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Apple Service Guide
Macintosh Computers—Introduction

Introduction

The Apple Service Guide for Macintosh Computers is the first volume in a series of
booklets being developed to help Apple-certified technicians troubleshoot and repair
Apple products at their customers' sites. The second release, Apple Service Guide
for Laserwriter Printers, will be available in April 1991. Subsequent releases will
cover networking and communications and Macintosh peripherals.

The Apple Service Guide for Macintosh Computers does not replace the Apple
Service Technical Procedures. The Apple Service Guide condenses information
found inthe Technical Procedures and other Service publications, and presents this
information in a booklet format that is easy to use and easy to carry. The guide
includes only information that experienced technicians absolutely need to quickly
and reliably service Macintosh computers at the customer's site.

This March 1991 update to the Apple Service Guide for Macintosh Computers
replaces the original version of the guide (released in August 1990). For this
update we made the following additions and revisions:

* Added new software and hardware troubleshooting information, and relocated
this information to a new tab (On-Site Troubleshooting) at the front of the guide.

* Added information covering Apple's newest Macintosh computers—the Classic,
LC, and lisi (see Using the Guide on the next page).

* Revised information in the Portable tab to cover the new backlit display.

* Located Apple Desktop Bus (ADB) input devices and part numbers in the
General Information tab, and added other helpful information to this tab.

Key Features

« Portability—At 5-1/2 by 8 inches and 160 pages, the guide is easy to handle and
carry. Just slip the guide into your toolbox or briefcase.

» Easeof use—The plastic spiral binding is tough and enables you to lay the guide
openon any available surface. The paperis durable, and its matte finish prevents
glare from overhead lighting. The booklet uses tabs, subject/product icons, and
color highlighting to help you locate information quickly.

* Presentation of information—Information has been condensed to the extent
possible while type size has been kept easily readable. Extensive charts, tables,
and graphics present information clearly and concisely.

+ No updating required—This guide will be updated only as necessitated by
product changes or new product introductions. Updated versions of the
guide, such as this March 1991 release, replace previous versions.

+ Professional appearance—This guide is a high-quality publication that employs
the new Apple Service design and uses color to emphasize important informa-
tion. The cover has a protective coating to resist stains, and the high-resolution
printing process enhances the guide's professional appearance and readability.

Mar 91 ASG—Macintosh Computers i
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Guide Contents

Safety Procedures and Practices

Tab 1: On-Site Troubleshooting

Tab 2: Macintosh 128K, 512K, 512K enhanced, and Plus
Tab 3: Macintosh SE, SE/30, and Classic

Tab 4: Macintosh Portable

Tab 5: Macintosh LC

Tab 6: Macintosh Il, lix, and llfx

Tab 7: Macintosh llcx, llci, and llsi

Tab 8: General Information

Tab 9: Ports and Cables

Using the Guide

*IMPORTANT: When ordering a replacement module or spare part, be sure to
check the part number given in the guide against the current price pages in the
Apple Service Programs manual. Remember that the Apple Service Guide is
not updated on a regular basis.

Salety Procedures and Practices: You should be completely familiar with all safety

procedures and practices before using this guide. Please read this section.

Tah 1—0On-Site Troubleshooting: This tab section contains generic troubleshooting
information that you might find immediately helpful when you encounter a problem
at your customer's site. This information includes:

« Software troubleshooting information, including on-site quick checks, a system
crash checklist, and desktop procedures and practices

« Guide to system failures with system failure codes and explanations

«  Generic hardware troubleshooting guide and flowchart

« System software installation and system-software compatiblity guide

Tabs 2-7: The six Macintosh computer tab sections contain information specific to
particular models of the Macintosh computer. The types of information included are:

« Exploded-view drawings of the Macintosh systems

« Alphabetical parts lists (keyed to the exploded view drawings) with part numbers*
« Symptom/cure troubleshooting charts addressing system-specific problems

» System specifications, adjustments, and upgrade procedures

Tab 8 — General Informatign: This tab section contains information that applies to
more than one of the Macintosh computers. In this section you can find:

* Internal disk drive information

» 1 MB and 256K SIMM identification tables

= MacTest™ hookups and procedures

» ADB input devices and part numbers

* Anindex to the special tools required to repair Macintosh computers

Tah 9 — Ports and Cables: This tab section includes a table of peripheral cables,
Macintosh external connectors, tables of peripheral cable pin-outs, and pinfaces.

fi ASG—Macintosh Computers Mar 91
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WARNING: The compact Macintosh computers contain
high voltage and a high-vacuum picture tube. To pre-
vent serious personal injury and property damage.
make sure you read and understand the sately precau-
tions on the following pages.

WARNING: Voltage and video adjustments are per-
formed with the power on. Review lhe following cath-
ode-ray tube (CRT) safety and live adjustment rules be-
fore performing these adjustments.

WARNING: Failure to follow the rules for sale CRT dis-
charge could result in serious injury or property dam-
age. For compact Macintoshes. the CRT must be dis-
charged to the ground lug to preven! damage to the
logic board.

WARNING: Make sure that youare not grounded when:
You are working on plugged-in equipment
You are discharging a CRT
You are working on an unplugged CRT that has not
yel been discharged
You are performing live adjustments

WARNING: Electrostatic discharge (ESD) can cause
severe damage lo sensilive microcircuits. Macintosh
circuit boards contain CMOS components. among the
most sensitive chips in use today. CMOS chips. ROMs.
and SIMMs are very susceplible to ESD and skin acid
damage. To prevent damage to lhese componentls.
handle them only by the edges.

WARNING: Pulling a disk forcefully from a drive may
damage the mechanism. If a disk does not fully ejecl.
refer to "Disk Ejeclion Problems” in the General Infor-
mation section.

WARNING: A “dead’ lithium baltery is considered haz-
ardous waste and has some potential for explosion if
improperly handled. Mark the battery “Dead.” place it
inazip-lock wrapper and the packaging usedto ship the
replacement batlery. and return the dead battery to
Apple. where it will be disposed of following EPA guide-
lines. Exception: If the baltery is physically damaged.
do not return il to Apple: dispose of the battery locally
according to local ordinances.

ASG—Macintosh Computers Page 1
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Ten Rules to CRT Safety

1

10.

Do not work on a monitor alone. In case of an accident, having someone
nearby—and having someone trained in CPR—could save your life.

Remove all jewelry before performing repairs on a CRT. Removing these
conductors reduces the possibility of electric shock.

Never use a grounding wriststrap or heelstrap or work on a grounded
workbench mat when discharging a monitor or when performing live
adjustments. Grounding straps and mats are used to protect sensitive compo-
nents from ESD damage and should be used only when working on “dead” (un-
charged) equipment.

Wear safety goggles when working with a CRT. The CRT contains a high
vacuum. If cracked or broken, the CRT can implode (collapse into itself). To
protect your eyes, always wear safety goggles.

Before working inside a monitor, turn off the power and disconnect the AC
power cord. Certain parts of a monitor chassis are hot (electrified) when the
monitor is under power. Never work on a monitor under power except when
making live adjustments.

Keep one hand in your pocket or behind your back when working on a live
monitor. This reduces the risk of current passing through your body, should you
accidentally contact high voltage.

Always discharge the anode before touching anything inside the monitor.
High voltage (up to 12,000 volts DC) can be present on the anode (see Figure)
and other components—even when power is off.

Never touch the anode connector or the anode aperture. When a CRT is
replaced, the anode connector is removed, exposing the anode. The anode can
retain a charge of several thousand volts even when power is off and can regain
some charge even after being discharged.

Do not pick up or handle a CRT by its neck (see Figure). To prevent an
implosion, take every precaution against breaking the tube. Be especially
careful with the neck, where the tube is thinnest.

In addition, never touch the following components (see Figure) when
adjusting a live Macintosh CRT:

« The back of the power switch
* The yoke wires

» The anode connector

* The anode wire

+ The flyback transformer

Page 2 ASG—Macintosh Computers Mar 91
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CRT Safety l%
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Figure: Discharging the CRT
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Discharging & Devacuuming the CRT

Use the following procedure to discharge high voltage (12,000 volts) from the
picture tube of a compact Macintosh. This procedure and the CRT discharge
tool (see "Special Tools Index” in the General Information section) can be
used to discharge any Macintosh monitor.

WARNING: Discharge the anode to the metal ground lug
{see Figure on the previous page). Failure lo do so will
damage the logic board.

Discharge Procedure

—

Remove your grounding wriststrap and jewelry, and put on safety goggles.

2. Attach the alligator clip on the CRT discharge tool to the metal part of the ground

lug (see Figure on the previous page).

3. Putone hand in your pocket or behind your back. With your other hand, insert
the tip of the CRT discharge tool under the anode cap (see Figure on the

previous page) until it touches the anode ring.

4. Remove the CRT discharge tool. To be sure the CRT is discharged, repeat the
discharge procedure (you may want to repeat the procedure using a flat-blade

screwdriver with an insulated handle).

Note: The anode can build up voltage over time. To drain off any residual charges,
establish an ongoing ground. Fasten one end of an alligator lead to the ground lug

and the other end to the anode aperture.

Disposing of the Cathode-Ray Tube (CRT)

To prevent serious injury, follow the procedure described in this section whenever

discarding a CRT.

WARNING: To properly dispose of a defective CRT. you
must first devacuum the cathode-ray tube. Discarded
CRTs that have nol been devacuumed may become

cracked and implode. injuring anyone who happens to
be near.

Thick cardboard box large enough to conceal the CRT
Large, sharp diagonal cutters

Large pliers and duct tape

Safety goggles and gardening gloves

12" x 12" piece of cloth or heavy paper

Devacuuming Procedure

1. Put on safety goggles.

2. In the side of the box, about six inches from the bottom, cut a hole just large

enough to insert the tip of the CRT neck.

3. Place the CRT inside the box with the tip of the neck protruding through the hole,
and tape the box flaps down with the duct tape (see Figure on the next page).

Page 4 ASG—Maciniosh Computers Mar 91
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ESD Prevention
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Figure: Devacuuming the CRT

WARNING: Only the very tip of the CRT neck should be
protruding through the hole in the box, and the box must

=

not have any other opening.

4. Puton the gloves and, using the diagonal cutters, carefully clip off the connector
pins on the end of the CRT neck (see Figure).

5. Tape the piece of cloth or paper onto the box so that it forms a veil over the
opening, but allows access to the tip of the CRT (see Figure). The veil's purpose
is to catch bits of glass that may fly during the next step.

6. Make sure no one is standing nearby. Then stand to one side, reach under the
veil, and with the large pliers grasp the exposed tip of the CRT. Look away while
you snip off the tip of the CRT.

Note: You will probably hear a rush of air entering the CRT when the CRT vacuum

breaks—butevenifyoudon't, the procedure is complete if the tip of the CRT is clearly
broken off.

ESD Prevention

Electrostaticdischarge (ESD) canirreparably damage the sensitive CMOS chips
and printed circuitry of modern electronic components. Plastic utensils, styro-
foam cups, polyester clothing, even the ungrounded touch of your hand carry

sufficient electrostatic charges to damage electronic components. Follow the
ESD prevention rules and procedure on the next page to prevent ESD damage.

Mar 91 ASG—Macintosh Computers Page 5



ESD Prevention

ESD Prevention Rules

1.

Before working on a device containing a printed circuit, ground yourself
and your equipment. Use a grounded conductive workbench mat and a
grounding wriststrap, and ground your equipment to the mat. However:

WARNING: Make sure that you are not grounded when:

+  You work on plugged-in equipment
+  You discharge a cathode-ray tube (CRT)
»  Youworkonan unplugged CRT that has not yet been

discharged

Do not touch anybody who is working on integrated circuits. You could
“zap” the equipment through the technician—even if the technician is grounded.
Use static-shielding bags for boards and chips during storage, transpor-
tation, and handling. Leave all Apple service exchange components in their
ESD-safe packaging until you need them.

Handle all ICs by the body, not the leads. Also, do not touch the edge
connectors or exposed circuitry on boards or cards.

Do not wear polyester clothing or bring plastic, vinyl, or styrofoam into the
work environment. The electrostatic field around these nonconductors cannot
be removed.

Never place components on any metal surface. Use antistatic, conductive,
or foam rubber mats.

If possible, keep the humidity in the service area between 70% and 90%,
and use an ion generator. Charge levels are reduced (but not eliminated) in
high-humidity environments and in areas with ion generators.

If an ESD pad/workstation (see below) is not available, touch bare metal on the
power supply to discharge electrostatic charges.

Setting Up an ESD-Safe Workstation

Mz

Cenductive workbench mat with ground cord

Wiriststrap with built-in 1-megohm resistor and ground cord
Equipment ground cord with alligatar clips

Ground/polarity tester

Setup and Procedure

1.

2.

Remove all ESD hazards from the area. Nonconductive materials (see rule
#5 above) cannot be grounded and retain charges for hours and even days.
Use a ground/polarity tester to verify proper grounding of the power
outlet. If the outlet is wired incorrectly, most testers show a light pattern that
matches a code given on the tester. If the tester does not verify proper
grounding, move to another outlet that is safe.

Connect the ground cord of the workbench mat to ground.

Use a wriststrap ground cord. Fasten it to the workbench mat and to the
wriststrap. The wriststrap should touch your skin.

Finally, ground the equipment you are working on. Use alligator clips and
a grounding cord to attach any metal part of the device you are working on to
the grounded workbench mat.

Page 6 ASG—Macintosh Computers Mar 91
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On-Site Troubleshooting
Table of Contents

Contents Page

On-Site Troubleshooting Approach & Quick Checks . . . 1

Software Troubleshooting .. ................... 2-3
Desktop Procedures and Practices . . ............ 3-5
SYSIOM EAIUIES e+ 5 5 « 5 6 5 s m s 5 5 8 5 5 2 & o 6
System FailureCodes . . ..................... 7-10

SadMacErrorCodes .. ..o, 7

SYS1em EmMorCoHes .\ « » + ob mriowman w5 5 5 7 5 v 8-9

Application ErrorCodes .. . .................. 10
Hardware Troubleshooting . .................. 11-12
Startup Problems—Flowcharts . . .............. 13-19
Replacing/Installing System Software .. . .......... 20
System-Software Compatibility . . . ............... 21

On-Site Troubleshooting—Overall Approach

—_

. Perform Telephone and
Quick Checks = on-site Quick Checks

Duplicate problem & gather information

Software
Troubleshooting Go over System Crash Checklist
Perform appropriate Desktop Procedures
and Practices
Check System Failure Codes for clues
Hardware

Troubl eshooting —— Perform Hardware Troubleshooting

Telephone and On-Site Quick Checks

CNN NS

AN

Check the power source and power connection.

Check all cables and cable connections.

Check the adjustment of all user controls.

Check that not more than one system file is on the startup device/disk.

Check that the computer system and the system software are compatible (see
the System-Software Configurations table in this section).

Open the computer and verify that all circuit boards, fuses, and chips are secure,
clean, and undamaged.

Mar 91 ASG—Macintosh Computers Page 1



<.,> On-Site Troubleshooting
: Software Troubleshooting

Information Gathering

When quick checks do not identify the problem, try duplicating the problem (or
have your customer duplicate the problem) and gather as much information
about the problem as possible.

Note the following:

« Operating condition of the system when the problem occurs (application and
version being run; under Finder or Multifinder; system software and version
installed; whether networked; system configuration and attached peripherals;
INITs, CDEVs, and DAs installed; etc.)

= Exactly, what your customer is doing when the problem occurs

« What happens to the system (freezes, crashes, displays error message)

»  What your customer has tried to do to fix the problem, and with what results

« Ifthe problem appeared recently, note what your customer recently changed or
added to the system

Using this information, perform appropriate solutions from the following System
Crash Checklist. If this systematic approach does not fix the problem, your customer
probably has a hardware problem (refer to Hardware Troubleshooting later in
this section).

System Crash Checklist

v Check whether the problem is peculiar to one application (try replicating
the problem using another application). If the application is at fault, try the
following:

Possible Problem Solutions

Program incompatible 1. Try booting offending program first.
with MultiFinder 2. Switch to Finder.

Program incompatible 1. Revert to older version of system software.
with system software 2. Remove program from system.
3. Contact vendor about program update.

Program corrupted 1. System crashes can corrupt the program and the
system software. Remove the program.
2. Reinstall the program and system software from

original disks.
Insufficient memory 1. If under MultiFinder, close other applications and
fo run program restart program. (You may have to restart the
system).

2. If under MultiFinder, switch to Finder.

3. Allocate more memory to application. (Select
application, select Get Info from menu bar, and
increase allocated memory in the dialogue box.)

Page 2 ASG—Macintosh Computers Mar 91
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On-Site Troubleshooting @
Software Troubleshooting

The message 1. Make sure application is on drive.

"Application is busy 2. Launch application rather than document. If

or missing" displays application launches, it is not corrupted. Rebuild
your desktop (see Desktop Procedures and
Practices).

Programs (especially 1. If program was added just prior to problem,

DAs, INITs, and CDEVs) remove offending program.

conflict 2. Remove all DAs, INITs, and CDEVs, and replace
one at a time until offender is found (see Desktop
Procedures and Practices).

v Check whether problem is with system software (try booting from a floppy)
or with mulitiple system folders (use Find File under the Apple menu).

Problem Solution

Multiple system — Remove all system folders except folder with the

folders Macintosh icon on it (see Desktop Procedures
and Practices).

Corrupted system — Replace system software. Use Installer on

software original system software disks.

Important: When replacing corrupted system software, avoid introducing new
problems—always use Installer on the original system software disks. If you remove
the System file before running Installer, you will need to replace the fonts and desk
accessories on your custorner's system. Make copies of your customer's fonts and
desk accessories before running Installer. For more information, refer to "Replacing
the Systern File" under Desktop Procedures and Practices later in this tab.

Desktop Procedures and Practices

Identifying and remedying problems that may be software related requires
familiarity with basic desktop management procedures and practices. An inap-
propriately managed desktop could cause the following problems.

r Pr

Symptoms:  System crashes, unusual error messages, font and DA lists
change unexpectedly.
Occurs:  When disks containing system folders are dragged onto system,
or system software is loaded without using Installer
Remedy: Locate and remove all system folders without the Macintosh icon
on the folder; also remove any extra System or Finder files.
Procedure:  Bootfrom known-good system disk, use Find File DA to locate and
remove multiple system folders, and reboot computer.

Mar 91 ASG—Macintosh Computers Page 3



@> On-Site Troubleshooting

Desktop Procedures and Practices
INIT and CDEV Conflicts

Symptoms:  System crashes and myriad other problems
Occurs:  When INIT or CDEV conflicts with an application on system
Remedy: Locate and remove all INITs and CDEVs, and then replace them
one at a time until the conflict returns.

Procedure:  Place all INITs and CDEVs in a separate folder within system
folder (this prevents them from loading when booting system), and
return each INIT and CDEV to system folder one at a time.
(Renaming an INIT, such as prefixing it with a "Z" so it loads last,
sometimes remedies conflict.)

-0f- Pr

The RAM cache is a Control Panel feature that speeds up the operation of the
system. The RAM cache acts as a special RAM buffer between applications and disk
drives. From 32K to 768K of the most frequently used blocks of data can be stored
in the RAM cache, which can significantly increase speed within an application and
will cause applications to launch from and return to the Finder more quickly. Memory
problems can occur when the RAM cache is set too high.

Symptoms:  Insufficient memory problems, applications won't run, degraded
system performance, ID=28 system bombs in systems configured
with 1 MB or less of memory

Occurs:  When RAM cache is set too high (available system memory is
insufficient to run program)
Remedy:  Switch off RAM cache, or reduce amount of memory allocated to
RAM cache.

Procedure:  Open Control Panel and set RAM cache down as desired, and

then reboot system.

Rebuilding the Desktop / Slow Finder
Symptoms:  Finder cannot locate applications that are on disk drive, or Finder
is slow.

Occurs:  When disk is overloaded with applications and icons, or applica-
tions contain excessive number of file comments
Remedy: Rebuild desktop file (which erases comments from Get Info
comment box of all applications on drive).
Procedure:  Hold down <Option> and <Command> keys while booting, or
while quitting application if operating in Finder. Click Yes inresult-
ing dialog box (to rebuild the desktop).

Resetting Corrupted Parameter RAM

When an application crashes it sometimes executes code that corrupts parameter
RAM on Macintosh Il systems running system software prior to release 5.0. PRAM
contains information (a default value) required by the Macintosh operating system
(OS) to start up from an internal SCSI drive, as well as other OS information.

Symptoms:  Macintosh Il will not boot from internal SCSI drive.
Remedy: Reset parameter RAM to its default values.
Procedure:  Hold down <Shift>, <Option>, and <Command> keys while open-

Page 4 ASG—Macintosh Computers Mar 91
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On-Site Troubleshooting
Desktop Procedures and Practices

ing Control Panel DA. Click Yes in resulting dialog box to zap
PRAM, which resets some user options to their default values.

Restoring Damaged Boot Blocks

Symptoms:
Occurs:

Remedy:
Procedure:

System does not recognize or boot from hard disk drive.

When startup instructions (boot blocks) on the hard drive are
damaged, or the hard disk driver is damaged

Replace the hard disk driver.

Boot the computer from a startup disk that contains an appropriate
hard disk setup program. (For Apple HDAs, use the Apple HDSC
Setup program found on a Macintosh System Utilities disk.) Install
or update the hard disk driver on the hard drive.

Replacing the System File

Symptoms:
Occurs:

Remedy:

Procedure:

Apple Files:
(System Folder)

Minor, intermittent problems accessing disks, printing, system
stariup, or launching programs

When System file or related files are damaged, often from disk
writing errors

Replace the System file using the Installer. To ensure that the
problemis corrected, you should remove the entire System Folder
before using the Installer.

Copy all non-Apple system folder files from the System Folder to
another folder on the desktop (see below). Thendrag the System
Folder into the Trash and start up the Installer program from the
original system software disk. Place the non-Apple filesin the new
System Folder. (For information about using the Installer,
refer to Replacing/Installing System Software later in this
section.)

Access Privileges  Key Layout MultiFinder  Finder
Backgrounder AppleShare Keyboard Mouse
Clipboard File DA Handler Responder  Color
Startup Device Easy Access  Monitors System
Scrapbook File Finder Startup General Sound

Removing and Preventing Viruses

Symptoms:
Occurs:

Remedy:

Procedure:

Prevention:

Mar 91

Unexplained system crashes; corrupted or disappearing files
By using a disk or program that is infected by a virus; often
contracted from shareware found on electronic bulletin boards
Use an anitvirus program to eradicate the virus, and practice virus
prevention in the future.

Boot the computer from a startup disk that contains an anitvirus
application and launch the eradication program. There are
several effective antivirus programs, including Disinfectant by
John Norstad, Interferon and Virex by Robert Woodhead, and
SAM from Symantec.

Many of the antivirus applications include programs for screening
inserted disks for known viruses—use them! Also, master disks
should be locked; applications can be protected by locking them
using the Get Info box.

ASG—Macintosh Computers Page 5



@> On-Site Troubleshooting

System Failures

System Failures—Introduction

You are experiencing a serious system failure if your screen fills with dots,
strange patterns, or garbage characters, or your Mac emits sounds similar to
muted gunfire. Other system failures, often called crashes, can resultin a hung
system (for instance, your cursor is frozen in place on the screen) or a system
bomb with an error message and ID number. Often your only alternative is to hit
the reset button on the programmer's switch or restart the computer. However,
if you do encounter an alert box containing an error message and code, you
shiould note the error code and check it against one of the tables on the following
pages.

You can encounter three types of Macintosh system failure codes: boot (“Sad
Mec") failures, system failures, and application failures. Explanations of
these error codes can be found in the following tables. Whenever possible,
these explanations include suggestions that may help isolate the problem.
Further suggestions are given below on this page.

If these suggestions do not help and you have tried the software trou-
bleshooting recommendations on the previous pages of this section, refer
to Startup Problems—Flowcharts later in this section. You probably have

a hardware problem. I

About Sad Mac, System, and Application Error Codes

These codes and explanations (called Meanings in the table) can help lead you to
the source of the problem. If the Meaning given in the Error Code tables does not
recommend a solution, or the solution does not fix the problem, keep in mind that
serious system failures can be caused by:

Software problems (damaged program or system files; incompatible INIT files)
Data problems (damaged or incomplete data files; corrupted PRAM)
Damaged boot blocks

Hardware problems

Possible Solutions:

To rectify system problems, try rebuilding the desktop and restarting your system.
If this does not rectify the problem, use another startup disk and try:

O oW

Removing INITs from your system (especially INITs added recently)
Checking the disk for a virus

Replacing the System file and Finder using Installer

Replacing the application with a fresh copy from the master disk
Resetting the parameter RAM

Restoring the boot blocks

For instructions on performing these procedures, refer to "Desktop Proce-
dures and Practices" earlier in this section.

Page 6 ASG—Macintosh Computers Mar 91
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On-Site Troubleshooting
System Failure Codes
Sad Mac Error Codes

If a Macintosh Plus fails at startup, you will see a “Sad Mac” icon (see Figure)
and a six-digit error code. If aMacintosh SE fails at startup, the problem is usually
bad RAM and you will see a 16-digit SIMM error code (see the Macintosh SE
tab). If other Macintoshes fail at startup, you will hear a series of error chords
(see Startup Problems—Flowchart 2).

Sad Mac error codes can mean that the computer has failed the internal diagnostic
tests and you have a hardware problem. Sad Mac codes can also have less serious

causes, outlined below.
0 Sad M ibilities:
1. A non-System disk in the default drive.
2. A bad boot disk.
3. Anincompatible system file on the boot disk.
4. No Finder on the boot disk.
5. The programmer's switch is stuck.
Sad Mac Error Codes
Code Meaning Code Meaning
01__ _ _ | ROM test failure OF0006 | Overtlow trap - TRAPVY instruction 2
02 ___ _| RAMtest failure (bus subtest) 1 | 0F0007 | Privilege violation 2
03__ __| RAMtest failure (byte write) ! | OF0008 | Trace trap 2
04__ __| RAMtest failure (mod3 test) ! | OF0009 | Trap dispatcher error?2
og___|| FioM telluetedaese OFQ00A | Line 1111 trap2
uniqueness)
0F0001 | Bus error2 OF000B | Other trap 2
0F0002 | Address error 2 0F000C | Unimplemented trap executed 2
; ; Interrupt button, programmer's
2
0F0003 | lllegal instruction 0F000D switch 2.3
0F0004 | Zero divide2 0F0064 | Bad System file 2,4

0F0005 | Check trap - CHK instruction2 | 0F0065 | Bad Finder2

1 The first two digits indicate a RAM failure; the last four digits identify (in hexadecimal)
the suspected bad chip. Try removing the SIMMs, rubbing the connection area with a
pencil eraser to improve the connection, and replacing the SIMMs. If this doesn't help,
isolate the bad SIMMrefer to Flowchart 3, SIMM Verification) .

2 "0F" indicates a software error—the startup device was spinning before the failure
occurred. Try: (1) Restarting the Macintosh with the <Option> and <Command> keys
held down (rebuilding the desktop); or (2) Replacing the System file.

3 Check the interrupt buttan—it could be stuck.

4 The startup disk may be missing the System file.

Mar 91 ASG—Macintosh Computers Page 7
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System Error Codes

On-Site Troubleshooting
System Failure Codes

The two-digit system error code is located in the lower-right corner of the dialog
box that informs you "A Serious System Error Has Occurred.” Refer to the
System and Application Error Codes tables that follow for a list of these codes
and an explanation of their meaning.

System Error Codes

sode | Type Meaning
Program attempts to access an invalid memory location.
01 T Often caused by corrupt application. Replace application
with known-good copy or upgraded version. If replacing
software does not help, then probably a hardware problem.
A corrupt application has placed program information in an
02 Address error odd vs. even address location. Install a known-good copy
or upgraded version of the application.
03 llegal instruction Processor receives an instruction that does not match
Al mSIEto its internal list of instructions.
s Programmer told processor to divide by 0 (mathematically
04 Zero divide impossible).
Index out of range (for example, programmer declares an
05 Range check emar array of five elements and searches for the sixth).
Computer attempts to store a number that is too large for
o6 Overfiow the allotted space.
o7 Priviliie vislation 68000 is running in "user” mode and attempts to execute a
9 command that requires "supervisor" mode.
68000 chip can trace itself for debugging; can interfere
0s Traca madeiamor with normal execution.
Processor cannot execute a ROM call accessed via a
; trap with a hexadecimal "A" code. Often caused by a
09 Line:1010 trap corrupt application. Replace application with a
known-good copy or upgraded version.
10 Line 1111 trap An incorrect ROM call.
11 Exception error A miscellaneous hardware error not covered elsewhere.
12 Unimplemented Occurs when program attempits to execute a ROM call
core routine via an undefined trap.
13 Uninstalled Needed routines are not available or the interrupt switch
interrupt is pressed when a runtime debugger is not present.
14 1/0 core error Error in the file system or the device manager system.

Page 8
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On-Site Troubleshooting

System Failure Codes

System Error Codes

Code | Type Meaning
System could not load needed segment from disk into
Segment loader RAM memory. Often caused by a corrupt application.
15 Hii :
error Replace application with a known-good copy or upgraded
version.
16 Foating point error | A mathematical error.
17.94 Packages not System tries/fails to read special sections of the system
present (0-7) file called packages; System file may be damaged.
Program requests a chunk of memory, but the system
" Memany bl couldn't find enough.
Attempt to load program without a CODE resource of 0;
Bad program program is not a real program. Often caused by a corrupt
26 o R i
launch application. Replace application with a known-good copy
or upgraded version.
27 File system map Something is wrong with information on the disk. Try
damaged rebuilding the desktop.
. Two competing areas of memory, the stack and heap,
28 itack i have collided. You're out of memory or memory is not
eap F
being managed properly.
30 Disk insertion error
31 No disk insertion
41 Fivdar airoe Attempt to boot with startup disk that does not contain
the Finder. Create new startup disk.
32-56 | Memory mgr errors
100 | Mount volume error | Bad system file.
Mar 91 ASG—Macintosh Computers Page 9




On-Site Troubleshooting
System Failure Codes

Application Error Codes

Rather than receive an error message such as "The disk is locked," you may
receive a negative value error code such as -44 (see below). Refer to the
Application Error Codes table below for these codes and their meanings.

