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TABLE 1

COMMODORE DISK SYSTEM SPRCIFICATIONS

Model No. D999 Hodel No. 09060
orives Per Unit 1 1
Heads ®er Drive B B
Formatted Storage
Capacity Per System,
includes dirsctory 7.52 megabytes 5.91 meganbytes
Maxinen Sequential File 7.50 megabytas 5.90 negabytes
Maximun Relative File 7.35 megabytes 4.90 megabytes
pisk system
Bugter RAN 4 ilobytes 4 kilobytes
Disk Formats
ylinders 153 153
gsctors ver Cylinder 192 123
lsectors ver Track 32 32
prtes Per Sector 256 256
PBlocks Sree (Unit), maximum,
Tess 3ad Sectors and dDivectory| 29,162 13,442
or Rates
fnternal to Unit 5 megabits 5 megabits
= second pac second
[2es-483 Bus 1.2 kilobytes 1.2 wilony
per second er second
Rccess Times (Milliseconds)
xack-To-Track 3 3
varage Track 153 153

2
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TASLE 1 (CONTINUED)

COMMODORE DISK SYSTEM SPECIFICATIONS

Hodel No. D900 Hodel No. D906S
Fead Settling Time 15 15
verage Latency 5.3 8.3
Ren 3,600 3,600
Physical Dimensions
Height (inches) 5.75 5.75
Widen (inches) 8.25 8.25
beptn (inches) 15.25 15.25
Height (pounds) 2 2
Electrical
Power (watts) 175 175
Voltage 118-120 volts A. C., 118-128 volts A.C,|
| 60 Herez 69 Herez
Fuse 2.9 amperes,
117 volts A. C.,
slow blo
MI/Safety Approvals 0. L. and
e clc
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TABLE 2

TANDON DISK DRIVE SPRCIFICATIONS

Hodel No. TH602S Hodel No. THEO3:

apacity, Unformatted i
[per Drive | 64 megabytes 9.6 megabytes

Per Surface 1.6 megabytes 1.5 megabytes

Per Track 18.4 xslobytes 18.4 xilobytss
Number OF

Platzers 2 3

Active Data Surface 4 s

Maximam Flux Reversal Demsity

Flux Reversals Per Inch 7690 FRPI 7695 £ROL

Flux Reversals Per Millimeter| 393 FREMM 3 FREMM
[Frack Density (Tracks ver Inch)| 255 TPT 255 01
[Cylinders 153 153
frracks 612 918
Read/Arite Heads 4 3

5.3 megabits
per second

Pata Transfer Rate

ENVIRONMENTAL SPECIFICATIONS

lmbient Temperaturs

Pperating Temperature 39°F €0 1229F (4°C g0 537 ¢)
Nonoperating Temperatura Ziotr o 132°F «-w’h to 6 0°%)

4
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Temperature (F/C)
Relative Humidity

Maximum Wet Sulb
Temperature

Altitude

ower Requil ts

The maximum curreat requirements ar

32°/8%0 131°/58°

16 to 95 percent

35%F

Sea Level to
10,900 feet

#5 volts D. C. +5 percent at 4.0 amperes

12 voits D. C. X 18 percent at 3.158 amperss

DISK PECT
[
Environmenzal Limits

Operating Storage

-48°/-43%50 167°/75¢

18 to 95 percent

noncondensing

Sea Level to
15,900 feet

H
umcommodore.ca




TABLE 4

POWER SUPPLY SPECIFICATIONS

Electrical Specificatior

5 volts + 5 percent at 6 amperes,

5 amperes typical

[L2 volts + 10 perCeAt at 2 amperes, 5 amperes surge for 13 seconds

o more than 50 millivolts Periodic and Random Deviation (PARD) on
both +5 and +12 volts

A

1.4 D986@ AND DIB9IG DISK SYSTEM TYPES
Top Assembly Model Number Differences
380520-001 09965 117 volts
00520-002 D9968 220 volts
306520-983 09093 117 volts
300520-204 09396 220 volts
520-005 09960 198 volts
300520-036 D9060 246 volts
6520-007 09698 109 volts
3005 20-803 09090 240 volts
6
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secrroN 2

OPERATING INSTRUCTIONS

INTRODUCTION
This ction of the manual contains informavion pertinent to
tall , handling, and op of the disk system.
2.1 UNPACKING THE DISK SYSTEM
Bsfore unpacking he disk aysten, lnspect the shipping cacton for
signs of external  damage If the carton is damaged, caution
thoala “be exerciesd whem Lnapectlnq its contents. The contents and
all packing material shol removed  from the carton
Dacking maistislc. should e discared wntil ALl the comtencs ate
located.  The carton should contain a Model Number D963 or DII9T
Disk System and a user's manual.  Tf any item is missing, your

ommodore dealer should be notified.

