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The 2040 Dual Disk System Service Kit will provide 

the Servica Center means· to. isolate defective co~ponents 

or subasse!u.blies by way of utilizing the internill 

diagnostics of the 2040, progra:i 

trouble-shooting guides included on 

cassette. 

diagnostic~· 

diskette 

and 

and 

Some of. the proc·edures are red'undant· but each 

procedure perforr.1s different·.operations even. though it 

seems· to be the same procadure.r 

'l'he service procedur!?$ have been broken into 

categories to enable you to do an overall check or test 

a particular area of the 2040 system. The procedure. 

relating to the SA 390 drive. exercises all areas 

including alignment capability. Alignment procedu.ras 

have been deleted due to necessary special tools and 

training. Commodore will provide this training in 

design':'ted locations and. times. You '.-"ill be notified of 

schedule. 

t·7e have also includ.;?d in the . 2040 Service Kit, a 

price list for SA 400 . 
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l. Position the computer and 2040 near one another in 
an open work a1::ea. •. ..: .. 

2. Locate the power switch on each machine a.'1.d place the 
rocker switch in tile OFF po.si·tion <the .white.dot on the. 
switch not visabl~)-. •• 

J1 

I 

• ·-

3. O l?lug the power cord into an AC outlet. Power on the 
2040 System ~vithout connecting- to t:he 2001. ·.Check· the 
three (3) LEDs located -on the front panel. {fig. ·1> 
They should turn on moment.arily.. If all the LEDs do not 
e::tinguish then a problem ·has de,1eloped in tbe systeIJ. 
Tbe diagr2Iil below indicates. possible locati~n of the 
defective component. 

LEDs Possible Def ect.ive Component 

•· . •· 
0 • • 

• • 0 

---------~----.----
6 5 J 2 I S t 0_5 J O f O 5 Q 4 

0332 at tl 

6332 at el 

fig. l 

4.0 Power 2040 System OFF before r~placing any 
c~mponents. After changitlg components and problems 
still exist, replace o igit~ Logic asse!Jbly .. 

S. O Connect a PET to !EEE cable between tha systems. 

6. 0 Apply power to tbe 2001 and note the ?Ower on 
message. ?ower on the 20 40, the tEDs on the front panel 
should light moment.arily. 

7.0 Before you start t~sting the io40 systeo, it's a 
good· idea to load the PET. DOS SU:?SORT progrsm into e+"le 
2001. The program is designed· for easie.r accessability 
to the commands cf the 2040- -svstem. See Ai:mendi;: 3 for 
detail descri:tion of the use-of ?ET DOS SUPPORT. 
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7 .. 1 To load a pro,gram from··minl-diskette: 

7 .l.l Place the n2,o.;o ·.system ··Testn diskette in drive 
O of the 2:040 :system and :,close the door. 

TYPE 

LO.AD"*"' ,, 8 • 1(-RETURU] 

Dtive O on the 2·040 __ sy5--t;1eci will initialize. the 
di;skette and lo.ad ·the fir.st .. program on the dis.k ette. 
Not:e the error LED on the front ·.panel of the 2040. If 
an• error occu.r,es the.n ,sOmf; p;roblem occur ed. Power OFF 
the 2001 ·syst,em then badt ·.o_n,. .Repeat this step. Se 
sure to remove d iske·tte • bef·ore turning power OFF. 

7 .. l.2 lf you are unsucc:e:ssf·111 the second time to load 
·the p:ro:gram from drive O, try t;o loaa the program £roe 
drive 1. The procedure is a,s fallows: 

1. 

l. 

2. 

I.n:sert 20 40 Test- ,mirii-disk ette into drive 1. 

TYPE 

O:PEN l, 8, 15, "Il" [RETURN] 

This will initiliz 1e the mini-diskette on drive 

3. When the curso:c ·returns to the screen 

TYPE 

LOAD al: PE'T*, 8 (RETURHJ 

The prog.ram .sho:uld .n,ow load in the 2001. If 
th,e error light turn.s o.n, you have isolated the 
def,ect to ·the Dig-ita-l Logic or analog assembly. By 
trying to load :the program from both drives 
eliminated dr.ive .failu:re. ?roceed to step 7. 2 for 
l,oading proc:edures .from cassette tape. 

4. TYPE 

RUM C RETUR1U 

The screen will now display PET DOS SO Pro RT. 
See Appendix B fo.r de·tail description of the use of 
PE·T ,OOS SUProRT • 
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' 5 .. 'To load the first test program use the 
.following procedur,e .: 

'rl!lE 

1' LOG* CRETORM] 

The Logic D iagno.stic program will be called 
f.ro.m sto1:age on the mini-diskette and be loaded 
into the 2·001. 

'6. Pr,ocre,ed to 8.iO for operating instructions of 
thre Logic Diagnostic test. 

7 .2 To load a program .fro·m cassette tape. 

·1.2.1 Connre,ct the C2M unit to the taoe interface 
c.onnector on the 2001 o.r use the internal cassette unit. 

7 .• 2.2 Plac.e the 2040 SYSTEH TEST/C tape in the 
cas,sette and rewind the tap,e .. 

7.2.3 Load the first prograi:i on the taoe by 
depr,essing the "SEIF'Tn .key and "RtH7/STOP" ltey 
si.m,ult.aneously. Uhen th,e program finishes loading, the 
2001 will display PET DOS SU'PPORT program. See appendix 
B fo.r detail de·script.ion of ·the ,use of PET DOS SUPPORT. 

7.2.4 Load the Logic Diagnostic program from cassette 
:tape by d,e;press.inrg the "SHIFT" key and "RON/STOP" key 
simmu.l taneou.sly. 

The :2'001 will display: 

• SEARCEI!~G 
FOO?JD LOGIC DIA•QlO.STIC 
LOADING· 

7 .• 2.5 The Logi•c Oiagnosti.c prograx:i 
cassette tap,e .and ex,ecute. The ,entire 
should take app:to::cimat·ely on-e minute. 

8.0 LOGIC DIAGt10STI1C TEST 

will load from 
loading process 

8. l Fo.llow the instruct.ions that appear on. the 
display ,o:f the 20()1,. If the logic co.:iponents on the 
D.igit.al boa.rd a.re in working order, the front panel LEDs 
will ·randomly blink. If a proble.rn has been detect::d a 
slow distinct oattern will be present. Reference the 
chart ,on the scre,en of the 2001 to isolate defecti•,e 
component. 
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FAIL STATES OF OIAGMOSTICS 

STATE COHPOtlEUTS-POSIT'IOi:l 

•· • • 6532- El, Cl 

• • 0 6332- Kl 

• 0 • 6332 -· Sl 

• 0 0 2114 - C4 to, F'4 
cs to E'S 

0 • • 6532 - £11, Cl,. 

Connector P'l 

0 • 0 6530 - B:3 
6504 - 83 

0 0 • 6530 - K3 

When the program detects a..-1 error condition, it 
will looo ·on the address where the e:rror has occ·u.recl.. 
The select line on the chip will to,g-gle at a stea.dv 
rate. In the case of a P.Al·I failure, tee s:elect line 
will t.oggle the lK blocks. Note, cne. blo.c.k Nith the 
error condition and replaca one of the two ?.AHs in the: 
block. 

8.2 
replace 

If you are unable to 
the digital logic board. 

isolate. the failure 

S. 3 Tur~ power off before replacing any c.or:iponents 
on the 2040 system • 

8.4 Power the 2040 system back on. 
LOADING 
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8.5 . Depress "RUU/STOP" key on the 2001, then 
depress the "SHIFT 11 key and "CLEAR IiOHE" key 
simultaneously. The 20 01 display will now be blank. 

8. 6 To restart the "LOGIC DIAQlOSTIC" program: 

TYPE 

RUN ( RE'l'URttl 

a. 7 ~·lhen the program has been run for 15 
and no failures have occured you czin assume the 
Logic board is o.K. 
9.0 "READ/URITE" TEST: 

minutes 
Digital 

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

to verify the 
alignment errors 

9.1 

9.1.l 

Load the READ/WRITE test program from: 

a) mini-diskette 

or 

b) cassette 

FROM !UNI-DISKETTE 

TYPE 

tREAD* [RETURHl 

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

9.2 E'ROl CASSETTE T.APE 

TYPE 

LOAD "READ/WRITE" (RETURN] 

~·Then the cursor returns to the screen:· 

'l"!PE 

RUN ( RETURnl 
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The 2001 scr,een will instruct you to: 

9.3 :tnsert formatted ~.ini-di.s!,ettes labeled 
both drives and clo:se th,e driv·e doors. 

n,. n 
n. in 

MOTE:!,ou iaay creat:e an "A" mini-diskette· by 
fomatting a blank u1in.i-diskette on a known 
i;o,od 2040 sys·t,era. 

