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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 ZDF-1 Disk
and Tape Driver Controller. The information contained herein is the property of ZETACO,
Inc. and shall net be reproduced in whole nor in part without prior written approval of
ZETACO, Inc.

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

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

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

Copyright 1986. All rights reserved.
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PREFACE

This manual provides complete instructions for installling Zetaco's
model| ZDF-1 disk/tape controller with cabling and tailoring the
controller to meet your specific requirements. Instructions are
also provided for using the programs and utilities contained on
the software support tape. Detailed programming information and
command descriptions have been Included to aid in program
development and fault analysis. The Installation section steps
through all phases from controller and cable Installation to
controller preparation using the Configurator program to testing
and disk initialization. The information in this manual Is
divided intfo the following sections:

SECTION 1 PRODUCT DESCRIPTION - Briefly describes the
‘ - controller and its features.

SECTION 2 SPECIFICATIONS - Lists functional and physical
' characteristics of the controller.

SECTION 3 INSTALLATION - Contains procedures for unpacking
‘ and installing the controller, tailoring It per
system requirements, testing disk and tape
subsystems and initializing disk media.

SECTION 4 ZDF-1 SOFTWARE SUPPORT PACKAGE - Describes the
' contents and use of the 1/2 inch tape included
with the controller.

SECTION 5 TROUBLE-SHOOTING, CUSTOMER SERVICE - Contalins
‘ information to be used In analyzing subsystem
faults and instructions on returning suspect
equipment for repair.

SECTIONS 6-7 DISK AND TAPE PROGRAM CONTROL - These sections
' describe controller programming and operation.
For use in fault analysis or program development.

SECTION 8 TAPE COUPLER GUIDELINES, UTILITIES - Describes
' streaming operation and use of the utilities
supplied on the software tape in optimizing
performance of streamer tape drives.






1.0

PRODUCT DESCRIPTION

GENERAL

The Zetaco ZDF-1 is a dual function peripheral controller
which combines high performance disk and tape confrol on
a single standard interface board for use in Data General
minicomputers. The controller supports most disk drives
which use the industry standard SMD interface, and most
industry standard 1/2 inch 9 frack magnetic tape drives
using the Pertec interface with embedded formatter.

The ZDF-1 emulates Data General's 60XX, 61XX and 6214 series

disk subsystems and 6021 and 6125 tape subsystems with no
software patches required for RDOS or A0OS. It may be
installed in any 1/0 ONLY slot of DG's Nova or Eclipse
series minicomputers. Disk and Tape Interface cabl ing

Is via the computer backpanel and is compatible with

DG's FCC-compl iant chassis.

Up to four disk drives of differing sizes and transfer
rates may be attached. The disk controller has been
designed to provide increased system throughput and
reliability, and to achieve the most efficient use of
the full capacities of standard and non-standard disks.

The tape coupler confrols up to eight formatted streaming
or start/stop drives. To facilitate streaming the coupler
supports low/high speed, dynamic inter-record gaps, and
"read |ook-ahead".

The contfroller's architecture employs dedicated
microprocessors, buffers and bus acquisition conftrol to
maintain individual disk and tape performance.

The ZDF-1 uses EEPROM memory (nonvolatile, re-programmable
memory) as a replacement of switches for contfroller
configuration. The 1/2 inch tape included with the
controller contains a program that must be run to set up
the controller with disk type information and optional
control ler features.

The ZDF-1 controller is warranted against defects in
material and workmanship for two full years from date
of factory shipment.
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ZDF-1 FEATURES

.Dedicated disk and tape microprocessors for greater
throughput

.EEPROM eliminates switches and provides total software
configurability

.EEPROM Configurator program provides total flexibility
with a "User Friendly" format

.Software support package containing Configurator,
diagnostics and utilities included on 1/2 inch
tape

.User definable interrupt and data channel priority
of disk vs. tape

.User definable device codes from 20 to 76 octal

.Independent selftest microdiagnostics for disk and
tape with error reporting via LEDS

.Separate disk and tape LEDS indicate Busy, device
status and selftest

.lnternal cabling attaches to connector panel for use in

FCC approved computers

.Shielded external cabling is In compliance with FCC
for RF emission
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DISK CONTROLLER FEATURES

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

.Supports two logical Disks with one physical Disk
Drive

.Simultaneous control of up to (4) SMD Interfaced Disk
Drives

.lncorporates an Eleven Bit SMD Tag Bus to accomodate full
capacity of the larger Drives

«Mix drives of different capacities, transfer rates, and
medlia formats

.On-board 32 bit error checking and correcting of burst
errors up to 11 bits In length

.High speed microprocessor design supports transfer rates
up to 2 MB per second

.Two sector buffer

.User definable sector interleaving

.Adjustable DCH throttle control

.Supports overlap seeks

.0Offset positioning for data error recovery

.Automatic data strobe early/late for data error recovery

.Two methods of power fail detection control open cable
detect

.Logging of the number of Data corrections that have
occurred on a per unit basis

.One second pick delay on power up controls disk drive
power sequencing

.Header CRC error auto re-try

.Dual volume drives supported (two physical volumes)
.Supports dual ported drives (dual processor)

.User definable header Sync Byte

.Program Load (BOOT) waits for drive ready

.Fairchild "FAST" logic used to increase performance and
reduce power consumption
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1.2.2

TAPE COUPLER FEATURES

.Interfaces Data General's Minicomputers to Formatted
Magnetic Tape Drives produced by popular Pertec
Intferface Tape Drive Manufacturers

.Microprocessor based controller adds flexibil ity and
performance enhancements

a) Dynamic inter-record gap These features enhance
streaming capabi| ity

b) Read look ahead using standard D.G.
software

. Software compatabli| ity to Data General operation
sof tware

.FIFO buffering for data channel |l atency
.Memory addressing capability to 64K words
.Software selectable streamer modes

.Supports transfer rates up to 1 MB per second

-Handles up to eight industry standard 1/2 inch tape
drives

.Automatic high speed file search



2.0

SPECIFICATIONS

2.1

2.1.1

DISK CONTROLLER

DRIVES PER CONTROLLER:

MEDIA FORMAT:

SECTOR ORGANIZATION:

ERROR CORRECTION CODE:

TRANSFER RATE:

EMULATION:

INDICATOR LEDS:
(See Figure 2.1)

__FUNCTIONAL CHARACTERISTICS

Up to 4 single volume or
up to 2 dual volume.

4 avaijlable formats selectable
per port with user-defined sync
byte. (See Figure 2.2 for detail).

Contiguous or variable interleaved.

32-bit polynomial; detects and
corrects all burst errors up to
11 bits.

Up to 2 Mbytes/sec (16 Mhz bit
rate).

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

YELLOW: UNIT DE-SELECTED - indicates
that no disk units are currently
selected. Either no DOA has yet
been issued or the controller is

not receiving disk status properly.

GREEN: DISK CONTROLLER BUSY -
indicates disk controller busy
flag is set.

RED: SELFTEST - indicates disk
controller is executing selftest.
If selftest falls, the LED Is used
to display the error code.
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Indicator Layout

FIGURE 2.1
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TAPE COUPLER

DRIVES PER CONTROLLER:

RECORDING FORMAT:

TRANSFER RATE:
PARITY:

EMULATION:

TAPE MEDIA CAPACITY:

# OF BYTES/LENGTH OF TAPE =

Up to 8 streaming, cache, GCR
or start/stop (tension arm) types,
with embedded formatter.

Speciflied by drive formatter;
includes PE, NRZ (see Figure 2.3).
Up to 1 Mbyte/sec.

0dd (even parity for maintenance
only).

Data General 6021
Subsystems.

and 6125 tape

The following formula will aid in
determining how much data storage
capacity In Bytes (Byte = 8 Bits)
a length of tape will offer.

(TLEN = 25) * (RLEN) * (12)

(C(RLEN + TFD)/BPIJ + GAPL)

TLEN = LENGTH OF TAPE IN FEET

RLEN = RECORD LENGTH IN BYTES

TFD = TAPE FORMAT DATA (PE = 82, NRZ = 8)

BPI = RECORDING DENSITY (PE = 1600, NRZ = 800)
GAPL = GAP LENGTH IN INCHES (NOMINAL = .6")

INDICATOR LEDS:
(See Figure 2.1)

YELLOW: OFFLINE = indicates tape

drive is off-line., Check cabling
if LED remains on after tape drive
Is placed on-1line.

GREEN: TAPE COUPLER BUSY = indicates
tape coupler busy flag is set.