2.2 AIR FLOW

Air flow to_ and from the DOU6D and DOJIY disk systems rust “e un-
Festricted. Failure fo allow adequate aic flow may resaile in a pover
failure

2.3 HANDLING

Gare should be taken whenever the units are moved, The unit snhould
moved while the disk drive is in motion. The unit should not
Do sunjected to severs physical shecks l.er, it Should not be droppes.

2.4 PREPARING THE DISK SYSTEM

ca  connecting the disk system to a power source, verify that
B ine e oltage configuration is correct, and that the powsr input
fuse is installed. See Table 1 for fuse selection.

2.5 INSTALIATION

One of two connector cables are required to connect the disk system
£o the computer.  These cables can be supplied by your Commodore
deal

PRftolm  awole, Parh Suher 30101, nouid De ued it e ek

s be connected directly to the computer.

I7EE-to-ISEE cabla, Part Number 905080, should be used s
systen Lo to be "dalsy chainee” to anoiner peripheral davice, such
the Commodore Model Nimber 2 Sor may otner saitanly ihtaréaced

printer.
7
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tote
The disk ysten should be the first serigheral attached o the
omputer 1eEiner atvices ave to be “dalsy Dnaiies

The procedurs for connecting the disk system to the computer is:

Step 1: Power to the computer and all peripherials should be
turned of.

Step 2: The disk drive should be located as close as possibdle to
the computer.

tep 3: The PET-to-IEEE cable is connected between the T“EP—Q&S
interface on  the computer and the disk Ariva.
additional IZEE devices are to be connected, the IEEE=~ co—
IESE cable(s) must be used.

Step ¢: The disk unit power cable should be connected to an A. C.
utlet at this Cime, but with Lts power switch turaed off.

2.6 OPERATION

Upm  powsr-on, the unit performs a self-tast eithin whe D0S board.
operation, the front L. .'s flash twice as the

executed, E0E A huccasatul seli-test, the feont
D.'s icate that the unit is in 2 y, quiescsnt
10700 Me top LoE. Di'e unie staus i3 gresn and

B. ., drive activity, is off. Any other state of
after power-on indicates a failure within the unit
initialize, 2nd  one  should refer the
trouleghootiog quide in fris mansal.

rmal unit operation should be possible Over the IEEZ-438 bus, as
outlined in the Commodore disk referance manual, after the racommended
one minute warm-up time, allowing the disk rotational spesd o
stabilize.

B
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secrIon 3
THEORY OF OPERATION

INTRODUCTION
This section of the manual contains detailed information sbout the
theory of op ion and the of both the disk
systems.  The discussion begins with a qeneral summary of the disk

system functions, followed by a detailed description of the various
interface signals. To better understand the function being described,
see Appenix

ERY FUNCTIONAL DESCRIPTION

The disk system conforms to the IZEE-488 interface requirement. Tt
has an IEEZ  interface connector located on the back panel. Ths
disk system comnunicates with the host system from the 0OS board,
vhich hes s 6502 microprocessor that controls IESS-433 bus,
Teferred to as the ITEE processor

The DOS board has a second 5502 microprocessor that controls the SAST
interface communication to the Winches

as the SASI processor.  Communication between the IREE and SASI
processors is via a common accessible random access block.

e troller board icates 1 ion between the DOS board
and the disk drive.

The disk drive positions the recording heads over the desivad track,
and reads or writes the data on it.

Figure 3 contains a block diagram that indicatss the overall inter-
connection between the major assemblies within the disk system.

te

DOS board has both [EEE-483 and SASI interfaces. The Winchester
controller board has the SASI and disk drive lutarfaces.

m

Tigurs 1
Communication Link




3.2 1ESE-488 INTERFACE LINES AND SIGNALS

The Eollowing sections contain 3 description of the ISSE-493 interface
lines and signals.  Thers are two basic groups of lines: control
lines and data transfar lines.

3.2.1 Control Lines

Remote Znable (REN.

Remots Znable line can be activated e nost system
Controllar. By having a  ousded pins Which hells the REN. ling
host system enables L‘u.s line, and bus

the controller commands or to
those of another transmitting device (talker). 1f this line is
allowd to become inactive (false), all bus residisg devices rstum to
local control.

o

On the Commodore computer, Pia 17 is Always groundsd in the host
systen.

Service Requast (SRQ)

Service Raguest line is 2 type of interrupt line, and it san be
otivated low - {irue) By any Gevice Ehat fasides on the bus thac
aeeds service from the host system.

