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The 2040 Dual Disk System Service Kit will provide
the Service Center means to. isolate defective components
or subassemblies by way of utilizing the internal
diagnostics of the 2040, program diagnostics and
trouble-shooting guides included on diskette and
cassette. ‘

Some oq the procedures are redundant but each
procedure performs different;bperations even though it
seems to be the same procadure; 7

' The service proceduras have been broken  into
categories to enable vou ;d do an overall check or test
a particular area of the 2040 systen. The procedure.
relating to the SA 390 drive exercises all areas
including alignment capghility. Alignment proceduras
have been deleted due to neéeséary special tools and
training. Commodore will provide this training in
designqted locations and.times. You will be notified of
schedule,

We have also included in the 2040 Service Kit, a

pricg list for SA 400.



l. Position the computar and 2040 near one another in
an opan work area. - :

2, Locate the power switch on each machine and place the
rocker switch in the OFF pQSl;lOn (hhe whlhe det on the
switch not visable). : .

3.0 Plug the power cord into an AC outlet. DPower on the
2040 System without connecting to the 2001. Check  the
three (3) LEDs located -on the front panel. (£igs 1)
They should turn on momentarily. If all the LEDs do not
extinguish then a problem has developed in &the systenm.
The diagram below indicates possible location of the
defactive component. -

LEDs Possible Defective cdmponent
e 0 @ §532's, 6530, 8504
oes e 6332 at L1
@ o C 8332 at EH1
fig. 1

4.0 Power 2040 System OFF Dbefore geplacing any
components. After changing components and problems
still exist, replace Digital Logic assambly.

~ 5.0 Connect a PET to IEEE cable between the systems.

6.0 Apoly power to the 2001 and note the Tower on

message. Power on the 2040, the LEDs on the front panel
should light momentarily.

7.0 Be:ora you start uestzng the 2040 systsm, ie's a
" good idea to load the PET DOS SUPSORT program  inte the
2001. The program is designed for easier accessability
to the commands of the 2044 system. See Appendiz 3 for
detail description of the use of PET DOS SUPSORT,



7.1 To load a program from mini-diskette:

1 Place the "2040 System Test" diskette in drive
f the 2040 system and close the door.

i 44l
0o
TYEPE
LOAD"*",8 [RETURN]

Drive § on the 2040 system will initialize the
diskette and load the first program on the diskette.
Note the error LED on the front panel of the 2040, 164
an-error occures then some problem occured. Power OFF
the 2001 system then back on. Repeat this step. Be
sure to remove diskette-before turning power OFF.

T il If you are unsuccessful the second time to load
the program from drive 0, try to load the ©program fron
drive 1. The procedure is as follows:

1. Insert 2040 Test mini-diskette into drive 1.

. TYPE

OPEN 1,8,15,"I1" [RETURNI

This will initilize the mini-diskette on drive

2 When the cursor returns to the screen
TYPE
LOAD"1: PET*,8 [RETURM]

The program should now load in the 2041. IE
the error light turns on, you have isoclated the
defect to the Digital Logic or analog assembly. By
trying to load the program £rom both drives
eliminated drive failure. Proceed to step 7.2 for
loading procedures from cassette tape.

4, TYEE
RON [RETORN]
The screen will now display PET DOS SUPEORT.

See Appendix B for detail description of the use of
PET DOS SUPPORT.



5a ‘To load the first test program use the
following procedure:

TIPE
4 LOG* [RETURNI]

The Logic Diagnostic program will be called
from storage on the mini~dizskette and be loaded
into the 2001.

6. Proceed to 8.0 for operating instructions of
the Logic Diagnostic test.

7.2 To load 2 program from cassatte tape.

7e2.1 Connect the C2¥ unit to the tape interface
connector on the 2001 or use the internal cassette unie.

Tedsd Place the 2040 SYSTEM TEST/C tape in the
cassette and rewind the tape.

Tadad Load the first program on the tape by
depressing the *saIFT" Key and "ROI/STOP" ey
simultanecusly. When the program finishes loading, the
2001 will display PET DOS SUPPORT program. See appendix
B for detail description of the use of PET DOS SUPFORT.

Te2.4 Load the Logic Diagnostic program from cassette
tape by depressing the "SHIFT" key and "RON/STOP" kay
simmultanecusly. .

The 2001 will display:

' SEARCEING
FOOND LOGIC DIAGNOSTIC
LOADING -

Tedsd The Logic Diagnostic program will load from
cassette tape and execute. The entire loading procass
sheould take approximately one minute.

8.0 LOGIC DIAGUOSTIC TEST

8.1 Follow the instructions that appear on the
display of the 200l. If the logic comoponents on the
Digital board ars in working order, the front panel LEDs
will randomly blink. If a problem has been detsctad a
slow distinct pattern will be present. Reference the
chart on the screen of the 2001 to isolate defective
component.



FAIL STATES OF DIAGIOSTICS

STATE COMPOMNENTS-POSITICH
e o0 6532— El, C1
; ® O 6332— K1
e Qe 8332 - H1
® 00 2114 - C4 talFé
_ £S5 to FS
O e o 6532 =~ El; Cl;

Ceonnector P21

0o e 0 6530 - X3
6504 - EH3
Q0@ 6330 - K3

When the program detects an error condition, it
will loop on the address where the error has occured.
The select line on the chip will toggle at a stesady
rate. In the case of a RAM failure, the selact line
will toggle the 1X blocks., Note, the block with the
error condition and replaca one of the two RANsS in the
block,

B2 I£ vyou are vunable to isolate the failure
replace the digital logic board.

8.3 Turn power off before replacing any components
on the 2040 system.

8.4 Power the 204C system back on.
LOADING



8.5 Depress "RUMN/STOP" key on the 2001, then
depress the "SHIFT" RKey and "CLEAR BOHE" key
simultaneously. The 2001 display will now be blank.
8.6 To restart the "LOGIC DIAGNOSTIC" program:
TYPE
RON [RETURHNI

8.7 When the program has been run for 15 minutes
and no failures have occured you can assume the Digital
Logic board is 0.K.

9.0 "READ/WRITE" TEST:

The Read/Write test allows you to verify the
Read/Write heads of the drive. Gross alignment errors
and the analog booard are also checked.

9.1 Load the READ/WRITE test program from:
al nini-diskette
or
b} cassette

9.1.1 FROM MINI-DISRETTE

TYPE
+READ* [RETURNI]

NOTE: Be sure to initilize drive before trying
to load a program.

9.2 FRCM CASSETTE TAPE
TYPE
LOAD "READ/WRITE" [RETURMNI]
When the cursor returns to the screens
TYPE

RON [RETURHNI



The 2001 3creen will instruct you to:

8.3 Insart formattzed nini-diskettes labeled "A" in
both drives and close the drive doors.

MOTE:You may create an "A" wmini-diskatite by
formatting a blank mini-diskette on a known
good 2040 systenm,

9.4 The first part of this program initializas hoth

drives and checks the stepper motors. Answer thee
question yes or no. I£ the answer is yes the program

will continue to the next check. If the answer is no a

maliunction nas beesn datacted. Possible £failures ars

Drive Unit, Analog Assembly, Bad lHedia, or §522.