Application Error Codes

Code Meaning Code Meaning
3z | File directory full; folder cannot _4g | File with specified name/version
hold any more files. number already exists.
: t Attempt to open two paths to the
34 | Volume/disk is full. -49 same file for writing.
-35 | Specified volume does not exist. -50 | Parameter block error,
36 | voerror, .51 | File reference number does not
exist.
-37 | Badile or volume name. 58, | Feaciicd yolume {disic s aot
present in any drive.
38 Attempt to read or write an 54 Attempt to open a locked file for
unopened file. writing.
.39 Logical end_~of—1|le reached during 55 | Volume aiready mounist.
read operation.
-40 | Attempt to move before start of file. -56 | No such device.
Not a Macintosh disk; volume lacks
A | Memory aull, & Macintosh format directory.
-42 | Attempt to open too many files. -59 | Attempt to rename a file failed.
File not found or file is corrupted
43 and cannot be saved to. Save 60 Bad master directory; must
the file with another name and reinitialize volume (disk).
trash the original file.
Volume is locked by a hardware . -, '
-44 setting: the disk is write-protected. -61 | Tried writing to a read-only file.
-45 | File is "locked.”
Drive isn't connected or error in
updating the boot blocks. Try
46 Volume/disk is locked by a 64 repairing the boot blocks with Disk
software flag. First Aid or another hard disk utility,
or replace the hard disk driver
without erasing/reformatting disk.
Resource manager errors. Often
o 2 -192 4
47 File is busy; one or more files are i Installer cannot find/open one of
open. 199 system files it needs to install. Use
a different copy of Installer disk.
Page 10 ASG—Macintosh Computers Mar 91
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On-Site Troubleshooting <?>
Hardware Troubleshooting

Isolating a Hardware Problem

_|: Diagnostic Error Chords

System Self-Tests
System Error Codes

v

MacTest
Diagnostic Software -I:
Macintosh Hard Disk Test

v
Symptom/Cure Chart
Symptom / Cure _|: FIRISHLSAlRShRIE
Charts Module swapping
TrOUbIeShOOtlng —— Startup Problem Flowcharts

Flowcharts

System Self-Tests—Start up the customer's system, listen for diagnostic error
chords (see Startup Problems—Flowchart 2, in this section), and look for
system error codes (refer to System Failure Codes in this section).

Diagnostic Software—If the system passes the self tests but the problem
persists, try running the appropriate MacTest program (refer to the General
Information tab for MacTest versions, hookups, and procedures). If you
suspect a hard disk problem, you should also run the Macintosh Hard Disk Test
pragram.

Symptom Charts/Module Swapping—If the customer's system (or MacTest)
will not boot or MacTest fails to find the problem, refer to Symptom/Cure
Charts in the system tab that covers your customer's Macintosh. If you
think you recognize the problem and you have the necessary replacement
module with you, try module swapping.

Troubleshooting Flowcharts—If the customer's system (or MacTesf) will not
boot or MacTest fails to find the problem and the problem is not clearly defined
or not listed in the Symptom/Cure Charts, refer to the Startup Problems—
Flowcharts at the end of this section. These flowcharts present a step-by-step
procedure for isolating the problem.

Mar 91 ASG—Macintosh Computers Page 11



<,7\) On-Site Troubleshooting
J Hardware Troubleshooting

Hardware Troubleshooting Guidelines

1.

2;

Use only known-good test equipment and diagnostic programs.

The troubleshooting tools are designed to test a system in its minimum configu-
ration. Disconnect external peripherals and remove all NuBus cards. After
verifying that the computer is fully operational, reinstall/reconnect and test each
expansion card and external device one at a time.

When using the Symptom/Cure Charts, always try the solutions one at a time,
in sequence, until you fix the problem. If the problem remains, reinstall the
original module before trying the next solution.

The hardware troubleshooting flowcharts verify each repair action by looping
back to the start (Flowchart 1). If a repair does not fix the problem, reinstall the
original module, return to the flowblock of origin, and perform the next repair
action on the list.

When instructed to replace the logic board only, place the customer's SIMMs
on the replacement logic board. Be sure to use the SIMM removal tool (see
Special Tools Index urider General Information). To test the customer's
SIMMs, refer to Flowchart 3, SIMM Verification, in this section.

Always verify that the original problem has been fixed. To verify thatthe original
problemis fixed, duplicate the conditions under whichit appeared. To verify that
there are no additional faults, run MacTest .

Page 12 ASG—Macintosh Computers Mar 91
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On-Site Troubleshooting <)>
Startup Problems—Flowcharts

[ Flowchart 1 ]

Turn on system without startup disk.

At startup you

Sl heer startup sequence Certa
medium-pitched
e chorg. Aormal? Flowchart 2.

Is

Does disk
icon with smiling face
or flashing "?"
appear?

YES

Go to
Flowchart 4.

Boot appropriate MacTest disk.

Does
test screen

appear?

YES

Shut down and install
known-good MacTest disk.
Switch on power.

Does
test screen
appear?

Goto
Flowchart 6.

Run MacTest. Run

Mar 91

Macintosh Hard Disk Test.
Verify no faults.

J

End
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On-Site Troubleshooting
Startup Problems—Flowcharts

Flowchart 2
(Startup & Error Chords)

If an error is encountered at startup you will hear:

« First, a medium pitched, soft startup chord
(normal)

« Second, an error chord (not normal)

» Third, a test monitor chord (4 chords, low to high)

Pay close attention to the error (second) chord.

Is
error
chord a short,
harsh
chord?

error
chord a medium-
pitched
chord?

error
chord a medium-
pitched then high
chord?

Return
to Flowchart 1.

Page 14

Initial hardware self-tests failed.

1. Replace the logic board only.
Install customer's SIMMs on
the replacement logic board.

2. Install exchange SIMMs on
customer's logic board.

3. Verify customer's SIMMs.

YES

RAM self-test failed.

1. If system is Macintosh lIfx,
check for NEC SIMMs.
Replace NEC SIMMs with
date code below 9052.

2. Install exchange SIMMs in
Bank A of customer's logic
board.

3. Install exchange SIMMs in
Bank B of customer's logic
board.

4. Replace the logic board.

5. Verify customer's SIMMs.

ASG—Macintosh Computers

Goto
Flowchart 3.
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On-Site Troubleshooting
Startup Problems—Flowcharts

Flowchart 3
(SIMM Verification)

Note: When verifying SIMMSs, you need:
« As many known-good SIMMs as SIMM
slots in each bank of the customer's

logic board.
* Known-good SIMMs the same size as
the customer's SIMMs.

A 4
Install known-good SIMMs in Bank A.
Leave one SIMM slot empty.

¥

Install one of the customer's SIMMs
in the empty slot in Bank A.

!

Place the drive mount into position,
connect one drive cable only, and
switch on system power.

1. Switch off system
power.

2. Remove, mark, and
set aside the cus-

Do you
hear normal
startup chord and see

tomer's bad SIMM. disk with tI_Iashing
3. Check next cus- question
tomer SIMM.

1. Switch off system
power.

2. Remove another

- known-good SIMM.

3. Install another of
the customer's
SIMMs.

Repeat for Bank B. !

this the last
customer SIMM to
be installed in
Bank B?

Return to
Flowchart 1.
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On-Site Troubleshooting
Startup Problems—Flowcharts

[ Flowchart 4 J—

|

Note: Suspected problem
areas include system video,
system logic and control, and
system power.

« Disconnect SCS| power &
cable connectors.

- Disconnect disk drive 2 cable.

+ Run system from drive 1 only.

!

Note: You must install a filter
block and terminator to boot a
Macintosh lifx with the SCSI
power & cable connectors
disconnected.

Switch on system without startup disk.

Page 16

Is
any video
displayed?

Does
disk icon
with flashing "?"
appear?,

video displaying
unrecognizable
garbage?

Is
an error icon
displayed?

Goto
Flowchart 6.

O

Goto

Is
LED lit & fan
running?

Go to

| 2. Replace monitor. If now OK,

1. Replace video cable.

troubleshoot monitor. If not
OK, go to box below.

¥

Flowchart 5.

. Replace video interface card. If
now OK, troubleshoot replace-
able RAM on bad card.

. Replace logic board SIMMs.
Go to "SIMM Verification"
Flowchart 3.

3. Replace logic board. Be sure

to install customer's SIMMs on
replacement logic board.

4. Replace power supply.

Flowchart 6.

ASG—Macintosh Computers
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On-Site Troubleshooting <?>
Startup Problems—Flowcharts
Note: Suspected problem

I areas include system power,
[ FIOWChﬂI’t 5 system logic and control,

and system video.

Turn off system power, remove the top
cover, and check the lithium batteries with
a voltmeter. The batteries must read :
« 2.8V or higher - Macintosh Classic,
SE & SE/30, LC, llsi, llex, and llci
= 3.2V or higher - Macintosh 11/11x/11fx

1. Replace power supply.

YES | 2. Replace logic board. Be sure
to install customer's SIMMs on
replacement logic board.

Are
batteries
OK?

Replace bad batteries
and continue procedure.

Goto
Flowchart 7.

Is
LED lit & fan
running?

1. Replace video cable.

2. Replace monitor. If now OK,
troubleshoot monitor.

3. Replace video interface card.

If now OK, troubleshoot replace-
able RAM on bad card.

i 4. Replace logic board SIMMs.

Go to "SIMM Verification”
Flowchart 3.

5. Replace logic board. Be sure to
install customer's SIMMs on
replacement logic board.

6. Replace power supply.

Does disk
icon with smiling face
or flashing "?"
appear?

Goto
Flowchart 7.

Return to
Flowchart 1.
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On-Site Troubleshooting
Startup Problems—Flowcharts

[ Flowchart 6 ]—
!

Note: Suspected problem areas
include the input/output devices,
SCSI drive, system power, and
system logic and control.

If necessary, switch off

system & disconnect:

+ SCSI power & cable
connectors

» Second disk drive cable

v

Boot MacTest disk.

Does
test screen
appear?

YES

®—" Run MacTest.
Switch off system power and

reconnect 2nd drive (if present).
Switch on system power.

Does disk
icon with smiling face
or flashing "?"
appear?

il b e

Replace drive 1 cable.
Replace disk drive 1.
Replace power supply.
Replace logic board. Be sure
to install customer's SIMMs
on replacement logic board.

Return to
Flowchart 1.

YES

. Replace drive 2 cable.

. Replace disk drive 2.

. Replace power supply.

. Replace logic board. Be sure
to install customer's SIMMs
on replacement logic board.

WO =

Boot MacTest disk.

Does
test screen
appear?

Page 18

Goto
Flowchart 7.

ASG—Macintosh Computers

Return to
Flowchart 1.
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On-Site Troubleshooting
Startup Problems—Flowcharts

[ Flowchart 7 J—

Run MacTest.

Switch off system power and
reconnect SCSI power and
cable connectors. Switch on
system power.

Does disk

icon with smiling face ~.NO

Note: Suspected problem areas
include the SCSI drive, system
power, and system logic & control.

or flashing "?"
appear?

YES

Boot MacTest disk.

Does
test screen
appear?

YES

Run MacTesi. Run
Macintosh Hard Disk Test.
Verify absence of faults.

Mar 91

END

1. Replace SCSI power and
connector cables.

2. Replace SCSI drives.

3. Replace power supply.

4. Replace logic board. Be sure
to install customer's SIMMs
on replacement logic board.

ASG—Macintosh Computers

Return to

Flowchart 1.
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@ On-Site Troubleshooting
u Replacing/Installing System Software

You may need to install system software at the customer’s site. Some systems—
currently those with 80 or 160 MB internal SCSI drives—are shipped with the
operating system already installed on the hard drive. Replacing these SCSI
drives requires reinstalling system software.

installing System Software Versions 6.0.2 to 6.0.4

Requirements

Installation 1z

4.
5.

System Software (ver. 6.0.2, 6.0.3, or 6.0.4)
(System & Printing Tools, Utilities 1 & 2)

Insertthe System Tools disk in a floppy drive, and switch on
the computer.

Double-click on the System Tools disk icon, the Setup
Folder, and Installer.

Select the disk on which you want to install system soft-
ware. Click Drive until you see this disk.

Select your computer type and click Install.

When finished, quit the Installer and reboot.

Installing System Software Version 6.0.5 or Later

The Installer has Easy Install and Customize options. Easy Install automatically
installs system and printer software that is appropriate for the destination disk

and your computer.

You must use the Customize option to install Ap-

pleShare® workstation software. The Customize option can also be used to
create a boot disk with the minimal software required for any Macintosh system.

Requirements

Installation 1

5.

6.
5.

Page 20

System Software (ver. 6.0.5 or later)
(System & Printing Tools, Utilities 1 & 2, & HyperCard®)

Insert the System Tools disk in a floppy drive and switch on
the computer.

Double-click on the System Tools disk icon and on the
Installer.

When the welcome screen appears, click OK.

Select the disk on which you want to install system soft-
ware. Ciick Switch Disk until you see this disk.

Click Install. The appropriate software is automatically in-
stalled.
When finished, quit the Installer and reboot.

Click Customize. Then select (click or shift-click) the
software you wish to install from the options listed in the
scrollable window.

Click Install. The selected software is then installed.
When finished, quit the Installer and reboot.

ASG—Macintosh Computers Mar 91
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On-Site Troubleshooting
System-Software Compatibility

System-Software Configurations

Macintosh
Model

Recommended
Versions

Acceptable
Versions

128K

System 2.0/Finder 4.1

512K

System 3.2/Finder 5.3

512Ke

System 3.2/Finder 5.3
System 3.3/Finder 5.4
System 3.4/Finder 5.4

System 4.0/Finder 5.4
System 4.1/Finder 5.5

Plus

System 6.0.2/Finder 6.1
System 6.0.3/Finder 6.1
System 6.0.4/Finder 6.1
System 6.0.5/Finder 6.1
System 6.0.7/Finder 6.1

System 3.2/Finder 5.3
System 3.3/Finder 5.4
System 4.0/Finder 5.4
System 4.1/Finder 5.5
System 4.2/Finder 6.0

SE

System 6.0.2/Finder 6.1
System 6.0.3/Finder 6.1
System 6.0.4/Finder 6.1
System 6.0.5/Finder 6.1
System 6.0.7/Finder 6.1

System 4.0/Finder 5.4
System 4.1/Finder 5.5
System 4.2/Finder 6.0

System 6.0.2/Finder 6.1
System 6.0.3/Finder 6.1
System 6.0.4/Finder 6.1
System 6.0.5/Finder 6.1
System 6.0.7/Finder 6.1

System 4.1/Finder 5.5
System 4.2/Finder 6.0

SE/30
Iix, llex

System 6.0.3/Finder 6.1
System 6.0.4/Finder 6.1
System 6.0.5/Finder 6.1
System 6.0.7/Finder 6.1

lici

System 6.0.4/Finder 6.1
System 6.0.5/Finder 6.1
System 6.0.7/Finder 6.1

Portable

System 6.0.5/Finder 6.1
System 6.0.7/Finder 6.1

System 6.0.4/Finder 6.1

Iifx

System 6.0.5/Finder 6.1
System 6.0.7/Finder 6.1

Classilc,
LC, lisi

System 6.0.7/Finder 6.1

Mar 91
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Macintosh and Macintosh Plus
Table of Contents

Contents Page
Exploded View . ......... ..., .2
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Specifications . .. ... .. 12
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Macintosh and Macintosh Plus

Exploded View

Internal Drive

Shield
CRT & Yoke 400K/B00K
Assembly CRT Disk Drive
Socket
Cable
Internal
Drive
Cable
>
A Insulator
Shield
=N
=% Power/
5 '?-_ﬂr Swee,
= Boar

Chassis

o

426-1001
Logic Board

426-1007

Page 2 ASG—Macintosh Computers Mar 91
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Macintosh and Macintosh Plus

Parts List
Macintosh only
Disk Drive, Apple 3.5, 400K Mechanism . ....................... 661-76156
Internal Drive Cable, 3-1/2" (red stripe — also 800K Mechanism)* . . 5§80-0167
Internal Drive Shield . . .. ........ ... ... .. ... ..., 805-0765
Front Bezel, Macintosh,Beige . .................. ... .. .. ... 810-0373
Logolabel(Bezel).............coiriiiiiiiiiiiiiiiiaa. 825-0547
Keyboard Parts (for cbsolete Keyboard 661-9654):
KeyboardBottomCase . .............ccoiiiiiiiiniiinn. ., 815-0754
Keyboard Top Case..........c.ouiiiiiiiiiiiinerennnnnnnns 815-0728
Keycap Set. . ...ttt it i it i ittt e 658-7039
LogicBoard, 128KMain .............ccovviiiiiiiiiiiinnn.. 661-96152
LogicBoard, 512KMain......... ... i, 661-96236
Battery, Alkaline, 4.5V ...ttt 742-0003
RFI Shroud, Macintosh . . ......... ..ottt 805-0577
ROM, High, Rev. B, Macintosh with 400K Floppy Disk Drive . .. ... 661-0220
ROM, Low, Rev. B, Macintosh with 400K Floppy Disk Drive ... . ... 661-0221
ROM, High, Macintosh with 800K Floppy Drive ................ 661-0632
ROM, Low, Macintosh with 800K FloppyDrive . ................ 661-0633
Rear HousingwithlLabel ............... ... . coiiiiiiiie, 630-5139
Agency ApprovalLabel . . ....... ... ... il 825-4018
Agency Approval Label, 512K .. ......... ... .. ... i, 825-1014
Logolabel(Housing)...............ooi i, 825-0613
Macintosh Battery Door,Beige . ...................oiiaaL. 815-0938
Macintosh Foot, Platinum (beige foot not available) . ........... 865-0051
Macintosh Label . ........ ... .. ittt iiiiainnnann 825-0742
Macintosh Signature 128KLabel . ......... ... ... .. .. ..., 825-1064
Macintosh Signature 512K Label ................ ... ... ..., 825-1065
Macintosh Plus only
Cable, Peripheral Adapter, Smoke ..............ccoiiiinet. 699-0430
Front Bezel, Macintosh Plus,Beige . . .. ................cooiuat. 810-0379
Front Bezel, Macintosh Plus, Platinum .. ........................ 810-0385
Ground Clip, Macintosh Plus . .. .............ooiiiiiiinaae, 805-0910
LogoLabel (Bezel)............coviiminiiiiiiiiiiiiin, 825-0547
Keyboard, Platinum (withcable) . .........................o.al. 661-0416
Keyboard, Platinum, French . .. .. .......... ..o it F661-0416
Keyboard, Platinum, FrenchCanadian..................... ... C661-0416
Keyboard, Platinum,German . .............. ..o, D661-0416
Keyboard, Platinum, ltalian. ................. ... it T661-0416
Keyboard, Platinum, Spanish .. ...............oiiiiiiiiia, E661-0416
Keyboard Parts (for Keyboard 661-0416):
Bottom Cover, Platinum . . .......coiiiiiii it i i 815-0984
Cable, Keyboard/Keypad, Smoke . . ................. ... ... 580-0170
KeycapSet,Smoke ............cciiiiiiiiiiiiiiiiiia., 658-5190
Keyswitch, Alps Alphalock . ...t 705-0077
Keyswitch, AlpsLlong-Stem . . ..., 705-0070
Keyswitch, Mitsumi .. ..........oov i, 705-0104
Keyswitch, Mitsumilocking...............ooivvinvininnne. 705-0044
TopCover,Platinum . .............iiiiiiiiiiiiiii i, 815-0983
*Refer to "Internal Drive Cables” in General Information. continued...
Mar 91 ASG—Macintosh Computers Page 3



Logic Board (w/o RAM; replaces 661-0321) ... ................... 661-0525
Battery, Alkaline, 4.5V . . . ... .. 742-0003
Resistor, 150 0Ohms, 1/4 W, 5% . .. .o oo i e e e eneenns 101-4151
RFI Shroud, Macintosh Plus . .. ..... ... .. . i 805-5047
RONL HIGH:: & seomies on 08 sonesoues 05 Sris & & 5 amis & 661-0632
ROM, LOW ..ttt e e e e 661-0633
SIMM, 256K, 120 NS .o o cosimman wrmn s s s i i w0 wares a5 o 661-0402
SIMM; 2565, DIP; Y205 corownis 2o s eumeyas 4 ssavusdss o 661-0494
SIMM, TMB, 120 NS . ..ottt e e eea e e e 661-0403

Mouse, Apple, Platinum . . ... ... e 661-0400

Rear Housing, Bolge . c..uws s i ssmins in seiviesrs v s S 630-5211
Agency Approval Label,Beige ... ......... ... ..o i 825-1254
BatteryDoor,Beige . ... 815-0938
Reset/Interrupt Switch,Beige . . .. ........ ... ... ... 815-0737

Rear Housing, Platinum . .. ...t 630-5235
Agency Approval Label, Platinum . .......................... 825-1345
Battery Door, Platinum . . ........ oo 815-0971
Reset/Interrupt Switch, Smoke . .. ........ ... ... ... ... 815-0763

Rear Housing, Beige and Platinum—Parts for Both:

Ground Clip, UPPEF . ... oo v ettt i iee e e 805-0575
Macintosh Foot, Platinum (beige foot not available) .. ........... 865-0051
Screw, Tap, 8-32 x .625, Torx, Blk Zinc Oxide (main case bottom) . 435-5002
Screw, Tap, M 4.22 x 1.41 x 16, Torx, Zinc (main case top) .. .. ... 426-1007

Macintosh & Macintosh Plus

GIESSIS . .1 s samesansesn me 15 s oo 500 b bisEs S a2 Seris 805-0766
Serew; M3 B0 6 cowen s swsms v on s o s wasamne 462-3100
Screw, Tap, 6-32 x .375, Chassis Grounding . . ................ 490-0002

CRT and Yoke Assembly .. ..., 076-0103
ORT SockatiGablB s sm s W s G 590-0160
MyIEFWESHBE sy an ma wpiazes 05 18 5 Solier e S 20nses 8 5i 725-0018
Screw, Tap, M4.22x1.41 x 13 (CRT & Chassis) . ............. 426-1001

Disk Drive, Apple 3.5, 800K Mechanism (512K Enhanced and Plus) . . . 661-0345
Internal Drive Cable, 3-1/2" (yellow stripe) . .. ................. 590-0437
Internal Drive Shield (512K Enhanced and Plus) . .............. 805-0217
Packing Disk, 2-sided (for transporting) . . .................... 003-0003

Keyboard, Beige (replacing 661-96154) .. ....................... 661-0322
Bottomi Cover, Baige . oo v swvmiisan wa sowpsses 5 sobess 815-0937
Cable, Keyboard/Keypad, Beige . . ................ccccoun... 590-0144
Keycap Set,Beige .. ........cciiiiiiiii i 658-5186
Keyswitch, Alps Alphalock . ..., 705-0077
Keyswitch, AlpsLong-Stem ... .. ... i 705-0070
Keyswitch, Mitsumi . .. ....... . e 705-0104
Keyswitch, MitsumiLocking . . ............. ...t 705-0044
Screw, Tap 2.20 x 6.25 (KeyboardCase) . . . .................. 430-1025
ToORCOVER; BRIGE .« we vux o simmwmuns o2 i wsmamy £ 0 aaSws o 815-0936

Mouse, Macintosh, Beige . .. ... 661-96155
Mouseball Retainer . ...t 815-0409
Rubber-Coated Mouseball . .. ..................0oiiiinnnn. 699-8001

Powsr:Cable, BoIga'. . v« cowovun s va vn s s s e a o i 590-0138

Power Cable, SMOKe . . . ... .oii it i e 590-0131

Power Supply, 110V, BeIge . . . . . ..ottt 661-0461

Page 4 ASG—Macintosh Computers Mar 91
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Macintosh and Macintosh Plus
Parts List & Power/Sweep Volt. Adj.

Power Supply, 110V, Platinum . . . ..... ... .o ...
Power/SweepBoard, 220 V. ... ...t e
Brightness Knob, Smoke . .. ......coviiii i
Cable, Power Supplytologic.........covvniiiniinnenna...
Fuse, Power Supply, Int, 1.6 A250V ...
Fuse, Power Supply, U.S.,,25A250V . ...,
Ground Elig, LOWBE coo s o ommmmmens s s wisminacs @5 w5 o s
Insulator Shield (Back of Power Supply) .. ... ...coiviinannnn
Screw, M 29X 10 . ... o e 470-2101
Service Packaging, B00K/1.4MBDrives ... .....covvviiinnninnn..n 602-0210

Power/Sweep Voltage Adjustment

You must verify correct voltages whenever the logic board or power/sweep
board is replaced. If the voltages are outside specified tolerances, perform the
voltage and video adjustments.

______ Voltage
Regulator

Figure: Voltage Adjustment Control

WARNING: Vollage adjustments are performed with the
power on. Review the CRT safety and live adjustment
rules before performing this procedure.

WARNING: When using the voltmeter. make sure the
banana plug test probes do not short to one another.
which will damage the Macintosh. Pull the insulating
rubber hoods over the test probes.

i
AN

Voltage Adjustment Procedure

1. Switch off power, disconnect the power cord, and disconnect any peripheral
devices.

2. Connectthe voltage test cable to the external disk drive port at the rear of the
computer.

3. Use the voltmeter and orange test cable as follows:
a. Connect the black voltmeter lead between the ground terminal of the
voltmeter and the computer chassis.
b. Connect the orange test cable lead (12-volt lead) to the voltage input terminal
on the veltmeter. continued...

Mar 91 ASG—Macintosh Computers Page 5
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Macintosh and Macintosh Plus
; CRT Yoke Adjustments

c. Connect the power cord and switch on the computer. The voltage reading
must be from 11.90 to 12.75 volts.

d. If not within tolerance, use the plastic alignment tool to adjust the voltage
regulator on the power/sweep board (see Figure on previous page).

4. Switch off computer power and disconnect the orange lead.

5. Connect the red test cable lead (5-volt lead) to the voltage input terminal and
switchoncomputer. Ifthe voltage reading is not5 volts (+.15V), adjustthe voltage
regulator (see Figure on previous page).

6. Repeat steps to verify correct voltages. Replace the power/sweep board if
correct voltages cannot be attained.

Yoke Collar
Plastic Spokes

Yoke Clamp
Screw

Centering
Rings

Figure: CRT Adjustment Controls

WARNING: Video adjustments are performed with the
power on. Review the CRT safety rules before perform-

ing these procedures.

Tilt Adjustment Procedure

1. Remove the cover and discharge the CRT. Turn the computer so that the
back is facing you, and place a mirror in front of the CRT screen.

2. Loosen the yoke clamp screw two or three turns (see Figure).

3. Connect the power cord and switch the power on.

Page 6 ASG—Macintosh Computers Mar 91
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Macintosh and Macintosh Plus
CRT Yoke Adjustments

0

8.

Place one hand behind your back, and with your other hand grasp only the plastic
spokes of the yoke collar (see Figure). Rotate the yoke collar until the top and
bottom edges of the picture appear parallel with the top and bottom edges of the
bezel. (Do not move the magnets, which are preset by the manufacturer
and should not be adjusted.)

Switch the power off, unplug the computer, and discharge the CRT.

Hold the yoke collar in position and tighten the yoke clamp screw so that the
yoke collar will not slip (see Figure). Don't overtighten.

Connect the power cord and switch the power on to verify that the adjustment is
still correct.

Replace the cover.

Centering Ring Adjustment Procedure

1.

Remove the cover and discharge the CRT. Turn the computer so that the back
is facing you, and place a mirror in front of the CRT screen.

Locate the two centering rings on the yoke assembly (see Figure on previous
page). If a bonding material is holding the rings in place, use a small matte knife
to break the bonding.

Connect the power cord and switch the power on.
Rotate each ring about half a turn and observe the effect on the screen. The
adjustment of the centering rings determines whether the picture is centered

or offset to one side.

Center the picture by first holding the front ring steady and moving the rearring,
then holding the rear ring steady and moving the front ring.

Whenthe screen is properly centered, switch the power off, unplug the computer,
and replace the cover.

Mar 91 ASG—Macintosh Computers Page 7




Macintosh and Macintosh Plus
Video Adjustments

L

Perform the video adjustments whenever the CRT or power/sweep board is
replaced.

Brightne: ;
gc::m rsof; Width
Adjustment
Focus i

Height

Adustment Adjustment

} User

Brightness
Knob

Figure: Video Adjustment Controls

WARNING: Video adjustments are performed with the
power on. Review the CRT safety rules before perform-

ing these procedures.

Brightness and Contrast Adjustment Procedure

1. Remove the cover and discharge the CRT. Turn the computer so that
the back is facing you and place a mirror in front of the CRT screen.

2. Connect the power cord and switch the power on.

3. Turn the user brightness knob (see Figure) fully clockwise.

4. Usingthe alignmenttool, turn the brightness control (see Figure) fully counter-
clockwise so that white lines are visible on the screen. Then turn the brightness

control clockwise until the white lines just disappear.

5. Turn the user brightness knob slightly counterclockwise to achieve the ideal

brightness and contrast adjustment.

Size Adjustment Procedure

1. Use the plastic alignment tool to adjust the width adjustment (see Figure) until

the raster is approximately 7 inches wide.

2. Use the alignment tool to adjust the height adjustment (see Figure) until the

raster is approximately 4.7 inches high.
Focus Adjustment Procedure

1. Launch any application or document to fill the screen with information.

2. Turn the focus adjustment (see Figure) fully clockwise. Then turn the focus
adjustment back (counterclockwise) one-eighth of a turn and adjust for best

overall focus.
3. Close the application, switch off computer power, and replace the cover.

Page 8 ASG—Macintosh Computers Mar 91
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Macintosh and Macintosh Plus
Symptom/Cure Chart

Video Problems Solutions

No video, but audio 1. Turn contrast control fully clockwise.
tone is present and 2. Check video cable.
drive operates 3. Replace neck cable.

4. Replace power/sweep board.

5. Replace logic board.

Screen is bright 1. Replace power/sweep board.
and audio is present, 2. Replace logic board.

but no video

information is present

Drive Problems Solutions
Disk ejects; display 1. Replace bad disk.
shows disk icon 2. Replace disk drive cable.
with blinking “X” 3. Replace disk drive.
4. Replace logic board.
Unable to insert 1. Power off the system and hold mouse button
disk all the way down while switching power back on to ensure eject

cycle has been completed.
2. Replace disk drive.

Drive will not eject 1. Hold down <Shift> and <Command> keys and
disk press 1 (for the internal drive) or 2 (for external
drive).

2. Pull down File menu and select Eject. Attempt this
two or three times.

3. Eject disk manually by pushing opened paper clip

into hole beside drive slot.

Replace disk drive.

»

Will not read disks
on internal or
external drive

Replace bad disk.

Replace disk drive cable.
Replace Mylar RFI shield.
Replace disk drive.

Verify ROMs on logic board.
Replace logic board.

o o e

Replace disk drive cable.
Replace disk drive.
Replace logic board.

