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IMPORTANT

1. YOU MUST COMPLETE THIS CARD!

2. Your service manuals are updated monthly.
This card registers you for the updates.

3. To keep your manuals up to date, we must know
the current update numbers. These numbers are
found on the last page of each manual (Document
Control Sheet.)

COPY THESE NUMBERS ONTO ATTACHED CARD.

4. Mail Card.

YOU WILL NOT BE SENT UPDATES IF YOU DO
NOT COMPLETE THIS CARD!!!

Dealership Name

Dealer Number

Attn. Name

Address

State

City

Zip

1

Current Technical Procedures update #

Current Service Programs update #

(copy from last page of binder “Document Control Sheet”)
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RECOMMENDED TECHNICAL RESOURCES

APPLE TECHNICAL RESOURCES - for the Dealer Technician

Ordering Info

Manual, Apple II Ref 030-0004
Parallel Printer Manual 030-0005
Manual, "Comm Card Oper" 030-0008
Mnl, "Applsft2 Basic Prog Ref" 030-0013
Operating Instruction, Int. ROM Cd. 030-0062
Manual, Apple Pascal Oper Sys Ref 030-0100
Manual, Ref Apple Pascal Language 030-0101
Manual, DOS 3.3 030-0115
Manual, Apple /// Owner's Guide 030-0121
Manual, AP Business Basic Vol 1 030-0122
Manual, Std Input/Output Drivers 030-0143
Manual, A3 Pascal Prog. Vol 1 030-0237
Mnl.Intro.Filer & Editor Pascal A3 030-0238
Manual, A3 Pascal Pgrm. Prep. Tools 030-0239
Manual, A3 Pascal Prog. Vol II 030-0242
Manual, Universal Parallel Int.Cd. 030-0255
Manual, Super Serial Card 030-0270
User's Manual, Profile for A3 030-0272
Manual, A3 Business Basic Vol 2 030-0292
Apple //e - Owner's Manual 030-0356
Manual, A//e Reference 030-0357
Manual, A//e Applesoft Prog Ref 030-0359
Mnl, Parallel Interface Card 030-0371
Manual, 80 Column Text Card 030-04038
Mnl, Applesoft, Reference, Vol.2 030-0507
Manual, Answer Book 2-SVC 072-0011
Mnl,Softcard /// Install.&Operation 076-0003
Manual,CP/M Reference 076-0004
Manual, Microsoft Basic Reference 076-0005

**Above manuals available from Apple Computer Inc.

Apple Tech Notes ($37.95) International Apple Core
908 George St.
Santa Clara, CA 95050
(408) 727-7652
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DEALER TECHNICAL SUPPORT LINES
these rumbers to your customers.

IF YOU ARE IN: (NORTH & SOUTHWEST, ROCKY MOUNTAINS, NO. CALIF/NEVADA)

ALASKA MONTANA WASHINGTON

ARIZONA NEW MEXICO WEST TEXAS

NO.CALIF. NO. NEVADA WYOMING DEALERS ONLY: CALL
COLORADO OREGON (408) 745-6735
IDAHO UTAH Sunnyvale, CA

IF YOU ARE IN: (SO.CALIF/NEVADA, HAWAII)

SO. CALIF SO.NEVADA HAWAIT DEALERS ONLY: CALL
(714) 549-9510
Irvine, CA

IF YOU ARE IN: (SOUTH CENTRAL, GREAT PLAINS)

ARKANSAS MISSOURI

SO.ILLINOIS NEBRASKA

IOWA OKLAHOMA DEALERS ONLY: CALL
KANSAS TEXAS (214) 323-5430
LOUISIANA Carrollton, TX

IF YOU ARE IN: (OHIO VALLEY, NORTH CENTRAL)

INDIANA NO.ILLINOIS SOUTH DAKOTA

KENTUCKY NORTH DAKOTA WEST PENN.

MICHIGAN OHIO WEST VIRGINIA  DEALERS ONLY: CALL
MINNESOTA WISCONSIN (312) 577-3777

Chicago, IL

IF YOU ARE IN: (MID-ATLANTIC AND SOUTHEAST)

ALABAMA MARYLAND SOUTH CAROLINA

FLORIDA MISSISSIPPI TENNESSEE

VIRGINIA WASHINGTON D.C. DEALERS ONLY: CALL
GEORGIA NORTH CAROLINA (704) 527-4810

Charlotte, NC
IF YOU ARE IN: (NEW ENGLAND & NEW YORK)

CONNECTICUT NEW HAMPSHIRE NEW YORK

MASSACHUSETTS DELAWARE RHODE ISLAND DEALERS ONLY: CALL
MAINE NEW JERSEY VERMONT (617) 481-2840
EAST PENN. Marlborough, MA

IF YOU ARE IN: (CANADA)

kki (416)444-6653

The technical support lines listed below are for your use only. Do NOT give
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LEVEL ONE INFORMATION SHEET

APPLE //
Disk controller card:
Thirteen sector Sixteen sector
P5 PROM (341-0009) P5A PROM (341-0027 or 341-0127)
P6 PROM (341-0010) old style P6A PROM (341-0028 or 341-0128)
P6A PROM (341-0028-01) . 3.3 DOS

3.2 or 3.2.1 DOS

The P6A PROM (341-0028) replaces the old P6 PROM (341-0010). The P6
PROM can no longer be ordered from Apple, but the (341-0028) works

with both PS and P5A PROM's.

The P6A PROM (341-0128) can be used with either the (341-0027) or
(341-0009) PROM's.

Changing from 13 to 16 sector:

To change from 13 sector to 16 sector make sure the P6A PROM is a
341-0028, then change the 341-0009 to a 341-0027, but remember to
give the customer a 3.3 Basic diskette, which can be ordered from
Apple, so he can still run his 13 sector programs. Remember to
explain about the MUFFIN program on the 3.3 MASTER diskette, which
can also be ordered from Apple. The MUFFIN program allows some 13

sector programs to be changed to 16 sector.

Analog cards:

A. When a system is upgraded for 13 to 16 sector the customer may
have trouble booting his 16 sector diskettes. Please refer to
Service Bulletin 16 for information on this problem.

B. Optimum comparator offset timing delay is 2.9 to 3.0 uSec.
C. 01d analog cards have only one adjustment pot.

Power Supplies:

There are three kinds of power supplies for A//'s. One is silver
in color; the other two are gold colored. If you have to replace a
silver p/s, use a gold p/s and Apple will send you a gold p/s in
return. The silver p/s is no longer being produced or returned to

dealers.

There are two kinds of gold colored power supplies in Apple //'s.
One {s non-RFI, the other is RFI. A non-RFI p/s cannot be used in a
RFL APPLE but an RFI p/s can be used in a non-RFI APPLE. The way to
tell the difference is to look at the serial number. If the power
supply has a "T'" stamped in front of the serial number it is always
an RFI p/s. Also, a p/s that has a white sticker with the serial
number stamped on it is RFI. Refer to Service Bulletin 49 for more

information on identification of power supplies.
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4.