£nd or Idemtify (EOI)

The %ad or Identify line can b assertad by the mntmsller-in-charze
or by 2 bus~compatipla transmitting dsvic line may be pullsd
Senig i VLA P
data byte in a multiple-byte messags to signal the end of the message.
A transmitting device has the option of using EOI. However, 0L
always is pulled low (true) by the host system during the transfer of
its last data byte onto the Data Input/Output (D10) lines. By using
this same OL signal line ana the Attention (ATY) message, the
controller-in-charge initiates a parallel poll sequence.

Attention (ATN)

The ATN line is asserted only by the host system during the addrassiag

or command sequence. t can he activated the
controller-in-charge to get, 3s its pliss, the attsntion of
dsvices tnat reside on the bus.  Before sending comsands the
eight data lines to peripheral devices, she
controllar-in-charge, activates the a1l

devices that signal lsvels, »oth trus and falsa,
bus reprasent addrasses and control messages for

ssent on Ehe data

When the ATN line is returned high, only the transmisting devices
and raceiviag dsvices praviously activated take pars i the subsequent
data exchange.

e ncommodore.ca



Interfac

Clear (IFC)

The Interface Clear line sends a reset signal that can be initiated
only by the host system controller.

When the host system is powered on or reset, this line is Ariven low
(true) for approximately 107 milliseconds by the host internal rese
signal, and all bus devices are returned or set to their idle
(inactive) states.

Data Valid (DAV)

e Duta Va4 iine ix assarted fov (crus) by s taneciceing devies
fter it places its data on the Data Input/Output lines. This tells
ne Teceiving device that the information on fhe data iines is validr

Not Ready For Data (NRFD)

The Yot Ready ror Data line, uhen dsserted low (true), indicates thac
not all devices on the General Purpose Interface Bus 3) are ready
go Fecelve data. Bach instrument, in ies owm Liney Taisases il
ine.  However, its high (inactive)
State uncil the slowast responding device releases this line:

Not Data Accepted (NDAC)

" ta Accepted line i
that receive the data This line is held low (true) until all the
receiving devices capture the particular address or data byte: then
the line is set nigh

controlled by the device or devices

3.2.2  Data Bus Lines

The GPIS data bus lines (DIO1-8) are similar to typical miczoprocessor
input and output ports. These lines carry eight-bit pa=-''al data to
or from the host system. swao s
<
T
T

am wro| cor | oo

!

TmN0§T 87835327
202922212019 1817 16 18 14 13
b T TT
oo | o0 | oo | aew | 007 | oi0s.
L0GC GN N0 GNO 0108 008
E P

Tigurs 2
The GPIB Conaector Showing Pin Designazions
u
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TABLE 5

ISEE STANDARD INTERFACE

FEE bus GBI TEEE
(Ge13) Functional Function
Contact _ pivision i IEEE Punction
1 orol Data Input/Output Wire 1
2 D102 Data Input/Output Wirs 2
3 Data Bus D103 Data Input/Output Wire 3
t nIod Data Input/Output Wire 4
Interface
s Management
zo1 End or Identif
s Transfer AV pata valid
7 Contzol NRED Not Ready For Data
s NDAC Not Data ccepted
(Data Not Accepted)
s Iatarface Fe Interface Clear
18 Management. sRQ Service Request
1 ATN
12 SHIZLO GPIS Cable Shield and
Chassis Ground
13 pI0 5 pata Input/Output Wire 5
4 010 & Data Input/Output Wire &
13 Data 3us 010 7 pata Input/output Wirs 7
16 DIO 8 Data Input/Output Wire 8
Interface
17 Managnent Remote Anable (always at
Bus REN ground in the host system
18 a6 AV
13 G 7 NRED
28 GND 8 NDAC | Matching grounds for
21 Grounds GND 9 IFC [ these control lines
22 GND 10 srQ |
23 G 11 Aty
2 Logic GND EOT “and REN Grounds
12
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BOARD
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o

CONTROLLER

SAST
INTERFACE

DRIVE CONTROL LINE

DATA
TRANSTER

{}

POWER
supeLY

Figure 3

Disk System Block Diagram
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wrvcommodore.ca




3.3 SASI INTERFACE LINES AND SIGNALS

The Eeuwmg contains a description of the SASI type interface line:
and signals.  This is the communication link between the DOS boar¢
04 winchester aisk controlisr.

Reset (RST)

Assertion by the processor causes the disk controller to cease al)
operations and return to an idle condition; This signal is normally
used during a power-up sequence. reset du: e

operation causes incorrect data to be weteten on the eidccea diex.
The reset pulse should be at least one microsecond wids

ct (SEL)

Assertion by the processor along with the controller's address bit,
Data Bit 4, causes the controller to be selected. The Select line
st ba feaserced when the Lek controller asserts the Rasy line

Busy (8sY)
ion by the disk controller indicates that the controller has
Control of tne interfice us and cannot e interrupted.