Audio tone sounds
at power on, video
is present, but drive
does not operate

W~

Drive continually 1. Check disk drive cable. See the compatibility
ejects disk table under Disk Drives—Internal Drive Cables
in General Information.
2. Replace disk drive.
continued...

Mar 91 ASG—Macintosh Computers Page 9



Macintosh and Macintosh Plus

e Symptom/Cure Chart
Drive Problems Solutions
(continued)
Disk drive runs 1. Replace bad disk.
continuously 2. Replace disk drive cable.
3. Replace disk drive.
4. Replace logic board.
400K drive 1. If logic board has Rev. A ROMs and drive

will not boot

Peripheral Problems

Cursor does not
move

Cursor moves but
clicking mouse
praduces no
response

No response to any
key on the keyboard

No response from
a particular key

Known-good
ImageWriter, or
ImageWriter Il
will not print

Known-good
LaserWriter
will not print

Page 10

2.

stepper motor is serial number F518 or higher,
upgrade to Rev. B ROMs.
Replace disk drive.

Solutions

ASG—Macintosh Computers

Connect mouse.
Replace mouse.
Replace logic board.

Replace mouse.
Replace logic board.

Replace keyboard cable.
Replace keyboard.
Replace logic board.

Replace keyswitch.
Replace keyboard.
Replace logic board.

Make sure Chooser and Control Panel are set
correctly.

Replace software with known-good software.
Replace printer interface cable.

Replace logic board.

Make sure Chooser and Control Panel are set
correctly.

Replace software with known-good software.
Refer to Networks tab in Apple Service
Technical Procedures.

Mar 91
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Macintosh and Macintosh Plus
Symptom/Cure Chart

Miscellaneous
Problems

When turned on,
Macintosh Plus
continuously beeps
and tries to power up

Clicking or chirping
sound

Smoke/odor issues
from computer

No video, no audio
tone, and no drive
operation

MacTest displays
128K/512K when
1 MB Macintosh
Plus is tested

When developer's
switch is installed,
Macintosh Plus
resets intermittently

Macintosh Plus
hangs on startup

Macintosh 512K
enhanced has two
RFI shrouds

Mar 91

Solutions

—y

Check power/sweep voltage.

2. Replace power/sweep board, logic board, and
internal drive; then turn on Macintosh Plus.
Replacing only the power/sweep board may
damage the new power/sweep board.

Connect logic board cable.
Perform voltage adjustment.
Replace power/sweep board.
Replace logic board.

Pl ho -2

Replace power/sweep board.

Connect power cord.

Turn power on.

Replace power cord.

Check fuse.

Replace power/sweep board.
Replace logic board.

Srin B Lrho: o

-~ Replace Macintosh Plus logic board.

— Remove switch and file the end 1/16 of an inch.

— Check ROMs. If ROMs 342-0341-A or B (ROM HI)
and 342-0342-A (ROM LO) are installed on logic
board and peripheral device is connected to SCSI
port, turn on peripheral device before switching on
computer.

— Some machines have two RF| shrouds installed.
Replace two RFI shrouds with one RFI shroud.

ASG—Macintosh Computers Page 11



m Macintosh and Macintosh Plus

Specifications

Macintosh/Macintosh Plus Specifications

Microprocessor

MC68000; 32-bit internal data bus
7.83 MHz clack speed

Memory

128K, 512K
Plus: 1 MB, expandable to 4 MB
128K ROM standard

Video Display

9-inch (diagonal) screen; 512-by-342-pixel
bit-mapped display

Interfaces

Two RS-232/RS-422 serial ports (DB-9 on the
Macintosh 128K/512K; Mini DIN-8 on the
Macintosh Plus)

One SCSI parallel port (Macintosh Plus only)

One DB-19 external disk drive port

One sound port

Internal Storage

Built-in 3.5-inch 40CK drive for 128K and 512K

Built-in 3.5-inch 800K drive for 512K enhanced
and Plus (uses 3.5-inch hard-case floppy
disks—either double-sided with 800K
capacity, or single-sided with 400K capacity)

Sound

Four-voice sound with 8-bit digital/analog
conversion using 22 KHz sampling rate

Clock/Calendar

CMOS custom chip with 4.5-volt user-
replaceable battery backup (includes
256 bytes of memory that remembers
system parameters even with the
machine turned off)

Electrical

Line voltage: 105 to 125 volts AC
Frequency: 50 to 60 Hz
Maximum power: 60 watts

Page 12
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Macintosh and Macintosh Plus
Logic Board Identification

External
Power Audio RS-232/RS-422 Disk Drive Mouse
Port  Serial Ports Connector  Connector

Sweep
Connector \

//
00

T
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| &

[ o
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Q

0 000 10000

D 68000
b= _ —=_l- Micro-
- processor
— D
= L]
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e o &5 e

oo (0000 paoalOan) e

0000 [00000000|="_

Figure: Macintosh 128K/512K Logic Board

: External
Serial Ports scsl Disk Drive Mouse
(MiniDin 8) P IS 9 C
ort Connector Connector Audio

|| . | e iy :F'cm

Power/
|_ Sweep
Connector

1 ROM
— HI

|2 ROM
Low

68000
_—~ Micro-
processor
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0000| [poooooms, B
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Figure: Macintosh Plus 1 MB Logic Board
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Macintosh and Macintosh Plus
Macintosh Plus Kits

Things to Remember

1.

Before working inside the Macintosh, discharge the CRT to the metal ground lug.
Failure to do so can resultin damage to the logic and power/sweep boards (see
Discharging and Disposing of the CRT under Safety). Use the CRT
discharge tool (see Special Tools Index under General Information).

After installing the Disk Drive Kit, return the old ROMs and the 400K disk drive
to Apple.

After installing the Logic Board Kit, return the 128/512K logic board, the old RFI
shield, and the old cover to Apple.

800K Disk Drive Kit Installation Procedure

1.

Remove the coverandthe RFIshield, and discharge the CRT to the metal ground
lug.

Remove the logic board. Using an IC extractor, remove the two ROMs installed
at locations D5 and D8.

Install the two new ROMSs in the appropriate locations on the logic board. The
notch at the end of each ROM should face the front of the machine.

ROM PIN Location
HI 342-0341 D5
LOW 342-0342 D8

Remove the internal disk drive.
Install the logic board and the new 800K internal disk drive.

Install the RFI shield and the cover.

Logic Board Kit Installation Procedure

1.

Remove the cover and the RFI shield, and discharge the CRT to the metal ground
lug.

Remove the 128K/512K logic board. Using an IC extractor, remove the two
ROMS installed at locations D5 and D8.

Install the ROMs in the appropriate locations on the new 1 MB logic board. The
notch at the end of each ROM should face the front of the machine.

ROM P/N Location
HI 342-0341 D5
LOW 342-0342 D8

Install the new 1 MB logic board, the new RFI shield, and the new cover.

Page 14 ASG—Macintosh Computers Mar 91
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Macintosh and Macintosh Plus
Macintosh Plus Memory Upgrade

The Macintosh and Macintosh Plus require 150-ns (or faster) SIMMs. RAM
speed is indicated by the -xx number after the manufacturer's part number (-15
indicates a 150-ns SIMM). SIMMs are available in 256K and 1 MB RAM sizes.
Adding memory to a Macintosh and Macintosh Plus requires that you configure
the logic board as shown in the Figure and chart below.

RAM Size

Re| D:I = °C> e
256K BIT P D

Ao c () = <

ONE ROW|

gi0aL==— 10Dl
BANK A 00 EI 0] 1 .ill | DD El

e ITIT 00000000)0 &,

Figure: Macintosh Plus 1 MB Logic Board

Upgrade Procedure

1. Clip or install the needed resistor (see chart below).
2. Remove/install the SIMMs as indicated in the chart below. Use the SIMM
removal tool (see Special Tools Index under General Information).

RAM Resistors SIMMs

1 MB R8 installed 2—256K SIMMs (Bank A)
R9 removed 2—256K SIMMs (Bank B)

2.5 MB R8 removed 2—1 MB SIMMs (Bank A)
R9 removed 2—256K SIMMs (Bank B)

4 MB R8 removed 2—1 MB SIMMs (Bank A)
R9 removed 2—1 MB SIMMs (Bank B)

Mar 91 ASG—Macintosh Computers Page 15



Macintosh and Macintosh Plus
ROM Upgrade & ROM Compatibility

To be compatible with the current 400K disk drive stepper motor, the 128K/512K
Macintosh should have ROM HI 342-0220-B at location D5, and ROM LOW 342-
221-B at location D8. If these ROMs are not installed, upgrade the logic board
by replacing the boot ROMs as shown below.
—

ROM Upgrade Procedure
1. Power off the Macintosh, remove the power cord and cover, and discharge the

CRT. Use the CRT discharge tool (see Special Tools Index under General
Information).

A

2. Put on your grounding wriststrap and place the Macintosh on a grounded
workbench pad.

WARNING: Failure to follow the rules for safe CRT dis-
charge could result in serious injury or property dam-

age. The Macintosh CRT must be discharged to the
ground lug to prevent damage to the logic board.

3. Remove the logic board and verify that old ROMs are installed.
4. Using an IC extractor, remove the old ROMs.

5. Install the new ROMs in the appropriate location—ROM HI (P/N 342-0220-B) at
location D5, ROM LOW (P/N 342-0221-B) at location D8. The notch at the end
of each ROM should face the front of the machine on installation.

6. Replace the Macintosh logic board and the cover.
7. Run MacTest to verify correct operation.
ROM Compatibility for 800K Drives

The 512K logic board (P/N 661-96236) is shipped with a high-boot ROM (P/N 342-
0220) and a low-boot ROM (P/N 342-0221) that support only the 400K disk drive.
When the 512K logic board is used to replace a defective 512K enhanced logic board
or a defective 512K logic board with a 800K disk drive, you must replace the ROMs
on the replacement 512K logic board with ROMs from the customer's logic board.
The customer's ROMSs, which support 800K disk drive systems, will have part
nurnbers 342-0341 (high-boot ROM) and 342-0342 (low-boot ROM).

Also, newer Macintosh 512K enhanced and Macintosh Plus systems and the 800K
disk drive upgrade kit have revised high-boot and low-boot ROMSs that correct the
SCSl device problems of older ROMs. The newer ROMs are compatible with 512K
systems, but you cannot mix old and new ROMs. This listgives the part number and
the version letter of the old and new ROMs:

Old ROMs New ROMs
High Boot: 342-0341-A 342-0341-C
342-0341-B
Low Boot: 342-0342-A 342-0342-B

Page 16 ASG—Macintosh Computers Mar 91
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Macintosh SE, SE/30, and Classic
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] Macintosh SE, SE/30, and Classic

SCSI Drive

800K/1.4 MB
Disk Drive

Analog Board

Metal Housing/
Shipping Fixture

CRT & Yoke

Insulator
Shield

Power Supply

Video Board

426-1001 Chassis

0.
~— y
426-4100 470-2101
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Macintosh SE, SE/30, and Classic
Exploded View—Macintosh Classic

444-6104 \ HDA (SCSI) Drive
HDA Carrier 490-0001
FDHD Carrier HDA (SCSI) Cable

1.4 MB FDHD

Disk Drive HDA Power Cable

460-3400 ——o

Front Bezel

14MBFDHD  'msulator

830-0270

wer/ w
Sweep 490-0001
Board

Chassis
with Plenum

Lithium
Battery

(Backside)

-

Memoary i/-/tf.26-1007 v
Expansion v

426-1001

Rear Board
Housing

Rear

N Housing
Access
Door

Power
Cable

435-5002
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Macintosh SE, SE/30, and Classic

I

Parts List
Analog Board, MacintoshSE&SE/30 . ..................... .... 661-0371
BAGINOSS KON} oa wiwowisssn v o e s & o o 865-0047
PN K. .o o vsmsn i i aames S o manm et Shiaamsy 076-0311
Fastener, Snap-inPlastic. .. ...........c.iiiis vinnnnnannn 830-0240
Insulator, AnalogBoard . . ............o it i 725-0020
Lower Grotnd Glip e o awmsmsnae seivsas ssapevisen susmaise 805-0576
SEraW, ME2U950T0N it o deailn o siosls dtdisl dusibalstnss ol e i 470-2101
Screw, M3 X B XB ..ot i s 462-3100
Screw, M3x 5x10PNCR,ZinC............cciiivienn ounn 416-1310
Washer, Lock, Internal Tooth . .. .. ... ... i i 860-0282
Cable, POWEr AC . . ..o iii i ee it i b et 590-0380
Chassis with Plenum, Macintosh Classic...............ccovven.. 805-0985
Screw, Tap, M 4.22 x 1.41 x 13, Torx, Zinc (chassis to bezel) . . . .. 426-1001
Chassis, Macintosh SE and MacintoshSE/30.................... 805-0938
Chassis—Accessories, Macintosh SE and SE/30
BrAoKEE . o oomminve s man s vin s Baidivilii 4 s S e rieas seise 805-0939
SreWL 200D s covets s it e S mees! MRS A A 470-2101
Screw, Tap, M 4.22 x 1.41 x 13, Torx, Zinc (chassis to bezel) . . . .. 426-1001
CRTand Yoke Assembly ......conivvnsinni s vow wvvisvness sass 076-0103
Screw, Tap, M 4.22 x 1.41 x 13, Pan, Torx, Zinc (CRT to Chassis) . 426-1001
Disk Drive, Apple 3.5," 800K (Macintosh SEonly) ... .............. 661-0345
Disk Drive, Apple 3.5," 1.4 MB FDHD/SuperDrive . . . .............. 661-0474
Disk Drive—Accessories
Back Plate, Drive 2 (Macintosh SEonly) . ................. ... 805-0914
Cable, 800K 3.5" Internal Drive (red or yellow stripe) . .. ......... 590-0188
Cable, 800K or 1.4MB 3.5" Internal Drive (yellow stripe) ......... 590-0437
Cable, 1.4 MB FDHD, Internal (Macintosh Classiconly) .......... 590-0167
Disk Drive Carrier, 800Kor1.4MB . .. ................... ... 805-5050
Packing Disk, 2-sided (for transporting) . .. ...........ccvvn ouu. 003-0003
Screw, M 3 x 0.5 x 6 (drive carrier to drive) (Macintosh Classic only) 460-3400
Screw, M 3.5 x .6 x 8, PNCRS Rec (drive carrier to chassis) . ... .. 462-4100
Service Packaging, 800K and 1.4 MB FDHD Drives . ........... 602-0210
Fan; MacirtoshiEIasS8IE: . <. s mmnsicamin & wmws s ot 982-0055
Screw, M3 x0.5x30mm (fantoplenum) . ................... 416-1330
Front Bezel with Speaker, Slot Cover, Macintosh SE (800K) . ........ 810-0399
Front Bezel with Speaker, Slot Cover, Macintosh SE (FDHD) . ....... 810-0422
Front Bezel with Speaker, Macintosh SE/30 (800K) . ............... 630-5499
Front Bezel, Macintosh Classic . . .. ........ ..ot vivninnn. 630-5825
Front Bezel—Accessories, Macintosh SE and SE/30
DB v rs:i ks it B VST, VSRR oA SR TS 600-0393
Apple Logo Plate Labiel . . ... oo vovainy svwmme ov v samassa on s 825-1256
Slot Cover Bezel (Macintosh SEonly) . ................. ..... 630-5330
Slot Cover Retainer (MacintoshSEonly) . ................. ... 805-0908
HDA, 20 MB, Internal 3.5 SCSI, Rev. A (Macintosh SE only) . ........ 661-0373
HDA, 20 MB, Internal 3.5 SCSI, Rev. B (Macintosh SE only) . ........ 661-0612
HDA, 40 MB, Internal 3.5 SCSI (Macintosh SE and SE/30) . ......... 661-0464
HDA, 80 MB, Internal 3.5 SCSI (Macintosh SE/300nly) ............ 661-0600
HDA—Accessories, Macintosh SE and SE/30
Cablo, HDA NG i oncnmm swsniounsis av's & VS Drass g sl s 590-0211
Cable, HDALED (@mber) . . ... .oviei it iiee eieaeen 590-0506
Cable, HDALED (red) . . ..o v e tee et eeie e e 590-0237
Cable, Internal Power, HDA . . . ... ... it cieenn 590-0505
Frame, HDA, Internal, 3.5 SCSI . ... ... s 805-5066
Page 4 ASG—Macintosh Computers Mar 91
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Macintosh SE, SE/30, and Classic

=

Parts List
Service Packaging, 3.5HDA . . ... ... e 602-0164
HDA, 1" Internal, 40 MB, 3.5" SCSI (Macintosh Classiconly) ........ 661-0614
Cable, HDA, Internal (SCS| connectorcable) . ................. 590-0211
Cable, HDA, POWEr . .. ..ot e e e e 590-0521
HDA Carmier . oottt it s 805-0950
Screw, 6 - 32 x 0.250 (HDA carrierto HDA) . . ... .............. 444-6104
Screw (HDA carrierto FDHD carrier) . .. ..ooovieveiinn vunnnn 490-0001
Service Packaging, 3.5"HDA . . ... ...t 602-0164
Kayboard, APPIE® cooomuws o vemomen s i wes % sssemams a0 seeais 661-0383
Main Logic Board, Macintosh SE 800K (w/o RAM) .. .......... .... 661-0526
Cable, Logic Board Power Interconnect . . .. ........ .......... 590-0392
Connector, Jumper (Setof 10). .+ o cevvmn v s wesime wwws ws 517-0546
1C; SWIM i o cvmrmruien i mowsmn Sl & BEueaame @ e 5 344-0062
Lithium Battery (withLeads) .. ... o, 742-0009
Lithium Battery (wioLeads) . .........ccoviiiniiin vt 742-0011
Resistor, 150 0hms, .25 W, £5% . o vvvnvminn wvn vvinissnan inn 101-4151
ROM, High, Macintosh SEFDHD Upgrade . .................. 661-0701
ROM, Low, Macintosh SE FDHD Upgrade . .................. 661-0702
Shroud, RFI, Macintosh SE . ... ....cccviiiiiiiins cinnns, 805-5060
Main Logic Board, Macintosh SE (FDHD) (w/o RAM) . ............. 661-0536
Battery Holder Cover .. ........co i i iin e 520-0344
Cable, Logic Board Power Interconnect. ..................... 590-0392
Lithium Battery (w/oleads) .. ... il 742-0011
Shroud, BFIl, Macintosh 8E .. ... . o5 o5 sv somnsss 55 5 % 45 oy iams 805-5060
Main Logic Board, Macintosh SE/30 (w/oRAM) ... ................ 661-0527
Batteiy HOIBEGOVBT .. vovaiwe en o s wnmammaniss wssmnim @5 sarimais 520-0344
Cable, Logic Board Power Interconnect . ..................... 590-0382
Lithium Battery (without Leads) . .. .........cooiiiin toint. 742-0011
Shroud, RFI, Macintosh SE/30 . . . ..o vt e e 805-0969
Main Logic Board, Macintosh Classic. ............... ... ... ... 661-0596
Internal SCSI Terminator . .. .......ccoiiiiiiinn s, 630-0408
Lithium Battery (w/o leads) . .. ...t 742-0011
Memory Expansion Board (without SIMMs), Macintosh Classic . ...... 661-0598
Mousa, ADB® :: sznaemes s % oo & 46 90900 & S AREEERT 53 Uealant 661-0479
Power Supply, Macintosh SEand SE/30. . .................... .. 661-0370
Power/Sweep Board 110 V, Macintosh Classic . .................. 661-0597
Power/Sweep Board 220 V, Macintosh Classic . .................. 661-0599
Power/Sweep Board—Accessories, Macintosh Classic
Insulator, Power/SweepBoard . . ........... .o il i 815-1216
Rivet, Nylon Snap-In, Black . .. ........ooiiii it e, 830-0270
Screw (power/sweeptochassis) ..........ooiii il il 490-0001
Rear Housing Assembly with Door and Feet, Macintosh SE and SE/30 630-5271
Agency Approval Label, MacintoshSE . ...................... 825-2021
Agency Approval Label, Macintosh SE/30. ................... 825-2043
Rear Housing Assembly with Feet, Macintosh Classic. ............ 630-5812
Platinlm Foot...... ... .= i susswes dads i 58 Shmamai i 2 eames 865-0051
Rear Housing Access Door . . .....oovviiininnns ciiiinen 815-1195
Screw, Tap, 8-32 x .625, Fill, Torx, Black Zinc Oxide (Main Case) . . 435-5002
Screw, Tap, M 4.22 x 1.41 x 16, Pan, Torx, Zinc (Main Case) . . ... 426-1007

*For additional ADB input devices and part numbers, see General Information.
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] Macintosh SE, SE/30, and Classic
== Parts List & Video Adjustments

Audio ExtensionCable . . ... 590-0612
EoOb PIBtNOiT oo wn s s an anmsmommms w sompmmssmmes o wamese 865-0051
Rear Housing Door..c s on v s wn slowats a5 o s 8ves o o 815-0986
Reset/Interrupt Switch . . .. ... ... ... ... 815-1008
Screw, Tap, 8-32 x .625, Fill, Torx, Black Zinc Oxide (Main Case) . . 435-5002
Screw, Tap, M 4.22 x 1.41 x 16, Pan, Torx, Zinc (Main Case) . . ... 426-1007
Upper Ground Clip . . ... oo ov e e e ie e 805-0575
SIMMs—Macintosh SE, SE/30, and Classic
SIMM, 256K, 120 NS - .« oo ettt e it e e 661-0402
SIMM, 1 MB, 12005 o cowni an vesivnan v s avmesin s o3 vawams 661-0403
SIMM, DIP, 256K . . .ottt ettt e 661-0494
SIMM, DIP, T MB . ..t e it 661-0410
Video Board, MacintoshSE& SE/30. ... ... ... . ... ... .... 982-0024
Ferrite Bead, Clamp-on . .. ... ..oiiiii it 159-0061

Macintosh SE and SE/30 Video Adjustments

Although the exact location of the adjustment controls differs slightly, the procedures
for performing yoke and video adjustments are the same on the Macintosh SE and
SE/30 as on the Macintosh and Macintosh Plus. Refer to the Macintosh and
Macintosh Plus tab for these adjustments.

Macintosh Classic Video Adjustments
All Macintosh Classic video adjustments except the tilt adjustment are made from the

service panel at the back of the computer under the service panel door. (Forthe Tilt
Adjustment Procedure, refer to the Macintosh and Macintosh Plus tab.)

You must use the MacTest CL Brightness and Video test patterns to adjust the
Macintosh Classic correctly. Before performing the following adjustments, make
sure the computer has been on for at least 30 minutes.

Rear —1- @ Horizontal Size (Width) - (LL2)
Access
Adjustment O

Panel

— Vertical Size (Height) - (PF1)
@)

.~__ Vertical Centering - (PF2)

@ Contrast - (PL2)

— Focus - (PL1)
O _ Brightness - (PL4)

(@)—+— Horizontal Centering - (PL3)

—

Figure: Macintosh Classic Service Panel Adjustments

Page 6 ASG—Macintosh Computers Mar 91
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Macintosh SE, SE/30, and Classic

Macintosh Classic Video Adjustments =

Brightness and Contrast

1. Turn the computer so that the back is toward you, and place a mirror in front of
the CRT screen. Remove the service panel door.

2. Boot MacTest CL and select Brightness from the MacTest CL Adjustments
menu. Click the mouse button once to advance to the first brightness level.

3. Set your light meter (Sekonic Multi-Lumi, model L-248) for the 10-to-18 range.

4. Using a plastic flat-blade tweaker, adjust contrast pot PL2 (see Figure on
previous page) so that the luminance at the center of the screen reads at the
high end of the black area between 10 and 11 on the light meter.

5. Click the mouse button to go to the next brightness level.

6. Set the light meter for the 2-to-10 range. Using a plastic hex alignment tool,
adjust brightness pot PL4 (see Figure on previous page) so that the luminance
at the center of the screen reads at the top end of 7 on the light meter.

7. Click the mouse button again to go to the next brightness level.

8. Reset the light meter for the 10-to-18 range and be sure the luminance at the
center of the screen reads at the high end of the black area between 10 and 11
on the light meter. If it does not, repeat steps 2 through 8.

To generate the test patterns for the following adjustments, select Video from the
MacTest CL Adjustments menu and click to advance to the pattern you need.

Centering Adjustments
1. Select the all-white or crosshatch pattern (with white background). Using a
plastic hex alignment tool, adjust horizontal centering pot PL3 to center the

display horizontally within the bezel.

2. Using aplastic hex alignment tool, adjust vertical centering pot PF2 to center the
picture vertically within the bezel.

Size Adjustments

1. Select the all-white or crosshatch display (with white background). Using a
plastic hex alignment tool, adjust horizontal size pot LL2 until the picture is ap-
proximately 7 inches wide.

2. Using a plastic hex alignment tool, adjust vertical size pot PF1 until the picture
is approximately 4.7 inches high.

Focus Adjustment

— Selectthe focus display (with % signs). Using a plastic flat-blade tweaker, adjust
focus pot PL1 for the best overall focus.

Mar 91 ASG—Macintosh Computers Page 7
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Macintosh SE, SE/30, and Classic

Symptom/Cure Chart
Video Problems Solutions
Screen is dark; 1. Readjust brightness.
audio and drive 2. Readjust cutoff (Macintosh Classic only).
operate 3. Check yoke cable connection.
4. Replace power/sweep board (Macintosh Classic) or
analog board (Macintosh SE and SE/30).
5. Replace video board (Macintosh SE and SE/30).
6. Replace main logic board.
7. Replace CRT.
Screen is bright and 1. Replace power/sweep board (Macintosh Classic) or
audio is present analog board (Macintosh SE and SE/30).
but no video 2. Replace video board (Macintosh SE and SE/30).
informaton is visible 3. Replace main logic board.
Screen is completely 1. Replace power supply (Macintosh SE and SE/30).
dark and fan is not 2. Replace power/sweep board (Macintosh Classic) or
running analog board (Macintosh SE and SE/30).
A single vertical/ 1. Replace power/sweep board (Macintosh Classic) or
horizontal line analog board (Macintosh SE and SE/30).
is displayed 2. Replace video board (Macintosh SE and SE/30).
3. Replace main logic board.
4. Replace CRT.
Vertical/horizontal 1. Replace power/sweep board (Macintosh Classic) or
bars or stripes analog board (Macintosh SE and SE/30).
are displayed 2. Replace main logic board.
A white dot 1. Check yoke cable connection.
appears in 2. Replace power/sweep board (Macintosh Classic) or
center of screen analog board (Macintosh SE and SE/30).
3. Replace CRT.
Screen jitters 1. Move the computer away from adjacent electrical
equipment that may cause interference.
2. Replace power/sweep board (Macintosh Classic) or
analog board (Macintosh SE and SE/30).
Peripheral Problems  Solutions
Cursor does not 1. Check mouse connection.
move If mouse was connected to a keyboard, connect it to
arear ADB port. If mouse works, replace keyboard.
3. If mouse does not work in any ADB port, replace
mouse.
4. Replace main logic board.
Cursor moves, but 1. Replace mouse.
clicking the mouse 2. Replace main logic board.

button has no effect

Page 8
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Macintosh SE, SE/30, and Classic

Symptom/Cure Chart =
No response to 1. Check keyboard connection to rear ADB port.
any key on the 2. Replace keyboard cable.
keyboard 3. Replace keyboard.
4. Replace main logic board.
Cannot double-click 1. Remove extra system files on hard disk.
to open a disk, 2. Clear parameter RAM. Hold down <Shift>
application, or <Option> <Command> keys and select Control
server Panel from Apple menu. Reset mouse controls.
3. If mouse was connected to a keyboard, connect it to
arear ADB port. If mouse works, replace keyboard.
4. |If mouse fails in any ADB port, replace mouse.
5. Replace main logic board.
Known-good 1. Make sure the Chooser and Control Panel are set
ImageWriter correctly.
will not print 2. Replace software with known-good software.
3. Replace printer interface cable.
4. Replace main logic board.
5. Replace power/sweep board.
Known-good 1. Make sure the Chooser and Control Panel are set
LaserWriter correctly.
will not print 2. Replace software with known-good software.
3. Refer to the Networks tab in the Apple Service
Technical Procedures.
Drive Problems Solutions
Audio and video are 1. Replace bad disk.
present, but one 2. Replace internal disk drive cable.
internal drive does 3. Replace internal disk drive.
not operate 4. Replace main logic board.
Audio and video 1. Replace bad disk.
are present, but 2. Replace main logic board.
neither internal
drive operates
External drive 1. Replace bad disk.
does not operate 2. Be sure external drive is on the right side of the
Macintosh.
3. Replace external drive.
4. Replace main logic board.
Will not eject disk 1. Eject disk manually by pushing an opened paper
clip into hole beside drive.
2. Power off system and hold mouse button down
while powering back on (to complete eject cycle).
3. Replace disk drive.

Mar 91

continued...

ASG—Macintosh Computers Page 9



[n

Macintosh SE, SE/30, and Classic
Symptom/Cure Chart

Drive Problems
(continued)

Disk ejects; display
shows icon with
blinking “X”

Unable to insert
disk all the way

Internal disk drive
runs continuously

SCSI Problems

Internal or external
hard disk will not
operate

Woaorks with internal
or external SCSI
device but will not
work with both

Miscellaneous
Problems

Clicking, chirping,
or thumping sound

No video, no audio,
and no drive
operation

Page 10

Solutions

—_

Fu0IRY L

Replace disk with known-good system disk.
Replace disk drive.
Replace main logic board.

Eject disk manually by pushing an opened

paper clip into hole beside the drive.

Switch off system power and hold mouse button
down while switching power back on (to complete
eject cycle).

Replace disk drive.

Replace bad disk.
Replace disk drive.
Replace main logic board.
Replace disk drive cable.

Solutions

FEgaLral o

—_

@ N

Verify that SCSI loopback card is not attached.
Replace hard disk drive cable.

Replace hard disk drive.

Replace main logic board.

Verify that SCSI device ID switch setting on
external device is higher than 0. Also verify that
ID switch setting on external SCSI device does not
duplicate ID switch setting on any other attached
SCSI device.

Replace terminator on the external device.

Verify that terminator is installed on the internal
SCSI drive.

Replace SCS| device select cable.

Solutions

&

Wi =

o

ASG—Macintosh Computers

Verify that main logic board power cable is
connected at J12 on main logic board.

Replace power supply (Macintosh SE and SE/30).
Replace power/sweep board (Macintosh Classic) or
analog board (Macintosh SE and SE/30).

Replace main logic board.

Connect power cord and switch power on.

Replace power cord.

