, all switches

would be up except the switches labeled S4, S6, S7 and
S8. Refer to Table 2.3.

FCC/NON=FCC JUMPER SELECTION

The FCC/Non=FCC jumpers are located near the "A" and
"B" connectors (see Figure 2.4). There are 8 sets of
Jumpers with 3 rows of 10 pins each. These sets of
Jumpers give the option to run the DC=297 in elther

of two modes: for FCC chassis, or the non=FCC chasslis.

To set the DC-297 in the FCC chassis mode, the jumper
block must be connected across the 2 rows of plins
closest to the "A" and "B" backplane connectors. All 8

Jumper blocks must be moved In this manner (see Figure
2.4.1).

To set the DC-297 In the Non=FCC mode, the jumper
blocks must be connected across the 2 rows of pins
furthest from the "A"™ and "B" backplane connectors
(See Figure 2.4.2).

To determine which mode to run, one fact must be
ascertalined; does the chassis In which the DC=297 will be
Installed have an "|/0 ONLY" slot? |If the chassis does
not have an "|/0 ONLY" slot, then the DC=297 MUST be set
up in the non-FCC mode, and the external ribbon cables
must be connected to the header connectors that are
physically soldered to the outer edge of the DC-297.
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FIGURE 2.3 Device Code Switch (Device Code 27 shown)

S8
DS5
up
DOWN
up
DOWN

DOWN | DOWN

up
DOWN | DOWN

S7

Ds4

up

up

DOWN | UP
up

DOWN | UP

S6

DS3
up
up
up
up
DOWN
DOWN
DOWN
DOWN

S5
DS2
up
DOWN
up
DOWN

S4

DSI

up

up

DOWN | UP
DOWN | DOWN

DOWN'|{ DOWN| UP
DOWN | DOWN | DOWN

S3
upP
up
upP
upP
DOWN | UP
DOWN | up

RESERVED | DSO

S2
up
up
up
up
up
up
up
up
up
up
up
up
up
up
UpP
up

REINIT

SI
up .
up
upP
up
up
up
up
up
up
up
up
up
up
up
upP
up

DEVICE
CODE
0X
IX
2X
3X
ax
5X
6X
7X
X0
XI
X2
X3
X4
X5
X6
X7

TABLE 2.3 Board Layout and Device Switch
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Failure to set the jumpers In non-FCC mode for a non-1/0
ONLY slot will cause extensive damage to the DC-297 as
well as to the CPU and memory. A slot that is not "|/0
ONLY" has additional pins allocated on the backplane to
memory that are also used by the DC-297. Thus, damage
will occur due fto the conflict between these memory
pins and the DC-297.

If the chassis has an "|/0 ONLY" s|lot, then the DC=-297
can be run in the "I /0 ONLY" slot, In elther mode.

When the DC-297 is jumpered In FCC mode, the SMD disk
signals are routed through the computer backplane. To
get these signals to the disk drive, connect the "A"
and "B" paddleboards to the backplane as shown in
Figure 2.7. Next, attach the "A" and "B" [nternal disk
cables. Finally, connect the external disk cables to
the Internal disk cables through the computer bulkhead;
the other end of these external cables must connect to
the disk drive.,

EEPROM WRITE DISABLE JUMPER

After configuration of the Controller is complete It Is
possible to hardware disable any further alterations to
the configuration EEPROM. To write disable the EEPROM,
cut foll jumper W14-7, (see Figure 1.1). Jumper W14-7
is factory installed.



FIGURE 2.4 FCC/Non-FCC Jumper Locations
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FCC/Non-FCC Jumpers (Set for FCC Compliance)

FIGURE 2.4.1
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For installation in the FCC chassis,

JJ1 through JJ8 must be in the same

position, which is on the 2 rows of pins
closest to the backplane connectors.
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FIGURE 2.4.2 FCC/Non-FCC Jumpers (Set for Non-FCC Compliance)
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For the Non-FCC chassis, JJ1 through

JJ8 must be in the same position, which
is on the 2 rows of pins farthest from

the backplane connectors.
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2.3

SLOT SELECTION

Below Is a |ist of most of the DG minicomputers that

the DC-297 may be used in when jumpered for FCC mode.

To the right are the slot numbers of the "1/0 ONLY" slots
within each chassis. Do not attempt to Install fthe
Controller in any other chassls unless you are certain
that the chassis contains "1/0 ONLY" slots and which
slots they are. Again, this Is applicable only when

the DC-297 Is jumpered for FCC mode. For non=FCC mode,
this Is of no concern.

MODEL 1/0 ONLY SLOTS

NOVA 4 (5 slot) 3=5

NOVA 4 (16 slot) 12-16

ECLIPSE S120 (5 slot) 3=5

ECLIPSE S120 (16 slot) 12-16

ECLIPSE S140 12-16

ECL IPSE S280 11=19

ECL IPSE S250 2=-16 (optional, add=on
slots)

ECLIPSE C350 2-16 (optional, add=on
slots)

The Controller Is a high speed DCH device. |If It must
occupy an "|/0 ONLY" slot, (jumpered for FCC mode),
ensure It Is close enough In the priority chain to the
CPU to recelve sufficlent priority. The controller
must also allow sufficlient priority for other high
speed controllers further from the CPU. Current
loading rules must also be observed for groups of slots
within the chassis. Refer to your computer's
Configuration Rules reference for more information.



The Controller must recelve two priority signals from
the minicomputer backplane: Data Channel 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 Iinstalled to
obtaln priority continuity between controllers. To
Jumper across unused slots, connect A93 (Data Channel
Priority Out) to A94 (Data Channel Priority In) and A95
(Interrupt Out) to A96 (Interrupt Prilority In). See

If the DC=297 Is to be conflgured at or near highest
priority In an S140 computer, (slots 12=16 "[/0 ONLY"),
Jumper the priority first up to the DC=297, then back
down to the additional controller boards In slots 4 and
up. See Figure 2.6 for an example.

2.3.1 PRIORITY JUMPERS
Figure 2.5.
2.3.2 POWER FAIL PROTECTION

2=10

The DC=297 Controller contains a double protection
power fail scheme that disables the disk drive write
circuitry through the open cable detect line.

The DG power supply outputs a signal called "POWER
FAIL", which glves an early warning of power loss. This
signal Is located at the B21 pin of the backpanel.

Some computers provide this signal on all slots;
however, in others it may only be available on B21 of
the top slot. To determine this for your systenm,
consult your DG hardware manual. |f you have the

signal only on the top slot, to use It you must
Jumper-connect B21 of the Controller's slot to B21 of
the top slot.

In addition, the Controller contains power fall
circuitry to further protect disk drive data Integrity
In the event of power loss to the slot in which the
Controller Is installed.



FIGURE 2.5 Backpanel Priority Jumpers
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FIGURE 2.6 Backpanel Priority Jumpers (Reprioritized)
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CONTROLLER BOARD INSERTION

After selecting the proper slot* (Section 2.3.),

Insert the Controller by fitting the board edges
between the slot guldes and allowing the board to
follow the guides evenly. Pull out the ejectors on the
two outside corners of the board and use them to
provide leverage when the board meets the connector.
Use equal pressure on both ejectors until the board
seats firmly into the backpanel connectors.

*CAUTION: THE DC=-297 CONTROLLER MAY ONLY BE INSERTED IN

' ‘ AN "|/0 ONLY" SLOT WHEN JUMPERED FOR FCC MODE.
COMPONENT DAMAGE WILL OCCUR IF A SLOT OTHER
THAN AN "|/0 ONLY"™ SLOT IS USED AND THE
CONTROLLER IS JUMPERED FOR FCC MODE. ZETACO'S
WARRANTY IS VOID IF A "NON=I/0 ONLY"™ SLOT IS
USED UNDER THIS CONDITION.

CABLE INSTALLATION

FCC and non=-FCC cabling procedures differ. For FCC,
follow the Insftructions in Sections 2.5.1 through 2.5.4.
For Non-FCC, skip to Section 2.5.4.

PADDLEBOARD INSTALLATION (Required in an FCC Chasslis)

Because the paddleboards carry signals from the cables
to the backpanel, care must be taken in aligning them
over the proper backpanel pins.

The computer backpanel, viewed from the rear, has the
"A"™ side pins on the left. On computers with
vertically mounted controller boards, the "A" side Is
on the bottom.

Locate the two rows of pins on the "A" side of the
backpanel for the slot containing the DC=297 Controller.
Ensure that no pins are bent. Position the "A"

paddleboard block connector over all 100 pins, with the
header connectors facing up. (For vertical board machines,
the header connectors should face left). Press the
connector securely over the plins, making sure all pins
Iinsert and do not bend, until the guide block is flush

with the backpanel.

2=13



CAUTION: COMPONENT DAMAGE MAY OCCUR IF PADDLEBOARD IS
' MIS=-ALIGNED. MAKE SURE THE BLOCK IS NOT

SHIFTED RIGHT OR LEFT BY CHECKING FOR
NON=-{NSERTED "PINS ON-BOTH ENDS. DOUBLECHECK
THAT THE BLOCK IS POSITIONED OVER THE CORRECT
TWO ROWS OF PINS, AND NOT BETWEEN SLOTS. IT
MAY BE NECESSARY TO COUNT PAIRS OF ROWS TO
DETERMINE CORRECT" POSITIONING. '

Repeat this procedure for mounting the "B" paddleboard
on the "B" side of the backpanel.

2.5.2 INTERNAL CABLING (Required In an FCC Chasslis)

Internal Cabling Is shown in Figure 2.7. The cables
are terminated with shielded connectors that mount on
the 1/0 connector panel on one end, and a dual parallel
connector block on the other end that connects to the
paddleboard. Attached to each paddlieboard Is a 100=-pin
block connector that mounts onto the chassis backpanel
pins.

The Internal "A"™ cable Is the disk control cable. The

Internal "B" cable Is the disk data cable. Each
connector Is labeled appropriately.