Control/Data (¢/D|

Assertion by the disk controllsr indicates the command or status

information is to be transferted on the data bus, while deassertion of

this line indicates that data information is to be transferred on the
bus.

Input/Output (1/0)

Assertion by the disk controller indicatss that information is going
to be transferred to the processor from the  disk controller.

hiicates thac information is going o o teansferrad te
sk controllsr from the processor.

Request (REQ)

Assertion by the disk controller indicates that an eight-bit byte is
to be transferred on the data bus. A rejuest is deasserted after the
assertion of the Acknowlsdge line.

Acknowledge (ACK
Assertion by the processor indicates that data tad by

as  been
processor or that data is ready to be Cransterred from the
processor to the controller.

1
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age (45G)

by the aisk contzoller ind at & status byte tranater
has_ occurred. MSG ed in ordar to
transfer an eigh:—hiz operation. dhen
the REQ/ACK handshake deasserts all
interface signal lines and returns to an Idle state.

Data Bus Bits @-7 (DB)

Thess  bi-dizectional data lines are used to transfer sight-bic
allel data to and from the processor. B3it 7 1is the
Siomificant bit.

Note

There is no parity bit available op the Winchester disk controller.

CETETTETEVEVESPEFEEEIIo

SASI Interface Connections

3.4 TM600 SERIES INTERFACE
The daterface for the THGJO series drive {s compatible with industry
standard drives. ompatibility is defined as using the same pin

assignment where the .sgnal and function are common. Table & contains
pin assignments

3.4.1 Control Input Lines

The coatrol input signals ara of two kinds: those to de multxpla‘(-d
in a mulsiple

n drive system and thoss that o the miltiplexing. The
control input signals to be myltiplexed are: Reduced i Careanty
Yeite gates Head Select Tine 2, Aeed Select Line 2.  nead selscc

Step, and Direction I
4

g ignal to do the multiplexing
i Seie’ saremt 5 3

In. The
ect' 1, Drive Selact 2 or Prive Sslect

15
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TABLE 6
Disk Drive Standard Interface
umber signal

Tye

Pin N
Signal (Gnd) I/0  signal Name

Bl 2 (1) s I Reducs urite
K 4 (3) s - Head Select 2
5 (5) s T
H (1) s °
19 (9) s o

34-pin 12 (1) s o
Ribbon 14 (13) s I
Daisy 16 (15) - -
[Chain 18 (17) s I
20 (19) s o
22 (21) s o
24 (23) s I
26 (25) s I
28 (27) s 1
39 (29) s I
32 (31) s T
PL £ (33) s I Direction In
P2 1 (2) s o Drive Selscted
3 (4) s - Reserved
5 (s) s 1 Reserved
7 (@) - - Reserved (To Ji-18)
26-Pin 9 (19) - -
[Ribbon 11 (12) - - Ground
jpaisy 13 D 1 + Write Data
(Chain 1 b T - Wrice Data
jor 15 (18) - - Sround
Radial 17 D 0+ Read Data
18 D o = Read Data
2 19 (29) - - Ground
23 1 - +l2velen. c.In
l422in power 2 - 12 Volt Return
Radial 3 - 5 Volt Return
P3 4 - +5 Volt D. C. In
Notaes:
1. 5 - Single =nded
2. D - Differential
3. 1 - Drive Input
40 @ - orive outpus
16
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lines have the following electrical specifications, a
neasured at tha arive

True: .9 volts D. C. to 9.4 volt D. C. at Current Load =
-40 milliamperes, maximum

Salse: 2.5 volts D. C. o 5.25 volts D. C. at Current Open =
250 microamperes, maximum

ALl input lines share a 220/33¢ ohm resistor pack for Lline
termination.

Reduced Write Current

When active, this Sogstner with Wirite Gate, causes the write
the disk with o lower wrife curzent. I is

ot hete umen wEiting is 5 be done on
cylinders 128 and high 'and set false when we. writing is to be done on
Gilinders 0 through 127 6f tne TH6SIS and TMEDS drives.

:tuca of this signal or logicul zero level enables write
wr: on the K. inactive state of thxa sl.gnal
data to be transferred from the drive. 1In addit the
cate endoles  the step pulse to step he readlvrice

actuator.

Head Select Lines 27, 21, 22
These three lines provide for the salaction of sach regd/uriss head in

coded sequence. = Head Select ' Line 27 s the least
Significant line.  The heads are nunbered 9 through 5. hen all Head
Selact Lines are Palse, Head d is ed.

