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TABLE 1 

COMMODORE  DISK SYSTEM SPECIFICATIONS 

Model No. D9090 Yodel No. D9060 

Drives Per Unit 

Heads Per Drive 

Formatted Storage 
Capacity ?er System, 
includes directory 

Maximum Sequential File 

Maximum Relative File 

7.52 megabytes 

7.50 megabytes 

7.35 megabytes 

5.01 megabytes 

• 5.00 megabytes 

4.90 megabytes 

Disk System 

Suffer  RAM 4 kilobytes 4 kilobytes 

Disk Formats  

Cylinders 

Sectors Per Cylinder 

.ectors Per Track 

ytes Per Sector 

locks Free (Unit), maximum, 
ess Bad Sectors and Directory 

153 

192 

32 

256 

29,162 

153 

128 

32 

256 

19,442 

Transfer Rates  

Internal to Unit 

MEE-488 Bus 

5 megabits 
per second 

1.2 kilobytes 
per second 

5 megabits 
per second 

1.2 kilobytes 
per second 

access Times (Milliseconds) 

Track-To-Track 

Nverage Track 153 153 



TABLE 1 (CONTINUED) 

COMMODORE DISK SYSTEM. SPECIFICATIONS 

Model No. D9090 	 Model No. D9060 

Mead Settling Time 	 L5 	 15 

rerage Latency 	 8. 34 	 8. 34 

kPm 	 3,600 	 3,600 

physical Dimensions  
Meight (inches) 	 5.75 	 5.75 

',Iidth (inches) 	 8.25 	 8.25 

Depth (inches) 	 15.25 	 15.25 

1,7eight (pounds) 	 21 	 21 

Electrical  
Power (watts) 	 175 	 175 

Voltage 	 16.;i0=zvolts A. C., 	rt.,,L2Lvo"s A.C, 

:Fuse 	
Va:rsesk. C. 

slow blow 	 ' 

MI/Safety Approvals 	U. L. and 
F. C. C. 



TABLE 2 

TANDON DISK DRIVE SPECIFICATIONS 

Model No. TM6025 Model No. TM603S 

pacity Un ormatted 

Per Drive 

Per Surface 

Per Track 

Number f 

Platters 

Active Data Surface 

Maximum Flux Reversal Density 

Flux Reversals Per Inch 

Flux Reversals Per Millimeter 

Track Density (Tracks Per Inch) 

ylinders 

Tracks 

Read/Write Heads 

Data Transfer Rate 

6.4 megabytes 

1.6 megabytes 

10.4 kilobytes 

7690 FRPI 

303 FRP. 

255 TPI 

153 

612 

5.0 megabits 
per second 

9.6 megabytes 

1.6 megabytes 

10.4 kilobytes 

7690 FRPI 

303 FRPMM 

255 TPI 

153 

918 

5.0 megabits 
per second 

ENVIRONMENTAL SPECI,ICATIONS 

Ambient Temperature 

Dperating TemperatUre 
,,onoperating Temperaturc 



TABLE 3 

WINCHESTER DISK CONTROLLER SPECIFICATIONS 

Environmental Limits 

0,.aratigal 	 Storage.  

Temperature (F/C) 	 320/00to i310/500 	 -40°/-40° to 167. /75' 

Relative Humidity 	 10 to 95 percent 	 13 to 95 percent 

Maximum Wet Bulb 
Temperature 	 85°F 	 noncondensing 

Altitude 	
Tf.r0t0r;ee.° 	

Sea Level to 
15,000 feet 

ow 	 u rements 

e maximum current requirements are: 

volts D. C. 1.5 percent at 4.0 amperes 

12 volts D. C. ±. 10 percent at 0.150 amperes 



TABLE 4 

POWER SUPPLY SPECIFICATIONS 

Electrical Specifications  

olts t 5 percent at 6 amperes, 5 amperes typical 

12 volts 	 10 	 at 2 amperes, 5 amperes surge for 10 seconds 

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

nsg6. amp Dgegg 	 sysTEm TypEs  

Top Asse.ly 	 Model Nunther 	 Differences 

	

300520-001 	
1'4= 

	

r433:: 721.:V3 	 D90943 

	