9 .4 'The ·first part 0£ thi.s program i.,i tializes both 
drives ,ai,c checks tb:e steppe.r motors. i~,swer thee 
quest.ion y,es or .no. I.f the an.swer is yes the progr~ 
\·1.ill contin'lle to 'the n1ext check. !f the answer is no a 
malfunction has .b,ee.".l detact.ed. Elossible failures ara 
D.r.iv-e Onit, A.nalog Assembly, .Bad Hecia, or 6522. 

To verify ,a drive .failure, c.onne.ct a good dri·,ie unit 
in ·place o·f the suspected drive.. You do not have to 
remove the drive in que:stion.. Set the good drive on top 
oi the susP.e•cted drive and connect it to the a:oorooriate 
connectors: This procedu:re al.lows you to v-erif'j tbe 
d.rive wi~ho·ut disassembly .of the 20 40. 

9.5 ·The seco.nd ?art of the prograc actually reads a 
s,ector on eacb trad:. The left side of tb.e display 
shows two nu?:ibers,. a and l. These are t.1-:.e drive 
nu.mbers. The gra;,h d.isplay.s tracks that have been 
tested. A blad~ sc;:uare o·r .squ.ares incl ica t:e;s one of the 
·followin·g devices is bad. Replace in order. 

1.. Bad i·ledia 

.2. Bad jl...nalog 

3. Sad Drive 

~!OTE·: Remember to tt:rn o.ower off and remove 
disk et·te.s bef ,ore changing as se::blies . 
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9.3 

The 2001 scrreenn will instru~z you to: 
/ 

I 

Insert formattted ~ini-diske~tes labeled "A~ in 
/ 

NOTE:You may create 
formatting a blank 
good 2040 system. 

I 
/ 

an •wA" t:lini-di.skette by 
m/diskette on a known 

I 

drives and checks the step~er motors. Answer t!le 
question yes or no. If he. airswer is yes the program 
will c.ontinuc to the next che.ck. If tbe answer is no a 
malfunction has been detected. Possible fail~res are 
Drive □nit, Analog Assembly'/ aad C•!edia, or 6522. 

To verify a dr.iv·e failu.fe, connect a good dr.ive unit 
in place of the sus~ected drive. You do not have to 
remove the drive in- questiop. Set t."le good drive on top 
of the suspected drive and ~onnect it to the appropriata 
connectors. This procedure allows you to verify t.he 
drive without disassembly ~f the 2040. 

j 

I 
9.5 The second part o~ the program actually reads a 
sector on each track. The left side of the display 
shows ·two numbers, 0 alid l. These are the drive 
numbers. The graph dispiays tracks that nave be~ 
tested. A black square or/squares indicates one of the 
following devices is bad. /Replace in order. 

l. Bad t-Iedia 

2. 
I 

Bad Analog 
I 

3. Baa·ori~e 

NOTE: Remember td turn 9ower off and re?nove 
diskettes before ~hanging asser.blies. 

\ 
TYPE ', 

\ 
RON ( RETUR!1 l \ 

NOTE: Special tool~ anci ~raining are necessary 
for Head Alignme~ anc Carriage Lioiter 

A 
• • t t DO ~"0"" d ... ' ' -:lJUS men • , .... , procee ~11. .. .n. these two 

dajustme.nts unless\ you have been factory 
trained. • \ 

:: ::•::_::an~:.2001 to iso\te defective component, 

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

Opon completion of this test you will ha,te 
the validity of the Digital Logic assembly, 
assembly and parts of the drives. You should be 
load programs from mini-diskettes at this ti.we. 
repeat. previous tests or consult Commodore 
Service. 

checked 
Analog 

able to 
If not, 

Customer 

10.0 2040 TEST/ADJUST 

The "Test/Adjust" prog·ram was designed to allow the 
user to test the function of the 390 · Drives for correct 
operation. The program also contains the software to 
allow 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 the Drive or to 
run the chain of tests to insure proper operation. 
Reference Appendix A for detailed explaination of each 
section. 

10.l Load the "Test/Adjust" program from 
mini-diskette by inserting the 2040 Test Diskette into 
Driv1; o.· 

TYPE 

f2040 TEST* C.RETTJR?Tl 

UO'!'E: Be sure to initilize t..1.e drive before 
attempting to load the program. 

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

Procedure l 

Procedure 

SA 390 Test and Checkout is a step by step 
procedure through all t.'1e different tests 
performed on the disks; 

2 
SA 390 Adjustment and Align.uent. This 

procedure will allow you to do all mechanical 
adjust~ents pertaining to the drive. 

HOTE: Special tools and training are necessary 
for Eead Alignment and Carriage Lir.liter 
Adjustment. DO tTOT 9roceed with these t~·10 

adjustments unless you have been factory 
trained. 
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Procedure 

Procedure 

Procedure 

3 
2040 Drive Compatibility. This orocedura will 

allow vou to check the alig~~ent 
cor.ipatibiiity between the drives. It \•;ill 
format a mini-diskette on one drive and 
attempt to read it on the other. 

4 
SA 390 Test t-lenu. Allows the user to 
individuzilly select a test for all . known 
problems without running tJ1rough all the 
tests. Afte.r the selected test is conpleted 
it is a good idea to do a cooplete test. 

s 
SA 390 Adjustment r.-Ienu. Allows the user to do 
the individual adjustments without going 
through all the adjustment procedures. 

HOTE: Special tools and training are needed 
for Head Alignment and Carriage LLtliter 
adjustment. DO NOT proceed with these two 
adju.stments unless you have been authorized by 
the factory. • 

ll.0 E'IHAL SYSTEH TEST 

The Final System Test performs an overall test of 
the system. This test is divided into two carts, :'irst 
part being file handeling, read and write to and fror:1 
different tracks, and exercises the 390 drives. Second 
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.l Insert the 2040 SYSTEll TEST Diskette into 
Drive O and initilize the diskette. 

11.2 TYPE 

1-FI* (RETURN] 

11.3 You will be instructed to insert the two 
formated nAn dis!<ettes and press RETURN 
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ll. 4 The program will first e:~ecute a n.e<;·1 cor.imand o·n 
Drive C then on Drive l to check t..,~ r.:echanial mo,'llem.ent 
of the drives. After the r.iechanica.l te•st the pco,gr2l!l 
will go thru a sequense of reads anC: writes. 

11.S If the test 
to the appropriate 
defective cor::::ionent .• 
test by pressing the 

fails, note the failure and return 
test proceedure for finding· t.~e 
Continue to the. n.e::t pa.ct of tj:ie 
"C" key 

ll .6 The screen will inforn yo,u to inse.rt the. 2040 
SYSTE!-1 TEST diskette into dr i•-1e O and press P.E'TU!Ul 

ll. 7 The program ~-rill now load the 
to check for soft errors. Asterisks 
across the screen during the loading 
code. 

diagnostic code 
will be '.·Tr it t,en 

of t.he rnachin,e 

ll.8 Remove the 2040 SYSTE!-1 TE'ST di.sket.te and insl'e·rt 
the "S" diskettes in both drives. Pres3 RZTU:a?J .,,hen 
ready . 

11.9 The "S" disk ett:es contain a WOJr st case: ;a t:te.tn 
that covers the. entire diskette.. This i;ia.:t: o,f ~,e 
progr.:I:1 atte!!!pts to read the ~ntire d i.sk e.tta· ~-ri t1rnut 
obtaining a soft error. If a so,ft, error occurs, the. 
quan-:y of the s,oft errors and the track nur..ber on. whi.c·h 
t...,ey occur<= will be printed on tbe screen. T•110 complete 
?asses of each dri~,e is nes~ary to cooi_:ilete the test. 

11.10 If an ei::ror has occur::d resta.rt. t:!:.e ':est by 
pressing the "R" key and noting the. error on tb.e secoinc 
pas~. If the error still occures v~ri.fy th.at all 
modifications have been done on tne 204.C SYSTEH. and the 
head aligru:ient is correct. 

ll.ll After t..~e coooletion of 
SYSTE!-1 has been e;:erci.zed to the 
software . 

all tn.e 
!{nown 

t.es ts the 
limit.s of 

2040 
t.rie· 
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A.0 HEAD STEPPE?. TEST 

This test insures free operation and correct motion 
of the head carriage and stepper ootor. The test 
first rnoves the head out to trac!t O and then it 
moves the head in to track 34. The . final portion 
of the test moves the head in and out bet-t-.rcen track 
34 a.mi track O. If the drive does not respond as 
outlined above, there are ~o probabla causes. 

l. Sad stepper oater Cre9lace the drive}. 

2. Improper stepper control (check ste?per 
control circuits. 2ossible bad 6522). 

A.l LED TEST 

This test checks the LED on the drive specifiad. 
The tests are on, off, and blinking. !f the L.E:D 
does not respond prope-rly the.n skip C llSe yes 
responses) to cne blink ;:ortion and chec}; the 
signals to the LED.· Possible faililres are: 

l. Signal to LED ( replace the dr i~1e} . 