To verify a drive failure, connect a good drive unit
in placa of the suspected drive. You do not have to
remcve the drive in question. Set the good drive on top
of the suspected drive and connect it to the asppropriates
connectors. ThRis procsdurs allows you &0 verify the
drive without disassembly of the 2040.

3.5 The second part of the program actually reads a
SeCLor on each track., The laft side of the display
shows two numbers, ¢ and 1. These ars the drive
numbars. The graph displays &tracks that nave bean
tested. A black sguare or sgquares indicates ane of the
following devices is bad. Replace in order.

1. Bacd lMedia
2 Bad Analog
3. Bad Drive

UOTE: Remember to turn power off and ramove
diskettes before changing assemblies.



th

The 2001 scrreenn will instruqzl you to:
/
8.3 Insert formattted mini-diskaftes labeled "A" in
/

4

NOTE:You may create an " A" mini-disketta by
formatting a blank mini~diskette on a known
good 2040 systam.

!

drives and checks the stepper notors. Answer the
quastion yes or no. If he arswer is vyes the orogram
will continue to the next chegck. £ the answer is no a
malfunction has been detecteg. Possible failures are
Drive Unit, Analog Assembly,  Bad Hedia, or 6522.

To verify a drive failure, connect a good drive unit
in place of the suspected drive. You do not have to
remove the drive in questiop. Set the good drive on top
of the suspected drive and connect it to the appropriata
connectors. This procedure allows you to verify the
drive without disassembly df the 2040.

9.5 The second part of the program actually r=ads a

sector on 2ach track. The left side of the display
shows ‘two numbers, Q agpd 1. These are the drive
numbers. The graph displays &racks that hnave bean

tested. A black square or!sgquares indicatss one of the

following devices is bad. LReplace in order.

L. Bad lledia

2.» Bad Ana%og

; ()
3. ~Bad Drive

NOTE: Remember ta turn power off and remove
diskettas before thanging assemblies.

TYEE !
RON (RETURNI

HOTE: Special tools and training are necessary
for Eead Alignmemt and Carriage Limitear
Adjustment. DO MOT, proceed with these two
dajustments unless| you have been factory
trained. ; E

the screen of the 2001 to isolats defective compeneni.

val and ex-changs.



9.6 - To complete the "Read/Write" program, the
screen will ask you to repeat the test or to format the
mini-diskatte. The formatting of the mini-diskette 1is
the last procedure of the test.

Upon completion of this test ycu will have checked
the validity of the Digital Logic assembly, Analog
assembly and parts of the drives. You should be able to
load programs from mini-diskettes at this time. If not,
repeat previous tests or consult Commodore Customer
Servica.

10.0 2040 TEST/ADJUST

The "Test/Adjust"” program was designed to allow the
user to test the function of the 390 Drives for correct
operaticn. The program also contains the software to
alloew a trained user to align the SA 390 drives in the
2040 system. The program is menu oriented which allows
the user to test specific functions of thz Drive or to
run the chain of tests to insure proper operation.
Reference Appendix A for detailed explaination of each
section.

10.1 Load the "Test/Adjust” program from
mini-diskette by inserting the 2040 Test Diskette into
Deive 00

TYPE
12040 TEST* (RETUR!NI

NOTE: Be sure to initilize the drive before
attempting to lcad the program.

10.2 The "Test/Adjust" program is now displaying the
first menu. For simplicity the program has been broken
down into catagories,

Procedure 1
SA 390 Test and Checkout is a step by step
procedure through all the dJdifferent tes:s
performed on the disks;

Procedure 2
SA 390 Adjustment and Alignment. This
procedure will allow you to do all mechanical
adjustments pertaining to the drive.

HOTE: Special tcols and training are necassarv
for Eead Alignment and <Carriage Limiter
Adjustment. DO lNOT coroceed with thess two
adjustments unless you have been factory
trained,



Procedure 3
2040 Drive Compatibility. This procedurs will
allow vou to check the alignment
compatibility between the drives. IE Swill
format & mini-diskette on one drive and
attempt to read it on the other.

Procedure 4
SA 380 Test lenu. Allcws the user to
individually select a test for 2all . known
problems without running through all the
tests. After the selected test 1is conpleted
it is a2 good idea to do a complete test.

Procedure §
SA 390 Adjustment lienu. Allows the user to do
the individual adjustments without going
through all the adjustment procedures.

NNOTE: Special tools and training are needed
for EBead Alignment and Carriage Limiter
adjustment. DO NOT proceed with these two
adjustments unless you have been authorized by
the factory.

11.0 FINAL SYSTEM TEST

The Final System Test performs an overall test of
the system. This test is divided into two varts, First
part being file handeling, read and write to and fronm
different tracks, and exercises the 390 drivaes. Seconé
part checks for soft errors,(soft errors are errors that
are corrected by firmware). This proceedure will detect
all soft errors and will print out on the screen how

many soft errors have accured for each track of the
diskette

11.1 Insert the 2040 S¥YSTEIl TEST Diskatts into
Drive 0 and initilize the diskette.

Llod TYPE

#FI* [RETURNMI

1153 Tou will De instructed to ipnsert “he two
formated "A" diskettes and press RETURN



11.4 The program will £irst executs 2 new commznd cn
Drive C then cn Drive 1 to check the zechanial movament
of the drives. After the mnechanical test the program
will go taru a sequense of reads ancd writes,

1.5 If the test fails, neta the failure and return
to the appropriate test procsedure £or £finding the
defective component. Continue to the next part of the
test by pressing the "C" key

116 The screen will inform you t¢ inssrt the 2040
SYSTEIl TEST diskette into drive 0 ané press 2ETURYN

117 The program will now locad the diagnostic cods
1

€0 check for soft errors. Asterisks wil be writtan
across the screen during the lcading ¢f the machine
code.

11.8 Remove the 2040 SYSTE!N TEST disket:e and insar:
the "S" diskettes in both drives. Prssz RETURMN vhen
ready. :

1l.8 The "S" diskettes contain a worst case oDattarn
that covers the. entire diskette. This pars cof the
program attempts to read the entire disket:ts withous
obtaining a soft error. If a soft error occurs, GShe
quanty of the soft errors and the track number cocn which
tley occure will be printad on the screen. Two complats
Passas of each drive is neszary to complets the tast.

1l1.10 If an error has occursd restart th csst by
pressing the "R" key and noting the error on the sacond
pass. If the error still occurss verify that all

modifications have been done cn the 204C SYSTEM and she
nead alignment is correct.

Llsil After the complation of all
SYSTEIl has been exarcized tc the known limits of the
scftware. &
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A.Q0 BEAD STEPDPER TEST

This tLest insures free operation ané correct motion
0f the head carriage and stespper motor., The tast
first moves the head out ko track 0 and then it
moves the head in to track 34, The . £inal portion
of the tast moves the head in and out between track
34 and track 0. If the drive does not rasponéd as
outlined above, there are two probabls causes.

l. Bad stepper moter (replace the drive).

