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Test the address Lines through ot the main lo3ic

, Oye MCS SS0Z microeTolesSIor and one 4@ pin wire wrap
socket., The microprocessor 2lugs into the wire wrap socket.
This aszemblw plugs into the main logic etk in place of  the
A802, The pins 2&6-33 on the bottom of the wire wrap socket are
cut shovrt so they do ot reach the pins it the socket on the
main pcbk. The pins 26-33 ars wired under the wire wrape socket
to 4584 and Gnd to force & kex ER On the microprodessors  data

t' U. E' L]

THECORY' :

- —— -

The hex EA instruction for the SS0E i=2 3 MHOP JniD

operation), Hhen the SS0Z2 veads the HOR instraction it does no
operation except incremnent the program counter  and read the
niext instruction another HOP. This forces  the micrToprocassor

count through all the AE538 possibkle addresses on itz 14
it address bus. If the address bBuUus Lines are monitoved on 3
cope ABQ will ke 3 square wave clocking with 3 ZFus  period,
AR 1 4us, ABRZ Sus, ARBE3I 14uS, AB4 3ZusS and 50 ot E3achk  Righer
address line Rawving twice the period of the one  befors.  This
Qives 3 predictable set of sianals to trace.
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OPERRATION:

_ Insert the HOP wive wrap socket intd the &SOZ socket
on the main (ogic pck. Apply power. Scope bBuffered address
lines on the PET memory exXpansion connector, Start a3t BRO and
movse up through BARI11. Check for a square wawwe 3t each  with
equzl amplitude and 2 peviod of twice that of the (ast address
line.

FROBLEMS @
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1¥ there are no signals on the addvress Linss then the
uP may not be runming. Check for 45U on o pin S of  the  S5QZ.
Suitch the PET on & of to assure a.rest. The IRG f°'n 4 and
REZS (pin 4087 ztould vemain high. tus ciock =ianal =kould
come in on £in 37 and out on o pin 3. 1§ the SERE is Teading

WD

Al

the NOF’s then 3 Zus squave wawve should b2 on the SYHC Line

fpin 73 of the AEQZ. (Pins ¢-2Z53 If these are not working
the addrezz bufferz mawy not B2 workind., Check the gouse supply
regulator:s on the mainm logis pch.

ANy odd, nov 2quare wawe signal could be caused by 3
shiort 0o avrotre zignal Line., Follow b2 bad addrezz Line back
to itz bwffer, zoome e which cun Faraliet. Lok for =
2"z booZbomzzoothaz Do ThESE 2 trs oad 3o Lz,
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If§ 3 skt i= found use an ohapeter with 8 oW sScale
(> 20 ohms) {0 probe toward the v2al short.

any bBuffered address line stuck in 3 ki or low
condition conld indicate one of two failures:

1y A short to +50 Oy GNO respectively. Use of a3 low
obmmeter betwesn the address Line and +5U or GHD shouwld locate
its

2y A bad buffer chip, Check the =ignal into the
related Buffer chip, if it ise good and the output is not
shorted or witkout supply then the buffer is bad. :

B stuck low siganat could also b2 caused bY an open
tvrack. The open can be  found by sScoping back  towards  the
address buffer for that stuck line.

SEQZ Microprocessoy Signals
uP gim §# FLINC ufP signal
2 ARD 2us
i@ RB1 405
i1 ABz Sus
12 ‘ ABS 150
13 HE-$ 32us
14 ARES S4us
15 . AB& @.122ms
14 =12 0. Z54ms5
i? ‘ AES R.SIZmS
is HBES 1.9Z24msS
is HBE1Q . 0428m5
=0 HB11 4. QF5ms
ZZ2 RBEL1Z S.1¥2Zm3
23 ABL3 14.354ms

L2 HE14 3Z.FTEEMS
z& RBELIS &5. 534S
<4 HNot IRG Hi
£ Not NMI Hi
7 ZWHC 2us
=4 RAN Hi
=% Theta = ius
40 Hot RES Hi
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Edgae com FUNC Edge Com
sin # Sianal