30.20-004 	 D9090 
300520-905 

300520-4308 

117 volts A. 	 C., TM602S, 2 platters 
220 volts 
117 volts 

A. 	 C., 
A.. 	C., 

TM602S, 
TM603S, 

2 platters 
3 platters 

220 volts 
100 volts 

A. 	C., 
A. 	C., 

TM603S, 
TM602S, 

3 platters 
2 platters 

240 volts 
100 volts 

A. 	C., 
A. 	 C., 

TM602S, 
TM603S, 

2 platters 
3 platters 

240 volts A. 	 C., 114603S, 3 platters 



SECTION 2 

OPERATING INSTRUCTIONS 

INTRODUCTION • 
This section of the manual contains information pertinent to 
unpacking, installation, handling, and operation of the disk system. 

2.1 	 UNPACKING THE DISK SYSTEM  

Before unpacking the disk system, inspect the Shipping carton for 
signs of external damage. /f the carton is damaged, caution 
should be exercised when inspecting its contents. The contents and 
all packing material should be removed from the carton. No 
packing materials should be discarded until all the contents are 
located. 	 The carton should contain a Model Number D9060 or D9090 
Disk System and a user's manual. 	 If any item is missing, your 
Commodore dealer should be notified. 

2.2 	 AIR FLOW 

Airt  flow_ to,aandir  from the 09060 and D9090 disk systems must be un- 

rf:7.1=ed. 	
" e to allow adequate air flow may result in a power 

2.3 	 HANDLING 

,C1T br°2sledbewhinhel'itr3;i:'trirtria:rtei:"The Tint. ui;Iturrtuut 
be subjected to severe physical shocks i.e., it should not 'be dropped. 

2.4 	 PREPARING THE DISK SYSTEM  =M. =:;:ing—fr:rattt trtnr%cZ,MIrt,s,:n% 
fuse is installed. SeegTable / for fuse selection. 

2.5 	 INSTALLATION 

arcL1re:guIra:dbet:.;:77Vitb;h;oro 

PET-to-/EEE cable, ?art Number 320101, should be used if the disk 
system is be connected directly to the computer. 

IEE.to-/ESE cable, Part Number 905080, should be used if the disk 
system is to be °daisy chained" to another peripheral device, such as 
the Commodore Model Nomber 4022 or any other suitably interfaced 
printer. 

C.swww.connuoeore.cat 



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

Step I: Power to the computer and all peripherials should be 
turned off. 

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

Step 3: The PET-to-IEEE cable is connected between the 17,'EE-488 
interface on the computer and the disk drive. I  f 
additional IEEE devices are to be connected, the IEEE-to-
IEEE cable(s) oust he used• 

Step 4: The disk unit power cable should be connected to an A. C. 
outlet at this time, but with its power switch turned off. 



SECTION 3 

THEORY OF OPERAT/ON 

INTRODUCTION 

n 1 contains detailed information about dre 
'his aacti°a *f  nthed TWainterface descripl^n. o:40 ,t,  2: diik;  

°.f 	 -ision 	 -th-a 	 of „. varto 
tn,::::.. 	 'ed bY a detatied  * ction being described, sY3"m functi*na. fcnetter understand the fun 
see APPeni. 3.  

3.1 	 FUNCTIONAL DESCRIPTION 

The disk system conforms to the IEEE-4Se interface requirement. It 

arsly= 1=11::tern=rthr=sy:emn;otat'1701 1boan! 
which has a 6502 microprocessor that control. the IEEE-4n bus, 
referred to as the IEEE processor (see Figure 1). 

The DOS board has a second 6502 microprocessor that controls the SAST 
interface communication to the Winchester controller board, referred 
to as the SASI processor. Communication between the IEEE and SASI 
processors is via a common accessible random access memory block. 

j,
:=1.1fi l,,,,:ard communicates information between the DOS board 

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

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

Note 

10keitrnert=d';,1s= g:1-::: 	 Wi"'"ter  

conmuT,IgMo t) 

Cpwww.colmodore.aa 



3.2 	 ME-488 INTERFACE LINES AND SIGNALS  

The following sections contain a description of the IEEE-488 interface 

It= eilifildaa.ng=t.r  Itit::: . are two basic groups of lines; control 

3.2.1 Control Lines  

Remote Enable (REN)  

The Remote Enable tine can  be  activated only by the host system 
controller. By having a grounded pin, which  holds  the REN line 
permanently low (true), the host system enables this line, and bus 
residing devices subsequently respond to the controller commands or  to 
those of another transmitting device  (talker).  If this Line is 
allowed to become inactive (false),  all  bus residing devices return to 
local control. 

