





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































0 SCSI LOOPBACK JUMPER PROCEDURE

Determining
Whether You
Need a Jumper

3.26 / Diagnostics

In order to use the SCSI loopback card with MacTest
Icx/IIci and AppleCAT IIci, you must jumper the card
between pin 25 of J1 and pin 14 of RP1. On some SCSI
loopback cards, the jumper has been etched into the
printed circuit. Only cards with the old PCB circuitry
need the jumper procedure.

Note: This modification does not interfere with using
the card on other Macintosh or Apple II family systems.
For the card to work on Apple II systems, however, you
must connect the card to a notched mouse cable. (For
further information on the notched cable, refer to
Section 5, SCSI Interface Card, in the SCSI Hard Disk
Drives Technical Procedures.)

To determine whether you have a card that does not
need to be jumpered, look at the back of the card. If
the circuitry includes the jumper, an A4 instead of two
zeros (00) appears at the end of the part number, which
is located under the words APPLE COMPUTER. If the
part number ends with an A4, you do not need to jumper
the card (see Figure 3-10).

fl A
/
Apple Computer

01985

OO&OOO 00000 l
) u’-;L_ﬂ o
000 O
dooooo éooooog&
Q 6000 © 0000000 °
7382299806/ qo0 0bovoo

(Underside)

Figure 3-10 SCSI Loopback Card
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External SCSI loopback cards with the 00 part number were

Jumpers modified with an external jumper during the
manufacturing process. Therefore, if your card has a 00
part number, check for an external jumper from pin 25
of J1 to pin 14 of RP1 (Figure 3-12). If the card does
not have an external jumper, you must install one.

le Cormute
7001

/OO

OEOOOS 000
o0 O |

0000 00000,
R 000 0000000
? 00QJd000 (i ] OgODOO

(Underside)

Jumper —

Figure 3-11 SCSI Loopback Card

Summary To summarize:
If the number
ends with: Do this:
A Nothing
(Jumper is present on the card)
00 Check to see if an external jumper
is present. If not, install a jumper.
Installing If you find that the card requires a jumper, solder a
the Jumper wire connection between pin 25 of J1 and pin 14 of RP1

(as shown in Figure 3-11). (The pins are not numbered
on the board. In the orientation shown in Figure 3-11,
pin 25 is the pin closest to the upper-left corner of the
card; pin 14 is in the middle line of pins on the left end
of the row.)
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& Apple Technical Procedures

Macintosh licx/lici’Quadra 700
Section 4 — Troubleshooting
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O INTRODUCTION

General
Information

Troubleshooting
Procedure

4.2 / Troubleshooting

This troubleshooting section provides two methods for
detecting module failures on the Macintosh IlIcx, Ilci,
and Quadra 700 computers: the symptom chart provides
descriptions of common problems and solutions, and the
troubleshooting flowcharts verify operation of the
computer in its minimum configuration.

Use this troubleshooting section if you are unable to
boot MacTest llcx/IIci or Macintosh Hard Disk Test, or
if the diagnostic is unable to detect a module failure.

To troubleshoot a Macintosh Ilcx, Ilci, or Quadra 700
computer, follow these steps:

1.

Read the subsections titled "Things to Remember,"

"Module Exchange Information," "Startup and Error
Chords," "DRAM SIMM Verification", and "Battery

Verification" before you begin troubleshooting.

To troubleshoot the Macintosh IIcx and Iici
computers, begin with the symptom chart. If the
symptoms displayed by the Macintosh IIcx and Ilci
are not listed in the symptom chart, or if the system
is not displaying a clearly defined problem, use the
troubleshooting flowcharts.

To troubleshoot the Macintosh Quadra 700 computer,
use the the startup and error chords and the
symptom chart. Troubleshooting flowcharts and
diagnostics are not yet available for the Macintosh
Quadra 700.

If you replace a module or component and find that
the problem remains, reinstall the original module

or component before proceeding.

After you repair a Macintosh Ilcx or Ilci computer,
run MacTest Ilcx/IIci to verify system operation.
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How to Use
the Symptom
Chart

How to Use the
Troubleshooting
Flowcharts

Things to
Remember

Macintosh licx/llci’fQuadra 700

First, find the symptom that most nearly describes
the problem; then, perform the first corrective action
on the solution list. If that corrective action does
not fix the problem, go to the next action. If you
replace a module and find that the problem remains,
reinstall the original module before going on to the
next action.

There are five numbered flowcharts for the Macintosh
IIcx and IIci computers. On completion of Flowchart 1,
you will be instructed to continue to the next
flowchart. Continue until you complete Flowchart 5.

Each of the flowcharts includes references to notes on
the opposite page. These notes provide additional
instructions or refer you to other procedures.

e Follow all electrostatic discharge (ESD) precautions
when working on the computer. Refer to the You
Oughta Know tab in Apple Service Technical
Procedures for additional information.

e If available, use a known-good monitor and video
interface card, if either of these is installed. Using
these components, you can isolate the problem to
the CPU, internal drives, keyboard, or mouse.

e During a normal startup sequence, the Macintosh
Ilcx and IIci computers emit a medium-pitched chord
and the Macintosh Quadra 700 computer emits a
single, soft chord. If you do not hear these startup
chords, refer to "Startup and Error Chords" for
additional information.

* Before you begin troubleshooting, remove all
NuBus, cache, and processor direct slot cards and
disconnect all external serial, SCSI, and ADB
devices (except the keyboard and mouse). Also,
disconnect any devices connected to the microphone,
headphone, or line-in/out connectors.

After the system is fully operational, you must
install and test each card or peripheral. Install one
device and test the system before adding any others.
Repeat the install-and-test process until you have
installed and tested all devices.
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e To ensure that customers get back the same system
configuration that they bring in, record the
following information before beginning:

~ Type and serial number of any NuBus, cache, or
processor direct slot cards

— Size, type, and capacity of internal SCSI hard
drive(s)

— Number and sizes of installed DRAM SIMMs

— Whether a VRAM upgrade is installed (available
on the Macintosh Quadra 700 only)

e Mark each known-good DRAM and/or VRAM SIMM
on the exchange logic board with white correction
fluid or a small sticker to prevent confusion during
the troubleshooting procedure.

e Use a known-good copy of the diagnostic disk.

e The Macintosh Ilcx requires system software
version 6.0.3 or later, the Ilci requires version 6.0.4
or later, and the Quadra 700 requires version 7.0.1
or later. If you are using an earlier version of the
system software, install a compatible version and
reverify the failure before beginning the
troubleshooting process. Many times problems that
appear hardware related are actually caused by
software.

e When instructed to replace the logic board only,
install the customer's DRAM and VRAM SIMMs on
the replacement logic board.

Note: If you are removing DRAM or VRAM SIMMs
from the logic board, use the SIMM removal tool.
Refer to the You Oughta Know tab in Apple Service
Technical Procedures for instructions.
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0 MODULE EXCHANGE INFORMATION

Macintosh licx/lici
Logic Boards

Macintosh Quadra 700
Logic Board

Internal
SCSI Hard
Disk Drives

Macintosh lici
Cache Card

Macintosh llcx/lici/Quadra 700

Apple ships the Macintosh Ilcx and Ilci logic board
service exchange modules without DRAM SIMMs. To
make sure the customer always receives the same logic
board configuration that was brought in, be sure to
record the amount of memory installed and the size of
the DRAM SIMMs.

Apple ships the Macintosh Quadra 700 logic board
service exchange modules without DRAM SIMMs or
VRAM SIMMs. To make sure the customer always
receives the same logic board configuration that was
brought in, be sure to record the amount of memory and
size of the DRAM and VRAM SIMMs.

Apple ships internal SCSI hard disk drives without the
SCSI or power cables. Be sure to keep the SCSI and
power cables with the customer's system. They are sold
as separate replacement parts and are not part of any
module.

Macintosh IIci cache cards containing serial numbers
with the "CF" prefix, e.g., CFXXXXXXX, can cause
frequent system crashes. Return these cards to Apple.
Refer to the Apple Programs icon on AppleLink for
additional information.

The revised Macintosh Ilci cache card has a serial
number with an "AF" prefix, e.g., AFXXXXXXX. This
revised card should function properly; if it fails, return
it to Apple through standard service channels.

For diagnostic information on testing the revised

Macintosh Ilci cache card, see Section 1, MacTest MP,
in the Mac Multiple-Product Diagnostics tab.

Oct 91 Troubleshooting / 4.5



0 STARTUP AND ERROR CHORDS

Introduction

Macintosh licx/lici
Startup Chord

Macintosh licx/lici
Error Chords

DRAM SIMM
Failure

Macintosh Quadra 700
Startup Chord

4.6 / Troubleshooting

When you switch on the computer, a series of self-tests
are performed. If any part of the self-test fails, a
sequence of chords will sound.

If you are unable to interpret the chords, use the
flowcharts and ignore the question about the startup
chord on Flowchart 1.

During normal system startup, a short, medium-pitched
chord plays; then a disk icon appears on the screen.
The disk icon will have a flashing question mark (f a
startup disk is not found) or a smiling face (if a startup
disk is found).

Three chords play when an error is encountered during
startup—a startup chord, an error chord (a short, harsh
chord), and a test monitor chord (four tones, from low
to high).

The above error sequence indicates a failure during
the initial hardware self-tests. To correct the problem:

1. Exchange the DRAM SIMMs. (Refer to "DRAM
SIMM Verification" in this section for complete
instructions.)

2. If DRAM SIMM exchanges do not work, exchange
the logic board. (Install the customer's DRAM
SIMMs on the exchange board.)

3. If the system still does not work, perform the
DRAM SIMM verification with the exchange logic
board. (Refer to "DRAM SIMM Verification" in this
section.)

During normal system startup, a single, soft chord
plays; then a disk icon appears on the screen. The disk
icon will have a flashing question mark (f a startup
disk is not found) or a smiling face (if a startup disk is
found).

Oct 91 Macintosh licx/lici’fQuadra 700



Macintosh Quadra 700 Two chords play when an error is encountered during

Error Chords startup—a startup chord and an error chord. Depending
upon the type of failure, you will hear either a two-
part error chord sequence (eight tones) or a shorter,
one-part error chord sequence (four tones).

Refer to the list of failure areas below. The list
includes a description of each error chord, the problem
it indicates, and what to do to correct the problem.

DRAM SIMM When a DRAM SIMM failure occurs, you will hear a
Failure two-part error chord sequence (eight tones) after the
startup chord. To correct the problem:

1. Exchange the DRAM SIMMs. (Refer to "DRAM
SIMM Verification" in this section for complete
instructions.)

2. If DRAM SIMM exchanges do not work, exchange
the logic board. (Install the customer's DRAM and
VRAM (if any) SIMMs on the exchange board.)

3. If the system still does not work, perform the
DRAM SIMM verification with the exchange logic
board. (Refer to "DRAM SIMM Verification" in this
section.)

Hardware Failure When a hardware failure occurs, you will hear a startup
chord and the one-part error chord sequence (four
tones), with a brief pause between the two sequences.
To correct the problem:

1. Disconnect the SCSI hard disk drive power and
cable connectors, and reboot the system. If the
startup sequence is normal, run Macintosh Hard
Disk Test and replace the hard drive, if necessary.

2. If the error chords still sound at system startup,
disconnect the floppy drive cable connector and
reboot the system. If the startup sequence is
normal, replace the floppy drive.