Head recovery time (Head-to-fead Select, Write-to-Read recovery, or
Read-to-Write recovery) is 2.4 microseconds maximum.

interface line is a control signal that causes the read/write
to move with the direction of motion defined by the Direction In

The access motion nitiated at the logical true-to-logical false
transitionor at the trailing edge Of this signal pulse. Any change
in the Direction In line must be made at least 100 nanoseconds befora
the true-to-false edge of the step pulse. The quiescent state of this
line should be held logically false.

The read/write head moves at the rate of the incoming step pulses.
The minimun time between successive steps is 3.9 milliseconds. The
minimum pulse width is 1.7 microsecond. Figure 5 contains the step
timing.

17
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Step Hods Timing

Direction In

This signal defines dizection of mation of the read/write heads
en Lsed

datines the.
ron the center of the disk. It

this' line is logical true, the direction is defined 2s "ia",

read/write heads move e cunier o the Sisx

Seek Complate must be trus prior to cheaging dirsstions and prior to

the application of additional step pul

Drive t @ Through Drive t 3
These control signals ensble the sslected drive's Luput sacelvars and
output drivers. logically false, the output drivers are open
circuits or l.oqicnlly false and the input receivers do not acknouladge
signals presented o them.

Yote

On Commodore's D9U6F and DITIG systems, the drive is designated as
orive 0.

3.4.2  output Lines

output control signals are driven with an open collector output
stage capable of sinking a maxnimum of 47 milliamperss in a logical
true state, with a maximum voltage of 0.4 volt measured at the driver.
When the line driver is in tne logical false state, the driver
tracsistor is off, and the collector ocutoff is a maximim of 259
microamperes.

13
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ALl J1 output lines are enabled by the respective Drive Select lines.

Seek Complets

This line goes true when the read/write heads have settled on the
inal track at the end of a seek. Reading or writiag should not be

attempted when Seek Complete is false.
Seek Complete goes false:
1. when a recalibration sequence is initiated by drive logic at
power on because the read/write heads are not over Track @90.
2. 2 mamimm of 500 nanossconds after the trailing edge of a step
pulse or a series of step P
when power is momentarily lost, Seek Complete is false when

EN
power is restored and remains false until an automatic
recalibration is completed.

Track geq

state only when the

This interface  sign indicates
Toivers "fenajotce” Wonds ate sosiiioned at Teack 099, the outernost
data track

Faule

This signal indicates a condition exists at the drive that could causa
When this line is true, further wri
until the condition is

improper wrizing on the disk.
is innibited, as are other drive functions,

correcte

Afaule signal is initisted by either the 412 velt or 45 volt supply
im

being below the specified 1

- provided by the drive ocuce exch revolution 16.7
indicate tme beginning of the track.

Notmaily, ihis "signal  is logical &

logical ‘true o indicate Index. Only the tramsision from logical

false to logical true is va

Index sigoal iz

a

the Ready signal, with Seek Complete, indicatss that tne
nd the 1/0 signals ara valid.
unctions are

When true
Arive is ready to read, write or seex, a
When this line is false, all controller-iniiated

inhidited.

19
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The typical time aftar power on for Ready to be true is 15 seconds.
Track 008, Seek Complete, and Ready come true sequentially during
power oa.

Select Status

A status line is provided ac the 72/P2 connector to inform the host
system of the selection Satue ot the ri

The Drive Selected line is driven by a TTL open collector driver.
Tytg sisnel gger sstive omdy when the dnive le progmamed as Drive |

= 3 rogramming the shunt on the drive, and the
Sri7e Select K line b T1/7% 19 activased by the nose syarem:

3.4.3  Data Transfer L

All lines associated with the transfer of data between the drive and
the host system are differential in nature. These lines are provided
at the J2/P2 connector on all drives.

s of balanced lin

Two pair are used for the transfer of data: MEM
Write Data and MPM Read Data.

MEM Write Data

This is a differential pair of lines that defines the flux traasition
to be written on the track. The transition of the +MFM Write Data

5.
a driven to an inactive state (+ MFM Write Data more negative than
- MM rite Data) by the disk controller when in a read mode.

The delay from the leading edge of Write Gate to the Write Data pilse
is 400 nanoseconds maximun.

M Read Data
The data by reading a track is = tred to

the host system via the differential pair of ¥ Read Data lines. The
oansition of the <R Read Data Line solag mre gositive than the -

Data line represents a flux reversal on the track of the
ot gy

2
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SECTION 4

MAINTENANCE

INTRODUCTION

Preventive maintenance consists of visual inspection, cleaning and
checking the disk system performance. The severity of the environment
in which the disk system is used determines the frequency of mainte-
nance. Whea accomplished on a regular entive maintenance
may prevent damage and enhance the system's reliability.

4.1 GENERAL CARE AND CLEANING

The cabinet reduces the accumalation of dust inside the disk systen
since dirt may cause and ear Di;

on bla £fective heat
lasipacion. Dirt also pravmu 2 Zondactive eluctrical path that oan
cause system failure.