2. Improper stepgper control (check stecper
control circuits,., 2Possicle bad 6522).

This test checks the LED on th drive socecifiead.
The tests are on, off, and blinking. If the LED
does not respond properly then skip (use vyes
responses) to tha blink portion and check L=he
signals to the LED. Possible failurses are:

1. Signal to LED (rsplace the drive).

2. 1o signal to LEZD (could be the znalog
board, cables or the 6532 (E1} replace ths
faulty partl.

A.2 WRITE PRECOTECT STITCE TEST

This test allows the user to check the funcition of
the write protect switch on the disk drive. The
drive's LED will be on for protected and off £for
not protectad.

Failure of this test can be causad oy ths
£ollowing:

l. Bad switch (replace drivel.
2. Improperly adjustaé switch.

3« Bad alsctronics (cheechk 8330 OX3].



A.3 IIOTOR SPEED ADSUSTIENT

Motor. Test = will check nmotor operation and speed
calibration. ndjust the motor speed pot with small
flat blade screw driver until proper strobe pattern
is stationary. Aajustlng pot clockwise will maove
strobe countar-clockwisa,

Turn the pot R-12 located on the motor control =C3
until the darxk lines on the spindle pulley appear
motionless. For 60 BZ use the outside ring of
lines. Feor the 58 HZ observe the inside ring.
Reference Figure 4.

MOTE: This adjustment can 22 made only in an
area where there 13 flourescent lighting,

MOTOR QELT

A.4 HOTER SBEED TEST

This test checks the speed of the spindle motor &2
insure it is within tolerence. If the drive fails
this test it should be replaced or if possible,
realigned.

A.5 HEAD ALIGHHMZIUT

MOTE: This adjustﬂenn is not normally required svan
on nead replacement due to ths D:e-aTLch,d head and
carriage assembly, but if the sStepper motor
mounting screws ara accidently loosensd, if parts
damage has coccuraé or . you ars 2Xperiencing
interchangs problems use the following procadurzs ©o
check and adjust the hezd alignment.

r

Remove and

adjust drive 0 first. The drive may Ge
reamoved Oy extracting the four (4) chillips scraws
from the bottom of the 2040 systen and by removing
tle head and edge connectors from the znalog Soard.



Oroe drive 8 iz adiusted. pewlace drive | witkh i+, The
analoy board carn ke renouscd Feom cdelwve 1 by remowins
the connectors and  extractina the  Two 020 ekilliss
Sorems Securina it in = lacs. The aznaloy boaed will
zlide of+t its mounts. FEsmowe drive 1 whracting the
four 043 phillies sorews holdins the deive in el
zliding the drive out throuskh the front epansl,

aos and

Talis 2 piece of cardbosrd Cspproximats o 5" o 13Y sizsd

2o it zoross the analow  board  extending o the

i

1
+ edue of the 2848 sgstem, Looatke the drive  under

i
test on the cardbacrd and cormect  the  head  amcd sdos
comtectors o the  amalos. Flace the driwve in =
Miorizontal position Com its left =idsl, Mom  wong s
raade to addust the drive,

H=e 2 duzal trace scowe and addust the score 22 Follows:

o
al

Mocd=:
Sweee -

]‘n"’j HTE-.‘II i '-.-' " :
Frobesz:
Trigas:

!Tl T O v
el AR v
i

Compect chaene l 1 oeroke fo TR4, chammel 2 opeaobhe £o0 TRIS
o the  analow,. HOTE AMALDG  FARTE LOCHTION FOR
LOCATION. Conmect trisser erobs o pin 2 on sosition
S of the diaital board. Fdiust  the trizusser lewsl
Aol the bead a2 lizement for 2 lobe pattern on khe
dizplad.

Hezwd alizsrmment check with the scopes showld bes performed
i & horizontal rozition.  Adiustments mas be maclks from
rderneath o the driwve mas ke eyt in o= westical
position, then retureed o 2 bPorizontal soczition for
the checl, Adiuzt stesper motor ks locseniss twoe ol
zorews and = lishtlz twisting the sotor in the  desirsd
direction. Tishter with  forcwgs dediwer CHLED, Ths
initial kead a2lismment showld be  m vz 1 e
Codtegt and ezl loke sizes on =core dis

I+ eithet "hasteresiz checkzs" result inm uneaual loks
o = lit the differencs betissrn  fthe

zizes. Them adiuszt

twa lokes.,  IF thiz ooocurss, repeat the 2

+io 13t 21l positions result in 2 =
Aowroerlate pathterns s lobes  which ses
in =ize of 2ach other. Hote dizsrams.



Zven amplitude (100%) on track

LefL 80% of right + 1 mil off Etrachk

toward TRO

Laft 60% of right + 2 mil off rack
toward TRO
mil off track

toward TRO

A .
R
LN
_\./\_/
”‘/’-‘\ 3 0 ri +
= Left 40 5 ght 3
A
N
A e
\\_//\_a’
N~
M

Right B80% of Ileftl - 3 mil off track
toward 34
Right 68% oL leftt = 2 @il off track
toward 34
Richt 40% of 1left ~ 3 mil off track

towvard 34

A.d BEAD ALIGIENT CEECX

This test i3 simply a walidatzs of &the systen
test diskett

This diskette has a £ile that encompasses the
entirs disk. If any errors cccur then thers
pmay be an alignment problem. Either replaca
the dzive or aligsn it.

IOTE: Insure your diskette is in good
condition beforz using this test.

A.7 WRITE PROTECT SIIITCHE ADJTST

Use writes protect adjustment tool or diske
to adjust write=protsct switch. Drive
will detact protaected--LED on and
unprotected--LED off.

l. Logsen write D2rotect switch screvs and
slightly tightan pivot screw (closes:z Lo spindle)

2. Insert tocel until "shim stock™ notzch i3  evan
with opening in top of disk guida.

3. Raisa switch with hex driver until switch
closes (watch érive LED).

S Tighten scraws with Sorcue driver (211).
S« Push tool ia al
against the Platan s
unprotect slot).

1 ghke way uensi e B
t this will now line u

-

8. Rengve writs protact teol.

T Close coor.
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DOS SUPPORT PROGRAM WEDGE : by Robert u._fairbairn

The purpose of this program is to aid the PET 2001 User in
operating the 2040 Dual Floppy Disk System. This instruction
sheet has been written with the assumption that the reader
has a working knowledge of the PET 2001 and the 2040.

NOTE: This program has been placed in the public domain.
Please refer all comments and suggestions to the Editer.

The normal method with which the PET communicates with an IEEE
Buss device is by the BASIC commands OFEN, PRINT, GET, INPUT
and CLOSE. These statements are somewhat verbose in nature
and " therefore more prone tc operator error. There is also the
limitation that INPUT and GET cannot be used in direct mode
due to shared buffer areas. These isiosyncrasies create a
strained 2001/USER/2040 interface which has been greatly im=-
proved with the WEDGE 3.1 program.