3. If you still hear the error chords at system startup,
exchange the logic board. (Install the customer's
DRAM and VRAM SIMMs on the exchange logic
board.)
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0 SYMPTOM CHART

System Problems

Does not power on—
screen is black,

fan is not running,
and LED is not lit

Does not start up
without monitor
attached

Clicking, chirping, or
thumping sound

System shuts down
intermittently

System intermittently
crashes or locks up

4.8 / Troubleshooting

Solutions

1. Check cables.

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

3. Replace power cord.

4. Replace power supply.

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

— Install Virtual Monitor Switch control panel.
(Applies to Macintosh Quadra 700 only)

1. Replace power supply.

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

1. Be sure that air vents on the sides and top of case
are unblocked. Thermal protection circuitry may
shut the system down. After 30 to 40 minutes, the
system should be OK.

2. Replace power cord.

3. Check battery (refer to "Battery Verification").

4. Replace power supply.

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

1. Make sure you are using the correct version of
system software.

2. Make sure you are using known-good software.

3. Identify and replace defective DRAM SIMMs (refer
to "DRAM SIMM Verification").

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

5. Replace power supply.

rev. Mar 92 Macintosh llcx/lIci/Quadra 700




Video Problems

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

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

Macintosh licx/lIci/Quadra 700

Solutions

Note: If replacing the monitor corrects the problem,
refer to the appropriate monitor Apple Service
Technical Procedures for troubleshooting information.

—

Adjust brightness on monitor.

Replace video cable.

3. If a video interface card is installed, move card to a
different slot.

4. Replace video interface card, if installed.

Replace VRAM SIMMS (Macintosh Quadra 700 only).

Replace defective DRAM SIMMs (refer to "DRAM

SIMM Verification").

Replace monitor.

Replace logic board. Retain customer's SIMMs.

Replace power supply.

N

ISANY

Yo © N

Replace video cable.

If a video interface card is installed, move card to a

different slot.

3. Replace video interface card, if installed.

4. Replace VRAM SIMMS (Macintosh Quadra 700 only.

5. Replace defective DRAM SIMMs (refer to "DRAM
SIMM Verification").

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

7. Replace power supply.

8. Replace monitor.

N o=

1. Replace video cable.

2. If a video card is installed, move card to a different
slot.

3. Replace video interface card, if installed.

4. Replace VRAM SIMMs (Macintosh Quadra 700 only).

5. Replace monitor.

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

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

2. Check battery (refer to "Battery Verification").

Replace power supply.

Replace logic board. Retain customer's SIMMs.

W
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Apple SuperDrive
Problems

* Internal floppy disk
drive runs
continuously

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

* Disk gjects; display
shows icon with
blinking "X"

* Wil not eject
disk

* Attempts to gject
disk but can't

*  MS-DOS® drive does
not recognize a disk
formatted on a 1.4 MB
SuperDrive

4.10 / Troubleshooting

Solutions

BN =

[N

O\ W W

RN =

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

Replace logic board. Retain customer's SIMMs.

Replace bad disk with known-good system disk.
Verify that all external SCSI devices are
disconnected.

Replace internal floppy disk drive cable.
Replace internal floppy disk drive.

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

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

Replace logic board. Retain customer's SIMMs.

Switch power off and hold mouse button down
while switching power back on.
Replace internal floppy disk drive.

Reinsert disk and try to eject disk again.

Reseat floppy drive bezel and/or disk drive so the
slot in the bezel lines up correctly with the disk

drive.

To ensure read/write compatibility with the 1.4 MB
SuperDrive, format all disks with the MS-DOS drive

first.
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SCSI Hard Disk
Drive Problems Solutions

e Internal SCSI drive 1. Replace internal SCSI drive cable.
will not operate; 2. Replace SCSI power cable.
drive doesn't spin up 3. Replace SCSI drive.
4. Replace logic board. Retain customer's SIMMS.

e Drive does not 1. Verify there are no duplicate SCSI device addresses.
appear on the 2. Drive may not be initialized. If drive has just been
desktop installed, initialize the drive with HD SC Setup and

install system software.

o Works with internal 1. Make sure SCSI device switch setting on external
or external SCSI device(s) is not set to 7 (the computer's address)
devices, but will not or the same as any internal SCSI device.
work with both 2. Replace external SCSI terminator.

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

4. Refer to appropriate Apple Service Technical
Procedures to troubleshoot the external device.
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Peripheral Problems

e Cursor does not
move

e Cursor moves, but
clicking the mouse
button has no effect

* No response to any
key on the keyboard

* Cannot double-click
to open an application,
disk, or server

4.12 / Troubleshooting

Solutions

NN

D

Check mouse connection.

Inspect inside of mouse for buildup of dirt or

other contaminants. Clean mouse if necessary.

If mouse was connected to keyboard, connect it to a
rear ADB port instead. 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.

Check keyboard connection to ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board. Retain customer's SIMMs.

Remove any multiple system files on the hard disk.
Clear parameter RAM. Hold down <Command>
<Qption><R><P> keys while booting the system.
Release the keys when the computer generates the
startup chord a second time. Reset mouse controls.
If mouse was connected to keyboard, connect it to a
rear ADB port instead. If mouse works, replace
keyboard. If mouse does not work in any ADB port,
replace mouse.

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

Continued

* Known-good
serial printer
will not print

* Known-good
LaserWriter on an
AppleTalk network
will not print

Miscellaneous
Probiems

¢ No sound from
speaker

Macintosh licx/lici/fQuadra 700

Solutions

1. Make sure you are using the correct version of
system software.

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

3. Replace printer interface cable.

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

1. Make sure you are using the correct version of
system software.

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

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

Solutions

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

2. Replace speaker.

3. Replace logic board. Retain customer's SIMMs.
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( Flowchart 4-1 )

Switch on the system
without installing a disk.

Does system issue
normal startup chord?
(See Note #1.)

Does the
desktop or a disk icon
with a flashing question
mark appear?

Goto
Flowcharnt
4-2.

Does the
desktop or a disk icon
with a flashing question
mark appear?

YES

Go to
Flowchart
4-4,

Is the

video displaying YES

Interpret error
chords. (See
Note #1.)

Switch off the computer. If a hard
disk is installed, disconnect the
SCSI power and cable connectors.

Y

Switch on the computer system
without installing a disk.

Is there any
video display?

Go to
Flowchart
4-3.

unrecognizable
garbage?

Is there an
error icon displayed
on the screen?

1. Exchange video card. (See Note #3.)
2. Exchange SIMMs. (See Note #4.)
3. Exchange logic board only.
(See Note #5.)
4. Exchange power supply.

Y

C Go to Flowchart 4-4. )

4.14 / Troubleshooting Oct 91

'

1. Exchange monitor. (See Note #2.)
2. Exchange video cable.
3. Exchange video card. (See Note #3.
4. Exchange SiMMs. (See Note #4.)
5. Exchange logic board only.

(See Note #5.)
6. Exchange power supply.

( Go to Flowchart 4-3. )

Macintosh licx/llci/Quadra 700



( MACINTOSH licx/lici FLOWCHARTS

Flowchart 4-1
Notes

Macintosh llcx/lici’‘Quadra 700

During a normal startup sequence, a medium-pitched
chord is emitted; then a disk icon appears on the
screen. The disk icon will have a flashing question
mark (if a startup disk is not found) or a smiling
face (if a startup disk is found). If either of these
things does not happen, refer to "Startup and Error
Chords" for additional information. If you cannot
interpret the chords, continue with the flowchart.

If exchanging the monitor corrects the problem,
refer to the appropriate Technical Procedures
manual to isolate the monitor problem to the module
level.

If exchanging the video interface card corrects the
problem, and if the customer's card has the video
expansion kit installed, refer to Section 1,
Macintosh II Video Cards, in the Macintosh Video
Cards tab section, for information on
troubleshooting the replaceable VRAMs.

Refer to "DRAM SIMM Verification" for complete
instructions on verifying and troubleshooting the
DRAM SIMMs.

If the known-good DRAM SIMMs did not correct the

problem, install the customer's DRAM SIMMs on the
replacement logic board.
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( Flowchart 4-@

Insert MacTest licx/lici disk.

Shut down and install another NO
MacTest licx/lici disk. Switch |-
on the computer.

Does the test
screen appear?

Run MacTest licx/lici (See Note #1.)

Y

Run Macintosh Hard Disk Test. (See Note #2.)

:

Run MacTest licx/llci. (See Note #1.)

Does the test YES

screen appear?

Switch off the computer and disconnect *
any external drives. If a hard disk is Run Macintosh Hard Disk Test. (See Note #2.)
installed, remove the SCSI| power and

cable connector. i

Insert MacTest llcx/llci disk.
Switch on the computer.

1. Exchange drive cable.
Does the test NO p| 2. Exchange drive.
screen appear? 3. Exchange power supply.
4. Exchange logic board
only. (See Note #3.)
Run MacTest llcx/Ilci. (See Note #1.)
C Go to Flowchart 4-5. )
Oct 91 Macintosh licx/lici/Quadra 700
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Flowchart 4-2 1. Refer to Section 3, Diagnostics, for complete
Notes information.

2. Refer to SCSI Hard Disk Drives Technical
Procedures for complete instructions.

3. Install the customer's SIMMs on the replacement
logic board.
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(Flowchart 4-3 )

YES Is the LED lit and is

Y

the fan running?

Check battery
(see Note #1).

1. Exchange power supply.
2. Exchange logic board
only. (See Note #4.)

Is battery
OK?

( Go to Flowchart 4-4. )

Exchange battery.

1. Exchange power supply.
2. Exchange logic board
only. (See Note #4.)

Isthe LED lit and is
the fan running?

. Exchange monitor.
(See Note #2.)

. Exchange video cable.

. Exchange SIMMs.

(See Note #3.)

. Exchange logic board.
(See Note #4.)

. Exchange power supply.

( Go to Flowchart 4-4. )

Does the
desktop or a disk icon
with a flashing
question mark

appear?

YES

( Go to Flowchart 4-4. )
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Flowchart 4-3
Notes

Macintosh licx/lici’‘Quadra 700

Refer to "Battery Verification" for complete
instructions on checking the lithium battery.

If exchanging the monitor corrects the problem,
refer to the appropriate Technical Procedures for
the monitor to isolate the monitor problem to the
module level.

There are two steps to perform when exchanging
the SIMM modules. Refer to "DRAM SIMM
Verification" for complete instructions on verifying
and troubleshooting the SIMMs.

Install the customer's DRAM SIMMs on the
replacement logic board.
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( Flowchart 44 )

Insert MacTest licx/lici disk.
Switch on the computer.

1. Exchange drive cable.
Does the test g Exc:ange disk drive. |
screen appear? 4. xchange power supply.

Exchange logic board only.
(See Note #2.)

Run MacTest llcx/llci. (See Note #1.)

C Go to Flowchart 5. )
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Flowchart 4-4 1. Refer to Section 3, Diagnostics, for complete
Notes information.

2. Install the customer's SIMMs on the replacement
logic board.
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(Flowchart 4-5 )

Switch off the computer. Reconnect
the SCSI drive (if installed).
Switch on the computer.

1. Exchange SCSI power and
connector cables.
Exchange SCSI drive.
Exchange power supply.
Exchange logic board only.
(See Note #3.)

Does the desktop or
a disk icon with a flashing
question mark appear?

Hwn

Insert MacTest licx/lici disk.
Switch on the computer.

1. Exchange SCSI power and
connector cables.
Does the test 2. Exchange SCSI drive.
screen appear? 3. Exchange power supply.
4. Exchange logic board only.
* YES (See Note #3.)

Run MacTest licx/llci. (See Note #1.)

Y

Run Macintosh Hard Disk Test.
(See Note #2.)

END
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Flowchart 4-5 1. Refer to Section 3, Diagnostics, for complete
Notes information.

2. Refer to SCSI Hard Disk Drives Technical
Procedures for complete instructions.

3. Install the customer's SIMMs on the replacement
logic board.
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0 DRAM SIMM VERIFICATION

Introduction

Materials Required

Verification

4.24 / Troubleshooting

Apple ships the service exchange logic board without
DRAM SIMMs.