RED: SELFTEST - indicates tape
coupler is executing sel ftest. I f
sel ftest fails, the LED is used
to display the error code.
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2.

COMPUTER INTERFACE

The ZDF-1 uses the standard Data General |/0 and data
channel Interface and supports standard or high speed
data transfers.

The controller installs in Data General minicomputer models
which have a rear-mounted backpanel and contalin 1/0 only
slots*, This includes models such as Nova 4, Ecl ipse S120,
S140, S280, etc.

¥CAUTION: THE ZDF=-1 CONTROLLER MAY ONLY BE INSERTED IN AN
I/0 ONLY SLOT. COMPONENT DAMAGE WILL OCCUR IF
A SLOT OTHER THAN AN 1/0 ONLY SLOT IS USED.
ZETACO'S WARRANTY IS VOID IF A NON-1/0 ONLY
SLOT IS USED.

The controllier's internal cabling has been designed for use
only in chassis with a rear-mounted backpanel. |In addition,
because of the number of backpanel pins required for disk
and tape interfacing, only 1/0 only slots will accomodate
the controller. (1/0 only slots provide unrestricted use

of the most backpanel pins; some of these pins are reserved
in Memory-or-1/0 slots.) A slot selection guide for various
computers Is provided in section 3.3.1 as an aid In choosing
an 1/0 only slot.

The controller cannot be installed in a minicomputer which
does not contain 1/0 only slots, or has a side mounted
backpanel, such as Nova 3, Eclipse C150, etc.
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.3

DISK DRIVE INTERFACE

2

.4

FUNCT IONAL :

ELECTRICAL :

CONTROL "A" CABLE:

DATA "B" CABLE:

TAPE DRIVE INTERFACE

2

'5

FUNCT IONAL :

ELECTRICAL:

CABLING:

POWER REQUIREMENTS

SMD Standard

Balanced | ine differential drivers and
recelivers.

60-conductor cable, daisy~chain connected,
computer to first drive, to next drive,
etc. See Table 2.1 for pin assignments.
Cumulative length should not exceed

100 feet.

26-conductor cable, radially connected,
computer to drive(s). See Table 2.2
for pin assignments. Should not exceed
50 feet.

1/2" Industry standard Pertec with
formatter embedded in drive.

Open-col lector TTL drivers and Schmidt
Trigger receivers.

Logic true: 0.4V max.

Logic false: 2.4V min.

Two 50=-conductor cables, dalsy=chain
connected, computer to first drive,
to next drive, etc. See Tables 2.3
and 2.4 for pin assignments.

(Overall cable length between coupler
and last drive must not exceed 20 feet.)

+5 VDC @ 8 Amps + 5%
-5 VDC @ .5 Amps + 5%
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S IGNAL NAME

TAG 1-

TAG 2-

TAG 3-

BIT 0-

BIT 1=~

BIT 2-

BIT 3-

BIT 4-

BIT 5-

BIT 6~

BIT 7-

BIT 8-

BIT 9~

OPEN CABLE DETECTOR~-
FAULT-

SEEK ERROR-

ON CYL INDER-

INDEX -

UNIT READY-

NOT USED

BUSY-

UNIT SELECT TAG-

UNIT SELECT O0-

UNIT SELECT 1~

SECTOR-

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

POWER SEQ. PICK-= (note 2)
BIT 10~

(continued)

DISK "A"

(J1) CABLE PIN ASS IGNMENTS
TABLE 2.1

2-8



DISK "A"™ (J1) CABLE PIN ASSIGNMENTS (continued)

PIN # S IGNAL NAME

31 TAG 1+

32 TAG 2+

33 TAG 3+

34 BIT 0+

35 BIT 1+

36 BIT 2+

37 BIT 3+

38 BIT 4+

39 BIT 5+

40 BIT 6+

41 BIT 7+

42 BIT 8+

43 BIT 9+

44 OPEN CABLE DETECTOR+
45 FAULT+

46 SEEK ERROR+

47 ON CYLINDER+

48 INDEX+

49 UNIT READY+

50 NOT USED

51 BUSY+

52 UNIT SELECT TAG+

53 UNIT SELECT O+

54 UNIT SELECT 1+

55 SECTOR+

56 UNIT SELECT 2+ (note 3)
57 UNIT SELECT 3+ (note 3)
58 WRITE PROTECTED+

59 POWER SEQ HOLD (note 2)
60 BIT 10+

NOTE 1: Unit select 2- and 3- are tied to +5V via 470 ohm resistor
NOTE 2: "Pick" and "Hold" are connected internally on controller
NOTE 3: Unit select 2 and 3 are tied to -5V via 470 ohm resistor

2-9
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DISK "B"

SIGNAL NAME

GROUND (connected to internal
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-
SEEK END+

NOT USED
GROUND

NOT USED

(J2-J5) CABLE PIN ASSIGNMENTS
TABLE 2.2

cable shield)



PIN # NAME DESCRIPTION

2 FBY *FORMATTER BUSY
4 LWD LAST WORD
6 W4 WRITE DATA 4
8 GO INITIATE COMMAND
10 WO WRITE DATA 0 (MSB)
12 Wi WRITE DATA 0
14 -- NOT USED
16 -- NOT USED
18 REV REVERSE
20 REW REWIND
22 WP WRITE PARITY
24 W7 WRITE DATA 7 (LSB)
26 W3 WRITE DATA 3
28 W6 WRITE DATA 6
30 W2 WRITE DATA 2
32 W5 WRITE DATA 5
34 WRT WRITE
36 -- NOT USED
38 EDIT EDIT
40 ERASE ERASE
42 WFM WRITE FILE MARK
44 -- NOT USED
46 TADO TRANSPORT ADDRESS 0
48 *R2 READ DATA 2
50 *¥R3 READ DATA 3

(all odd numbered pins are grounded on paddle board)
*Terminated on paddle boérd; 220 ohm to +5V, 330 ohm to ground
TAPE J6 CABLE PIN ASSIGNMENTS
(From backplane "B" side)

TABLE 2.3



PIN # NAME DESCRIPTION

1 RP *READ PARITY
2 RO *READ DATA 0 (MSB)
3 R1 ¥READ DATA 1
4 BOT ¥BEGINNING OF TAPE
6 R4 *READ DATA 4
8 R7 *READ DATA 7 (LSB)
10 R6 ¥READ DATA 6
12 HER ¥*HARD ERROR
14 FMK ¥FILE MARK DETECT
16 I DENT * | DENTIFICATION
18 FEN FORMATTER ENABLE
20 R5 *READ DATA 5
22 EOT *END OF TAPE
24 -—-- NOT USED
26 NRZ | *¥NRZ1 MODE
28 RDY *READY
30 RWD ¥REWINDING
32 FPT *FILE PROTECT
34 RSTR *READ STROBE
36 WSTR *WRITE STROBE
38 DBY *¥DATA BUSY
40 - "NOT USED
42 CER *CORRECTED ERROR
44 ONL ONLINE
46 TAD1 TRANSPORT ADDRESS 1
48 FAD FORMATTER ADDRESS
50 HISP HIGH SPEED SELECT

(all odd numbered pins except 1 and 3 are gounded on paddle board)
¥Terminated on paddle board; 220 ohm to +5V, 330 ohm to ground
TAPE J7 CABLE PIN ASSIGNMENTS
(From backplane "A" side)

TABLE 2.4



2.6

PHYSICAL CHARACTERISTICS

2.7

DIMENSIONS:
SHIPPING WEIGHT:

15 in. x 15 in. x 0.5 in.

8 Ibs. Includes shipping carton,
controller, paddlieboards, 9-track magnetic
tape and ftechnical manual. Optional
cabling not included.

ENV IRONMENTAL CHARACTERISTICS

OPERATING TEMPERATURE: 0 to 55 degrees C

RELATIVE HUMIDITY:

104 to 90% (non-condensing)

Exceeds all Nova/Eclipse minicomputer temperature and
humidity specifications.






3.0

INSTALLATION

This section contains the procedures necessary for proper
Installation of the ZDF=-1 disk and tape controller. Please
read carefully. '

Sections 3,1-3,8 Iinvolve preparation and installation of
the hardware components. Installation personnel should
have access to hardware documentation of the computer,
disk drive and tape drive. The remaining sections cover
using the Configurator program, diagnostics, disk media
initialization and disk and tepe sysgen examples.

The Configurator must be run to program the controller with
the necessary information that reflects your particular
installation. This program Is included on the 1/2"
magnetic tape shipped with the controller. Unless
otherwise specified, the tape Is 1600 BPI.