APPLE //

Power Supplies:

There are several different switches in use for power supplies,
please refer to Service Bulletin 31 for information on this.

Service Bulletin 30 will give you important information on the
operation of some of the older power supplies.

Motherboards:

A. There are two types of motherboards in Apple //'s and two
versions of each, for the Apple //. There is Integer, RFI
Integer, Applesoft and RFI Applesoft. Make sure you note
on the RRT tag which kind of M/B returned to Apple.

Part Numbers

Integer (661-91029) RFI Integer (661-91030)
Applesoft (661-91031) RFI Applesoft (661-91032)

B. When returning an Apple // motherboard to Apple please remember:

l. Remove all RAM, if not M/B will be handled as a system
2. Return M/B with all ROM

3. Return M/B with all other chips installed. You will be billed

for any missing chips even if the M/B is under warranty, and

may also loose labor credit.
4. Don't stuff M/B with bad components.

C. Rev 0.... These motherboards are obsolete and are no longer
made, so if you have to replace it, just put in any non-RFI
M/B through Rev 7 and send the Rev 0 M/B to Apple as you would
normally do. In return, Apple will send you a newer revision
but not RFI M/B back as a replacement. If the Apple you
replaced the Rev 0 M/B in is under Extended Warranty or
Applecare then Apple honors the warranty, even thought the
Rev 0 M/B is obsolete and no longer sent to the dealers in

exchange.

D. Rev l....Rev 7: These motherboards are slightly different in
looks but work just the same and can be interchanged except
for one item. The character generator, located at position
AS on the M/B, is the same for Rev l...Rev 6 but different on
the Rev 7. These two character generators are not interchange-
able, but this difference is not important unless you change
a M/B with a lower case adapter installed. Then the M/B used
as the replacement must have a character generator with the
same part number as the one being replaced.

Character Generator Part #

Rev l...Rev 6 (335-2513) Rev 7 (341-0036)
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S. Motherboards:

E. If a customer has a M/B that special (non-Apple) modifications have been

made to and it fails then this M/B should be handled as a special case.
Call Technical Support and tell them what you have and work together to
resolve the customer's problem. You may be given a SRA (Service Return
Authorization) number to return the M/B on or be instructed to note on
the RRT the name of the person you talked with. This gives the repair
center someone to refer to when the motherboard arrives. You should also

remember that non-Apple mods void the warranty.

RFI .. NON-RFI: Keep your RFI service stock separate from your non-
RFI stock. A non-RFI M/B cannot be placed in a RFI Apple because 5
volts and ground have been changed on the RFI M/B's. If you do, the
M/B and possible the p/s will be damaged and there is no warranty on
this M/B. Also do not place an RFI M/B in a non-RFI Apple. To make
sure the M/B you have is RFI, look at the chip just right of the
processor (6502). If this chip has the number (8304) on it and the
next socket and chip are missing altogether, the M/B is RFI.

6. Keyboards:

A.

C.

Old style: These keyboards have the electronics and the key switches on
the same assembly. These are no longer made and have to be replaced with
the newer two piece k/b. When you send the old style k/b to Apple, we
will ship you a two piece K/B assembly. You will be charged $35.00 for
the two modules and the suggested price to the customer is $65.00. 1If
the Apple is under Extended Warranty or Applecare then there is no charge
to the customer or the dealer for this exchange.

When unpacking remove any foam that may be used to pack a keyboard
electric module. If this foam is not removed, the keyboard electric,

will not function correctly.

Keycap Spacer Part #: O Degree...K815-0013 : 12 Degree...K815-0009

Disk Drives:

A.

Do not send in a disk mechanical assembly with the customer's serialized
base plate attached. If you do the assembly will be treated as a system.

If you send in a disk mechanical assembly without a base plate, you
will be charged for a base plate ($15.00), Part # 805-0005, even if
the assembly is under warranty. A mechanical assembly shipped without
a base plate is vulnerable to subsequent damage, and may void the the

warranty.

When you ship a disk mech. to Apple, just repack it as you received it.
Put the white paper insert back in the drive, close and tape the door
shut and secure the two cables. Place it back in shipping carton and

return to Apple service.
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2.

APPLE //e

Logic boards for the //e must be returned to Apple with 64K of RAM
on them. The one you receive from Apple will have 64K of RAM on
them. If the RAM is missing you will be billed for it.

There are only a small number of chips for which a dealer will be
reimbursed for replacing under warranty. These chips are shaded in
on the //e chip map on the following page.

The keyboard for the //e is different and the keyswitches are also
different. They cannot be interchanged with the keyswitches on an
Apple //. The new keyswitch part number is (705-0070). Also these

keyswitches do not use keycap spacers.

The //e only has 7 slots instead of 8 like the old Apple //. It
does not need a Rom card or a Language card.

The power supply for the //e is the same as the RFI Apple //.

The disk drives and controller card that worked with an Apple //
will work with an //e.

There is no way to check the RAM on the extended 80 column card at
this time.

Keyboard must be installed before the system will boot.

When a //e M/B is returned to Apple, please place it in the anti-
static bag in which it was originally shipped.
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APPLE ///
l. Logic boards:

A. There are two types of logic boards (motherboards) for the A ///,
5 volt and 12 volt. If you replace a logic board be sure you
replace it with the same kind.

The way to tell the difference is as follows,

12 volt S volt
Cl3...(341-0042) Cl13...(342-0062) 128K (may not see)

Cl3...(342-0063) 256K (order this one)

12 volt.. R58 just to the right of Cl3 will be intact and you
will have the ROM's listed under 12 volts above.

5 volt.. R58 will be missing and the solder pad under what was
R58 will be jumpered. Also you will have the ROM's
listed under 5 volts above.

B. When you replace a logic board be sure to check for and remove
any foam attached to the back of the logic board. There will
be no keyboard response if this foam is not removed.

C. Running the internal RAM test (F6E6G) with a Profile Interface
installed may cause the RAM test to fail. It is best to remove
the Profile I/F or any other cards when running any diagnostics.

D. 256K upgrade kits can be ordered through Customer Support
PN# .... A3MOO18

2. Memory boards:
A. Two types:

12 volt ... Has three rows of sockets for RAM
Two rows....(334-0002) 16K RAM
One row ....(333-0002) 32K RAM

S5 volt ... Has two rows of sockets for RAM
One row...(334-0003) 64K RAM equals 128K
Two rows..(334-0003) 64k RAM .equals 256k

5 volt {s marked 5 Volt Memory Board in the center of the
memory board.

B. The two memory boards are not interchangeable. Always remember
that logic and memory boards of the same voltage must go
together.
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APPLE ///
l. Logic boards:
A. There are two types of logic boards (motherboards) for the A ///,
5 volt and 12 volt. If you replace a logic board be sure you

replace it with the same kind.