Note 

On the  Commodore  computer, Pin  17 is always grounded in the host 
system. 

Service Request (SRO)  

The Service Request line is a type of interrupt_ 1.ine, and it can,be 
%.:yt .;:yealev"e that "sid" on "e .  

End or Identify (E0/)  

The End or Identify line can be  asserted  by the controller-in-charge 
or by a bus-compatible transmitting device. This line may be pulled 
low (true) by a transmitting device during the transfer of its last 
data byte in  a  multiple-byte message  to signal  the end of the message. 
A transmitting device has the option of using Er.. However, SOI 

ItrYlasIs 
ysblsd Us 

CXtrthrOn: 'ingt76=tt107 lie  Us... By 
this same  EOI  signal line and the Attention (ATN) message,  the 
controller-in-charge initiates a  parallel  poll  sequence. 

Attention (ATN)  

The  ATN line is asserted only by the host system during the addressing 
or command sequence. 	It can  be  activated low (true) only by the 

ra=lief=t:fl: tOngne 11:s. its  Befr= 	ne . artIrtOnnt4 

tl'gotTZ-112g.Werlg'=1.:ev'gr',11e1=tiV=eTettn?ett sib 
devices that signal levels, both true and  false,  present  on  the data 
bus represent addresses  and control  messages for them. 

When the  ATN  line is returned high,  only  the  transmitting device. 
and receiving devices previously activated  take  pArt in  the  subsequent 
data exchange. 

10 
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24 23 22 2 ,  20 19 18 17 )6 15 i4 13 

12 11109 8 7 8 5 4 3 2 1 

WI a Li 1111 egNIN  

Interface Clear (IFC)  

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

;Then the host system is powered on or reset, this line is driven low 
(true) for approximately 100 milliseconds by the host internal reset 
signal, and all bus devices are • returned or set to their idle 
(inactive) states. 

Data Valid (DAY)  

The Data Valid line is asserted low (true) by a transmitting device 
after it places its data on the Data Input/Output lines. This tells 
the receiving device that the information on the data lines is valid. 

Not Ready For Data (NRFD)  

The Not Ready For Data line, when asserted low (true), indicates that 
not all devices On the General Purpose Interface Sus (GPIS) are ready 
to receive data. Ranh instrument, in its own time, releases this 
line. However, the line cannot return to its high (inactive) 
state until the slowest responding device releases this line. 

Not Data Accented (NDAC)  

The aOt Data Accepted line is controlled by the device or devices 
that receive the data. 	 This line is held low (true) until all the 

e 	 rticular address or data byte, then 

3.2.2 	 Data Sus Lines  

bus buss 
(DT%/TIMs8=7:htYgIT1aTt?'7rt:s% 

or from the host system. swiss. wmc owv 0 , 04 .02 

03 

. Gr 
The GPIS Connecto'r=ing ?in DIsigna,ions 

8 0. 



T.. 5 

IEEE STANDARD INTERFACE 

IEEE Bus 
(GPIS) 
Contact 

GPIB 
Functional 
Division 

IEEE 
Function 
Assignment IEEE Function Description 

1 0301 Data Input/Output Wire 1 
2 
3 Data Bus 

2302 
0303 

Data Input/Output Wire 2 
Data Input/Output Wire 3 

4 0304 Data Input/Output Wire 4 

5 Hn:ga"  me nt 
Bus EOI End or Identify 

6 Transfer DAV Data Valid 
7 
9 

Control 
Bus 

NRFD 
NDAC 

Not Ready For Data 
Not Data Accepted 
(Data Not Accepted) 