The Configurator 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
controller. This memory serves as a replacement of
switches and provides a fast, reliable method of controller
preparation.



3.1 UNPACKING AND INSPECTION

The following items are shipped standard with each ZDF-1
in one contalner:

ITEM P/N
a) ZDF-1 Controller Board Assembly 500-294-00
b) "A" Paddleboard Assembly 500-413-00
c) "B" Paddleboard Assembly 500-414-00
d) 1/2" Magnetic Tape containing Confligurator,
Diagnostics, Utilities 400-294-00
e) Technical Manual 600-294-00

The following cables are avalilable as product options.

Group | cables are for FCC-compatible (shielded) applications.
Group Il cables are for direct, unshielded connection from
paddl eboards to equipment.

GROUP | - FCC-Compatible Internal and Shielded External Cabl ing
a) Disk "A" Internal (Qty. 1) 18" 300-104-00
b) Disk "B" Internal (1 per drive) 18" 300-146-00
c) Tape Internal (Qty. 2) 18" 300-108-00
d) Disk "A" External
Panel to Drive (Qty. 1) 6' 300-013-00

16' 300-013-01
Drive tc Drive (1 per each

additional drive) 6' 300-147-00
16' 300-147-01
e) Disk "B" External (1 per drive) 6' 300-011-00

16' 300-011-01
f) Tape External

Single=Drive (Qty. 2) 10" 300-001-00
Dual-Drive (Qty. 2) 20' 300-012-00
GROUP Il - Flat Ribbon Cabl ing, Paddleboards to Peripherals
a) Disk "A" (1 per drive) 16' 300-147-00
b) Disk "B" (1 per drive) 16' 300-145-00
c) Tape (Qty. 2) 10' 300-037-00

Upon receipt of the model ZDF-1 from the carrier, inspect
the shipping carton immediately for any evidence of
damage or mishandling in ftransit.

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.

3-2



CONTROLLER PREPARAT ION

Al'l setup required to define the controller's finctional ity
for various subsystem emulations, disk and tape drive

models and other features, Is done via the Confligurator
program supplied on the 400-294-00 tape. After all hardware
installation Is completed, read Section 3.10, which describes
loading and using the Configurator.

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,
remove the jumper across W26-1 at location DD9 on the

controller (see Figure 2.1). Jumper W26-1 is factory
installed.

3=3



3.3

CHASSIS PREPARATION

3.3.1

As mentioned in section 2.2, the ZDF-1 controller is
designed for use In minlcomputers with rear-mounted
backpanels, and must only be installed in an |/0 only
slot. The controller will not function in Memory=-or-
1/0 slots.,

SLOT SELECTION

Below Is a |ist of most of the Data General minicomputers
that the ZDF-1 may be used in. To the right are the
locations of the /0 only slots within each chassis. Do
not attempt to install the controller In any other chassis
unless you are certain that the chassis contains 1/0 only
slots and which slots they are.

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

Eclipse 5280 11-19

Eclipse S$250 2-16 (optional, add=-on
: slots)

Eclipse C350 2-16 (optional, add=-on

slots)

The controller is a high speed data channel device, and
it must occupy an |I/0 only slot close enough in the
priority chain to the CPU to receive sufficient priority.
The controller must also allow sufficient priority for

other high speed controllers further from the CPU. Priority

within the controller between disk and tape sections Is
selectable and is configured along with other controller
functions in Section 3.10.

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.






3.2 PRIORITY JUMPERS

The controller must receive two priority signals from

the Data General 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 installed to
obtaln priority continuity between controllers. To jumper
across unused slots, see Figure 3.1. Pin A94 (data
channel priority in) of the lowest empty slot must be
Jumpered to A93 (data channel priority out) of the

highest empty slot below the ZDF-1, and A96 (interrupt
priority in) of the lower slot to A95 (interrupt priority
out) of the higher slot.

If the ZDF-1 is to be conflgured at or near highest

priority In an S140 Computer, (Slots 12-16 1/0 Only)
Jumper the priority first up to the ZDF-1, then back
down tTo the additional Controller Boards in Slots 4

and up.

3.3 POWER FAIL PROTECTION

The ZDF-1 controller contains a double protection power
fall scheme, which disables the disk drive write circuitry
through the open cable detect |ine.

The Data General CPU outputs a2 signal called "Power Fall"
which gives 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, on others it
may only be available on B21 of the top slot. |If so, to

use this signal, backpanel pin B21 of the controller's sloft
must be jumper connected to B21 of the top slot in the
computer.,

In addition, the controller contains power fail circuitry
to further protect disk drive data Iintegritfy in the event
the slot where the controller is installed loses power.
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3.4

CONTROLLER INSERTION

3.5

After selecting the proper 1/0 only slot¥* as described in
Section 3.3.1, insert the controller by fitting the board
edges between the slot guides 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 ZDF=1 CONTROLLER MAY ONLY BE INSERTED IN

. : AN /0  ONLY SLOT. COMPONENT DAMAGE WILL OCCUR
IF A SLOT OTHER - THAN AN [/0-ONLY SLOT IS USED.
ZETACO'S WARRANTY IS VOID IF A NON-1/0 ONLY
SLOT IS USED. - ‘ S

----------- o on en de G Cn Gr G Cn Gn TE N GE G S EP ED EP EE GD G GE GP GP GL GF GE GD GR S GF TP Gn G G P P G G GF G5 G5 G5 Gr G e

CABL ING

3.5.1

The ZDF-1 paddleboards are designed to facilitate cabling
efther directly to the disk and tape peripherals, or to
the computer 1/0 connector panel for use with shielded,
FCC-compl iant external cabling.

PADDLEBOARD INSTALLATION

The ZETACO provided paddleboards are "active" and require
power from the computer for operation, so care must be
taken in aligning them over the proper backpanel pins.

The computer backpanel, viewed from the rear, contains

the "A" side pins on the left. On vertical card computers,
refer to the computer reference documentation for "A" and
"B" side orlentation,

The ZDF-1 "A" paddleboard contains the 60-pin disk "A"
cable header and one 50-pin tape cable header. The "B"
paddleboard contains four 26=-pin disk "B" cable headers
and one 50-conductor jumper, which connects to the other
tape cable,

To Install the "A" paddleboard, locate the two rows of pins
on the "A" side of the backpanel associated with the slot
that contains the ZDF-1 controller. Check to see that none
of the pins are bent, and position the paddieboard block
connector over all 100 pins with components facing up.
Carefully press the paddleboard onto the pins, at the same
time making sure that all pins Insert and do not bend, until
the block connector Is flush with the backpanel.



CAUTION: Component damage may occur If the paddleboard
is misal igned. Make sure the block Is not
shifted right or left by checking for pins
showing on both ends. Also, double-check that
the block Is installed over the correct two
rows of pins and not between two slots. It
may be necessary to count pairs of rows to
determine correct positioning.

- Gn Gn Gn GD G R L R G GRS G G S G e SR ES S G G SR S R G S G G G e G SR R Ge SR SR G Gn G G SR e D G B G e G e G G S e

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

3.5 INTERNAL CABLES (FOR USE WITH FCC-COMPATIBLE EXTERNAL CABLES)
The internal tape, disk "A", and disk "B" cables are ribbon
cables with 2-row connectors on one end, which attach to
the paddleboard headers. "D" receptacle connectors on
the opposite end mount to the 1/0 connector panel. Internal
cables required are:

CABLE P/N QTY
DISK "A"™ INTERNAL 300-000-XX 1
DISK "B" INTERNAL 300-146-XX 1 per drive
TAPE INTERNAL 300-108-XX 2
3.5 FCC-COMPATIBLE EXTERNAL CABLES

For appl ications that require cabling with grounded shield
to Inhibit electromagnetic inductance, the following cables
are needed to connect the 1/0 connector panel to the
peripheral equipment:

CABLE P/N QTY
DISK "A"™ EXTERNAL 300-013=-XX 1
DISK "B" EXTERNAL 300-011-XX : 1 per drive
TAPE EXTERNAL, 1 DRIVE 300-001-XX 2
TAPE EXTERNAL, 2 DRIVES 300-012-XX 2

For two or more disk drives, each additional drive also
requires one Disk "A" Dalsy-chaln cable, part number
300-147-XX. The external ground wire on these cables
should be connected to the drive's chassis ground.