2. Ho signal to L:::D 
board, cables or the 
faulty part} . 

(could b:a 
6 532 C El} 

A. 2 t;·7P.ITE PROTECT SH!TCE TEST 

the analog 
replace tb.e 

This test allows the user to check the fu..T'lction of 
tb.e write orotect switch on t.11e disk dri~,e. The 
drive's LED will be on for orotected and off for 
not protected. -

~ail~re of t.~is test can be caused 
followinc;: 

l •. Sad switch (replace drive}. 

2. Improperly adjusted switch. 

3. 3ad el~c~.ronics Ccheci, 6530 0!{3}. 
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A. 3 t10TOR SPEED ADJUSTH.E:t!T 

Hotor. Test - ·,1ill check ootor operation and speed 
calibration. Adjust the motor speed pot ,-lith small 
flat blade screw driver until proper strobe patter~ 
is stationarv. Adjusting pot clockwise will move 
strobe count~r-clo~kwise. 

Turn the pot R-12 located on the r:totoi: control PC3 
until the dark lines on the spindle pulley appear 
motionless. For 60 EZ use the outside ring of 
lines. E'or t..~e SO ez observe t.~e inside ring. 
Reference Figure 4. 

cJOTE: This adjust=ient can be □acle only in a."l"l. 
area where t±are is flourescent lighting. 

IIQTQII IIL1 

I 

T.ICM cm: 

A. 4 l-!OTE.1. S?SE!:i TEST 

This test chec!<s tne speed of the spindle r.1otor to 
insure it is within tolerence. If tl1e dri•1e fails 
this test it should be reolaced or i.£ ooss ible, 
realigned. • -

A. 5 aEAD ALIG:::mEt,iT 

t!OTE: This adjust.:ient is not normally required e•1en 
on head replacement cue to tile pre-alignad head and 
carriage assembly, but if the stsppe r :r:otor 
mounting screws are accicently loosened., i.£ part:; 
damage has cccured or . you are e~:-;erienc:!.:ig 
interch,a:ica :.irobler:s use t..::e fo.llo·winc: orocadu=e to 
chec!< and.ad:just the head aligru:.ent. • -

Remove and adjust drive d first. The drive ;:.ay ce 
removed bv e~tracti.nc: the four C 4) chillies scr~ws 
from t:he bottom of t.6.e 2040 systa:i anci by" r~ovirn; 
t..~e head and edge connectors from the a..~alog ~card. 
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Once dr i •.,oe ~::) is •=<.d,j usted .• re►=• l-:t.i::e dr i 1-.-'e 1 ll.l i th it. The 
-:1.n.:;,. l,:,·:.1 bo.:t.rd ,:,.:1.n be remo• ... •ed from dr i •._.1e 1 b·::1 rem,:,• ... , i rr:.f 
the ,:a:,nne,:,t,:,rs .:1.r1d e:,-,:tr.:1.ct i rr:.1 -the t.1.1.10 ( 2) ~=·hi l 1i ,c,s 
scre-1.1.1s secw·· i rr:.1 it in ~=· 1.:1.r::e. The .:1.r1.:1. l,:,·:.1 b,:i.3rd 1.tr i l l 
s l i de o+-t its m,:,1.mts. F.:erno•...'e dr i •._.1e 1 b•:;1 e:,-::-t.r·.:1.ct i rr:.f thi:• 
+our <4> ►=·hi l lit=-s scre1.1.1s holdin·:.1 the drii...,e- in t=•l.=-.ce .:,rid 
s lidirr:.1 the- dri•..Je out tht··o1J·:.1h -the front i=•·=-.ne l. 

T.:i!<'=' ·='· Piece o+ ,::.:1.ri:U:11:,.:trd C:ii=•~=•ro:,-,:ima.te l'::1 5 11 :;< 15''' 
-:<rid 1-:<.'=' it ,:1.cross the ·=<.n·='· lo·:.t ~:11:,.:1rd e-:,-,:ten,:h rr~1 to the 
r i ·:.1ht e,:h1e ,:,+ the 2(1,4(1 s·::1stem. Lc,c.:i.te the dr i •.}e under 
tes-t ,:,n the ,:::.:t.r,:U:,.:,.,:,rd arid ,::i:,nnect the hea.d .:,.nd eief:.11:" 
,::i:,nnectors t,:, the -:<.r1-=<. l,:,·:,. F' l.:t.ce the drive in .:i: 
h,:,riz,:ir1t.:1.l t:oositi,:,n (,:,n its le-ft side). M,:,1.111 ·:1,:i1.i .:1:re 
re.:1.d•::1 to ,:<.d,.i 1.ist the dr i , . ..,e. 

Add t·kide: 
~31.1.1eet:, : 20 M::; 

50 MV 
Pr,:,bes: 
Tri ·:.1·:,er: Extern.:1. l 

C,:,nne,::t ch.:i.nne l 1 pr,:,be to TF'4 ., ,::h.:1.r1ne l 
on the . -:tr1.:1. k•·:.1, t·KITE At-~ALCICi F'AF-:T::; 
LOCATION. Connect tri99er Probe to Pin 
UM5 o+ the di •:.1 i t,:t. l bo.:trd. Ad . .i ust -tr·,>? 
dw·· i n-:.1 the r·1e.:1.d ·='-l i ·:.1r1ment. t,:,r ·='· lobe 
dis>:• la·::1. 

2 t:•r,:,t,e tc< rp·:;~ .1 

LOCATIOH FOi? 
9 on :: .. :,s i t. ion 

tr i -;;1-~i:er te,...,.e l 
t=·-:<.tt.ei-·n ,c,n the 

Ht?-:i.d .::,. l i ·:.w1mt?nt. cht?ck 1.1.1 i th the sc,:,pe sh,:,u ld be i:-er+orrned 
in ·='· horizc,nt.::<.l ►:-osition. Ad._iustments m.::,::1 be- rn.::,.de +r,r::,m 
1.mderne-:t.t.h or the dr i , . ..,e fl'l-=<.'::I be ►:,r_it in ·='· 1.,1er-t i c . .-.1 
Position, then returned to a horizontal Positicrn -far 
the ,::~-,e,:,k. Ad . .i 1.ist stem~er mot,:,r b':::l loosen in-:.~ tu.re, c l-:<ii1~:• 
s,::re1.1.1s .:1.nd s 1 i ·:.1ht. l•:1 t1.1.1 i st. i rr:.i th'=' motor· in the des i ,-·ed • 
direct. i or1. Ti ·,.1hten 1.1.1 i th t,:,r•:1.u>? dr·· i 1,. 1t?r ( # 10 > . The 
in i ti·='· l he.:1.d .:1, l i ·:.w1r11errt shc,1J ld b,=. m.:i.de fm·· m.:ic:;-:: i roum 
,:,utt:•1Jt .::,rid e•:1.u.:1.l lobe sizes ,:,n s,::,:,i:•e dis►:,l.:1:::1. 

I+ either II h·:1steres is checks" resu l t. in 1.me•:R~-='-l k,b'=' 
sizes., then -:i.d . .i ust t,:, st:• lit the di ++:-r>?nce bet.ween the 
t1.1.11: 1 1,:,bes. I+ this ,:,c,:,1.ires .• ret=•e-=--t -the .:i.1 i ·:.w1ment: che,:J.,: 
to -:<.ssr_ire th-:<.t. .:i. l l i:•os i ti ons resu l t in .:im:,r,:,i:•r-· i -=<.+'=' lobe 
i=••:t.tterns. A~=·t=•rm:•r i .:i.te ►=•-:::i.t-!::erns .:,r-e. 1ob>:'S ,vh i ,:,h .st-·e 
!JJithin :::o;-~ in SlZ':' ,:,t e.::1.r::h either. t·k,te di.:t::.ir-·.:,Ji1S . 
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ee ~11en ar.19li tude ( l00~) on track 

ee Left 80~ of right "I" l :::..l of:: trac!, 
. toward ~o 

-ee- Left 60% of right + 2 rail off t:ack 
toward ~o 

-e0- Left 40% of right: + 3 cil off track 
toward ':'ltO 

·ee 
.E)e 
-ee-

Right 30% of left l .:iil off t:ack 
toward 34 

aight GO~ ot left .. nil 0 -;:~ trac!t 4 _ ... 
towara 34 

!Ugbt 40~ of left .. 
.J i:1il off tract 

toward 34 

A.0 SE.AD A.LIGl:.-IE!lT c~c= 

This test i:3 si~ply a validate of the systec 
test diskette. 

This diskette has a file ~~at encompasses the 
entire disl<. !f an,, errors cccur then cere 
cay oe an aligr.!!lent-9roblam. Eit~er repl~ca 
the drive or ali;n it. 

tlOTE: rnsure your diskette is in good 
condition before using t~is test. 