9 Interface IFC Interface Clear 
10 
/1 

Management 
Bus 

SRQ 
ATN 

Service Request 
Attention 

12 SHIELD 
gla:sin:ond""nd  

13 DIO 5 Data Input/Output Wire 5 
14 
13 
16 

0202 303 
DIO 6 
DIO 7 
DIO 8 

Data Input/Output Wire 6 
Data Input/Output Wire 7 
Data Input/Output Wire 8 

Interface 
17 Managment 

Bus REN 
Remote Enable (always at 
ground in the host system 

18 GND 6 DAV-', 
/9 
20 

GND 7 
GND 8 

NM, 
3010 (3800)0303 grounds for 

21 
22 

GrOunds GND 9 
GND 10 

330 	( these control lines 

	

SRO 	) 
23 
24 

GND 11 
Logic GND 

ATN.1 
EDI and REN Grounds 

12 



INTg;ACE 

< 	

DR/VE CONTROL LINE 

ErAf. 

WINCHESTER DISH 
CONTROLLER 

FOWER 
SUPPLY 

< 
IET4388 
INTERFAC 

Figure 3 

Disk System Block Diagram 



3.3 	 SASI INTERFACE LINES AND SIGNALS  

The 
and f 	

e SASI type interface line: 
:13g11:1;? 

contains 
  Thin is 	link between the DOS boar, 

and Winchester disk controller. 

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. A reset during a write 
operation causes incorrect data to be written on the selected disk. 
The reset pulse should be at least one microsecond wide. 

Select (SEL)  

Assertion 
Data Bit 1,tu:::TrCont:Ner wtrbe414:Ctedi"rT;et74  
must be deasserted When the disk controller asserts ' the Busy line. 

RIEXIMal 

::::21% ,bIhettente 
controller indicates 

	" ' 

Control/Data (C/D)  

Assertion by the disk controller indicates the command or status 
information is to be transferred on the data bus, while deassertion of 
this line indicates that data information is to be transferred on the 
data bus. 

Input/output (I/O)  

Assertion

rn

bys the disk controller indicates that information is going 

ce' asertlon tilf11::ter that information from 	bnan:trrVerrtC 
the disk controller from the processor. 

Reauest (REO)  

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

Acknowledge (ACK)  

theerTgulnaor=aZtInf is.c ready
that 

	=nst:Ld"cf:grdj'ill  
processor to the controller.   

14 
Oswww.commodore.t. 



Message (MSG)  

::":;. 'c' eUr:Yed!he 	 REri: 
transfer an eight-bit byte to indicate end of operation. When 
the REQ/ACK handshake is complete, the controller deasserts all 
interface signal lines and returns to an Idle state. 

Data Bus Bits 0-7 (DB)  

These bi-directional data lines are used to transfer eight-bit 
parallel data to and from the processor. Bit 7 is the most 
significant bit. 

Note 

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

Figure 4 

SASI Interface ConnectiOns 

3.4 	 TM600 SERIES .IITTERFACE  

The interface for the TM600 series drive is compatible Ath industry 
standard drives. Compatibility is defined as using the same pin 
assignment where the signal and function are ammon. Table 6 contains 
pin assignments. 

3.4.1 Control Input Lines 	 two kiodo, th... t.  

Th"**tfZIpIttn:it gTgZenngEthose that e ,:o =unctult rizite curr.„  

in 
 : 	 'd 

tmqui"ut s"n1"!fbn: 7/1,' 4117(51:1:rct Line 2l , 	Head te= '7 	in. ' The signal to 2dor the vem=e 2.  
ilnlriN2re ' S:teTt :7dZive Select 1, Drive Select o Dri S 

15 



2 	(/) 	S 	/ 	Reduce Write 
4 	(3) 	S 	 Head Select 2' 
6 	 (5) 	 s 	 I 	Write Gate 
8 	(7) 	S 	 0 	SeekkComplete

g  102 	(9) 	9 	g 	Zailt " (11) 
14 	(13) 	S 	 Head Select 2 -  
16 	(16) 	- 	- 	Reserved ,(To 42-7) 

2: 	
(17) 	S 	I 	Head Select 2' 
(19) 	S 	0 	Index 

22 	(21) 	S 	0 	Ready 
2i 	(23) 	S 	I 	 step 
26 	 (25) 	 s 	 Drive Select 0 

(31) 	S 	/ 	Drive Select 3 
34 	(33) 	S 	I 	Direction In 

34-Pin 
Ribbon 
Daisy 
Chain 

P2 	 1 	(2) 	S 	0 	Drive Selected 
 

5 
3 	(4) 	S 

7 	(8) 	
S 	

Reserved 

Reserv. (To 31,6) 
Reserved 	

. 