3.5.4 NON=-FCC PERIPHERAL CABLING
For direct cabling from the paddleboards to the disk and tape
equipment, the following cables are required:
CABLE P/N QTY
DISK "A"™ (60-PIN) 300-147-XX 1
DISK "B"™ (26-PIN) 300-145-XX 1 per drive
TAPE (50-PIN) 300-037-XX 2
NOTE: Additional disk "A" cables are required for connection
' to more than one disk drive and are connected In
a daisy-chain method, described in Section 3.5.7,.
3.5.5

ATTACHING CABLES TO PADDLEBOARDS

Refer to Figure 3.2 for the header layout on the "A" and "B"
paddleboards. Pin 1 of the 2-row connector on each cable

is indicated by an arrow. When attaching cables fto the
paddleboards, line the arrow up with the arrow on the top
right side of the paddleboard header, Headers and connectors
are also keyed to help prevent incorrect insertion.

For tape cabing, attach one tape cable to the 50=-pin

header marked "J7" on the outer side of the "A" paddleboard.
Attach the other tape cable to the jumper cable marked "J6"

on the "B" paddleboard. Because the two cables are identical,
it is recommended that the other ends be marked elther

"J7" and "J6", or marked with the names used by the drive
manufacturer to identify the formatter connectors.

Section 3.5.8 contains a table that matches the cables with
the connectors of popular tape drives.,

For disk cabl ing, attach the disk "A"™ cable to the "DISK A"
header on the "A" paddleboard. Next, attach the disk "B"
cable(s) to the 26=-pin headers on the "B" paddl|eboard.

The four headers are marked, from left to right, "PORT O"
through "PORT 3", |If more than one disk drive is to be
connected, ZETACO recommends l|abel ing the other ends of the
"B" cables or-the I/0 connector panel.

It is important to note that a disk drive's unit number
setting does not dictate the port header it must be attached
to. The controller allows any unit fo be attached to any

of the four ports and assigns individual drive characteristics
on a port=by-port basis.

Each port is assigned characteristics via the Configurator
Program supplied on the 1/2" magnetic tape. A print-out of
factory-set characteristics is attached to the board cover
of each ZDF-1 controller.
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TO I/0 CONNECTOR PANEL OR
DIRECTLY TO DISK AND TAPE DRIVES.

A\

CHASSSS
BACKPLANE

ZOF-2
CONTROLLER

PADDLEBOARD CABLING
FIGURE 3.2



3.5.6

MOUNTING "D" CONNECTORS (SHIELDED EXTERNAL CABLES)

Figure 3.3 depicts an example of Internal cable layout

on the |/0 connector panel as viewed from the rear. To
mount the connectors, remove the covers from the necessary
mounting holes on the panel., With the mounting hardware
removed from the "D" connectors, insert the connectors into
the panel and insert the hex bolts from the outside. Secure
each connector to the panel with the washers and nuts.-
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3.5.7

EXTERNAL DISK CABLING

If using shielded external cables, attach the disk "A"
cable and the disk "B" cable(s) to the appropriate "D"
connectors on the connector panel. Because the "B"
connector uses a 50-pin shell, be sure to connect It to
the Internal "B" cable and not one of the tape cables by
mistake.

Attach the "A" cable to the 60=-pin "A" header on the disk
drive, ensuring that the arrows on cable and header align.
Be sure that a terminator plug Is installed In the unused
"A" header (If any) on the drive.

For additional drives, remove the "A" cable terminator and
replace It with a daisy=-chaln cable. Connect the other

end of the cable to the next drive in a daisy=-chain fashion
as shown In Figure 3.4. Ensure that a terminator is
Installed In the last drive In the chain.

Attach the "B" cable(s) to the 26=pin "B" header on the
disk drive, agaln observing the arrows for correct polarity.

Connect external ground wire on both A and B cables to the
drive's chassls ground.



COMPUTER

(GROUND BRAID)

CHASSIS

DISK "A"
PANEL

“A" CABLE IS 60-PIN
"B" CABLE IS 26-PIN

DISK "B"
PORTS

DISK "A" CABLE
P/N 300-013-00

1/0 C.O»NNECTOR—’- _'
3
i
B

DISK "B" CABLE
P/N 300-011-00

THE SMALL ARROW ON THE
CONNECTOR INDICATES PIN 1

(I

TERMINATOR

DISK DRIVE CABLING

FIGURE 3.4



.5.8 EXTERNAL TAPE CABLING
If using shielded external cables, attach the two tape
cables to the appropriate "D" connectors on the connector
panel. Because the disk "B" connector also uses a 50-pin
shell, be sure not to connect a cable to the disk "B"
internal cable by mistake.
Cables are terminated with 50-pin edge connectors that fit
onto the tape drive's formatter board connectors.
Cenerally, there Is no Industry-standard |abel ing of the
drive's formatter board connectors. To assist in matching
the proper cable to formatter connector, below Is a | ist
of some drive model connector designations. If your tape
drive Is not |isted, refer to the drive documentation;
the drive connector containing the Write Data BIit signals
(INO-1W7) should connect to the J6 cable.
COMPUTER CONNECTOR PANEL
"B" SIDE "A" SIDE

TAPE DRIVE J6 ¥ J7
Cipher Streamer P1 P2

¥%* Cipher Formatter ’ P4 P5
Kennedy Streamer P1 P2
Kennedy Formatter J5 Ji1
Kennedy 9400 GCR P100 P200
CDC Streamer J4 J5
CDC GCR J2 J3
Per tec P4 P5

%% STC 2920 P1 P2
STC 2921 ) P6 P7
Fujitsu M2444 B A
Telex 9251 I/01 1/02

¥ J6 cable carries signals IWO through IW7.
¥*¥ Requires 100-pin to dual 50-pin adapter, Cipher
P/N 160006-001.
* % %

Requires ZETACO 2920A Adapter Board, P/N 500-395-00.

Attach the two cables to the drive's board edge connectors.
See example In Figure 3.5. Each cable's connector pads

are numbered 1-50. Make sure pin 1 of each cable connector
is aligned with pin 1 on the drive's formatter board.

Make sure cable terminators are left on the drive If

only one drive is belng installed.
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3.5.8.1 MULTIPLE TAPE DRIVES

Figure 3.6 shows 3 multiple~-drive cabling schemes. The
coupler may address up to 8 tape units, These may be all
drives with individual formatters, as shown in Figure A,
or they may be drives which share a common formatter as
In Figure B, or a combination of both as in Figure C.

In Figure A, the drives are set to units 0-7. |In B and C,
each embedded formatter responds to 4 consecutive units,
0-3 or 4-7. Note that in C, the first streamer drive Is
set to unit 4, although the unit 0 formatter may only be
controlling a single drive.,

To attach two tape formatters to the controller, use the
optional cables (P/N 300-012-00). Each cable has a connector
spliced in for attachment to the two board edge connectors

of the first formatter. The ends of each cable then attach
to the second formatter. 'Be sure terminators are removed
from the first formatter and are left on the second.

3.5.9 SYSTEM GROUNDING

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 its attached disk drive(s)
must be connected to a single-point ground system. Tape
drives receive sufficlent grounding and additional

grounding Iis usually not required. 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.
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3.6 DISK DRIVE PREPARATION

Each disk drive will need to be set to the correct number
of sectors per track, and to the desired unit number. |In
addition, the disk drive's installation manual should be

read to see If any other setup Is required.

3.6.1 SECTORS PER TRACK SELECTION

The number of sectors per track each disk drive should be

set to Is displayed by the Conflgurator Program after you

have selected the drive model and sizing characteristics.

To verify the sector values, run the Configurator Program

and enter a List (L) Command. Sectors per track are found
In the SECS column of the disk port facts.

NOTE : If "Split Sectors" appears to the right, that
drive must be set for TWICE the number of sectors
shown.

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

3.6.2 UNIT NUMBER, MISCELLANEOUS PREPARATION

Set the drive(s) to the desired unit numbers. This is
usually done via switches in the drive or by changing lens
caps on the front. For two or more drives, unit numbers
assigned are usually consecutive, with unit "Q0" being the
primary unit. For dual=-volume drives such as CDC's CMD,
Lark, etc., or drives which the controller treats as
dual-volume (indicated in the Disk Drive "HELP" section

of Configurator), the drive must be set to unit 0 or 2,
with the next consecutive odd unit number used by the
upper volume.

On initial power-up, the controller will delay activating
pick-hold (spins up drive) for one second. This feature

eases the Initial current demand on the AC power source.

This feature requires that the disk drive be selected for
REMOTE operation.