Ose write 9rotect adjust=ient tool or 
to adjust write-:?ro~ect switch. 
will detect Protected-LED 
Wlprotected--tZD off. 

diskatt~ 
Drfve LE:> 
on and 

l. Loosen write ~rotect 
slightly tight:a."l ::,ivot sc :-ew 

swi tcb screws and 
<closest to spindle). 

2. Insert tool until ~shim stock~ not=h 
with oi;:,ening in top of dis:: guid.a. 

3. Raisa s,·litch with hex dri•1er until switch 
closes Cwat.ch dri•1e LZD} • 

~. ':'ighten screws with tor~ue d.:i11er ( Hl). 

5. :?ush too.!. in all t.~e ,.-,a,, until it cot~or.1s 
against t.11e Plata!l stop C t:iis ;;ill r.ow li;ie l!? t.':e 
unprotsc~ slot) . 

7. Close coor . 
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DOS SUPPORT PROGRAM WEDGE bv Robert J. Fairbairn 

The purpose of this program is to aid the PET 2001 Oser L~ 
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 cormnents and suggestions to the Editor. 

The normal method with which the PET communicates with an IEEE 
Buss device is by the BASIC commands OPEN, PRINT, GET, INPUT 
and CLOSE. Thes.e statements are somewhat verbose in nature 
and·therefore more prone to 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 fQct that the 2040 has 
a special load file name '*' which if used immediatly after 
power up (reset) executes ·the following: 

l. Initalizes Drive O 
2. Loads the first. file on that drive 

Thus if the command LOAD"*",8 is executed and the WEDGE program 
is th 1e first directory entry it will be loaded. When the WEDGE 
rogram is executed it relocates itself up into the highest 
available RAM memory locations, links into the CERGET routine 
and adjusts BASIC's top of memory pointer down. This technique 
uses about 350 bytes of the Osers memory but normal macr.ine 
operations may proceed without having to reload the WEDGE pro­
gram until such time that a system reset is performed. 

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 look for the e.scape characters 
and process the command without the use or knowledge of the 
BASIC interpreter. 

There are four escape characters that are recognized by the 
WED'GE program. They will be processed only when they are found 
in colwnn one of an input line, otherwise a SYNTAX ERROR will 
occur. 

ESCAPE CHARACTERS 

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

~e greater than sym.bol when used prec.eeding a 2040 Disk command, 
passss that command directly to the floppy disk system. See the 
following examples.· 
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Thus: 
__,., 

>10 
is the same as: 
PRINI'# 15 , "10" 
and: 
>Sf:FILEl 
is equal to: 
l?RINr# lS, "S,0 :FitEl" 

.... 

As you can see the> synt:ol is a substitute for the PRINT#lS staterent. 
lenanber that an OPEN statem:nt is required l::efore a PRINT may be exec..li:.Sd 
·but no OPEN .is required for the WEI:Gc;. 

'nie seccnd :function of the > escape character .is the ~..o:cy list 
carmand. As you know the directcry of a rninidisk can be loaded with a 
IOAD"$.0" ,8. This lJ::lAD will destroy arrJ J;)l.03.tam you might have in mem:,:cy. 
'lb avoid t.1-ie destruction of the cu:r:rent pro;.tam the WECGE prints the 
directory on the screen. 

>$j 

Means - Disp~y the entire directory of Drive , 

>$1:~ 
-. 

Means - Display the directory entries of all files on Drive 1 that r.ave 
~ starting with the letter Q. 

~ thiJ:d ~..ion of the. > esc:a:ce character .is t.i-le e.....-ror channel inter.ro­
gation feature. T!i..e en-cr c:h.arlne.l .is read by typing a > followed .imnedi­
ately by a FiE'l'ORN. This .is equivilent. to t.11e follcwmg program se;mant. 

10 OPEN 15,8,15 
20 ~15,.ER,MSGS,DRV',~ 
30 ?ER", "MSGS", "DRV'', "SEC 

'nie. LOAD / and LOAD-RON + esc:a:ce c:hara~""S operate t.r1e. same as their 
BA.5IC counteI::-...art:s only wit., a· simpilified syntax as follow~, 

/vD1POS 

- 'Ihe above camand will lead t.l:e p.tcgiam file WOMPUS. Eoth drives will 
l:e searc:bed if required. 

tl:OPY DISK FILES 

- '!his c:x:mnand will load the pmgiam C!JFi DISK FlIES f..--an Drive 1 (if it 
is there) and execute it. 

'll'le follcwing requi.rema.11ts and limitations are placed on the wrn pro;iam 
user . 

1. The WECGE carmands may only be used in·direct rccde. 
2.· Pro;rams using GET or INPU'I' should disable the WEI:Gc: by a POKE 1022,ua 

sta1;artent. This may also ce cone by typing the > follcwed by a K and 
a REI'tlRN. 

3. The WE:CGE .is restored by a FOKE:1022,08~· 
4. You rta.y al.so disable t."1.e w"'ECGE by typing >K. 

,...., 
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N:flE: For Use.rs tr.at have a bus:iJless keyt:ca:rd PE?' {CEM) the at key " " • 
rray l::::e used in place of the > . 'Illis eJ imjna:tes shifting for the e.scapa 
character. 

-

-
83 
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'$2153 
-'RI HT" :1" TAB ( 11 ) "---------" 

2L 'RIHTTAI:< 11:, 11 :J PET r11J:; :;uPF't:tRT 11 

30 PRIHTTA.B< 14) "N(rW L.CIADED 
40 PR I NTTAB ( $1) II CCl~1MANDS F•:•L.LC1i" I HG II 
50 PRINTTAB(7) "A ) CIF: tj IN 1;1:1LUMN 1 WILL" 
6121 PR I HTTAB < 9) ".BE PASSED TO THE DI SI<. J.l" 
98 PRlHTTAB<.7)"CMD DESCRIPTION" 
14i.) PRINTTAB<7) 11:I DIRECTC1R'r' BOTH DFU'./ES 
1513 PR!NTTAB(7) "-.$13 DIRECTOR'r' I•RIVE ~ 
168 PRINTTAB(7) ":U D!RECTQF.:'r' DRIVE Dl" 
180 PRINTTAB(7)" ALL 2!.J41,) CJJMr'lAND:; MA'r' BE 
190 PRINTTAB(7) "EHTERED AS IF THE'r' i.JEP.E IN 
200 PRHffTAB<7) 1111 PRINT# STATEMENT. 
220 PR I NTTAB ( 11 ) ":!!l~PEC I AL COMf'1AND$ 
230 PF.:INTTAB(7) 11 '.!!Y LOAD A PRi:11JRAf'1 
24~ PRINTTAB(7) "·r RUN A PROGRAM 
2S0 PRINT" :3PECIAL COMMANDS START IH COL 1 AND 
260 PRINT"ARE Ft:rL.LOl,,JED B'r' Ft 2134~1 FILENAME. 
270 NEH 
EAD'1' • 

• 

• 
ff4. 
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• !NE 1 LOC 

)2 
')3 

Ovc)4 
0005 
0006 
0007 
ooos 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
00~ 
0023 
0024 
0025 

•
'"0:26 

"?7 
28 

0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 

• 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
001)0 
000<) 
0000 
0000. 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0<)()0 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

·oooo 

CODE LINE 

;* PET DOS SUPPORT 

;. 04-27-79 

;* BOB FAIRBAIRN 

;* VERSION 3.1 6/14/79 
;• ADO@ PROMPT FOR BUSINESS 
;* KEYBOARD. ADD STOP KEY CHECK 
; * IN DIR.ECTORY PRINT. AO.D 
;* HALT IN DIRECTORY PRINT 

;BASIC VARIABLES USED 
VERCK =$0090 
SAL =$00C7 
SAH =$00C8 
MSl ='$FOOO 
MS19 =$FOAE 
GRBTOP =SOOSC 
MEMSIZ =S0034 
TXTPTR =50077 
S?ERR =S0010 
BUF =S0:200 
SATllS =~0096 
S.A =$0003 
FA =$0004 
FNLEN =$0001 
FNADR =$00DA 
EAL =$00C9 
EAH =s,)OCA 
VARTAB =soo::A 
;PROGRAM V~RIABL.ES 
CR =$OD 
DEVADR. =S03FE 
Fl.AG ==S03FF 
PIAK =$ES12 
Ci"IDLN ==CMOEND-Ci1D 

BS 

;VERIFY FL.AG 
; IN:OIRECT POINTER LO 
;HI 
;MESSAGE. l 
;READY MESSAGE 
;INDIRECT POINTER 
;POINTER TO TOP MEM 
:POINTER TO 8UF 
;EOI ERROR BIT 
;BASIC INPUT BUFFER 
;STATUS BYTE 
; SECONDARY AODRES:3 
; PR I MARY ADORES:; 
;FILE NAME LENGTH 
; FIL.E NAME ADDRES:3 
;END ADOR LO 
;HI 
;END OF BASIC PGM. 