2.5.3 MOUNTING "D" CONNECTORS (Required Iin an FCC Chassis)

Figure 2.8 depicts the computer |/0 connector panel

viewed from the back. To mount the "D" connectors to

the 1/0 connector panel, remove the covers from the desired
mounting holes on the |/0 connector panel. With the
mounting hardware removed from the "D" connectors,

Insert the connectors into the 1/0 connector panel and
Insert the hex bolts from the outside of the |/0 panel.
Secure each connector to the panel with the washers and
nuts,

2.5.4 EXTERNAL DISK CABLING
A) Round, Shielded Cabling (Required in an FCC Chasslis)
The Disk "A" Cable (P/N 300-013=XX) mounts to the 1/0

connector panel and Is terminated with a 60=pin
connector that attaches to the first disk drive.



FIGURE 2.7 Internal Cabling
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FIGURE 2.8 Connector Panel Example Layout
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The Disk "B" Cable (P/N 300-011-XX) mounts to the panel and
Is terminated with a 26-pin connector that attaches to the
disk drive., For every additional disk drive added to this
Controller, one dalisy chain "A" cable (P/N 300-081=-XX) is
required between each drive, along with another "B" cable
connecting each added drive to one of the avallable ports
on the Controller. Connect external ground wire on

both A and B cables to the drive's chassis ground.

B) Shielded Round Cabling (Used in a non-FCC Chasslis)

The Disk "A" Cabling (P/N 300-147-00) has 60=pin

connectors on each end. The Disk "B" Cable (P/N 300-145-00)
has 26~pin connectors on each '‘end. An additional "A"™ and "B"
cable set Is required for each disk unit added to the DC-297
Controller. Be sure fto observe that the arrows on the cable
and the on-board connectors |ine up to provide proper SMD
signal connection between the Controller and disk unit,

C) Disk Cabling (Used in both FCC and non-FCC Chassis)

Attach the Disk "A" Cable to the appropriate on-board
"A" header connector If non-FCC cabling is used; or to
the appropriate backpanel "D" connector If round, FCC
shielded cabling is used. Attach the other end of  the
"A" cable to the appropriate 60-pin header connector on
the first disk drive, again observing that the arrows
on header and connector align.

For additional drives, remove the terminator from the
additional disk units and connect the "A" cables from
drive to drive in a daisy-chain fashion as shown in
Figure 2.9. Ensure that only one terminator is installed
Tn the entire chain, positioned in the termination

header of the l|ast disk drive In the chain,

Next, connect the "B" cable(s) to the appropriate on-board
header connector if non-FCC cabling is used, or to the
proper backpanel "D" connector If round, FCC shielded
cabling Is used. The other end of each "B" cable

should connect to each individual disk drive. These

"B" cables are not daisy chained. Each disk unit has a
"B" cable connected directly fo the DC-297.

It is important to note that a drive's unit number setting
does not dictate the port it must attach fto. The Controller
allows any unit to be attached to any of the four "B" ports
and assigns individual drive characteristics on a port=-by=-port
basis. Therefore, note which port each disk drive is attached
to (Port'0 - Port 3, labeled on the connectors), so that
proper drive characteristics are assigned to each port when
the Configurator Program Is run,



FIGURE 2.9 Disk Drive Cabling
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Because the power system safety ground does not
necessarily satisfy all system grounding requirements,
additional connections are required to earth ground,
referred to as system ground. The Controller and [ts
attached disk drive(s) must be connected to a single
point 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.

WARNING: TO ENSURE PROPER GROUND RETURN TO EARTH, EACH
DISK DRIVE IN THE SYSTEM MUST BE CONNECTED
USING A DAISY CHAIN GROUND SYSTEM. BOTH THE
AC AND DC GROUNDS WITHIN EACH DRIVE MUST BE
JOINED (CONSULT YOUR DRIVE MANUAL). THE
DRIVES MUST THEN BE JOINED BY A DAISY CHAIN
GROUNDING BRAID AND CONNECTED TO THE GROUNDING
POST AT THE REAR OF THE COMPUTER CABINET.

Each disk drive will need to be set to the correct
number of sectors per track, and to the desired unift
number. In addition, the disk drive's installation
manual should be read to see If any other setup Is

2.5.5 SYSTEM GROUNDING

2.6 DISK DRIVE PREPARATION
required.

2.6.1 SECTORS PER TRACK SELECTION

The maximum allowable number of sectors per track
(under DG emulation) for each disk drive is shown in
Table 2.4. Find the disk drive model that will be run
on the DC-297. Adjacent to the model is the number of
sectors the drive should be set to.

NOTE : If the DC=297 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. Problems
are inevitable If this number Is exceeded.



TABLE 2.4

Maximum Sectors Table

2=20

DISK DRIVE MODEL NUMBER

A1=AMPEX 165
AZ2-AMPEX 330
A3=-AMPEX 980
A4-AMPEX 80

A5=-AMPEX 660
A7=-AMPEX 932
A8=-AMPEX 964
A9=AMPEX 996

AA=APS
AB=-APS
AC-APS
AD=APS
AE-APS
AF=APS
AG=APS

4830-202
4835-202
4830-337
4835=337
4830-404
4835-404
4865

AL-AMCODYNE 7110
AM=-AMCODYNE 8160

C1-CDC
C2-CDC
C3-CDC
C4-CDC
C5=-CDC
C6-CDC
C7-CDC
C8=-CDC
C9-CDC

CA-CDC
CB-CDC
~CC-CcDC
Cb-CDC
CE-CDC
CF=CDC
CG-CDC
CH=CDC
Ci=CDC

CJ=-CDC~-

9730-80
9730~-160
9762

9766

9775

9710 (RSD)
9715=160
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 300
E2-CENTURY 302
E3-CENTURY 306

MAXIMUM NUMBER OF
SECTORS SUPPORTED

35
35
35
35
35
35
35
35

70
70
70
70
70
70
70
32
35

35
35
35
35
35
35
35
35
51

32
32
35
35
35
23
23
23
23
35

35
35
35

35
35



DISK DRIVE MODEL NUMBER

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

FA=FUJITSU
FB=FUJITSU

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

AMS 315
T82
160
AMS 513
AMS 380
AMS 571

C2048

2280
2284
2294
2351
2311
2312
2333
2331
2361

2298
2322

7380
5380
53160
7340

M1-MEGAVAULT 83
M2-MEGAVAULT 116

MA-MEMOREX
MB-MEMOREX

677=30
677=70

MC-MEMOREX 213
MD-MEMOREX 214

N1=NEC 2220
N2=-NEC 2230
N3=NEC 2246
N4=-NEC D2351

P1-PRIAM 15450
P2-PRIAM 804
P3=PRIAM 3350
P4=-PRIAM 3450
P5=PRIAM 7050
P6=PRIAM 6650

T1=-TECSTOR 85
T2-TECSTOR 165

MAXIMUM NUMBER OF
SECTORS SUPPORTED

35
35
41
55
55
56

32

35
35
35
48
35
35
70
70
70

70
35

35
35
35
35

35
35

35
23
35
35

35
35
35
62

35
35
35
23
23
35

35
35

(586

(584
(584
(585

(585
(582

(572
(572

bytes/sector)

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

bytes/sector)
bytes/sector)

bytes/sector)
bytes/sector)
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2.6.2

MAXIMUM NUMBER OF

DISK DRIVE MODEL NUMBER SECTORS SUPPORTED
T3=-TECSTOR 200 35
T4=-TECSTOR 300 35
T5=TECSTOR 160 35

UD-USER DEFINED 128

NOTE: RDOS users below revision 7.0 are limited to
32 sectors by the operating system. |If the
system In which this Controller will be
Installed will run RDOS below revision 7.0,
set the disk unit for no more than 32 sectors.

UNIT NUMBER, MISCELLANEOUS PREPARATION
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Set the drive(s) to the desired unit numbers according
to the drive manufacturers Installation manual. For
two or more drives, unit numbers assigned are usually
consecutive, with unit "0O" as the primary unit. For
dual=volume drives such as CDC's CMD, Lark, etc., or
drives that the Controller treats as dual=volume,
(Indicated In the disk drive "HELP"™ sectlion of ZETACO'S
Configurator Program on the 400-405-XX 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.

On Initial power-up, the Controller will delay activating
Pick/Hold (which spins up the drive) for one second,
thereby easing the Initial current demand on the AC

power source., This feature requires that the dilsk

drive be selected for REMOTE spin=-up operation.

Ensure that the disk drive you are Installing has the Index
and sector signals on the "A" cable. |f these signals

are on the "B" cable only, the controller will not

function correctly.



2.6.3

SPECIAL CONSIDERATIONS = VARIOUS DRIVES

2.7

FUJITSU 2351 SECTOR SELECTION

The Fujitsu 2351 should be set to 48 sectors per ftrack
by setting the number of bytes per sector to 586 and
not 587 as shown In the Fujitsu 2351 manual. This
eliminates the awkward, smaller |ast sector and makes
all the used sectors equal as to the number of bytes In
each sector. The following jumpers should be set for
586 bytes per sector on the Fujitsu 2351 sector card:

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
CDC 9457 (LARK 11) AND CDC 9455 (LARK)

Ensure options "Auto Seek On Head Change"™ and "Two
Volumes (CMD)" are installed within the disk drive.
The CDC Larks must be 32 sector type.

FUJITSU 2322 SECTOR SELECTION

The Fujitsu 2322 bytes per sector switches should be
set to 582 Instead of 586 (35 sectors) as shown In the
2322 manual. This allows all the sectors a more
unlform number of bytes per sector and eliminates the
unusable last sector. Set the bytes per sector
switches as follows for 582 bytes per sector.

SWITC SWITCH 2
23
11

o »—
owXIT
OoOON
-_

W
1 123 45617
0 0010000

SYSTEM POWER-UP

Apply system power. The red LED on the DC=-297
Controller should come on and then go off, indicating

successful completion of controller selftesting. If
this does not occur, refer to Section 3.0.