Ensure the disk drive you are installing has the index
and sector signals on the "A" cable. |If these signals
are on the "B" cable only, the controller will not

function correctliy.



6.3

SPECIAL CONSIDERATIONS - VARIOUS DRIVES

.7

SPECIAL CONSIDERATIONS FOR THE FUJITSU 2351 DISK DRIVE
SECTOR SELECTION

The Fujitsu 2351 should be set to 48 sectors per track by
setting the number of bytes per sector to 586 and not 587

as In the Fujitsu 2351 manual. The following Jumpers should
be set for 586 bytes per sector:

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

SPECIAL CONSIDERATIONS FOR THE CDC 9457 (LARK I1) AND
CDC 9455 (LARK) DISK DRIVES

Ensure options "Auto Seek On Head Change" and "Two Vol umes

(CMD)" are Iinstalled within the disk drive. The CDC Larks
must be 32 sector type.

TAPE DRIVE PREPARATION

'7

.1

DRIVE ADDRESS

.7

.2

Most drives have internal address selection switches for
address decoding; one for formatter selection (IFAD) and
two for drive selection (ITADO, ITAD1). Start/Stop drives
with embedded formatters may have an IFAD switch on the
formatter board and a unit select switch on each drive.
See the drive's installation manual for switch locations.

PARITY SELECTION

u7|

Most drives have an internal switch for parity options.

One position will cause the drive to generate its own

parity according to the data it receives from the controller.
The other position causes the drive to accept parity from

the controller and record It exactly as it was received.

It Is recommended that the drive be set for "external" parlty
only - that generated by the controller.

DENSITY

Remote switching of density selection is not supported. The
drive should be confligured for local density selection.

The 400-294-00 software tape shipped with the controller

Is 1600 BPlI unless otherwise indicated.



INITIAL DEVICE CODES

Unless otherwise requested, the controller Is normally
factory set to the SECONDARY device codes for disk (67 octal)
and tape (62 octal) to avoid conflict iIf primary disk or

tape subsystems are already installed in your system.

Refer to the "Configuration Facts" page attached to the

ZDF=1 Board Cover for device code verification., After
power-up the Configurator program may then be used to set

the disk and tape device codes to any values from 20 to 76.
Primary device codes are normally 27 octal for disk and

22 octal for tape.

POWER=-UP

Apply system power. The RED LEDs on each side of the
controller should come on and then go off, Indicating
successful completion of controller selftesting. |If this
does not occur, refer to section 5.0. The tape coupler
red LED should remain on from 2 to 4 seconds.

Functions of the other LEDs are described In section 2.1.
After selftest, all should be off with the exception of
the yellow LEDs on each side of the controller. These
Indicate unit de-selected for disk and offline for tape.

CONF IGURING THE CONTROLLER

The "Configurator" program supplied on the 400-294-00 1/2"
magnetic tape must be run following hardware Installation
to configure various parameters within the controller per
your requirements, The parameters are then stored by the
controller in nonvolatile EEPROM memory.,

NOTE: The ZDF=1 controller has been shipped from ZETACO
' with most configuration facts set to standard-

recommended values for both disk and tape sections
unless, upon order, speclfic configurations are
requested., These parameters are |listed on a print-out
attached to the ZDF-1 Board Cover.
In any event, the controller MUST be tallored for the
disk drive types you have Installed and the tape
and disk subsystem emulations necessary for your
system,

Refer to Sections 4,1.1 and 4.1.2 for Instructions on
loading and executing the Configurator Program,

Following are descriptions of each configurable feature
supported by the ZDF=-1. After completion of the Configurator,
the computer must be powered down and then powered up to
re-initlialize the controller with the new parameters.

3=22



3.10.1 DISK FIELD DESCRIPTIONS

3.10.1.1 DEVICE CODE

The disk controller can be configured to any device code
between 20 octal and 76 octal. Primary Is normally 27 octal
and the secondary is 67 octal, Secondary device code (67
octal) has been set at the factory to avoid conflict If a
primary disk controller already exists. It should normally
be changed to the primary value of 27 If no other disk

controllers exist. |If the device code Is changed, It will
not take effect until the computer Is powered down and
back=-up.

3.10.1.2 THROTTLE BURST RATE

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 the controller
is Installed Into. Too low of a throttie setting could
result in slow disk performance and too high of 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 ZDF-1 allows you to select a different burst rate for
each SMD port thereby giving the ability to fine tune the
bus to the particular speed or activity of each disk drive.

3.10.1.3 SYNC BYTE

The ZDF=1 supports a disk media format which contains a
header sync byte and data field snyc byte versus a sync
bit. The sync byte provides better header address
verification and data integrity. This sync byte Is user
definable for each SMD port. Any value between 01 hex and
FF hex Is acceptable, although 93 hex (223 oct) is the
recommended value. When entering a sync byte use the
octal (oct) number. This feature can provide a means

for disk pack access security between different disk
subsystems,



3.10.1.4 ERROR CORRECTION ENABLE/DISABLE

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 initialized

following configuration, it is recommended that on-board
ECC be disabled, then re-enabled after disk initialization.

3.10.1.5 MEDIA FORMAT

The ZDF-1 currently offers a choice of 4 different disk
media formats, to maintain compatabil ity with other disk
subsystems. Each port Is Independently configurable for
any of the formats.

The disk media formats avallable are:

=ZETACO STANDARD FORMAT - 10MHz (recommended for best
performance and data integrity over a wide range
of drive types).

-ZETACO HIGH SPEED FORMAT (version of standard format
designed for use with drives with transfer rates
of 1.8 MByte/sec. (15 MHz) or greater).

-ALTERNATE VENDOR FORMAT

-DATA GENERAL FORMAT (10MHz)

See Figure 2.2 for detailed information.

3.10.1.6 INTERLEAVE FACTOR

The ZDF-1 supports any sector Interleave from 1:1 to 6:1
and each SMD port can have a different interleave ratio.
1:1 intferleave is recommended for optimum performance and
should be sufficient in most cases. Disk drives with
very high fransfer rates may require a sector interleave
of 2:1 to avoid missing the next logical sector.

Interleaving may be used, along with throttling, to fine
tune a system's performance. This Is to avoid going a
full revolution on the disk when the CPU cannot respond
fast enough to access the next consecutive sector.

If data channel activity Is too high fo access the next
consecutive sector, which is indicated by extremely slow
disk performance, then an interleave factor of 2:1 or
greater should be selected. To maintain optimum performance,
don't select an interleave greater than Is required to
access the next logical sector in a multiple sector
fransfer.
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3.10.1.7

DISK DRIVE TYPES

The ZDF-1 is capable of controlling virtually any disk
drive that meets the SMD interface specification. The
confroller may be configured to assign drives of varying
capacities, transfer rates, formats, etc. to any of the
four ports.

However, when running under A0S only those drives which
meet the sizing characteristics of the supported emulations
can be used. Under RDOS the ZDF-1 can take advantage of
the full capaclity of most disk drives because Zetaco's

disk Initializer, CSDKINIT, allows deviation from standard
RDOS disk emulations.

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 "porit",

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. "HELP" information is available
throughout.

Notes regarding dual volume drives:

Dual volume drives must be assigned an even unit number.

A dual volume drive is treated as two logical 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 drives:

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

The other form is actually a single volume drive which is
"split" by the controller Into two logical units to provide
the sizing characteristics necessary for emulation. For
example, under AOS the Fujitsu 2351 (Eagle) is split for
dual 6061 emulation, and the Appl ied Peripheral Systems
4835 is split for dual 6161 emulation.

Both forms of dual volume drives must have each |logical
unit formatted separately.



3.10.2 TAPE FIELD DESCRIPTIONS

3.10.2.1 DEVICE CODE

The tape coupler can be configured for any device code
between 20 and 76 (octal). Primary Is normally 22 and
the secondary Is 62, Secondary device code (62 octal)
has been factory set to avold conflict if a primary tape
subsystem already exists. |t should normally be changed
to the primary value of 22 if no other tape subsystems
exist., |If the device code is changed, it will not take
effect until the computer Is powered down and back up.

3.10.2.2 TAPE EMULATION

The tape coupler has been factory set to 6021 emulation,
which is used by RDOS (mnemonic MTX), or AQOS (MTA).