Replace power supply (Macintosh SE and SE/30).
Replace power/sweep board (Macintosh Classic) or
analog board (Macintosh SE and SE/30).

Replace main logic board.

Mar 91
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Smoke/odor

Sad Macintosh
icon

Sad Macintosh
icon and black
lines are displayed;
screeching sound

Mar 91

Replace power supply (Macintosh SE and SE/30).
. Replace power/sweep board (Macintosh Classic) or
analog board (Macintosh SE and SE/30).

Replace bad floppy disk.
Replace SIMM(s) if code matches any of those on

" SIMM Error Codes chart in this tab section

(Macintosh SE and SE/30).

Verify that three-pin jumper on logic board is
configured correctly for system RAM (Macintosh SE
only).

Verify that jumper on memory expansion board is

' configured correctly for "SIMMs" or "No SIMMs"

(Macintosh Classic).

Replace memory expansion board (Macintosh
Classic).

Replace main logic board.

Verify that three-pin jumper on logic board

is configured correctly for system RAM
(Macintosh SE only).

Verify that jumper on memory expansion board is

- configured correctly for "SIMMs" or "No SIMMs"

(Macintosh Classic).

Replace memory expansion board (Macintosh
Classic).

Replace main logic board.

ASG—Macintosh Computers Page 11
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Macintosh SE, SE/30, and Classic

Specifications

Macintosh SE Specifications

Microprocessor

MC68000 32-bit internal architecture
7.83 MHz clock frequency

Memory

1 or 2 MB of RAM, expandable to 4 MB
256K of ROM
256 bytes of parameter memory

Video Display

Built-in 8-inch diagonal, high-resolution, 512-by-
342-pixel, bit-mapped display

Interfaces

Two Apple Desktop Bus™ (ADB) ports
Two RS-232/RS-422 serial ports

SCSl interface

One DB-19 external disk drive port
Macintosh SE internal expansion slot
One sound port

Internal Storage

One 1.4 MB FDHD™ SuperDrive™ (800K drive in
older versions of the SE)

Optional second FDHD SuperDrive (800K drive in
older versions of the SE)

Optional internal Hard Disk 20SC, 40SC

Sound Four-voice sound with 8-bit digital/analog
conversion using 22-KHz sampling rate
Clock/Calendar | CMOS custom chip with seven-year battery
Electrical Line voltage: 120 to 240 VAC, RMS automatically
configured
Frequency: 48 to 62 Hz
Maximum power: 75 watts
Page 12 ASG—Macintosh Computers Mar 91
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Macintosh SE, SE/30, and Classic

Specifications

Macintosh SE/30 Specifications

Microprocessor

MC68030 32-bit internal architecture

15.667 MHz clock frequency

Built-in paged memory management unit (PMMU)
256-byte instruction and data caches

Coprocessor

MC68882 floating-point unit

Memory

1 or 4 MB of RAM, expandable to 8 MB
256K of ROM
256 bytes of user-set-parameter memory

Video Display

Built-in 9-inch diagonal, high-resolution, 512-by-
342-pixel, bit-mapped display

Color QuickDraw™ in ROM provides support for
grayscale and color video cards installed
in the 030 Direct Slot

Interfaces

Two Apple Desktop Bus (ADB) ports

Two RS-232/RS-422 serial ports

SCSl interface

030 direct slot supporting full 32-bit address and
data lines through 120-pin Euro-DIN connector

Stereo sound port for external audio amplifier

One DB-19 external disk drive port

Internal Storage

One 1.4 MB FDHD SuperDrive
Optional internal Hard Disk 40SC, 80SC

Sound

Apple sound chip including four-voice, wavetable
synthesis and stereo sampling generator

Mixed stereo monophonic sound output through
internal speaker

Clock/Calendar

CMOS custom chip with long-life battery

Electrical

Line voltage: 120 to 240 VAC, RMS

automatically configured
Frequency: 48 to 62 Hz, single phase
Maximum power: 75 watts

Mar 91

ASG—Macintosh Computers

Page 13



I

Macintosh SE, SE/30, and Classic

Specifications

Macintosh Classic Specifications

Microprocessor

MC68000 32-bit internal architecture
8.3336 MHz clock frequency
256-byte instruction and data caches

Memory

1 MB of RAM, expandable to 4 MB (120 ns or faster
SIMMs)

256K of ROM

256 bytes of user-set-parameter memory

Video Display

Built-in 9-inch diagonal, high-resolution, 512-by-
342-pixel, bit-mapped monochrome display

Interfaces

One Apple Desktop Bus (ADB) port

Two mini DIN-8 RS-232/RS-422 serial ports
Internal and external SCSI interface ports
44-pin memory expansion connector

Sound port for external amplifier or headphones
One DB-19 external disk drive port

Internal Storage

One 1.4 MB FDHD SuperDrive
Optional internal Hard Disk 40SC

Sound Four-voice sound with 8-bit digital/analog conversion
using 22-KHz sampling rate
Clock/Calendar | CMOS custom chip with seven-year battery
Electrical Line voltage: 100 to 120 VAC
Frequency: 50 to 60 Hz, single phase
Maximum power: 100 watts
Page 14 ASG—Macintosh Computers Mar 91
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Macintosh SE, SE/30, and Classic
Macintosh SE SIMM Error Codes

When the Macintosh SE is switched on, the ROM runs a series of logic board
tests. If any of the tests fails, a Sad Macintosh icon and a two-row, eight-digit
error code appears. Error codes indicating SIMM failures are shown in the table
below. Identify the SIMM socket number for the type of logic board in the
customer's computer and replace the bad SIMM.

Note: Paired XXs in the error codes indicate any number except 0. If the error
code is unreadable, press the reset switch and watch carefully—the error code
will appear briefly. If the error code is still unreadable, try replacing SIMMs.

Macintosh SE SIMM Error Codes
IMM M SIMM SIMM
Error 5 #| SIMM$ Error # #
Solder | Jumper Solder | Jumper
Code 3 Code ]
Type! | Type? Type
00000905 1.V = i
00XXOTXX ! v =
0ODOOOOOE - | ooooooo4 s ;
0000XX00 = = | ooooooxx
‘0000000 00000004 3 ;
XX00XX00 00X X00XX
00000002 1 3 00000004 4 5
000000XX 0000XX00
00000002 1 3 00000004 4 2
00XX00XX XX00XX00
00000002
0000XX00 & % L
00000002 2 4
XX00XX00
000000XX ! S c
00000003
0MOMOXX d 2 2
1The Macintosh SE uses both solder-type and jumper-type logic boards. To
correctly locate the SIMM socket with the faulty SIMM, first identify the type of
logic board in your customer's computer. This column refers to solder-type
boards.
2 This column refers to Macintosh SE computers with jumper-type logic boards.

Mar 91 ASG—Macintosh Computers Page 15
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Macintosh SE, SE/30, and Classic
Macintosh SE Memory Upgrade

manufacturer's part number).

Two logic boards are available for the Macintosh SE. The original logic board
uses solder-type resistors to identify system memory configurations; the
revised logic board uses a jumper to identify system memory. Also note that
memory configurations requiring only two SIMMs use SIMM slots 1 and 2 on
the original board, but use slots 3 and 4 on the revised board. The Macintosh
SE requires 150 ns (or faster) SIMMs (indicated by the -xx number after the

Upgrade Procedure (Solder-Type Resistors)

1. Clip or install the needed resistor (see the chart and figure below).
2. Install the SIMMs as indicated in the chart below.

i e e = i ]

RAM Resistors

SIMMs

1MB R35 installed
R36 removed

4—256K SIMMs

2MB R35 removed 2—1 MB SIMMs (slots 1 & 2)
R36 installed
25MB No resistors 2—1 MB SIMMs (slots 1 & 2
2—256K SIMMs (slots 3 & 4
4 MB No resistors 4—1 MB SIMMs

SIMM Slot 1 SIMM Slot 2
SIMM Siot 3 SIMM Slot 4

BIT R35 -

— Resistor
ONE
ROW o Qj R36
Figure: Macintosh SE Solder-Type Logic Board
Page 16 ASG—Macintosh Computers Mar 91
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Macintosh SE, SE/30, and Classic

Macintosh SE Memory Upgrade

Upgrade Procedure (Jumper-Type Resistors)

1. Move the jumper to the appropriate pins, or remove it altogether (refer to the
chart and figure below).
2. Install the SIMMs as shown below.

RAM Jumpers SIMMs
1MB 2/4aM 1M 4—256K SIMMs
2MB 2/4M 1M 2—1 MB SIMMs (slots 3 & 4)
25 MB 2—1 MB SIMMs }slots 3&4
- 2aM 1M 2—256K SIMMs (slots 1 & 2
4
MB M 1M 4—1 MB SIMMs
External
Audio  Serial SCsI Drive ADB
Port  Ports Port Connector  ports

SCsl
Connector Upper
Drive
Snjl_der- Connector
ype
Battery L. Lower
Drive
Connector
Speaker — ~ Power
Connector Connector
68000
Micro- _| - i
processor 96-Pin
Expansion
[ Connector
SIMM SIMM
Slot 1 - Slot 2
SIMM - SIMM
Slot 3 Slot 4

2/4M 1M
Figure: Macintosh SE Jumper-Type Logic Board
Mar 91 ASG—Macintosh Computers Page 17
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Macintosh SE, SE/30, and Classic
Macintosh SE/30 Memory Upgrade

The Macintosh SE/30 requires 120 ns (or faster) SIMMs. Using 150 ns SIMMs

will cause serious timing problems. Oversized 256K and 1 MB DIP SIMMs
should be installed in Bank A only. All SIMMs in each bank must be the same

memory size.

SIZE BANK A BANK B
2MB 4—256K SIMMs 4—256K SIMMs
4MB 4—1 MB SIMMs
5MB 4—1 MB SIMMs 4—256K SIMMs
8 MB 4—1 MB SIMMs 4—1 MB SIMMs

Speaker Scsl FDHD 68030
Cor?nector Connector Connector Micro-
= \ a—t—— _nl—Hn processor
i |
Power
Connector
120-Pin
"030 Direct
Slot"
Connector
Removable
Battery
|_ROM
SIMM
Figure: Macintosh SE/30 Logic Board
Page 18 ASG—Macintosh Computers
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Macintosh SE, SE/30, and Classic
Macintosh SE FDHD Upgrade

5

Using the FDHD SuperDrive in the Macintosh SE requires using System soft-
ware version 6.0.3 or higher. If the software is lower than 6.0.2, the SuperDrive
will be recognized as an 800K mechanism.

Macintosh SE FDHD Upgrade

1. Remove the cover and discharge the CRT.

2. Place the Macintosh SE on the grounded workbench pad and put on your
grounding wriststrap.

3. Remove the video board, the SCSI hard disk drive or upper 800K disk drive, the
main logic board, and the lower 800K disk drive.

4. Using the IC extractor, remove the IWM chip at location D8 and the two ROM
chips at locations D6 and D7 on the main logic board.

5. Install the SWIM chip and the two new ROMs as indicated in the following chart.
The notch at the end of the SWIM chip and each ROM should face the front of
the logic board (toward the SIMMs).

ROM P/N Location
SWIM 344-0062 D8
HI 342-0701 D6
LO 342-0702 D7

6. Install the FDHD SuperDrive in the lower internal drive.

7. Replace the main logic board; the SCSI hard disk, upper 800K disk drive, or
second FDHD SuperDrive; the video board; and the cover.

8. Place the appropriate 1.4 MB and 800K labels in the grooves next to the upper
and lower disk drive slots on the front bezel of the Macintosh SE.

Chip

LO ROM
Chip

Figure: Macintosh SE Logic Board
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Macintosh SE, SE/30, and Classic
Macintosh Classic Memory Upgrade

Upgrade Procedure

The Macintosh Classic main logic board has 1 MB of soldered random-access
memory (RAM). A 1 MB Macintosh Classic may be upgraded by adding the
optional memory expansion board, which contains an additional 1 MB of
soldered DRAM plus one pair of SIMM slots. The system may then be upgraded
turther by adding two 256K or two 1MB SIMMs to the memory expansion board.

The two SIMM slots must contain two SIMMs of like memory capacity (two 256K
SIMMS, or two 1 MB SIMMS), or both slots must be left empty. You must use
120 ns (or faster) SIMMs in the Macintosh Classic. (Refer to “SIMM Identifica-
tion” under the General Information tab.)

The memory expansion board connects at a right angle to the main logic board and
is supported by the side of the chassis (see top Figure). The jumper on the memory
expansion board must be set correctly for the presence or absence of SIMMs. For
the board to operate properly when SIMMs are installed, the jumper must be over the
first and second pins from the outside edge; for board operation without SIMMs, the
jumper must be over the second and third pins (see bottom Figure).

SCsl

Internal SCSI
Connector

SWIM
Disk Drive
Controller

FDHD/
SuperDrive
Connector

Interrupt 2 1 MB RAM
Switch - (Soldered)
Reset Apple

Switch ~ = Desktop

Sound Bus (ADB)
Chip Controller

Versatile — Memory
Interface Expansion

Adapter Board
(VIA) Connector

Battery” ™ N Programmable

Serial Motorola ROM Logic Board  Array Logic
Communications 68000 Power (PAL)
Controller (SCC) Microprocessor Connector

Figure: Classic Main Logic Board
Main Logic [ -
Board ~[: S\mm
Connector ||: Instafle%
siMM L SIMM
Connectors “[z : Jumpe Without
i SIMMs
1MBRAM |l ], | Installed
(Soldered) [t
Figure: Classic Memory Expansion Board
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Macintosh Portable
Parts List

Battery Insulator . . ...ttt e
Battery Pack (BV) c o v s sormwmmien 55 s s s srveiias 076-0376
Packaging, Battery (B V) . ... ..ot 602-0208
Battery Recharger.......... ... i 630-6386
Botom Case . ...t e 630-5418
COMBrFOOt. conmin s covasmi s 2a oo et v SVETRER 8 549 865-0060
FIALEODE s o5 i 00 6 3 Shmamsiils £5 Bt itennis nm parmmmsey 865-0054
Keyboard Spacer...........cooviiiiiiiniiiiiii i, 815-1093
MOdETBEAD = on varvemms s samammmms s wswmesss ¥5 PR 815-1111
BEIEoam Gaskelcca i3 o s minss o5 55 Svaasas a8 v Siesis il sin 805-0973
CamyiNg Case . ..o i i e e 630-5574
Carrying Case Srap . i sovun i se vs swisrian v s vwsns @ s e 699-0508
Lugoage Ta0 :cvames v vn i an 55 55 o so%al o0 68 Tegeies & a3 699-0142
Disk Drive, Apple 3.5", 1.4 MB FDHD/SuperDrive . .. . ............. 661-0474
Cable, 1T.4MBFDHD Internal .. ..o, 590-0501
EIOPBY BOZ8-s o o pvrmivion b o5 e /on wrsiids Sryeymms 815-1092
Floppy Retainer . ........oviiiii it 815-1110
Packaging, 800K & FDHD/SuperDrive . .. ......covvvenennnn. 602-0210
Screw, FDHD/SuperDrive . .. .. ... ..., 844-0018
Shield, FDHD/SuperDrive . . ... ..o i i iians 805-0961
Shipping Fixture, 1.4 MB Mechanism . .. ..................... 805-5050
Display Assembly (Backlit & Nonbacklit)
Case-Handle . ;: i pivmaen o5 o svnemn os o Geaei s & aums 630-5071
CenterPivotCover. ... .. 815-1108
CIBEIRGOVER s o o sowsimnny s v svmmtonsms o S o SRnEs 508 R 815-1098
Clutch MechaniSm); vosies v v wdwwieson 08 baawvan oF 94 ey s 699-5070
Clutch Retainer .. ... ... 815-1109
LA DI G  e siae simsmmmmm wes sooes i 2 Sor S SR ST 805-1120
Machine Screw, Platinum . . . .. ... .. it 450-0505
Display Assembly, Nonbacklit
DisplayCable . ... ..o 590-0502
Display Housing Assembly . .. ..., 652-0604
LED Display, NanBacKIi-siss o wvssmmmaney 5 5s s @ s 661-0473
Display Assembly, Backlit
DisplayiCabli . «x v sswsines o wn smspenssones s v s s s 630-6280
Display Housing Assembly . .. ... ..o 652-0605
INVBHBEPCA ...« on v won sl 55 50 13 BRETEEE 0% 65 S &3 74 ¥ 699-0515
LCD Display, Backlit . ... ....vee e 661-0647
External Modem/Data Access Arrangement (DAA)
Australia, Intl, XP2400™ . . ... .oiiiiiiin i s X077-0235
Austrig, Ift. XP 2400 .. ... . ... AU077-0235
Belgium, Int. XP 2400 . ........civviiiiiiiii i FN077-0235
Denmark; Intl. XP 2400:: .. waums s o v smavams o s sreiss s DK077-0235
Eifiland; InlXP 24005 oy v sumenis o o 5 onsy g o wiEmies K077-0235
France, Intl. XP 2400 . .. ... ... oot F077-0235
Gormany; INtl. XP 2400 ::...0.000 24 oo oo stanminim wse s sisiesississ s wosos D077-0235
Hollard, It XP24000c.cumin s s ss s st 4 snass N077-0235
Ireland, Infl-XP 2400 w5 v on sovanen @ 95 S0auney o 58 80 ER077-0235
Italy, It XP 2400 . . . . ..ottt i i i nnns T077-0235
Luxembourg, Int. XP 2400 . .. .. ... ..., LX077-0235
Norway, Intl. XP-2400 oo v s svwwsmmn s on viwsan s se sovss H077-0235
Spain, INMtl. XP 2400 . . .. ... .ottt e Y077-0235
continued...
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Macintosh Portable

Parts List
Sweden, It XP 2400 . .. ... oottt eiie e S077-0235
Switzerland, Intl. XP2400,,.......covviiiiniiiiaiiinn. SD077-0235
United Kingdom, Intl. XP 2400 . . ..........coiviininninnnnns B077-0235
External Modem/DAA Cables
AOSTAIIE .. wnian s v wnsoasms o8 waimemes ox o abmmsEse s e X076-8369
AUSHIE 5 o cumamas 25 55 S00Es & 90 EERE o o ERTREEREE o ¢ AU076-8369
Belgium..................... 75 B Taovesad Y BN BDERE B FNO76-8369
Denmark . ... .coiii i e DK076-8369
FIVENE:: o s o vn oo o6 w0 wsmme o6 5 SR @5 o K076-8369
FIRNGE = o oo o3 & Coaivs oF LOsmms o o Dondnss o8 & o F076-8369
GBIMANY .« v v e ettt et et e e e e e et D076-8369
HOENT cvn i smeamesmmonss s snemmin s i R s ovaaime &1 N076-8369
WEIANG o5 o paeas o i ERALIGE B9 85 SUGRERE 65 06 SRUEEeE o ER076-8369
ALY o v e et e e e T076-8369
LABMBOIIG e o ssscvmns o wasmssms v s o i v LX076-8369
NOIWEY: s o0 eoramen o o9 wewast oy o Poasues ou o SUEDeE e H076-8369
SREI, ... worcmans o 8 meiil B AE SRR = lansaaias B Bass Y076-8369
Sweden/lceland . . . ... .o e S076-8369
SWHZEHING ooz s mamcsosn o e o SURREN B SR SF076-8369
Linited Kingdom s-cam o vavamen 6 S 5950 14 ¥ PR 53 B076-8369
HDA, 3.5-inch, 40 MB, SCSI . . ..o ittt i eaa e enns 661-0540
Internal Modem (Cards)
Data Modam 2400 :zv0s 53 saevs o o suiies 5 o SaRas o gos 661-0468
Intl. XP 2400 Modem™ . . .. ...ttt e 661-0465
Intl. XP 2400 Modem, Germany* . . . . ..........c.cooiiininn. D661-0465
MNP Board, Intl. XP 2400 Modem* . . ... ....... ... ..oiiialan 661-0588
Keyboard, Lightweight . . ... ... ... .. 661-1612
British Keyboard . ..........oiiniiiii e B661-1612
French Keyboard ..« «u v we sonns s o wanemiss v we st s @ F661-1612
French CanadianKeyboard . . ............c.iiiiiniinn.n Ces61-1612
GermanKeyboard . ............coiiiiiiiniiiiinnianann D661-1612
Halian Keyboard . . .covwa va s swwmmmies se v mmmesn s caes ases T661-1612
Spanish KEYDOAN « - cuxum in evenvs s i cvams bt i3 bebsuis . E661-1612
SwedishKeyboard . ......... ... ... ... it S661-1612
Keyboard, Original . .. ...t i e e 661-0476
British: Keyboait .« « v o s ca o1 ssamenvan 5 e wamesos o wes B661-0476
French Keyboard .. . o seewves @ o5 suvem s o5 0 S05En o o 2e F661-0476
French CanadianKeyboard . .. .......... ..., C661-0476
Gorman Keyboard . ... ce s swsas vs vwsii i se waisteiis D661-0476
Ralian Keyboard': coowas v sa wism s s spmanes 18 03 pewvuman T661-0476
Spanish:Kevboard a0 s cunsinss 1 vneaess & 9 o S9aes i E661-0476
SwedishKeyboard . . ........ ... ... i S5661-0476
Keyboard Parts
Kevboard COVBr : .o vmun v v wmvamis vt poesbay o5 93 SB000as § 815-1059
KOVEAD BB ..ccivian o4 b Loisiy 68 5 ¥ 5eun w3 mmaim s 8 wnican 658-7136
Keyswitch Set (10/pk), Original Keyboard . . . .................. 076-0226
Keyswitch Set (10/pk), Lightweight Keyboard . . . ............... 076-0387
Locking Keyswitch . ... ... ... i 815-1132
Keyboard/TrackballCable . . ... 590-0507
LogicBoard, Static RAM . . . ... .. vt e 661-0470
Logic Board, Pseudostatic RAM . . ... 661-1610
*Not available in the United States.
Page 4 ASG—Macintosh Computers Mar 91
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Macintosh Portable
Parts List

MouSe, LOW-POWEK . en onomain e samms i i weisminiem b
Formite Bead : . oo v vnceins af o8 sR0590% w8 smmiin vd s mie
MouseBall (21.9mm) . ... ..ttt
Retainer, ADBMouseBall (38 mm) .. .......................

Numeric Keypad, Lightweight . . . ...........coiiiiiiiiian..

Numeric Keypad, Intl. PAVersion . .......................
Numeric Keypad, Intl. ZVersion . .. ........................

Numeric Keypad, Original . ... ..., 661-0477
Numeric Keypad, Intl. PAVersion . . ...................... PAB61-0477
Numeric Keypad, Intl. ZVersion . . . .............. ... . ... Z661-0477

Power Adapter/Charger . .. ..., 699-0505
Power Adapter/Charger, UK . . ........ .. .o, B699-0505
Power Adapter/Charger, Japan . ...........coovviieinnn... JA699-0505
Power Adapter/Charger, Australia . . ...............oovvnnn. X699-0505
Power Adapter/Charger, Europe, 220V . ..........ccovvunnnn Z699-0505

RAM Card, Pseudostatic, TMB . . ..., 661-0614

RAM Card, Pseudostatic, 3MB . . .. .......iiiiiiiiianeannn. 661-0613

RAMCERE SHUE T - icaim s s 0w, v s i, 53 /5 661-0480

BBAE COVBE i o i v o bns 56 5 50 00 i 7505 630 W0 Wmiialy o G 0 TN s 630-5687
Standard BeZBl. ... ccow e e Gn s s St i 65 i S Hns 810-1096

SPBAKEE ccsvs 15 v rwbmas s @1 G s (o35 ARSI SRS e G BT 600-0406

Sublramie AssemblY - .x o5 i s v e dewanae s B S EEEE 8 I e 630-5684
Batlery COMMBEIDE . cx st sl f i i 0w matviss s meem 805-0970
B A COVOI -5 it i oA SASa TN &gt ks, 630-5723
Modem BEI'Gaskel: .. v oo simmmss e o siamme s e iomiai i 805-0976

Telephona Cable, ULS. ... «scunsimssme s immite s oasamesos oo 590-0590

TrackDall ASSEMBIV .. wweis v s siwsass s w s wwes o o e v s v 661-0475
THAGKBAI BAN v i s svimeavsis i s sammvais v i e s 5 S 815-1133
Trackball RetaNer ... .« o s e i neemee s os dames & i 815-1134

Wire Hamess Assembly . . .......ooiiniii i 600-0425
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Macintosh Portable

i

Specifications

Macintosh Portable Specifications

Microprocessor | CMOS 68000
16 MHz clock speed

Memory 1 MB of low-power static RAM, expandable to
9 MB (on the original Macintosh Portable)

1, 2, or 4 MB of pseudostatic RAM, expandable
to 8 MB (on the new Macintosh Portable)

256K of ROM, expandable to 4 MB

Screen Active-matrix liquid crystal display, backlit on
new units

Full-page width

640 by 400 pixels

Input Devices Built-in keyboard with standard Macintosh
layout

Low-power ADB mouse

1.3-inch diameter trackball pointing device

18-key numeric keypad (can be installed as an
alternative to the trackball)

Internal One 1.4 MB FDHD SuperDrive

Storage Internal Hard Disk 40SC (optional on original
Portable)

Interfaces One external disk drive port

One SCSl interface: uses a 50-pin internal
connector and a DB-25 external connector

One Apple Desktop Bus port allows daisy-
chaining of peripheral devices

One stereo sound port

One power adapter port

Two RS-232/RS-422 serial ports

One video output port

Expansion Three expansion slots for optional RAM, ROM,
Connectors or 2400 bps modem
96-pin processor-direct slot

Sound Apple custom digital sound chip

Electrical Line voltage: 85 to 270 volts AC, 48 to 62 Hz
Power: 15 watts maximum

Page 6 ASG—Macintosh Computers Mar 91

e R R EEREEEEREEREREEEEEEEEEE R



PR EREEREREEREREREREEEEEEEEEEEEEEEERERE

Macintosh Portable
Warnings and Cautions

Summary of Warnings and Cautions

The following warnings and cautions should be observed whenever you repair
the Macintosh Portable computer. If you have notdone so recently, take the time
to review this important information.

CAUTION: Belore replacing any modules within the
Portable. always unplug the power adapter. remove the
main battery. and replace the battery cover.

CAUTION: Failure to replace the battery cover could
damage the computer. Replacing the battery cover dis-
connects the Portable from the 9-volt backup battery.
Failure to do so leaves power connected to the logic
board and could damage the modules removed.

WARNING: The 6 volt sealed lead-acid battery contains
toxic chemicals and is considered toxic waste. If a bad
battery is nol physically damaged. return the battery to
Apple—do not dispose with other trash. Return the
battery in the same packaging used for new batteries. If
a bad battery is physically damaged. do not return the
battery to Apple. Dispose of such batteries according
to local ordinances.

WARNING: Sulturic acid in the main battery can cause

severe burns to the skin and eyes. If you touch a
damaged main battery. immediately wash your hands
and any other contacted skin with water for at least five
minutes.

CAUTION: The Macintosh Portable makes extensive
use of low-power complementary metal oxide semicon-
ductor (CMOS) devices. These devices are very suscep-
tible to damage from electrostatic discharge (ESD). Ob-
serve appropriate ESD precautions. 3

CAUTION: The LCD display is extremely susceptible to
ESD damage. As with all sensitive electronics. use a
grounded workstation pad and grounding wriststrap
when handling the display—and handle it ONLY by the
edges. Do not remove the protective tape on the compo-
nent side of the LCD display.

CAUTION: The bottom case and subframe of the Por-
table are coated to reduce electromagnelic interference.
This protective coating can be damaged by skin oils.
Avoid excessive handling of these modules.

Mar 91 ASG—Macintosh Computers Page 7
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‘W Macintosh Portable

[N

B Module Replacement

Vi

/
Remove feet Unsnap corners

Figure: Removing the Keyboard Cover

Figure: Removing the Backup Battery

Pull cable
from beneath
display

Display

Figure: Removing the SCSI Drive
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Macintosh Portable
Module Replacement

Summary of Module Removal Steps

Rear Cover 1. Place the computer on a grounded workstation mat.
2. Depress the two rear latches and lift off the rear cover.
Keyboard Cover 1. Open the display.
2. Using a jeweler's screwdriver, pop off the two feet be-
neath the keyboard (see Figure on previous page).
Insert the screwdriver through the center holes, and
push down and out to unsnap the corners.
3. Unsnap and remove the keyboard cover.
Main Battery 1. Remove the rear cover.
2. Slide off the battery cover.
3. Lift out the battery. If you are removing another
module, replace the battery cover.
Backup Battery Note: Removing the backup battery will erase parameter

RAM. Before doing so, note all Control Panel settings so
you can restore them later.

1.
2.

3.

Option Cards 1.

SCSI Drive 1.

Access the main battery.

Use a jeweler's screwdriver to pry up the backup
battery (see Figure on previous page).

Remove the battery and disconnect its cable.

Remove the rear cover and the main battery.
Replace the battery cover before removing any cards.

Remove the rear cover, main battery, and keyboard
cover. Replace the battery cover.

Remove all option cards.

Disconnect the display and disk drive cables from
connectors J19 and J18.

Close the display and slide out the disk drive cable
(see Figure on previous page).

Unsnap the two plastic latches and remove the drive.

under the disk drive shield.

CAUTION: When replacing the drive cable beneath the
A display assembly. make sure the cable is not caught

Upper Floppy 1.

2.
3.
4.

After installing the new SCSI drive, run Macintosh
Hard Disk Testto verify correct operation. If you are
using version 1.0 of Macintosh Hard Disk Test, be sure
to operate the computer with the power adapter con-
nected; do not use Loop on selected tests.

Remove the rear cover, main battery, and any option
cards. Replace the battery cover.

Disconnect the drive cable from the drive.

Unsnap the two plastic latches and remove the drive.
Depress two metal tabs and remove the mechanism.

Mar 91 ASG—Macintosh Computers Page 9
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Figure: Removing the Inverter PCA (Backlit Display Only)
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Macintosh Portable

Module Replacement

First remove the upper floppy or SCSI drive.

2. Disconnect the disk drive cable from the drive.

Lower Floppy 1.
3.
Trackball/ 1
Numeric Keypad
2.
3.
Speaker 1.
2.
3.

Display Assembly T

LCD Display 1.

(Nonbacklit)

5.

6.

s
LCD Display 8.
(Backlit only)

9.

10.

Lift the disk drive out of the subframe.

Remove the rear cover, main battery, and keyboard
cover. Replace the battery cover.

Disconnect the flat cable from the device(s) to be
moved.

Unsnap and remove the device(s) from the case.

Remove the rear cover, main battery, and keyboard
cover. Replace the battery cover.