Functions of the other LEDs are described In Section 1.1.
After selftest, all LEDs should be off, with the
exceptlion of the yellow LED which indicates the disk
unit(s) Is de-selected.
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DISK SUBSYSTEM TESTING AND BUILDING

2.8.1

USING THE 400-405=-XX TAPE_

The following procedure is recommended to prepare each
disk drive for system uss.
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BOOTING THE 400-405-XX DIAGNOSTIC TAPE
System Requlirements:

Data General Nova/Eclipse Famlly CPU/SPU
Minimum 32K Words Memory

Console Device at 10/11

Magnetic Tape Drive: 1/2" 9=Track

Printer at Device 17 for Hard Copy (Optlional)

The programs supplied on the 400-405=XX 1/2" magnetic
tape are the Configurator Program, Disk Maintenance
Programs, System Support Programs, and Utilitlies.

Each of the programs on the Diagnostic tape has been
written by ZETACO specifically for the DC=297
Controller. You should use this tape for medla
formatting, Disk Diagnostics and Reliability,
Configuring and RDOS Utilities. DG's corresponding
programs may not work on this controller. The disk
media formatter on the Diagnostic tape will let you
format the media In any of the formats.

The 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 intfo 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 |oaded onto your disk directly from
Files 0 through 7. File 8 for RDOS and File 9 for AOS
contain the programs In the standard system dump format
and you can load them from these files to your dlsk.
The procedure to boot the 400-405-XX tape Is descrlibed
In the four following steps:

1. Mount the tape on the tape drive and put drive ON=LINE.

Be sure that the BPl setting matches that
specified on the tape label (normally 1600 BPIl).

2. Program Load = The method of program load varles
depending on the processor belng used.



2.8.2

If your system has front-panel| switches, set them tfo
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 S140 virtual console, set 11a to 100022 (or
100062 for secondary tape drive). Then enter 100022L
(or 100062L). '

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

3. If you have the Sector Slip option (tape 400-405-01),
refer to the Sector Slip Manual. If you do noft,
the 400-405-00 tape menu will be displayed on your
console |ike this:

FILE # PROGRAM FIL ENAME
2 DC-297 CONFIGURATOR CF297.53SV
3 DISK FORMATTER D1SKF. SV
4 DISK DIAGNOSTIC DISKD,. SY
5 DISK RELIABILITY DISKR. SY
6 ZDKINIT=-DISK INITIALIZER ZDKINIT,. SY

~ (RDOS "SYSTEMS "ONLY) - T
7 ZDSKED=-DISK EDITOR ZDSKED. SV
~ (RDOS SYSTEMS ONLY) s '
8 ",SY & .LS"™ FILES AND ANY UTILITIES IN
RDOS DUMP' FORMAT. - '
9 ",SY & .LS" FILES AND ANY UTILITIES IN

A0S DUMP FORMAT :
FILE NUMBER?

If this fails to appear on the console, use the
trouble-shooting section of this manual for additional
" Information.

4, Enter the fille number (2=-7) you wish to execute
followed by a carriage refturn. The tape should then
load the program into memory. Operation of these
programs is explained below.

DC-297 CONFIGURATOR

The purpose of the Configurator is to set up the
controller with information unique to your particular
installation. The facts are then saved within the
controller in non-volatile memory. Configuration need
only be done at installation time, or at any later tTime
to adjust performance, attach new disk drive, efc,
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2.8.2.1

CONF IGURING THE CONTROLLER

2'8.2.2

Configure the DC-297 with the configurator program on
the 400-405-XX tape sent with the Controller. (A
detalled explanation of the Configurator Program is
given in Section 4,0 "Controller Usage".) |If you have
the Sector Slip option, refer to the Sector Sl ip Manual
for guidel ines on configuring for Sector Slip.

Note the "ECC ENABLE/DISABLE" flag for each disk drive
port during controller configuration. For most
situations, it is recommended that on-board error
correction be disabled while running disk formatter and
Initializer programs. Initiallzer programs refer to
ZDKINIT AND DFMTR. This will allow the programs to
flag and detect those bad blocks which are potential
problems even though they might be correctable at the
time of running the initializer. However, It is also
possible to run the Initiallizer programs with ECC
Correction enabled in cases where there is a need to
use marginal disk media.

NOTE: We strongly recommend you save a hard copy of
dialogue between operator and conflgurator for
future reference. The program has printer output
control at device code 17 (LPT). |If a printer is
not available, the operator should display all
configuration facts using the "L" command
after confliguration, and record them.

Boot the 400-405-XX tape and load the Configurator (File 2)
Program. '

The program will display an introduction., Please read
carefully before proceeding.

2~26

CONFIGURATOR HELP

The DC-297 Configurator Includes two "HELP" commands;
one for OPERATIONAL questions and one that suggests
WHAT you might want to do. In addition, you can get an
explanation for any Item by responding with an "H" to
the question. Please use these functions whenever you
are uncertain as to what to do.

It Is recommended that the "J" command be used
for initial installation to allow setup of all
parameters,



When configuration Is complete, enable the printer
output and use the "L" command to |ist the

configuration. Use the "U" command to update the
Controller and the "Q" command to end the sesslion.

Refer to Section 4.1 of the Usage section for additlional
Information and configurator field descriptions.

If the configurator does not function properly,

refer to the Trouble=shooting section of this
manual for help.

2.8.3 . RDOS USERS (A0S Users Go To Section 2.8.4)

2.8.3.1 FORMATT ING

Run the Disk Formatter Program provided on the 400-405-00
tape. Run at least three passes, preferably six. |If

you have purchased the Sector Slip option, you may wish

to run the Sector Slip Formatter Instead (File #4 on

the 400-405-01 tape). See the Sector Slip Manual for detalls.

The Disk Formatter Program Is a utility program designed
to format and check disk packs to be used on the disk
systems. It Is recommended that on=board error
correction for each drive be dlisabled throughout both
formatter and Initiallizer programs. After dilsk
Inltialization, It should then be enabled by runnling

the Configurator Program again. The Formatter Program
writes header Information In the header field and then
writes and reads different data patterns Iin the data
field to check the media of the disk.

This formatting process is done by first writing all

the headers on the disk. When the last sector header

Is formatted, the program will output, "Format Done".
Next, the data field is checked. Each pass of Formatter
Program signifies the completion of writing every
sector's data fleld on the disk with a data pattern and
then reading the data back twice. The data written is
compared to the data read for errors In the media. An
example of running the Formatter Program Is given below.

Boot the Disk Formatter Program from tape 400-405-00
or disk.

The following is a sample dialogue:
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ZETACO SMD DISK CONTROLLER FORMATTER REV. XX

STARTING ADDRESSES:
500-FORMATTER/CHECK PROGRAM
501=-CHECK PROGRAM ONLY
502-ERROR LOG RECOVERY
503-COMMAND STRING INTERPRETER

ENTER DEVICE CODE [27]:

SET SWPAK AS PER SECT 8.0 OR HIT (CR) TO CONTINUE
(This refers to Section 8.0 of Appendix A.0. For
normal operation, a (CR) Is done here.)

START TIME? = MON,DAY,YR HR,MIN

# PASSES TO FORMAT COMPLETION? = 6

UNIT "TYPE HDS CYLS SEC/TRK
0 0 5 823 32
2 1 5 815 24

ENTER UNIT NUMBERS (0,1,2,3) TO RUN: 0,2

UNIT: O

ENTER TYPE OF DISK: 0

UNIT: 2 ’

ENTER TYPE OF DISK: 1

FORMATTING UNIT 0,2

If errors are encountered using this program, refer to
the Trouble=shooting section of this manual, Section 3.0.

2.8.3.2 RDOS USERS: DIAGNOSTICS

Run at least one pass of the Disk Diagnostic Program
provided on the 400-405-XX tape.

This Diagnostic Program is provided to find fallures
that are related to the basic operations of the Disk
Controller.

Boot the Disk Diagnostic from tape 400-405=XX or dlisk.

The following Is a sample dlalogue with the DC=297
Controller set to device 27: .

ZETACO SMD DISK CONTROLLER DIAGNOSTIC REV. XX
STARTING ADDRESSES:
200-DIAGNOSTIC (INITIALIZE)
201=-DIRECT ODT ENTRY
202-RANDOM SEEK EXERCISERS
SEEK EXER 1 IS A SINGLE DRIVE EXERCISER
SEEK EXER 2 IS A DUAL DRIVE EXERCISER WITH
SEEK OVERLAP
500-DIAGNOSTIC (RESTART)
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2.8.3.3

ENTER DEVICE CODE [27]: Press carriage return
: ‘ (carriage return uses value in
brackets).
ANY DUAL VOLUME UNITS? INPUT 1t Press carriage return.
ENTER UNIT NUMBERS (0,1,2,3) TO RUN: Input 0,1
SET SWPAK AS PER 8.0, LISTING OR ENTER RETURN (CR) TO
CONTINUE

(This refers to Section 8.0 of Appendix A.1. For
normal operation a (CR) Is done here.) '

TESTING UNIT O

UNIT HDS CYLS SEC/TRK

0 5 823 35
THESE ARE THE UNITS AND CHARACTERISTICS FOUND, DO YOU
WANT TO LOOP ON READING THEM? ENTER 1, OTHERWISE ENTER
RETURN (CR). ‘ ‘

ADDRESSABLE SECTORS/TRACK WITH THIS CONTROLLER IS 64,
DRIVE UNIT #0 WILL BE IDENTIFIED AS A 6160 (73 MBYTE)
BY AOS. ‘

TEST(S) COMPLETE.

SEEK EXERCISER TESTS.

PASS '

If errors are encountered using this program, refer to
the Trouble=shooting section of thils manual, Sectlion 3.0.