6125 emulation Is also supported, ‘which is used by AOS
(MTC). RDOS does not support 6125 emulation. '

3.10.2.3 READ/LOOK-AHEAD ENABLE

Read Look-Ahead Is a feature that helps avold drive
re-positioning during multiple-record reads on basic

streamer drives, We recommend it be ENABLED for these drives.
We recommend this feature be DISABLED for GCR or cache
streamer drives, and for tenslion arm or vacuum column
start/stop drives.,

3.10.2.4 FAST BOT STATUS

This feature decreases the delay between the time a
rewind command Is issued to the tape coupler and
Beginning-0f-Tape status (DIA bit 8-Load Point) Is
presented to the CPU. We recommend fast BOT be enabled.

3,10.2.5 ERASE ON WRITE RETRY

If this feature is enabled, the controller will automatically
erase a segment of tape before attempting the write when
retrying after a write parity error., The purpose of

this option is to minimize AOS hard errors (15 retries)
caused by bad tape medlia. Hard write parity errors are

most likely to occur when recording at high density (GCR).



3.10.3

PRIORITY - DISK VS. TAPE

The user may select which section of the controller
Interrupt and data channel priority

receives higher

within the controller.

The section which is given

higher priority is equivalent to beling nearest the
CPU in the chassis priority chain. The controller is
factory set giving the disk controller higher priority.

TAPE COUPLER TESTING

The tape system should be tested by running the Tape
Diagnostic and Rellability programs Included on the

400-294-00 tape,
Section 4.3.

files 3 and 4.

Instructions are provided In
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DISK TESTING AND INITIALIZATION

The following procedure is recommended to prepare each
disk drive Installed,

1.

Verify that the "ECC ENABLE/DISABLE" flag for each
disk drive port was set to the desired state during
control ler configuration,

For most situations it Is recommended that on-board

error correction be disabled while running disk formatter
and initializer programs., 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 with ECC correction enabled in cases
where there is a need for using marginal disk media.

Run the Disk Formatter Program per the instructions in
Section 4.5.1, Run at least three passes, preferably
six.

For RDOS systems, run the Disk Rellability program for
at least 15 minutes per the instructions in section 4.5.3
to exercise and test the disk system,

For A0S systems, first run at |east six passes of the
Disk Diagnostic program (disk slzing characteristics
will be displayed) per section 4.5.2, followed by
Disk Rellability.

For RDOS systems, run ZDKINIT. (lncluded on the 400-294-00
tape.) - :

For AOS systems, run DFMTR, (Data General's AOS Disk
Initializer on your system build tape). o

For the final step, run the Configurator again to enable
ECC correction for each disk drive port,



SYSGEN CONSIDERATIONS

3.13.2

DISK SYSGEN

RDOS USERS: 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.

TAPE SYSGEN

The user must correctly specify the tape coupler device
mnemonic at Sysgen time. The correct mnemonic depends on
the operating system and the emulation the coupler is

configured for (section 3.10.2.2).

fol lows:

RDOS: 6021 emulation
Co 6125 emulation

AQOS: 6021 emulation
‘ 6125 emulation

AOS/VS: 6021 emulation
: : 6125 emulation

Is
Is

is
Is

is
Is

The situation is as

MTX
not supported

MTA
MTC

not supported
MTC






The Software Support Package Is supplied on the 400-294-00

1/2" magnetic tape. Included on the tape are the Configurator-

program, tape and disk maintenance programs and system
support programs and utilities, Sections 3.10 - 3.12 of
this manual describe the sequence of programs that should
be run following Installation. File 2 must be used to

addition, only the Disk Formatter included should be used
for formatting, and only ZDKINIT for disk initialization
in RDOS systems. For A0S, use Data General's DFMTR,
Other corresponding Data General programs may not work

4.0 ZDF-1 SOFTWARE SUPPORT PACKAGE
configure the controller per your requirements, In
on this controller,

4.1

USING THE 400-294-00 TAPE

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 1600 BPI
Printer at Device 17 for hard copy (optional)

If your system has another 1/2" tape subsystem, we recommend
that It be used until the controller's tape interface Is
tested to be working properly.

The 400-294-00 tape Is structured so that the programs on
Files 2-10 can be |oaded 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 |oaded intfo the system. Each of the programs on Files
2-10 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 0-10. File 11 for RDOS and File 12 for AOS contain
the programs in the standard system dump format and you
can |oad them from these files to your disk.



BOOTSTRAP PROCEDURES

1. Mount the tape on the drive and put it on-line. Be
sure that the BPl setting matches that specified on
the tape label (normally 1600 BPI).

2. Program Load - The ZDF-1 is normally factory configured
to SECONDARY tape (device 62). The method of program
load varies for the different processors.

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).

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

SCP=-CL I>
with BOOT 22 (or 62 for secondary tape)
3, 400-294-00 menu will be displayed on console:
FILE # PROGRAM F ILENAME
2 ZDF-1 CONF IGURATOR CFZDF1.,sV
3 TAPE DIAG’ ' MTAFD. SV
4 UNIVERSAL MAG TAPE RELI UMTR. SV
5 TAPEMODE (STAND-ALONE) TAPEMODE, SV
6 DISK FORMATTER DISKF.,SsV -
7 DISK DIAGNOSTIC DISKD, sV
8 DISK RELIABILITY DISKR. SV
9 ZDKINIT =DISK INITIALIZER  ZDKINIT. SV
"~ (RDOS SYSTEMS ONLY) - T
10 ZDSKED -D1SK EDITOR ZDSKED., SV

~ (RDOS "SYSTEMS -ONLY)
",SY & .LS" Files and any Utilities in
RDOS dump format.
12 ", SV & .LS" Files and any Utilities in
AOS dump format.

-—
-

FILE NUMBER?

4, Enter the file number (2-10) you wish to execute,
followed by CR. The tape should then space forward
and |load the program Into memory. Refer to the
sections which follow for instructions,
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4.1.2

COPYING THE 400-294-00 TAPE TO DISK

4.2

Files 11-12 are RDOS and AOS "dump" versions of the
programs on the previous files plus system executable

utilities, Utilities are described in Sections 4.8 and
8'2'

If possible, the tape's contents should also be copied

ontfo a media other than the ZDF-1 disk, such as an al ternate
disk subsystem, to avoid loading diagnostics from a suspect
controller or peripheral at some |ater time.

To load files 11-12 onto disk, use the standard CL| commands
for loading from tape:

FOR RDOS: DIR §MDIR%
INIT MTO

LOAD/A/R/V MTO:11
RELEASE MTO

FOR AOQS: SUPERUSER ON
DIR :
LOAD/V/R @MTAC:12
REW IND @MTAO
SUPERUSER OFF

The files can now be booted from disk. For RDOS enter the
filename (see menu in section 4.1.1) in response to FILENAME?

For ACS enter the full pathname (including .SV) in response
to PATHNAME ?.

ZDF-1 CONFIGURATOR

The purpose of the Configurator is to set up the
confroller 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 time
to adjust performance, attach new disk drives, etc.

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

Boot the 400-294-00 tape and load the Conf igurator (File 2) per
the Instructions In section 4.1.1.

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

4-3



4.2.1

4.2.2

DEVICE CODE

Communication between program and controller Is via the
ZDF=-1 disk device code. When the program requests the
device code, respond accordingly:

-The controller Is normally factory set to the
secondary value of 67 octal to avoid conflict If
another disk subsystem exists, The factory set
device code Iis also |isted on the "Configuration
Facts" page attached to the ZDF-1 Board Cover.

CONF IGURATOR OPERATION

The ZDF-1 Conflgurator includes two "HELP" commands;

one for OPERATIONAL questions and one that suggests

WHAT you might want to do. Both are accessed from the

maln command menu. 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 uncertaln as

to what to do.

It Is recommended that the "J" command be used for Initial
Iinstallation to allow setup of all parameters. When
configuration Is complete, enable the printer output

and list the configuration. Use the "U" command to update
the controller and the "Q" command to end the session.

Refer to Section 3.10 of the installation section for
additional Iinformation and configurator fileld descriptions.



TAPE COUPLER MAINTENANCE SOFTWARE

TAPE DIAGNOSTIC

The Tape Coupler Diagnostic program Is provided to find
failures that are related to the basic operations of tape
control. The diagnostic assumes the magnetic tape media
Is not the cause of errors. You should use a good scratch
tape for the testing. In the Interest of saving time

during the EOT portion of diagnostics, it Is a good Idea
to use a small tape reel.