The DRAM SIMMs installed on the customer's logic
board may be defective. To check for defective DRAM
SIMMs, remove all of the customer's DRAM SIMMs and
install known-good DRAM SIMMs. Mark each known-
good DRAM SIMM with a dot of white correction fluid
or a small sticker. Whatever you use, be sure it will
not come off while you are testing.

SIMM removal tool

Four or eight known-good DRAM SIMMs that are the
same size (e.g., 512K, 1 MB, or 4 MB) as the DRAM
SIMMs you are verifying.

1. If the computer is a Macintosh Ilcx or Ilci, remove
the top cover. If the computer is a Macintosh
Quadra 700, remove the lid, the power supply, and
the disk drive mount.

CAUTION: Before removing the SIMMSs, be sure to follow
proper ESD procedures. If an ESD pad is not available,
touch bare metal on the power supply before proceeding.
Failure to use proper ESD procedures can damage the
logic board.

2. Remove the customer's DRAM SIMMs by using the
SIMM removal tool. See the You Oughta Know tab
for SIMM tool use.

Note: Record the number and the sizes of the DRAM
SIMMs. The customer should receive the same
number and sizes back!

3. Figure 4-1. If the computer is a Macintosh Ilcx or
IIci, install four known-good DRAM SIMMs in Bank
A. If the computer is a Macintosh Quadra 700,
install four known-good DRAM SIMMs in Bank B.

Note: You must use 120 ns (or faster) DRAM SIMMs
on the Macintosh IIcx, and 80 ns (or faster) DRAM
SIMMs on the Macintosh Iici and Quadra 700.

Slower SIMMs will cause serious timing problems.

Oct 91 Macintosh licx/lici/Quadra 700




Macintosh licx

Macintosh lici Macintosh Quadra 700

(soldered)

Figure 4-1 DRAM SIMM Verification

Macintosh licx/lici’/Quadra 700

Switch on the system. If you hear the normal
startup sequence, the system is working properly
and you can proceed to test the customer's DRAM
SIMMs.

Switch the system off, remove one of the known-
good DRAM SIMMs, and install one of the
customer's DRAM SIMMs.

Switch on the system. If you hear the normal
startup sequence, the customer's DRAM SIMM is
good.

Repeat steps 5 and 6 to test each of the DRAM
SIMMs. Be sure not to mix defective DRAM SIMMs
with the good ones.

Figure 4-1. To verify DRAM SIMMs installed in
Bank B on the Macintosh IIcx and Ilci, install four
known-good DRAM SIMMs in Bank B and repeat the
procedure described in steps 4 through 7.
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0 BATTERY VERIFICATION

Introduction The lithium battery on the main logic board supplies
power to the power-on circuit, real time clock, and
parameter RAM. If the battery falls below
specifications, you must replace it.

WARNING: Lithium batteries have some potential for
explosion if improperly handled. Follow the procedure
below exactly as written.

Materials Required Voltmeter
Macintosh licx/lici 1. Switch off the computer and remove the top
Battery Verification cover.

2. Set the voltmeter to measure 10 volts DC.

3. Figure 4-2. Touch and hold the positive probe of
the voltmeter to the positive side of the battery.

4. Touch and hold the ground probe of the voltmeter to
the negative side of the battery.

5. The reading for a good battery should be 2.8 volts

or higher. If the reading falls below 2.8 volts,
replace the battery.
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Macintosh Quadra 700
Battery Verification

Macintosh llcx/llci/Quadra 700

+ Probe +

Battery

Figure 4-2 Battery Verification

Switch off the computer. Remove the lid, the
power supply, and the disk drive mount.

Set the voltmeter to measure 10 volts DC.

Figure 4-2. Touch and hold the positive probe of
the voltmeter to the positive side of the battery.

Touch and hold the ground probe of the voltmeter to
the negative side of the battery.

The reading for a good battery should be 3.2 volts

or higher. If the reading falls below 3.2 volts,
replace the battery.
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& Apple Technical Procedures

Macintosh licx/lici/Quadra 700
Section 5 — Additional Procedures

(J CONTENTS

Macimicsh Box/lciQuagre 700

5.2 Battery Replacement

5.2 Storage and Handling

5.2 Disposal

5.5 Memory Identification and Upgrades

5.5 Introduction

5.5 Identificaiion

5.6 DRAM Upgrades — Macintosh Ticx/Ilci
5.8 DRAM Upgrades ~ Macintosh Quadra 700
5.9 VRAM Upgrades — Macintosh Quadra 700
5.10  Maciniosh Hcx Upgrade to Macintosh ici
5.12  Macintosh Ilcx/lici Upgrade to Macintosh

Quadra 700

Note: Detailed instructions for underlined steps can
be found in Section 2, Talke-Apart.
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0 BATTERY REPLACEMENT

Storage and
Handling

Disposal

5.2 / Additional Procedures

WARNING: The type of lithium battery used in the
Macintosh licx, llci, and Quadra 700 computers could
explode if improperly handled.

Take the following precautions when storing and
handling lithium batteries:

e A lithium battery from Apple is sealed in an
individual zip-lock wrapper. When you receive it,
check to make sure the wrapper is intact. If it is
not, mend the wrapper with tape or replace it
before you store the battery.

e Store the battery in the packaging in which it was
shipped.

e Be certain that the storage area for lithium batteries
is well-marked and that access to the area is
restricted.

A lithium battery is not rechargeable and requires
proper disposal when it is “dead.” Because lithium is
water-reactive and potentially explosive, lithium
batteries must be treated as hazardous waste.

WARNING: ‘Dead” lithium batteries are considered
hazardous waste and must be returned to Apple in their
original packaging for disposal according to
Environmental Protection Agency (EPA) guidelines.

Because of this hazard, Apple recommends the following
course of action:

e After removing a “dead” lithium battery from a logic
board, place the battery in the zip-lock wrapper and
original packaging from the replacement battery.
Mark the old battery DEAD and return it to Apple
for disposal according to EPA guidelines.

WARNING: DO NOT ship a leaking battery to Apple. If the
battery is leaking, dispose of it according to local
hazardous waste disposal guidelines.
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Materials Required

Remove

e The long-life lithium battery should last about seven
years. Refer to “Battery Verification” in Section 4,
Troubleshooting, to check the condition of the
battery. If the battery fails, replace it according to
the following procedure.

Grounded workbench and wriststrap

CAUTION: Use ESD precautions before removing or
replacing the battery. Failure to do so may resuit in la
ogic board failure.

1. Remove the logi rd.

2. Locate the battery holder and battery on the front of
the logic board (Figure 5-1).

l Macintosh llcx

Macintosh iici Macintosh Quadra 700 ]

g
nl!

ge 0 B

Figure 5-1 Battery Holder and Battery

Macintosh llcx/lici/fQuadra 700

3. Remove the cover from the holder by gently
squeezing one end of the cover, then the other.

4. Grasp the battery between the thumb and fore-
finger and remove it.

Oct 91 Additional Procedures / 5.3



Replace 1. Insert the new battery with the positive side of the
battery in the side of the holder marked positive
(refer to Figure 5-1).

CAUTION: Be sure the positive side of the battery is in
the correct location (Figure 5-1). An incorrectly placed
battery can damage the logic board.

2. Replace the logic board.

3. After restarting the machine, set the clock using the
Control Panel.
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) 0 MEMORY IDENTIFICATION AND UPGRADES

introduction

Identification

) Size

Speed

Macintosh llcx/lici/Quadra 700

Note: This section covers memory upgrades by way of
the DRAM SIMM sockets on the logic board. It does
not address upgrading system memory by way of NuBus
expansion slots.

Changing the DRAM configuration on a Macintosh Ilcx,
IIci, or Quadra 700 involves the use of DRAM SIMMs,
DRAM SIMMs have memory chips that are either
surface mounted or mounted through the board. Each
SIMM has a connector that fits into the SIMM sockets
on the main logic board of the computer.

CAUTION: SIMMs are very susceptible to damage from
ESD and skin acid. Handle only by the edges!

DRAM SIMMs are available in a number of sizes and
speeds. Refer to the SIMM Compatibility Chart for a
list of all the SIMMs available from Apple.

The SIMM size indicates the amount of memory in the
SIMM. Apple provides SIMMs in various sizes from
256K to 2 MB. Some third parties provide even larger-
sized SIMMs.

You must follow the SIMM speed requirements for each
machine. Slower SIMMs than those recommended will
cause serious timing problems. On the SIMM itself, the
“x” or “-xx” number after the manufacturer’'s part
number usually indicates RAM speed. For example, “-8”
indicates 80 ns SIMMs and “-12” indicates 120 ns
SIMMs.

Note: When you remove SIMMs from the logic board,
use the SIMM removal tool. Instructions for using this
tool are located under the You Oughta Know tab in the
Apple Service Technical Procedures.
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DRAM Upgrades - The Macintosh Ilcx and Ilci logic boards each have two

Macintosh licx/lici banks of DRAM SIMM sockets labeled Bank A and Bank
B, which consist of four slots each (Figure 5-2). Each
bank, if populated, requires same-sized SIMMs in all
four slots.

B E
| 12 1]

Figure 52 Macintosh licx/lici Memory Banks

Macintosh licx The following chart shows memory configurations and
SIMM sizes that the Macintosh Ilcx supports:

DRAM Bank A Bank B

1 MB Four 256K SIMMs Empty

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

5 MB Four 1 MB SIMMs Four 256K SIMMs
8 MB Four 1 MB SIMMs Four 1 MB SIMMs

Note: DRAM configurations greater than 8 MB require
DRAM SIMMs from third-party manufacturers and Mode
32 software.

IMPORTANT: A bank cannot be partially filled (such as
with a single SIMM); nor can a bank contain different-
sized SIMMs.
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Macintosh llci

Macintosh llcx/lIci’fQuadra 700

The following chart shows memory configurations and

SIMM sizes that the Macintosh Ilci supports:

DRAM Bank A Bank B

1 MB Four 256K SIMMs Empty

2 MB Four 256K SIMMs Four 256K SIMMs
2 MB Four 512K SIMMs Empty

3 MB Four 512K SIMMs Four 256K SIMMs
4 MB Four 512K SIMMs Four 512K SIMMs
4 MB Four 1 MB SIMMs Empty

5 MB Four 1 MB SIMMs Four 256K SIMMs
6 MB Four 1 MB SIMMs Four 512K SIMMs
8 MB Four 1 MB SIMMs Four 1 MB SIMMs
8 MB Four 2 MB SIMMs Empty

9 MB Four 2 MB SIMMs Four 256K SIMMs
10 MB Four 2 MB SIMMs Four 512K SIMMs
16 MB Four 2 MB SIMMs Four 2 MB SIMMs

Note: DRAM configurations greater than 16 MB require

DRAM SIMMs from third-party manufacturers.

IMPORTANT: A bank cannot be partially filled (such as

with a single SIMM), nor can a bank contain different-

sized SIMMs.

If you use built-in video on the Macintosh Iici, you

must have SIMMs in bank A because the built-in video
uses bank A for video framing. If you use a video card,

then putting SIMMs in bank A is optional.

Note: On a Macintosh Ilci that has different-sized
SIMMs in banks A and B, built-in video works most
efficiently with the larger SIMMs in bank B.

If the Macintosh Ilci is a parity system, you must use
parity SIMMs (1 MB x 9-bit SOJ SIMMs) to upgrade
memory. Nonparity SIMMs disable the parity function.
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DRAM Upgrades - Various DRAM configurations are possible on the

Macintosh Macintosh Quadra 700. The number and size of the

Quadra 700 DRAM SIMMs added to the logic board determine the
total memory size.