RDOS USERS: RELIABILITY

Run the Disk Rellability Program on the 400-405-XX tape
for at least 15 minutes. |f time permits, let this program
run longer to fully exercise and test the disk subsystem.

The Disk Relliability Program Is a maintenance program
designed to exercise and test the disk system. The
program will test from one to four drives. Boot the
Disk Rellability program from the 400-405=XX tape.

The following Is a sample dialogue:
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ZETACO...DISK RELIABILITY REV. XX

STARTING ADDRESSES:
"500-REL IABILITY TEST
501=RELIABILITY TEST WITH OPTIONS
502-D1SK ADDRESS TEST -
503-COMMAND STRING INTERPRETER
504=-FORMAT ONLY :
505-RUN ALL TESTS
506-SEEK EXERCISER
507-RANDOM SEEK EXERCISER
510-ERROR COUNT/LOG RECOVERY

ENTER DEVICE CODE [27]: Depress CR

STARTING ADDRESS = 505 '

SET SWPAK AS PER 8.0, OR HIT (CR) TO CONTINUE

* (This refers to Section 8.0 of Appendix A.2. For

normal operation, a (CR) Iis done here,) :

ARE MAPS TO BE EXERCISED (YES/NO)? Input YES

START TIME? - MON,DAY,YR HR,MIN Input NO

ANY DUAL VOLUME UNITS (YES/NO)? Input NO

UNIT TYPE "HDS CYLS SEC/TRK
0 -0 5 823 32 -
2 1 5 815 24

ENTER UNIT NUMBERS (0,1,2,3) TO RUN: Input 0,1

UNIT: O :

ENTER TYPE OF DISK: Input O

UNIT: 1 o

ENTER TYPE OF DISK: Input 1
TESTING UNIT- 0,1 " (Refer to Section 3.0 if errors occur.,)

2.8.3.4 RDOS USERS: ZDKINIT

At this point, the disk drive and its media has been
tested satisfactorily and the media (data fileld) must
be prepared for the operating system. This Is

accompl ished with another program from the 400-405-XX
tape called ZDKINIT. Run at least one pattern of this
program.

Before you load any RDOS System onto a Model DC-297
Disk, YOU MUST INITIALIZE THE DISK BY RUNNING ZDKINIT.
This iIs a stand-alone program which performs all the-
functions of DG's DKINIT. Please refer to DG's manual
on loading an RDOS System for full details on the
functional ity of disk initialization.
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Remember that only ZDKINIT will work correctly for
Model DC-297 Disks. 'If you are building your system
from an RDOS release tape, do NOT run File 4 on the
DG tape after running ZDKINIT, DG's DKINIT cannot be
run on a Mode| DC-297 Disk. "ZDKINIT can, however, be
used to Initialize any DG supported disk,

STEP 1 = LOADING
Boot the ZDKINIT Program (#6) from the 400-405-XX tape.
STEP 2 - DISK TYPE
PROGRAM DISPLAYS:
DISK INITIALIZER - REY NN. NN/WITH ZETACO DISK
- * SUPPORT - REV, 1 S : -
DISK DRIVE MODEL NUMBER?
You Respond: 6XXX -

Note: Enter the X's exactly as shown above in "You
Respond"

A) If the disk type Is not valid =

Program Displays: |ILLEGAL DISK TYPE
Step 2 will be repeated until your response Is acceptable.

B) |If the disk type Is valid =
Program Displays: 6XXX (ZETACO Emulation) Drive Type
STEP 3 = DISK UNIT
Program Displays: DISK UNIT?
You Respond: DZx (where x Indicates drive number:

0 1..-----7)

A) If the disk unit is not vallid -
Program Displays: ILLEGAL DISK UNIT DECLARATION

Step 3 will be repeated until your response s acceptable.

B) If the disk unit Is vallid =
Program Displays:
#HEADS #SEC/TRK #CYL INDERS MGB/BLK
99 - 99 - 999 Megabytes I1f
disk >4000
blocks.

Blocks If disk
<4000 blocks.
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2.8.3.5 .

The 9's in the #HEADS, #SEC/TRK and #CYL in this
example are simply place holders, and do not represent
a real situation., The Information under these headlings
should represent the characteristics of the disk drive
the Controller was configured for.

STEP 4 - COMMANDS AND SUBSEQUENT OUTPUT
The commands which can be selected are identical to

those of DKINIT. From this point on, ZDKINIT will
perform exactly as’ DKINIT.

THE FINAL STEPS

2.8.4

For the final step, run the configurator again to
enable ECC Correction for each disk drive port. Now
that disk drive installation Is completed, correction
of any data error Is beneficial to system users. The
disk is ready to have system data installed on it."

If this disk subsystem Is to be the primary disk
subsystem, then the standard RDOS bulld procedure (not
provided in this manual) should now be continued.

NOTE: When sysgen asks, "Controller #1 6160/6161
Type?", answer NO. This allows up to four
drives to be attached to the Controller.
Answering YES allows only two drives,

After the system has been built, you should |oad the
programs from the 400-405-XX tape onto the system,

This will allow usage of the RDOSECC program as well as
store a copy of the ZETACO disk test programs in the

event that the 400-405-XX tape Is misplaced or head

skew problems arise on the tape drive in the future,

For more Insight into the RDOSECC program, see Section 4.0.
To load these programs onto the system disk, bring up

the system and execute a LOAD/V of Flle 8 from the
400-405=-XX tape.

A0S USERS

2.8.4.1

FORMATT ING
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Run the Disk Formatter Program provided on the 400-405-00
tape. Run at least three passes, preferably six. I f

you have purchased the Sector Slip option, you may wish
instead to run the Sector Slip Formatter (File #4 on

the 400-405-01 tape). See the Sector Sl|ip Manual for
details. ' :



The Disk Formatter Program Is a utlility program designed

to format and check disk packs to be used on the disk systems.,
It Is recommended that on-board error correction for each
drive be disabled throughout both formatter and Initlallzer
programs., ("lnitiallzer Program"® refers to DFMTR.) It

should then be enabled by running the configurator agalin

after disk Initiallzation.

The Formatter Program writes header information In the
header fleld and then writes and reads different data
patterns Iin the data field to check the media of the
disk. The formatting process is done flrst by writing
all the headers on the disk. When the |ast sector
header is formatted, the program will output, "Format
Done." Next, the data fleld is checked. Each pass of
the Formatter Program signiflies the completion of writing
the entire data field of the disk with a data pattern
and then reading the data back twice. The data written
Is compared to the data read for errors In the medla.

A sample run of the Formatter Program Iis given on the
followlng page..

Boot the Disk Formatter Program (Program #3) from the
400-405-00 tape.

The following is a sample dialogue:
ZETACO SMD DISK CONTROLLER FORMATTER REV. XX

STARTING ADDRESSES:
- 500-FORMATTER/CHECK PROGRAM
501=CHECK PROGRAM ONLY
502-ERROR LOG RECOVERY
503=-COMMAND STRING INTERPRETER
ENTER DEVICE CODE [27]: Press carrlage return
SET SWPAK AS PER SECT 8.0 OR HIT (CR) TO CONTINUE
(This refers to Section 8.0 of Appendix A.0. For
normal operation a (CR) Is done here.)
START TIME? - MON,DAY,YR HR,MIN Press carriage return
# PASSES TO FORMAT COMPLETION? = Input 6

UNIT "TYPE HDS CYLS SEC/TRK
0 -0 5 823 35
2 1 5 815 24

ENTER UNIT NUMBERS (0,1,2,3) TO RUN: Input 0,2
UNIT: O

ENTER TYPE OF DISK: Input O

UNIT: 2 -

ENTER TYPE OF DISK: Input 1

FORMATTING UNIT 0,2

If errors are encountered using this program, refer to
Section 3.0, Trouble=shooting.
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2.8,4.2

AOS USERS: DIAGNOSTICS
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Run at least one pass of the Disk Diagnostic Program
provided on the 400-405-XX tape.

This dlagnostic program Is provided to find fallures
that are related to the basic operations of the DIsk
Controller.

Boot the Disk Diagnostic from tape 400-405=-XX or Disk.

The followlng Is a sample dialogue for 6160 emulation
(AOS) with the DC=297 Controller set to device 27:

ZETACO SMD DISK CONTROLLER DIAGNOSTIC REV. XX
STARTING ADDRESSES:
200-DIAGNOSTIC (INITIALIZE)
201-DIRECT ODT ENTRY
202-RANDOM SEEK EXERCISERS
SEEK EXER 1 IS A SINGLE DRIVE EXERCISER
SEEK EXER 2 IS A DUAL DRIVE EXERCISER WITH
- SEEK OVERLAP
500-DIAGNOSTIC (RESTART)
ENTER DEVICE CODE [27]: Press carrlage return
ANY DUAL VOLUME UNITS? INPUT 1 Press carriage return
ENTER UNIT NUMBERS (0,1,2,3) TO RUN: Input 0,1
SET SWPAK AS PER 8.0, LISTING OR ENTER RETURN (CR) TO
CONTINUE
(This refers to Section 8.0 of Appendix A.1. For
normal operation a (CR) Is done here.)

TESTING UNIT O

UNIT HDS CYLS SEC/TRK

0 5 823 35
THESE ARE THE UNITS AND CHARACTERISTICS FOUND, DO YOU
WANT TO LOOP ON READING THEM? ENTER 1, OTHERWISE ENTER
(CR) RETURN. '

ADDRESSABLE SECTORS/TRACK WITH THIS CONTROLLER IS 64.

DRIVE UNIT #0 WILL BE IDENTIFIED AS A 6160 (73 MBYTE)
BY AOS.

TEST(S) COMPLETE.

SEEK EXERCISER TESTS.

PASS (Refer to Section 3.0 if errors occur.)