The way to tell the difference is as follows,

12 volt 5 volt
Cll...(341-0044) Cll...(341-0061)
C13...(341-0042) Cl3...(342-0062) 128K (may not see)

Cl13...(342-0063) 256K (order this one)

12 volt.. R58 just to the right of Cl3 will be intact and you
will have the ROM's listed under 12 volts above.

5 volt.. R58 will be missing and the solder pad under what was
R58 will be jumpered. Also you will have the ROM's
listed under 5 volts above.

B. When you replace a logic board be sure to check for and remove
any foam attached to the back of the logic board. There will
be no keyboard response if this foam is not removed. '

C. Running the internal RAM test (F6E6G) with a Profile Interface
installed may cause the RAM test to fail. It is best to remove
the Profile I/F when running any diagnostics.

D. 256K upgrade kits can be ordered through Customer Support
PN# .... A3M0O18

2. Memory boards:
A. Two types:
12 volt ... Has three rows of sockets for RAM
TWOo rows....(334-0002) 16K RAM
One row ....(333-0002) 32K RAM
S volt ... Has two rows of sockets for RAM

One row...(334-0003) 64K RAM equals 128K
Two rows..(334-0003) 64k RAM equals 256k

5 volt is marked 5 Volt Memory Board 1in the center of the
memory board.

B. The two memory boards are not interchangeable. Always remember
that logic and memory boards of the same voltage must go
together.



3.

APPLE ///

Analog cards:

A. Analog cards for the A /// internal and external drives are the
same, but note on the RRT which one you are sending to Apple.
There 1is different compensation for internal and external

analog cards. .

B. Analog cards and disk mechanical assemblies for the A /// can
be adjusted in Emulation Mode using the same methods and test

points as an Apple // analog card.

C. Recommended comparator offset timing delay is 2.9 to 3.0 uSec.

Disk Drives:

A. The A/// spares kit does not contain an exchange mechanical
assembly for the external drive, this must be ordered separately.
External disk mech. PN# ...... 661-92015

B. Do not try to take one kind of A /// disk assembly, say an
external, and try to make an internal drive by swapping the
face plates. The castings are not identical and, therefore, not

exchangeable.

C. Here as with the Apple //, if the base plate is missing on a
disk assembly when received, you will be charged. The price
is the same as for the Apple //.

Keyboard:

A. There are three different keyswitches on the Apple ///. Below
is a 1list of the keyswitches and their part numbers.

Alpha Lock ...... 705-0004
Reset eoeecoec e 705_0009
All Othel‘S eeccee 705_0015

B. If a customer brings in an A///- and says it comes up in
internal RAM test when turned on, check the power on light
in the keyboard. If the bulb is burned out the computer

goes into the internal RAM test.



General Information

Warranty:

All modules received from Apple Service have a 90 day warranty from
the time they are installed in a customer's system. If the module
fails within the 90 time limit Apple will replace the module at no
cost to the customer or the dealer. This only applies to the module
that was replaced. It does not give another 90 warranty to the

whole system.

Applecare:

If a customer wants Applecare for his Apple but it is out of the
warranty period, a dealer can still write Applecare for the system.
First, completely test the system to insure good working order,
then complete the Applecare form as usual. A suggested price for
checking the system is 1/2 hrs. labor plus any modules or parts

replaced.

Warranty Invalidation:

Warranty can be invalidated for abuse, cannibalizing, failing to
fill out the RRT correctly, loading a module with bad parts or not

packing the module correctly for shipment to Apple. Also, non-
Apple mods will invalidate the warranty. This applies to any module

or system that is seunt to Apple.

Systems:

If a system, under warranty, is sent to Apple for repair, the
dealer will not receive warranty credit for the repair.

Diagnostics:
Part Numners

Apple II eecececcecccccoe 686_0005
Apple III @eeeeo0c00c0c0c0000 686_0007
Disk Calibration Kit ... 652-0289

Bell & Howell:

BLACK APPLES ... Apple does not honor the warranty for any BLACK APPLE
sold by Bell & Howell. Warranty support for these systems must be supplied

by Bell & Howell.

APPLE //e ... We now contract with Bell & Howell for the white //e.
If a //e is brought into your store and it was purchased somewhere else,

Apple will honor the warranty.

Numeric Keypads:

Kits are available for the Apple // numeric keypads and may be ordered
from the Service Department. PNf# 652-0519
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General Information

Non-repairable items:

Graphic tablet pens, joysticks and game paddles are not repaired by
Apple. It cost more to repair them than to replace them. If the
customer wants a joystick or game paddle repaired, a dealer may repair
them or persuade the customer to buy new ones. Apple does not stock
kits or parts for these items. Any parts will have to come from local

sources.

If the item i{s under warranty, it will be replaced at no cost to
the dealer or the customer. Apple handles these items as any other
item under warranty. Just report it on the DRP or SRO that is sent

to Apple.

DMP & DWP Printers:

IF these printers are used without paper inserted the platen will
become hard and slick. This will cause the paper not to feed
correctly when using friction feed.

Monitor ///:

Before sending a Monitor /// to Apple for service check the
following adjustments; Vertical hold, Vertical size and Brightness.

Several monitors have come in for service and all that had to be
done was to turn up the brightness.

Service Return Authorizations (SRA's):

SRA's are initiated by Regional Technical Support. Should a module
need special attention beyond the normal exchange or repair and return
policies Tech. Support will log the module by the RRT number before you
send it in and give you the SRA number to put on the RRT. This is rarely
used but 1is available for repairs with extenuating circumstances.

R/F Modulators:

Astec sells R/F modulators to anyone (dealer or end-user) for $36.00
each. This is the last price we had form them. The contact person at
Astec 18 Linda Walde. The telephone number is ( 1-408-727-3350 ).
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REVISED September ¢, 1983

REQUIRED SPARES KIT MATRIX

The matrix below summarizes the required spares Kits currently available or
soon to be introduced by Apple. The prices shown are dealer cost.

To get Kits marked by "X" order:

A A A S P D D N L M M G C

P P P I R A 0 u I o ) R 0
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R E X E T

F L Y R T

I P F E

. . A I R

. . . D . .

652-0141 X . . . . . . . . . . . . $1,383.
652-0505 . X . . . . . . . . . . . + 649,
652-0321 . . X . . . . . . . . . . $1,083.
é632-0110 . . . X . . . . . . . . . $ 93.
652-0526 . . . . X . . . . . . . . $1,3537%.
652-0508 . . . . . X . . . . . . . $1,480.
é652-0509 . . . . . . X . . - . . . $ 444.
652-051¢9 . . . . . . . X . i . . . $ 957.
é652-0520 . . . . . . . . X . . . . $4,3551.
652-0447 . . . . . . . . . X . . . + 168.
652-0533 . . . . . . . . . . X . $ 120.
652-0530 . . . . . . . . . . . X . ¢ 255.
. . - . X +$ 462.