The Macintosh Quadra 700 has two DRAM memory
banks. Bank A consists of 4 MB of DRAM soldered on
the logic board. Bank B consists of four SIMM sockets
for DRAM expansion (see Figure 5-3). All four sockets
within bank B must contain either no SIMMs or four
same-sized SIMMs.

Bank A
(soldered)

Figure 5-3 Macintosh Quadra 700 Memory Banks

The following chart shows memory configurations that
the Macintosh Quadra 700 supports:

RAM Bank A (soldered) Bank B

4 MB 4 MB Empty

8 MB 4 MB_ Four 1 MB SIMMs ~_~
20 MB 4 MB Four 4 MB SIMMs

Note: DRAM configurations of 20 MB or greater
require DRAM SIMMs from third-party manufacturers.
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VRAM Upgrades -

Macintosh
Quadra 700
VRAM Bank A
(soldered)
512K 512K
1 MB 512K
2 MB 512K

Macintosh llex/lici’Quadra 700

Various VRAM configurations are possible on the
Macintosh Quadra 700. The number and size of the
DRAM SIMMs added to the logic board determines the
total memory size.

The Macintosh Quadra 700 has four VRAM memory
banks. Bank A consists of 512K of VRAM soldered on
the logic board. In addition, banks B, C, and D consist
of two VRAM SIMM sockets for VRAM expansion (see
Figure 5-4). Both sockets within a bank must contain
either no SIMMs or two same-sized SIMMs.

— BankA
ot~ (soldered)

i VRAM
! SIMM
BarkD Connectors

EE&U
oA EE p % ——
IIIIIIII

& db o :'

Figure 54 Macintosh Quadra 700
VRAM Memory Banks
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The following chart shows VRAM configurations that
the Macintosh Quadra 700 supports:

Bank B Bank C Bank D
Empty Empty Empty
Two 256K SIMMs  Empty Empty

Two 256K SIMMs  Two 256K SIMMs  Two 256K SIMMs

Note: The Macintosh Quadra 700 does not support a
1.5 MB VRAM configuration.
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0 MACINTOSH licx UPGRADE TO MACINTOSH llci

Materials
Required

Procedure

Take-Apart

5.10 / Additional Procedures

Use this procedure to upgrade a Macintosh IIcx to a
Macintosh IIci. The procedure involves changing the
logic board, RAM SIMMs, bottom case, and the HDA

power cable as explained below.

Phillips screwdriver

RAM SIMM removal tool
Macintosh IIci Upgrade Kit
Necessary DRAM SIMMs

Upgrading a Macintosh IIcx to a Macintosh Ilci requires
the Macintosh Ilci Upgrade Kit. The kit includes a
Macintosh Ilci logic board, a new bottom case, and a
new HDA power cable. Use the procedures in Section
2, Take-Apart, to take apart the Macintosh IIcx and then
rebuild the new Macintosh IIci unit. The major
differences between the Macintosh Ilcx and Ilci are:

e The Macintosh IIci logic board has a different layout
and one additional connector (video port).

e The Macintosh Ilci requires different DRAM SIMMs
than the Macintosh IIcx. Therefore, you cannot use
the DRAM SIMMs from the Macintosh IIcx unless
they are 80 ns fast-page mode DRAM SIMMs.

* A new HDA (hard disk assembly) power cable
accommodates the new connector on the logic board.

* A new bottom case accommodates the new video port
connector.

1. Remove the Macintosh Ilcx logic board.

2. Using the SIMM removal tool, remove the DRAM
SIMMs from the logic board. If they are not the
specific kind of DRAM SIMMs required for the
Macintosh Ilci (refer to the SIMM Compatibility
Chart), give them to the customer.

3. Discard the bottom case. (You need not return the
bottom case to Apple.)

4. Return the logic board (without SIMMs) to Apple.
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Rebuild

Macintosh licx/lici/Quadra 700

1. In he Macintosh Ilci logi rd in he new
bottom case.,

2. Insert the necessary DRAM SIMMs into the
Macintosh Ilci logic board.

CAUTION: You cannot use the DRAM SIMMs from the
Macintosh licx unless they are 80 ns fast-page mode
DRAM SIMMs.

Note: Unlike the Macintosh IIcx, the Macintosh IIci
does not require that the larger DRAM SIMMs be in

bank A. In fact, if the customer plans to use the

built-in video feature, the system will function most

efficiently with the larger SIMMs in bank B.

3. Install th ker, disk driv rive_moun

interr witch, (Use the
new disk drive power cable included in the upgrade

kit.)

Note: If the computer contains a hard drive, transfer

the hard drive light pipe from the old Macintosh
IIcx case to the Macintosh Ilci bottom case.
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0 MACINTOSH licx/lici UPGRADE TO MACINTOSH QUADRA 700

Materials
Required

Procedure

5.12 / Additional Procedures

Use this procedure to upgrade a Macintosh IIcx or Ilci
to a Macintosh Quadra 700. The procedure involves
changing the logic board, bottom case, HDA power
cable, and speaker and installing an internal SCSI
terminator.

IMPORTANT: The Macintosh Quadra 700 requires
System software version 7.0.1 or greater. Instructions for
installing system software are in the Getting Started With
Your Macintosh Quadra 700 manual.

Phillips screwdriver
DRAM SIMM removal tool
Macintosh Quadra 700 Upgrade Kit

Upgrading a Macintosh Ilcx or Ilci to a Macintosh
Quadra 700 requires the Macintosh Quadra 700 Upgrade
Kit. The kit includes a Macintosh Quadra 700 logic
board, a new bottom case, a new HDA power cable, a
new speaker, and an internal SCSI terminator. Use the
procedures in Section 2, Take-Apart, to take apart the
Macintosh. IIcx or Ilci and to rebuild the new Macintosh
Quadra 700 unit. The major differences between the
Macintosh Ilcx/Ilci and the Macintosh Quadra 700 are:

The Macintosh Quadra 700 logic board has a
different layout and different connectors.

e The Macintosh Quadra 700 has 4 MB of DRAM
soldered on the logic board and only one bank of
DRAM SIMMs for expansion. It also requires
different DRAM SIMMs than a Macintosh Ilcx.
Therefore, you cannot use the DRAM SIMMs from a
Macintosh IIcx unless they are 80 ns fast-page mode
DRAM SIMMs.

e The Macintosh Quadra 700 speaker provides higher
output.

¢ The Macintosh Quadra 700 HDA (hard disk
assembly) power cable accommodates the connector
on the Macintosh Quadra 700 logic board.

e The Macintosh Quadra 700 bottom case
accommodates the different port connectors.
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Take Apart

Rebuild

Macintosh llcx/llci/Quadra 700

1. \% in i i rd.

2. Using the SIMM removal tool, remove the DRAM
SIMMs from the logic board. If they are not useable
in the Macintosh Quadra 700, give them to the
customer.

3. Discard the bottom case. (You need not return the
bottom case to Apple.)

LI he Macintosh Quadra 700 logic board i

necw m

2. If the DRAM SIMMs from the Macintosh IIcx/IIci
are useable in the Macintosh Quadra 700, insert
them into the Quadra 700 logic board.

CAUTION: You cannot use the DRAM SIMMs from a
Macintosh llex unless they are 80 ns (or faster) fast-page
mode DRAM SIMMs.

3. Install additional VRAM SIMMs in the Macintosh
Quadra 700 logic board, if applicable.

4. Install the new speaker, disk drive(s), drive mount
power supply, and reset/interrupt switch. (Use the
new disk drive power cable included in the upgrade
kit.)

Rebuild Note: If you are not installing a hard disk in
the upgraded system, you must install the SCSI
terminator (included in the upgrade kit) on the main
logic board SCSI connector. To insert the connector
correctly, align the white key icon on the terminator
with the notch in the cable connector.

Note: If you are upgrading a Macintosh Ilci with a 160
MB hard disk to a Macintosh Quadra 700, you must run
the Quadra 700 Upgrade 160 MB Update software
application. The application is available on AppleLink
on the Service and Support bulletin board in the Apple
Support folder. If you do not have access to AppleLink,
contact the Apple Assistance Center.

rev. Jah 92 Additional Procedures / 5.13






# Apple Technical Procedures

Macintosh licx/llci/Quadra 700

lllustrated Parts List
0 CONTENTS
IPL.3 Macintosh Ilcx — Exploded View (Figure 1)
IPL.5 Macintosh IIci — Exploded View (Figure 2)
IPL.7 Macintosh Quadra 700 — Exploded View
(Figure 3)
IPL.9 Macintosh Ilcx — Logic Board (Figure 4)

IPL.11 Macintosh IIci — Logic Board (Figure 5)

IPL.11 Macintosh Ilci — Logic Board w/Parity (Figure 6)
IPL.13 Macintosh Quadra 700 — Logic Board (Figure 7)
IPL.15 Macintosh Iici — Cache Card (Figure 8)

Note: The figures and lists in this section include all piece
parts that Apple sells for the Macintosh IIcx, IIci, and
Quadra 700 along with their part numbers. These are the
only parts available from Apple. Refer to your Apple
Service Programs manual for prices.
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Figure 1 Macintosh licx

Macintosh licx/lici/Quadra 700
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O MACINTOSH licx — EXPLODED VIEW (Figure 1)

Ite Part No. Description

- 602-0164 Service Packaging, HDA, 3.5-Inch, Half-Height (replaced
by 602-0282 or 602-0308)

- 602-0282 Service Packaging, HDA, 3.5-Inch, Half-Height; and
3.5-Inch, 1-Inch-Height, with Carrier

- 076-0439 Dust Shield, Package of 5

1 416-1412 Screw, M 3.5 x .6 x 8 (top cover, drive mount to
bottom case)

2 590-0505 Cable, Internal HDA Power (1 x 4-pin)
590-0512 Cable, Internal HDA Power (2 x 2-pin)
3 590-0609 Cable, Internal HDA
4 815-5071 Bracket, Power Supply Fan
5 982-0023 Power Supply Fan
6 444-6104 Screw, 6-32 x .250 (HDA to HDA bracket)
7 661-0467 Power Supply with Fan
8 815-6033 On-Off Button
9 661-0537 Logic Board (without RAM; replaces part number
661-0459)
10 630-5502 Bottom Case
11 815-6032 Light Pipe, Power On
12 590-0380 Cable, Power AC (smoke)
13 865-0026 Rubber Feet
14 815-6031 Speaker Bracket
15 630-5503 Speaker
16 815-6034 Reset/Interrupt Switch
17 661-0474 1.4 MB Mechanism, Apple SuperDrive
18 844-0018 Screw, Socket, Phillips (1.4 MB mechanism)
19 805-0961 Shield, Internal 1.4 MB Mechanism
20 590-0607 Cable, Internal Floppy Drive (yellow stripe)
21 815-6030 Drive Mount
22 815-6036 HDA Light Pipe
23 590-0506 Cable, HDA LED (amber)
590-0527 Cable, HDA LED (fits 1-Inch-Height drives)
24 661-0373 HDA, Internal 3.5-Inch SCSI, 20 MB
661-0464 HDA, Internal 3.5-Inch SCSI, 40 MB
661-1629 HDA, Internal 3.5-Inch SCSI, 1-Inch-Height, 40 MB
661-0561 HDA, Internal 3.5-Inch SCSI, 80 MB with A/UX, v. 1.1
(replaced by 661-0613)
661-0600 HDA, Internal 3.5-Inch SCSI, 80 MB
661-0613 HDA, Internal 3.5-Inch SCSI, 80 MB with A/UX, v. 2.0
25 805-5078 Carrier, HDA, Internal 3.5-Inch, SCSI
26 810-6028 Top Cover

Macintosh licx/lici’fQuadra 700 rev. Mar 92 Hllustrated Parts List / IPL.3



®

/ \\0\ \.