AZ BAD 205

A3 BR1 4us

Hd BRZ Sus

as BRI 1&us

=S BR4 JZus

R? BRS S4us

RS BRS B, 123ms
Ay . BRF 0. 254msS
HiD BAS @.512Zms
Ri1 BRS 1. 0Z24ms
A1Z BR1Q 2. 048msS
ALz BA11 4. 09emsS
Al4 BR1Z 8. 192ms
AH1E BAL3 14.384msS
Als BER14 3Z.758mS
Ai7 BRA1S &5, 534msS
H18 SYHC 2us

AZ1 B Thata & 1us

HZZE BR~H S&mS HiA4. 15mS Lo
H2T Not BRASW S&EmS Low/4, 15mS Hi

J4 Edge Cconmector Signals

- ——— S — S —————__ —— — — — —— -

Edge Comn FUNC , Edge Conm
Fin # Signal

Ai@ Not SELZ SEMS His4, 15nS Low
A1l Not ZELZ "
A1Z Not SEL4 "
ALZ Hot SELS "
Al4 NOot SELS "
AlE Mot SELZ "
AL Mot SELS "
AL7 Mot SEL? "
AiS Hot SELA "
Ale Mot ZELE "
HZZ Mot RES Hi

Az Mot MHMI Hi
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NOTE:

/.
s

1. CBECK D.C. SUPPLY RAILS

(a) + 5v DC Junction of CR7 & Cl1
(b) + 5v DC Junction of CR6 & C9
(c) + 12v DC Junction of CR5 & C7
() - 5v DC Pin 1 of any MAIN RAM

2. CLOCK (Pins 37,39) on 6502

3. CBECK RESET line (Pin 40)
' Should be high

4. GO.TO STEP Y

STEP Y

There are two different types of boards:
(a) Commodore (green pcb) C (Ref 8032033/34)
(b) Bitachi (vellow pcb) B (Ref 321448/489)

They are divided into 4 sections:
(a) Line output (horizontal scan)
(b) Frame output (vertical scan)
(c) Video (amplified & fed to CRTC cathode).
(d8) Power supply (common to the 3 sections above)

NOTE: Always check for 1l8v

IMPORTANT: When troubleshooting video pcb, look for wavefcorms
on pins 3, 5 and 7 of video connector. 1If no signal is
present on any of these test points, then unplug video
connector and scope the corresponding pins on J7 logic pck.

STEP XX (IMPORTANT: CARE MUST BE TAKEN DURING THIS STAGE AS
TEERE 1S VERY HIGE VOLTAGE PRESENT WHICH COULD PROVE FATAL IN

EXTREME CASES)

l. SWITCH OFF

2. Unclip EBT connector from tube

3. OGrip connector by cable in INSULATED pliers

4. Hold long screwdrivers blade half an inch from cables
metal “"fork" pins

5. Switch on.

6. I1f spark is strong and bright, then switch off,
reconnect and check all connections to CRT.

7. If no spark, then Flyback transformer faulty.

EXTREME CARE MUST BE TAREN IF THE CRT TUBE 1S REPLACED AS TEERE

S R L e B N o e e S e O s
1S DANGER OF IMPLOSION IF CARELESSLY HANDLED. INDUSTRIAL SAFETY

GOGGLES MUST BE WORN AT ALL TIMES. NEVER BANDLE TEE TUBE BY TEE
NECK AS TE:E 1S TEE WEAREST PAPRL.




LOADING VIC PROGRAMS ON PET

To load programs written on VICS to run on PET use the
following POKES before the first load: '

From 5K VIC: POKE 4896,0
POKE 41,16
From 8K VIC: . No change

From 13/21/27.5K VIC: POKE 4608,8
POKE 41,18

Tranfers from PET to VIC need no changes.

Alternate method is to type: _
RSM..Q“.

on PIZIT:
toad VIC program

POKE 1625,2

For 3K VIC: ' POKE 1825,156

For 13/21/2785K VIC: 1826,13
NOTE: For 8K VIC: No change just load

Then remove line 2 like 58.

This method forces the VIC program to start at 1324, the
previous method forces the PET to start at where the program

is wasting memory.

Using the alternazte method the VIC program should rot heve a
line 8. -
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C. Test

The Diagnostic Fixture consists of a 40-pin clip, to which is
attached a small box containing a 2716 EPROM, a 745138
gate chip, a RESET pushbutton, and an LED. *

The test fixture is clipped onto the 6502 CPU. The keyboard
and User Port Diagnostic Jumpers in place. Turn on power
switch.