652-0538 . . . . . . . .
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OPTIONAL SPARES KIT MATRIX

The matrix below summarizes the optional spares Kits currently available
from Apple. The prices listed are dealer cost.

To get Kits marKed by "X" order:

D A A A A A A

I P P P P P P

S P P P P P P

K L L L L L L

E E E E E E

C

A Il s/e /77 10 /Sse /77

L

I H H H I I 1

B D D D C c Cc

R W W W . . .

A E E E . . .

T . . . . .

I . . . . .

o - . . . .

N . . . . .
632-0289 X . . . . . . $ 168.
652-0501 . X . . . . . $ 84.
652-0507 . . X . . - . $ 3%.
652-0502 . . . X . . . $ 0.
652-0503 . . . . X . . $ 147,
652-05046 . . . . . X . $ 120,
652-0504 . . . . . . X $ 198.
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AppleCare

Carry-In Service Plan

Agreement No. O 1 8 O 2 2 9

Authorized Apple Dealer: Please complete this Registration Form (please print legibly) and return the Apple copy to your Apple
Regional Support Center. Attn: AppleCare. Each System Service plan must cover one Apple Personal Computer. Peripherals can be

added to existing coverage by pro-rating (months only) on a new Registration Form.

Authorized Apple Dealer:

Customer:
Customer/Company Name
Attn: Address
Address City

City State/Zip
State/Zip Dealer No.

Expiration Date

Equipment Purchase Date

Check One: O System Coverage
O Add-On Coverage to Original

Agreement No.

Equipment Covered By This Agreement:
Product No. of *
Description Serlal Number AppleCare No. Months Price Total
SC_00____
SC_00_____
SC_00____
SC_00______
SC_00____
SC_00_ ___
SC__00____
SC_00_____
: SC_00____
SC__00_____
* 12 MONTHS EXCEPT FOR ADD-ON AGREEMENTS Subtotal
Sales Tax (If Applicable)
Total

Apple Owner: The terms and conditions of this agreement are stated on the reverse side. Verification of your AppleCare

coverage wlll be sent to you from Apple within 6 weeks.
By signing this agreement, you acknowledge that you have read, understand, and agree to be bound by its terms and

conditions. Further, you agree that it is the complete statement of the agreement between you and Apple which supersedes all
others, oral or written, relating to the subject matter of this agreement.

Customer

Dealer
Date Signature Date

Signature



LEVEL I TRAINIMNG

SERVICE ADMINISTRATION
Invoices

Status on Parts Orders
FRepaire in Progress

APPLECARE

DEALER TECHICAL SUPPORT

~AFPFLE COMPUTER
CHARLOTTE SERVICE DEPARTMENT

TELEFPHONE INFORMATION

(704) 3525-8120 x 130

(704) S25-8120 x 122
2im UOLC,'W\C\ iz
Carn
o sl

(704> S253-8120 x 124

Daalen Jona i notvsew

(7041 527-4810

The Dealer Technical Support telephone line is for
the exclusive use of the authorized Level [ Service
Center. We ask in order to provide you with the

best possible reponse,

you do not give this number

to end-users. Hours 2:00 aM to S:00 PM.

EMD-UZER TECHNICAL SUPPORT (704> S27-6170

The Dealer should assist the end-user with all
technical and service questions. I+ & Dealer has
used all possible resources and can not resolve the
problem, the end-user may call this telephone line.
Hours 92:00 &AM to 5:00 FPM.

CUSTOMER SUPP&RT

Finished goods orders,

(800) 532-46748% NC only

(800) 438-50&8

missing parts from thece orders
orr shipping questions should be directed to this group.

Hours 8:00 &AM to S:00 PM.

1/35/64
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Pe a& ile—

Sandy Furlong
Scot Treadwel iy

Dot Gary
Debbie Parne

Suszan VanReen

Barry Brrum
Bill Starnes
Paul Olsaon
Gary Houser
Grover Nunnery

Staff

Staff






—
@oppia computer inc.

APPLE ][ TECHNICAL PROCEDURES
TABLE OF CONTENTS

Section 1. Take-apart
Section 2. Diagnostics

Section 3. Troubleshooting
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Apple ][ Technical Procedures
Section 1

Take—apart

Contents:

Opening the CaS@ecececccscscscsosccscssscsscsccsoscsssssscsscsssssosssscslel
Removing the Motherboardeecececccsccescsccscscoscosscscsccccccscsssosseled
Removing the Keyboardeeesceecoecoecscoscscccessossccscsccsocsscssocccelel
Replacing the Power Lighteececceccccsosccocccsccscscccssscssscccsscssled

NOTE: These procedures apply to the 150,000 or so pre-EMI Apple ]['s.
Because of successive revisions of the Apple ][ design, you may notice
slight differences in the configuration of screws and bolts on particular
machines you work with. These differences will not significantly alter
the procedures.

Apple ][ Take-apart rev. 9-7-82 page 1.1
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A. OPENING THE CASE

6.

7.

8.

9.

Power down; disconnect the power cord and video cable.
Remove Apple lid.

TOUCH THE POWER SUPPLY TO REMOVE ANY STATIC CHARGE YOU MAY BE
CARRYING. Then remove all peripheral cables and cards .

Turn the Apple upside down, resting the keyboard on a protective
pad.

Remove the six flat—-head screws from the three outside edges of
flat portion of Apple base (see Figure A, #1).

Remove the four round-head screws and lock washers from the front
of the base (see Figure A, #2).

Grasping both base and housing, turn the Apple right side up.
Gently lift the front of the housing slightly off the base and
unplug the keyboard connector from the front of the motherboard

(see Figure B, #1).

NOTE: If the keyboard connector is difficult to remove, use the IC
puller.

Lift housing off base and set aside.

Apple ][ Take-apart rev. 9-7-82 page 1.3
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B. REMOVING THE MOTHERBOARD

1.

2'

3.

4,

6.

Power off. Follow procedures for opening the case (section A
above, p.l.3).

Pinch the front and rear sides of the power supply plug and pull
the plug from the top of the motherboard (see Figure B, #2).

Unplug the speaker connector (see Figure B, #3).

Using a nutdriver, remove the 5/16" nut and lockwasher in the
middle of the motherboard (see Figure B, #4).

Using a flatblade screwdriver or needlenose pliers, push in on the
flanges of the six stand-offs: one in each corner and two between

slots 4 & 5.

Carefully 1lift the board up and out.

REPLACING THE MOTHERBOARD

l. Place the motherboard into position over the four stand-offs at
the corners of the board and the two between slots 4 and 5, and
press board down into place.

2. Install washer and nut in the middle of the board and tighten just
until snug.

3. Plug in speaker connector.

4, Plug in power supply.

5. Place housing over base.

6. Lift the front of the housing slightly and reinstall the keyboard
connector. (Be sure pin 1 of the connector plug aligns with pin 1
of the socket.)

7. Grasping both base and housing, turn Apple upside down.

8. Make sure bent tab at back of base fits into slot in housing, then
install lock washers and four round-head screws in front of base.