;SYMBOLIC CARRIAGE RETURN 
;DEVICE ADDRESS 
; BYTE USED AS A FLA13 
:KEYBOARD I/0 PORT 
;LENGTH OF RELCDATE 

- ·-
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' ·-~ 

• !NE 
7 
4t L:OC. (;ODE :LINE 

:l4 0000 ,;PE·r ROUTINES 
~s 0000 LlN?RT =SDC09 

Ov46 0()()0 SPMSG ='SF31:5 
0047 0000 L.D1:s '=SF32:2 
0·048 0000 TWAIT =sF8E6 
004<? 000() 'CHRGET =$0070 
0050 ,0000 CHRGOT =$007,o 
0051 00()0 NEWSTT =S'C.6C4 
0()52 (.)0()0 f'iRT =$E'3D8 
-OOS3 0000 LISTI-J -=$'FOBA 
0054 .()()00 SECNO =$Fl2.8 
0055 00()0 CIOt.JT =sF16F 
0,056 0000 UNLSN =SF183 
OOS7 Oc)OO ACPTR =SF18C 
Cl058 0000 TALJ< =$F0!86 
0059 0000 OPENl =$F466 
0060 ()000 CL.SE.I ·=SF6FO 
·0061 0()00 MAIN =$C3'92 
0062 0000 RUNC =SC572 
0063 0000 LNKP'RG =sC44:2 
0064 000,0 U:NTt.K =$Fl7r 

• 

• 

USED 
;PRINT LINE it 
; SEND A MESSA13E 
;,LOAD ROUTINE ' 
;WA.IT FOR STOP KEY 
;INPUTS CHARACTERS 
;GET LAST CHAR 
;NEW STATEMENT EXEC 
;PRINT A CHARACTER 
;SEND LISTEN 
;SEND SA 
;SEND CHARACTER 
;UN LISTEN 
;GET A CHARCATER 
;SEND TALK 
;OPEN FILE 
;CLOSE FILE 
;REENTER BASIC 
;CLEAR VARIABLES 
;LINK BASIC LINES 
;UN TALK 
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1 ,, 
# LOC CODE LINE --

,6 0000 ;WEDGE IN ROUTINE WITH THE .. ._, 

'- .J 7 0000 :COMMAND F'~RSER AND EXECUTITION 
0068 0000 •=$0700 
0069 0700 
0070 0700 EA CMO NOP ;THROWN AWAY 
0071 0701 E6 77 INC TXTPTR ;SUMP POINTER 
0072 0703 00 02 BNE WG10C) 
0073 070S E6 78 INC TXTPTR+1 
0074 0707 AD FE 03 WGlOO LOA DEVAOR ;WEDGE IN ? 
007S 070A 30 3;:- BM! WG997 ;NQi . . . . 
0076 070C AS 77 LDA TXTF'TR ;FIRST COLUMN 
0077 070E DO 3a BNE WG9'1/7 ; GET OIJT NOT FIRST CHR 
0078 0710 AS 78 LDA TXTPTR+l 
0079 071.Z C9 02 CMP #)BUF ;IN BUFFER? 
ooso 0714 DO 35 BNE WG997 
00:31 0716 . 

' 0082 0716 AO 00 WG110 LDY #SO() ; • y IS BUF' INDEX 
0083 0718 8C FF 03 STY FLAG ;Fr.AG SET FOR DIR 
0084 071.S 81 77 LDA <TXTPTR),Y 
00$5 0710 c·~ 3E CMP ;t' > ;COMMAND PROMPT? 
0086 071F FO 1.2 BEQ WG11S ; YES ... 
0087 0721 C9 40 CMP #'~ ;BUSINESS KEYBOARD PROMPT 
0083 0723 FO OE BEQ Wl.3115 ; YES ... 

•

0089 072S cs !NY 
"90 0726 so --- 1)3 STA FLAG ;SS:T FL.AG FIJR LOAD ,..,. 

11 0729 C9 :2F CMP ~'/ ;LOAD PROMPT 
........ -?2 072.S FO 60 BEQ DODIR 
0093 0721) C9 SE CMP #94 ;CHECK FOR ARROW 
0094 <)7'2F F<) 69 BEQ DODIR 
0095 0731 DO 18 BNE W6997 
0096 0733 cs WG115 INY 
0097 0734 Bl 77 LDA (TXTPTR), Y 
0098 0736 FO 3B BEQ RDERR ;READ ERROR CHANNEL 
0099 0738 C9 :24 CMP tt·' s ;DIRECTORY? 
0100 073A FO SE BEQ OODIR ;YES 
0101 073C C9 4B CMP #~K ;KILL THE WEDGE 
0102 073E 00 OE BNE NOTOIR 
0103 0740 A9 so LDA #580 ; Kl LI. THE WEDGE 
0104 0742 40 FE 03 EOR DEVAOR 
0105 0745 so FE 03 STA OEVADR 
0106 0748 cs INV 
0107 0749 84 i7 STY TXT?TR 
0108 074B 4C i6 00 WG997 JMP CHRGOT 

• ., 
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-~NE 
1 
# L.0C CODE LINE 

0 074E . ... t . 
• 

... 1 074E . SEND COMMAND TO DISK • 
0112 074E ..__ 

0113 074E AD FE 03 NOTDIR L.DA DEVADR ;:GET· DEVICE ADDR'ESS 
0114 0751 85 04 STA FA 
0115 0753 A9 6;: LDA ~$6F ; SECONDA,R Y A1DDRESS 15 
0116 0755 ss 03 STA SA 
011,7 0757 :20 BA FO JSR LISTN 
0118 07SA AS 03 LDA SA 
0119 07SC 20 2$ Fl JSR SECND ;SEND SECONDARY AD:DR 
0120 07SF E6 77 BUMP INC TXT?TR 
012.1 0761 AO 00 LDY #$00 ;INDEX=O 
01.22 0763 Bl 77 LDA (TXTPTR),Y ;GE.T THE FIRST CHARACTER 
0123 0765 FO 06 BEQ W13120 ;ZERO IS L..AST CHAR 
0124 0767 20 6F Fl JSR CIOUT ;SE.ND THE CHAR. 
0125 076A .98 CLV 
0126 076B 50 F2 ave BUMP ;MO:RE 
0127 0760 . • .. 
01.28 0760 20 .-.-Q,.) Fl WG120 JSR UNLSN ;UN LISTEN 
0129 0770 88 CLV 
0130 0771 ·so 24 SVC WG998 
0131 0773 . • 
0132 0773 READ THE ERROR CHANNEL 

•

0133 0773 
34 0773 84 77 RDERR STY TXTPTR ;FIX POINTER 
iS 0775 AD FE 03 LDA OEVADR ;SET FA 

. ;6 0778 ss 04 STA FA 
0137 077A 20 B6 FO JSR TAU< 
0138 077D A9 6F LDA #56F ;COMMAND CHANNEL. S,A-

0139 077F ss 03 STA SA 
0140 0781 20 23 Fl JSR SECNO. ;SEND SA 
0141 07S4 20 8C Fl WG140 JSR AC?TR ;:GET) B,YTE FROM oz:sK 
0142 0787 C9 00 CMP 1tCR 
0143 0789 FO 06 BEQ W13130 
0144 07SB ::o 08 E3 JSR F'RT ;PRINT BYTE: TO SCREEN 
0145 07SE 88 CLV 
0146 07SF 50 F3 SVC WG140 :t..OOP FOR MORE 
0147 0791 20 08 E3 WG1°30 JSR PRT ; PRINT' CR 
0148 0794 ::o 7F Fl JSR UNTI..K ; UN TA.LK 
0149 0797 4C 76 00 WG9':Y8 JMP CHRGOT ;,OO'NE WlITH CMD 

--
.... 

--

• 
B8 - · 
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• ·~E 
1 ;:,. 