The test fixture LED will light, indicating that there is + volts
on the board and that the test fixture is correctiy clipped
onto the 6502.

Upon pressing the RESET button, the 6502 will atiempt 1o
address the ROM in the FXXX address range; the fixture will
force this address to be 9XXX, to execute the programinthe
test fixture ROM. :

The operator will monitor the test results via message on
the CRT, as described below.



The second test also executes {from the Diagnostic Test Fixture
ROM. This is not a full test of the dynamic RAM but simply veri-
fies that the RAM (Z page and stack) may be written and read,
and that the program may proceed to the next test. if this is not
successful, the program will stay in a loop, attempting to write
and read the failing RAM address. The operator may then use
the scope to check the RAM address, data, and control signat

as required.

Upon successiul completion of the first tests, the ROM will
write the remaining tests from itself into dynamic RAM, and
jump to the RAM to execute them. They will then proceed as
described below: )

TEST SEQUENCE
FOR DIAGNOSTIC CLIP A .

1.0  Test screen ’
2.0 Test Z-page
3.0 Test stack
4.0 Move diag. prgm.
5.0 Wait for clip to be removed .
6.0 Checksum ROM 8D (EQOQ) ’
7.0 Check IRQ vector ROM gD (FOO0)
8.0 Count down before INIT
9.0 INIT all /O, CLR screen
10.0 Time 60 Hz IRQ
11.0 Horz. Drive Test
12.0 Test Dyn RAM
13.0 Checksum all §ROMs (CO-FO)
14.0 Test keyboard
15.0 Test timers (5C-6522)
16.0 Test Cass ¥1 and Cass #2 IRQ's
17.0 Tes! IEEE-48E DO BUS
1.0 Tes' IEEE-4EE Controt BUS

N -1 - - - - . . .
160 Eome Pzl vetfziEEnlt cioyies neTr 107 1oCo switlh .
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1.0

20

3.0

4.0

50

6.0

7.0

8.0

9.0

Test Screen

a) Write pattern Inlo screen. Read and test pattern.
b) Indicate defective TV RAM chip or address line.

-Test Z-Page

a) Zero stack page for later test
b) Fill Z-page with pattern and test the pattern
¢) Indicate defective |.C. or address line. '

Test Stack

a) Check stack still zero, indicate any address failure

b) Fill stack with pattern and test the pattern
¢) Indicate defective |.C. or address line

Move Diagnostic Program

a) Copy 8 pages from Boot ROM into Byn RAM
b) Test moved copy )
c) Indicate defective |.C. or address line.

Wait for Clip to be Removed

a) Blink "Remove Clip" message

b) Check Reset yector for clip removed .
¢) Debounce clip removal.

d) Determine Dyn Ram size (16K or 32K}

Checksum ROM 8D ($EO00-$E7FF)

a) Perform 3 byte checksum of ROM of E000 to E7FF
b} Indicate defective I.C.

Check IRQ Vector ROM 8D (FOOQ) '

a) Test lbcations $FFFE and $FFFF for correct data.
b) Indicate defective |.C. '

Count down before INIT
a) Time delay for operator to read screen.
INIT al! 1/0

a) Ca! INIT routine in operating system.
b} Tes: video for full blank screen.
¢} Tes' 80 Hz IRQ

-
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:10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

18.0

Time 60 Hz IRQ

a) Compare 1 60,Hz IRQ to regrster counters.
Horz. Drive Test

a) Window low and hi side of Horz. Drive signa
Test Dynamic RAM

a) Fill all Dynamic RAM with test pallern

b) Test pattern
¢) Indicate defective 1.C. or address line

Checksum all ROMs

a) Perform 3 byte checksum or; all 4 ROMs
b) Indicate defective I.C.

Test Keyboard ‘ : p

8) Drive each column, read each row
b) Toggie defective line

Test Timers

a) Compare 6522 timers to reg counters
b) Cause IRQ's from timers.

Test Cassetles

a) Cause IRQ for each cassette.
b) Check for correct IRQ

Test IEEE-488 DIO Bus

a) Write all 256 combinations out IEEE-488 DIC
by Read verity each ;
c) Toggle defective lines

Test IEEE-488 Control Bus

a) Togg'e each line separately
b) Read verily each
c) Toggle defective line.