Disconnect the speaker cable from connector J16.
Depress the two plastic tabs and remove the speaker.

Remove the rear cover, main battery, and keyboard
cover. Replace the battery cover.

Disconnect the display cable from connector J19.
Gently twist back and forth, and remove the left clutch
cap (see Figure on previous page).

Pull off the left clutch retainer (see Figure on previ-
ous page).

Push the display left as shown in the figure, and
remove the left clutch mechanism.

Slide the display off the right clutch mechanism.

Remove the rear cover, main battery, and display
assembly. Replace the battery cover.

Pull out the carrying handle and remove the two
Phillips screws (if present) from the upper right and
upper-left corners of the display bezel.

Rotate and remove the center pivot cover (see Figure
on previous page).

Using a jeweler's screwdriver, release the plastic
bezel from the display housing and pull down on the
bezel to remove it (see Figure on previous page).
Repeat on both sides.

Remove the bezel and carrying handle.

Release the two plastic tabs at the upper-right and -left
corners and remove the display (see Figure on pre-
vious page).

Disconnect the display cable.

Depress the tab and disconnect the ccfl-lamp-to-
inverter PCA cable (see Figure on previous page).
Disconnect the ribbon cable from the inverter PCA
(see Figure on previous page).

To remove the inverter PCA, use a jeweler's screw-
driver to gently pry it from the display housing.

Mar 91 ASG—Macintosh Computers Page 11



Macintosh Portable

Module Replacement

_ Lower  Upper )
Input Device Power Floppy Drive Floppy Drive Speaker  Input Device
Connector Connector Connector Connector  Connector Connector

—/

Subframe
Assembly

1 2 Release eight

C@ 3 clips in order
shown

Figure: Removing the Logic Board
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Macintosh Portable
Module Replacement

Logic Board 1. Remove the rear cover, main battery, keyboard cover,
keyboard/trackball/keypad, display assembly, and op-
tion cards. Replace the battery cover.

2. Disconnect all cables (if present, J13-J18 and J20)
from the logic board connectors (see Figure on pre-
vious page).

3. Using a jeweler's screwdriver, release the clips at the
left, front center, and right sides of the subframe (see
Figure on previous page). Lift the subframe slightly
afterreleasing each clip, and thenremove the subframe.

CAUTION: When releasing the subframe assembly from
the bottom case. be careful not to lift the subframe too

far. Lifting the subframe too far could damage the
subframe or the logic board.

4. Release the eight plastic clips on the bottom of the
subframe in the order shown, and separate the logic
board from the subframe.

Mar 91 ASG—Macintosh Computers Page 13



Macintosh Portable

Troubleshooting—Battery

Troubleshooting—Introduction

Before trying other troubleshooting aids, determine whether the Portable is
receiving enough power. Perform the battery troubleshooting procedure below.
|

If the problem is not resolved by the suggestions in battery basics (below),
continue troubleshooting by starting up the system and listening for the diagnos-
ticerror chords. The diagnostic error chords will indicate major problems with the
logic board or battery. If this does not identify all problems, run MacTest if the
system will boot or run AppleCAT® if the system will not boot. (Note: MacTest
Portable does not run on Portables with pseudostatic RAM logic boards.)
These diagnostic programs perform identical tests. If the system still doesn't
function properly or will not boot, refer to the Symptom/Cure Chart. If the
symptom is not listed or is not clearly defined, refer to Troubleshooting—Startup
Problems. These flowcharts provide step-by-step procedures for troubleshoot-
_in_gihe complete Portable system.

Troubleshooting—Battery Basics

Note: The power adapter by itself cannot provide enough power to operate the
Macintosh Portable if the battery is not adequately charged.

1. Connectthepower adapter and and check the battery level. Even with the power
adapter connected, the Portable must be more than 25% charged to operate
properly.

2. Make sure the battery cover is completely closed. The Portable will not operate
unless the battery cover is closed.

3. Press any key—you may merely have forgotten to wake the Partable up!

4. As alast resort, reset the power manager.

+ Unlock the interupt and reset switches (see Figure).

+ Simultaneously press and hold the reset and interupt switches, and then
release both of them.

« Again, wake up the Portable by pressing any key.

\

Interrupt
Switch Reset

Switch  Lock
Switch

Figure: Resetting the Power Manager
Page 14 ASG—Macintosh Computers Mar 91
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Macintosh Portable
Symptom/Cure Chart

(YONININCNALNN)

Power Problems

Screen is blank;
computer not
responding

After main

battery removal,
some Control Panel
settings are
different

Power adapter is
plugged in and
connected, but
battery DA does not
indicate charger is
connected

A low-power
warning is
displayed soon
after startup

Battery needs
recharging after
computer is unused
for four or more days

Video Problems

Some pixels never
come on (blacken);
no pattern

Some pixels are
always black;
no pattern

A row of pixels

Mar 91

Solutions

1.

@N®

If computer is new, verify that plastic sheet has
been removed from between battery and contacts.
Reset power manager.

Connect power adapter and try computer again in
three or four minutes.

Try known-good, charged main battery. |f computer
now works, replace main battery.

Verify that keyboard cable is securely connected at
both ends.

Replace keyboard.

Replace keyboard cable.

Replace logic board.

Was battery cover replaced when main

battery was removed? If so, power to

computer was interrupted and different settings are
normal. Restore contents of Control Panel.
Replace backup battery.

Verify that charger is connected properly.
Try a different main battery. If battery now
charges, replace main battery.

Replace power adapter.

Replace logic board.

Battery needs recharging. Attach power adapter.
Make sure peripherals being used display
low-power icon.

Reduce use of floppy or hard disk, modem, sound,
or other power-consuming devices, or connect
power adapter.

If system software is 6.0.4 and AppleTalk is active,
using Shutdown command allows serial
communications controller (SCC) to draw excess
current. To prevent this, select Sleep from Special
menu or deactivate AppleTalk using Chooser prior
to Shutdown. Install system software 6.0.5.

Solutions

1.
ASG—Macintosh Computers

A maximum number of five permanently OFF
pixels (voids) is considered acceptable. If
display contains six or more voids, replace
LCD display.

If any pixel remains on constantly, replace LCD
display.

Replace LCD display.
Page 15



Macintosh Portable
Symptom/Cure Chart

never blackens

A row of pixels
is always black
(black streaks)

No display, but
computer appears
to be operating
correctly

Display looks
blurred

Display looks
dark (nonbacklit
display)

Display is too
light (nonbacklit
display)

Backlight level
cannot be changed

Backlight does
nct operate

Disk Drive Problems

Audio and video
present, but internal
drive does not
operate

Disk ejects while
booting; display

shows Mac icon
with blinking “X"

Page 16
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Replace display cable.
Replace logic board.

Replace LCD display.
Replace display cable.
Replace logic board.

Verify that display cable is securely connected.
Replace LCD display.

Replace display cable.

Replace logic board.

Adjust angle of display.
Adjust screen contrast setting using Control Panel.

Not enough light is available. Locate computer
closer to direct light or move light source closer to
computer.

Adijust screen contrast setting using Control Panel.
Replace LCD display.

Replace logic board.

Adjust angle of display.
Adjust screen contrast setting using Control Panel.
Replace LCD display.

Verify that version 1.3 of the Portable CDEV is
present. Earlier versions do not support the
backlight feature. (To check the version of the
CDEYV, select the file named Portable in the system
folder and select Get Info from the File menu.)

Verify that version 1.3 of the Portable CDEV is
present. Earlier versions do not support the
backlight feature. (To check the version of the
CDEYV, select the file named Portable in the system
folder and select Get Info from the File menu.)
Check inverter PCA connections.

Replace inverter PCA.

Replace LCD display.

Replace logic board.

Solutions

PN

il ol e

ASG—Macintosh Computers

Try different floppy disk.
Replace floppy disk drive.
Replace floppy disk drive cable.
Replace logic board.

Try known-good system disk.
Replace floppy disk drive.
Replace floppy disk drive cable.
Replace logic board.

Mar 91

continued...
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Macintosh Portable

Symptom/Cure Chart

Shut down computer, press and hold down trackball
or mouse button, and switch on computer.

Eject disk manually by pushing opened paper clip
into bottom case hole located near disk drive.
Replace floppy disk drive.

Replace floppy disk drive cable.

Replace logic board.

Verify that Apple-certified media are being used.
Try different disk.
Replace floppy disk drive.

Disk Drive Problems Solutions

(continued)

Disk will not eject 1.
2,
3.
4,
5.

Disk initialization 1

fails 2.
a.
4

Replace logic board.

SCSI Drive Problems Solutions

Internal hard disk 1:
will not operate
2.
3.
4,

Verify that external SCSI devices are switched on
and SCSI hard drive cable is securely connected.
Use HD SC Setup to see if drive is visible. Ifitis,
reinitialize drive.

Replace hard disk drive.

Replace logic board.

Peripheral Problems  Solutions

After connecting 1

external SCSI

device, computer 2.
no longer boots 3.
4,
Cursor does not 1.
move when using 2.
trackball
8
4,
A
Cursor does not 1.
move when using 2
mouse 3.
4,
5.
Cursor intermittently
does not move or 2.

moves erratically

Turn on external SCSI device before starting
up computer.

Verify that proper cable termination is provided.
Verify that no two SCSI devices have same
device address.

Replace logic board.

Reset power manager.

Check cable connections between trackball and
logic board.

Replace trackball cable.

Replace trackball.

Replace logic board.

Check mouse connection to ADB port.

Reset power manager.

Clean mouse ball and inside mouse case.
(Refer to You Oughta Know tab in Apple Service
Technical Procedures.)

Replace mouse.

Replace logic board.

Clean trackball ball and internal rollers.
Replace trackball.

Mar 91 ASG—Macintosh Computers Page 17



Macintosh Portable

Symptom/Cure Chart

Device connected
to modem port
doesn't work

Cursor moves, but
clicking button
has no effect

No response to
any key on
keyboard

Known-good
ImageWriter,
ImageWriter Il, or LQ
will not print

Known-good
LaserWriter
will not print

Serial devices are
unrecognized or
garbage is transmitted
and/or received

When using external
modem: After exiting

communication program

and putting Portable
to sleep three or four
times, computer

locks up when coming
out of system sleep

Internal Modem
Problems

Internal modem
options do not appear
in Portable CDEV
when modem is
installed

Page 18

1. Verify that External Modem is selected in
Portable CDEV.

2. If using System 6.0.4, upgrade to 6.0.5 or later.

3. Replace logic board.

1. If trackball button is not working, replace
trackball cable. If mouse button is not working,
replace mouse.

2. Replace trackball.

3. Replace logic board.

1. If screen is blank and you are trying to bring
computer out of system sleep, try resetting
power manager.

2. Check keyboard connection to logic board.

3. Replace keyboard.

4. Replace logic board.

1. Make sure System 6.0.5 or later is being used.

2. Make sure Chooser is set correctly.

3. Replace printer cable.

4. Replace logic board.

1. Make sure System 6.0.5 or later is being used.

2. Make sure Chooser is set correctly.

3. Try another printer. If that printer works,
computer is OK. Refer to Networks tab in
Apple Service Technical Procedures.

4. Replace logic board.

1. If System 6.0.4 is being used, be sure
Macintosh Portable INIT 1.0 is installed in
system folder.

2. Upgrade to System 6.0.5 or later.

— |If System 6.0.4 is being used, upgrade to System
6.0.5 or later.

Solutions

1. Try removing and reseating card.

2. Replace modem card.

3. Replace logic board.

continued...
ASG—Macintosh Computers Mar 91
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Macintosh Portable

Symptom/Cure Chart

Internal Modem
Problems (cont'd)

Modem interferes
with system sound

Modem does not
respond properly
to AT command
set instructions

Modem does not
respond to incoming
call

Modem has no
sound output

Miscellaneous
Problems

Screen goes blank
and computer shuts
down every few
minutes

Some applications
seem to run slower
after running for a
few seconds

Hard disk is

slow to respond or
screen goes blank
too often

No sound from
speaker

Screen suddenly
goes blank

Mar 91

Solutions

Replace modem card.
Replace logic board.

Check baud rate and data format settings. Are
they compatible with Portable Data Modem 2400
and remote modem?

Replace modem card.

If system does not respond to incoming call
during sleep mode, verify that When Phone
Rings option in Automatic Wake-Up section of
Portable CDEV is selected.

Replace modem card.

Replace logic board.

Replace modem card.

Solutions

hwP

ASG—Macintosh Computers

Computer is going into system sleep to conserve
battery power. Adjust sleep delays in Control
Panel or connect power adapter.

Computer is switching to system rest. To disable
system rest, open Control Panel, hold down
<Option> key, and click Minutes Until Automatic
Sleep. When dialog box appears, click Don’t Rest.

The computer is powering down hard disk or
going into system sleep to conserve battery
power. Adjust sleep delays in Control Panel or
connect power adapter.

. Verify that volume setting in the Control Panel

is 1 or above.

Check speaker connection to logic board.
Replace speaker.

Replace logic board.

Computer has gone into system sleep
to conserve battery power.

Page 19



Macintosh Portable

Troubleshooting—Startup Problems

Start
Flowchart 1

!

Reset Power Manager.

—()

!

Turn on system without
startup disk (press any

key except <Caps Lock>).

Do
startup tones
sound?

Is
startup tone
normal?

Is
gray pattern
displayed?

Go to
Flowchart 2.

Page 20

ASG—Macintosh Computers

1. Replace key-

Is board.
any video 2. Replace key-
displayed? board cable.
3. Replace logic

board.

1. Replace speaker.
2. Replace logic
board.

NO | Replace logic

board.

1. Verify that display
cable is connected.
NO | 2. Replace LCD display.

3. Replace display
cable.
4. Replace logic board.

Mar 91
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Macintosh Portable

Troubleshooting—Startup Problems

Flowchart 2

Is
disk icon
with question
mark displayed?

in

Insert System Tools

floppy drive.

Replace logic
board.

Do
you hear
sounds from
disk drive?

Does
desktop
appear?

1. Replace key-

board.

2. Replace key-

board cable.

3. Replace logic

board.

1. Use known-good startup disk.
2. Replace disk drive.

3. Replace disk drive cable.

4. Replace logic board.

Do
trackball and

button function
correctly?

1. Reset Power Manager.
2. Replace trackball.

| 3. Replace trackball cable.
4. Replace logic board.

END

Mar 91
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Macintosh Portable
Logic Board

The logic board for the original Macintosh Portable (with static RAM) and the
lcgic board for the new Portable (with pseudostatic RAM) are not interchange-
able. The pseudostatic logic board has eight soldered RAM chips; the logic board
with static RAM has thirty-two soldered chips.

Apple Son
CPU SCSIG - Sound Sound Video
GLU SWIM | Chip, Chips ASIC
Y
)
0 S=00 G o
DD:]I::D :
oo | s | e | v | = .

B | QO o { s | o | e N =
e : =
e | s | s | s |

=1
Iimlm‘:g — =.Eﬂ: 1 ;|
HSD ] — /E|='
Qn\ = / i
SCC
o o o o oo™ 15

— olatic

Stalic BPRY FOMs GLU  Processor \oror

Figure: Logic Board Components (Original Logic Board Shown)

DIP A\
Reset | Switch or/ | scsi \ Lower Floppy
Display Input

Interrupt Input Jumper Speaker

Device Power Connector Upper
Floppy

Device

Figure: Internal Connectors and Switches
Page 22 ASG—Macintosh Computers Mar 91
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Macintosh Portable i
Portable Data Modems

Installation and Verification Procedure

The following procedure covers the installation and verification of the internal,
Macintosh Portable Data Modem 2400 and the Intl. XP 2400.

1. Unplug the power adapter, and remove the rear cover and main battery.
2. Remove the modem cap by pushing it through the rear of the computer.

3. Install the modem card in the modem connector. Make sure the modem card is
on the right side of the modem gasket.

4. Replace the main battery and rear cover, and turn on the computer.

5. Use ModemTest to verify thatthe computer and modem are communicating, and
AppleLink to verify operation of the modem with the telephone network. (For
additional information, refer to Section 4, Diagnostics, under the Modems tab in
Apple Service Technical Procedures.)

S[J=—=— Control Panel oaa08—"7=—F|
Screen Minutes Until Automatic Sleep
Contrast
= System
] .
General High 1-2-4-8-15-30
Hard Disk

D Stay awake when plugged in

Changes to RAM disk
size will take effect
when you restart.

Low
R&M Disk Size:

Keyboard

Automatic Wake-up @ @ Internal
00:00:00 PR
00:00 AM PM O ‘o\o‘o External
[ when Phone Rings Modem

Figure: Verifying Correct Modem Installation
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“.f Macintosh Portable

AR

o Memory Upgrades

=

Installation Procedure

1. Place the Macintosh Portable on a grounded workstation mat and put on your
grounding wriststrap.

2. Unplug the power adapter, and remove the rear cover and main battery.

3. Replace the main battery cover.

CAUTION: The 1 MB static RAM and the 1 MB and 3 MB
pseudostatic RAM expansion cards are notinterchange-
able. Never install a static RAM card (unkeyed) on the
new pseudostatic logic board (keyed connector).

4. Locate the RAM expansion connector (see Figure D). If the connector is
keyed, you must install a pseudostatic RAM expansion card (see the cards
in Figures B and C below).

5. Position the static (not keyed) or pseudostatic (keyed) expansion card over the
connector and plug in the card (see Figure D).

6. Remove the battery cover and replace the main battery.

7. Replace the rear cover.

Troubleshooting the Installation

1. Turn on the computer by pressing any key except <Caps Locks.
2. Pull down the Apple menu and select About the Finder™.
3. Check that the amount of RAM indicated is 2048K (1 MB card) or 4096K (3 MB
card). If the amount of RAM is not correct:
= Check that correct card (static or pseudostatic) is installed.
« If the card is correct but the amount of RAM is not, replace the card.
» If the amount of RAM indicated is still not correct, replace the logic board.

s N[ .

3 MB Pseudostatic RAM

.

Figure: Installing Static or Pseudostatic RAM Expansion Cards
Page 24 ASG—Macintosh Computers Mar 91
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Exploded View

430-1031 ——= Top Case

Power
Supply

Logic Board

Internal FDHD

Drive Cable FDHD

Carrier

1.4MB
Disk Drive

e

805-0137 ¢

844-0018

HDA
(SCSI)
Cable

Platinum Foot
Speaker/Fan

HDA Assembly

(scsiy

HDA Drive

Carrier  444-6104 Cable

)
| Microphone Assembly [
GG S= :
L
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Parts List & Symptom/Cure Chart §
BOROM GaSE v i wn v ssasvivns e 58 Marwanns o5 WA SRTTENTES S SESSRE 630-0500
ACCESS COVET : v oy ssnin o v B5aaes 08 SETRER% 45 55 Sasiies o 815-1154
AccessCoverShield.............coiiiiiiniiininenan... 805-0137
PlatinlmEDOh: o cxomvmms o mmmmsmyes e o 5 a5 SEmsmmme & 865-0066
Cable, AC Power (SMOKE) . . . ... .vin it 590-0380
Disk Drive, Apple 3.5, 1.4 MB FDHD/SuperDrive . . ................ 661-0474
Cable, Internal FDHD Drive . . . ... c.viivei e i 590-0524
FDHD B v s o svrsaisn 95 o svivien s 53 05 S5000 45 &5 50 4 805-5111
Screw, FDHD Carrierto FDHD . .. ... .....oiviiiiiiiae 844-0018
HDA,40MB, 1" Internal 3.5SCSI . ... .ot it 661-0614
CaDIE, HDA POWEE.: «icuwsni on en s o s ssaiasmts i i s 590-0303
Cable, Internal HDA (SCSI ConnectorCable) . ................ 590-0228
I O T T 805-0980
Screw, 6-32 x .250 (HDAto HDA Carrier) .. . ... oot 444-6104
KayBoard 1"« «: v vesrins o8 s o6 SREEINS 53 & Dingss o 661-0603
Lithium Battery (withoutleads) .. ........ ..., 742-0011
LogicBoard.. .. v vswmiis s s s s s e e R e TR S S 661-0593
SIMM, 1 MB.A2ONSE: o o pamaven o someman 8 66 ey o 88 a8 s 661-0403
SIMM,DIP, TMB, 120 NS . .. ..o tit e e ieeaenns 661-0410
VRAM SIMM, 256K, 100 NS . .. .o oo i i i e 661-0609
Microphone Assembly . . ... ... i, 699-5071
Mouse, Apple DesktopBus™ . ............ .. ... il 661-0479
Power Supply . ....coo s 661-0594
Speaker/Fan Assembly . . ... 630-5058
TOPLESE s soviorui on o UREGTAN 65 v SHEERSE §F BERTER 83 T SRS 630-0505
COVEBT SCIEW . . o oottt ettt e e e et 430-1031
Disk Drive SlotCover . .........cvvuiiiin i inieenns 815-1164
Disk Drive Slot CoverShield . ..............c.ooiiiiiin.. 805-1527

*For additional ADB devices and part numbers, see General Information.

Symptom / Cure Chart
System Problems Solutions

Does not poweron— 1. Check cables.

screen is black, fanis 2. Plug monitor directly into wall socket, and verify
not running, and LED that monitor has power.

is not lit Replace power cord.

Replace power supply.

Replace logic board. Retain customer's SIMMs.

o hw

System shuts down 1. Make sure air vents on top and sides of cover are
intermittently clear. Thermal protection circuitry may shut down
system. After 30-40 minutes, system should be OK.
Replace power cable.

Replace power supply.

Replace logic board. Retain customer's SIMMs.

hoN

Clicking, chirping, or
thumping sound

Replace power supply.

Disconnect hard disk; replace if noise disappears.

Replace logic board. Retain customer's SIMMs.
continued...

@n =
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Symptom/Cure Chart

System Problems
(continued)

System intermittently
crashes or locks up

System intermittently
does not power on

System seems to
bont, then message
“Finder is old version”
displays

Vicleo Problems

Screen is completely
dark, fan is not
running, and LED

is not lit

Screen is dark,

no audio, no drive,
but fan is running
and boot tone

is normal

Verlical or horizontal
lines or snow appear
on screen, or screen is
completely dark, and
boot tone is normal

Partial or whole
screen is bright and
audio is present, but
no video information
is visible

Page 4

Solutions

1.
2.
3.
4.
5.
6.

Make sure the System is version 6.0.7 or higher.
Make sure application software is known-good.
Replace system software.

Replace logic board. Retain customer's SIMMs.
Replace SIMMs.

Replace power supply.

Check cables.

Plug monitor directly to wall socket and verify that
monitor has pawer.

Replace power cord.

Replace power supply.

Replace logic board. Retain customer's SIMMSs.

oo

Lol

1. Clear parameter RAM. Hold down <Command>
<Option> <p> <r> keys and reboot system. You
will hear normal startup chords and about two
seconds later you will hear another chord. This
means parameter RAM has been cleared.

2. Replace logic board. Retain customer's SIMMs.

Solutions

1. Plug monitor directly into wall socket, and verify
that monitor has power.

Remove expansion card, if installed.

Remove any external peripherals, if attached.
Replace logic board. Retain customer's SIMMSs.
Replace power supply.

W

Adjust brightness on monitor.

Replace monitor.

Replace video cable.

Replace video RAM SIMM.

Replace SIMMs.

Replace logic board. Retain customer's SIMMs.
Replace power supply.

sl ol S

Replace monitor.

Replace video cable.

Replace video RAM SIMM.

Replace logic board. Retain customer's SIMMs.
Replace power supply.

apwh

Replace monitor.
Replace video cable.
Replace logic board. Retain customer's SIMMs.

Lol B

ASG—Macintosh Computers
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Symptom/Cure Chart

Screen is dark,
audio and drive
operate, fan is
running, and LED
is lit

& OO b

Adjust brightness on monitor.
Replace monitor.

Replace video cable.
Replace SIMMs.

Replace logic board.
Replace power supply.

Note: If replacing the monitor corrects the problem, refer to the apropriate Apple
Service Technical Procedures to obtain monitor replacement information.

Drive Problems Solutions

Audio and video are
present, but

internal drive does
not operate

N =

o b0y

Replace bad disk.

Verify that all external SCSI devices are
disconnected.

Replace internal disk drive cable.

Replace internal disk drive.

Replace logic board. Retain customer's SIMMs.
Replace power supply.

Disk ejects; display 1. Replace disk with known-good system disk.
shows icon with 2. Replace internal disk drive cable.
blinking “X" 3. Replace internal disk drive.
4. Replace logic board. Retain customer's SIMMs.
Will not eject disk 1. Switch power off and hold mouse button down
while switching power back on.
2. Eject disk manually by pushing opened paper clip
into hole beside the drive slot.
3. Replace disk drive.
System attempts 1. Try pushing disk completely back in.
to eject disk Eject disk manually by pushing opened paper clip
but cannot into hole beside the drive slot.
3. Replace disk drive.
SCSI Problems Solutions
Internal hard drive 1. Replace HDA cable.
runs continuously 2. Replace hard drive.
3. Replace logic board. Retain customer's SIMMs.

Internal hard drive
will not operate

Replace HDA cable.

Replace HDA power cable.

Replace hard drive.

Replace logic board. Retain customer's SIMMSs.

Mar 91 ASG—Macintosh Computers Page 5



Symptom/Cure Chart

Peripheral Problems

Works with internal
or external SCSI
device but will not
work with both

Cursor does not
move

Cursor moves but
clicking the mouse
button has no effect

No response to any
key on the keyboard

Known-good
ImageWriter or
ImageWriter |1
will not print

Known-good
LaserWriter
will not print

Cannot double-click
to open an application,
dick, or server

Page 6

Solutions

1

Check that switch setting of external SCSI device
is different priority from that of internal device.

2. Replace terminator on external device.

3. Verify that terminator is installed on internal SCSI
drive.

4. Replace SCSI device select cable.

1. Reboot system.

2. Check mouse connection.

3. If mouse was connected to a keyboard, connect
it to the rear ADB port. If mouse works, replace
keyboard.

4. If mouse does not work in ADB port, replace
mouse.

5. Replace logic board. Retain customer's SIMMs.

1. Replace mouse.

2. Replace logic board. Retain customer's SIMMs.

1. Make sure the System is version 6.0.7 or higher.

2. Check keyboard connection to ADB port.

3. Replace keyboard cable.

4. Replace keyboard.

5. Replace logic board. Retain customer's SIMMs.

1. Make sure that Chooser and Control Panel are
set carrectly.

2. Make sure the System is version 6.0.7 or higher.

3. Replace printer interface cable.

4. Replace logic board. Retain customer's SIMMs.

1. Make sure that Chooser and Control Panel are
set correctly.

2. Make sure the System is version 6.0.7 or higher.

3. Refer to Networks tab in Apple Service
Technical Procedures for more information.

1. Remove duplicate system files on hard disk.

2. Clear parameter RAM. Hold down <Shift>
<Qption> <Command> keys and select Control
Panel from Apple menu. Reset mouse controls.

3. If mouse was connected to keyboard, connect it to
rear ADB port. If mouse works, replace keyboard.

4. If mouse does not work in the ADB port, replace
mouse.

5. Replace logic board. Retain customer's SIMMs.

ASG—Macintosh Computers Mar 91
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Logic Board Components

Miscellaneous Solutions

Problems

No sound from 1. Verify that volume setting in the Control Panel is
speaker set to 1 or above.

2. Replace speaker.
3. Replace logic board. Retain customer's SIMMs.

Clock not running 1. Replace battery.

2. Replace logic board. Retain customer's SIMMs.

Macintosh LC Logic Board Components

68020 ADB SCC

Microprocessor Microcontroller  Chip

Mar 91
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Figure: Macintosh LC Logic Board Components
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Specifications

Macintosh LC Specifications

Microprocessor

MC68020, 32-bit internal architecture
16 MHz clock speed

Burst mode RAM access

256-byte instruction and data caches

Expansion 96-pin processor-direct slot supporting 020 Direct
Connector Slot expansion card
Memory 2 MB expandable to 10 MB (100 ns or faster SIMMs)
512K ROM standard
256K VRAM (video RAM) SIMM, upgradeable to
512K VRAM SIMM
Built-in Video Apple High-Resolution Monochrome Monitor
Support AppleColor High-Resolution RGB Monitor
Macintosh 12-Inch RGB Display
Macintosh 12-Inch Monochrome Display
Interfaces Two RS-232/RS-422 serial ports

SCSl interface (50-pin internal connector and
DB-25 external connector)

One Apple Desktop Bus (ADB) port

One DB-15 monitor port for built-in video

Monophonic sound-out port

Sound input port for monaural sound input

Internal Storage

Built-in 1.4 MB FDHD SuperDrive
Optional second FDHD SuperDrive
Internal Hard Disk 40SC

Optional internal Hard Disk 80SC

Sound

Monaural 8-bit sound input with Macintosh Audio
Compression Expansion (MACE) sound utility
supporting 3:1 or 6:1 compression

Monophonic 8-bit sound generator supplying same
signal to both channels of stereo equipment

Omnidirectional electret microphone

Electrical

Line voltage: 100 to 240 volts AC,
automatically configured
Frequency: 50 to 60 Hz
Maximum power: 50 watts, not including monitor

Page 8
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Memory Upgrade E

The Macintosh LC comes with 2 megabytes of RAM soldered to the logic board
in Bank A, and has two SIMM slots for expansion memory (see Figure). System
memary can be expanded to 10 megabytes, but only 1 MB RAM SIMMs are
currently available for the Macintosh LC (the Macintosh LC does not support
256K SIMMs). To expand system memory, both expansion slots must be filled
with SIMMs of the same size. You can mix SIMMs of different speeds, as long
as both SIMMs are 100 ns or faster.

Note: Be sure to use the SIMM removal tool when removing SIMMs from the
logic board. See the Special Tools Index in the General Information tab section.