WEDGE 3.1 may be loaded (saved) as if it were a normal BASIC
program. Note should be made of the fact that the 2040 has
a special load file name '*' which if used immediatly after
power up (reset) executes the following:

1. Initalizes Drive 0
2. Loads the first £ile on that drive

Thus if the command LOAD"*",8 is executed and the WEDGE program
is the first directory entry it will be loaded. When the WEDGE
rogram is executed it relocates itself up intoc the highest
available RAM memory locations, links into the CHRGET routine
and adjusts BASIC's top of memory pointer down. This technigue
uses about 350 bytes of the Users memory but normal machine
operations may proceed without having to reload the WEDGE pro-
gram until such time that a system reset is perfcrmed.

The WEDGE program functions by capturing the data that the PET
operating system passes to BASIC, before the interpreter has a
chance to parse it. Thus we can lecok for the escape characters
and process the command without the use or knowledge of the
BASIC interpreter.

There are four escape characters that are recognized by the
WEDGE program. They will be preocessed only when they are found

in column one of an input line, otherwise a SYNTAX ERROR will
occur.

ESCAPE CEARACTERS

> - Passes commands to the Disk.
/ - LOAD's a program. .
+ = LOAD's and RUN's a program.

The greater than symbol when used preceeding a 2040 Disk command,

passes that command dlrectly to the floppy disk system. See the

following examples. o "



- . T e
“"L; “ | /
Thus:
»10 :
is the same as: J,
415, "10"

i/

ard:
>Sg:FIIEL

is equal to:
PRINTS1S,"Sg:FILEL"

As you can see the > symbol is a substitutz for the PRINT#15 statement.
Remember that an OQFEN statement is required before a PRINT may be executad
‘but no CPEN is required for the WELDGE.

The second function of the > escare character is the directory list
camnand. As you know the directory of a minidisk can ke lcaded with a
ICAD"$@",8. This LOAD will destroy any program you might have in memory.
To avoid the destruction of the current program the WEDGE prints the
directory con the screen.

>$g
Means - Display the entire directory of Drive g
‘ >$1:Q*

Means - Display the directory entries of all files on Drive 1 that have
names starting with the lettar Q.

The third function of the > escape character is the error chammel interro—
gation featire. The error chammel is re=ad by typing a > followed irmedi-
ately by a RETURN. This is equivilent to the following program secment.

10 CPEN 15,8,15
20 INPUT#15,ER,MSGS,DRV,SEC
30 ?ER“,"MSGS","DW","SEC

The IOAD / and LOAD-RIN + escape characters cperats the same as their
BASIC counterparts cnly with a simpilified syntax as follows,

/WOMPUS

= The above cammand will lcad the program file WIMPUS. Both drives will
be searched if required.

+1:Q0PY DISK FIIES

7'Ihisc:nmandwillloadthepmgrancoPYDIa<FEESﬁruan’.vel (:E 1k
is there) and execute it.

The following requirements and limitations are placed on the WEDGE program
user. v

1. The WECGE cammands may only be used in direct mede.
2. Programs using GET or INPUT should disable the WEDGE by a POKE 1022,128

statement. This may also be done by typing the > follecwed by a K and
a RETURN.

3. The WEDGE is restored by a POKE1022,08.-
4. You may also disable the WELGE by typing >K.

[ Xl



NOTE: E'or Users that have a business keyboard PET (CEM) the at key " ™
may be used in place of the > . This eliminates shifting for the escape
character :

& . . _ \-
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A%
33
43
Se
5
39
149
128
153
159
126
299
2249
238
249
258
263
279

} T
'$2153
RINT*I"TRBC 112" 2 :

‘RINTTREL11>"d PET D3 SUPFORT "
PRINTTABC14)"MOW  LOADED :

PRIMTTRELZ)" CIOMMANDS FOLLOWIMG™
PRIMTTRBLTI"A > OR @ IM COLUMN 1 WILL"
PRINTTREC3>"BE PASSED TO THE DISK. A"
PRIMTTRELT2"CMD DESCRIPTION"
PRINTTAELTO"S$ DIRECTORY EBOTH DRIVES
PRINTTRELT Y "53 DIRECTIORY DRIVE @
PRINTTARBLT"51 DIRECTORY DRIVE tal"
PRINTTRECT>" ALL 2949 COMMAMING MAY EBE
FRINTTRECTI"EMTERED RS IF THE'Y WERE IN
FPRIMTTAEBLTY"A PRINTH# STRTEMEHMT.
PRINTTAEC L1 Y AR PECIAL CuIMMAMIS

PRIMTTRBLT » "2l LOARD A PROSEAM
PRIMTTRECT 2" RUN A PROGREAM .
PRINT" SPECIAL COMMANDS STRRT IH COL 1 AMD
PRINT"ARE FOLLOMWED BY A 2944 FILENAME.

NEM

ERDY.

B4

-



DOS SUPPORT PROGRAM,.....FAGE 0001

3
. INE # LOC CODE LINE

)2 000D 5 A AR N R A A

‘Y3 0000 3%
Oud4 0000 3 PET DOS SUPPORT
0005 Q00O 3 M
Q006 0000 e Q4=-27=-79
Q007 0000 HE :
000sS 0000 s« POB FAIRBAIRN
0009  QUQ 3
0010 0009 3 AU AN N ORI IR A
Q011 0QoD L
0012 QONQ $% VERSION 3.1 &/14/79
0013 OQ0U HE ADD @ PRUOMPT FOR BUSINESS
0Q14 Q000 ] KEYBOARD. ADD STOP KEY CHECK
0015 0©QoVov HE IN DIRECTORY FRINT. ADD
0016 (000 e HALT IN DIRECTURY FPRINT
Q017 Qo0 HED
0018 Q000 sBASIC VARIABLES USED
0017 00Q0 ) VERCK =s0Q09D sVERIFY FLAG
00Z0 QOGO SAL =500C7 s INDIRECT FOINTER LO
0021 0Q0un SAH =s00C8 SHI
o2z Q000 MS1 =5F000 sMESSAGE 1
Q023 0O MS19 =sFQRE s READY MESSAGE
2024 Q000 GRBTOF =s005C s INDIRECT PFPOINTER
C025 00Qo MEMSIZ =s0034 sPOQINTER TO TOP MEM

."‘026 0000 TXTPTR =30077 $POINTER TO BUF i

7 0000 SPERR =s0010 3EQI ERROR BIT

28 0000 BUF =s$0200 sBASIC INPUT BUFFER
o2 Q000 SATUS =30096 3STATUS BYTE
CO30 0000 SA =300D3 s SECONDARY ADDRESS
Q031 0QQO FA =2350004 ;PRIMARY ADDRESS
Q032 0000 FNLEN =300D1 SFILE NAME LENISTH
Q033 0000 FNADR =s00QDA sFILE NAME ADDRESS
Q034 0QQO EAL =5001°7 sEND ADDR LOQ
Q035 00CO ) EAH =3500CA sHI
0036 0000 VARTAB =S00Z2A SENDO OF BASIC FPEM.
0037 0000 e sPROGRAM VARIABLES
0033 Qo0 CR =500 s;SYMBOLIC CARRIAIBE RETURN
0039 Q000 . DEVADR =SO3FE ; DEVICE ADORESS
0040 ©OLO FLAG =S03FF sBYTE USED A3 A FLAS
Q041 0000 PIAK =3E312 sKEYBOARD I/0 FORT
0042 0000 CMDLN =CMDEND-CMD iLENGTH QF RELCUATE