9., 1Install six flat-head screws in the three outside edges of base.

10 Turn the Apple rightside up.
Apple ][ Take-apart rev. 9-7-82 page 1.5
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C. REMOVING THE KEYBOARD

Follow procedures for opening the case (section A, p.1l.3).

Turn Apple housing upside down so the keyboard rests on protective
pad.

Remove the four nuts and lock washers (or screws) holding the
keyboard to the housing (see Figure C).

Lift the keyboard free.

REPLACING THE KEYBOARD

Put the keyboard back in place.

Replace the nuts and lockwashers (or screws) which hold the
keyboard to the Apple housing.

Turn the housing rightside up and place it over the base.

Lift the front of the housing slightly and plug the keyboard
connector into its socket in row A of the motherboard. (Be sure
pin 1 of the connector plug aligns with pin 1 of the socket.)

Grasping both base and housing, turn Apple upside down.

Make sure bent tab at back of base fits into slot in housing, then
install lock washers and four round-head screws in front of base.

Install six flat-head screws in the three outside edges of base.

Turn the Apple rightside up.

L Apple ][ Take-apart rev., 9-7-82 page 1.7
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D.

1.

2.

3.

4.

5.

6.

7.

Apple ][ Take-apart rev. 9-7-82 page 1.8

REPLACING THE POWER LIGHT
Pry off the power light cap.
Lift off shift key cap.

If the light has a full shield, pry it off. (If it's a half
shield, don't try to remove it.)

Lift out bulb, using fingers (if they're small enough) or
needlenose pliers.

Replace bulb, making sure to put both wires into the small
sockets.

Replace plastic shield.

Replace shift key cap and power light cap.
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Contents:

Apple ][ Technical Procedures
Section 2

Diagnostics

Getting Startedecececcceccccccescoscssssscsossscsssccsscscssccscsccccosscslel
Troubleshooting Charteecesccscecscscescscosscscscssccscsssccscsosssscslol
Motherboard RAM TeSteeeessccccssccsssscssssoccsssoscscsccsscossceelel
Motherboard ROM TeStesecececccccscescscsscsccssccscsscccscssssccsscselod
Programmer's Aid #1 TeSteececocccssssssssscsccsossssssscsccssssssssled
Keyboard TeStesesscscsccececcccccccscscscsoccsssssscssscsososcsccsscccelel
Game Paddle/Button TeStesessccocccscscscsssssossscossssssssssscsnsssled
Tape Read/Write/Verify TeStececceccccccossccsossscrssssscssssscceled
Color BAr TeSteeesosossssocsssscssscsccsoccsscccsssosscsssssssssssscscslell
Graphics Tablet TeSteeesssececscscssccccosscscsssccssscsosscssscssccnelel?
Applesoft/Integer ROM Card TeSteesssecsccoscsossssssssssssssssoselell
Language Card TeSteeescecsscsoscscccccscscccsscsccsssoscssscssssssscesleld
Disk Interface Card TeSteseseesssccsscsscsssssossscssoccscsssssssssseleld
Printer (Parallel) Card TeSteeecesccscccscoscsoscsscsscscscsssssccscelell
Serial/Communications Card TeSteeesccsssssscceccsssscscsscsssssssls20
Silentype TeSteeceececcossscecsccccccscscccscsoscscscscsssscssccsscscssssssslel?

Apple ][ Product Diagnostics rev. 9-7-82

page 2.1
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A. GETTING STARTED

The Apple ][ Product Diagnostics diskette contains a series of tests
designed to help you troubleshoot system problems and make adjustments
to some commonly used Apple peripherals. The job—aids in this package
provide brief descriptions of the function of each test, and guidelines
on when and how to use them.

Before you can use the Product Diagnostics, you must have 48K of memory
in the system (all of the memory sockets on the motherboard must have
memory ICs installed in them).

[<}

C1 1 1 DEE
o o Y o
SE=R=N=R=
Eﬁ%i:] ] 1
(o | Y A |
[ o I | I I
C1 1 C0Cd )
C1
[ . | .
[ | .
[T‘El 05,

You must also have the P5A (341-0027) and P6A (341-0028) PROMs
installed on the Disk Interface card in slot 6.

L
-

l [

Apple ][ Product Diagnostics rev. 9-7-82 page 2.2
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B. TROUBLESHOOTING CHART

Complaint

This chart is designed to help you decide which test to use for most
common problems. Just find the type of complaint that the customer has
in the first column, then use the test listed in the second column.

Test

Flaky system

Can't use some BASIC programs
(motherboard BASIC)

Can't use some BASIC programs
(firmware card BASIC)

Can't use some programs
(language card language)

Can't use some programs
(not language related)

ROM Utilities won't work
Missing characters

Can't select menu items
Paddle/Button problems
Tape problems

Display problems

Graphics Tablet problems
Disk problems

Parallel printer problems
Serial Printer problems
Silentype problems

Modem problems

L Apple ][ Product Diagnostics

Motherboard RAM (p. 4)

Motherboard ROM (p. 5)

Applesoft/Integer ROM card (p. 13)

Language card (p. 14)

Motherboard RAM (p. 4)

Programmer's Aid #1 (p. 6)
Keyboard (p. 7)

Keyboard (p. 7)

Game Paddle/Button (p. 8)
Tape Read/Write/Verify (p. 9)

Color Bar (p. 10)
Motherboard RAM (p. 4)

Graphics Tablet (p. 12)

Disk I/F card (p. 16)

Printer card (p. 18)
Serial/Communications card (p. 20)
Silentype test (p. 22)

Serial/Communications card (p. 20)

rev. 9-7-82 page 2.3
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C.

MOTHERBOARD RAM TEST

You would use this test if the customer told you that his system acted
"flaky" or wouldn't run certain programs (after you try a known good

copy of the suspect program to eliminate the possibility of a software
problem). The CONTINUOUS TEST option is useful for finding intermittent
problems, and for "burning-in" a system (running it for a while to make
sure that it won't fail half an hour after the customer gets it home).

This diagnostic tests each RAM (Random Access Memory) IC on the
motherboard. It also checks the RAM at location E2 on the Language Card
if that card is installed. During the test, the disk drive is activated
to cause electrical noise and put a heavy load on the power supply.
These conditions make it more likely that marginal RAMs will fail the
test.

To run the test:
1) Boot the Apple ][ Product Diagnostics diskette.

2) Use the <ESC> key to move the cursor to the MOTHERBOARD RAM TEST
line on the main menu, then press <RETURND.

3) When the title screen appears, you are given a choice of running
the test or returning to the main menu (just in case you made a
mistake). Press <RETURNY> to run the test.

The test will run with no more inputs from you. First you will see a
screen full of inverse "@'s, followed by a screen full of normal "?"s.
Each of those screens lasts about 30 seconds, and some flickering
during the first few seconds of each screen is normal. After these
screens, you will see a screen of garbage (you'll know it when you see
it), that will change a few times. When the test is over, the results
screen will be displayed. This screen is self-explanatory. At the
bottom of the screen is a mini-menu that works with the <ESC> and
RETURN keys in the same fashion as the main menu.