20-Pin 	 9 	. (10) 
o 	 .: 	 (1.1= Ribbn 	 c1 

Daisy 	 113 	(12) 	 + write Data 
Chain 	 g 

2 	
1: 	(16) 	

- Write Data 

178 	 Ig 	0 	niii g:t: 
'1: dial 

Pi 	 19 	(20) 	 Ground 

TABLE 6 

Disk Drive Standard /nterface 

Connector 
Pin Number 	Signal 
Signal (G.) Type 	 I/O 	 Signal Nam. 

4=Pin Power 
	

It2V=R:;1(;:n  In  
:Idial 
	

94.5‘hl'ht1tTT In 

Notes: 

1. S - Single Ended 
2. D - Differential 
3. I - Drive Input 
4. 0 - Drive Output 

16 
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==tatt:edr= the  following  electrical specifications, as 

True: 0.0 volts D. C. to 0.4 volt D. C. at Current Load 
-40 milliamperes, maximum 

False: 2.5 volts D. C. to 5.25 volts D. C. at Current Open 
250 microamperes, maximum 

All 	input 	lines share a 220,330 ohm resistor pack for line 
termination. 

Reduced Write Current  

When active, this line, together with Write Gate, causes the write 
circuitry to write on the disk with a lower write . current. It is 

rc=1:Tled 128'hI snd =eri:eanr:ettfffset:n writing is 	be 1:g:  on 
cylinders 0 through 127 of the TM6025 and TM6035 drives. 

Write Gate  

The active state of this signal or logical zero level enables write 
data to  be  written on the disk. The inactive state of this signal 
enables the data to be transferred from the drive. In addition, the 
inactive state enables the. step pulse to step the read/write 
actuator. 

Head Select Lines 20 , 21 , 2 2  

Tehes=e,7„.12s provide for trelettir of each rIltrit,lehead in 
 Least 

significant line. The heads are numbered through 5. When all Head 
Select Lines are false, Read  0 is selected. 

Z:: recovery 
 ry)7.:'72!=o:=2; =11=-Read recovery,  or 

Step 

7.= interface line 
 i e ,iire 'CtfOrTmOtErdnnen,71.1==17, 

line. 



_
,..

.. 2;21i 
	 ,---- 

-..! :«- ',17:7:7'  i 
- sl'' ---1-"--  11:''ag 	'.--7-'  5-----  

.......-.1, ..-- 	!c ..,„..! , 
	I 	 r ft.  _ 

Figure 5 

Step Mode Timing 

11:k  application of :71d=nftfi:%;°p=::!'" 	aid 
"L" 

 to 

Drive Select 0 Through Drive Select 3  

These control signals enable the selecteddrive's input receiv,rs and 
output drivers. When logically false, the output drivers are open 
circuits,  %.logicallyi 	 t  f:Ise and the input receivers do not acknowledge 

Note 

On Commodore's D9080 and D9090 systems, the drive is designated as 
Drive 0. 

F% wNPIFR 

18 



All SI output lines are enabled by the respective Drive Select lines. 

Seek Complete  

This line goes true when the read/write heads have settled on the 
final track at the end of a seek. Reading or writing should not be 
attempted When Seek Complete is false. 

Seek Complete goes false; 

" 

2. a maximum of - S00 nanoseconds after the trailing edge of a step 
pulse or a series of step pulses. 

3. when power is momentarily lost, Seek Corplete is false When 

=1111=1Orradc:::lre=" fa's* 
 uht il an automatic 

Track 000 

attTgck ra,etVon:mn: 
data track. 

Fault 

This signal indicates a condition exists at the drive that could cause 

irghribrtregar 
corrected. 

tel:VteloV2le'l l;e11.111:t7.1.mils either the +i2 v°1t  *r  4' vc)" suPP'Y 

 Index 

The Index signal is• provided by the drive once each revolution, 16.7 
milliseconds 	nominal, to indicate the beginning of the track. 