OO\

c\s\s\/\

(AAs

Mo 0

/WQS\ / /

——V/\\Z \Q’Q’Q’Q\ \\m IIIIII

(L)

—— Q&&ﬁ s \\;.“\
O 7

——— A 00 g

—————7// \0\\ \.w..w\.\.\

Py
\\\\\\\\\

Iy
\\\\\\

Xz

Exploded View

Figure 2 Macintosh lici
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Q MACINTOSH lici — EXPLODED VIEW (Figure 2)

ltem Part No.
- 602-0164
- 602-0282
- 076-0439
416-1412
2 590-0512
3 590-0609
4 815-5071
5 982-0023
6 444-6104
7 661-0467
8 815-6033
9 661-0532
661-0583
10 590-0380
11 630-5662
12 815-6032
13 865-0026
14 815-6031
15 630-5503
16 815-6034
17 875-0110
18 661-0474
19 844-0018
20 805-0961
21 590-0607
22 815-6030
23 815-6036
24 590-0506
590-0527
25 661-0373
661-0464
661-1629
661-0561
661-0600
661-0624
661-0613
661-0625
661-1639
661-1641
26 805-5078
27 810-6028

Macintosh llex/llci’fQuadra 700

Description

Service Packaging, HDA, 3.5-Inch, Half-Height (replaced
by 602-0282 or 602-0308)

Service Packaging, HDA, 3.5-Inch, Half-Height; and
3.5-Inch, 1-Inch-Height, with carrier

Dust Shield, Package of 5

Screw, Metric, 3.5 x .6 x 8 (top cover, drive mount to
bottom case)

Cable, Internal HDA Power

Cable, Internal HDA

Bracket, Power Supply Fan

Power Supply Fan

Screw, 6-32 x .250 (HDA to HDA bracket)

Power Supply with Fan

On-Off Button

Logic Board

Parity Logic Board

Cable, AC Power (smoke)

Bottom Case

Light Pipe, Power On

Rubber Feet

Speaker Bracket

Speaker

Reset/Interrupt Switch

EMI Gasket

1.4 MB Mechanism, Apple SuperDrive

Screw, Socket, Phillips (1.4 MB mechanism)

Shield, Internal 1.4 MB Mechanism

Cable, Internal Floppy Drive (yellow stripe)

Drive Mount

HDA Light Pipe

Cable, HDA LED (amber)

Cable, HDA LED (fits 1-Inch-Height drives)

HDA, Internal 3.5-Inch SCSI, 20 MB

HDA, Internal 3.5-Inch SCSI, 40 MB

HDA, Internal 3.5-Inch SCSI, 1-Inch-Height, 40 MB

HDA, Internal 3.5-Inch SCSI, 80 MB with A/UX v.1.1
(replaced by 661-0613)

HDA, Internal 3.5-Inch SCSI, 80 MB

HDA, Internal 3.5-Inch SCSI, 1-Inch-Height, 80 MB

HDA, Internal 3.5-Inch SCSI, 80 MB with A/UX v. 2.0

HDA, Internal 3.5-Inch SCSI, 160 MB (replaced by
661-1641)

HDA, Internal 3.5-Inch SCSI, 160 MB with A/UX v. 2.0.1

HDA, Internal 3.5-Inch SCSI, 160 MB

Carrier, HDA, Internal 3.5-Inch, SCSI

Top Cover
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Exploded View

Figure 3 Macintosh Quadra 700

Macintosh licx/lici/Quadra 700
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0 MACINTOSH QUADRA 700 — EXPLODED VIEW (Figure 3)
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Macintosh licx/lici’Quadra 700

Part No.

Description

602-0164
602-0282

076-0439
810-6038
590-0512
590-0609
815-5071
982-0023
444-6104
661-0467
815-6033
661-0666
590-0380
630-5992
815-6272
865-0026
815-6271
815-6031
630-5999
865-0800
815-6270
875-0110
661-0474
844-0018
805-0961
590-0607
810-6040
416-1412
590-0506
590-0527
590-0248
661-0624
661-1041
661-1636
805-5078
699-5071

Service Packaging, HDA, 3.5-Inch, Half-Height (replaced
by 602-0282 or 602-0308)

Service Packaging, HDA, 3.5-Inch, Half-Height; and
3.5-Inch, 1-Inch-Height, with carrier

Dust Shield, Package of 5

Lid

Cable, Internal HDA Power (2 x 2 pin)

Cable, Internal HDA

Bracket, Power Supply Fan

Power Supply Fan

Screw, 6-32 x .250 (HDA to HDA bracket)

Power Supply with Fan

On-Off Button

Logic Board

Cable, AC Power (smoke)

Bottom Case

Light Pipe, Power On

Rubber Feet

HDA Light Pipe

Speaker Bracket

Speaker

Rubber Foot

Reset/Interrupt Switch

EMI Gasket

1.4 MB Mechanism, Apple SuperDrive

Screw, Socket, Phillips (1.4 MB mechanism)

Shield, Internal 1.4 MB Mechanism

Cable, Internal Floppy Drive (yellow stripe)

Drive Mount

Screw, Metric, 3.5 x .6 x 8 (drive mount to bottom case) |

Cable, HDA LED (amber)

Cable, HDA LED (fits 1-Inch-Height drives)

Cable, HDA LED, 400 MB HDA

HDA, Internal 3.5-Inch SCSI, 1-Inch-Height, 80 MB I

HDA, Internal 3.5-Inch SCSI, 160 MB

HDA, Internal 3.5-Inch SCSI, 400 MB

Carrier, HDA, Internal 3.5-Inch, SCSI

Microphone Assembly
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0 MACINTOSH licx — LOGIC BOARD (Figure 4)

tem Part No.

661-0537
742-0011
520-0344
661-0402
661-0494
661-0403
661-0410
661-0520
661-0719

w N =

Macintosh llcx/lici/Quadra 700

Description

Logic Board

Lithium Battery (without leads)
Battery Holder Cover

SIMM, 256K, SQOJ, 120 ns
SIMM, DIP, 256K, 120 ns
SIMM, 1 MB, DIP, 120 ns
SIMM, 1 MB, DIP, 120 ns
SIMM, 1 MB, SOJ, 80 ns
SIMM, 1 MB, 80 ns

Oct 91
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Figure 6 Macintosh lici — Logic Board with Parity
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O MACINTOSH lici — LOGIC BOARD (Figure 5)

kem  Part No. Description

661-0532 Logic Board

742-0011 Lithium Battery

520-0344 Battery Holder Cover
661-0519 SIMM, 256K, SOJ, 80 ns
661-0646 SIMM, 512K, SOJ, 80 ns
661-0520 SIMM, 1 MB, SQJ, 80 ns
661-0546 SIMM, 1 MB, SQOJ, 80 ns, Parity
661-0643 SIMM, 2 MB, SOJ, 80 ns
661-0719 SIMM, 1 MB, SQOJ, 80 ns

NN -

IMPORTANT: Refer to the % Quick Reference: SIMM
Compatibility chart for SIMM compatibility. Follow this
chart carefully! Some SIMMs that may appear to be
interchangeable with others are not.

0 MACINTOSH lici — LOGIC BOARD WITH PARITY (Figure 6)

tem  PartNo.  Description

661-0583 Parity Logic Board

742-0011 Lithium Battery

520-0344 Battery Holder Cover
661-0546 SIMM, 1 MB, SOJ, 80 ns, Parity

W N -
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0 MACINTOSH QUADRA 700 — LOGIC BOARD (Figure 7)

hem  PartNo.  Description

1

2

Macintosh llcx/llci/Quadra 700

661-0666
661-0609
661-0722
661-0520
661-0719
742-0011
520-0344

Logic Board

VRAM SIMM, 256K, 100 ns
VRAM SIMM, 256K, 80 ns
DRAM SIMM, 1 MB, SOJ, 80 ns
DRAM SIMM, 1 MB, SOJ, 80 ns
Lithium Battery

Battery Holder Cover

rev. Jan 92
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Figure 8 Macintosh lici — Cache Card
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‘ 0 MACINTOSH lici — CACHE CARD (Figure 8)

tem  PartNo.
- 661-1619

Macintosh licx/llci/Quadra 700

Description

Macintosh IIci Cache Card, Revised

Note: The original Macintosh IIci cache card (661-1602)
can cause frequent system crashes. This card has a "CF"
serial number prefix—e.g., CF#######. Return these
cards to Apple. Additional information is available on
AppleLink under the Apple Programs icon.

The serial number on the revised Macintosh IIci cache
card (661-1619) begins with an "AF" prefix—e.g.,
AF#######. This revised card should function
properly; if it fails, return it to Apple through standard
service channels.
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Macintosh Quadra 900
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68040
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DRAM SIMMs —
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Direct Slot

NuBus
Expansion —
Slots
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Speaker

303-Watt
Power
Supply
10 interface

Ports

Floor-Standing
Tower Design

Figure 1-1 Apple Macintosh Quadra 900
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0 PRODUCT DESCRIPTION

Features

Macintosh Quadra 900

The Apple® Macintosh® Quadra™ 900 is a high-
performance Motorola® 68040-based Macintosh
computer designed for maximum power, expansion, and
flexibility. The system supports up to four internal
mass storage devices—two can be removeable-media
devices. All systems include an Apple SuperDrive™ 1.4
megabyte floppy disk drive. An additional removeable-
media device (such as a DAT [digital audio tape],
magneto-optical, or tape drive) can be installed below
the Apple SuperDrive.

The Macintosh Quadra 900 has the following features:

e Floor-standing tower design that supports up to four
internal mass storage devices, including removeable-
media, half-height, and full-height drives

e 303-watt power supply

e Two serial and one Apple Desktop Bus™ interfaces

e 1.4 MB Apple SuperDrive floppy disk drive

e Keylock security switch

e Motorola 68040 operating at 25 MHz with integral
memory management, floating-point unit, and memory
cache

e 68040 processor-direct slot (PDS)

e DRAM SIMM capacity from 4 to 64 MB using
standard 80 nsec DRAM (4 MB standard)

e Five NuBus™ slots with improved performance and
support for burst mode, processor write buffer,
oversized boards, and NuBus '90 compatibility

e Built-in 8-bit (upgradeable to 24-bit) video circuitry
with performance approaching that of the Apple
824 GC Display Card and support for all Apple
monitors
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Configurations

1.4/ Basics

e Dual-channel (one internal and one external) SCSI
interface that supports high-speed SCSI transfers
and implements a controlled impedance internal
cable system

e Input/output processors for the Apple Desktop Bus,
serial ports, and floppy disk interface

e Built-in Ethernet interface using the Apple Ethernet
Cable System

e Improved sound capabilities—including a built-in
4-inch speaker, 8- and/or 16-bit stereo sound
output, 8-bit monaural sound input with microphone
and line-in connectors, and real-time decompression
hardware

The Macintosh Quadra 900 is available from Apple in
three configurations:

e 4 MB RAM and an Apple SuperDrive

e 4 MB RAM, an Apple SuperDrive, and a 160 MB
SCSI hard disk drive

e 4 MB RAM, an Apple SuperDrive, and a 400 MB
SCSI hard disk drive.

These are not the only possible configurations. Apple
offers a number of options to enhance the operation and
performance of the Macintosh Quadra 900. These
options are described later in this section. Also, third-
party manufacturers offer a wide variety of products
that can be installed. You may see systems with
different amounts of RAM, different sizes and capacities
of hard disk drives, NuBus cards, and external
peripherals.

rev. Dec 91 Macintosh Quadra 900



Internal
Mass Storage

The Macintosh Quadra 900 offers a high degree of
flexibility in the configuration of internal mass storage
devices. The system has a total of four half-height
mounting locations.

The two front locations accommodate removable-media
devices, such as floppy drives, CD-ROM drives, or
magneto-optical drives. The top front position contains
an Apple SuperDrive. In systems with an optional
Apple internal 160 or 400 megabyte SCSI hard disk
drive, the hard drive is installed beneath the floppy
drive.