2.8.4.3

AOS USERS: RELIABILITY

Run the Disk Rellability Program from the 400-405-XX
tape for at least 15 minutes, but preferably one
complete pass to completely exercise and test the disk
subsystem,

The Disk Rellability Program Is a malntenance program
designed to exercise and test the disk system. The
program will test from one to four drives. Boot the
Disk Rellabllity Program from tape 400-405-XX or Disk.

The following Is a sample dialogue:

ZETACO...DISK RELIABILITY REYV. XX
STARTING ADDRESSES:
500-REL IABILITY TEST
501=RELIABILITY TEST WITH OPTIONS
502=-DISK ADDRESS TEST
503-COMMAND STRING INTERPRETER
504=-FORMAT ONLY
505=-RUN ALL TESTS
506=-SEEK EXERCISER
507-RANDOM SEEK EXERCISER
510-ERROR COUNT/LOG RECOVERY
ENTER DEVICE CODE [27]:
STARTING ADDRESS = 505
SET SWPAK AS PER 8.0, OR HIT (CR) TO CONTINUE
(This refers to Section 8.0 of Appendix A.2. For
normal operation a (CR) Is done here.)
ARE MAPS TO BE EXERCISED (YES/NO)? Yes
START TIME? = MON,DAY,YR HR,MIN
ANY DUAL VOLUME UNITS (YES/NO)? No

UNIT TYPE HDS cYLS SEC/TRK
0 0 5 823 35
2 1 5 815 24

ENTER UNIT NUMBERS (0,1,2,3) TO RUN: 0,1
UNIT: O

ENTER TYPE OF DISK: 0

UNIT: 1 ‘

ENTER TYPE OF DISK: 1

TESTING UNIT 0,1

If errors are encountered using this program, refer to
Section 3.0, Trouble=shooting.
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2.8.4.4

DFMTR

2.8.4.5

At this point, the disk drive and Its media have been
tested satisfactorily and the media (data field) must
be prepared for the operating system. This Is
accompl ished with DFMTR (DG's Disk Initializer), and
Is not documented In this manual. Run at least one
pattern of the DFMTR Program according to the
procedure outlined by the DFMTR Manual.
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THE FINAL STEPS

For the final step, run the configurator again to
enable ECC Correction for each disk drive port. Now
that disk drive Initialization Is completed, correction
of any data error Is beneficial to the system users.
The disk Is ready to have system data Installed on It.
If this disk subsystem Is to be the primary disk
subsystem, then the A0S bulld procedure (not provided
In this manual) should be continued from the sectlion
after the explanation of DFMTR which has already been
done. After the system has been bullt, you should load
the programs from the 400-405-XX tape onto the system.
This will allow usage of the AOSECC program as well as
store a copy of the ZETACO disk test programs In the
event that the 400-405-XX tape Is misplaced or head
skew problems arise on the tape drive In the future.
For more insight into the AOSECC program, see Section
4.0. To load these programs onto the system di sk,
bring up the system and execute a LOAD/V of File 9 from
the 400-405-XX tape. '



3.0

TROUBLE-SHOOTING, TEST PROGRAMS AND CUSTOMER SERVICE

ZETACO products are supported in many ways:

-Microprocessor based sel f-test of over 80% of the
board each time it is powered up, with LED status
reporting.

-Rel fabil ity Program on 9-track tape for use during
Installation and trouble-shooting.

=48-hour turnaround on most factory repairs or
replacement,

-Customer Support Hotline manned from 8:00 a.m. to
5:00 p.m. (Central Time) to answer your questions.

612-890-5135

-Factory-trained personnel at our Authorized Distributor
and Authorized Service Organizations. ‘

-Up to a two year warranty on all controllers in the
event of a hardware failure.

NOTE: |If you are referencing this section because of
disk subsystem errors, but have a system on the
disk that you want to retain, use Appendix C for
Information on which programs to run and how to
set them up so the system will not be destroyed.

SELF-TEST ERRORS

The DC=-297 Controller runs on-board microdiagnostics

each time the board Is powered up. The disk microprocessor
performs Independent, extensive testing of all internal
controller functions, The red LED indicates sel|f-test;

the red LED is on during disk self=-test (300 ms). |If

se| f-test passes, the red LED will go off and stay off.

If any subtest of self-test detects an error, the red

LED will blink an error code, pause, then blink the

error code again. The number of bl inks between pauses
identiflies the mal functioning circuit within the Controller
according to Table 3.1. Depressing the computer's

reset switch while the error code is being displayed

causes that section to |oop on the error and the LED

will be on continuously.

If the red LED does not blink or go out, then the 2925
clock circuitry, the 2910, or the power fall circuit may
be bad,. .



TABLE 3.1

Disk Self=test Error Codes_

3=2

ERROR
CODE TEST POSSIBLE FAILURE

1 EEPROM The data in the EEPROM did not
compare with expected data
(55 hex). EEPROM may not have
been previously burned.

2 - RAM Data read from RAM did not
compare wlith data written.
2114, PBUS or RAM data bus may
be bad.

3 SEQUENCE A forced sequence error did
- ERROR not occur within a specified
amount of time. Format
sequencer may be bad.
(No Clock)

4 SYNC DETECT A sync detect was not made In
a specified amount of time or
the terminate FF may not have
set. The sync reglister or
compare |logic may be bad or
the terminate FF may be bad.

5 ECC The generated ECC pattern did
not compare with the expected
pattern. The shift registers,
ECC logic or multiplexors may
be bad.

If the board fails Self=-test, try any or all of the
following:

1. Remove the board, clean the gold connector contacts
and re-install It.

2. Disconnect paddleboards and disk drive cables.

3. Try the board in a different slot.

4., Remove the board and Inspect all socketed ICs for
bent pins. |If any are found, gently pry the IC out

of Its socket, stralghten the pin and re-insert
It, being careful to observe proper orlentation,.

5. Press firmly on all socketed ICs to ensure good
contact.



6. Be sure jumpers JJ1 through JJ9 are securely placed
over all pins, and all jumpers are In the same
position (l.e., all FCC or all non=FCC).

If the board still falls Self=test, call the Customer
Support Hotlline for assistance (see Section 3.4).

400~405=-XX UTILITY PROGRAM ERRORS

3.2'1‘

The 400-405=XX utility programs are supplied on the
400-405-XX 1/2" magnetic tape. Included on the tape
are the Configurator Program, Disk Malntenance Programs
and System Support Programs and Utilities. This
section explains what to do when problems arse
encountered with the disk subsystem during or after
installation with these programs.

System Requirements

Data General Nova/Eclipse Family CPU/SPU
Minimum 32K Words Memory

Console Device at 10/11

Magnetic Tape Drive: 1/2" 9-Track

Printer at Device 17 for Hard Copy (Optional)

ERRORS BOOTING THE 400-405-XX TAPE

The 400-405=-XX 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

which 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 |oaded onto your disk directly from
Files 0 tThrough 7. File 8 for RDOS and File 9 for AOS
contaln the programs in the standard system dump

format and you can load them from these flles to your
disk. The procedure to boot the 400-405-XX tape Is
described in the four following steps.

1. Mount the tape on the tape drive and put It ON=LINE.
Be sure that the BP| setting matches that specified
on the tape label (normally 1600 BPIl).

2. Program Load = The method of program load varles
depending upon the processor being used.
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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 S140 Virtual Console, set 11A to 100022 (or
100062 for secondary tape drive). Then enter 100022L
(or 100062L).

For the S120 Virtual Console, enter 22H (or 62H for the
secondary tape drive).

3. 400-405-00 menu wlll be displayed on your console
|ike this:
FILE # PROGRAM FILENAME
2 DC=297 CONFIGURATOR CF297.SV
3 DISK FORMATTER DISKF.SY
4 DISK DIAGNOSTIC DISKD.SV
5 DISK RELIABILITY DISKR. SY
6 CSDKINIT=DISK INITIALIZER CSDKINIT.SV
- (RDOS SYSTEMS ONLY) '
7 CSDSKED=DISK EDITOR CSDSKED., SV
~ (RDOS SYSTEMS ONLY)
8 n,SV & .LS"™ FILES AND ANY UTILITIES IN
RDOS DUMP FORMAT
9 ",SV & .LS"™ FILES AND ANY UTILITIES IN

A0S DUMP FORMAT
FILE NUMBER?

If the data above Is not displayed, first check that
the tape unit was ON-LINE. If It was not, put It ON=-
LINE and boot the tape again. |If the tape unit was ON-
LINE, depress the break key. Check the program counter
for a 377. If If Is 377, check the prilority chain to
the tape controller. Also ensure that the boot device
Is correct, l.e. If the 400-405-XX tape Is on the
primary tape subsystem, the boot procedure uses device
22. |If the program counter Is any number other than
377, check that the tape's density and the tape unit
are the same density.

4, Enter the file number (2 through 7) you wish to
execute, followed by CR. The tape should then
space forward and load the program infto memory.



3.2.2

DC-297_CONFIGURATOR ERRORS

If the program locks up at any point, depress the
break key and examine the program counter. The data
at the address in the program counter can be used to
determine which device Is causing the program to loop.

DISK FORMATTER ERRORS

3.2.3.1

The Disk Formatter Program is a utility program
designed to format and check disk packs to be used on
the Disk Systems. It Is recommended that on-board
error correction for each drive be disabled throughout
both formatter and initiallizer programs. It should
then be enabled by running the conflgurafor again after
disk initiallzation.