4) 1If you want to run the memory test for an extended period, select
CONTINOUS TEST and press <RETURND>. The memory test will then cycle

until you press <ESC>», which will take you back to the results
screen.

If any bad ICs are indicated, replace them and run the test again.

k;iApple ][ Product Diagnostics rev. 9-7-82 page 2.4
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D. MOTHERBOARD ROM TEST
You would use this test if the customer said that his system had
problems running some or all BASIC programs.
This test checks each ROM (Read Only Memory) in the INTEGER or
APPLESOFT set on the motherboard, whichever is present.
To run the test:
1) Boot the Apple ][ Product Diagnostics diskette.
2) TUse the <ESC> key to move the cursor to the MOTHERBOARD ROM TEST

line on the main menu, then press <RETURND>.

NOTE: This test MUST be observed during operation as it does not '"keep
records" and report its results as the RAM test does.
The test will run with no more inputs from you. As each ROM is tested
the program will display the name of the ROM. After testing, it will
report either '"NO ERRORS FOUND" (for a good ROM) or "CAN'T MATCH CODE"
(for a bad one); then it will go on to the next ROM. When all of the
ROMs have been tested, it will return to the main menu.
If one of the ROMs fails, replace it and run the test again.

Apple ][ Product Diagnostics rev. 9-7-82 page 2.5
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PROGRAMMER'S AID #1 TEST

You would use this test if the customer complains that any or all of
the functions supported by the Programmer's Aid #1 ROM aren't working
correctly. (See the Programmer's Aid #1 manual for a list.)

The test checks the Programmer's Aid #1 utility ROM.
To run the test:
1) Install the Programmer's Aid #1 ROM (341-0016) at the DO position

on the motherboard (location F11) if you have an Apple ][, or the
INTEGER ROM card (location Al) if you have an Apple ][+.
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2) Boot the Apple ][ Product Diagnostics diskette.

3) Use the <ESC> key to move the cursor to the PROGRAMMER'S AID #1
TEST line on the main menu, then press <RETURND.

NOTE: This test MUST be observed in operation, as it does not "keep
records'" and report its results as the RAM test does.

The test will run with no further inputs from you. The message "NO
ERRORS ENCOUNTERED" will be displayed if the ROM is good, otherwise the
message "UNABLE TO MATCH CODE" will appear. The program will then
return to the main menu.

If the ROM fails, replace it and run the test again.

Apple ][ Product Diagnostics rev. 9-7-82 page 2.6
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F. KEYBOARD TEST

You would use this test if the customer complains about missing
characters when entering data/commands/text or not being able to select
functions (like menu items) when using programs.

This test checks (actually, it allows you to check) each key on the
keyboard, the keyboard encoder circuits, and the keyboard cable. The
test procedure also checks the operation of the shift and control keys
in combination with other keys.

To run the test:
1) Boot the Apple ][ Product Diagnostics diskette.

2) Use the <ESC> key to move the cursor to the KEYBOARD TEST line on
the main menu, then press <RETURN>.

After the test is loaded, an introductory screen will be displayed.
This screen tells you how to run the test, and explains what you will
see on the test screen.

3) Press any key to proceed to the test. When the test screen is
displayed, blank out the keyboard "picture'" by pressing keys. Make
sure that you test both shift keys in the process. To extinguish
the inverse characters, hold down the <CTRL)> key and press the
appropriate letter keys. The <ESC>, <RETURN>, and < ARROW> keys
blank out the brackets, backslash, and underscore that represent
them on the "picture".

4) After all of the "keys'" are blanked out, press the SPACEBAR to
return to the menu.

If any single key fails the test, replace the keyboard mechanical
assembly (or just the key if you wish). Any other problem indicates a
bad keyboard electronic assembly (piggy—-backed to the rear of the
keyboard mechanical assembly) or the cable, so replace one of them
(then the other if the problem remains). After replacing the
appropriate module, run the test again.

L Apple ][ Product Diagnostics rev. 9-7-82 page 2.7
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GAME PADDLE/BUTTON TEST

You would use this test if the customer complains that his paddles
aren't working properly.

This test allows you to check the game paddles/buttons, and the
circuitry on the motherboard that interfaces with the paddles/buttons.

To run the test:

1) Connect the Game Paddles to the GAME I/0 socket near the right rear
corner of the motherboard (to the right of the front end of the
last peripheral slot).

2) Boot the Apple ][ Product Diagnostics diskette.

3) Use the <ESC> key to move the cursor to the GAME PADDLE/BUTTON TEST
line on the main menu, then press <RETURN>.

After the test is loaded, an introductory screen will be displayed.
This screen explains how to use the test screen.

4) Press any key to get to the test screen. Markers on the bottom and
right edges of the white square show the actual values being read
from the paddles.

5) Slowly rotate each paddle control through its entire range. The
asterisk should move around the white area. The markers should keep
pace, indicating values from O to 255. The sweep of values should
cover the full range of rotation of the control (i.e. they
shouldn't read 0 or 255 when the control isn't near one of it's
limits).

6) Push each paddle button. The white area should turn black and the
asterisk should turn white. The "colors" will swap repeatedly if
the button is held in.

7) Press <ESC> to return to the main menu when you have finished.

If any part of the test fails, replace the paddles and run the test
again. If it still fails, replace the motherboard and run the test
again. Alternatively you could test the paddles on a system with a
known good motherboard. If the test fails there, the paddles are bad;
if it passes, the motherboard in the customer's system is bad.

Apple ][ Product Diagnostics rev. 9-7-82 page 2.8
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H.

TAPE READ/WRITE/VERIFY TEST

You would use this test when the customer complains that he can't save
data or programs on tape or can't read them from tape.

This test checks the tape recorder itself, the audio cables, and the
circuitry on the motherboard that writes to and reads from a tape
recorder. It can also be used to "calibrate'" a tape recorder to work
with the system.

To run this test:

1) Connect a cable between the CASSETTE OUT jack on the rear of the
Apple ][ and the input (MIC) jack on the recorder (this is for the
write phase). Connect another cable from the output (MON) jack on
the recorder to the CASSETTE IN jack on the Apple ][ (this is for
the read phase).

2) Put a scratch (expendable) tape in the recorder and rewind it. Set
the record and playback levels to mid-range.

3) Boot the Apple ][ Product Diagnostics diskette.

4) Use the <ESC> key to move the cursor to the TAPE READ/WRITE/VERIFY
TEST line on the main menu, then press <RETURND.

Instructions will be displayed for each phase of the test. Simply
follow them as they appear. The write phase and read phase will each
take about 10 seconds.The message "TAPE READ/WRITE TEST OK" will appear
after the test is finished.

If errors are found, you will be told to readjust the recorder and try
again.