LI T Y]



cos SUPFORT PROGRAM......PAGE O0OZ

?
. INE # LOC.
. 34

3
ouds
0047
oQaz
0049
QOS0
QOS]
onsz2
Q053
Q0S4
0035
0056
0057
0S8
Q03?7
0060
Q041
Q062
DOL3
Q064

Q000
Q00
0000
2000
QCO0
0000
Q000
QOND
Q000
ololole]
000
DOvO
QOO
0000
0Ono
QUOQ
QUECD
a{blele]
gQco
QOO0
Q00

CODE

LINE

3PET ROUTINES USED
LINPRT =sSDLCD9
SPMSIZ =SF315
LD1S ~~=$F3ZZ2
TWAIT =SFSESL
CHRBET =30070
CHREOT =3007&
NEWSTT =sCsiC4

FRT =sE3DS
LISTN =sFO0OBA
SECND =sFl1Z3
CIOUT =sF1AF
UNLSN =sF133
ACPTR =sF1isC
TALK =sFUBA
OPENI =3%F4é&4b
CLSEI =%F&FD

MAIN  =$C392
RUNC  =3CS72
LNKPRE =sC442
UNTLK =3F17F

sPRINT LINE #
sSEND A MESSAIGE
3L0AD ROUTINE °
3WAIT FOR STOP KEY
3 INPUTS CHARACTERS
3GET LAST CHAR
sNEW STATEMENT EXEC
3PRINT A CHARACTER
3 SEND LISTEN

3 SEND SA

3 SEND CHARACTER
sUN LISTEN

3GET A CHARCATER

3 SEND TALK

JOPEN FILE

s CLOSE FILE

$ REENTER BASIC
sCLEAR VARIABLES
sLINK BASIC LINES
SUN TALK
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DOS SUPPORT PROGRAM......PAGE 0003

'I'D'NE

S

v JS7
00s8
0049
Q070
Q071
0072
0073
0074
Q0735
Q076
QQ77
0073
0077
Q080
Q031
Q032
ooss
cQe4s
Q0385
o026
oug7
Q3
9]0}=374
o
1
7?2
Q073
Q074
0075
Q074
Q037
0093
0099
0100
c101
Q102
Q103
Q104
Q10S
0106
0107
Q108

i
# LOC

Q000
QOG0
QOG0
0700
Q700
Q701
Q703
Q705
Q707
070A
Q70C
Q70E
Q710
Q712
Q714
0714
Q716
Q718
071B
071D
O71F
Q721
Q723
0723
0726
Q727
Q728
Q72D
O72F
0731
o733
Q734
0736
0738
Q73A
073C
Q738
Q740
0742
Q745
0743
0749
Q74R

, EA

Do
Eb
AD
30
AS
Do
AS
C?
Do

A0
sC
B1
c3
FO
(B
FQ
c3
3D
C7
FaQ
c7
5]
Do
Cs
B1
FoO
c=
FoO
c3?
Do
AT
4D
3D
c3
34
4c

CODE

Q2
73
FE 03
3F
77
3B
72
Qz

33

o]0}
FF O3
77
SE

49
QE

Fr 03
2F
&0
Se
&7

13

77
3B

SE
48
QE
50
FE Q03
FE 03

77
76 Q0

~ i
LINE ::

s WEDSE IN ROUTINE WITH THE i
1 COMMAND FARSER AND EXECUTITION

*=30700
cMD NOF ; THROWN AWAY

INC TXTPTR 1 BUMP FPOINTER

BNE WE100 |

INC TXTFTR+1
WE100 LDA DEVADR

BMI WG997

LDA TXTFTR

BNE WG227

LDA TXTFTR+1

CMP #>BUF

BNE WGE97
WG110 LDY #s00

STY FLAG

LODA (TXTPTR),Y

CMP #°>

BER WG11S

CHMP #°3

BE&@ WIS5115

INY

STA FLAG

CMP #*/

BEQ DODIR

CMP #954

BER DODIR

BNE WG797
WE113 INY

LDA (TXTFTR),Y

BEQ RDERR

CHMP #°s3

BER DODIR

CMP #°K

BNE NOTDIR

LDA #s30

EOR DEVADR

STA DEVALDR

INY

: STY TXTPTR

WE997 JMP CHRGOT

87

sWEDGE IN ?

SNO ceus

s FIRST COLUMN

3GET CQUT NOT FIRST CHR

; IN BUFFER?

5.Y IS BUF INDEX
sFLAG SET FOR DIR

i COMMAND FROMPT?

;YESI L

s BUSINESS KEYBOARD FROMPT
$YES...

3SET FLAG FOR LUOAD
sLOAD FROMPT

sCHECK FOR ARROW

;READ ERRUOR CHANNEL
sDIRECTORY?

s YES

s KILL THE WEDGE

sKILL THE WEDGE



DOS SUPFORT PROGRAM.-.....PAGE 0004

. i
. NE # LOC CODE LINE

0 074E ; \
« 1. o7aE | s SEND COMMAND TO DISK
0112 074E 3
0113 074E AD FE 03  NOTDIR LDA DEVADR GET DEVICE ADDRESS
0114 0751 35S D4 STA FA
0115 07353 A9 &F LDA 4#S&6F ;s SECONDARY ADDRESS 1S
0116 0755 3S D3 STA sA
0117 0757 20 BA FO JSR LISTN
0118 075A AS D3 LDA SA
0119 075C 20 28 F1 JSR SECND s SEND SECONDARY ADDR
0120 O7SF E& 77 BUMP  INC TXTPTR
0121 0761 AQ 00 LDY #S00 3 INDEX=0
0122 0763 Bl 77 LDA (TXTPTR).Y :GET THE FIRST CHARACTER
0123 0765 FO 06 BEQ Wi3120 $ZERQ I3 LAST CHAR
0124 0767 20 &F Fli : JSR CIOUT s SEND THE CHAR
0125 076A B3 cLv
0126 0768 S0 F2 BVC BUMP ; MORE
0127 076D ; et
0128 0760 20 &3 F1 WG120 JSR UNLSN sUN LISTEN
0129 0770 B3 : cLV
0130 0771 SO 24 BVC WE993
0131 0773 ;
0132 0773 3 READ THE ERROR CHAWNEL
0133 0773 3

. 34 0773 84 77 RDERR STY TXTPTR . iFIX POINTER

'S 0775 AD FE 03 LDA DEVADR sSET FA
. 36 0778 SS D4 STA FA
0137 0774 20 Bé FO JSR TALK
0138 077D A9 &F LDA #S&F s COMMAND CHANNEL 34~
0139 077F &S D3 STA SA
0140 0731 20 28 F1 JSR SECND s SEND SA
0141 07S4 20 SC F1 WG140 JSR ACPTR $GET BYTE FROM DISK
0142 0737 C9% 0D CMP #CR
0143 0739 FO 04 BEQ WI3130
0144 078B 20 D2 E3 JSR FRT sPRINT BYTE TQO SCREEN
0145 079 B3 cLy
0146 O07SF SO F3 BVC WB140 ;LOOP FOR MORE
0147 0791 20 DS ES  W&G130 JSR FRT sPRINT CR
0148 0794 20 7F Fi JSR UNTLK sUN TALK

0149 0797 4C 74 Q0 WG9?8 JMP CHRGOT ;DONE WITH CHMO

ag . =



DOS SUFFORT FROGRAM. .....PAGE 0005

. NE

1
Oy 5
0133
0154
015S
Q156
0157
0158
01359
0140
0lé1
0162
0143
01464
0145
0146
01467
0142
0149
0170
0171
0172
0173

0174
@
'6

wa.l/l7
c172
Q1772
0130
Q181
Q1382
0133
Q134
Q18S
Q186
0137
o188
Q189
Q190
0191
0192
Q193
0194
0195
01946
0197
0198
0199
N200

°o:
202

0203
0204
020S

'

# LOoC -

079A
079A
072A

079A.