FORMATTER ERROR DESCRIPTION

Errors during formatting occur after the header flelds
are written and "Formatting Done"™ has been output to
the console. These errors are displayed when they are
detected. The Controller status will be displayed with
the particutar problem spelled out below the status.
Each status bit Is also explained In the Programming
Section, Most errors that can occur are Servo,
Address, ECC or Ready errors. :
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3.2.3.2

3.2.3.3

SERVO CLOCK FAULTS

A Servo Clock Fault will terminate the format program.
Note the cylinder, head and sector the error was
detected on, (printed out on the console before
aborting). Use the command string interpreter
explained in Appendix A to seek to the cylinder noted
above, Next, do a Write to the head and sector
(transfer one sector) noted above. |f it again errors,
it Is not intermittent., Now try writing to other
sectors around the sector that erred. |f these

sectors also err, there are not enough bytes per

sector (576 minimum needed) and the disk unit manual
should be consulted to check the number of bytes per
sector, Another cause of this error could be Improperly
connected cables, or that the sector and Index pulses
are being transmitted over the "B" cable and not the
"A" cable. If these errors are intermittent, again
check for Improper cable connections, and recheck the
disk type for which the Controller is configured via
the Configurator Program.

ECC DETECTED ERRORS

3-6

There are two ftypes of ECC detected errors: ECC Detected
Errors with data printed out (data block flaws), and

ECC Detected Errors without data printed out. ECC

Errors will not abort the program. These errors usually
mean the controller detected a flaw in the disk medla.

For ECC Errors with error data printed out, up to three
words of good data and bad data are printed out, along
with a count number, This count number Is the number
of words found in the sector that are bad. For
example, If six words are bad In one sector, the first
three bad words will be printed out with the good and
bad data and the count will be six. The formatter
program automatically flags these sectors bad so the
operating system does not try to use this bad media.

ECC detected errors without error data words printed

out mean there is a bad spot on the media where the ECC
words are written. The formatter automatically flags
these sectors bad. |f the errors are excessive, (every
head or more) the bytes per sector could be short, Use
the disk drive's technical manual to check the number of
bytes per sector there are on the disk unit with the
present sector setting. 576 bytes or more are required
to run the DC=-297.



3.2.3.4

ECC_UNDETECTED ERRORS

3.2.3.5

This Is a data error undetected by the ECC circuitry.

ECC undetected errors will terminate the Formatter
Program. Note cylinder, head and sector the error
occurred on; also note the count number. Load the
configurator program and verify that the Controller is
configured for the right disk drive(s). |f the
configuration Is okay, load the formatter again and bring
up the command string interpreter as explained In
Appendix A, Use the command string to seek to the cylinder
noted previously. Next, write to the head and sector
(il.e. fransfer one sector). This helps verify that the
problem Is not intermittent. 'Now format the sector in
question and then write to it again. |If the error Is
still there, power down the system and then power it

back up. Examine the red LED for any self=-test errors.,
If there are none, try the DC=297 in another slot.

3.2.3.6

SURFACE OR SECTOR ADDRESS ERRORS

Surface/Sector address errors do not abort the format
program. These errors usually Indicate bad media In the
header field., The formatter will automatically flag
these sectors bad. |If these errors are intermittent or
excessive, check for poor disk termination, improper disk
cabling or grounding, and re-check the Controller
configuration for the correct disk types.

LOSS OF READY

Loss of Ready errors abort the format program. They can
be caused by Iimproper cabling or termination. These
errors indicate the disk unit was not ready when a command
was issued, Check that the disk unit Is powered up and

no faults have occurred on the disk unit,
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3.2.3.7

302.308

DEFAULT CHARACTERISTICS

Normally, the ZETACO Formatter, Rellability and
Diagnostic programs will display the drive
characteristics previously selected with the
Configurator Program. However, if the Controller does
not see a unit selected from the disk drive, the
following set of "default characteristics" will be
displayed: ‘

UNIT TYPE CYL HEADS SECTORS
0 ~ 0 411 ' 32
1 1 823 32
2 2 823 32
3 3 823 32

OO LU

1
1

This problem may be caused by one or more of the
conditions |isted below:

1. Drive Off Line

2, Cables not connected

3. Bad cable(s)

4, Incorrect cabling sequence (lIs
Yellow LED ON?)

5. Calling up wrong Device Code or
non-existent Device Code

6. Interrupt and Priority chain broken

7. Terminator of disk drive not I[N

SLOW_FORMAT

3.2.3.9

The Formatter Program formats 300 MB in about 56 minutes
and time Is directly proportional to the disk size. |If
It takes more time than this, the disk is probably
skipping revolutions, To alleviate this problem,
reconfigure the Controller to interleave the disk.

Refer to Section 4.1.6 for more Information,

3.2.4

ADDITIONAL TROUBLE-SHOOTING FOR ALL FORMATTER PROBLEMS
For any error encountered while formatting, It Is beneficial

to try a different "B" port. This isolates some logic on
the Controller that cannot be checked by selftest.

DISK DIAGNOSTIC

This Diagnostic Program Is provided to find failures that
are related to the basic operations of the disk controller.



When the diagnostic detects an error, it prints out the
test number that falled along with the actual problem,
Use the SWPAK reg to help determine whether or not the
error Is intermittent. This is done by setting switch 3,
which prints out an error percentage. Refer to Appendix
B for detalled definitions of the bits in the SWPAK reg.
Depressing the M key allows you to observe the contents

Servo Offset Forward errors can occur in the diagnostic

if the disk unit does not support the offset command.

They are also caused by disk drives that return a write
protect to the controller during an offset. The technical
manual for the disk unit should be consulted to determine
whether your disk can exhibit the offset problem. If

it does, this error is invalid and can be overlooked.

Servo Offset Reverse errors can occur in the diagnostic

if the disk unit does not support the offset command.

They are also caused by disk drives that return a write
protect to the Controller during an offset. The technical
manual for the disk unit should be consulted to determine
whether your disk can exhibit the offset problem. |If

it does, this error Is invalid and can be overlooked.

The Disk Rellability Program is a maintenance program
designed to exercise and test the disk system. The
program will test from one to four drives. Boot the Disk

3.2.4.1 DIAGNOSTIC ERROR DESCRIPTION
of this register.
3.2.4.2 SERVO OFFSET FORWARD
3.2.4.3 SERVO OFFSET REVERSE
3.2.5 DISK RELIABILITY
Reliability Program from 400-405-XX tape.
3.2.5.1

RELIABILITY ERROR DESCRIPTION

Reliability errors are displayed when they are detected.
The controller status will be displayed with the
particular problem spelled out below the status. Each
status bit Is explalned in the Programming Section, but
since the error is also spelled out, referencing the
Programming section may not help. Most errors that can
occur are default or ready errors,



3.2.5.2 LOSS OF READY

These errors indicate the disk unit Is not ready when a
command was Issued., Check that the disk unit Is powered
up and no faults have occurred on the disk unit.

3.2.5.3 DEFAULT CHARACTERISTICS

Default characteristics are displayed when the Controller
does not see a unit selected from the disk drive.
Refer to Secton 3.2.3.7.

3.2.5.4 ADDITIONAL TROUBLE=SHOOTING FOR ALL RELIABILITY PROBLEMS

For any error encountered while formatting it is
beneficial to try a different "B" port. This isolates
some logic on the Controller that cannot be checked by
Sel f-test.

3.3 SYSTEM ERRORS

If a system error occurs, use the manual provided with
the computer system to help determine what Is wrong. For
example, if a panic code is given, look up the code;

this information could help determine how to solve the
problem., Next, try to execute a similar function and

see if the same results are obtained. |If a BURST or a
PCOPY is not working, try a DUMP., This could add vital
information about the problem. :

3.4 CUSTOMER SUPPORT HOTL INE

ZETACO, Inc, provides a Customer Support Hotl ine

( 1-612-890-5135)) to answer technical questions and to
assist with installation and trouble-shooting problems.
The Hotline Is manned by a technical team from 8:00 a.m.
to 5:00 p.m. (Central Time) Monday through Friday.

To facilitate over~-the-phone trouble-shooting, please
fill out the checklist on the following page before
placing your call.



HOTL INE TROUBLE=-SHOOTING CHECKLIST

CPU Operating System and Rev.
Is this Controller replacing a previously installed subsystem?

Device Code of new Controller: Any similar subsystem In

the CPU? YES NO If yes, then its Device Code:

Configuration Facts

Problem Description

Problem happens when (during DUMP, Reliability, etc.)?

Intermittent or consistent problem?

Does Sel f-test pass?

Priority of Board in CPU (Slot)

Reviewed Interrupt and Priorlity Jumpers on Vacant Slots?

Tried Different Slot?

Cleaned gold-fingered contact points of board and reset board?

——

Does supplied ZETACO 1/2" tape "BOOT" correctly?
Is peripheral set to correct unit number, and is terminator IN?7_____
For peripheral disk drives, what Is Sector Switch setting? __________
Double checked PIN 1 of cable to Pin 1 of Controller, backplane and

peripheral?

Result of ZETACO Rellability or Diagnostic:



3.5

PRODUCT RETURN AUTHORIZATION

3.6

When controller mal function has been confirmed using the
tests outlined in Sections 3.1 through 3.4, the board can
be returned to ZETACO for warranty repalir or for time-
and-material repalr If the product has been damaged or Is
out of warranty., A Return Material Authorization (RMA)
number Iis required before shipment and should be
referenced on all packaging and correspondence,

To ensure prompt response, the information outlined in
the Material Return Information form on the following
page should be gathered before calling your Authorized
Distributor or the ZETACO HotlIne for the RMA number.
Please Include a completed copy of the Material Return
Information form with the product., Each product to be
returned requires a separate RMA number and Material
Return Information form,

To safeguard the Controller during shipment, please use
packaging that Is adequate to protect If from damage.
(The original packaging Is recommended.) Mark the box
"Del icate Instrument™ and indicate the RMA number(s) on
the shipping label.