If the test locks up (doesn't do anything new after a long time), it
means that nothing is being read from the tape. Make sure that the
recorder is working (you can test it with a microphone and your voice).
The cables must also be good to carry the signal both ways. Check them
for continuity and shorts, or try a different set. The volume level
must also be correctly set — that is a trial and error process (the
technical specification is 1V peak-to-peak at the CASSETTE INput jack).

If the recorder is working and set up properly (maybe it works with
another system?) and the cables are good, replace the motherboard and
run the test again.
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I.

COLOR BAR TEST

You would use this test if the customer complained about display
problems.

This test allows you to check the display device (monitor or TV), the
video cable, and the video generating circuitry on the motherboard.

To run the test:
1) Boot the Apple ][ Product Diagnostics diskette.

2) Use the <ESC> key to move the cursor to the COLOR BAR TEST line on
the main menu, then press <RETURND.

An introductory screen will be displayed, giving instructions on how to
use the test screen. You are also given a choice of returning to the

main menu or proceeding with the test.

3) Press <RETURN> to proceed with the test.

CONTINUED ON REVERSE
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The test screen that is displayed consists of a set of color bars in a
frame. The numbers along the bottom of the frame are the color codes.

The colors are:

O=black l=magenta 2=dark blue 3=purple
4=dark green 5=grey 6=med blue 7=1ight blue
8=brown 9=orange 10=grey l1=pink
12=green 13=yellow l4=aqua 15=white

NOTE: Don't try to adjust the color trimmer capacitor on a black and
white display; you won't see any changes.
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4) When you are finished, press <ESC> to return to the main menu.

If the picture cannot be made acceptable, try a different monitor
and/or cable and run the test again. If the problem persists, replace
the motherboard and run the test again.
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J. GRAPHICS TABLET TEST

You would use this test if the customer complained about problems with

a graphics tablet.

This test allows you to check the operation of the Graphics Tablet,

Graphics Tablet Pen, and Graphics Tablet Interface Card.

To run the test:

1) Install the Graphics Tablet Interface card in slot 4 and connect
the tablet and pen to it.

2) Boot the Apple ][ Product Diagnostics diskette.

3) Use the <ESC> key to move the cursor to the CARD TESTS line on the
main menu, then press <RETURND.

4) Use the <ESC> key to move the cursor to the GRAPHICS TABLET TEST
line on the card tests menu, then press <RETURND.

5) The first screen lists some things that must be done before the
test will run. If any of the conditions have not been met, do
whatever is necessary to meet them and start again. Otherwise,
press <ESC> to continue.

The test will check the ROM on the interface card and report whether it

is good or bad, give you instructions on adjusting the interface card,

display a set—up screen for doing the adjustment, give instructions for
testing the tablet, display a screen for that test, and tell you if the
tablet works.

If the ROM test fails, replace the ROM and run the test again. If you

can't get the correct display during the interface card adjustment,

replace the pen and run the test again. If the attempted repair doesn't
fix the problem, replace the interface card. If you get missing dots
during the surface test, replace the tablet.
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K, APPLESOFT/INTEGER ROM CARD TEST
You would use this test if the customer complained about problems in
running programs written in the type of BASIC contained on the firmware

card.

This test checks each ROM in the APPLESOFT or INTEGER set on a firmware
card, whichever is installed.

To run the test:
1) Install the firmware card in slot O.
2) Boot the Apple ][ Product Diagnostics diskette.

3) Use the <ESC> key to move the cursor to the CARD TESTS line on the
main menu, then press <RETURND.

4) Use the <ESC> key to move the cursor to the APPLESOFT/INTEGER ROM
CARD line on the card test menu, then press <RETURND.

NOTE: This test MUST be observed during operation as it does not "keep
records" and report its results as the RAM test does.

The test will run with no more inputs from you. As each ROM is tested
the program will display the name of the ROM. After testing the ROM it
will report either "NO ERRORS FOUND" (for a good ROM) or "CAN'T MATCH
CODE" (for a bad one), then it will go on to the next ROM. When all of
the ROMs have been tested, it will return to the card test menu.

If any of the ROMs fail, replace it and run the test again.
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L.

LANGUAGE CARD TEST

You would use this test if the customer complained about problems
loading or running programs that use the language card (e.g. Pascal,
Pilot, Logo, Fortran, Cobol, etc.).

This test checks the RAM and the Autostart ROM located om the language
card. The disk drive is activated during the test to create electrical
noise and to put a heavy load on the power supply. These conditions
make it more likely that marginal RAM will fail.

To run the test:

1) Install the Language card in slot 0. The cable replaces the RAM IC
at location E3 on the motherboard (the left rear corner of the
outlined memory area).

2) Boot the Apple ][ Product Diagnostics diskette.

3) Use the <ESC> key to move the cursor to the CARD TESTS line on the
main menu, then press <RETURND.

4) Use the <ESC> key to move the cursor to the LANGUAGE CARD line on
the card test menu, then press <RETURND.

The test will check the language card RAM and display the results. The
results screen has a mini-menu at the bottom that works with the <ESC>
and RETURN keys as the other menus do. RETEST and BEGIN CONTINUOUS TEST
refer to the RAM test only, not to the entire language card test.

5) Select PROCEED WITH TEST and press <RETURND.

The test will display two status pages, then test the Autostart ROM.
You'll have to press a key to proceed from each of those steps to the
next. For the ROM test, the message "NO ERRORS ENCOUNTERED" (for a good
ROM) or "CANNOT MATCH CODE" (for a bad ROM) will be displayed briefly
(so you must be watching) before the test returns to the card test menu

If any RAM is shown as bad on the results screen, replace the bad IC
and run the test again. If any status states are bad, replace the
language card and run the test again. If the ROM fails, replace the ROM
and run the test again.
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M. DISK I/F CARD TEST

You would run this test if the customer complained about problems in
saving programs or data to a diskette, or loading them from a diskette.

This test checks the P5 or P5A PROM installed at location D3 on the
disk interface card, whichever is installed.

To run the test:

1) Note whether the Disk Interface card has a P5 (341-0027) or a P5A
(341-0028) PROM installed at location D3.
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2) Install the Disk Interface card in slot 6.

NOTE: If you are unable to boot using the Interface card being tested
(because it has a P5 PROM or won't work), install it in a slot other
than 0 or 6, and boot with a known good interface card in slot 6.

3) Boot the Apple ][ Product Diagnostics diskette.

4) Use the <ESC> key to move the cursor to the CARD TESTS line on the
main menu, then press <RETURND..

5) Use the <ESC> key to move the cursor to the DISK I/F CARD line on
the card test menu, then press <RETURND.

CONTINUED ON REVERSE
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6) When prompted to do so, enter the slot number where the Disk
Interface Card is installed.

7) When asked if the language card PROM is installed, answer Y if
there is a P5A PROM or N if there is a P5 PROM on the card.

NOTE: This test MUST be observed while running, as it doesn't "keep
records" or maintain a results display like the RAM test.