Upgrades
RAM Bank A SIMM Sockets
2MB 2 MB soldered RAM Empty
4 MB 2 MB soldered RAM Two 1 MB SIMMs

96-Pin Expansion Power
Expansion RAM SIMM Supply
Connector Connectors Connector
min! 1 — \FI_IFI
U| || I [ ]
El S| D= =]
8 B ==
|: =E B ==
P 0
= =
o
{ OO }
1= []
£ (@& Far/
/ m 0 Speaker |__“v|
/ ITIITIT [T Connector

\
Second SCsl SCSI ~ Battery VRAM SIMM  Disk Drive
Disk Drive  Power Connector Connector Connector Connector
Connector Connector

Figure: Macintosh LC Internal Connectors
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ﬁ Macintosh Il lIx, and llfx
Exploded View

Top Cover
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| A 2 HDA

SCSI
Drive
Internal Internal HDA
Drive Frame

Cable

Metal Housing/

)
Aok Shipping Fixture

1.4MB
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. ‘\>426-34o1
Drive %
Carrier ~o

Plate

Power Supply

% EMI Fence

: /f _o— On/Of

Logic Board

AC Power
Cable

Bottom Cover

Reset/Interrupt
Switch
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Macintosh Il, lIx, and lIfx ﬁ
Parts List
Bottom Cover Assembly, Macintosh Il . . ........... ... ... ... ... 630-5227
Bottom Cover Assembly, Macintosh llx . ........................ 630-5494
Bottom Cover Assembly, Macintosh llfx .. .............. ... .. ... 630-5806
Resetinterrupt Switch . . ... .. ... oo e 815-6024
SPOBKON < ocvvvvn s qummmin s v v e U5 658 5500V 1 LR 630-5222
Cable, AC Power (SMOKE) . . ..o vt i et e e ii e eaaeeneens 590-0380
Disk Drive, Apple 3.5, 800K Mechanism ... ...........oouiinn.... 661-0345
Disk Drive, Apple FDHD SuperDrive, 1.4 MB Mechanism........... 661-0474
Disk Drive Parts, 800K & 1.4 MB Drives
Cable, 800K or 1.4 MB 3.5 Drives (red or yellow stripe) . . ........ 590-0188
Internal Drive Shield, 800K (for transporting) . .. ............... 805-0217
Metal Housing/Shipping Fixture (for transporting) . . . ............ 805-5050
Packing Disk, 2-Sided (for transporting 800K Mechanisms) .. ... .. 003-0003
Screw, M3 x 6, withtwowashers........................... 462-3401
DAV CaFEr PIIO .. i sanowms se i answsmsssisnme o s s e dcs i 805-5062
Extended Kavboard® . ;v ows s an vawraemiis o8 sameiem o8 26 Sy 661-0384
HDA, 20 MB, Internal 3.5 SCSI,Rev. A . ... ... . i, 661-0373
HDA, 20 MB, Internal 3.5SCSI,Rev.B . ......... ..., 661-0612
HDA, 40 MB, Intemal 3.5:8C8 vs wvvas s wvwmavvins o v swvsmmans o 661-0464
HDA, 80 MB, Internal 3.5SCSI . . . ... ... 661-0600
HDA, 80 MB, Int. 3.5 SCSI with A/UX® v.1.1 (replaced by 661-0613) .. 661-0561
HDA, 80 MB, Internal 3.5 SCSIwith A/UX,v.20.................. 661-0613
HDA,40MB, Internal 525SCSI . .........ccoiiiiiiiii i 661-0391
HDA, 80 MB, Internal 525 SCSI . ... .. covi it i i 661-0411
HDA, 80 MB, Internal 5.25 SCSI with AUX,v.1.0............ 661-0457
HDA, 160 MB, Iitemal §:28.SCS8L - i< wx commrimniis aw viess s a5 661-0601
HDA Parts
Cable, HDA Internal (SCSI ConnectorCable) ... ............... 590-0566
Cable, HDA Power, Macintosh II/l1x . . .. . .................... 590-0364
Cable, HDA Power (2 x 2 pin), Macinfosh lifx ... ............... 590-0512
Internal HDA Frame, 3.5Drive .. .. ...t 805-5066
Internal HDA Frame, 5.25Drive . . . ........oovinininnn. 805-5051
Screws, M3.5x.6x8, PNCRSRec...............covvnin... 462-4100
Keyboard, Regular Apple® .. ......cccverviveinrensinneininees 661-0383
Logic Board, Macintosh Il (w/o RAM; replaces 661-0374) ........... 661-0528
Baltory HOMKOEBOBNA: « .. s v sirosros simoniwin. axs. om sios st vsiomesn, sissssiss 600-0530
LG IWINL v e v st i s s s e s i TR e 34450043
IC,SWIM . o o o it REa e ¥ 36 S5 SR RS ER ES Re et 34450062
IC, HMMU .. e e e e 343-0002
B PIMINALY - cccnoain s s wweiosssumsm s s s v, o0 e0es wsiomsoc i 630-8221
ROM, Low, Macintosh I FDHD Upgrade . . . ..........cvvnn. 661-0642
ROM, Med Low, Macintosh IFDHD Upgrade . . ............... 661-0641
ROM, Med High, Macintosh Il FDHD Upgrade . . . .............. 661-0640
ROM, High, Macintosh Il FDHD Upgrade ... .................. 661-0639
SIMM, 2561, T20NE «4 o4 womsmmaweees va wiweiaiom & S amienes & 661-0402
SIMM, DIP, 258K, 120 N5 .. v ceieeminc o sasaesnns e onasssass 661-0494
SIMM, TMB, 120 NS . . ..ottt i et ie e ieciaaenns 661-0403
SIMM, DIP, 1 MB; 120 N8 . cowvwnwms an svvaensibs mi s st os 661-0410

*For additional ADB input devices and part numbers, see General Informa-
tion.
continued...
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Macintosh Il, lIx, and llfx
Parts List & Symptom/Cure Chart

Logic Board, Macintosh Ilx (w/o RAM; replaces 661-0463) . ... ...... 661-0529
Battery HolderBoard . ... ....coviiiii i 600-0530
SIMM, 256K, 12003 cwusimes o waiimmin v s sewndi % 0 se T @ 661-0402
SIMM, DIR; 268K, 1200850 o crsewas i v vy o o S anas 661-0494
SIMM, TMB, 120 NS . .ttt e et ee et e aae e 661-0403
SIMM, DIE. 1 MB, 120085 s s somvmmmivcas wi wisommss o4 s wisitms 661-0410

Logic Board, Macintosh lifx (W/o RAM) . . ...... ... ... .. .cooin... 661-0522
Battery Holder Gover . - -5 i iomes o tn akmen 16 15555 a0 = o i 520-0344
Internal SCSI TerminationBlock . .. ......... .. ..., 590-4515
Internal SCSLEFMer:. .. covwamm s susamsie o swammemes i w5 590-4516
SIMM, 1 MB, SOJ, 80 N8, 84-PiN...cocovieniiinasisnssenias 661-0548

Logic Board, Parity, Macintosh llfx (wW/o RAM) . .. ................. 661-0592
Battory Holdor COVEr ... ... o s swrariniis i scoensesess o 55 i 520-0344
SIMM, 1 MB, SOJ, 60 ns, 64-pin, Parity ... ...............c... 661-0549

Logic Board Parts
N FRTIRO . s im0, Sicssoscpsses o - Sl s 8§05 s P 805-5070
Lithium Battery (w/o leads; replaces 742-0009) ... ............. 742-0011
ONVEH BIHON .- o i o saes oo 5 e awiins 0 65 15 Gas 20 i 815-6237
Screws (logicboard mounting) . ... ... e 462-4100

Mouse, ADB (replaces 661-0338)* . . .. ... .ot iiinnan 661-0479

Power Supply; Macittosh VI < - o o cossossws savwanis e 25 o i 661-0375

Powar Supply, Macintosh IX . . ... ..o vrinmimanannecss nmmnenas 661-0542

Top Cover and Latch Assembly .. .......... ... i 630-5229
Disk:Slot Plug ASSEMDIY so v s ssvarsrsn os warvssogig caice g 630-5302

*For additional ADB input devices and part numbers, see General Informa-
tion.

Symptom/Cure Chart

System Problems Solutions

Does not power on, 1. Check cables.

screen is black, fanis 2. Plug monitor directly into wall socket, and verify
not running, and LED that monitor has power.

is not it 3. Replace power cord.

4. Check batteries. Replace both batteries if either
battery is below 3.2 volts.

5. Replace power supply.

6. Replace logic board. Retain customer's SIMMs.

Clicking, chirping, 1. Replace power supply.
or thumping sound 2. Replace logic board. Retain customer's SIMMs.
System 1. Make sure system software is correct version.
intermittently 2. Make sure all software is known-goad.
crashes or locks up 3. Replace SIMMs.
4. Replace logic board. Retain customer's SIMMs.
5. Replace power supply.

Page 4 ASG—Macintosh Computers Mar 91
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Macintosh II, lix, and llfx
Symptom/Cure Chart

System shuts down
intermittently

System
intermittently
crashes or locks up

System sounds error
chords at startup
(Macintosh llfx only)

System does not
boot (Macintosh lIfx
only)

Video Problems

Screen is black,
audio and drive
operate, fan is
running, and LED
is lit

Partial or whole
screen is bright and
audio is present, but
no video information
is visible

Screen is black,
audio and drive do
not operate, but
fan is running and
LED is lit

Mar 91

1.

o e

o bW

Check that air vents on sides and top of main unit
are clear. Thermal protection circuitry may shut
system down. After 30 to 40 minutes, system
should be OK.

Replace power cord.

Check batteries. Replace both batteries if either
battery is below 3.2 volts.

Replace power supply.

Replace logic board. Retain customer's SIMMs.

Make sure correct version of system software is
being used.

Make sure all software is known-good.

Replace SIMMs.

Replace logic board. Retain customer's SIMMs.
Replace power supply.

Check for Apple-labeled SIMMs manufactured by
NEC. Replace any NEC SIMMs that have a date
code of 9052 or lower.

See Startup Problems—Flowchart 2 in the On-Site
Troubleshooting tab.

Check for Apple-labeled SIMMs manufactured by
NEC. Replace any NEC SIMMs that have a date
code of 9052 or lower.

Solutions

QUGN M 00ROy Onas 00 I e

el el it

ASG—Macintosh Computers

Adjust brightness on monitor.
Replace monitor.

Replace video cable.

Move video card to different slot.
Replace video card.

Replace SIMMs.

Replace logic board.

Replace power supply.

Replace monitor.

Replace video cable.

Move video card to different slot.

Replace video card.

Replace logic board. Retain customer's SIMMs.

Replace video cable.
Move video card to different slot.
Replace video card.
Replace SIMMs.
Replace logic board.
Replace power supply.
Replace monitor.
continued...
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Macintosh I, lix, and llfx

Symptom/Cure Chart

Video Problems
(continued)

Screen is
completely dark, fan
is not running, and
LED is not lit

Video display exhibits
"ghosting," or system
boots and then loses

videc

Disk Drive Problems

Internal disk drive
runs continuously

Audio and video are
present, but one
internal drive does
not operate

Audio and video
are present, but
neither internal
drive operates

Disk ejects; icon
with blinking “X"
displays

Will not eject disk

MS-DOS drive does
not recognize disk
formatted on 1.4 MB
FDHD SuperDrive

Page 6

Solutions

Plug monitor directly into wall socket and verify
that monitor has power.

Check batteries. Replace both batteries if either
battery is less than 3.2 volts.

Replace power supply.

Replace logic board. Retain customer's SIMMs.

Check for Apple-labeled SIMMs manufactured by
NEC. Replace any NEC SIMMSs that have a date
code of 9052 or below.

Solutions
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ASG—Macintosh Computers

Replace bad disk.

Replace internal disk drive cable.

Replace internal disk drive.

Replace logic board. Retain customer's SIMMs.

Replace bad disk.

Verify that all external SCSI devices are
disconnected.

Replace internal disk drive cable.

Replace internal disk drive.

Replace logic board. Retain customer's SIMMs.
Replace power supply.

Replace bad disk.

Verify that all external SCSI devices are
disconnected.

Replace power supply.

Replace logic board. Retain customer's SIMMs.

Replace disk with known-good system disk.
Replace internal disk drive cable.

Replace internal disk drive.

Replace logic board. Retain customer's SIMMs.

Switch power off and hold mouse button down while
switching power back on.

Eject disk manually by pushing opened paper clip
into hole beside drive slot.

Replace internal disk drive.

Reformat disk using MS-DOS™ drive.

Mar 91
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Macintosh Il, lIx, and Ilfx

Symptom/Cure Chart
Attempts to eject 1. Reinsert disk.
disk but doesn't 2. Reseat top cover so drive slots line up correctly.
3. Try ejecting disk manually by pushing opened paper

4.

clip into hole beside drive slot.
Replace internal disk drive.

SCSI Drive Problems  Solutions

Internal hard disk will
not operate, LED does

not spin

Drive does not
appear on desktop

Works with internal 1

or external SCSI
device but will not

work with both 2

1
2.
not light, drive does 3:
4

Replace SCSI signal cable.

Replace SCSI power cable.

Replace hard disk.

Replace logic board. Retain customer's SIMMs.

If Macintosh llfx, there may be a SCSI termination
problem. Refer to Macintosh lifx—SCSI Termiina-
tion to verify that computer is properly terminated.

Check SCSI device switch setting on external
device. Make sure setting isn't 0 (internal hard
drive address) or 7 (CPU address).

If Macintosh lifx, there may be a SCSI termination
problem. Refer to Macintosh Ilifx—SCSI Termina-
tion to verify that computer is properly terminated.
Replace SCSI terminator on external device.
Verify that terminator is installed on internal SCSI
drive.

Refer to SCSI Hard Disk Drive Technical Proce-
dures for troubleshooting external drive.

Peripheral Problems  Solutions

No response to any 1
key on keyboard 2.
3.
4
Cursor does not 1.
move 2.
3
4.
5.
Cursaor moves, but 1
clicking mouse 2.
button has no effect
Cannot double-click 1.
to open application, 2.

disk, or server

Check keyboard connection to ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board. Retain customer's SIMMs.

Check mouse connection.

Clean mouse, if necessary.

If mouse was connected to keyboard, connect it to
rear ADB port. If mouse works, replace keyboard.
If mouse does not work in any ADB port, replace
mouse.

Replace logic board. Retain customer's SIMMs.

Replace mouse.
Replace logic board. Retain customer's SIMMs.

Remove any multiple system files on hard disk.
Clear parameter RAM. Hold down <Shift>
<Qption> <Command> keys and select Control
Panel from Apple pull-down menu. Reset mouse
controls. continued...
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Macintosh Il, lIx, and llfx
Symptom/Cure Chart

Peripheral Problems

(continued)

Cannot double-click
to open application,

disk, or server

Known-good
ImageWriter or
ImageWriter Il
will not print

Known-good
LaserWriter
will not print

Miscellaneous
Problems

No sound from
speaker

HMMU socket
does not allow

PMMU installation

System hangs when

first application is

launched, or displays

Solutions

3. If mouse was connected to keyboard, connect it to
rear ADB port. If mouse works, replace keyboard.

4. 1f mouse does not work in any ADB port, replace
mouse.

5. Replace logic board. Retain customer's SIMMs.

1. Make sure correct version of system software is
being used.

2. Make sure that Chooser and Control Panel are
set correctly.

3. Replace printer interface cable.

4. Replace logic board. Retain customer's SIMMs.

1. Make sure correct version of system software is
being used.

2. Make sure that Chooser and Control Panel are set
correctly.

3. Refer to Networks tab in Apple Service Technical
Procedures.

Solutions

1. Verify that volume setting in Control Panel is set to
1 or above.

2. Replace speaker.

3. Replace logic board. Retain customer's SIMMs.

— Replace logic board. Verify that socket is
13 x 13 grid array package and that it contains
132 gold contacts inside socket. (Sockets contain-
ing 70 pins do not support PMMU.)

— Check for Apple-labeled SIMMs manufactured by
NEC. Replace any NEC SIMMs that have a date
code of 9052 or lower.

error code and locks up

(Macintosh IIfx only)

Page 8
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Macintosh Il, lIx, and llfx

Specifications

Macintosh Il Specifications

Microprocessor

MC68020, 32-bit internal architecture
15.6672 MHz clock speed

Coprocessor

MC68881 floating-point unit (FPU)

Memory

1 MB, expandable to 8 MB (120 ns or faster
SIMMs)

256K ROM standard

Optional 68851 paged memory management unit
(PMMU)

Monitors

Apple High-Resolution Monochrome
AppleColor™ High-Resolution RGB
Apple Macintosh Portrait Display
Apple Two-Page Monochrome

Interfaces

Two RS-232/RS-422 serial ports

SCSl interface (50-pin internal connector and
DB-25 external connector)

Two Apple Desktop Bus (ADB) ports

Six NuBus™ internal slots supporting full 32-bit
address and data buses

One stereo sound port

Internal Storage

Built-in 3.5-inch, 800K disk drive

Optional second 3.5-inch, 800K disk drive

1.4 MB, Apple FDHD SuperDrive upgrade

Optional internal Hard Disk 20SC, 40SC, 80SC,
160SC

Sound Apple custom digital sound chip (ASC),
including four-voice wavetable synthesis,
stereo sampling generator
Electrical Line voltage: 90 to 140 volts; 170 to 270 volts,
automatically configured
Frequency: 48 to 62 Hz
Maximum power: 220 watts, not including monitor
power
Mar 91 ASG—Macintosh Computers
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Macintosh I, lix, and llfx
ﬁj Specifications

Macintosh lIx Specifications

Microprocessor MC68030, 32-bit internal architecture

15.6672 MHz clock speed

256-byte instruction and data caches

Built-in paged memory management unit
(PMMU)

Coprocessor MC68882 floating-point unit (FPU)
15.6672 MHz clock speed

Memory 1 MB, expandable to 8 MB (100 ns or faster
SIMMs)
256K ROM standard

Monitors Apple High-Resolution Monochrome
AppleColor High-Resolution RGB
Apple Macintosh Portrait Display
Apple Two-Page Monochrome

Interfaces Two RS-232/RS-422 serial ports

SCSl interface (50-pin internal connector
and DB-25 external connector)

Two Apple Desktop Bus (ADB) ports

Six NuBus internal slots supporting full
32-bit address and data buses

One stereo sound port

Internal Storage Built-in 1.4 MB FDHD SuperDrive

Optional second FDHD SuperDrive

Optional internal Hard Disk 40SC, 80SC,
160SC

Sound Apple custom digital sound chip (ASC)
provides 8-bit stereo sampling at 44.1 KHz
and includes four-voice wavetable
synthesis

Electrical Line voltage: 100-240 VAC, automatically
configured

Frequency: 48 to 62 Hz

Max power: 220 watts, not including
monitor power

Page 10 ASG—Macintosh Computers Mar 91
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Macintosh Il, lIx, and lIfx
Specifications

Macintosh lifx Specifications

Microprocessor

MC68030, 32-bit internal architecture

40 MHz clack speed

Built-in paged memory management unit
(PMMU)

Two 256-byte instruction and data caches

Coprocessor

MC68882 floating-point unit (FPU)
40 MHz clock speed

Static RAM Cache

Built-in zero-wait-state 32K static RAM cache
memory architecture

Processor Chips

Memory 4 MB of RAM, expandable to 8 MB
80 ns, fast-page mode, 64-pin SIMMs
Parity Support Installation of optional parity-generating chip
and parity DRAM (9-chip, 60 ns SIMM) provides
parity error detection
Memory Subsystem Supports overlapping reads from cache/ROM
and writes to DRAM
Input/Output SWIM chip manages the floppy disk drive(s)

SCC chip manages the Apple Desktop Bus and
serial ports

SCSI/DMA Controller

Standard cell implementation of 53C80 SCSI
chip and DMA control logic (the SCSI/DMA
chip manages the SCSI bus)

Interfaces

Two RS-232/RS-422 serial ports

SCSl interface with direct memory access for
faster transfers and compatibility with faster
peripherals

Processor-direct slot (PDS) provides high-
speed, 32-bit access to the system bus

Six NuBus internal slots supporting full 32-bit
address and data buses

Two Apple Desktop Bus (ADB) ports

Stereo sound jack

Internal Storage

Two 1.4 MB FDHD SuperDrives
Internal Hard Disk 40SC, 80SC, 160SC

Sound Apple custom digital sound chip (ASC)
Electrical Line voltage: 100 to 240 VAC
Frequency: 48 to 62 Hz
Maximum power: 230 watts, not including
monitor power
Mar 91 ASG—Macintosh Computers Page 11




The Macintosh Il and lIx require 120 ns (or faster) SIMMs. The 150-ns SIMMs
will cause serious timing problems. All SIMMs in each bank must be the same
size. Mitsubishi 1 MB SIMMs for the Macintosh IIx, which are labeled "For 030
Sysiems Only,” should be used only in systems with 68030 microprocessors.

NuBus SCSI Hard Drive SCSI Hard Drive
Slots Power Connector Signal Connector Batteries
1 On/Oft
Power
Switch
= Interrupt
oo — . ity Switch
Reset
: : Switch
J RAM
— SIMM
Sockets
oono
= [

Logic Board Disk Disk Speaker
Power Connector Drive 2 Drive 1 Connector

Figure: Macintosh Il and lIx Logic Board

Size Bank A Bank B
1MB 4—256K SIMMs Empty

2 MB 4—256K SIMMs 4—256K SIMMs
4 MB 4—1 MB SIMMs Empty

5MB 4—1 MB SIMMs 4—256K SIMMs
8 MB 4—1 MB SIMMs 4—1 MB SIMMs

Page 12 ASG—Macintosh Computers Mar 91
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Macintosh I, lix, and llfx
lifx Memory Upgrade & Il PMMU Upgrade

Macintosh lifx Memory Upgrade

The Macintosh lIfx requires 80 ns (or faster) SIMMs in systems without the parity
checking option, 60 ns (or faster) SIMMs in systems with parity checking.
LaserWriter || SIMMs cannot be used in the Macintosh Iifx.

|
Processor-Direct Slot SRAM Cache

Figure: Macintosh lIfx Logic Board

Size Bank A Bank B
4 MB 4 —1 MB SIMMs Empty
8 MB 4 —1 MB SIMMs 4 —1 MB SIMMs

Macintosh Il PMMU Upgrade Procedure

-y

Remove the Macintosh Il top cover and drive mount.

2. Locate the HMMU chip on the logic board (see Figure on the next page).
3. Using asmall flat-blade screwdriver, gently pry up the sides of the chip to remove
the HMMU from the socket.

4. Position the PMMU so that the line on its surface is pointing toward the speaker

at the lower-right corner of the logic board.
5. Line up the pins in the socket and gently press the PMMU into the socket.
6. Replace the Macintosh Il drive mount and top cover,

Mar 91 ASG—Macintosh Computers Page 13



ﬁj Macintosh Il FDHD SuperDrive Upgrade

Macintosh Il, lIx, and lifx

The system software must be version 6.0.2 or higher to use the 1.4 MB FDHD
SuperDrive. If the software is lower than 6.0, the drive will be recognized as an
800K mechanism.

Upgrade Procedure

1.

2.

3.

10.

Place the Macintosh Il on the grounded workbench pad and put on your
grounding wriststrap.

Remove the top cover, video card (and any other cards installed), and the drive
mount.

Using an IC extractor, remove the four ROMs at the logic board locations shown
in the Figure below.

Using the following chart and the figure below, install the four revised 512K
ROMs. The notch at the end of each ROM should face the front of the logic
board.

ROM B/N
HI 661-0639
MED HI 661-0640
MED LO 661-0641
LO 661-0642

Using the IWM/SWIM extractor (see Special Tools Index in the General
Information section), remove the IWM chip from the logic board (see Figure).
Position the SWIM chip on the logic board socket (see Figure) so that the
beveled edge of the chip (the edge with the dot) is facing the white dot on the logic
board.

Line up the pins in the socket and gently press straight down on the SWIM chip
until it is seated in the socket.

Install the 1.4 MB FDHD SuperDrive onto the drive mount on drive 1 or drive 2.
Feplace the drive mount, the video card (and any other cards that you removed),
and the top cover.

Place the 1.4 MB and 800K labels in the appropriate positions on the front of the
Macintosh il.

HI ROM

==

]
a

Med HI ROM
g .."‘\“'
& o]
gg 00 o OOKigd

Eﬂﬂ”ﬂ 0o H
O0o
Has

111111

 — |

LT

VL
IWM/SWIM LOROM Med LOROM HMMU/PMMU

Figure: Macintosh Il Logic Board

Page 14 ASG—Macintosh Computers Mar 91

DEEEREERERERERREREEREERRERRDREREEREEEREEEIIEEEEEEDE R



22000000000 0000000000000 02000000 )))

Macintosh Il, lIx, and lIfx ﬁ
Macintosh lIfx—SCSI Termination
The Macintosh llfx is able to transfer data to and from SCSI devices much faster
than earlier Macintosh computers. This increased data transfer rate has made
it necessary to modify the termination characteristics of the SCSI interface.
Three new parts are used to implement these SCSI termination changes:
» Apple SCSI Cable Terminator Il

+ Internal SCSI Termination Block
« Internal SCSI Filter

| in ]
SCSI Cable Terminator |l must be installed to provide proper termination when one
or more external SCSI devices is attached to a Macintosh lifx. Rules for using and
installing Terminator Il are the same as those for the original SCSI terminator. To
help you tell these devices apart, the plastic on the Terminator Il is black, whereas
the plastic on the original terminator is blue.

CAUTION: Never connect more than one Cable

Terminator Il on a SCSI daisy chain. Connecting more
than one terminator can damage the Macintosh Ilfx.

1
The termination block must be installed to provide internal SCSI termination for
systems without an internal SCSI hard drive. Apple installs this termination block
(and the internal SCSi filter) at the logic board SCSI connector on all Macintosh 1Ifx
systems shipped without internal SCS| drives (see Figure). The termination block
must be removed when an internal SCSI drive is added to the system.

Internal SCSI Filter

The SCSiI filter must be installed to provide the proper termination capacitance for
third-party drives and for Apple internal drives shipped before 3/19/90. Whena SCSI
drive is added to a Macintosh lifx that has no SCSI drives installed, the SCSi filter
must be removed from the Macintosh lifx logic board and connected to the
drive.

Internal
SCsi
Terminator
Block

Internal
scsl Scsl
Hard Drive Filter
Signal
Connector

Figure: Macintosh llifx Without Internal SCSI Drive
Mar 91 ASG—Macintosh Computers Page 15



ﬁ Macintosh Il, lIx, and lIfx
Defective Macintosh lifx SIMMs

Some Macintosh llfx systems and 4 MB expansion memory kits were manufac-
tured with defective DRAM chips from NEC. Systems using these defective NEC
SIMMSs can experience a variety of failures, including:

System does not boot

System hangs on first application launch
System boots but loses video (memory related)
System sounds error chords

Video display exhibits "ghosting”

System displays an ID error and locks up

Macintosh lIfx systems with NEC SIMMs that have date code 9052 or lower can
exhibit these failures and should be replaced. Locate the date code as shown
below (see Figure).

oOo000  0o0oon
NECJAPAN

Date
Code

Figure: Location of Date Code on NEC SIMMs

Page 16 ASG—Macintosh Computers Mar 91
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= —= Macintosh licx, lici, & lIsi
Exploded View—Macintosh licx & llci

L2 416-1412

Top
Cover

LM

Fan
Bracket
HDA Power
Cable
* Fan
HDA (SCSI) / A
Drive .
. "
Internal Shield \\/ 23:;;

Drive
Carrier

|
1.4MB I
Disk Drive !