#" LOC • CODE LINE 

l 079A . • 
0 . .2 079A ;PRINT THE DIRECTORY 
0153 079A ; ., 
0154 079A. ca DODIR INY ;GET LENGTH OF CMD 
0155 0798 Bl 77 LDA (TXTPTR),Y 
015'6 0790 00 FB BNE DODIR 
0157 079F S4 77 STY TXTPTR. ;SET POINTER 
01.58 07Al 88 DEY 
0159 07A2 84 01 STY FNLEN ;SET LENGTH (-1) 

0160 07A4 A9 01 LDA #<BUF+l ; FI LE NAME ADDRES:3 
0161 07A6 ss DA STA FNADR 
0162 07AS A·~ 02 L.DA #>BUF 
0163 07AA 85 08 STA FNADR+l 
0164 07AC AD.FE 03 LDA OEVADR ;DEVICE ADDRESS 
0165 07AF 85 04 STA FA 
0166 07B1 AO FF 03 LDA FLAG . 0 MEANS DIR • 
0167 0794 00 79 BNE LOAD ;OO A LOAD 
0168 07B6 A9 60 LDA #$60 ;SECONDARY ADDR 
0169 07BS S5 D3 STA SA 
0170 07BA 20 66 F4 JSR OPENI ;OPEN THE FILE 
0171 07B0 ::o B6 FO JSR TAi_K ; TELL DISK TO TALK 
017:2 07CO AS 03 LDA SA ;SECONDARY ADDRESS 
0173 07C:Z 20 ..... ~ 

.::.o Fl JSR SECNO 

•

0174 07CS A9 00 L.DA #SOO 
·75 07C7 8S 96 STA SATUS ;SET STATUS TO 0 

'6 07C9 AO 03 L.OY #'503 ;LOOP THREE TIMES 
v .. n 07CB . • 
0178 07CB SC FF 03 W6Z20 STY FL.A•3 ; SAVE NE~J COUNT 
0179 07CE ::o SC Fl JSR ACPTR ;GET A CHAR 
OlSO 07Dl 4,;3 PHA 
0181 07D:2 A4 96 UJY SATUS ;CHECK STATUS 
01:32 07D4 DO 4D BNE WG235 ;BAD STATUS 
01:33 07D6 :20 8C Fl JSR ~CPTR 
01$4 07D9 A4· 96 LDY SATUS ; CHEC>( STATUS 
0185 <:>7DB DO 46 BNE WG23S 
01S6 07DD AA TAX . INTO X REG • 
0.187 07DE C ... •¢ PL.A :RESTORE FIRST CHAR 
01$8 07DF' AC FF 03 L.DY FL.AG ;MORE TO DO? 
0189 07E2 88 DEY 
0190 07E3 DO E6 BNE WG220 ;NOT DONE YET 
0191 07ES 8D FF 03 STA FL.A13 ;SWAP X ANO A 
019'.2 07ES SA TXA 
0193 07E9 AE FF ()3 LDX FL.A•3 
0194 07EC 20 09 oc JSR LINPRT ;PRINT LINF. NUMBER .... 

0195 07EF A9 20 LDA #' ;PRINT A SPACE 
0196 07F1 20 08 E3 JSR F'RT 
0197 07F4 20 8C Fl· WG:250 JSR ACPTR 
019$ 07F7 A6 96 LDX SATllS 
0199 07F9 DO 29 BNE WG230 ;SAD 

•

0200 07F13 C9 00 CMP ~soo ;EOL 
·01 07FD F'O lA BEQ WG:240 

..;:02 07FF· 20 08 E3 JSR F'RT 
0203 0802 AO 12 ES LDA PIAK :CHECK FOR STOP KEY 
0204 0805 C9 EF. CMP ~5EF :rs IT THE.RE ? ·•, 

0205 0$07 FO .lB SEQ WG230 ; YES ... 

89 > .~ 
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• 1 
NE # LOC CODE LINE 

)6 0809 20 E4 FF JSR $FFE4 ;GET A CHAR FROM KEYBOARD 
.,._ 
-~ 

0.::07 080C FO E6 B,EQ WG2SO ; NOTHING ... 
0208 o:::OE C9 '20 CMP #$20 ;SPACE BAR? .i 

0209 SN€ WG2Sc) -0810 DO E2 ; NO ••• ..... 
0211) 081.2 ::o E4 FF WG:255 JSR $FFE4 ;ANY KEY STARTS 
0211 0815 FO FB B,EQ wi:32SS 
0212 0$17 00 OB SNS: WG2SO ; (JMP> 
0213 0819 A'T OD WG240 LDA #CR 
0214 031B :20 08 E3 JSR PRT 
02.15 081E AO 1)2 LDY #$0:2 . 00 TWICE ' 0216 0820 88 CLV 
0217 0::121 so A8 ave WG:2:20 
021S 0823 68 WG:235 PL.A ;CLEAN UP 
0219 0824 :20 FO F6 WG:230 JSR CLSEI ; CLOSE FILE 
0:220 0827 A9 OD LDA #CR ;PRINT A RETURN 
02:21 0829 20 08 E3 JSR PRT 
0222 082C 4G 76 00 WG999 JMP CHRGOT ;RETURN TO BASIC 

• 

• 
·-

n1 I"'\ • 
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.TNE J LOC CODE L!NF. 

~4 OS2F . • 
~5 082F • LOAD A FILE . .. • 

0~26 082F A9 00 LOAD LDA #'$0() 
0227 0831 ss 96 STA SATUS ;CLEAR STATUS. 
02:28 0.::,--,..,.:,.:, es 90 STA YE.RCK ; LOAD NOT VERIFY 
02:29 0835 :20 22 F3 JSR LD15 ;LOAO A PROGRAM 
0230 0:33S 20 E6 FS JSR TWAIT ;STOP KEY 
0231 083B AS 96 L.DA SATUS 
0232 083D 29 10 AND #$PERR ; CHECK STATUS CEOI OK) 
0233 083F DO EE BNE LOAD 
0234 0841 AO AE L.DY #MS19-MS1 ;SAY READY 
0235 084~ 20 15 F3 JSR SPMSG ;PRINT A MESSAGE 
0236 0846 AS CA l..DA EAH ;SET BASIC'S POINTEii:S 
0237 0$43 ss 2B STA VARTAB-+-1 
0238 084A AS c·~ L.DA EAL 
0239 084C ss :2A STA VARTAB 
0240 OS4E 20 72 cs JSR RUNC ;FIX POINTERS 
0241 0$51 :20 42 C4 JSR LNKPRG ;FIX LINKS 
024:2 0854 AD, Fr: 03 LDA FLAG ;CHECK FOR LOAD OR RUN 
0243 OB57 C9 :2F CJ\1P ft"/ ;LOAD 7 
0244 !)859 DO 03 BNE WG300 ;NO ... 
0245 085B 4C 92 C3 JMP MAIN ;LOAD RETUFs:N TO BASIC 
0246 0851:: A9 00 WG.300 LDA #SO() ;SET TXTPTR FOR RUN 

•

247 0860 AO 04 L.DY #S04 
"'l48 0862 ss 77 STA, TXTPTR 

,9 0864 64 78 STY TXTF'TR+l 
- so 0866 4C C4 Co JMP NEWSTT ;RUN PROGRAM 
0251 oao9 CMDEND 

• 



COS SUPPORT PROGRAM ...... PAGE 0008 

• 1 ,, 
TNE # LOC· ·cooE LINE -

53 0$69 . , ~-
t.. .54 0869 ; THIS ROUTINF.: POKES TCJP· OF MEMORY 
025S 0869 :DOWN RELOCATES THE PARSER ANO 
02S6 0869 :SETS THE WEDGE 
02S7 0$69 . , 
0258 0869 AS 34 POKE LDA MEMSIZ ;POKE TOP OOWN 
0259 0868 16 CLC • ;MINUS ONE 
0260 OS6C E9 69 SBC #<CMDLN 
026.1 0$6E 85 34 STA McMSIZ 
0262, 0870 A5 35 L.DA MEMSIZ+l 
026-3 0$72 E9 01 SBC #>CMDLN 
0264 0874· ss 35 STA MEMSIZ+l 
026S 0876 . , 
0266 0876 :MOVE THE CODE 
0267 0876 . , 
0268 0876 AO 01 MOVE LDY #$01 ;SET UP F'RQIM ADDR 
0269 0$78 A'=J 00 LDA #<CMD 
0270 0,37A 85 C7 STA SAL 
0271 087C p.·:; 07 LDA #>CMO 
0272 087E ss cs STA SAH 
0273' OSSO AS 34 LDA MEMSIZ ;.S.E:T UP TO A1DOR 
0274 0882 85 SC STA GRBTOP 
027S os:34 AS 35 LDA MEMSIZ..;.1 

•
i)276 0886 ss SD STA GRBTOP+l 

"'77 os:3a Bl C7 MOVl L.DA CSAL),Y ;RELOCATE 
78 088A '71 5C STA <GRBTOP), Y 

v~79 0:38C cs INY 
0280 OSSO 00 F9 BNE

0

MOVl 
0281 OS8F E6 SD INC 6RBTOP+l 
0282 08'=71 S::6 cs INC SAH 
0263 08·~3 AS L,;~.::, 

'J LDA SAH 
0284 os·-rs C9 08 CMP #)CMDEND 
0285 08'-i7 FO 02 BEQ MOV2 
0:286, 0899 so 04 BCS WEDGE 
0287 OS9B AO 00 MOV2 LDY #SOO 
0288 o;z•:;o FO E9 BEQ MOVl 
0289 08'=7F . 

J 

02'90 OB9F ;WEDGE INTO BASIC 
0291 089F . 