The two rear locations accommodate two half-height or
a single full-height drive.

Each of the four locations accommodates 3.5- or 5.25-
inch devices.

Top Front Top Rear
Bottom
Bottom Rear
Front
Figure 1-2 Internal Disk Drive Locations
Macintosh Quadra 900 rev. Dec 91 Basics /1.5




Internal SCSI To make installing SCSI devices as straightforward as

Bus Termination possible and to reduce the potential for SCSI bus
problems, the internal SCSI cable has built-in
termination. Before installing a SCSI device, make sure
the device does not have termination resistors installed.
(SCSI hard drives ordered from Apple Service ship with
termination resistor packs installed.) Refer to Section 2,
Take-Apart for instructions on how to remove the built-
in termination for the 160 and 400 MB hard drives.

WARNING: Failure to remove the termination resistors
can result in damage to the Macintosh Quadra 900 logic
board.

VRAM Upgrade Apple provides VRAM upgrade kits that increase the
video RAM from 1 to 2 MB. This additional VRAM
increases the number of bits per pixel.

For instructions on installing the VRAM upgrade, see
Section 5, Additional Procedures.
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Module Identification Figure 1-3 is an exploded view of the Macintosh
Quadra 900 field-serviceable modules. Additional
module identification is in the Apple Service Technical
Procedures Module Identification manual. Information
in the Module Identification manual supersedes the
information available in this manual.

Apple
SuperDrive

Optional
160/400 MB
SCSI Drive

Logic Board Power Supply

Figure 1-3 Modules
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External
Connectors

NuBus Slot Covers

1.8 / Basics

Figure 1-4. The Macintosh Quadra 900 has 10 interface
connectors, two power connectors, and five NuBus card
openings on the rear panel. The Apple Service
Technical Procedures Peripheral Interface Guide
contains pin-outs and signal descriptions for the
interface connectors.
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Ethernet

SCsl

Modem

Printer

ADB

Line Input

Line Input

Microphone Input

Audio Output

Figure 14 External Connectors
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Internal
Connectors

Keyswitch
Connector

DRAM SIMM_|
Connectors

Speaker
Connector

Keyswitch

Macintosh Quadra 900

Figure 1-5. The Macintosh Quadra 900 has a variety of
internal expansion connectors—including five NuBus
slots, a 68040 processor-direct slot (PDS), sixteen
DRAM SIMM connectors, a ROM SIMM connector, and
four VRAM SIMM connectors. The logic board also has
connectors for the SCSI drives, Apple SuperDrive,
speaker, keyswitch, and power supply.

ROM VRAM
SIMM SIMM
Connector Connectors

Auxillary
SCSi
Connector

Power Supply
Connector

SCSI
Connector

Apple  Processor- NuBus
SuperDrive Direct Slot Connectors
Connector Connector

Figure 1-5 Internal Connectors

Figure 1-5. The Macintosh Quadra 900 includes a
keyswitch to limit access to the system. The keyswitch
has three positions: off, on, and secure.

e Off — When the keyswitch is in the off position, the
computer cannot be turned on. Turning the
keyswitch from on or secure to off turns the
computer off.

IMPORTANT: Turning the keyswitch off when the
computer is running turns the power off inmediately. If
you use the keyswitch to switch the computer off, you risk
losing data in RAM and possibly corrupting files on the
hard or floppy disk.
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e On - With the keyswitch in the on position, you
may switch on the computer from the keyboard and
switch it off from the Shut Down menu item of the
Finder™,

e Secure — When the keyswitch is in the secure
position, the ADB devices and the floppy disk are
disabled. The computer automatically turns on when
the keyswitch is set to secure and AC power is
available. Note that the interrupt and reset
switches remain active when the secure mode is
selected.

In the event the keys are lost, the customer can contact
the keyswitch manufacturer and order replacement
keys. The Apple Service Programs manual contains
ordering information. Alternately, you can replace the
keyswitch assembly, or a locksmith can create a new
key.

I r
Secure
On ———-\
off _b ' a
Keyswitch Q

Front

Figure 1-6 Keyswitch
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N

interrupt and Figure 1-7. The reset and interrupt switches are

Reset Switches on the front of the computer below the keyswitch.
These switches reset the computer, place the computer
in test monitor mode, or generate a nonmaskable
interrupt (NMD to the microprocessor for software and
hardware development.

e Reset switch — Pressing the reset switch resets the
microprocessor and reboots the computer. When you
press the reset switch, data in system RAM
disappears.

e Interrupt switch — Pressing the interrupt switch
generates a nonmaskable interrupt. If you press the
interrupt switch while the computer is booting, the
computer enters the test monitor program—a
program in system ROM that allows another
computer to communicate directly with the
Macintosh Quadra 900 hardware to run diagnostics.

Interrupt Switch —] @
Reset Switch —

Figure 1-7 Reset and NMI Switches
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1 THEORY OF OPERATION

This section includes an overview of the major modules
of the Macintosh Quadra 900: the logic board, power
supply, Apple SuperDrive, and optional SCSI hard disk
drive,

The information here will give you an understanding of
how each module of the computer works, as well as
how the system functions. This information will assist
you in performing logical troubleshooting of the
Macintosh Quadra 900 computer.

Logic Board Figure 1-8 shows the Macintosh Quadra 900 logic board
and its major components. Figure 1-9 is a block diagram
of the logic board.

Video 1MB
Motorola Clock Video RAM
MC68040 Generator (soldered}) CLUT/DAC
JDB Ethernet
ROM Cabo? ASIC DAFB \SWIM ID ROM VIAs
Sonic
Ethernet
Controller
------ ScCSli
= Controller
SRAM
ScC
Relayer PIC
PiC
Memory
Controller SRAM
Unit

NuBus YANCC SCSI Enhanced Sporty DFAC
Tranceivers Controller Appl&?ound
ip

Figure 1-8 Logic Board Major Components
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Memory : RAM F*{ RAM [+ RAM [*{ RAM
(A0-31) | Control kessed BankA [+ BankB }*{ Bank C Bank D
Unit Memory [ Memory Memory Memory
(MCU) 3 0-16 MB 0-16 MB 0-16 MB 0-16 MB
Bidirectional (Do-31)
Bus
[Transceivers ROM Bank = (4 SIMMs)
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/0 Bus 1/0 Bus v
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10D Speaker
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Figure 1-9 Logic Board Block Diagram
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Microprocessor

Bus Architecture

1.14 / Basics

The Macintosh Quadra 900 contains a Motorola
MC68040 32-bit microprocessor operating at 25 MHz.
This processor is completely software compatible with
all 68000, 68020, and 68030 versions used in other
Macintosh computers. The Macintosh Quadra 900 runs
most Macintosh applications without modification.
(However, programs with self-modifying code may be
incompatible with the 68040 memory cache.) A list of
compatible applications ships with every Macintosh
Quadra 900. AppleLink® contains the most up-to-date
list of compatible applications.

The 68040 microprocessor includes an integrated
floating-point unit (FPU), a memory management unit
(MMU), and 8K of instruction and data cache.

The integrated FPU eliminates the separate
68881/68882 math coprocessor in 68020/68030-based
Macintosh computers. The optimized FPU in the 68040
executes the most commonly used subset of the 68882
instruction set and includes additional instruction
formats for single- and double-precision rounding of
results.

The integrated MMU eliminates the paged memory
management unit in 68020-based Macintosh computers.
The MMU provides support for System 7.0 virtual
memory, A/UX® (Apple's implementation of UNIX®),
and memory addressing of up to one gigabyte.

The built-in data and instruction cache of the 68040
eliminates the need for an external cache like that used
in the Macintosh IIci and IIfx.

The Macintosh Quadra 900 uses three separate buses:
the system bus, I/O bus, and NuBus.

The system bus is the native 68040 bus, which operates
at the same clock rate as the 68040 (25 MHz). It is a
high-performance synchronous bus connecting the 68040
to the memory control unit, the I/O bus (through the
JDB and Relayer ASICs), and the processor-direct slot.
The system can support up to four bus masters: three
on the system bus and one on the I/O bus. The Relayer
ASIC contains the bus arbitration circuitry.
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Macintosh Quadra 900

The 1/O bus is fully buffered from and is asynchronous
with the system bus. The 1/O bus connects the 68040 to
the input/output processors for the serial, ADB, and
floppy interfaces; the VIAs; and the Enhanced Apple
Sound Chip. The bus operates at 15.6672 MHz. The 1/O
bus connects to the system bus via two ASICs—the
Relayer and the JDB (junction data bus).

The system bus and I/O bus allow alternate bus masters
to request the bus and to transfer data to and from main
memory (DRAM SIMMs). Supporting alternate bus
masters allows NuBus cards requiring fast memory
transfers—such as graphics and network cards—to
transfer data much faster than would be possible with
CPU transfers.

The NuBus is the same expansion bus as in Macintosh II
computers. The bus is fully buffered and connects to
the system bus via the YANCC (Yet Another NuBus
Controller Chip) chip and two bus transceivers.

Single in-line memory modules (SIMMs) provide system
memory for the Macintosh Quadra 900. Each SIMM
contains 1 or 4 MB of dynamic RAM (DRAM). Memory is
in four groups, called banks, of four SIMM sockets each.
A system can contain a maximum of 64 MB of system
memory (sixteen 4 MB DRAM SIMMs). The system ships
with four 1 MB DRAM SIMMs installed in Bank A.
(These 1 MB DRAM SIMMs are the same as those in the
Macintosh IIci and Quadra 700.)

When installing DRAM SIMMs, the following rules
apply:

e FEach DRAM SIMM must be 80 nsec or faster.

¢ All four slots within a bank must be empty or have
four DRAM SIMMs of the same RAM size (1 MB or
4 MB).

e Do not partially fill a bank; fill all four slots of a
bank or leave all four slots empty.
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Every time you switch on the Macintosh Quadra 900,
the system runs a memory test to determine how much
RAM is present.

You can determine the amount of memory by visual
inspection of the SIMMs or by using About This
Macintosh under the Apple menu of the Finder.

The system has 1 MB of nonvolatile read-only memory
in two 256K x 16-bit surface-mount ROMs. These
ROMs contain the Macintosh ToolBox, operating system
support, 32-bit QuickDraw™, support for 32-bit
addressing and the peripheral interface controllers,
Apple SuperDrive extensions, diagnostics, and self-
tests.

You can replace or upgrade the ROM by installing a
ROM SIMM card in the ROM SIMM slot.

The memory controller unit (MCU) connects to the
system bus and provides the control and timing signals
for system ROM and RAM.

Caboose, an application-specific integrated circuit
(ASIO), replaces the real-time clock chip of earlier
Macintosh computers. Caboose also includes parameter
RAM, DFAC (digital filter audio chip) control, support
for the keyswitch, and power control.

The Macintosh Quadra 900 includes the standard set of
Macintosh interfaces—two serial, one Apple Desktop
Bus, one SCSI, and one stereo sound output. The system
also provides a video interface, a microphone input,
line inputs, and an Ethernet network interface.
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Built-in Video The built-in video port provides performance
approaching that of the 824 GC card. The interface
uses a video-RAM-based frame buffer supporting high-
resolution graphics on all Apple monitors. The
interface supports several non-Apple monitor types—
including NTSC and PAL broadcast standards and VGA
(used on IBM-compatible computers and monitors). To
reduce flicker, convolution is an option for NTSC and
PAL.

The standard 1 MB of video RAM supports up to 8 bits
per pixel (BPP) on all Apple monitors. By adding an
additional 1 MB of video RAM, the Macintosh Quadra
900 will support up to 32 BPP on all Apple monitors
except the Apple Macintosh Portrait Display, Apple
Two-Page Monochrome Monitor, and 21-Inch Color

Display.