A. Boot the diagnostics program (File 3) from tape 400-294-00
or disk. You should see the following:

- MTAFD Release N.NN
- Formafted Tape Coupler Diagnostics
- Product of Zetaco

- Please mount a write-enabled error free scratch tape.
- Only the drive you are testing can be on-line.
- Press any key to continue,

B. Load a scratch tape on the drive being tested, put
the drive on-line and then press RETURN Program
displays:

- Enter drive unit number:

C. After you have entered the unit number, the program
will display:

- Specify the Zetaco emulation type of the unit being
tested,
- (6021 = 0 or 6125 = 1):

Enter the value (0 or 1) which corresponds to the
emulation selected during configuration.

D. Next you should select the recording mode to be tested:

- If the drive Is set for NRZ (800 BPl), enter 0;
otherwise enter 1.
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4.3.2

Enter the tape coupler device code selected during
configuration:

- Enter device code [22]:
The last request before the tests are executed is:

- Set switch reglister to the desired value, then
press RETURN to continue.

If you wish to set any switches, refer to the program
text file In the back of the manual. To proceed with
the test, you must enter RETURN (NEW LINE will not do
it). '

When diagnostics have successfully run, the word CYCLE,
followed by PASS #, will display. Run at least 6
passes. When errors are encountered, an explanation
will be displayed and the program will loop on the
error. To continue beyond the error, turn on Switch 1.

TAPE COUPLER RELIABILITY

The Rellability Program is provided to find intermittent
and pattern sensitive problems.

A.

Load the program (File 4) from 400-294-00 tape or disk.
Program displays:

- UMTR - Release N,NN
- Universal Mag Tape Rellability
- Product of Zetaco

- Starting Addresses:

500-Reliability Test
501-Interchange Test (WRITE/READ)
502-Interchange Test (READ ONLY)
503-Command String Interpreter
504-Error Log Printout

- Set Switch register to desired value, then press
RETURN to continue.

4-6



4.4

B. Load scratch tape on all drives to be tested. Press
RETURN (not NEW LINE). You will be asked to specify
the Model| Number of your Tape Coupler:

-~ Specify the Zetaco Model Number of the unit(s)
being tested.

- (110=1, 120=2, 133/ZDF-1 (6021)=3, 133A/ZDF-1
(6125)=4):3 - -

C. You should enter 3 if the Coupler Is configured for 6021
emulation, or 4 if it Is configured for 6125 emulation.
All the drives belng tested must be at the same device
code,
- Enter device code [22]:
D. Enter the device code. Program then asks:

- ©Enter 0 to test CRC (NRZI| only), otherwise
enter 1.

E. Specify the recording mode. Program then asks:

- Enter 1 if the controller will be run in an
A0S system, otherwise enter 0.

F. The last message reminds you to mount your scratch
: tapes:

= Mount scratch tape(s). Press RETURN to continue.
G. Press RETURN (not NEW LINE). The Rellability tests
will begin. While the program:is running, you should
press the SPACE BAR to display the current statistics
of READS, WRITES and ERRORS.

H. Run Reliability for at least 15 minutes, check status.

TAPE STREAMING MODE UTILITIES

ZDF=1 Tape Coupler utillties included on the 400-294-00 tape
all concern streamer-type drives. They include TAPEMODE=-

a stand-alone program, and system executable utilities"

for RDOS and A0S, |f you have a streamer drive, you should
read section 8 for Information on optimizing the performance
of the drive.
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4.5 DISK MAINTENANCE SOFTWARE

4.5.1 DISK FORMATTER

The Disk Formatter Program is a utility designed program

to format and check Disk Packs to be used on the Disk
Systems., |t Is recommended that on-board error correction
for each drive be disabled throughout both formatter and
initiallizer programs. |t should then be enabled by running

the Conflgurator again after disk initlalization. See
section 3.12. '

Boot the Disk Formatter program from tape 400-294-00 or disk.
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]: '
SET SWPAK AS PER SECT 8.0 OR HIT (CR) TO CONTINUE
START TIME? - MON,DAY,YR HR,MIN-
# PASSES TO FORMAT COMPLETION7 - 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: 0
ENTER TYPE OF DISK 0
UNIT:2"

ENTER TYPE OF DISK: 1
FORMATTING UNIT 0,2

See Formatter Text at end of Manual for further details.
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4.5.2

DISK DIAGNOSTIC

This dlagnostic program Is provided to find failures that
are related to the basic operations of the Disk Controller,

Boot the Disk Diagnostic from tape 400-294-00 or disk.
The following Is a sample dialogue for 6160 (AQ0S):

ZETACO SMD DISK CONTROLLER DlAGNOSTlC REV. XX
STARTING ADDRESSES: -
o 200=DIAGNOSTIC (INITIALIZE)
201=-DIRECT ODT ENTRY
202-RANDOM SEEK EXERCISERS
SEEK EXER 1 IS A SINGLE DRIVE EXERCISER
SEEK EXER 2 IS A TWO DRIVE EXERCISER WITH SEEK
" OVERLAP - : ' : o
500-DIAGNOSTIC (RESTART)
ENTER DEVICE CODE [27]: :
ANY DUAL VOLUME '‘UNITS? ENTER 1
ENTER UNIT NUMBES (0,1,2,3) TO RUN: 0,1
SET SWPAK-AS PER 8.0, LISTING OR ENTER RETURN (CR) TO CONT.
TESTING UNIT 0 o ' S ‘ '

L]

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).

See Diagnostic TexT at the end of the Manual for further
detalls.,

ADDRESSABLE SECTORS/TRACK WITH THIS CONTROLLER IS 64.
DRIVE  UNIT #0 WiLL BE IDENTIFIED AS A 6160 (73 MBYTE)
BY AOS OR"AOS/VS. o B :
DRIVE UNIT #1 WILL BE IDENTIFIED AS A 6160 (73 MBYTE)
BY AOS OR" AOS/VS. o o '
TEST(S) COMPLETE.

SEEK EXERCISER TESTS.

PASS



4.5.3

DISK RELIABILITY

The Disk Rellability program Is a maintenance program
designed to exercise and test the Disk System.

program will test from one to four ‘drives.

Disk Rellability program from tape 400-294-00 or disk.

The following Is a sample dialogue:

ZETACO...DISK RELIABILITY REY. XX

STARTING ADDRESSES: '
"500=RELTABILITY TEST
501=RELIABILITY TEST WITH OPTIONS
502-DISK ADDRESS'TEST
503-COMMAND "STRING INTERPRETER
504-FORMAT ‘ONLY ' '
- 505=-RUN ALL TESTS
506-SEEK EXERCI1SER
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 CONT.

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 - 32
2 1 5 815 24

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

0,1

ENTER TYPE OF DISK: 0
UNIT: 1 -
ENTER TYPE OF DISK: 1

TESTING UNIT‘O;]"

See Relfability TexT at the end of Manual
details.

The
Boot - the

for further



4.6

DISK INITIALIZATION

.1

If on-board ECC was disabled during formatting, It
should also remain disabled until the initializer is
finished, then enabled using the Confligurator.

For RDOS systems, use ZETACO's ZDKINIT, per the
instructions Iin section 4.6.1.

For AOS systems, use the DFMTR program from your system
bulld tape.

ZDKINIT - RDOS DISK INITIAL IZER

Before you load any RDOS system onto a Model ZDF-1 disk,
YOU MUST INITIALIZE THE DISK BY RUNNING ZDKINIT. This

is a stand-alone program which performs all the functions
of Data General's DKINIT. Please refer to Data General
manual on |oading an RDOS system for full details on the
functional ity of disk initialization.

Remember that only ZDKINIT will work correctly for Model
ZDF=-1 disks. If you are building your system from an RDOS
release tape, do NOT run file 4 on the D.G. tape after
running ZDKINIT. Data General's DKINIT cannot be run

on a Model ZDF-1 disk. ZDKINIT can, however, be used

to initialize any DG supported disk.

STEP 1 = LOADING
Boot the ZDKINIT program from tape 400-294-00 or disk.
STEP 2 - DISK TYPE

PROGRAM DISPLAYS:
DISK INITIALIZER - REV.NN.NN/with ZETACO DI sk
Support=-REV.1
DISK DRIVE MODEL NUMBER?
YOU RESPOND:
6XXX
NOTE: Enter the X's as shown above.
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 val id-
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 valid-
PROGRAM DISPLAYS:
ILLEGAL DISK UNIT DECLARATION
Step 3 will be repeated until your response Is acceptable.
B) If the disk unit Is valid=-
PROGRAM DISPLAYS:
#HEADS #SEC/TRK #CYL INDERS MGB/ BLK
H S C Megabytes if disk
>4000 blks. Blocks
If disk <4000 blks.

H = the number of heads, S = the number of sectors, and
C = the number of cylinders the logical disk unit is
conf igured as.