Power-on
Light Pipe

Speaker
Bracket

Cable HDA
Light Pipe AC Power Cable
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Macintosh llcx, lici, & llsi

Exploded View—Macintosh llsi

)33 9009009000290 )0)000I0)0)00000)0)00)0)0)3)))

Top Cover

Adaptor
Card &
Bracket

Logic

Board

Internal FDHD

Drive Cable FDHD

Carrier

1.4 MB
Disk Drive

R 844-0018
)
|" h'i Bottom
i
il
q _p!.,f.l" G— 865-0024
¥ Speaker/
LED
Assembly
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Macintosh licx, lici, & llsi

Parts List
Macintosh licx & lici
Bottom Case parts
Cable, HDALED (amber) . ......coviiiiuniniiiiiii e 590-0506
Light Pipe; POWer-Ons s oo cevsnenvs vs o Soasn i 59 eniios o s 815-6032
Light Pipe, HDA . . ... e et 815-6036
RUDBAr FEBE c v on snovmmen i i s sommssians Shrsmmissis S w S 865-0026
Cable, AC Power (smoke) (&Macllsi) ...t 590-0380
Disk Drive, Apple 3.5, 1.4 MB FDHD/SuperDrive . . . ............... 661-0474
Cable, Internal FDHD . .. .o e 590-0607
Internal-Shield i canwa wo va swams v v un s e o csmeen B 2 805-0961
Screw, FDHD Shield/Carrierto FDHD . . ..................... 844-0018
Drive CarmiBr . . .o ettt e ettt e e e 815-6030
HDA, 20 MB, Internal 3.5 SCSI . . .. ..ot 661-0373
HDA, 40 MB, Internal 3.5 SCSI . . .. ... .o 661-0464
HDA, 80 MB, Internal 3.5SCSI . .. ...t 661-0600
HDA, 80 MB, Int. 3.5 SCSI with A/UX, v.1.1 (replaced by 661-0613) . . . 661-0561
HDA, 30 MB, Internal 3.5 SCSIwith A/lUX,v.2.0.................. 661-0613
Cable, HDA Power (Macllex) . . ........ooiiiiiiiinnn.. 590-0505
Cable, HDAPower (2x2Pin) .. ...t iiieennn 590-0512
Cable, Internal HDA (SCSI ConnectorCable) . ................ 590-0609
HDA MountingBracket . . ..., 805-5078
Screw, 6-32 x .250 (HDAto HDA Bracket) . .. ................. 444-6104
Keyboard, Regular Apple* (&Macllsi)......................... 661-0383
LRNIGITY BROOIY iosas i wusmioss i o s eaienin i sl odi e a9 06 s 742-0011
Battery Holder Cover. . .......couiiiiiiiiniiinnennnen. 520-0344
Mouse, ADB* (&EMacllsi) . ....ovoveeiii i 661-0479
OO BUHON v w5 v vmvimsaiim s siwmawmmians w6 eSAmaGias i miemummng & 815-6033
Power Supplywith Fan .. ..... ..., 661-0467
Bracket, Power Supply Fan .. ... 815-5071
Power SUpply Fan cuuss v os ssiomemmion o s o Mossems s 982-0023
Reset/Intartpt SWIteh . . couon os v vamanin v an svneies o v smein 5 815-6034
L e i WO - I S R~ 630-5503
Speaker Brackol ... cuum s s v ssmmeis i e s o s 815-6031
TORGOVE sz on s Bopmes s wo Salngmes o U8 SEEES Y 55 evasmEe i 810-6028

Screw, M 3.5 x .6 x 8 (Top Cover; HDA Bracket/Bottom Case) . ... 416-1412

Macintosh llcx

BoHOM CE8E s o s som s sv s vEa@mny S ) SUARS0 68 530 sesee aa 630-5502
Logic Board (w/o RAM; replaces 661-0459) . ..................... 661-0537
SIMM, 256K, 120 NS . . o oo e et it i e 661-0402
SIMM, DIP, 256K, 120/08 o v vv warmamin s sie s s s s 661-0494
SIMM, TMB, 120 NS . ...coviiiiiircirianiniincnasannnnns 661-0403
SIMM, DIP, TMB, 120 NS . ..ottt e e eaeanens 661-0410

Macintosh lici

BOHOMCASE. ... v v sriivnus 30 55 s SEERETE 57 46 50 Sk 4% 15 bb e 630-5662
LogicBoard (W/O RAM) . ... ..ottt e 661-0532
SIMM, 2561 %4, B0 N8 wiva s ave st wie 08 saiwine e 0 wieraias e sis v biass 661-0519
SIMM, 1 MB,BONS vz oo oy ov s 55 83 sl &6 55 A28 5 661-0520

Page 4 ASG—Macintosh Computers Mar 91
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Macintosh llcx, lici, & lisi

Parts List & Symptom/Cure Chart

Logic Boand, Party ...« covsommis mis sis smsimion s ne sismegaes e me s 661-0583
SIMM, 1TMB x9,80ns,Parity . ...t 661-0546

Macintosh lisi

BOHOMICHSE . wnv oo consiss wnoimmiiins g w8 i &5 W STemvs v 810-6032
PIAERUM FOOL = v i v i i sis sd@iiss @ v Baroes &8 o & 865-0024
Disk Drive, Apple 3.5, 1.4 MB FDHD/SuperDrive ... ............... 661-0474
Cable, Intemal FDHD Drive . . ... oo cvvimonvrvnvenns oo vnmnes 591-0025
FDRB CarfiaShield . vvuvsnmeasss 6 o esusmsivassass o o ¢ 805-0961
Screw, FDHD Shield/Carrierto FDHD . . . .................... 844-0018
Fan Assembly . . ... e 810-6030
HDA, 40 MB, 17, Intermnal 3.5/8CS! c.vv v v v v vivvwn v v ssvsivin 661-0614
HDA,80MB, 1", Internal 3.5 SCSI .. ... ..covviiiiii i 661-0624
Cable, Internal HDA (SCSI ConnectorCable) . . ............... 591-0026
Cable, HDA POWBT ... v o o siviias s s civsmmmisises aawis s o o 591-0027
HBEA CaIBr < o o s wn os o e e 88085 W o0 delseie s 53 52 805-0980
Screw, 6-32 x .250 (HDAto HDABracket) . ................... 444-6104
EOBICEMORIT ..o e, ot atinn oo as sy i o 8 SO M A5 i 661-1615
Bracket, plastic, 030 AdaptorCard . . ..................oounn 815-6246
Ethim Balety o o ias o s st 80 T i e nes ik dad e 742-0011
NuBus AdaptorCard . . .......cvvir e 661-0645
030 ADAPOF CAN. . ..o v v o s i v s aieines s i s 661-0644
SIMM, SO, 2561, BO NS v s a6 warvaiasi i v d@vians vs 661-0519
SIMM; SO, 1 MB; B0 DB oo 5 55 65 50505508 55 8 a mumm wrm moe 661-0520
SIMM, SOJ,1MB, 80ns,Parity . .. ...............c.ovvinn... 661-0546
Thumbscrew, NuBus AdaptorCard . .. ..............coniean.. 450-0032
Microphone ASSamiblY ..o o v sy i v oo daivis s wd G ass 699-5071
POWET SUDRIT - & 1005081000505 50 bk ek i S 2SR AR RS A AR5 1 661-1616
Speaker/LED ASSEmMbBIY ..vou i v v iwms sinisias vis s wteoacsis ot v s 810-6031
TOPCOVEE = o3 o canveinns i ORde:s B2 4 SREFeREEE O Cap i i 810-6034
Light Pipe, Power-On . . ......oii e i 815-6247
Note: For ADB input devices and part numbers, see General Information.
Symptom/Cure Chart
System Problems Solutions
Does not power on— 1. Check cables.
screen is black, fanis 2. Plug monitor directly into wall socket, and verify
not running, and LED that monitor has power.
is not lit 3. Replace power cord.
4. Check batteries. Voltage should be above 2.8.
5. Replace power supply.
6. Replace logic board. Retain customer's SIMMs.
System intermittently 1. Make sure system software is correct version.
crashes or locks up 2. Make sure software is known-good.
3. Replace logic board. Retain customer's SIMMs.
4. Replace SIMMs.
5. Replace power supply.
6. If system has Macintosh lici Cache Card with a

serial number beginning with "CF," remove and
return card to Apple. See Apple Service Programs.

Mar 91 ASG—Macintosh Computers Page 5



Macintosh llcx, llci, & llIsi

Symptom/Cure Chart

System Problems
(continued)

Clicking, chirping, or
thurnping sound

System shuts down
intermittently

System intermittently
does not power on

System seems to
boot, then message

“Finder is old version”

displays

System restarts itself
(Mac lisi)

Video Problems
Screen is dark,

no audio, but fan is
running and LED is lit

Page 6

Solutions

1. Replace power supply.

2. Disconnect hard disk. Replace if noise disappears.

3. Replace logic board. Retain customer's SIMMs.

1. Make sure air vents on back side and top of main
unit are not obstructed. Thermal protection circuitry
may shut down system. After 30 to 40 minutes,
system should be OK.

2. Replace power cable.

3. Replace power supply.

4. Replace logic board. Retain customer's SIMMs.

1. Check cables.

2. Plug monitor directly to wall socket and verify that
monitor has power.

3. Try known-good keyboard and ADB cable.

4. Replace power cord.

5. Check batteries. Should be above 2.8 volts.

6. Unplug power cord from system for 5-10 minutes.
Replace power cord and switch on system. If
system starts normally, replace power supply.

7. Replace logic board. Retain customer's SIMMs.

1. Clear parameter RAM. Hold down <Command>
<QOption> <P> <R> keys and reboot system. You
will hear normal startup chords and about two
seconds later you will hear another chord. This
means parameter RAM has been cleared.

2. Replace logic board. Retain customer's SIMMs.

— Set the locking power switch on the rear of the
computer to the unlocked (horizontal) position.

Solutions

1. Replace video cable.

2. Replace monitor.

3. Move video card (if installed) to a different slot.

4. Replace video card (if installed).

5. Remove NuBus cards (if installed).

6. Remove external peripheral (if installed).

7. Replace RAM SIMMs.

8. If computer is a Mac llsi with a ROM SIMM, replace
ROM SIMM.

9. Replace logic board.

0. Replace power supply.

ASG—Macintosh Computers
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Macintosh llcx, lici, & lisi

Symptom/Cure Chart

Video Problems Solutions
(continued)
Screen is dark, 1. Adjust brightness on monitor.
audio and drive 2. Replace monitor.
operate, fan is 3. Replace video cable.
running, and LED 4. Move video card (if installed) to a different slot.
is lit 5. Replace video card (if installed).

6. Replace RAM SIMMs.

7. If computer is a Mac lIsi with a ROM SIMM, replace

ROM SIMM.

8. Replace logic board.

9. Replace power supply.
Partial or whole 1. Replace video cable.
screen is bright and 2. Replace monitor.
audio is present, but 3. Move video card (if installed) to a different slot.
no video information 4. Replace video card (if installed).
is visible 5. Make sure ROM jumper is on logic board.

6. Replace logic board. Retain customer's SIMMs.

Screen is completely
dark, fan is not
running, and LED

is not lit

Black and white
video only

Y

b o

Plug monitor directly into wall socket and verify
that monitor has power.

Remove any installed NuBus cards.

Remove any external peripherals.

Replace power supply.

Replace logic board. Retain customer's SIMMs.

Change monitor CDEV in Control Panel for
additional shades of gray.

Note: Systems with 1 MB of memory default to black-and-white video. You can
allocate additional memory to video on 1 MB systems, but this leaves little free RAM

for other applications.

SCSI Problems

Internal hard disk will
not operate

Works with internal
or external SCSI
device but will not
work with both

Mar 91

Solutions

1
2.
3.
4

1.

wm

ASG—Macintosh Computers

Replace SCSI cable connector.

Replace SCSI power connector.

Replace hard disk.

Replace logic board. Retain customer's SIMMs.

Check SCSI device switch setting on external
device.

Replace terminator on external device.

Verify that terminator is installed on internal SCSI
drive.

Replace SCSI device select cable.

Page 7



Macintosh licx, lici, & lisi
Symptom/Cure Chart

Drive Problems

Audio and video are
present, but
internal drive does
not operate

Disk ejects; display
shows icon with
blinking “X"

Will not eject disk

System attempts
to eject disk
but cannot

Internal disk drive
runs continuously

Peripheral Problems

No response to any
key on the keyboard

Cursor does not
move

Cursor moves, but
clicking the mouse
button has no effect

Page 8

Solutions

N =

I e

PN

n —

FiLabo

Replace bad disk.

Verify that all external SCSI devices are
disconnected.

Replace internal disk drive cable.

Replace internal disk drive.

Replace logic board. Retain customer's SIMMs.
Replace power supply.

Replace disk with known-good system disk.
Replace internal disk drive cable.

Replace internal disk drive.

Replace logic board. Retain customer's SIMMs.

Switch power off and hold mouse button down
while switching power back on.

Eject disk manually by pushing opened paper clip
into hole beside the drive slot.

Replace disk drive.

Try pushing disk completely in.

Eject disk manually by pushing opened paper clip
into hole beside the drive slot.

Replace disk drive.

Replace bad disk.

Replace internal disk drive cable.

Replace internal disk drive.

Replace logic board. Retain customer's SIMMs.

Solutions

Fo00 Iy

Ly ==

ey

ASG—Macintosh Computers

Check keyboard connection to ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board. Retain customer's SIMMs.

Reboot system.

Check mouse connection.

If mouse was connected to a keyboard, connect
it to a rear ADB port. If mouse works, replace
keyboard.

If mouse does not work in any ADB port, replace
mouse.

Replace logic board. Retain customer's SIMMs.

Replace mouse.
Replace logic board. Retain customer's SIMMSs.

Mar 91
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Macintosh licx, llci, & lIsi
Symptom/Cure Chart

Peripheral Problems

(continued)

Cannot double-click
to open an application,

disk, or server

Known-good
ImageWriter or
ImageWriter Il
will not print

Known-good
LaserWriter
will not print

Miscellaneous
Problems

No sound from
speaker

Clock not running

MacTest and
AppleCAT crash
on the Mac llci

Mar 91

Solutions

N =

N =

oA w

ey

Remove any multiple system files on hard disk.
Clear parameter RAM. Hold down <Shift>
<Qption> <Commands> keys and select Control
Panel from Apple menu. Reset mouse controls.

If mouse was connected to keyboard, connect it to
rear ADB port. If mouse works, replace keyboard.
If mouse does not work in any ADB port, replace
mouse.

Replace logic board. Retain customer's SIMMs.

Make sure system software is correct version.
Make sure that Chooser and Control Panel are
set correctly.

Check DIP switch settings.

Replace printer interface cable.

Replace logic board. Retain customer's SIMMs.

Make sure system software is correct version.

2. Make sure that Chooser and Control Panel are
set correctly.

3. Refer to Networks tab in Apple Service
Technical Procedures for more information.

Solutions

1. Verify that volume setting in the Control Panel is
setto 1 or above.

2. Replace speaker.

3. Replace logic board. Retain customer's SIMMs.

1. Replace battery.

2. Replace logic board. Retain customer's SIMMs.

ASG—Macintosh Computers

Remove the Macintosh lici Cache Card and rerun
the diagnostic.
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—— Macintosh llex, lici, & llsi

Specifications

Macintosh licx Specifications

Microprocessor

MC68030, 32-bit internal architecture

15.6672 MHz clock speed

Built-in paged memory management unit (PMMU)
256-byte instruction and data caches

Coprocessor

MC68882 floating-point unit (FPU)

Memory

1 MB expandable to 8 MB (120 ns or faster
SIMMs)
256K ROM standard

Monitors

Apple High-Resolution Monochrome
AppleColor High-Resolution RGB
Apple Macintosh Portrait Display
Apple Two-Page Monochrome

Interfaces

Two RS-232/RS-422 serial ports

SCSl interface (50-pin internal connector and
DB-25 external connector)

Two Apple Desktop Bus (ADB) ports

Three NuBus internal slots supporting full 32-bit
address and data buses

Stereo sound port

One DB-19 serial (disk drive) port

Internal Storage

Built-in 1.4 MB FDHD SuperDrive
Optional internal Hard Disk 40SC, 80SC

Sound Apple custom digital sound chip (ASC),
including four-voice wavetable synthesis and
stereo sampling generator

Electrical Line voltage: 100 to 240 volts AC,

automatically configured
Frequency: 50 to 60 Hz
Maximum power: 90 watts, not including monitor

Page 10
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Macintosh licx, lici, & lIsi

Specifications

Macintosh lici Specifications

Microprocessor

MC68030, 32-bit internal architecture

25 MHz clock speed

Burst mode RAM access

256-byte instruction and data caches

Built-in paged memory management unit (PMMU)

Coprocessor MC68882 floating-point unit (FPU)
15.6672 MHz clock speed
Cache 120-pin memory cache connector (for connection
Connector of optional high-speed memory cache card)
Memory 1 MB expandable to 8 MB (80 ns or faster SIMMs)
512K ROM standard
Parity Support | Purchase of optional parity board with parity
generating chip and parity RAM converts the
system to a parity system
Built-in Video Apple High-Resolution Monaochrome
Support AppleColor High-Resolution RGB
Apple Macintosh Portrait Display
Interfaces Two RS-232/RS-422 serial ports

SCSil interface (50-pin internal connector and
DB-25 external connector)

One DB-19 serial (disk drive) port

Two Apple Desktop Bus (ADB) ports

Three NuBus internal slots supporting full 32-bit
address and data buses

One DB-15 video port for built-in video

Stereo sound port

Internal Storage

Built-in 1.4 MB FDHD SuperDrive
Optional internal Hard Disk 40SC, 80SC

Sound

Apple custom digital sound chip (ASC),
including four-voice wavetable synthesis and
stereo sampling generator

Electrical

Line voltage: 100 to 240 volts AC,
automatically configured
Frequency: 50 1o 60 Hz
Maximum power: 90 watts, not including monitor

Mar 91
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Macintosh llcx, lici, & lIsi
Specifications

Macintosh lisi Specifications

Microprocessor

MC68030, 32-bit internal architecture

20 MHz clock speed

Burst mode RAM access

Two 256-byte instruction and data caches

Built-in memory management unit (MMU) that supports
the A/UX operating system

Coprocessor Optional adapter card with 20 MHz MC68882
floating-point unit (FPU)
Expansion One expansion slot supporting NuBus (with adapter)
Connector or 030 Direct Slot expansion card
Memory 2 or 5 MB expandable to 17 MB (100 ns or faster SIMMs)
512K ROM standard
Built-in Video Apple High-Resolution Moenochrome Monitor
Support AppleColor High-Resolution RGB Monitor
Apple Macintosh Portrait Display
Macintosh 12-Inch RGB Display
Macintosh 12-Inch Monochrome Display
Interfaces Two RS-232/RS-422 serial ports

SCSl interface (50-pin internal connector and DB-25
external connector)

One Apple Desktop Bus (ADB) port

One external disk drive port

One DB-15 video port for built-in video

Stereo sound-out port

Sound input port

Internal Storage

Built-in 1.4 MB FDHD SuperDrive
Internal Hard Disk 40SC
Optional internal Hard Disk 80SC

Sound

Apple custom digitial sound chip (ASC)

Monaural 8-bit sound input supporting 3:1 or 6:1
compression

Monophonic 8-bit sound generator

Omnidirectional electret microphone

Electrical

Line voltage: 100 to 240 volts AC, automatically
configured

Frequency: 47 to 63 Hz

Maximum power: 100 watts, not including monitor

Page 12
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Macintosh licx, lici, & llsi

Macintosh licx Memory Upgrade

The Macintosh llcx requires 120 ns (or faster) SIMM modules. The 150 ns
SIMMs will cause serious timing problems. All SIMMs in each bank must be the
same size.

On/Off
ROM SIMM | Ony
Connector ™ Switch
NuBus
Connectors Y Bigdn
Supply
Connector
SCsli
c Connector
Juﬁ'gg: 5 i D Internal
oo ooDODO —SCSI Power
I:] D 0 Connectors
=TI oo
0 Minternal
E= BankB BankA OO DOOOOO Disk Drive
[l == ooooo Connector
=5 ooao
¢ w1 e
Reset Interrupt Speaker RAM SIMM Battery

Switch Switch Connector Connectors

Figure: Macintosh llcx Logic Board

Size Bank A Bank B

1 MB 4—256K SIMMs Empty

2 MB 4—256K SIMMs 4—256K SIMMs
4 MB 4—1 MB SIMMs Empty

5MB 4—1 MB SIMMs 4—256K SIMMs
8 MB 4—1 MB SIMMs 4—1 MB SIMMs

Mar 91 ASG—Macintosh Computers Page 13
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Macintosh llcx, lici, & llsi

Macintosh lici Memory Upgrade

The Macintosh llci requires 80 ns fast page mode SIMM modules. The 100, 120,
and 150 ns SIMMSs will cause serious timing problems. All SIMMs in a bank must
be the same size. SIMMs must be installed in Bank A if built-in video mode is
used. To upgrade a parity system, the 80 ns, 1 MB x 9-bit parity SIMMs must
be used or the parity function will be disabled.

Cache Card On/Off
Connector™ Switch
ROM
Jumper
NuBus Power

Supply
Connector

Connecmrs§

scsl
/ Connector

Internal
SCSI Power

ROM SIMM AT] " Connector

Connector

Internal
I~ Disk Drive
Connector

— Battery

Reset Interrupt  Speaker RAM SIMM
Switch  Switch  Connector Connectors

Figure: Macintosh lici Logic Board

Size Bank A Bank B
1 MB 4—256K SIMMs Emptby
Empty 4—256K SIMMs
2 MB 4—256K SIMMs 4—256K SIMMs
4 MB 4—1 MB SIMMs Emptx“I
Empty 4—1 MB SIMMs
5 MB 4—1 MB SIMMs 4—256K SIMMs
4—256K SIMMs 4—1 MB SIMMs
8 MB 4—1 MB SIMMs 4—1 MB SIMMs
4 MB 4—1 MB parity SIMMs ~ Empty
Parity Empty 4—1 MB parity SIMMs
gMB 4—1 MB parity SIMMs ~ 4—1 MB parity SIMMs
arity

==
Page 14 ASG—Macintosh Computers Mar 91

PR EREREREREREREEE R R R EEEERRREERE R



DIDDNDNDNIBDNINDNDINDDDDDDDDDDDDDIIDIDIIDDIIIII )

Macintosh licx, llci, & lIsi
Macintosh llsi Memory Upgrade

The Macintosh lIsi requires 100 ns (or faster) SIMM modules. Slower SIMMs
(e.g., 120 ns) will cause serious timing problems. All SIMMs must be the same
size.

Bank B Video
RAM SWIM Port RBV MDU ASG

il ! ] I 10
[o] 1o

J

Bank A
RAM

ROM 68030 ROM
SIMM Microprocessor ROM  jymper
Socket

Figure: Macintosh lIsi Logic Board

Size Bank A Bank B
1MB 1 MB on-board RAM Empty
2MB 1 MB on-board RAM 4—256K SIMMs
5MB 1 MB on-board RAM 4—1 MB SIMMs

Mar 91 ASG—Macintosh Computers Page 15
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General Information (f;
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Note: The General Information section contains repair procedures,
compatibility and identification charts, diagnostics, and other information
that apply to all of the Macintosh computers.
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General Information
Disk Drives—Disk Ejection Problems

To avoid disk ejection problems:

Avoid placing more than two labels on a disk. Make sure another disk is not
already in the drive, and press disks gently into the drive.

During installation, make sure the disk opening of the drive mechanism is
centered in the bezel. If the disk opening is not centered, binding or friction
may cause disk ejection problems.

Inspect the internal mounting bracket before installation. A warped or bent
mounting bracket will not align properly with the bezel and can cause disk
gjection problems.

CAUTION: Pulling a disk torcefully from a drive may

damage the drive mechanism.

Removing Disks That Will Not Eject

1.

Push the disk back in and try to eject it electronically by:

a. Holding down the <Shift> and <Command> keys and pressing 1 (for an
internal drive or drive 1) or 2 (for an external drive or drive 2).

b. Pulling down the File menu and selecting Eject. (Repeat several times before
giving up.)

If step 1 does not work, insert a straightened paper clip into the pin hole located

to the right of the disk insertion slot.

If step 2 does not work, remove the disk drive and place the drive and RFI shield

assembly upside down on a flat surface.

Remove the four screws that hold the drive mechanism to the RFI shield, and

remove the drive mechanism.

Place the drive mechanism with the printed circuit board face down and the disk

opening facing you. Press the eject lever at the right side of the disk drive (see

top figure below).

With the left side of the drive mechanism facing you, locate the small arm with

a cylindrical cog at its end (see bottom figure below). The cog will be caught

in a half-moon depression.

Insert a small screwdriver as shown in the figure, and gently move the arm away

from the disk until the disk pops forward slightly. Remove the disk from the disk

drive.

1

b|oo 101 — 10 Eject

Lever

Figure: Removing Stuck Disk From Drive
Page 2 ASG—Macintosh Computers Mar 91
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General Information

DI 2000000000000 00000200022

Disk Drives—Internal Drive Cables ®
To identify the correct disk drive cable, refer to the part number stamped on the
ribbon cable. Except for the red 400K drive cable (which does not have a
stamped part number), do not rely upon cable color. Be sure to use only the
cables listed in the compatibility table below.
Internal Disk Drive Cable Compatibility
800K Drive
Macintosh | 400K Drive |  661-0305 pompiniig Tét:esr;r?v':l)
Computers | 661-76156 (MFD-51W or
MFD- 51W-10)' (MFD-51W-03) 661-0474
590-0167
512K2 Red
(short)
512K 590-0167 590-0167 590-0437
Red Red Yellow
Enhanced? | (short) (shon)
Plus? 590-0167 590-0437
Red (short) Yellow (short)
590-0437
(bottom drive) fggt'to‘“’;
SE3 590-0188 e g;nsa
Red or Yellow (1; )
(long cable; top) P
590-0437 590-0437
SE/30 (bottom) (bottom)
590-0188 (top) | 590-0188 (top)
Classic - 590-0167
LC 590-0524
N3t 590-0188 590-0188
llex/lici 590-0607
lisi 591-0025
Portable 590-0501
1 Drive 661-0305 (obsolete) was replaced by drive 661-0345.
2 When replacing or upgrading to an 800K drive in the Macintosh 512K, 512K
enhanced, or Macintosh Plus, be sure to use disk drive cable 590-0437 (yellow).
The red drive cable (590-0167) used with 400K and obsolete 800K drives
(661-0305) is not interchangeable with cable 590-0437.
3 Using an FDHD in the Macintosh SE and Macintosh Il requires upgrading
the logic board(refer to the FDHD upgrade procedures for those computers)

Mar 91
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(j. General Information
5 Disk Drives—ldentification

The FDHD SuperDrive is a high-density (1.4 MB), 3.5-inch drive for 030
Macintosh systems, upgraded Macintosh SE and Macintosh Il systems (see FDHD
Upgrade in those sections), and the Macintosh Classic and LC. The FDHD
SuperDrive is compatible with Apple’s 400K and 800K data formats and provides
data exchangeability between Apple systems (GCR data format) and MS-DOS
or OS/2™ systems (MFM data formats).

Identifying an Internal Disk Drive

Toidentify an unlabeled internal drive, you can remove the computer cover and count
the number of microswitches on the drive mechanism (see Figure). FDHD
SuperDrives have three microswitches, 800K drives have two, and 400K drives one.

Microswitche

1.4 MB

R

XS
N
Microswitches Tl

— Y
N

Figure: Macintosh Internal Disk Drives
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General Information
Disk Drives—Drive/Media Compatibility

High-Density Media

Special high-density, 3.5-inch disks are required to take full advantage of the
increased storage capacity of the FDHD. These disks can be identified by the
HD on the label, and by their two write-protect windows. Because HD disks are
structurally different from other media, media/drive compatibility problems can
occur. To avoid such problems, refer to the matrix below.

CAUTION: Apple does not recommend using high-den-
sity disks in 400K or 800K disk drives. Data saved to
high-density disks using 400K or 800K drives is unreli-
able and could be lost.

Media and Drive Compatibility Matrix

Media Formats
400K
(GCR)
400K Drive Yes
Single-
Sided 800K Drive Yes
Disks
FDHD Drive Yes
400K Drive Yes
Double-
Sided 800K Drive Yes
Disks
FDHD Drive Yes
400K Drive NR
High- -
Density | 800K Drive
Disks x
FDHD Drive |

Legend:

Yes—The selected disk and drive can read and write this media
format.

No—The selected disk cannot be used with the selected drive
to read or write this media format.

NR—Apple does not recommend formatting the selected disk

to this media format with the selected drive.

Mar 91 ASG—Macintosh Computers Page 5



General Information
® SIMM Identification—256K SIMMs
Macintosh
Service Exchange Modules P
23|88 x|z 2 |82

661-0402 256K, PLCC, 120 ns
- DUOAERAE

661-0402 256K, DIP, 120 ns

o E == E___1]o

661-0402 256K, SOJ, 120 ns

o

o

661-0402 256K, SOJ, 120 ns

5 5

0 o(ojo|o (oo | o
5 5

661-0402 256K, 30J, 120 ns 5 5

lo - o "°F° oo | o
5 5

661-0494 256K, DIP, 120 ns

SEE o | o
661-0402 256K, DIP, 120 ns
WITTITTTITTIITTITTTITTIFTTITT | —
661-0519 256K, SOJ, 80 ns
llo_ o o0 000
STTTTTTTTITTITITTITTTRTTT T M-

1 Can be installed in SIMM positions 3 and 4 only because of space constraints.

2 Can be installed in SIMM Bank A only because of space constraints.

3 Available from finished goods only—you will not receive this SIMM as a service
exchange module. Apple ships a compatible service exchange module when
receiving a finished-goods SIMM.

Page 6 ASG—Macintosh Computers Mar 91
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General Information

SIMM Identification—1 MB SIMMs

Macintosh

Service Exchange Modules

Plus

Classic
SE

SE/30
LC

lIx

1fx
llsi
liex
llci

661-0403 1 MB, SOJ, 120 ns

B
HODOMHe oo | |o
661-0410 1 MB, DIP, 120 ns
o[z lee | |@
661-0520 1 MB, SOJ, 80 ns
oo|®

661-0546 1 MB, SOJ, 80 ns Parity

661-0548 1 MB, SOJ, 80 ns, 64-Pin

®
661-0549 1 MB, SOJ, 60 ns, Parity, 64-Pin
O
661-0403 1 MB, SOJ, 120ns
® L .J
Mar 91 ASG—Macintosh Computers Page 7




General Information
©® Diagnostics—MacTest

When used as stand-alone tests, the MacTest diagnostic programs perform
pass/fail functional tests of the Macintosh computer systems. The procedures
for using all MacTestprograms are similar, but notidentical. Be sure to use the
MacTest program for the system you want to test. The information on the
following pages summarizes how to hook up test equipment and run the MacTest
procgrams. For more detailed information, see the Apple Service Technical
Procedures.

Things to Remember

1.

1

1

12. After completing the repair, always run MacTest to verify that there are no other

lse the Finder to make a backup copy of the MacTestdisk. (If using aMacintosh
or Macintosh Plus, use the appropriate disk copy program on the MacTestdisk.)
Do not write-protect your working disk.

Do not replace the System and Finder files on the MacTest disk.

versions of MacTest are not compatible with MultiFinder™ .

to a Hard Disk 20.

If you cannot boot the MacTest disk:
a. Check the power cable and internal cable connections.

h. Refer to the Symptom/Cure Chart, and replace the module(s) specified for

your problem.

(Macintosh / Macintosh Plus only) If you receive an error code while attempt-

ing to run MacTest, refer to Macintosh/Macintosh Plus MacTestError Codes

(on the next page) to correct the problem.
Macintosh Portable for the AppleCat/MacTest diagnostic to operate.
icon and highlight the MacTest file icon, select Set Startup from the Special

menu, and reboot with the MacTest disk.

|_oopbacks are not needed to run MacTest, but are necessary to thoroughly test
the system. Switch off the system when you connect a SCSlloopback card.

0. If alogic board test is selected but the loopbacks are not installed, click OK in the

dialog box that appears. Then deselectthe logic board test, or switch off power

to the system and install the loopback equipment.
1. Do not press the reset or interrupt switch while the RAM test is running. Pushing

reset causes the RAM test to fail, and pressing interrupt could damage the
MacTest disk.

‘aults.

Page 8 ASG—Macintosh Computers Mar 91

Before running MacTest, close all Desk Accessories. Also note that most

MacTestcannot test an internal SCSI hard drive or an external drive connected

(Macintosh Portable only) The power adapter must be connected to the

If the desktop appears instead of the MacTest window, open the MacTest disk
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General Information

Diagnostics—MacTest

Running MacTest

—_

QN

e

(Portable only) Plug in the power adapter and connect it to the Portable.

Connect the following loopback equipment (see Figures on next page):

+ DB-9 serial port plugs (2) to serial ports (Macintosh 128K/512K only), or
serial loopback cable (Mini DIN-8 cable) between serial ports.

« SCSI loopback test card to SCSI port. (The Macintosh 128K/512K does not
have SCSI circuitry, and the Portable does not require using the SCSI
loopback test card.)

(Portable only) Reset the power manager by simultaneously depressing and

then releasing the reset and interrupt switches.

Boot the MacTest disk.

Select tests from the Test Selections menu.

To loop on selected tests, select Auto Run Selected from the Options menu

(Macintosh/Macintosh Plus only) or Loop on selected tests from the Test

Selections window.

Click Start.

Macintosh / Macintosh Plus MacTest Error Codes

Before using this chart, verify that you are using a known-good MacTestdisk. X's
in the codes can represent any number.

Error Code Corrective Checks and Actions

. Check that keyboard is connected.
. Replace keyboard cable.

. Replace keyboard.

. Replace logic board.

100xx.XXXX

A WN =

. Check that loopback connectors are installed.
. Check that cables are connected.

. Check that loopback connectors are good.

. Replace logic board.

200xx.XXXX
300xx.XXXX

B WN =

1. Check that MacTest disk is unlocked.

400xxxxxx | 5 Raplace internal disk drive.

1. Check that blank, formatted 400K disk is in
external disk drive before running test.

2. Check that blank disk is unlocked.

3. Replace external disk drive.

500%x.XXXX

B00xx.XXXX Replace logic board.