To clean the interior of the disk system, blow the dust off with
low ‘srassure air, and remove the remaining dust with a sofe brush or

£ Lot cotton tipped applicator is useful for
Sleaning sartow spaces and printed circuis boars

4.2 MAINTENANCE INSPECTION

Inspect the disk system for shysical damage or wear, using Table 7 as
a guide
Table 7

Maintenance Inspection Checklist

Item Inspect for

Cabinet and Chassis Dents, deformations, and damaged
hardware

Wiring and Cables Toose plugs, loose connectors,
Surned, broken or frayed wiring

Circuit Boards Corroded or cold solder joiats.
Surned broken of cracked cirduitry.
Burned, cracked broken
components .

4.3 TROUBLESHOOTING GUIDE

This troublesncoting yuide consists of two sections: an axtsgnal
guide which contains sests and Aiagnostics that may be conducted whils
the unit is still unopened, and an internal guide contains
tests Ehat aust be conducted wnile the system is “open g
are accessivle

2
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4.3.1 External Troubleshooting Guide

Thysical Examination
Check for any physical damage, cially that which would indicate
the "unit vas dropped. If the nit Sppeats. to have bewn &roppsd, opan
e systen, see Ehe replacement guide, and ver 15y hat ali Leans ara
in plac:

Check the unit fuse.  If blown, replace the fuse, and perform all
internal checks before proceeding.

Punctional Test--Internal Self-test

Turn on the unit's power, and watch the frout panel L. E.

E. D's should ‘lash twice, then stay in the ready/auissciont
Condition: unit status L. Z. D. greea, and  drive access L. E. D
the unit passes the internal self-test, it is ready for a

£
systen test.
If the unit L. E. D's ara not on, proceed to the internal tests.
3 b unte o 8, D's are flashing some number of f£lashes, followsd

pause, forever repeating, the system is nonfunctional, 2nd
Bote” s 5tvas Tone an ihea Which cizuit is inoparsive on the 508

ra.
Note

Prior o changiag the D0S board, proper voltage should be vesifisd on

Aigh tage on the +5 volt lines also causes capstitive
Hlaning
Replace the DOS board (see the replacement procedurs section) or the
regulator board if the voltage is too high and cannot be adjusted (see
Table 4, page 6).

System Test
IEEE-488 Interface Test
Znter the following lines into the computer:

5 rem Program 1

19 15: rem open disk drive unit
23 = "% g5= “%: g5 =: rem initiall

30 gmber 15, “ujt: rem iaitialize iisk

1 a§, S, c3, 33: rem get varianle:

s 37 a3'hs"a5 2 a) ds: ran display variabiss on saresn

68 Closa: 15: rem disk unit




TABLE 8

HARD DISK POWER UP DIAGNOSTICS,
DISK ACCESS TEST

Munber of Plashes

Possible Faulty IC Located On DOS Board

6532, 7F 7

a

2364, 7D
2364, 7C

6D, 6B, 6A,
6810, 4D

2114, 74LS157, SE, 53, 6C, 6D, 63,
2114, 74LS1S7, $B, S¥, 6C, 6D, 53,
2144, 74LS1S7, 5C, 5G, 6C, 6D, 62,
2114, 74LS1S7, 5D, SH, 6C, 6D, 62,
2332, 4c

Yot used

74LS157, 6C, 6D, 6B, 6A

74LS157, 6C, 6D, 63, 6A

74LS157, 6C, 6D, 6B, 6A

6502, 2114, 74LS157, 74LS42, 4A, 5, SE, 6C,
D)

* During Format 11, 12 flashes, excessive bad ssctors

23
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PROGRAM 1

This program assumes that the unit under test (UUT) is the only device
Number 8 on the ISEZ-488 bus.

The cocrect r

ponse from the unit should be: 73, CBM DOS V3.0,00,20
1£ the response is good, the IEEE-488 communication is correct.

1€ the response is not correct, verify that the UUT is the only device
Number 8 on the IRSE-438 bus, and that the IEEE cable is properly
connectad.  If so, ‘the IZEE-438 interface on the DOS board is non-
functional, and the DOS board should be replaced as specified in the
replacement procedure section.