Number of colors or shades of gray
Monitor 1 MB VRAM 2 MB VRAM
Macintosh 12-Inch Monochrome 256 millions
Macintosh 12-Inch RGB millions millions
Apple High-Res RGB (13-Inch) 256 millions
Apple Macintosh Portrait Display 256 256
Apple Two-Page Monochrome 256 256
Macintosh 21-Inch Color 256 256
16-Inch Color 256 millions
VGA 256 millions
Super VGA 256 millions
NTSC 256 millions
NTSC with convolution 256 256
PAL 256 millions
PAL with convolution 256 millions

Table 1-1 Video RAM Configurations for Monitor Size and Pixel Depth

Table 1-2 indicates the amount of video RAM needed for
various monitor sizes and pixel depth combinations.

Macintosh Quadra 800 Oct 91 Basics/ 1.17



Floppy Interface

SCSI

1.18 / Basics

The floppy disk controller chip in the Macintosh
Quadra 900 is the SWIM chip of other Macintosh
computers. The SWIM is a complete multimode floppy
disk interface on a single IC that provides the
capability to read, write, and format in group-coded
recording (GCR) and modified frequency modulation
(MFM) data formats. The SWIM chip interprets,
converts, and outputs dual-disk (clock/time) and file
(data) signals as appropriate for GCR (variable
rotational speed) or MFM (constant rotational speed)
formats. This arrangement provides the capability to
read, write, and format Apple 400K and 800K data disks
(GCR), MS-DOS® 720K data disks (MFM), and Apple or
MS-DOS high-density (1.4 MB) data disks (MFM). The
Macintosh Quadra 900 supports one internal floppy
drive. The system does not support an external floppy
drive.

The Macintosh Quadra 900 features a dual SCSI
controller architecture. One controller supports
internal SCSI devices, and a second controller supports
external SCSI devices. This design provides improved
SCSI signal quality and greater reliability. Although
the SCSI interface utilizes two channels, it still
supports a maximum of eight devices. (The computer
uses SCSI device address 7, leaving seven available
addresses for other devices.)

The 53C96 SCSI controller chip is faster than the 53C80
of previous Macintosh computers. The 53C96 supports
data transfer rates of up to 5 MB per second.

The internal SCSI bus is actively terminated and
electrically isolated from the external bus. By isolating
the two buses, changes in external devices, cabling, and
termination do not impact the performance of the
internal devices.

The external SCSI bus provides a more uniform
impedance and cleaner signal termination than on
previous Macintosh computers. The external SCSI bus
also has a connector inside the computer. The internal
SCSI connector supports third-party special applications
such as mirrored disks (for fault tolerance) and disk
arrays (for faster throughput). To prevent possible
termination problems, do not use the internal auxillary
SCSI connector and the external connector
simultaneously.
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Serial Interfaces

Apple Desktop Bus
Interface

Ethernet

Macintosh Quadra 900

An 8530 serial communications controller (SCC) controls
the two serial ports. You can program port 1, the
modem port, for asynchronous or synchronous protocols.
You can program port 2, the printer port, for
asynchronous or AppleTalk® operation. The serial
ports conform to the EIA RS-422 standard. These ports
are used mainly for (though not limited to) connecting
the Macintosh Quadra 900 to AppleTalk networks,

serial printers, and modems.

The Macintosh Quadra 900 uses two mini DIN-8
connectors for the two ports. These are the same
connectors as on all Macintosh computers since the
Macintosh Plus. The ports provide an output handshake
but do not provide the +5 and +12 volts found on the
Macintosh 128K, 512K, and 512K enhanced serial ports.

The Apple Desktop Bus interface on the Macintosh
Quadra 900 functions identically to the ADB interface
on other Macintosh computers. However, ADB functions
are included in the SWIM/ADB input/output processor.
Information on the SWIM/ADB IOP is in Peripheral
Interface Controllers later in this section.

A National Semiconductor DP83932 SONIC Ethernet
controller chip implements the Ethernet network
interface. The SONIC chip includes an IEEE 802.3
encoder/decoder (ENDEC); a media access control
(MAC) unit; separate 32-byte send-and-receive, first-in-
first-out (FIFO) buffers; and a direct memory access
(DMA) controller. A separate ROM provides the
Ethernet global address (which provides a unique 48-bit
identity for each Ethernet device).

The interface connector is an Apple AAUI connector.
This connector supports the Apple Ethernet Network
Cable System which supports thicknet, thinnet, or
10BaseT cable systems. The Ethernet Networks tab in
Cross Family Service Technical Procedures contains
additional information on the Apple Ethernet Cable
System.
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Line Input Connectors

Microphone Input

Audio Output and
Internal Speaker
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The line input connectors provide sampling of line
input devices such as a CD player, VCR audio output, or
tape deck. These inputs are mixed internally to form a
monaural signal. This monaural signal is combined with
the input from the microphone and connected to the 8-
bit sound input circuit. Even though the system has two
line-in connectors, the stereo channels combine into a
single monaural input and the stereo information is lost.
The two connectors are provided so that an external
mixer is not required.

The microphone input connector supports the connection
of an electret microphone. The microphone is included
with the Macintosh Quadra 900.

CAUTION: The microphone input connector provides +8
volts on one of its pins. This is a nonstandard use for this
pin. Do not plug any device into the microphone input
except the microphone included with the Macintosh
Quadra 900.

The audio output connector provides for the attachment
of external audio equipment such as headphones,
powered speakers, or an amplifier. The connector is a
3.66 mm stereo miniature phone plug.

A four-inch internal speaker provides a built-in
monaural source. This speaker is driven by a more
powerful amplifier than on previous Macintosh
computers. The higher power is required to drive the
larger speaker. Because most Macintosh Quadra 900
computers will sit on the floor, they must produce
higher sound levels to give users the same perceived
sound as on a desktop system.
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Peripheral Interface
Controllers

NuBus and
the Processor-
Direct Slot

Macintosh Quadra 900

The Macintosh Quadra 900 uses the same peripheral
interface controllers (PICs) that were introduced in the
Macintosh IIfx. The PICs are input/output processors
that reduce the workload on the 68040. An
input/output processor (IOP) is a processor dedicated
to a specific task or tasks that are normally performed
by the main CPU. In all previous Macintosh computers,
low-level communications with external devices were
handled by the main processor. This resulted in
reduced performance because each time a peripheral
required attention, the main processor was diverted
from its primary function—running applications. IOPs
provide the ability to off-load some of the support
required by peripheral-device interfaces. The
Macintosh Quadra 900 has two PICs—one supports the
8530 serial communications controller (SCC); the other
supports the SWIM disk controller and Apple Desktop
Bus interface.

Each PIC includes a 65CX02 microprocessor operating
at 2 MHz, a 16-bit timer, two DMA controllers, two
digital phase-locked loops (DPLLs), and a RAM
expansion bus to support an external 32K x 8-bit static
RAM chip. The PIC communicates with the host 68040
via this RAM.

The Macintosh Quadra 900 has two types of system
expansion slots:

e One 120-pin 68040 processor-direct slot (PDS)
e Five NuBus expansion slots

The processor-direct slot provides direct access to

the 68040 microprocessor bus. Providing direct access
to the CPU bus rather than going through NuBus results
in increased throughput for the device.

To prevent the installation of all five NuBus cards plus
a PDS-type card, the PDS slot has been aligned with
NuBus slot E. By aligning the fifth NuBus slot and the
processor-direct slot, only four NuBus cards and a PDS
card—or five NuBus cards—can be installed. This
design prevents too many cards from being installed and
thus potentially overloading the power supply.
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Power Supply

Apple SuperDrive
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The NuBus expansion slots in the Macintosh Quadra
900 implement the same expansion bus in other
Macintosh II computers. However, NuBus in the
Macintosh Quadra 900 has a number of new features.

Macintosh Quadra 900 NuBus slots support standard or
oversized cards. The oversized cards are approximately
two-inches higher than earlier NuBus cards. Card
guides installed on the side cover hold standard-sized
cards in place. NuBus in the Macintosh Quadra 900
supports block transfers between NuBus cards at twice
the speed of earlier systems.

The power supply in the Macintosh Quadra 900
provides power for two 25-watt cards and three 15-watt
cards (a maximum of 95 watts).

The interface between the five NuBus slots and the
system bus is provided by three chips: the YANCC and
two 16-bit NuBus transceiver chips.

The power supply is a self-configuring switching supply
that operates on AC line voltages from 90 to 140 VAC
and 170 to 270 VAC. The supply outputs +5 VDC, +12
VDC, and -12 VDC voltages, which are used by the logic
board, fan, internal disk drives, peripheral ports, and
the NuBus and processor-direct slots. A switched
convenience outlet provides power for a monitor.

The power supply also provides a +5 volt trickle
voltage for the power-on circuit, NuBus standby power,
a real-time clock, and parameter RAM. This voltage is
supplied when the computer is off but still connected to
an AC outlet. When AC power is not available, the
parameter RAM and real-time clock receive power from
a lithium battery on the logic board to retain their
settings.

The system contains a single Apple SuperDrive 1.4 MB
megabyte floppy disk drive.

The drive connects to the logic board through a 20-pin
connector. The flow of data between the logic board
and the disk drive is controlled by the SWIM (Sanders
Wozniak Integrated Machine) disk controller chip. The
SWIM controls reading and writing operations.
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SCSI Hard
Disk Drives

Functional Overview

Power Control

Macintosh Quadra 900

The Macintosh Quadra 900 can be equipped with up to
three internal 3.5- or 5.25-inch half-height or full-
height SCSI hard disk drives. For information on SCSI
hard disk drives, refer to the SCSI Hard Disk Drives
Technical Procedures.

The following section describes the operation of the
power control circuitry and the events that occur
during system startup.

The Macintosh Quadra 900, like other Macintosh II
computers, has a hardware-on/software-off circuit to
control the power supply.

There are two power switches: the keyswitch on the
front (power oz and off), and a second (power on only)
on the Apple Desktop Bus keyboard.

The computer can be powered on by turning the
keyswitch to the on position or pressing the soft
power-on switch on the Apple Desktop Bus keyboard.

The computer can be turned off either by selecting Shut
Down from the Special menu of the Finder or by
turning the keyswitch to the off position. However,
Apple recommends that you always use the Shut Down
command. Using Shut Down enables the computer to
save valuable file and folder information.

The power supply protects itself and the computer by
shutting down in response to excessive heat, a short
circuit, or an excessive power drain. To correct the
problem, allow the computer to cool, remove the short
circuit, or adjust the power load. After five to ten
minutes, you can switch the system on again.
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System Startup
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Understanding what happens during system startup can
be useful in quickly pinpointing the source of startup
problems.

When you switch the computer on, the system begins a
carefully synchronized sequence. First, the processor
waits while a series of circuits initializes the system in
preparation for operation. During this time, the
versatile interface adapter and the SWIM chip

initialize, and the mapping of RAM and ROM alters
temporarily in order to test the system.

The software in the system ROMs then performs a RAM
test to determine how much RAM is present and verify
proper RAM operation. Several other system tests run.
When the system is fully tested and initialized, system
RAM maps for normal operation.

At this point the disk startup process begins. The
system looks for a readable disk in the available disk
drives in the following order:

1. Internal floppy disk drive

2. Startup device set in the control panel

3. SCSI devices—starting with internal drive; then in
declining order of device ID (6 to 0)

Note: The startup device will default to the device with
SCSI address 0 if a startup device is not selected or the
SCSI device address is invalid.