1.7:;T:!1Y' trtrtosifflicate Irn= "0711:, 
 false to lo;ical true is valid. 

Mady 

When true, the Ready signal, with Seek Complete, indicates that the 
drive is ready to read, write or seek, and the I/0 signals are valid. 
When this line is false, all controller-initiated functions are 
inhibited. 

0swww.commodore.aa 



The typical time after power on for Ready to be true is 15 seconds. 

T  
000 Seek Complete and Ready come true sequentially durin, pOW

c 
 e ',. 	 ' on. 

Select Status  

A status 
system of tln:elICtgr=ctiU:torZhje'Zfvernect'r 

	inform the host 

3.4.3 Data Transfer Lines  

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. 

Z 41 ,..e  p= 	 m),041:::: Data. are used for the transfer of data, MFM 

MFM Write Data  

This is a differential pair of lines that defines the flux transition 
to be written on the track. The transition of the +MFM Write Data 
line going more positive than the - MFM Write Data line causes a flux 
reversal on the track if the Write Gate is active. This signal mast 
be a driven to an inactive state (+ MFM Write Data  more  negative than 
- MFM Write Data) by the disk controller when in a read mode. 

The delay from the leading edge of Write Gate to the Write Data pulse 
is 400 nanoseconds maximum. 

26 



SECT/ON 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- 

:77);evn n  :da:Zrantlth 	 a r  a„ the system's s-ZemTreliability.
spreventive maintenance 

4.1 	 GENERAL CARE AND CLEANING  

The cabinet reduces the accumulation of dust inside the disk system 

On";:agen'enTa7t7a'sTirinItilligtingdbl:rnk'etc==tnr=2;e Dirt 
dissipation. Dirt saiso provides a conductive - electrical epath that can 
cause system failure. 

To clean the interior of the disk system, blow the dust off with 
low pressure air, and remove the remaining dust with a soft brush or 
soft damp cloth. A cotton tipped applicator is useful for 
cleaning narrow spaces and printed circuit boards. 

4.2 	 ?MAINTENANCE INSPECTION  

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

Table 7 

Maintenance Inspection Checklist 

Item 	 Inspect for  

Cabinet and Chassis 	 T=redeformations, and damaged 

Wiring and Cables 

Circuit Boards 

;t=d, T=1 loose 
 

   

21 



4.3.1 External Troubleshooting Guide 

Physical Examination  

Check for any physical damage, especially that Which would indicate 
the unit was dropped. If the unit appears to have been dropped, open 
the system, see the replacement guide, and verify that all items are 
in place. 

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

Functional Test--Internal Self-test  

Turn on the unit's power, and watch the front panel L. E. D's. The 
L. E. D's should flash twice, then stay in the ready/guiescient 
condition: unit status L. E. D. green, and 	drive access L. E. D. 
off. 	 If the unit passes the internal self-test, it is ready for a 
system test. 

If the unit L. E. D's are not on, proceed to the internal tests. 

If the unit L. E. D's are flashing some number of flashes, followed 
by a pause, forever repeating, the system is nonfunctional, and 
Table 3 gives one an idea which circuit is inoperative on the DOS 
board. 

Note 

Prior to changing the DOS board, proper voltage should be veriEied on 
it. High voltage on the =5 volt lines also causes repetitive 
flashing. 

Replace the DOS board (see the replacement procedure section) or the 
regulator board if the voltage is too high and cannot be adjusted (see 
Table 4, page 6). 

System Test  

IEEE-483 Interface Test 

Enter the following lines into the computer: 



TABLE 8 

HARD DTs:0=1: DIAGNOSTICS, 

:lumber of Flashes Possible Faulty /C Located On DOS Board 

6532, 7F 7G 

2364, 7D 

2364. 7C 

6502, 2114, 74LS157, 74LS42, 4A, 5A, 5E, 6C, 
6D, 6B, 6A, 3D 

6810, 4D 

2114, 74LS157, 5E, 	 5A, 6C, 	 6D, 6B, 6A 

2114, 74.157, 5B, 	 5F, 6C, 	 6D, 6B, 6A 

2144, 74LS157, 5C, 	 5G, 6C, 	 6D, 68, 6A 

2114, 74LS157, 5D, 	 5H, 6C, 	 6D, 69, 6A 

2332, 4C 

Iot used 

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

74.157, 6C, 6D, 6B, 6A 

74L6157, 6C, 6D, 6B, 6A 

12• 

13 

During Format 11, 12 flashes, excessive bad sectors 
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PROGRAM 1 
This program assumes that the unit under test (UUT) is the only device 
Number 8 on the IEEE-488 bus. 