Disk Access Test

Enter the following lines into the computer:

load *se", 8
list

This loads the dxrcccory from the disk to the computer, assuming the
disk has s readsble directory. If the unit fails this test, it woul
be advisable to praclad o the internal tasts, and verify prop.r
iaterconnections, and power. If no problem is found, t.h. problem is
in the DOS, the controller, or the drive. The drive, which may
contain user data, should be the last item checked or replaced. The
controller board is the next suspect, then the DOS. If the unit is
fanctional, it should be reasseabled.

caution

15 the drive still fails to read, the disk may bs reformatted, This
destroys any user data that is on the drive. The lost data cannot be
cecovers

The drive can be reformatted by issuing a header “diskname, 0O" (basic
<4.0). Those commands may take up to one hour and forty-five minites
on'a D9A9G unit. Tf the drive still cannot be read, replace the diskt
Arive (see the replacement procedurs)

Tf the unit falls during format, for example, 11 flashes occur, there
is a problem either with the drive or with the controller. It is
ommended the controller be replaced first, and the drive only if
necessary.

If the unit status L. 5. D. is red, indicating failure, the unit
status mey be displayed by using Progran 1, without line 3. 1f tha
unit  status is not raady, and the drive is
Eormattad, it is propably bad, and shourd be repiaced (see replacenent
guide).

It cthe unit loads the diractory progerly, the anit s functional.
on the disk, read, and execute it to verify
The read/utite process within the unit:

2




4.3.2  Internal Troubleshooting Guide

1 (see Appendix 3)

Verify that all cables are properly connected.
Linear power supply connectors are ingtalled.

The connector from the transformer is connected to the power supply
©oas

Two wires are connected to the filter capacitor.
The chassis ground is connected to the chassis.
The DOS power connector is installed.
The controller power connector is installed.
The drive power connector is installed.
The DOS to controllsr flat ribbon cable is connected
The two controller to drive flat ribbon cables are connected.
The D05 to L. E. D's cable is installed.
Note

1f this cable i

incorrectly installed, the L. E. D's €lash with an

incocrect pattern. At location o the controller board, a jumper clip
(71 on top assembly) is installed.  Without this jumper, the
controller never sees data from the drive, and thinks that the drive
is inoperative.

The most important test to be conducted is to verify the +5 volt and
+12 volt operation of the power supply. This may be accomplished by
looking at "the voltage cotential across the +5 volt and +5 ground
test points, and tha +12 volt and +12 ground test points on the power
supply board. The +5 volt is common to all +5 logic; the +12 volt is

mnon o both the drive and controller. A uoltmster or an
oscilloscope may used to exanine these voltage potentials.
Adjustment pots to adjust the +5 volt and +12 volt potentials are
aciessible on the power supply board. The adjustment pot nearest the

heatsinks is the +5 volt adjustment pot
adjustment pot.

he other one is ths +12 velt

Tolerances on both should be plus or minus five percent. Tf the
supply cannot he adjusted to within five percent,  replace the power
supply (see replacement guide), then repeat this test. Tf the
a supply board caanot be adjustad and th i
disconnect the drive, the controller, and the DOS boacds, one at
time, and raplace the unit that is loading down the supply.

25
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At this poim, the functional test should be conducted on the disk
system. If ai failures are found, the item diagnosed as defective
S04 be repiaced. If the disk svaten passes the fumceional sesc, it
should e closed in. then screvs and fasteners reinstalled, and the
oy put into place. Then, tional test.
actors are found, the disk system is Donsidered 500d-

26
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SECTION 5

REPUACEMENT PROCEDURES
INTRODUCTION

The sasenbly dravings (see Appendix 3) = ere intended to help one
emove and reinstall individual assemblies or components.
Replacement Guide
caution

To prevent shock hazard, always disconnect the unit from the primary
source prior to disassembling the unit

This section containe o step-by-step aperosch i disaseembly of the
D906 or D9G9B disk system. steps assumes that the

The systen may be. ressseabied b
e e steps. A recommended parts list for the
system is found in Appendix 2.

5.1 700LS

The tools needed to disassemble and reassemble the systenm are:
1. Phillips Screwdriver, Wumber 2
2. slot screwdriver
3. needlenose pliers

4. 11/32-inch socket or open end wranch

5.2 T0P_COVER

Remove four screws, two on sach side.
Lift top cover up and remove

E 208 _30ARD

Disconnect the DOS power. The conmector is located on the bottom side
OFf the DOS board, at the rear of the unit. Disconnect the 53 Pin

controller interface cadle, locat: the top front of the DOS board.
The slotted screwdriver is useful in removing the cable.

Disconect _th E. D.

interconnect cable, locatsd on the top front
e e ine Bos Soard.

27
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Remove the four screws that connect the DOS board, located on boti
Of its edges, toward the front of the system.

Remove the DOS board and the DOS shield, if it is installed on the
.

When replacing the DOS Soard, be sure jumper J14 is installed for the
09898 system, and not installed for the D960 system.

5.4 CONTROLLER BOARD
Disconnect the controller power, located on the bottom side of the
controller board at the rear of the unit.