Q798
073D
O79F
Q7A1
07A2
Q784
Q7Ré
0743
07R/RA
07Ac
Q7AF
Q7B1
0784
07Bé&
0788
072A
0780
Q7CD
Q7C2
Q7CS
Q7C7
07C?
O7CEB
Q7CB
Q7CE
0701
070Dz
07D4
Q7D&
0709
O7DR
070D
07DE
Q70F
Q7EZ
Q7E3
O7ES
O7ES
Q7ES
Q7EC
Q7EF
07F 1
07F4
Q7F7
Q7F9
Q7FB
O7FD

07FF

0802
QE0S
0807

ca
B1
Do
34
S8
34
A
35
A2
S5

AD"

33
AD
Do
AT
335
20
20
AS
20
AY

D1
A

AO

sC
20
43
A4
Do
20

A4

nly
AR
&3
AC
33
Do
=38)
3A
AE
20
A
20
20
RS
Do
CcY
FO
20
AD
cs
FO

CODE

7T
FB
77

D1
o1
DA
02
DB
FE
D4
FF
79
&0
D3
b6
B&
D3
00
26
03

FF
sC

g6
4D
gc
26
44

E&
FF

FF
09

D3
8c
6
29
Qo
1A
08
12

EF.
1B

F4
Fo

Fl

o3
F1

LINE

_ 3PRINT

DODIR

WE220

WE250

THE

INY
LDA

BNE

STY
DEY

LDA
STA
LDA
STA
LDA
STA
DA
BNE
LDA
STA
JSR
JSR
LDA
JSR

STA
LDy

STY
JSR
PHA
LDy
BNE
JSR
LDY
BNE
TAX
PLA
Loy
DEY
BNE
STA
TXA
LDX
JER
LDA
JSR
JER
LDX
BNE
cMP
BEQ
JSR
LDA
CMP
BEQ

B9

DIRECTORY

(TXTPTR) - Y

DODIR
TXTFTR «

FNLEN
#<BUF+1
FNADR

# >BUF
FNADR+1
DEVALR
FA
FLAG
L.OAD
#$60
34
OPENT
TALK

SA
SECND
#300
SATUS
#503

FLAIZ
ACPTR

SATUS
WIZZ2335
ACPTR
SATUS
WGE235

FLAG

WEZZ0
FLAIS

FLAIG
LINPRT
#?
FRT
ACPTR
SATUS
WE230
#300
WE240
FRT
FIAK
#SEF
WEZ30

3GET LENGTH OF CMD

3SET FOINTER

iSET LENGTH (=1)
;FILE NAME ADDRESE

tDEVICE ADDRESS

i 0 MEANS DIR
;D0 A LOAD
3 SECONDARY ADDR

JOPEN THE FILE
sTELL DOISK TO TALK
; SECONDARY ADDRESS

3SET STATUS TO ©
;LOOP THREE TIMES

$SAVE NEW CIOUNT
$GET A CHAR

3CHECK STATUS
;BAD STATUS

sCHECK STATUS

3 INTO X REG
sRESTORE FIRST CHAR
3MORE TQ DO7?

sNOT DIONE YET
3SWAP X AND A

sPRINT LINE NUMBER
iPRINT A SPACE

3 BaD
sEOL

sCHECK FOR STOP KEY
3IS IT THERE ?
3YESe s



DUS SUPPORT

NE
)6
G207
0208
0209
0210
0211
0212
0213
0214
02135
0216
0217
Q218
0219
Q220
0221
0222

¢
# LOC

03809
os0C
Q20E
Q310
o812
0315
0317
og1y
0318
O81E
0320
03z

0223
Qez4
0327
Q827
QszC

PROGRAM......PAGE 0006
CODE LINE
20 E4 FF JSR
FO Eé& BE®
c9 20 CMP
Do EZ BNE
20 E4 FF WGZSS JSR
PO FB BER
DO DB BNE
A9 0D We240 LDA
20 D8 ES JSR
AL 02 LDY
B3 cLv
S0 A3 BVC
&8 WEZSS FLA
20 FO Fé WG230 JSR
A9 0D LDA
20 D8 ES JSR
4 JMP

76 Q0

WEI99

SFFES
WiE250
#5520
WE2S0
SFFES
WIS2SS
WiEZS0
#CR
FRT
#8502

CLSEI>
#CR
PRT
CHREOT

sGET A CHAR FROM KEYBOARD

SNOTHING. ..

3 SPACE BAR?
sNQ. ..

s ANY KEY STARTS

3 (JMP)

3 DO TWICE

sCLEAN UP
3CLOSE FILE
3sPRINT A RETURN

sRETURN TO BASIC

4.,

{}



DOS SUFFORT FROGRAM. .....PAGE 0007

@ -

4
i 29
0226
0227
0228
0229
Q230
0231
0232
0233
0254
0235
0256
0zZ37
0238
Q257
0240
0241
0242
0243
0244
02435
0246

247
243
S

. 30
0251

; Loc

QSZF
Q82F
O082F
0831
0233
03835
03338
03538
0e3D
QB83F
0241
0843

3446
0843
0844
gs4ac
Q3S4E
08391
0834
0257
SS9
0SSB
08SE

260
08462

264
Q2646
0849

AT
85
S5
20
as
=29
oo
AQ
20
AS
33
AS
235
20
20
AD
e
oo
41c
A9
AO
35
24

4C

CODE

F3

F8

Cs
c3
03

Cé

LINE

3 LOAD A FILE

LOAD

LDA
STA
STA
JSR
JSR
LDA
AND
BNE
Loy
JSR
LDA
STA
LDA
S5TA
JSR
JSR
LDA
CMP
BNE

- JIMP

WGSQ0

CMDEND

LDA
LBy
STA
STY
JMP

#300
SATUS
VERCK
LD1S
TWAIT
SATUS
SPERR
LOAD
#MS19-MS1
SPMSE
EAH
VARTAB+1
EAL
VARTAB
RUNC
LNKFRIG
FLAG
#°/
WE300
MAIN
#300
#3504
TXTPTR
TXTPTR+1
NEWSTT

sCLEAR STATUS.