The correct response from the unit should be 	 73, CBM DOS V3 . 9, 00 , 00 

If the response is good, the IEEE-488 communication is correct. 

If the response is not correct, verify that the UUT is the only device 
Number 8 on the IEEE-488 bus, and that the IEEE cable is properly 
connected. 	 If so, the IEEE-488 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 
  

to from the disk to the computer, assuming the 
This 

loads 
 the 

 directory fr 
 . if the unit fails this test, it would disk has 

 proceed the internal tests, 
e  ,
:l%hcrcl t,v,,:rgue:rpei ;," 

interconnections, and power ;  /!no. The drive,  which may 

 the 
 DOS, the 

 ra'ea, c=faT'ci.'I, 
	r 

the 
 driv

e the last item checked or replaceri't 
Zntnh 

 
controller board th is the next suspect, then 	 e DOS. If the unit 
functional, it should be reassembled. 

Caution 

t :s.-the drive  8e! data 
l fails 

t't its.e 7x1 ' 4e4tt."Thrler,:f= tC:nnoTtht: Le;t.:gdany us- 	 "a . 

The drive can be reformatted by issuing a header .diskname, 00 .  (basic 

9.<4.  n: ). D999rni st72%nrt: }ee  stilli°  c:Zol:°1 ZaVprr4 e  1:1:tt"lit..N 
drive (see the replacement procedure). 
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4.3.2 	 Internal Troubleshooting Guide 

Electrical Connections (see Armendix 3,  

Verify that all cables are properly connected. 

Linear power supply connectors are installed. 

The connector from the transformer is connected to the power supply 
board. 

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 controller flat ribbon cable is connected. 

The two controller to drive flat ribbon cables are connected. 

The DOS to L. E. D's cable is installed. 

Note 

If this cable is incorrectly installed, the L. E. D's flash with an 
incorrect pattern. At location on the controller board, a jumper clip 
(J 1 ,  onietoPevassembly) is installed. Without this jumper, the  . 

T1 ,2;er:t rilveer sees data from the drive, and thinks that the drive 

Internal Testing  

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 

t=i7oins,tleld 't7/7:?; vgT:enda4'.121::71dtstSpOTntst theg;:W:1'. 
 supply board. The +5 volt is common to all +5 logic; the +12 volt is 

common on both the drive and controller. A voltmeter or an 
oscilloscope may be used to examine these voltage potentials. 
Adjustment pots to adjust the +5 volt and +12 volt potentials are 

=Z:711.bt!e is'2hr:5PZIf LTam:T;Ot.TZhe aTiern: irtInIAMtv= 
adjustment pot. 	 ' 

Tolerances on both should be plus or minus five percent. if the 

clTeT b%:11=Itt° ‘g tli.MiZ,g":;11„;,Irt::t."sir= 
:,:"Iver"lh."=.117en:r1hr-lor '',T1tY. : 

time, and replace the unit that is loading down the supply. 

25 
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SECTION 5 

REPLACEMENT PROCEDURES 

INTRODUCTION  

The assembly drawings (see Appendix 3) are intended to help one 
remove and reinstall individual assemblies or components. 

Replacement Guide  

Caution 

's'OurCreevpNOr 	 ng the unit 
no=:=1,iialways disconnect the unit from the primary 

This section contains a step-by-step approach in disaaeembly of the 
D9060 or D9090 disk system. Each of the steps assumes that the 

Previ°us 	 have b"nor rtr:Z:;s Thl 	 p;trs e1.2::m=d t% 
fn:d i:rANendix 2. s  • 

S./ 	 TOOLS 

The tools needed to disassemble and reassemble the systemare. 

1. Phillips Screwdriver, Number 2 

2. slot screwdriver 

3. needlenose pliers 

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

5.2 	 TOP COVER  

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

5.3 	 DOS BOARD  

Disconnect the DOS power. The connector is located on the bottom side 
of the DOS board, at the rear of the unit. Disconnect the 50 Pin DOS-
controller interface cable, located on the top front of the DOS board. 
The slotted screwdriver is useful in removing the cable. 