Blink PASS MESSAGE

a) Blink Message
b) Test Pitv-E USER Port for Loop Diag. Functi

.



Results:

1.

As each test starts, it will be identifie on the TV screen. I f
PCB passes all tests the mezsage "PASS CYC
DOOBOQ" will be displayed. Diagnostic Program will th
loop through the tests. -

If any failure occurs, it will be displayed on the TV scree
and chip failures will display the column and row on t
logic PCB.

Additional Fealures:

1. Repeat Test
a) Failure in RAM and ROM tests automatically repcal
test pattern on address and data lines.
b) 1I/0 test failures will toggle the bad I/0 line.
2. Repeat all tests
a) Automatic Repeat after "PASS CYCLE Q@OQ0®(
message. :
Software

The first three tests in the Diagnostic are executed solely fro
the ROM on the Diagnostic Test Fixture. Successful completic
of the first test indicates that the 6502 can fetch and execu’
instructions and that, in general, the CPU's address data, an
control busses are okay. This is indicated by the CRT display «
the sign-on message. The Diagnostic Program will then prc
ceed to the second test.
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VERTICAL HOLD ADJUSTMENT PROCEDUKE
FOR 80 COLUMN PETS
1. Rotate vertical hold pot (R34) on video board fully
clockwise. (see figure below)
2. Rotate vertical hold pot clockwise until picture
Q‘ locks. Note position of wiper of pot “A“.
' 3. Continue rotating counter-clockwise until picture
starts to roll upward. Note new position of wiper
of pot “"B".

§. Back off pot by clockwise rotation to point halfway
between “A" and “B". '

Vertical
Hold
*B‘l lAl

R34 . R27 R28
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1. Explanat ion of CBM RecOrding Sokens
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FIGURE 1:
DATA TIMING
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Table 17. User's Quick Reference—Disk Coromands
' UNIVERSAL '
BASIC 3.0 DOS SUPPORT BASIC 4.0
SAVE “dr:in",8 SAVE*'dr:fn"",8 DSAVE,“fn",Ddr
(drive defaults to 0)
_ LOAD*‘dr:fn",8 /dr:tn DLOAD"fn",Ddr
(searches both drives) (drive defaults to 0)
LOAD*‘*"',8 tdr:fn DLOAD"“fn",Ddr
RUN RUN
LOAD"'dr:fn",8 t* shifted RUN/STOP
LOAD$0",8 >$0 DIRECTORY or
LIST DI<shifted R>
(destroys memory) (preserves memory) (preserves memory)
10 OPEN1,8,15 > return DS$ or 7DS
20 INPUT#1,A,B$,C.D . (DS is number of error
30 PRINT A,B$.C.D only)

NOTE: Assume that OPEN1,8,15 has already been typed for all of the PRINT# com-
mands in the following formats. Commands may be spelled out or abbreviated by the first

letter as jllustrated.
INITLIALIZE
PRINT#1,“Ix” >Ix PRINT#1,“Ix"
VALIDATE '
PRINT#1,“Vdr” - >Vdr COLLECT Ddr
SCRATCH
PRINT#1,“Sdr:fn" Sdr:fn SCRATCH*fn" Ddr
DUPLICATE
- PRINT#1,“Dddr=sdr”" >Dddr=sdr BACKUP Dsdr TO Dddr
COPY (all disk)
PRINT#1,“Cddr=sdr” >Cddr=sdr COPY Dsdr TO Dddr
COPY (single file)
PRINT#1,“Cdr:dfn= >Cdr:dfn=dr:sfn COPY Ddr,“sfn" TO
dr:stn” ' Ddr, “dfn"
- CONCATENATE FILES
PRINT#1,“Cdr:dfn= >Cdr:dfn=dr:sfl, CONCAT Ddr,“stn” TO
* dr:sfnl,dristn2, ... driafn2,... Ddr,“dfn”

PRINT#1,“Rdr:dfn=sfn”

RENAME FILES
>Rdr:dfn=sfn*

RENAME Ddr,"stn" TO
.4d!n ”

PRINT#1,“Ndr:dname xx™

>Ndr:dname xx

FORMAT A DISKETTE -

HEADER “dname",Ddr,Ixx