The test will finish with no more inputs from you. If the PROM checks
out OK, it will tell you so. If not, the message "UNABLE TO MATCH CODE"
will be displayed. After reporting its results, it returns to the card
test menu.

If the PROM fails, replace it and run the test again. If the problem
persists, replace the interface card and run the test again.
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N. PRINTER CARD TEST

You would use this test if the customer complained about problems in
the operation of a parallel printer (i.e. Epson or Centronics).

This test checks the PROM on the APPLE Parallel Interface card.

To run the test:

Install the Parallel Interface card in slot 1.
Boot the Apple ][ Product Diagnostics diskette.

Use the <ESC> key to move the cursor to the CARD TESTS line on the
main menu, then press <RETURND.

Use the <ESC> key to move the cursor to the PRINTER CARD line on
the card test menu, then press <RETURND.

When prompted to do so, enter the slot number where the Parallel
Interface card is installed (slot 1).

NOTE: This test MUST be observed during operation, as it doesn't "keep
records" and it returns to the menu when it is done.

The test will run with no further inputs from you. When it is done, it
will report '""CODE CHECKS OUT OK" for a good PROM or UNABLE TO MATCH
CODE" for a bad one.

If the PROM fails the test, replace it and run the test again. If the
problem persists, replace the interface card.
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SERIAL/COMMUNICATIONS CARD TEST

You would use this test if the customer complained about problems in
the operation of a serial printer (e.g. Qume or Diablo) or modem.

This test checks the Apple Serial Interface card and the Apple
Communications Interface card. Both cards must be installed for the
test to operate.

To run the test:

1) Install the Serial interface card in slot 1, and the Communications
interface card in slot 2.

2) Connect a loop-back jumper cable between the Serial Interface and
Communications Interface connectors.

-+ 0000000000
. 000000000000

3) Boot the Apple ][ Product Diagnostics diskette.

4) Use the <ESC> key to move the cursor to the CARD TESTS line on the
main menu, then press <RETURND.

5) Use the <ESC> key to move the cursor to the SERIAL/COMMUNICATION
CARD line on the card test menu, then press <RETURND.

CONTINUED ON REVERSE
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When prompted to do so, enter the slot numbers for the Serial
Interface card (slot 1) and the Communications Interface card (slot
2). The test will check the PROMs on both cards, reporting their
status (CODE CHECKS OUT OK or UNABLE TO MATCH CODE).

When the switch test screen appears, make sure that the picture
matches the actual DIP switch positions on the Serial card. Then
manipulate each switch to both of its positions and watch to see
that the picture follows the switch. Finish up with all of the
switches ON except switch #2.
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Press <ESC>. When the communications test screen appears, slowly
type a few characters. The characters that you type should appear
on both the SENT and RECEIVED lines.

When you are satisfied that the communication from Serial card to
Communications card is good (about 8 characters), press <ESC> ONCE.
This will reverse the direction of the test. The screen will look

almost identical except for the labels on the SENT and RECEIVED
lines.

Slowly type a few more characters. They should appear on the SENT
and RECEIVED lines as you type them.

When you are satisfied that the Communications card is talking to
the Serial card properly, press <ESCD.

test will display a status screen, telling you what revision PROMs
on each card and whether the cards are working properly.

If any of the PROMs fails the test, replace it. If the problem
persists, replace the appropriate card. If the switch setting test
doesn't work, replace the Serial card. If the communication test fails,
replace the Serial card. If it still fails, replace the Communications
card. After any of these actions, run the test again.
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P. SILENTYPE TEST

You would use this test if the customer complained about poor print
quality or any problems in the operation of the Silentype.

This test checks the PROM and RAM on the Silentype Interface card and
the various functions of the printer mechanism. You have the option at
the beginning of the test of printing a printer alignment pattern
instead of running the test.

To run the test:

1) 1Install the Silentype Interface card in slot 1 and connect the
Silentype to it.

2) Boot the Apple ][ Product Diagnostics diskette.

3) Use the <ESC> key to move the cursor to the CARD TESTS line on the
main menu, then press <RETURND.

4) TUse the <ESC)> key to move the cursor to the SILENTYPE TEST line on
the card test menu, then press <RETURND.

5) When given the option of aligning the print head, reply "N" (unless
you are doing an alignment, which is beyond the scope of this
lesson).

The test will check the PROM (firmware) and RAM on the Silentype
Interface card and report the status of each. It will then check the
margin switch on the Silentype and report its status.

6) The test will now exercise the carriage and paper drives, printing
and variable intensity circuits, and bi-directional print function.
It takes a few seconds after the screens appear before the tests
actually start. Judge the printer's performance in each step
according to the standards given by the diagnostic. Enter "Y" if it
is acceptable or '"N" if it isn't. If all of the tests pass, the
test will return to the card test menu.

It would be redundant to list here what you should do if a part of the
Silentype test fails, because a list of recommended corrective actions
is provided by the test itself in the event of failure (including if
you tell it that the result of one of the print function tests was
unacceptable).
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Apple ][ Technical Procedures
Section 3

Troubleshooting

Contents:

Apple ][ Troubleshooting Chart........-..........................3.3
Apple ][ Chip Swapping Chart...............‘.....................3'5
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Apple ][ Troubleshooting Chart

NOTE: The Probable Causes are listed in the order of probable failure. It

is recommended that Probable Causes are checked or replaced in the order

listed.

Symptom

Probable Cause

Apple will not boot;
drive comes on.

1) RAM row E.

2) RAM on Language Card
at location E2.

3) Motherboard

Programs run erratically,
often crash.

No beep and no message is
displayed; monitor has

random characters on screen
when the Apple is turned on;

drive does not come on.

1) RAM row C.

2) "F8" ROM at locatiomn
F3 on the motherboard.

3) "F8" ROM on the Lan-
guage Card at location
E2.

4) Motherboard

Peripheral does not
work properly.

e e e e e e e e T E e e e e e T T e S S S S I S ST e e

Keys fail to remove
appropriate character
from the keyboard test on
the Apple ][ diagnostic.

1) Keyboard Cable

2) Keyboard Electronic
3) Keyboard Mechanical
4) Motherboard

Applesoft or Integer
BASIC fails to operate
or is erratic.

1) ROM

Game I/0 port malfunction
(Check with diagnostic.)

1) Game Paddles
2) Motherboard

All video malfunctions
(Graphics and Text)

Cassette Interface
malfunction
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Apple ][ Troubleshooting Chart

Symptom Probable Cause
Apple ][ system dead. 1) Power Supply
(No beep, no video, 2) Motherboard

no power light)

Apple ][ system dead 1) Power Supply
(No beep, mno video, 2) Motherboard
power light on).

Speaker malfunction 1) Speaker

No video display 1) Video Cable
2) Video pot adjustment
3) Motherboard
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Apple ][ Chip Swapping Chart
Symptom Location(s) Defective Chip Type
Dead Apple Sy<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>