Disconnect the 56-pin DOS-controller cable to J2. Care should be
taken not to pull on the cable itself during removal.

Disconnect the 20-pin cable from J3 on the controller board.  Care
should be taken not to pull on the cable during removal.
Disconnect the 34-pin  cable from J1 on the controller board. Care
should be taken not to pull on the cable during removal.
Unscrew the fiber standoffs that hold on the controller board.
Standoffs are located on the edges of the controller hoard toward the
front of the unit.
Remova the controller board, and the disk drive shield.

the four white spacers located on the four adapter screws that
S through the shield.
Remove the disk drive's shield. Note the shield is copperside down,
i. e., facing the dri

Disconnect the 34-pin cable from disk drive connector J1.
Disconnact the 20-pin cable rom disk drive connector J2.
Yote

transformer, and other
the disk

Continue to remove the power supply, fan,
miscellaneous items at the rear of the unit without
ive.

5.5 DISK DRIVE

Disconnsct the drive's power cable from the disk unit, located at the
rear of the disk unit, connected to the bottom of the disk's ci
board, Needlenosa pliers ace useful, Remove the four screw:
ysten to the chassis, located on the side of
the sncond screw is remove
ssis.

the ¢
Care should be caken not o let it Argp as
from sach side. LLEt the Arive out of the cha:

28
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5.6 POWER SUPPLY BOARD, LINEAR SUPPLY

Olsconnect the primary windlags by disconnesting the transformer

cable plugged into the power supply ve four 11/32-inch
St on e uattan ot enzasie that hold the seansfocmer in place.
(caution: the transforner is heavy.) Remove the screvs on sither side
of the high voltage cover.  Remove the power supply board by

depressing the plastic restraining latch on each standoff. Then, lift
the power supply board and the high voltage cover out of the system.

Transformer

The transformer may be removed by ldering the primecy
on the switch and power comnector. The fan, switch, power connector,
2nd “fuse  may be unsoldered and replaced, when physically damaged.
5.7 NON-WARRANTY REPAIR

ALl Tandon Service Centers are avli).ahle for repair. The cost of
Treight 1e paid by the customer both w

Tested spare subassemblies are available.  Purchase orders are
processed by Tandon Corporation's Order Eatry Department.

ALl repairad parts and services are covered under Tandon Corporation's
naine month warranty.
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APPENDIX 1

MAJOR SUBASSEMBLIES

Assenbly Number Type Quantity
300813-01 pisk operating systen 1
(o0s)
188001901 Control PCBA 1
380013-301 2ouer suply, 1
+5 and +12 volts 0. C.
300547-921 Transformer Assembly 1
300508-091 Transformer, 117 volts,
100 volts A. C., 50-60 Hertz 1
187962-00} 6025 drive 1
187002-002 6035 Drive 1
A-1
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APPENDIX 2

RECOMMENDED SPARE PARTS LIST

following spare parts are available
™

from the Voyager Systams
Division of Tandon Corporation.

Part Number Description

187845-001 Control and Data PCBA
187865001 Spindle Control PCBA
187616-001 ndex Assembly
87021091 Track 86 Optical Assembly
187621-001 Frame Assembly
188061301 Control PCBA
360013-901 Power Supply
1013-06 1 PCBA

300508-091 Transformer, 117 volts
300533-992 Transformer, 220 volts
187062-901 TM6G2S Drive
187062-092 T™MEB3S Orive

A2
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APPENDIX 3

Orawing umber

Number Title of sheets
39052090 Commodore Disk System Expanded View . . . . . . 2
300019-062 inchestsr DOS/Controller Schematic . . » . » . 3
300013-962 inchester DOS/Controller PCB lsue'nbly B 1
138008-091 Disk Drive Controller Schematic e T
Disk Drive Controller BCB Assembly . . . . . . 1
187043-021 THE0B Control and Data Schematic. . . . . . . . 2
187945-301 TM6g Conerol and Daca PCB Assembly . . - . - . 1
137063-981 ndle Control Schematic . . . . .. .. I
187865-601 entzol pca \5se||\hly P 1
300615281 ply PRI
tan R0 3090150901 7014 Back C)rcux. e 1
300018-001 Power Supply PCB ASSEMDLY + + . + + + + + o . . 1

A=3
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~—-CONTROL CABLE (CONTROLLER/bRIVE J1)
—-CONTROL CABLE. (CONTROLLER/0RIVE J2)
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ADDENDUM TO DRAWING NUMBER 30A@15-801, FOLD BACK CIRCUIT

Values for earlisr revisions up to and including Revision G are:
LR12 = 3980
LRI = 750
ORIz = 120

Value for earlier revisions up to and including Revision H:
ARs = 39860

Changes are not mandatory.

This information is provided for reference only.
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