1. Check that SCSI loopback test card is
connected.

2. Check that cables are connected.

3. Check that SCSI loopback card is good.

4. Replace logic board.

B00XxX.XXXX
(Mac Plus only)

Mar 91 ASG—Macintosh Computers Page 9



General Information
Diagnostics—MacTest Hookups

Two DB-9 Serial Port Plugs

E] o 5
© €Q> @R Cfrmmid
/ /
Mouse SCSI
Port Port

"1 i
Loopback
B === Cable
e scsl
p— Loopback

Test Card

Figure: Macintosh Plus MacTest Hookup

r - o EBLY

© s&=» ©
scsi Port” Serial

Loopback

i——t Cable

== B3 ECSIb )

___ Loopbac!

L TestpCard

Figure: Macintosh SE & SE/30 MacTest Hookup

o
i< EI’ %‘;
©) <E==p
T m =)
SCSI Port”
Eeriaé "
oopbac
:l ‘— Cable
& SCsl
i :| C—IC b Loopback
Test Card

Figure: Macintosh Classic MacTest Hookup
Page 10 ASG—Macintosh Computers Mar 91
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General Information

Diagnostics—MacTest Hookups

=B =vn)

Serial Loopback Cable

Figure: Macintosh LC MacTest Hookup

, 5%

o= b ¢

Serial Loopback Cable

Figure: Macintosh Portable MacTest Hookup

S &

T
0 @ = i

Serial Loopback Cable

Figure: Macintosh llsi MacTest Hookup

:-:»EL. 9
o

Serial
Loopback

Cable

ScCsl :l

Test Card

Lopbank |

Figure: Macintosh I/lix/lifx MacTest Hookup

Mar 91

— B
=) §p°0®

SCSI Port 7

=7 [

== 1 Loopback
1] }— TestCard

Serial
Loopback
Cable

Figure: Macintosh llcx/lici MacTest Hookup
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General Information
® MacTest Diagnostics Matrix

| MacTest — Macintosh Hardware Diagnostic Matrix

MacTest Products (across)
(latest version beneath)

Original
MacTest
7.0)

SE
(3.0)

SE/30
(1.0)

cL
(10)

Portable
(1.0)

1/l
(3.1

liex / licl
(2.0)

MP
(1.1)

Mac 512K &
512K enhanced

Mac Plus

SE

SE30

Classic

Portable

Computers | (nonbackii)

Portable
(backlit)

LC

1/ lix

lisi

lex / lick

Iix

Apple High-Res
Monochrome

AppleColor
High-Res RGB

Apple Two-Page'

Monochrome

Apple Macintosh

Monitors Portralt Display

Portralt Display
Serles B

Mac 12-inch
Monochrome
Disp.

Mac 12-inch
RGB Display

Mac Il
Video Card

Mac Il Two-Page
Monochrome V.C.

Mac Il Mono-
chrome Video
Card

Mac |l Portrait
Video Card

Video Mac Il High-Res
Cards Display V.C.

Mac Il Extended
High-Res
Display Card

Mac Display
Card 4.8

Mac Display
Card 8:24

Mac Display
Card 8-24GC

Page 12
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General Information

MacTest Diagnostics Matrix

MacTest — Macintosh Hardware Diagnostic Matrix |

DX I))

MacTest Products (across)
(latest version beneath

Original
MacTest
(7.0

SE
(3.0)

SE/30
(1.0)

cL
(1.0)

Portable
(1.0)

1/ lx
(3.1)

licx / lick
(2.0)

MP
(1.1)

Drives

Apple 3.5

(external)

LC
lIsi

Apple PC 5.25

400K (internal)

B00K (internal)

FDHD/Super-
Drive (intVext)

SCSI Hard Drives

Apple HD20
(non-SCSI)

I

Use Macintosh Hard Disk Test 2.1

|

|

T

Apple CD-ROM

T

Use Apple C

Ll
D Test 1.1 on Macintosh Peripherals Test disk

Drive
Cards

Mac Il PC Card

llcx

Mac SE-Bus
PC Card

Misc.
Peripheral
Devices

AppleFax
Modem

Use FaxTest 1.2 on Macintosh Peripherals Test disk

AppleScanner

T
Use Scan

T T T
Test 2.0 on Macintosh Peripherals Test disk
| | |

LaserWriter
NT/NTX

Use NT/NTX ROM & SIMM Test 1.0
| | ] I

ImageWriter LQ

T

Use PrintTest LQ 1.3 on Macintosh Peripherals Test disk

Modems

Apple Data
Modem 2400

Apple Portable
Data Modem
2400

Use ModemTest 1.0 on Macintosh Peripherals Test disk

Int'l XP 2400

Network
Cards

EtherTalk
Intertace Card

° 1.0

EtherTalk
NB Card

° 1.0

Apple Token-
Talk NB Card

Apple Coax/
Twinax Card

Use ConnectTest 1.0 on Macintosh Peripherals Test disk

Apple Serial
NB Card

LC Ethernet
Card

1.2

Input
Devices

rd
Communication

Mouse
Communication

ADB
Communication

Mar 91
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C? - General Information
e Diagnostics—SCSI Loopback Jumper
The SCSI loopback card must be jumpered between J1 pin 25 and RP1 pin 14

in order to be used with MacTest. New loopback cards have the jumper etched
into the card circuitry. Older versions of the card need the jumper installed.

To SCSI Port

Jumper | | H

821-7001-00

Apple Computer

o—'——/o
}%%%m\ﬁoo o 88

(Underside)

Figure: Older SCSI Loopback Card with Jumper

Determining If a Jumper Is Needed
1. Look at the part number on the back of the SCSI loopback card.

2. If the part number ends with the letter A, the jumper is included in the card
circuitry.

3. If the part number ends with double zeros (00), check to see if the card has an

external jumper installed from J1 pin 25 to RP1 pin 14. If there is no external
jumper, install one.

Installing the Jumper

1. Locate J1 pin 25 and RP1 pin 14 on the SCSI loopback card (see Figure). J1
pin 25 is the pin closest to the upper-left corner of the card; RP1 pin 14 is in the
middle line of pins and closest to the left edge of the card.

2. Solder a wire connection between J1 pin 25 and RP1 pin 14 on the SCSI
loopback card.

Page 14 ASG—Macintosh Computers Mar 91
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General Information (f;
Installation—HDA Drive Carrier ®

As a result of Apple's new carrierless drive strategy for the Macintosh Classic,
Macintosh llisi, and Macintosh LC, you may need to install drive carriers on re-
placement HDA drive mechanisms. Proper installation requires using a torque
driver (P/N 076-0390) to mount the carrier to the replacement drive, and following
the procedure outlined below.

Installing the HDA Drive Carrier

1. Align the mounting carrier on the bottom of the new drive mechanism as shown
in the figure below.

2. With the four lockwashers and Phillips screws removed from the faulty drive,
loosely fasten the carrier to the drive . For the Macintosh llsi, use the screw hole
marked A; for the Macintosh LC, use the screw hole marked B (see Figure).

CAUTION: Be sure to use the Phillips screws that you
removed from the customer’s faulty drive. Also be

careful not to overtorque the screws and follow the
torque sequence shown in the-figure below. Failure to
do so could damage the replacement drive.

3. Following the sequences shown in the Figure below, torque the four Phillips
screws to 8.0 in-lbs.

Mounting

Lockwashers

(Classic)

Figure: Installing the HDA Drive Carrier
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(f; General Information

® Macintosh ADB Input Devices

This list includes all ADB input devices for the Macintosh SE, SE/30, II, lIx, licx, |
llci, lifx, llsi, Classic, and LC computers, along with their part numbers.

Apple Keyboard . . ... ... ... .. . 661-0383
Apple Keyboard, French Canadian . . .......................... C661-0383
Apple Keyboard, Spanish . . ............ ... ... it E661-0383
Apple Keyboard Parts
Alps Locking Keyswitch . .. ... .. . i 970-1263
BOMOMIGHEE v s wrammnsrss s enw@ans st ¥araissais e wemisi i 815-1017
KeVCAR'SAEcon w vy o cosBRases i SVETS 5% O peanntas 658-7011
KeyboardCable, 1meter. ...........coiiiiiineninnnnnnnnn 590-0361
Keyboard Cable, 2 metar « ..o v s smmvas ae asesens o o6 o s 590-0152
Keyswitch Set, ADB Kybd, Tan Plunger (Setof 10) ............. 076-0209
Keyswitch Set, ADB Kybd, White Plunger (Setof10)............ 076-0387
TP CaSB . . ettt e ittt e 815-1016
AppleKayboard Il e va is cussanes sewessney s simemen &5 @ oy 661-0603
Apple Keyboard Il, Arabic* . ... ....... .o AB661-0603
Apple Keyboard I, British® . .. ..o oo oo vviiini i i ci o B661-0603
Apple Keyboard I, Danish* . .. ....coviiiiineiiniiiaiae e, DK661-0603
Apple Keyboard Il, French* . .. .. ... oot F661-0603
Apple Keyboard Il, French Canadian . . . ....................... C661-0603
Apple Keyboard Il, German®* . . . ..........iiiiiiiiii D661-0603
Apple Keyboard Il, Greek* . . ... GR661-0603
Apple Keyboard Il, Hebrew* . . .. . ... ... . HB661-0603
Apple Keyboard Il, lcelandic* . . . .......... ... o SK661-0603
Apple Keyboard Il, International* . .. .......................... Z661-0603
Apple Keyboard Il, Ifalian* . . . .. ... ... . .. T661-0603
Apple Keyboard Il, Japanese . . ............... ... JAB61-0603
Apple Keyboard Il, Korean . . .. . ..o KHB661-0603
Apple Keyboard I, Norwegian® . .............cooiiiiiiennnnn.. HB661-0603
Apple Keyboard Il, Portugese® . . . ... PO661-0603
Apple Keyboard I, Persian® . . .. ... PS661-0603
Apple Keyboard I, Spanish* . . ......... ..., Y661-0603
Apple Keyboard Il, Swedish* . . .. ........ ... S661-0603
Apple:Keyboard 1l; BWISS® ... «oisin waesmmmnn w5 s s s o SF661-0603
Apple Keyboard Il, Taiwanese . . .. ..........iiiiiinninnnnnnns TA661-0603
Apple Keyboard II, Turkish* . ... ... ... o i TU661-0603
Apple Keyboard Il, Western Spanish . .. ....................... E661-0603
Apple Keyboard Il, Yugoslavian* . ... ........................ YU661-0603
*These keyboards are not available in the United States.
Apple Extended Keyboard . . ........ ... .. .. .. .. . .. ... 661-0384
Apple Extended Keyboard, French . . .......... ... .. ... ..c...t. F661-0384
Apple Extended Keyboard, French Canadian . ................... C661-0384
Apple Extended Keyboard, German .. ...............ooooiu... D661-0384
Apple Extended Keyboard, Italian . . . .......................... T661-0384
Apple Extended Keyboard, Spanish .. ......................... E661-0384
Apple Extended Keyboard Parts
BOHO CaABE v o o5 5 oubss &6 SR aSEaE s o i nes o s sayam saela 815-1019
KeY Cap SO . . oottt ettt e 658-7010
Keyboard Cable, 1meter . .. .. ... . ... i 590-0361
Keyswitch, Alps Locking . . .. ........ ... ... i 970-1263
Keyswitch Set, ADB Kybd, Tan Plunger (Setof 10) ............. 076-0209
continued...
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General Information Cf;
Macintosh ADB Input Devices ®
Keyswitch Set, ADB Kybd, White Plunger (Setof 10) ... ......... 076-0387
TOP CaSE . oottt et e 815-1018
Apple Extended Keyboard Il . . . ... ... ... i, 661-0543
Apple Extended Keyboard II, ISO, French ... .................. EF661-0544
Apple Extended Keyboard Il, ISO, French Canadian . ............ EC661-0544
Apple Extended Keyboard I, ISO, German . .. ................. ED661-0544
Apple Extended Keyboard Il, ISO, ltalian . .. ................... ET661-0544
Apple Extended Keyboard Il, ISO, Spanish . . .. ................ EE661-0544
Apple Extended Keyboard Il Parts
BOROMUICASE scumis a v wommaimss o i wiianre i o sbaatetes 0 S 658-5211
FOOL, ErOit:cvn cw o smamus 52 55 wumes o oF Mo 63 56 Sanaas 865-0057
Foot, Rear, Adjustable . . .. ............. .. 865-1139
FootPad, Rear........ ..ottt 865-0067
Koy Bap Boti cusumn sa vemomasn v wvommens o 10 SERSS IR 5N 658-7010
Keyboard Cable, Tmeter...........c.ooiiiiiiniinennnen .. 590-0361
Keyswitch, Alps Locking . . ..........o it 970-1263
Keyswitch Set, ADB Kybd, Tan Plunger (Setof10) ............. 076-0209
Keyswitch Set, ADB Kybd, White Plunger (Setof 10) ............ 076-0387
Spring, Foot Return . ... ... . e 870-0030
TOMPIAE os o o s o o o ResE F A GRAA 5 S R 001-0017
TOPCASE:: v wags o w0 Ve o 40 w0 SR A 38 0 PUTED 29 5 s 658-5210
Apple ISO Keyboard, French . . ..., FE61-0454
Apple ISO Keyboard, German . . ..........cootiiininenennn.. D661-0454
Apple ISO Keyboard, Italian . .. ........ccooiiiiiiiiiiinennn T661-0454
Mouse, ADB (replaced by 661-0479) . . ... ..ot iiiiiia.. 661-0338
Mouse Ball (25.4 mmdia), gray ..., 699-8001
Mouse Ball (21.9 mmdia), black . . .. ............ . 699-8038
Retainer, ADB Mouse (38 mmdia) .. .........vvvinrirnna.. 076-0231
Retainer, ADB Mouse (34 mmdia) .. .........ooviiniinaena.. 815-0816
Mouse, ADB (replacing part number 661-0338) . ... ............... 661-0479
MouseBall . ... .. ... .. . e 815-1135
Retainer, ADBMOUSE . - . ... cviiviiiiiiei e i i e st 815-1136
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(f} General Information
® Special Tools Index
n
fﬂ W Torx Driver SCSI Loopback
#076-8053 Test Card
#077-8219
]‘&n”:’“i; ]umL
Apple Computer cl
F§ == =
@l

[ ]l |
DB9 Serial Port Plug ]
(Set of 2) #077-8129

T@ﬂ'ﬁ“’j‘g" Apple Computar

CRT Discharge Tool
#076-0381

Removal
Tool
#076-8354

Pull-Apart Tool
#076-8059

IWM/SWIM IC
Extraction Tool
#076-0341
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Ports and Cables

Table of Contents/Cable Connectors

Contents Page
CableiConneBiors. . « « « ; s o5 5 5 « 3 ¢ swses § 1
PeripheralCables . ... .....ovoviiiiiiininnan.. 2
Table of Peripheral Cables . . .................... 3
Computer Port Locations . . . ................... 4-5
Pin-Outs—Computer Pors . . ..c. o4 v v v v v vvans 6-14

Cable Connectors

The pin numbers shown below are for the connectors attached to the ends of the
Macintosh peripheral cables, as viewed from the front of the connector.

@mb g  MiniDN4

9 15 Mini DIN-8

Mar 91 ASG—Macintosh Computers Page 1



Ports and Cables

Peripheral Cables
DB-25 < DE-9
ImageWriter ] 128K/512K
) (590-0169)
ImageWriter
15-Inch s
DB-25_ DE9 DES _ DN .
TR < =l
ppia;Line H (590-0169) (599 0430) % é
: DIN-8
ImageWriter Il < 128K/512K
ImageWriter IVL 3 530-0551
ImageWriter I/LQ (50-a951) Others
Apple Personal ﬁ
Modem DDIN—B L=
Apple Data {590-0552) % é
Modem 2400

Sl DIN-8
ple Fax —
odem
DE-8 4=
[T
(590-0197)
Modem
MR DE-9 DE-9 DEQ . m
=i (699 0430) :% é
SCSI Terminator
(658-8032)
scsl
Heis Peripheral I/F Cable Mac Plus or Later

(658-8034) SCsl
y SCSI  Cable .
Extender Terminator
Cable
=6 0 = £
Device (658-8033) (658-8031)

(658-8032)
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Ports and Cables

Table of Peripheral Cables

Service Part # Cable Information
Macintosh
Macintosh Model
Plus Color Type
128512k [ #
ImageWriter® 590-0169 | 590-0169 | M0150 | Medium DE-9 to DB-25
ImageWriter " Brown Male to Male
15-Inch o
pigaet 699-0430 | MO0199 Smoke Mini DIN-8
AppleLine™, 590-0553 to Mini DE-9
Cluster or Male to Female
Controller 590-0341 | M0189 Beige {adapter cable)
590-0551 M0196 Smoke Mini DIN-8
ImageWriter I, or to DE-9
I, & LG 590-0332 Mo185 Beige Male to Male
Apple Personal
Modem & 590-0552 | Mo197 Smoke Mini DIN-8
Apple Data or to Mini DIN-8
Modem 2400 590-0340 Beige Male to Male
590-0552 | M0197 Smoke Mini DIN-8
ApplaFax ™ or 1o Mini DIN-8
Modem 590-0340 Beige Male to Male
590-0197 | 590-0197 | M0170 Medium DE-9 to DE-9
Brown Male to Male
and
Modem 300/1200 699-0430 | Mo0199 Smoke Mini DIN-8
590-0553 to Mini DE-9
or Male to Female
590-0341 M0189 Beige (adapter cable)
658-8031 | MO0206 Smoke BR-50 to DB-25
SCSI Devices 590-0305 Male to Male
(system cable) or
590-0345 Beige
658-8032 | M0209 Smoke BR-50
SCSI Devices 5980-0304
(terminator) or
590-0344 Beige
658-8033 | M0208 Smoke BR-50
SCSI Devices 590-0307 Male to Female
(cable extender) or
590-0347 Beige
658-8034 M0207 Smoke BR-50
SCS| Devices 590-0306 Male to Male
(peripheral UF o
cable) 590-0346 Beige

Mar 91 ASG—Macintosh Computers Page 3



Ports and Cables

)
= Computer Port Locations

Macintosh 128K, 512K, 512K enhanced

é = B L4 =19
@ CEEEDD @0 @me Q
Mobse Extéarnal Printer Modem Al;diO
Disk Drive

Macintosh Plus

L4
r A\l (\
Q @ @ -m &)
T
Audlo Mouse Extemal SCSI Primer Modem
Disk Drive
Macintosh SE & SE/30
TF m
N\ \ r
@ cammy s ?
Apple Desktop  External SCSs Prtnter Modem Audm
Bus Disk Drive

Macintosh Classic
@ @3

Apple Desktop External Scsi Printer Modem Audio
Bus Disk Drive

Macintosh Portable

——— LI

Vldeo External SCsi Internal ADB/ Modem Power
Disk Modem Adapter
Drive Printer  Audio
(Stereo)

Macintosh LC

B 1

Video Modem Prmter SCSI Et Audlo ALIdIO Expan5|on
Connector Des op Output Input Slot
Access
Panel
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Ports and Cables

Computer Port Locations

Maclntosh lisi

1T TY

Audlo Audio Modern Pnnler Vldeo
Input  Qutput scsi
(Stereo)
Macintosh I

Extemal E
Disk Drive Desktop
Bus

o @i@‘@

@

Audlo Ap le Pnntar Modem
(Stereo) Desktop

Bus
Macintosh lix

SCSI

5 P999

@

Audlo E Pnnter Modem SCSI
(Stereo) Des lop
Macintosh Iifx
(@) @ Q @ . @ @

AUdIO E Prmter Modem
(Stereo) Des lop

Macintosh llcx

SCSI

<&

== §59$99

External SCsSi Pnnler AUle Apple
Disk Drive (Stereo) Desktop
Macintosh lici i

@@@@@9@@

Disk Drive

Modem

Mar 91 ASG—Macintosh Computers
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Ports and Cables

Pin-Outs—Computer Ports

This section contains the specifications for all the built-ininterfaces and interface
card connectors for the Macintosh family of computers. Built-in interfaces are
covered first, followed by interface cards. lllustrations on the previous two pages
show the locations of the built-in interface connectors.

Note: The connector specified is for the cable end, not the computer port. A slash
(/) after the signal name indicates that the signal is valid when the signal is low.

Keyboard Connector

Pin Signal Signal Description
1 GND Ground
2 CLOCK Keyboard clock (input to VIA)
3 DATA Serial data line
4 +5V +5 volts

This RJ-11 connector is present on the Macintosh 128K/512K/512K
enhanced, and Plus.

Page 6 ASG—Macintosh Computers Mar 91
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Ports and Cables

Pin-Outs—Computer Ports

Mouse Connector

Pin Signal Signal Description

1 GND Signal ground

2 +5V +5 volts

3 GND Signal ground

4 X2 Left-to-right motion indicator

5 X1 Interrupt line (left-to-right motion)
6 NC No connection

7 SW Mouse button

8 Y2 Up-down motion indicator

9 Y1 Interrupt line (up-down motion)

This male DE-9 connector is present on the Macintosh 128K, 512K,
512K enhanced, and Plus.

Apple Desktop Bus Connector

Pin Signal Signal Description

1 Data Bidirectional data bus

o | mopra | ety
3 Power +5 volts

4 Ground Signal ground

The ADB connector (Mini DIN-4 male) is present on the entire
Macintosh family of computers except the Macintosh 128K, 512K,
512K enhanced, and Plus.

* Pin 2 is used on Macintosh Il family computers only.

Mar 91

ASG—Macintosh Computers
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Ports and Cables

Pin-Outs—Computer Ports

External Disk Drive Connector

Pin Signal Signal Description
1 GND Signal ground

2 GND Signal ground

3 GND Signal ground

4 GND Signal ground

5 -12v -12 volts DC

6 +5V +5 volts DC

7 +12V +12 volts DC

8 +12Vv +12 volts DC

9 NC No connection

10 PWM Motor speed control
11 PHO Command control line
12 PH1 Command control line
13 PH2 Command control line
14 PH3 Command control line
15 WRREQ/ Write request

16 HDSEL Head select

17 ENBL2/ Read line enable
18 RD Read data

19 WR Write data

This male DB-19 connector is present on all Macintosh
computers except the Macintosh I, lix, lifx, and LC. The
external disk drive connects the following:

- 400K external drive to Macintosh 128K, 512K, 512K

enhanced, Plus, SE, and Portable

800K/Apple 3.5 Drive to Macintosh 512K enhanced, Plus,

SE, SE/30, Classic, llcx, llci, llsi, and Portable
FDHD SuperDrive to Classic, SE/30, llcx, lici, llsi,
Portable, and upgraded Macintosh SE

Apple Hard Disk 20 to Macintosh 512K, 512K enhanced,

Plus, and SE.

ASG—Macintosh Computers
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Ports and Cables

Pin-Outs—Computer Ports

Modem/Printer Connectors (DE-9)

Signal Name RS-422

Pin | Signal Signal Description
1 GND Signal ground

2 +5V +5 volts

3 GND Signal ground

4 TxD+ Transmit Data +

5 TxD- Transmit Data -

6 +12V +12 volts

7 HSKi Handshake Input

8 RxD+ Receive Data +

9 RxD- Receive Data -

This male DE-9 connector is present on the
Macintosh 128K, 512K, and 512K enhanced.

Modem/Printer Connectors (DE-9)

Signal Name RS-232

Pin | Signal Signal Description
1 FG Frame ground

2 NC No connection

3 SG Signal ground

4 NC No connection

5 TxD Transmit Data

6 NC No connection

7 DSR Data Set Ready

8 NC No connection

9 RxD Receive Data

This male DE-9 connector is present on the
Macintosh 128K, 512K, and 512K enhanced.

Mar 91
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Ports and Cables

Pin-Outs—Computer Ports
Modem/Printer Connectors (DIN-8)
Pin | Signal Signal Description
1 HSKo Handshake output; ponnected to SCC Data
Terminal Ready

2 HSKi Handshake input; connected to SCC Clear To Send

and Transmit/Receive Clock

3 TYD- Transmit Data (inverted); connected to SCC Transmit

Data; tri-stated when Request To Send is deasserted

4 SG Signal ground; connected to logic and chassis ground

5 RxD- Receive Data; connected to SCC Receive Data

6 TxD+ Transmit Data; connected to SCC Transmit Data;

tri-stated when Request To Send is deasserted
General-Purpose input; connected to SCC Data
B GPi Carrier Detect (or to Receive/Transmit Clock
if the VIA1 SYNC signal is high). Not connected on the
Macintosh Plus, Classic, LC, or lIsi.

8 RxD+ Receive Data; connected to the SCC Receive Data
These Mini DIN-8 (male) connectors are present on all Macintosh computers
except the Macintosh 128K/512K/512K enhanced. To connect DE-9 cables
to the Mini DIN-8 port, use adapter cable 590-0341 (beige) or
590-0553/699-0430 (smoke).

Page 10
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Ports and Cables
Pin-Outs—Computer Ports

Audio Input Connector

Pin Signal Signal Description
(Sleeve) GND Signal ground
(Tip) +8V +8 volts for powering electret microphone
3 " Audio input with @ maximum amplitude of
(Ring) Right 20 MV at 600 ohms impedance

This stereo, miniature phono plug is present on the Macintosh LC and llsi.

Audio Output Connector—Monaural

Pin Signal Signal Description
(Sleeve) GND Signal ground
(Tip) AUDIO .5-volt peak-to-peak audio signal

This monaural, miniature phono plug is present on the Macintosh 128K/512K/512K
enhanced, Plus, and SE. The internal speaker is disabled when this connector is

being used.
Audio Output Connector—Stereo
Pin Signal Signal Description
(Sleeve) GND Signal ground
(Tip) Left 1-volt peak-lc;?i:;ko?::). :slieg’r;zlh\::: ;n impedance
ag | g [ Tt smacay e nimeans

This stereo, miniature phono plug is present on all Macintosh computers except
the Macintosh 128K/512K/512K enhanced, Plus, and SE. The internal speaker
is disabled when this connector is being used.

* The Macintosh Portable produces a 0.75-volt peak-to-peak signal.

Mar 91
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Ports and Cables
Pin-Outs—Computer Ports

CAUTION: The SCSI interface uses the same type of
connector as a standard RS-232 serial interface. but is

electrically very different. DO NOT connect any RS-232
device or cablelo this connector. Doing socanresultin
damage to both the device and the computer.

SCSI Connector

Pin Signal Signal Description

1 REQ/ Request

2 MSG/ Message

3 110/ Input/output

4 RST/ Reset

5 ACK/ Acknowledge

6 BUSY/ Busy

7 GND Signal ground

8 Data0/ Data bit 0

9 GND Signal ground

10 Data3/ Data bit 3

11 Data5/ Data bit 5

12 Data6/ Data bit 6

13 Data7/ Data bit 7

14 GND Signal ground

15 C/D/ Control/data

16 GND Signal ground

17 ATN/ Attention

18 GND Signal ground

19 SEL/ Select

20 PARITY/ Data parity

21 Datat/ Data bit 1

22 Data2/ Data bit 2

23 Data4/ Data bit 4

24 GND Signal ground

25 TERMPRW +5 volts (terminator power)
This male DB-25 connector is on all Macintosh computers
except the Macintosh 128K, 512K, and 512K enhanced.

Terminator power is not provided on the Macintosh Plus.

Page 12 ASG—Macintosh Computers Mar 91
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Ports and Cables

Pin-Outs—Computer Ports

External Video Connector

Pin Signal Signal Description
1 RED.GND Red video ground
2 RED.VID Red video
3 CSYNC/ Composite sync
4 MON.ID1 Monitor ID, bit 1
5 GRN.VID Green video
6 GRN.GND Green video ground
7 MON.ID2 Monitor ID, bit 2
8 NC No connection
9 BLU.VID Blue video
10 MON.ID3 Monitor ID, bit 3
11 C&VSYNC GND Composite & vertical sync ground
12 VSYNC/ Vertical sync
13 BLU.GND Blue video ground
14 HSYNC.GND Horizontal sync ground
15 HSYNC/ Horizontal sync
Shell CHASSIS GND Chassis ground

This DA-15 connector is present on the Macintosh LC, lici, and llsi.
This video connector supports all Apple Macintosh monitors except
the Two-Page Display.

Mar 91 ASG—Macintosh Computers Page 13



Ports and Cables

e )e
Pin-Outs—Computer Ports
External Video Connector—Portable
Pin Signal Signal Description
1 FPDATA(0) Flat panel display data bus (bit 0)
2 FPDATA(1) Flat panel display data bus (bit 1)
3 +5V +5 volts DC
4 FPDATA(2) Flat panel display data bus (bit 2)
5 FPDATA(3) Flat panel display data bus (bit 3)
6 FPDATA(4) Flat panel display data bus (bit 4)
7 GND Ground
8 +5V +5 volts DC
9 GND Ground
10 FPDATA(5) Flat panel display data bus (bit 5)
11 FPDATA(6) Flat panel display data bus (bit 6)
12 FPDATA(7) Flat panel display data bus (bit 7)
13 BATT_VOLTAGE Direct connect to main battery
14 FLM Flat panel new frame sync
15 cLz/ Flat panel display data clock
The external video connector for the Macintosh Portable is a
male DA-15 connector. This connector does not support monitors
directly; an interface adaptor is required to connect an external
monitor to this video port on the Macintosh Portable.
Page 14 ASG—Macintosh Computers Mar 91
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Phone/Address

Directory

Apple Phone Numbers
Credits

Name

Address

Phone

Apple Technical Assistance Center

408-879-0220
Customer Service Administration

408-559-6444

Apple Service Account # (Filled in by service provider)

OO0

Send your Comments and Suggestions to:

Applelink: ASG

This Apple® manual was written, edited, and
composed on Apple Macintosh® computers.
Proof pages were created on Apple LaserWriter®
printers. Final pages were created on the
Varityper® 4300P. The following software programs
were used in the creation of the Apple Service
Guide: Aldus® FreeHand™, Aldus PageMaker®,
Macreations™ Tycho™, MetaDesign™, and
Microsoft® Word.

The Apple Service Guide for Macintosh Computers
is a product of the Service Technical Publications Depart-
ment. The ASG development team includes the following
persons:

Lead Writer: Dave Thoms

Writers: Kathy Smith, Sharon Martin,
Kay Tierney

Editors: Hunter Greer, Terry Cabrinha

Graphic Designer: Steve Rancourt

Production: Laura Ashby

Special thanks to the Apple Technical and Customer
Support personnel and the Apple Service Providers
who reviewed early drafts of this book and helped us
define its contents and format.