WARRANTY INFORMATION

All ZETACO controllers and couplers are warranted free
from manufacturing and material defects, when used in a
normal and proper manner, for a perliod of up to two years
from date of shipment. Except for the express
warranties, stated above, ZETACO disclaims all
warranties including all Iimplied warranties of
merchantabil ity and fitness., The stated express
warranties are in |ieu of all obligations of
|labilities on the part of ZETACO for damages,
including but not limited to, special, indirect or
consequential arising out of or in connection with the
use or performance of ZETACO's products,



MATERIAL RETURN INFORMATION

All possible effort to test a suspected mal functioning controller
should be made before returning the controller to ZETACO for
repair., This will: 1) Determine if the board Is actually
defective: 2) lIncrease the speed and accuracy of a product's
repair, which is often dependent upon a complete understanding of
the user's checkout test results, problem characteristics, and the
user system configuration, Test results for the disk controller
should be obtained by performing the tests below. (Use back of
page If more space Is needed.)

TEST RESULT

Sel f-test
Formatter
Diagnostics
Rel labil ity

Other tests performed (system operation, errors, etc.):

Please allow our service department to do the best job possible by

answering the following questions thoroughly and returning this

Information with the mal functioning board.

1. Does the problem appear to be Intermittent or heat sensitive?
(If yes, explain.)

2. Under which operating system are you running? (RDOS, A0S)
Include Revision number. - :

3. Describe the system configuration, (i.e. peripherals, controllers,
model of computer, etc.).

4, Has the controller been returned before? Same problem?

To be filled out by CUSTOMER:

Model #:
Serlal #:
" RMA #: (Call ZETACO to obtain an RMA number.)

Returned by:

Your name:
Firm:
Address:
Phone:







4.0

4.1

CONTROLLER USAGE GUIDEL INES

CONTROLLER FEATURES PROGRAMMED BY THE CONFIGURATOR

4.1.1

CONF IGURATOR HELP (H or W Command)

4.1.2

The DC=-297 Configurator Includes two "HELP" commands,
one for OPERATIONAL questions and one which suggests
WHAT you might want to do. In addition, you can get an
explanation for any Item by responding with an "H" to
the question. Please use these functions whenever you
are uncertain as to what to do.

THROTTLE BURST RATE (F Command)

4.1.3

This Is defined as the number of word transfers that
take place over the data channel during a single bus
access by the disk controller. Throttle adjustment Is
dependent on the type of system configuration in which
the Controller Is Installed. Too low a throttie
setting could result In slow disk performance and too
high a setting could cause a data late on another data
channel device. The Controller may be set to burst
rates of 4, 8, 16, 32, 64, 128 and 256 words per
access. A burst rate of 16 Is recommended for most
applications.

The DC=297 allows you to select a different burst rate
for each port on the Controller, thereby giving the
ability to fine tune the bus to the particular speed or
activity of each disk drive.

SYNC BYTE (M Command)

The DC=297 supports a disk media format that contains a
header sync byte and data fleld sync byte (versus only

a sync bit). The sync byte provides better header
address verification and data Integrity. This sync

byte Is user definable for each drive port. Any value
between 01 hex and FF hex Is acceptable, although 93

hex (223 octal) Is the recommended value. When entering
a sync byte use the octal number. This feature can
provide a means for disk pack access securlty between
different disk subsystems.



ERROR CORRECTION ENABLE/DISABLE (E Command)

4.1.5

When this function is enabled, on=board error
correction and data strobe early/late occur
automatically on bad disk data. Also, a running count
of ECC corrections and successful data strobe early or
late data recoveries are logged in scratch pad memory
(separate count for each unit). With this function
disabled,. ECC corrections must be handled by the
software. This feature can be selected on any port.

If any disks are going to be formatted and Initiallzed
following configuration, it Is recommended that on=board

ECC be disabled, then re-enabled after disk initiallization.

MEDIA FORMAT (M Command)

The DC=297 currently offers a cholce of five (5)
different disk media formats to maintain compatibility
with other disk subsystems. Each port Is Independently
configurable for any of the formats. For disk drive
types currently avallable In the Configurator through
the D command, the recommended media format wlll be
automatically assigned when the drive Is selected. |If
you are configuring for a drive not currentiy listed,
consult your drive manual for transfer rate
specifications,

The disk media formats avallable are:

ZETA 1 standard 1.25 MB/second (10Mhz) format
(recommended for drives that transfer data at
rates of less than 1.5 MB/second (12Mhz)).

ZETA 2 high speed format (version of standard format
designed for use with drives with transfer
rates of 2.5 MB/second (20Mhz).

ZETA 3 high speed compatible format (version of
standard format designed for use with drives
with transfer rates of 1.5 MB/second to 2
MB/second (16Mhz)).

ALT1 Al ternate vendor (Spectralogics) format.

ALT2 Xyloglcs format.

See Figure 1.2 for detalled Information.



Sector iInterleaving Is used to compensate for slow disk
performance caused by the Inability of the CPU to keep
up with the transfer rate of the drive. This "data

channel latency" may occur when many devices share the

greater than 10 Mhz. |Interleaving may be used along
with throttling to "tune" a system's performance.
The DC=297 supports physical sector Interleaving from

Interleave ratio. An interleave factor of 1 (1:1, or
non=-interleave) should be sufficient in most cases.
However, for drives with transfer rates greater than 10
Mhz, an interleave factor of 2 or higher Is recommended.

The Interleaving avallable with | Command should not
be confused with the logical Interleaving available
with the D Command. For a description of loglical

Interleaving Is In use, physical Interleaving Is not

4.1.6 INTERLEAVE FACTOR (I Command)
data channel, or when the drive transfer rate Is
2:1 to 6:1, and each port can have a different
interleaving, see Section 4.1.,7. When loglical
permitted.

4.1.7

DISK DRIVE TYPES (D Command)

This section of the Configurator Program allows the
operator to assign drive characteristics on a port=by=-port
basis. Note that drive characteristics are assigned

per "port", or "B" cable, and not per the drive's unit
number setting. (Any unit can be connected to any of

the four ports.) A warning will be issued when a
potentially Illegal configuration Is attempted. M"HELP"
information Is avallable throughout, by typing "H",

The DC=297 is capable of controlling virtually any disk
drive that meets the SMD interface specification. The
Controller may be configured to assign drives of
varylng capaclties, transfer rates, formats, etc. to
any of the four ports.

Under RDOS, the DC=297 can take advantage of the full
capaclity of most disk drives because ZETACO's Disk
Initiallzer, CSDKINIT, allows deviation from standard
RDOS disk emulations. To achleve the same flexibility
under A0S, ZETACO has developed a tool called Virtual
Mapping. To use Virtual Mapping simply answer "Y" to
the Configurator question, "WILL THE CONTROLLER BE RUN
IN VIRTUAL MODE?" Then use the HELP Command [f you
have questions. For an explanation of Virtual Mapping,
see Appendix C.
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Notes regarding dual volume drives:

Dual volume drives must be assigned an even unit
number. A dual volume drive Is treated as two loglcal
units, so a maximum of two dual volume drives, or one
dual volume and two single volume drives may be
attached to the Controller.

There are two forms of dual volume drilves:

The first Is an actual dual volume drive designed with
Tfwo physical volumes, usually one fixed and one
removable cartridge. These Include the Control Data
Corporation Lark and 9448 (CMD), and Amcodyne's 7110.

The other form Is actually a single volume drive that
Is "split" by the Controller into two logical units to
provide the sizing characteristics necessary for DG
emulation. For example, under AOS, the Fujitsu 2351
(Eagle) Is split for dual 6061 emulation, and the

CDC XMD 9771 is spllit for dual 6161 emulation.

This technique Is called "logical interleaving" and Is
avallable with the D Command. When configuring for a
disk for which loglcal interleaving is recommended, the
Configurator will ask, "WILL THIS DISK REQUIRE LOGICAL
INTERLEAVE? ([YJ N)". A carriage return selects
logical Interleaving. For further clarification, use
the HELP Command (type H).

Note that when logical Interleaving Is In use, physical
Interleaving (avallable with the | Command) iIs not
permitted.

Both forms of dual volume drives must have each l|ogical
unit formatted separately by the initiallzer programs,
(CSDKINIT for RDOS or DFMTR for AOS). In the case of
ZETACO's Formatter Program, which must be run prior to
the Initlializer program, the "split" form of dual
volume drives must be formatted at the same time or
errors wlll occur. The other form of dual volume disk
drive may be formatted at the same time or separately.



DISK ECC COUNTER UTILITIES

The Model DC-297 Controller maintains a counter of ECC
corrections for each disk drive connected to the board.
These are the corrections performed by the firmware and
are therefore, Invisible to the system except through
these counters. The counters are automatically cleared
by the reset switch on the front panel or if the
Controller iIs powered down,

The utllities must be loaded onto disk from the
400~-405-XX tape (RDOSECC.SV for RDOS and AOSECC.PR for
AOS). The utilities allow you to monitor the media by
displaying or modifylng the counters. Depending upon
your needs, you can reset the counters to zero on some
regular basis: dally, weekly, monthly, etc.

Step 1 = EXECUTING THE PROGRAM UNDER CL |

A) RDOS Version = Input: RDOSECC
B) AOS Version = Input: X AOSECC

Step 2 - MAIN MENU
ZETACO - ECC FUNCTIONS

1) DISPLAY CONTROLLER ECC CORRECTIONS
2) RESET CONTROLLER ECC CORRECTIONS
3) STOP
NOTE: SELECT ONLY THOSE DRIVES WITH ZETACO
CONTROLLER BOARDS. RESULTS ARE
UNPREDICTABLE ON OTHER BOARDS.

ENTER SELECTION
You Respond:

1) To display the ECC corrections counter(s)
2) To modify the ECC corrections counter(s)
3) To terminate the program and return to CLI

Step 3 = ENTERING THE UNIT

IF YOU SELECTED 1 OR 2, PROGRAM DISPLAYS:
: - ENTER UNIT:

You Respond:
DZn (n=0, 1 «¢., 7) for RDOS
DPFN (p=0, 1, 2, 3, 10, 11, 12, 13) for AOS
Carriage Return or New Line to return to Main Menu
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4-6

The program will display the (decimal) value of the
corrections counter for the drive selected. This step
will be repeated until the response to ENTER UNIT is
carrlage return or new line.