;s LOAD NOT VERIFY
:LOAD A FRIOISRAM
sSTOP KEY

;CHECK STATUS (EQI 0K)
3SAY READY

sPRINT A MESSAGE
3SET BASIC’S POINTERS

3sFIX FOINTERS

3FIX LINKS

sCHECK FOR LOAD UOR RUN
;LOAD 7?7

iNG. ..

;LOAD RETURN TO BARSZIC
3SET TXTPTR FOR RUN

i RUN PROGRAM



Lgs SUPFORT FROGRAM......PAGE 0008

$ - kS y
. TNE # LOC- CODE LINE : -
53 0869 3 -
v 34 0849 : THIS ROUTINE FUKES TOP OF MEMUORY
0255 0849 s DOWN RELOCATES THE PARSER AND
02556 0869 $1SETS THE WEDIZE
0257 0849 $
0253 0349 AS 34 POKE LDA MEMSIZ ; POKE TOP DOWN
0259 024B 13 cLE y s MINUS ONE
0260 08&C EF 49 SBC #<CMDLN
0241 OQS4E 35 34 STA MEMSIZ
0262 0870 AS 35S LDA MEMSIZ+1
0263 0872 EZ 01 SBC 4%>CMDLN
0244 0274+ 85 35 STA MEMSIZ+1
0265 0876 H
0266 03876 s MOVE THE COLE
0267 087& :
0268 0876 A0 01 MOVE  LDY #s01 3SET UP FROM ADDR
0269 0378 A7 00 LDA #<CMD
0270 037A 35 C7 ' STA SAL
0271 0S7C A? 07 LDA #>CMD
0272 O0S7E SS CB STA SAH '
0273 0880 AS 34 LOA MEMSIZ $SET UP TO ADDR
0274 0832 S5 SC STA GRBTOP
0275 0834 AS 3S LDA MEMSIZ+1
.=w27<s 0286 SS 5D STA GRBTOP+1
77 0833 Bl C7 MOV1 LDA (SAL)>Y ;s RELOCATE
78 088A F1 SC STA (GRBTOP),Y
w79 033C 8 : INY
0280 03D DO F? BNE 'MOV1
0281 0S3F E& SD INC GRBTOP+1
0282 0871 Eé& C3 INC SAH
0233 0893 AS C=2 LDA SAH
0284 0895 C9 03 CMP #>CMDEND
0285 0397 FO 02 BEQ ™MOV2
02846 0399 BQ 04 BCS WEDGE
0287 0S9B A0 00 MOV2  LDY #s00
0288 0290 FO EY BER MUOV1
0239 O39F 3 ;
0290 029F s WEDSE INTO BASIC
0291 0S9F : .
0292 O089F AY 4 WEDGE LDA #s4C s JUMP INSTRUCTION
0293 08A1 =S 70 STA CHRGET
0294 OSA3 A4 34 LDY MEMSIZ
0295 0SAS A& 35 LDX MEMSIZ+1
0296 0SA7 C3 INY
0297 O0SAS DO o1 BNE WEDGE1
0298 0SAA ES INX
0259 OSAR 34 71 WEDGE1 STY CHRGET+1
0300 OSAD 36 72 STX CHRGET+2
0301 OSAF A% 08B LDA #3508 i DEFAULT ADDR
302 08Bl 2D FE 03 STA DEVADR
. 03 0SB4 60 RTS
,04 O08SBS «END -

ERRORS = 0000

R12 . e



SYMBOL TABLE

.svmsm; VALUE

END

CPTR
RGOT

.ADEND
DODIR
FLAG
LD1S
LOAD
mMov2
NEWSTT
FPOKE
SA
SECND
TWAIT
VARTAB
WG100
WE130
WGE233
WE3S0U

Fiec
0076
0249
0794

_O3FF

S22
o} hey o
Q0298
CéC4
02869
o0D3
Flze
FSES&
00ZA
Q707
0771
Q823
0BSE

OF ASSEMBLY

BUF

CIouT
CMDLN
EAH

FNADR

LINPRT
MAIN
MOVE
NOTDIR
FRT
SAH
SPERR
TXTPTR
VERCK
WGE110
WE140
Wiz240
WE997

QZ00
F1&F
0149
QOCA
00DA
DCDY
C392
0874
07 4E
E3D3
QuLa
o010
Q077
Q07D
07146
0784
0819
074B

BUMP
CLSEI
CR

EAL
FNLEN
LISTN
MEMSIZ
MS1
OFENI
RDERR
SAL
SAMSS
UNLSN
WEDISE
WE113
WEZZ0
WE2S0
WE993

et

. BlZ

Q7SF
F&FOQ
000D
Q0C?
ool
FOBA
0034
alelale]
Faé&s
Q773
QoC7
F313
F183
033F
Q733
Q7CB
Q7F 4

0777

a

CHRGET
cMD
DEVADR
Fa
ERETUF
LNKPRG
MOV1
MS19
FIAK
RUNC
SATUS
TALK -
UNTLK
WEDGE S
WE120
WiE230
WEZSS
W97

0070
0700
O3FE
00D4
00SC
C442
0333
FOAE

‘ES12

csS72
0094
FOB&
F17F
0SAB
075D
0824
0312
032C



PC,
adaf

I788

Iras
irig
gria
garzy
ares
ar3a
9732
grda
o743
avs9e

Erastc

gvsa v

ars?
37va
= s
a7sa
avza
g732a
arsa
Sra sl
avAs
37BR
@res
grcy
largme]
gL
A7 D3
avE®

B7ES

a7F8
arvrFs
Q1333
sk n ]
g314a
8313
g229
Bs23
8339
a333
3343
gS3
BESe

a A™ET

oo
82354

M

gsva
asv3
g3sy9
333
sEgely
8333
JERg
QEAs
. 855b4
BSER

I nm
(MDD

S0 D0 0 o0
s

=} b
i e O R YORL S ORVOR O  (

Ty
T
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a5
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HH
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e
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I3 00 0Ty oy

ChEoD LD D T A TS
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o9
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22
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SE
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Fi
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SR AC kR
32 94 SE @a F3

1P
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gy
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2040 Dizital Logic Assembly Parts Cross Reference

REF . DES.

C=1-C6, CB-C18, C21

Cc23-C29
L31; €33, C35-C
C7

c19, C22
Cc20

€38, €32
C34
CR1-CRE
CR7-CRS
P1

e

F3

P4

P4

]

R1, R2, R12-R14
R3, R&
RS, Ré

17, R15, R16
RS

RO

UA1, UE6, UL2
UA3, UB3

UAL

Ua6

UB1, UB2, UD2
UB4, UH6, UJ2
UB6, UC6, UD6
Uct, UE1

ycs, UD3, UE3,
uJds, UK5, ULS
UCs4, Uph, UEG,
ucs, UDS, UES,
UF6, UH2

UH1

UH3

UHS

uJé, UN2

UK3

UK6

UL1

UM2 .