J 

0292 089F A9 4G WEDGE LDA j$4C ;JUMP INSTRUCTION 
0293 OSAl 85 70 STA CHRGET 
0294 08A3 A4 34 LDY M81SIZ 
029S OSAS A6 35 LDX MEMSIZ+l 
0296 OSA7 cs INY 
0297 08AS 00 01 BNE WEDGEl 
0298 OSAA ES INX 
0299 08AB $4 71 WF.DGEl STY CHRGET+l 
0300 01:!AD 86 72 STX CHRGET+:2 
0301 08AF A9 08 LDA #$08 ;,DEFAULT ADOR 

•
"'302 08B1 80 FE 03 STA DEVAOR 

03 0884 60 RTS 
~04 0885 .ENO 

....... 

ERRORS = 0000 

., 
B1? ~-' 



CYMBOL TABLE 

.YMBO~ 
- .. ~. 

VALUE -· 

·CPTR FlSC BUF 0200 BUMP 07SF CHRG:ET 00,70 
-IRGOT 0076 CIOUT F16F CLSEI F6FO CMD 0700 

.,'1DENO 0869 CMDLN 0169 CR 0000 !JEVADR 03FE 
DODIR 079A E.AH OOCA E.AL OOC9 FA 0004 
FLAG 03FF -FNAOR OOOA FNLEN 0001. 18.RBT'O,P oosc 
LD15 'F'3:22 .LINPRT OCD9 1..ISTN FOBA LNK?RG C442 
LOAD 082F MAIN C39:2 MEMSIZ 00,3;4 MO:V'l 0$8$ 
MOV'2 0898 MOVE 0876 MS1 FOOO MSl.9 FOAE 
NEWSTT CoC4 NOTDIR 074E OF'ENI F466 PIAK E'8'12 
POKE 0$69 PRT .E3D8 RDERR on3 RUNC CS72 
SA O<:l.03 SAH ooca SAL OOC7 SA·TUS 0096 
SECNO Fl:28 SPERR 0()10 S?MSG F315 TALK FOB6 
TWAIT FSE6 TXT?TR 0077 UNLSN Fl83 UNTL.K F17F 
VARTAB 002A VERCi< 0090 WEDGE OB9F WEDGE.1 O:SAB 
WGlOO 0707 WG110 0716 W•3115 0733 WGl20 0760 
WG130 0791 WG140 0784 WG:2:20 07CB Wlo:230 082'4 
WG23S 0823 WG::40 0819 WG250 07F4 WG2SS 0.612 
WG.300 <)SSE WG997 074B WG998 0797 we99·9 082C. 

ENO OF ASSEMBLY 

• 

• 
--... 

..:. 813 



·:•• 

PC J I.RQ SR AC ~<R 
,. 

.) 

'T'R $? , 
04'3f E621:: . ..., ... 04 5E ~(1 F3 ~ 

~~ 

·~700 EA E6 77 :0121 02 EG 78 AD 
.1713$ FE 8J 3~ 3F AS 77 DC, 3B 
)711:3 A5 78. , ... -:i .,_ 82 !1(1 :3S A6 8121 
~71:3 s,:; FF 13:3 Bl. 77 ,:~ 3E F13 
0720 12 ·1:~ 4B F8 ~1E c:3 SD FF 
072:3 1:)$ c~ :2F Fl.3 6D ,;:3 SE F0 
0730 6S, D~1 1,:. ._, 1;:3 Bl .... , 

( I F~ :3B 
0738 c:.~ 24 F1) 5E ,:9 4B Dia ~1E 

~ ... 
' 

074ia A9 g,3 4D FE 13:3 8D FE ,zt:3 
074:3 c:.:1 S4 77 4(; 76 ~Uj AD FE 
0750 8:3 :35 D4 A9 6F 85 D:3 ;;::ia 
8758 BA FO AS D .... •.::J 20 .-.. ~ 

.:;.,.:. Fl E6 
076~3' 77 A8 8&a Bl 77 F(J 86 20 
0763 6F Fl B:3 50 F2 :20 ::;-,-:, . ., Fl 
1:3770 B::I 50 •:, •◄ _.., :34. 77 AD FE 1.33 
13778 85 D4 20 B6 FO Fl~ 6F :35 
0780 D3 20 ...... -.. 

.:;.o Fl 26 s,; Fl 1;;1 
07::'18 er, F8 86 20 D:3 E3 .B:3 sia 
07913 F.-, 

-~ 2\) D:.:: E3 20 7F Fl 4i; 
137~$ -·-(1=, eiia c::1 B1 77 r,g F'B :.::4 

: ~17A0: 77 S:3 $4 Dl A:? 81 85 DA 
07A8 A9 82 .-,,::, 

·~-.J DB AD FE 88 :::s 
07]0 D4· AD FF 0:3 Dl:3 79 AS' 613 
07]8 :35 D3 28 66 F4 20 B6 F'8 

• 07C0 AS D:3 2ia .-...~ Fl A:? ~,a :::5 _;:.1,.i 

'37C3 $1,S A€1 83 SC FF 83 28 81; 
J7Dl:3 Fl 4:3 A4 :?6 DIZI 4D 20 :31: 

~7D$ Fl A4 •:i .-.. ,:, D~3 46 AA i:;:3 AC 
07E0 FF 88 ·""•~ O•:- D0 E6 8D FF 8J 
07E8 8A AE FF ~1:3 2\J D9 r11: 119 
87F0 2ia 2\3 D::< E,.. 

.:} 28 8C: Fl A6 
07FS :;.16 D~ .~.~ ,_ 1:~ 8$~1 F8 1A 21!) 

88~0 D8 E3 AD 12 E::: ,::9 EF F8 
8$0:3 1.B 20 E4 FF F0 E6 C:.? 2(1 

0$10 rua E2 28 E4 FF Fe FB D0 
1:1$1:3 DB H9 1~1!1 2'21 D.-. 

'=' E3 A8 02 
0820 B.-. •:, 50 A8 6:3 20 F8 F6 A:.:;i 
0S2S er, 20 D.-, 

•:. E3 4C 76' 0ia A9 
0:3:~J.3 eie ss :.~6 :35 :.=iD 20 ......... F ·--=-~ ... 
0838 20 Eo F::I J-1-c-

•J •.::i·-.. '=' 29 1121 D0 
0:340 EE: Ara AE 21:3 15 F3 A5 GA 
084:3 85 2!< A5 ,:9 85 2A 20 72 
8850 ,:5 :2~1 4 .. , .:;. G4 A!I FF ~----._ .. , ... ,::i ........ 
~$5:3 2F DB ft:3 .4,; ~2 C3 A9 iaia 
0860 A~~1 84 85 77 84 7:3 4G C4 
0868 cs AS J4 1:3 E:? .-,::i 

I:).., 85 34 
0$70 AS 3S E:? 01 8S ,-.c-

-:J•J Al3 01 
~$73 H~ (113 85' C7 A9 137 85 (.; 

... -:, 

·-· 
0$80 H-,:, •;I 34 ss SC AS 35 85 SD 

' 
: 08:33 Bl C7 :.:::i 1 SC c:3 D0 F:? E6 . 0:39 .. J SD E6 GS AS l,;"•=· C9 13:3 Fl::\ • ·-· 