Step 4 - MODIFYING THE COUNTER

If your response to the Main Menu was 2, there willl be
another message after STEP 3:

ENTER NEW VALUE:
You respond with the (decimal) value to which you want
the counter set. The number must be between 0 and
65,535. This step will be repeated until you enter a

carrliage return or new line which will return you to
Step 3.



5.0

PROGRAMMING NOTES

5.1.1

PROGRAM INSTRUCTIONS

SYMBOL IC DEFINITIONS USED

DXXF AC, DSKP
DXX means elther DOA, DOB, DOC, DIA, DIB or DIC

F means Function: There are three functions; C, S, P.
Each affects the controller differently as described
below,

C = CLEAR Resets Busy and Done flags to zero,
aborts all data ftransfer commands, and
clears data transfer status (DIA) fault
bits 6, 7, 8, 9, 10, 11, 12, t3, 14 & 15.
Also clears RD/WRT and drive attention
flags and Interrupt request,

S = START Sets busy flag, clears done and

‘ o initiates one of the following commands
selected by a DOA: Read, Write, Formaft,
Read Buffers or Verify. Also clears
interrupt request and data transfer
status (DIA) fault bits 6, 7, 8, 9, 10,
11, 12, 13, 14 & 15,

P - PULSE Sets control full flag and initiates one
' of the following commands selected by a
DOA: Recal, Seek, Stop, Offset, Write
Disable, Release, Trespass and Exam
Controller RAM, '

AC ACCUMULATOR = There are four ACs: 0, 1,
2 and 3, '

DSKP DEVICE CODE: PRIMARY = 27 Octal

o - SECONDARY = 67 Octal
(Others available)

BINARY REPRESENTATION OF AN 1/0 INSTRUCTION

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

15

0 1 1 AC OP CODE FUNC DEVICE CODE
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5.1.2

INTERRUPT MASKING (BIT 7)

MSKO AC

Execution of the Mask Instruction with BitT 7 equal to a
one in the selected accumulator will set the interrupt
mask within the controller board. This will Inhibit
any further Interrupt requests by the controller until
the interrupt mask is cleared, either by an IORST
instruction or execution of the mask instruction with
accumul ator Bit 7 equal to a zero,

I/ORESET INSTRUCTION

IORST

Execution of an IORST instruction serves as a master
reset to the controller board. Upon completion of an

IORST the controller will attempt to select unit zero
and default the command register to a read operation.

1/0SKIP INSTRUCTION USAGE

5.2

Used to poll the state of the controller board (command
Is done or busy). |If the skip condition is met the
next instruction is skipped, otherwise the next
instruction [s executed.

SKPBZ DSKP = SKIP |F BUSY FLIP-FLOP IS CLEAR.

SKPBN DSKP = SKIP IF BUSY FLIP-FLOP IS SET.

SKPDZ DSKP = SKIP IF DONE FLIP=-FLOP IS CLEAR,

SKPDN DSKP - SKIP IF DONE FLIP-FLOP IS SET.

5.2.1

ACCUMULATOR FORMATS FOR THE 1/0 INSTRUCTIONS

This section explains the meaning of each bit in the
accumul ator used by the 1/0 instruction,

5=2

DOA - USED TO SPECIFY A COMMAND AND A DRIVE
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5.2.1.1__ BINARY REPRESENTAT ION
o 1 2 3 4 s 7 8 9 10 11 12 13 14 15
o 1] 1| ac 0 0 F DEV ICE CODE
5.2.1.2 _ ACCUMULATOR FORMAT
o 1 2 3 4 3 7 8 9 10 11 12 13 14 15
R/W| CLR SEEK
DN DONE COMMAND DRIVE NOT USED

BIT POSITION

0
1

FUNCTION OF THE

BIT

Clear Read/Write Done If it is a ONE

Clear Seek Done Attention
for Drive Unit 0 If It Is
ONE

Clear Seek Done Attention
for Drive Unit 1 if It Is
ONE -

Clear Seek Done Attention
for Drive Unit 2 1f It is
ONE

Clear Seek Done Attention
for Drive Unit 3 if [t Is
ONE

Flag
a

Flag
a

Flag
a

Flag
a
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BITS 5=-8 SPECIFY A COMMAND

If bits 5=-8 FUNCTION REQUIRED
are set to: COMMAND IS ©  TO INITIATE
0000 READ START
0001 RECALIBRATE PUL SE
0010 SEEK ] PUL SE
0011 STOP DISK - PULSE
0100 OFFSET FORWARD PUL SE
0101 OFFSET REVERSE PUL SE
0110 WRI1TE ‘DISABLE PUL SE
o111 RELEASE DRIVE PUL SE
1000 TRESPASS - PUL SE
1001 SET ALT MODE 1 NONE
1010 SET ALT MODE 2 NONE
1011 EXAMINE RAM PUL SE
1100 DATA VERIFY START
1101 READ BUFFERS START
1110 WRITE START

1111

FORMAT START

NOTE: SEE SECTION 5.3 FOR DETAILED COMMAND DESCRIPTION.

BITS 9 - 10 DRIVE SELECTION: |Issue the command to the
o ‘ : drive specified by these bits,

00 - Drive Unit O
01 - Drive Unit 1
10 = Drive Unit 2
11 = Drive Unit 3
DOA will reserve a previously unreserved drive,

Bit position 9 Is not used if 616X,

BITS 11 =15 Reserved for future consideration.

5.2.2 DOB = LOAD THE STARTING MEMORY ADDRESS

Execution of this Instruction will load the
controller's address counter with the contents of the
specified accumulator and will be used as the starting
memory address for a command that requires a data
channel| transfer operation.

DOBF AC, DSKP
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5.2.2.1

BINARY REPRESENTATION

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 1 1 AC 1 1 0 F DEVICE CODE
5.2.2.2 ACCUMUL ATOR FORMAT

0 1 2 3 4 5 6 7 8 g 10 11 12 13 14 15

MEMORY ADDRESS BITS

T__EXTENDED MEMORY ADDRESS BIT
5.2.3 DOC - LOAD THE DRIVE ADDRESS

The DOC accumulator has two separate functions

depending on the command [ssued by the DOA instruction.

If the DOA command Is a seek, then the DOC accumul ator

bits specify the cylinder (or track) to seek to. |If

the DOA command is a read, write, format or data

verify, then the DOC accumulator bits specify the

starting surface, the starting sector and the number of

sectors to transfer (two's complement).

DOCF AC, DSKP
5.2.3.1 BINARY REPRESENTATION

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 1 1 AC 1 1 0 F DEVICE CODE
5.2.3.2 ACCUMUL ATOR FORMAT (For Seek)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

NOT USED CYL INDER ADDRESS
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5.2.3.3 ACCUMULATOR FORMAT (For Read, Write, Format or Data Verify)

SINGLE DOC

Single DOC describes the process of executing one DOC
instruction for each DOA instruction that specifies one
of the four functions mentioned. This process Is used
to support a disk drive running 32 -sectors or less and
32 surfaces or less, The reason no more than 32 sectors

can be supported with Single DOC is that only five
bits of the accumulator used by the DOC are used to

address a sector on the disk. As a result, the sectors
that can be addressed are sectors 0 to 31, or 32 sectors,

DOuBLE DOC

Double DOC refers to a process where two DOC
Instructions are given consecutively for each DOA
command specifying a Read, Write, Format or Data
Verify. This procedure Is required to obtain the.
maximum efficiency from a disk drive capable of running
more than 32 sectors, The first DOC's accumulator will
contain extended disk address information and the
second DOC's accumulator will contain the lower five
bits of the surface, sector and count (this second DOC
would be the only DOC for Single DOC). The accumulator
formats for each DOC follow. '

5.2.3.3.1 THE FIRST DOC

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

HD |SEC CNT
MSB | MSB MSB

5.2.3.3.2 THE SECOND DOC
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

SURFACE ADDRESS SECTOR ADDRESS COUNT

NOT USED
5 STARTING SURFACE ADDRESS
10 STARTING SECTOR ADDRESS
15 2 |S COMPLEMENT NUMBER' OF SECTORS TO BE TRANSFERRED.

- O\ — O
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5.2.4 CONTROLLER STATUS

There is a large amount of status information shared
between the disk controller and the computer; so much
information that all the bits from the DIA, DIB and the
DIC are not enough to satisfy the required amount of
information., As a result, Alternate Mode was Incorporated
to change the meaning of the following DIA, DIB or DIC.
There are two alternate modes, called Alternate Mode 1
and Alternate Mode 2. To Iinvoke an alternate mode, a
DOA command must be issued with the desired alternate
bits set, Otherwise, the controller will return non-
alternate mode status.

5.2.4.1 DIA - NON ALTERNATE MODE - READ DATA STATUS

DIAF, AC, DSKP

5.2.4.1.1 BINARY REPRESENTATION

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 1 1 AC 0 0 1 F DEVICE CODE

5.2.4.1.2 ACCUMULATOR FORMAT DIA - NON ALTERNATE MODE
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

BIT # DEFINITION
0 Control Full
1 Read/Write Done
2 Unit 0 Atten Done
3 Unit 1 Atten Done
*4 Unit 2 Atten Done
*5 Unit 3 Atten Done
-6 Bus Error
7 lllegal Sector Address
8 ECC Error
9 Bad Sector Flag
10 Cylinder Address Error
1 Surface/Sector Address Error
12 Verify Error
13 Read/Write Timeout
14 Data Late

15 Read/Write Fault

* Bit Positions 4 and 5 are not defined if 616X Emulation.
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DATA TRANSFER STATUS BIT DESCRIPTIONS

ACCUMULATOR BIT DEFINIT ION DESCRIPT ION
POSITION - IR a -

0 CONTROL FULL Will be a ONE when

: ' the Controller
receives a pulse
function. WIill be a
ZERO once the
Controller com<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>