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.

ZDSKED - RDOS STANDALONE DISK EDITOR

ZDSKED provides the same functions for the ZDF-1 disk as
Data General's DSKED does for standard DG disks. It can
also be used for any DG supported disk. Please refer to
the Data General Stand-alone Disk Editor Manual for a
complete description of the commands.

We will describe the steps necessary to run ZDSKED.

STEP 1 - LOADING
Boot the ZDSKED program from tape 400-294-00 or disk.

STEP 2 - DISK TYPE
PROGRAM DISPLAYS:
DISK EDIT = REV NN.NN WITH ZETACO DISK SUPPORT -
REV. 1
DISK DRIVE MODEL NUMBER?
YOU RESPOND:
6XXX
NOTE: Enter the X's as shown above.
A) If the disk type Is not vallid =
PROGRAM DISPLAYS:
ILLEGAL DISK TYPE
Step 2 will be repeated until your response Is acceptable.
B) If the disk type is vallid =
PROGRAM DISPLAYS:
6XXX (ZETACO Emulation) Drive Type



4.8

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 valid =
PROGRAM DISPLAYS:
ILLEGAL DISK UNIT DECLARATION
Step 3 will be repeated until your response Is acceptable.
B) |If the disk unit is valid -
PROGRAM DISPLAYS:

# HEADS # SEC/TRK # CYL INDERS MB G/ BLK
H S c Megabytes If
disk >4000 blks.
Blocks if disk

<4000 blks.
H = the number of heads, S = the number of sectors, and
C = the number of cylinders the logical disk unit is

configured for.

STEP 4 - COMMANDS AND SUBSEQUENT OUTPUT

The commands which can be selected are identical to those
of DSKED. From this point on ZDSKED will perform exactly
as DSKED.

DISK ECC COUNTER UTILITIES

The Model ZDF-1 controller maintains a counter of ECC
corrections for each disk drive connected to the board(s).
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 is
powered down,

The utilities must be loaded onto disk from the 400-294-00
tape (RDOSECC.SV for RDOS and AOCSECC.PR for A0S). The
utilities allow you to monitor the media by displaying or
modifying the counters. Some Installations may decide to
reset the counters to zero on some regular basis: daily,
weekly, monthly, etc.

STEP 1 - EXECUTING THE PROGRAM UNDER CLI
A) RDOS Version

ENTER: RDOSECC
B) AOS Version

ENTER: X AOQSECC



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 the 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 (pn=0, 1, 2, 3, 10, 11, 12, 13) for AOS
Carriage return or new line fto return to Main Menu.
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
carriage return or new |line.

STEP 4 - MODIFYING THE COUNTER
If your response to the Main Menu was 2 - there will 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 carriage
return or new line which will return you to Step 3.



5.0

TROUBLE=~SHOOTING, CUSTOMER SERVICE

SELFTEST

The ZDF~1 controller runs on-board microdiagnostics each
time the board Is powered up. Disk and tape microprocessors
perform independent, extensive testing of all internal
controller functions. The RED LEDS indicate selftest;

the left LED is on during disk selftest (300 ms.), and

the right LED Is on during tape selftest (will be less
than 4 seconds).

If selftest passes, both LEDS will go off. |If elther
disk or tape sections detect an error, the corresponding
LED will blink an error code used in locating the
malfunctioning circult within the controller.

Depressing the computer's reset switch while the error

code is being displayed causes that section to loop on
the error,

Any command issued to the tape coupler will cause it to
abort selftest and if not aborted, the coupler will

appear Not Ready to the system until tape selftest
successfully completes.

Reference Table 5.1 for disk selftest error codes and
Table 5.2 for tape selftest error codes.
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CODE

The disk selftest error code
on the left side of the controller front edge.
LED does not blink or go out, then the 2925 clock circultry,

TEST
EEPROM TEST

RAM TEST

2940 ADDRESS
GENERATOR
TEST

SEQUENCE
ERROR TEST

SYNC DETECT
TEST

ECC TEST

POSS IBLE FAILURE

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

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

Data read from 2940's did not

compare with data written. 2940
may be bad.

A forced sequence error did not
occur within a specified amount
of time. Format sequencer may

be bad. (No Clock)

A sync detect was not made In a
specified amount of time or the
terminate FF may not have set,

The sync register or compare logic

may be bad or the terminate FF
may be bad.

The generated ECC pattern did not

compare with the expected pattern,

The shift registers, ECC logic,
or multiplexers may be bad.

is displayed via the red LED
If the

the 2910 or the power fall circuit may be bad.

DISK SELFTEST ERROR CODES

TABLE 5.1
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CODE

TEST

MICRO PROCESSOR
RAM TEST

POSS IBLE FAILURE

Read data did not compare with
what was written 6810 (238 x
8 Ram)

2 DONE/BUSY TEST Done did not set or busy done
' were not cleared on power up
3 DATA LATE TEST Data late flip-flop was set on
' power on or It did not set
after one more reference with
a full buffer.
4 WORD COUNT Word count overflow flip=-flop
OVERFLOW TEST did not set when expected
' (should set after 65536 counts)
5 ILLEGAL FLAG lllegal status bit did not set
TEST or it was not detected as being
set (ISTAT)
6 FIFO BUFFER The READ data did not compare
TEST with what was written. 2114's
(1024 x 8 Ram)
7 ADDRESS TURNOVER Address turnover flip~-flop did
TEST ' not set when expected. (Should
set after 1024 RD/WT buffer
references)
8 EPROM CHECK SUM Check sum calculation did not

agree with the data in the check
sum location (replace EPROM)

The tape selftest error code is displayed via the red
LED on the right side of the controller front edge.

TAPE SELFTEST ERROR CODES
TABLE 5.2
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CUSTOMER SERVICE

Our warranty attests the quallity of materials and workmanship
in our products. |If malfunction does occur, our service
personnel will assist In any way possible. If the difficulty
cannot be eliminated by use of the following service
Instructions and technical advise is required, please phone
Zetaco giving the serial number, board name, model number and
problem description. You will be placed in contact with the
appropriate technical assistance.

PRODUCT RETURN

Pre-return Checkout.

If controller malfunction is suspected, the use of test software
Is needed to determine If the controller iIs the problem and

what in particular Is wrong with the controller. The tests
applicable to this board are Iisted on the next page of the
manual. Please run the test sequence BEFORE considering

product return.

Returned Material Authorization.

Before returning a product to Zetaco for repair, please ask
for a "Returned Material Authorization" number. Each

product returned requires a separate RMA number. Use of this
number In correspondence and on a tag attached to the product
will ensure proper handling and avoid unnecessary delays.

Returned Material Information.

Information concerning the problem description, system
configuration, diagnostic program name, revision level and
results, i.e., error program counter number should be included
with the returning material. A form is provided for this
information on the next page of the manual.

Packaging.

To safeguard your materials during shipment, please use
packaging that Is adequate to protect it from damage. Mark

the box "Delicate Instrument" and Indicate the RMA number(s)
on the shipping label.
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(include with returning material)
MATERIAL RETURN INFORMATION

Al'l possible effort to test a suspected malfunctioning controller
should be made before returning the controller to Zetaco

for repair., This will: 1) Determine if in fact the board

Is defective (many boards returned for repair are not defective,
causing the user unnecessary system down-time, paper work, and
handling while proper testing would Iindicate the board is

working properly). 2) Increase the speed and accuracy of a
product's repair which Is often dependent upon a complete
understanding of the user checkout test results, problem character-
Istics, and the user system configuration. Checkout results for the
ZDF-1 Controller should be obtained by performing the following
tests. (lInclude error program counter numbers and accumulator
contents if applicable; use back of sheet if more space Is needed).

FUNCT ION TEST RESULT
Power-Up Disk Selftest
Tape Selftest
Tape Coupler Tape COUPLER DIAG
UNIV. MAG TAPE RELI
DISK CONTROLLER DISK DIAGNOSTIC

DISK RELIABILITY

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 sheet with the malfunctioning board.

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

2. What operating system are you running under? (A0S, RDOS)

3. Describe the system configuration (i.e. peripherals, 1/0
controllers, model of computer, etc.)

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

To be filled out by CUSTOMER:

Model #:
Serial #:
RMA #:

Returned by:

(company name)






DISK PROGRAM CONTROL

INSTRUCTION FORMAT

Symbolic form for 1/0 instructions:

DXXF AC, DSKP

DXX - DOA, DOB, DOC, DIA, DIB, DIC

F = Function:

C (Clear<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>