,I.::rrAT, t t,VI:osL,.,0,, R;,. D. interconnect cable, located on the toP front 



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

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

D9n0 :=VInrilortn=lelledb7o:TeiNg:r0 J14 is 	for the 

5.4 	 CONTROLLER BOARD 

:On= b2;d°T=1;:arnr.,:h°UnI:! on the bottom 	of the 

Disconnect the 50-pin DOS-controller cable to J2. Care should be 
taken not to pull on the cable itself luring removal. 

nisconnect the 20-pin cable from J3 on the controller board. 	 Care 
should be taken not to pull on the cable during removal. 

=7.2n::tt=n 3=i% ,2nr, =1..a.°Ln=°,11!"—"* care 

Unscrew the fiber standoffs that hold on the controller board. 

rr.a..rnte i,s 0,:reun lictIcated on the edges of the controller board toward the 

Remove the controller board, and the disk drive shield. 

Remove the four white spacers located on the four adapter screws that 
protrude through the shield. 

Remove the disk drive's shield. Note the shield is copperside down, 
i. e., facing the drive. 

Disconnect the 34-pin cable from disk drive connector J1. 

Disconnect the 20-pin cable from disk drive connector J2. 

Note 

miscellaneous items at the rear of the unit without removing the di 
drive. 
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5.7 	 NON-WARRANTY REPAIR  

All Tandon Service Centers are available for repair. 	The cost of 
freight is paid by the customer both ways. 

Tested spare subassemblies are available. 	 Purchase orders ace 
processed by Tendon Corporation's Order Entry Department. 

All repaired parts and services are covered under Tendon Corporation's 
nine month warranty. 
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APPEUDIX 

MAJOR SUBASSEMBLIES  

Assembly  Number 	ae., 

390013-.1 	
SODA 

	System 

188.1-001 	 Control PCESA 

300018-001 	:rnd'ini'vrOlts D.  C. 

300507-001 	 Transformer Aase.ly 

300508-001 	
V-Z.Nerts 

187002-001 	 60. Drive 

.7002-002 	 603S  Drive 

4-/ 

trwww.comm000re.as  



APPENDIX 2 

RECOMMENDED SPARE PARTS LIST  

g!:,3=followingViTa  ts,s:e c=.atrol available from the Voyager Systems 
Part Number 	 Description  

187045-001 	 Control and Data PCBA 

tr7:610:1 	
Spindle Control PCBA 
Index Assembly 

187021-001 	 Track 00 Optical Assembly 
187021-001 	 Frame Assembly 
188001-001 	 Control PCBA 
300018-001 
300013-001 	

tower 
Si PC:Fit"'Y  

300508-001 	 Transformer, 117 volts 

7.8%2:g? 	
Transformer, 220 volts 
TM6025 Drive 

187002-002 	 TM603S Drive 

A-2 



APPENDIX 3 

Z:n 2-g 
	

Title 

300520-00X 	 Commodore Disk System Expanded View 	  
300010-002 	 Winchester DOS/Controller Schematic 	  
300013-002 	 Winchester DOS/Controller PCB Assembly . 
188008-001 	 Disk Drive Controller Schematic 	  

Disk Drive Controller PCB Assembly 	  
187040-001 	 TM600 Control and Data Schematic 	  
187045-001 	 TM600 Control and Data PCB Assembly 	  
187060-001 	 TM600 Spindle Control Schemati,  
187065-001 	 TM600 Spindle Control PCB Assembly 	  
300015-001 	

AZ:nd:MPITO'3=77.3= Fold Back Circuit . 
300018-001 	 Power Supply PCB Assembly 	  
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ADDENDUM TO DRAWING NUMBER-  300015-001, FOLD BACK C/RCUIT 

Values for earlier revisions up to and including Revision G are: 

LR12 = 39O- 

A 3  
I'23 :: 	 712111: 

Value for earlier revisions up to and including Revision Hs 

.O.R4  =  3.9SL 

Changes are not mandatory. 

This information is provided for reference only. 
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