UM3

UM5

M6, UNG

UN 1

46

UF3

Uréa
UFS

DESCRIPTION

w1 MF 50V

.1 MF '5QV
100 PF 50V
10 MF 20V
.01MF 5QV
10 MF 25V
47 MF 16V5
1N5402
1N4001

EEE Conn. Right Angle
Header, .1 Spacing, 20
. 156 Spacing,S
. 156 Spacing,3
.156 Spacing,6
Header, .1 Spacing,
470 ohm, 1/4 W 5%
5.1 K ohms 1/4 W, 5%
2.4 K ohms 1/4 W, 5%
2 K ohms, 1/4 W, 5%
10 K ohms, 1/4 W,
100 X ohms, 1/4 W, 5%

Header,
Header,
Header,

74 LS 04
T4 LE &
T414

74 0b

MC 3446

T4 LS Q0

74 LS 193
6532 PIA

74 LS 157
74 LS 157
6114 RAM
6114 RAM

74 18 02
6332-21, ROM
6504 MPU
74190

7406

6530 PIA
6316 ROM
6332-20 ROM
LM555

6522 VIA

74 LS 133

T4 LS 165
6502 MPU

C1

PART#

900020-01

300020=-01
9QC010-17
900402-09
300010-38
30Q10Q00=01
9QQ0100-33
900753=01
G00750-01
§03206-01
9033H=-01
903302-02
3C3302-13
903302-06
903307=12
901550=58
901550-03
901550-85
901550-53
901550-20
9Q1550-Q7
g01521=02
901521-17
901522-19
901525=01
901524<01
901521=01
901521=-26
G01458-01
go1521=-11
901521=11
901453=02
9C01453=02
901521-21
901468=07
§01455=01
901522-16
901522-06
G01466=02
90146T7=01
901468-06
901523<01
901437-01
901521=15
901521=-12

-901435-01

OEALER

PRICE

.23
.23



REF. DES.

UNS, UPS
VR1, VR2
VR3

Y1

DESCRIPTION

74 LS

7812

LM 323
16 MHZ
28 PIN
24 PIN
40 PIN

164
+12V 1.5A REG

+5 3A REG
Crystal

I.C. Socket
I.C. Socket
I.C. Socket

ce

PART #

901521-28
90152804
901528-01
900557 -01
904150 -05
904150 -04
904150.-06

PRICE

1.23
2.25
7.00
1.40

+35
.60



2040 Analog Assembly Parts Reference

C3

DEALER
REF. NUMBER DESCRIPTION PART NUMBERS PRICE
A 4,7NF 25V Elect. 9001Q1-07 $ .16
c3,C4,C10,C11,C14  .1IMF 50V Cerm 900020-01 23
3 s 300PF 500V Mica 300050-16 .45
EBc07 750PF 300V Mica 900050-15 .83
cs .033MF 5QV Cerm 900020-03 .54
C9 10MF 20V Tant 300402-09 .48
€12 4700PF 200V Mica 900050-17 53
€13 1.6MF 15V Tant 900105-01 1.20
Cl6 680PF 300V Mica 800050-01 .79
Cl7,C18 LO01MF 50V Cerm 900010-38 .06
CR1-CR16 IN4Q03 Dicde 800750-03 11
CR17-CR26 IN4148 Diode 900850-01 .05
L1 100MH RF Choke 901301-01 2.30
L L5 150MH RF Choke 901301-02 1.30
L3,L4 680MH RF Choke 801301-03 1.18
PE 5 Pin Header (Power) 903302-02 .40
P7 20 Pin Header §03311-01 1.60
P9, P10 4 Pin Header (Read/Write Head) 903315-01 .98
Q1,Q2,Q5,Q6 2N4403 902704-010 .18
Q3,04,Q7-Q10 2N4401 902652-01 18
R1-R4,R27 1K ohm %W 9C1550-01 .05
R5=-R12 680 ohm %W 901550-31 .05
R13,R19,R20,R28,
R31,R38 20K ohm %W 901550-92 .05
R14,R23,R47 2K ohm %W 901550-53 .05
R15 272 ohm %W 1% 901751-10 v
R16 909 ohm & 1% 901751-13 e
R17 750 ohm %W 1% 901751-09 sl
R18,R25 2.26K ohm %W 1% 901751-14 Sad
R21 300 ohm %W 901550-70 .05
R22 100 ohm %W 901550-49 +05
R24 604 ohm %W 1% 901751-11 s %3
R26 510 ohm %W 901550-38 .05
R30,R37 845 ohm kW 1% 901751-12 17
R32,R40 3K ohm %W 901550-33 .05
R33,R41-R45 9.09K ohm %W 1% 901751-15 i3
R36 75™0hm %W 901550-45 i)
R39 68" ohm kLW 901550-94 .08
R46 75K ohm %W 901550-86 5
RP1,RP2 330 ohm Resistor Pack 902422-01 W
RP3 680 ohm Resistor Pack 902422-02 .75
UAZ 9602 One Shot 901510-01 .80
UA3 7486 Exclusiv or Gate 901522-18 .50
UA4 LM 311 Voltage Comparator 901523-04 .90
UAS LM 592 OP-AMP 901523-08 230
Usl,uol 7406 Hex Inv. Buffer 901522-06 .40
ugz,Ucl 741504 Hex Inv. 901521-02 .35
UB3 74LS74 Flip=Flop 901521-06 .50
uc3 Q272905 Transistor Pack 902551-01 1.96
ucs Q272222 Transistor Pack 902550-01 1.96
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SPARE PARTS PRICE LIST FOR SHUGART 390 ORIVE

REF. NUMBER PART NUMBER DESCRIPTION

47 10165-0 Screw 2/56X.500

19,16,10,4 10186-0 SCW#6-32X.19 T10159

39,12,29 101870 SCW#6-32X.25 T10153

50 10189=0 SCW BH 6=32%.375 Tl

37 10191-0 SCW#6-32X.50 T101s59

43 *#10804~0 8earing, B8all

14 *10805-0 Bearing, Ball

8 11308-0 Ring Retaining

58 11312-Q Fastzner, LED

S4 11500-0 Screw 6/32X.250

56 12501-Q Lock Wahser #86 T12502

57 15663-Q Tab, Fasion

53 1391%-Q LED, Red

45 172120 Switch Write Protact

3y 25063-0 Orive Mtr Speed
Control AM

24 54003-1 Cam-Actuatar

17 £4006-0 Rod, Guide

13 . *#54032-0 Spindle-Machined

il 54038-0 Plats Trk Q

34 54047 -0 Orive Maotor

41 54048-0 gelt, Orive

25 34055-0 Carriage Head ASM

5 54057-0 Stop, Diskette

48 54062-0 Plata Nut

9 54066-1 Hub Clamp ASM

33 54067 -0 Orive Motor ASM

38 *54068-43 Sten Mator ASM

2 844370-0 Hub Frame ASM

3 54Q073-0 Ooor Hinge ASM

83 540772 Cover, Front

1,520 54078<Q Kaeper, Guide Rad

60 *54089-0 Guide Disk ASM
Right Side

81 *§4090-0 Guide Disk ASM

. Lett Side

44 *54097 -0 Spacer, Long

18 54099-) Clamp, Guide Rod

49 84125-] Platen, Machined
Complets

el 54131-Q : Collar Hub

8 54132-1 Saring, Clamp

42 *54138-0 Pulley ASM

26 54145-0 Load Button ASM

1 320817-41 Analag Board

* Not Field Replacsable

01
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