~$9$ .02 Ba.3 84 Ria ~~ F0 ES' A9 
138Al:1 4C :35 7\3 A4 34 AG JS C:3 
0:3AS D0 131 E8 84 71 86 

_...., 
(.:;. A9 

. l:)$.B0 13:3 'SD FE 8:3 68 AA AA AA 

8$:ES AA AA AA AA AA AA t=iA AA ·, 
,'? - B14 



• 

• 

• 

APPENDIX 

C 

COMPONENT 

CROSS REFERENCE 



• 2040 Digital Logic Assembly Parts Cross Reference 

OEAl;ER 
REF. DES. DESCRIPTION PART/I' PRICE 

C-1-C6, C8-C18, C21 .. 1 MF 50V 900020-01 .23 
C23-C29 
C31, C33, C35-C46 . 1 MF ·5ov 900020-01 .23 
C7 100 PF 50V 900010-17 .05 
C19, C22 10 MF 20V 900402-09 .48 
C20 ,01MF 50V 900010-38 .05 
C30, C32 10 MF 25V 900100-01 .10 
C34 47 MF 16VS' 900100-33 .33 
CR1-CR6 1N5402 900753-01 .28 
CR7-CR9 1N4001 900750-01 .11 
Pl IEEE Conn. Right Angle 903206-01 5.85 
P2 Header1 . 1 Spacing, 20 Pin 9033H-01 1.60 
P3 Header, , 156 Spacing,5 Pin 903302-02 .13 
P4 Header 1 .156 Spacing,3 Pin 903302-13 .09 
P4 Header·, , 156 Spacing,6 Pin 903302-06 .14 
l?5 Headef-, . 1 Spacing, 2 Pin 903307-12 .08 
R 1 , R2, R12-R14 470 oh~, 1/4 W 5% 901550-58 .05 • R3, R4 5. 1 K ohms 1/4 W, 5% 901550-03 .as 
R5, R6 2.4 K ohms 1/4 w, -o1 901550-85 .05 ,.,o 
n, R 15, R16 2 K ohms, 1/4 W, 5% 901550-53 .05 
RS 10 K ohms, 1/4 w, 5% 901550-20 .05 
R9 lOO K ohms, 1/4 W, 5% 901550-07 .05 
UA 1, UE6, UL2 74 LS 04 901521-02 .34 
UAJ, UBJ 74 LS 42. 901521-17 .85 
UA4 7414 901522-19 .95 
UA6 74 ·04 901525-01 .45 
UB 1, UB2, UD2 MC 3446 901524-01 2.47 
UB4, UH6, UJ2 74 LS 00 901521-01 .32 
UB6, UC6, UD6 74 LS 193 901521-26 1.15 
UC 1 , UE 1 6532 PIA 901458-01 10.50 
UC3, UD3, UE3, UF3 74 LS 157 901521-11 .75 
UJ5, UKS, ULS 74 LS 157 901521-11 • . 75 
UC4, U04, UE4, UF4 6114 RAM 901453-02 12.00 
UC5, UD5, UE5, UF5 6114 RAM 901453-02 12.00 
UF6, UH2 74 LS 02 901521-21 .48 
UH1 6332-21, ROM 901468-07 20.00 
UH3 6504 MPU 901455-01 10.00 
UH5 74190 901522-16 1.18 
UJ6, UN2 7406 901522-06 .36 
UK3 6530 PIA 901466-02 14.00 
UK6 6316 ROM 901467-01 20.00 
UL1 6332-20 ROM 901468-06 20.00 
UM2 . LM'555 901523-01 .45 

• UM3 6522 VIA 901437-01 12.00 
UMS. 74 LS 133 901521-15 .85 
JM6, UN6 74 LS 165 901521-12 1.55 
UN1 6502 MPU -901435-01 11.25 

Cl 



• REF. DES. DESCRIPTION PART f> PRICE 

UN5, UPS 74 LS 164 901521-28 1.23 
VR1, VR2 7812 +12V 1.5A REG 901528-04 2.25 
1/RJ LM 323 +5 3A REG 901528-01 7.00 
Y1 16 MHZ Cr-ystal 900557--01 l.40 

28 PIN I. C. Socket 904150 -05 .so 
24 PIN I.C. Socket 904150 -04 .35 
40 PIN I.C. Socket 904150.-06 .60 

• 

• 
C2 



2040 Analog Assembly Parts Reference 

DEAL.ER 
REF. NUMBER DESCRIPTION PART NUMBERS PRICE 

Cl,C2 4.7NF 25V Elect. 900101-07 $ .16 
C3,C4,Cl0,Cll,C14 .lMF 50V Cenn 900020-01 23 
CS,C15 300eF 500V Mica 900050-16 .45 
C6,C7 750PF 300V Mica 900050-15 .83 
ca .033MF 50V Cenn 900020-03 .54 
C9 lOMF 20V Tant 900402-09 .48 
C12 4700PF 200V Mica 900050-17 .53 
C13 l.6MF lSV Tant 900105-01 1.20 
C16 680PF 300V Mica 900050-01 .79 
Cl7,C18 .OIMF 50V Cenn 900010-38 .06 
CR1-CR16 IN4003 Diode 900750-03 .11 
CR17-CR26 !N4148 Diode 900850-01 .OS 
Ll lOOMH RF Choke 901301-01 2.30 
L2,LS 150MH RF Choke 901301-02 1.30 
L3,L4 680MH RF Choke 901301-03 1.18 
P6 5 Pin Header (Power) 903302-02 .40 

• P7 20 Pin Header 903311-01 1.60 
P9,Pl0 4 Pin Header (Read/Write Head) 903315-01 .98 
Ql,Q2,QS,Q6 2N4403 902704-010 .18 
Q3,Q4,Q7-Ql0 2N4401 902652-01 .15 
Rl-R4,R27 lK ohm~ 901550-01 .OS 
RS-R12 680 ohm.~ 901550-31 .05 
Rl3,Rl9,R20,R28, 
R31,R38 20K ohm~ 901550-92 .05 
Rl4,R23,R47 2K ohm~ 901550-53 .OS 
R15 272 ohm ~ 1% 901751-10 .17 
Rl6 909 ohm ~ 1% 901751-13 .17 
Rl7 750 ohm~ 1% 901751-09 .17 
Rl8,R25 2.26K ohm~ 1% 901751-14 .17 
R21 300 ohm 1:tW 901550-70 .OS 
R22 100 ohm ¼W 901550-49 .OS 
R24 6Q4·ohm ~ 1% 901751-11 .17 
R26 510 ohm ¼W 901550-38 .OS 
R30,R37 845 ohm l:tW 1% 901751-12 .17 
R32,R40 3K ohm~ 901550-33 .OS 
R33,R41-R45 9.09K ohm ½.W 1% 901751-15 .17 
R36 75'"'ohm ¼W 901550-45 .OS 
R39 68"'ohm l:tW 901550-94 .OS 
R46 75K ohm~ 901550-86 .OS 
RP1,RP2 330 ohm Resistor Pack 902422-01 .75 
RP3 680 ohm Resistor Pack 902422-02 .75 
UA2 9602 One Shat 901510-01 .80 
UA3 7486 Exclusiv or Gate 901522-18 .so 

• UA4 LM 311 Voltage Comparator 901523-04 .90 
UAS LM 592 OP-AMP 901523-08 2.35 
UBl,UDl 7406 Hex I'nv. Buffer 901522-06 .40 
UB2,UC1 74LS04 Hex Inv. 901521-02 .35 
UB3 74LS74 Flip-Flop 90.l521-06 .so 
UC3 Q2T2905 Transistor Pac!< 902551-01 1.96 
ucs Q2T2222 Transistor Pack 902550-01 1.96 

C3 
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REF. NUMBER 

47 
19,16,10,4 
39,12,29 
so 
37 
43 
14 
6 
58 
54 
56 
57 
59 
45-
35 

24 • 17 
13 
31 
34 
41 
25 
s 
46 
9 
33 
38 
2 
3 
53 
1,520 
60 

61. 

44 
18 
49 

7 
8 
42 
26 

• l 

SPARE PARTS PRICE LIST FOR SHUGART 390 DRIVE 

PART NUMBER 

10166-0 
10186-0 
10187-0 
10189-0 
10191-0 

*10804-0 
*10805-0 
11305-0 
11312-0 
11900-0 
12S01-0 
15663-0 
15915-0 
17212-0 
25063-0 

54003-1 
54006-0 

*54032-0 
54038-0 
54047-0 
54048-0 
54055-0 
54057-0 
54062-0 
54066-1 
54067-0 

*54068-0 
54070-0 
54073-0 
54077-2 
54078-0 

*'54089-0 

*54090-0 

*54097-0 
54099-0 
54125-0 

54131-0 
54132-1 

*54138-0 
54145-0 
320817-01 

* Not Field Replaceable 

D 1 

DESCRIPT10N 

Screw 2/56X.S00 
SCW#6-32X.l9 T10159 
SOJ#6-32X.25 Tl0159 
sew BH 6-32X.375 Tl 
SOJ#6-32X.S0 Tl0159 
Bearing, Ba 11 
Bearing, Ba 11 
Ring Retaining 
Fastener, LED 
Screw 6/32X.2S0 
Lock Wahser i6 Tl2502 
Tab, Fasion 
LED, Red 
Switch Write Protect 
Drive Mtr Speed 
Control AM 
Cam-Actuator 
Rod, Guide 
Spindle-Machined 
Plate Tr!< o 
Drive Motor 
Belt,. Orive 
Carriage Head ASM 
Stop, Diskette 
Plate Nut 
Hub Cl amp AS11 
Drive Motor ASM 
Step Motor ASM 
Hub Frame ASM 
Door Hinge ASM 
Cover, Front 
Keeper, Guide Rod 
Guide Disk ASM 
Right Si de 
Guide Disk ASM 
Left Side 
Spacer, Long 
Clamp, Guide Rod 
Platen, Machined 
Complete 
Collar Hub 
S'lring, Clamp 
Pulley ASM 
Load Button ASM 
Analog Soard 

PRICE -
.so 
.so 
.so 
.so 
.so 

4.50 
5.00 
.so 

1.00 
.so 
.so 
.so 

1.50 
3.00 

22.00 
.so 

1.50 
27.00 
l.D0 

28.50 
5.00 

91.50 
.so 
.so 

6.50 
45.00 
27.00 
39.50 
2.00 
2.50 

.50 

1.50 

1.50 
1.00 
.so 

1.50 
.so 
.so 

22.00 
1.·so 

45.00 
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