If the Macintosh Quadra 900 finds a readable disk

containing boot tracks and a System Folder, the disk is
read and the disk startup process is completed.
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0 SPECIFICATIONS

Processor
Type Motorola MC68040 with integral floating-point unit, memory
management unit, 4K data cache, and 4K instruction cache
Addressing 32-bit registers
32-bit address bus
32-bit data bus
Clock Rate 25 MHz
Memory
DRAM SIMM 4 MB standard using four 1 MB, 80 nsec SIMMs; expandable to

64 MB (using 4 MB SIMMs)

Parameter RAM 256 bytes

Video RAM 1 MB; expandable to 2 MB

ROM 1 MB using two 150 nsec, 256K x 16-bit chips

VO Interfaces

NuBus 5 slots support standard and oversize cards, burst mode

transfers, a processor write buffer, and NuBus '90

Expansion 140-pin 68040 processor-direct slot

Interface

Floppy Supports 800K and 1.4 MB internal disk drives using GCR
Disk Interface (group-coded recording) and MFM (modified frequency

modulation—1.4 MB drive only) recording standards
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SCSI Interface

Apple Desktop
Bus

Serial Interfaces

Video Interface

Ethernet

Audio

1.26 / Basics

Up to 5 MB/second transfer rate (asynchronous)

Dual SCSI interface chips support internal and external SCSI
buses

Controlled-impedance internal cable system with active
termination

Supports 2 maximum of eight devices, including the computer,
which is always device 7

Low-speed, synchronous serial interface

Two RS-232/RS-422 ports

Mini DIN-8 connectors

230.4K baud maximum

0.920 Mbit/second if external clock source is provided (modem
interface only)

Asynchronous, synchronous (modem only), and AppleTalk
(printer only) protocols supported

Supports all current Apple monitors (8-bit)

Supports VGA monitors and NTSC and PAL video standards

1 MB video RAM (VRAM) standard, expandable to 2 MB (for
increased pixel depth)

AUI-15 connector

8-bit stereo output via miniature phone plug connector

8-bit monaural input via miniature phone plug connector;
supports supplied electret-type microphone

8-bit monaural input via two RCA connectors (left and right
channels mix internally to yield a monaural signal)

Built-in 4" speaker

4-voice wave-table synthesis

Stereo sampling generator
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Floppy Disk Drive

Apple SuperDrive

Microphone

Type
Output Voltage

Electrical

Line Voltage
(_ine Frequency
Power
Environmental
Operating

Temperature

Storage
Temperature

Relative
Humidity

Altitude

Macintosh Quadra 900

512 bytes per sector
18 sectors per track
737.28K/side
1474.56K/disk

Electret, omnidirectional

4 millivolts, peak to peak, at normal speaking volume

85 to 270 VAC, RMS, self-configuring power supply

50 to 60 Hz, single phase

303 watts (maximum), not including monitor

10° C to 40° C

50° F to 104° F

-40° C to 47° C
-40° F to 116.6° F

20% to 80% noncondensing

0 to 10,000 feet
0 to 3048 m
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Figure 2-1 Take-Apart Orientation
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0 INTRODUCTION

Materials Required

Macintosh Quadra 900

The following items contain important information
necessary to successfully disassemble and reassemble
the Macintosh Quadra 900:

e If a step or part of a step is underlined, detailed
procedures for that procedure are earlier in this
section.

e Place the system on an antistatic mat with the left
side on the mat, as shown in Figure 2-1. With the
system on its side, you'll be able to work without the
risk of tipping the system over.

e A DRAM SIMM configuration chart is in Section 5,
Additional Procedures. Use the chart to determine
the number and size of DRAM SIMMs for different
memory sizes.

Grounded workbench pad and wriststrap
Flat-blade screwdriver

#2 Phillips screwdriver

SIMM removal tool
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Figure 2-2 Removing the Side Cover

Macintosh Quadra 900
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Q SIDE COVER

Macintosh Quadra 900

To perform any of the take-apart procedures on the
Macintosh Quadra 900, you must remove the side cover.
This procedure is illustrated in Figure 2-2.

1. If the system is still set up, unplug all cables
attached to the rear of the unit.

2. Place the computer, left side down, on the grounded
workstation pad.

3. Press the two latches and lift the cover to remove it
from the main housing.
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Figure 2-3 Removing the Drive Shelf
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0 DRIVE SHELF AND DISK DRIVES

To remove or install disk drives, you must remove the
drive shelf. Also remove the drive shelf prior to
removing the power supply. Removing the drive shelf
is illustrated in Figure 2-3.

Drive Shelf 1. Disconnect the following cables:

e Internal floppy disk drive cable from the logic
board

e SCSI cable from the logic board

e SCSI power cable(s), if present, from the power
supply

2. Remove the two drive shelf screws.

3. Slide the drive shelf toward the rear of the
computer.

4. Grasp the cable tie on the lower-front drive carrier
and the metal tab at the right of the drive shelf.
Lift the drive shelf out of the case. Be careful that
none of the cables catches on the case while you're
removing the drive shelf.
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Figure 2-4 Removing the Apple SuperDrive
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Apple The removal of the Apple SuperDrive is illustrated in
SuperDrive Figure 2-4.

1. Disconnect the internal floppy disk drive cable from
the floppy disk drive.

2. Remove the screw and spacer that secure the drive.
3. Pull up the rear of the floppy drive and slide the

drive toward the rear of the drive shelf. Remove
the drive from the drive carrier.

IMPORTANT: Apple strongly advises the use of dust
shields on 1.4 MB floppy drives in all Macintosh Quadra
900 computers. All 1.4 MB replacement drives ship with
the dust shield already installed. If you plan to install a
dust shield on a current drive, however, you must clean
the drive first. Follow the procedure in "Cleaning the
Drive" in the Basics section of the FDHD/SuperDrive tab
of the Apple Service Technical Procedures.

Macintosh Quadra 900 rev. Jan 92 Take-Apart / 2.9



A Power Cable

Drive Carrier SCSI Cable

N

/)
\

Termination
Resistors

‘‘‘‘‘

Tab toward bottom
Lof drive

e

Termination
4 Resistors

SCSI Select
Cable

Tab toward top of drive

Figure 2-5 Removing the SCSI Disk Drive
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SCSI Hard
Disk Drive

Drive Carrier

Termination
Notes

Macintosh Quadra 900

Figure 2-5A illustrates removal of the drive carrier.
This procedure assumes the disk drive is in the bottom-
front drive position. The drive can also be in the top-
or bottom-rear position; removal procedures are the
same or analogous.

1.

2.

Remove the Apple SuperDrive.

Disconnect the SCSI cable and power cable from the
hard disk drive.

Remove the Phillips screw that secures the drive
carrier to the drive shelf and remove the drive
carrier.

Gently place the drive carrier and hard disk drive
upside down on the static mat.

Figures 2-5B and 2-5C illustrate removal of the 160 MB
and 400 MB hard disk drives from the drive carrier.

1.

Disconnect the SCSI select cable from the disk
drive.

Remove the four Phillips screws that secure the
drive to the drive carrier.

e On 3.5-inch drives, the screws are on the bottom
of the drive carrier.

e On 5.25-inch drives, the screws are on the long
sides of the drive carrier.

Slide the drive from the end of the drive carrier
opposite the SCSI select switch.

Before installing a replacement SCSI hard drive, remove
the termination resistors. Apple ships all replacement
SCSI hard drives with the termination resistors
installed. Refer to Figures 2-5B and 2-5C to remove the
resistors.

WARNING: Failure to remove the termination resistors
can result in damage to the Macintosh Quadra 900 logic
board.
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0 POWER SUPPLY AND FAN

Power Supply Figure 2-6 illustrates removal of the power supply.
1. Remove the drive shelf.
2. Remove the speaker bezel as follows:

e Disconnect the speaker cable from the logic
board.

e Press up and out on the two plastic latches at
the top of the speaker bezel.

e Use a screwdriver to release the two latches at
the bottom of the speaker bezel.

3. Disconnect the power supply cable from the logic
board.

4. Remove the three screws that secure the power
supply to the case. :

5. Grasp the two plastic handles and pull the power
supply from the case. To keep the power supply
from binding, pull it evenly.

Fan Figure 2-7 illustrates removal of the fan.

1. Press the fan connector latch and pull the connector
from its mating socket.

2. Remove the four screws that secure the fan and fan
grille. Remove the fan.
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0 LOGIC BOARD

Figure 2-8 illustrates removal of the logic board.

1. Remove the drive shelf an Wer ly.

2. Remove the interrupt and reset actuators by
pressing the sides of the actuators and pushing the
actuators away from the logic board and out of the

casc.

3. Disconnect the keyswitch cable from the logic
board.

4. To remove the logic board
e Press down on the latch that holds the logic
board in place and slide the logic board toward

the front of the case.

e Raise the front of the logic board up and out of
the case.
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Section 3 — Diagnostics

0 CONTENTS

There are currently no diagnostics available to test the
Macintosh Quadra 900. When diagnostics are available,
instructions will be provided in the Macintosh Family
Technical Procedures under the Macintosh Multiple-
Product Diagnostics tab.
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0 INTRODUCTION

Before
You Start

Things to
Remember

Macintosh Quadra 900

Before you begin troubleshooting, read the sections
titled "Things to Remember," "Module Exchange
Information," "Startup and Error Chords," "DRAM SIMM
Verification," and "Battery Verification." You need the
information provided in these sections to troubleshoot
the Macintosh Quadra 900 effectively.

e Follow all electrostatic discharge precautions when
working on the Macintosh Quadra 900. Refer to the
You Oughta Know tab in Apple Service Technical
Procedures for additional information.

e Use a known-good monitor (if available) and connect
it to the built-in video port. This strategy will
isolate the problem to the CPU, internal drives,
keyboard, and mouse.

e To ensure that customers get back the same
configurations that they brought in, record the

following information before beginning:

— Type and serial number of NuBus or processor-
direct slot cards

— Size (3.5- or 5.25-inch) and capacity of internal
SCSI drive(s)

— Number (sets of four) and sizes (1 or 4 MB) of
DRAM SIMMs installed

— Whether a VRAM upgrade is installed

At the end of this section is a form you can use to
record the customer's system configuration.
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¢ Before you begin troubleshooting, remove all NuBus
and processor-direct slot cards and disconnect all
external serial, Ethernet, SCSI, and ADB devices
(except the keyboard and mouse). Detach the
microphone and any devices connected to the audio
output or line-input connectors.

After the system is fully operational, install and test
each option card or peripheral. Install one device
and test the system before adding others. Repeat
the install-and-test process until you install and test
all devices.

e Mark each known-good DRAM SIMM on the
exchange logic board with white correction fluid or
a small sticker to prevent confusion during the
troubleshooting procedure.

e During a normal startup sequence, a single, soft
chord plays. If you do not hear a single, soft chord,
refer to "Startup and Error Chords" for additional
information.

e The Macintosh Quadra 900 requires system software
7.0.1 or later. If an earlier version of the system
software is installed, install the correct version and
reverify the failure before beginning
troubleshooting. Many times, problems that appear
hardware related are actually caused by software.

e When instructed to replace the logic board, install
the customer's DRAM and VRAM SIMMs on the
replacement logic board.

Note: if you are removing DRAM or VRAM SIMMs

from the logic board, use the SIMM removal tool.
See the You Oughta Know tab for instructions.
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0 MODULE EXCHANGE INFORMATION

Logic Board

Internal
SCSI Hard
Disk Drives

Macintosh Quadra 900

At the end of this section is a form you can use to
record the customer's system configuration. Feel free
to copy the form for your own use.

Procedures for removing and installing modules are in
Section 2, Take-Apart.

To make sure the customer always receives the same
logic board configuration that he or she brought in, be
sure to record the following information before you
exchange the logic board:

e The amount of DRAM SIMM memory

e Whether a VRAM upgrade is installed

Apple ships some replacement SCSI hard disks without
a power cable. If the replacement hard disk comes
without a power cable, be sure to keep the power
cable with the customer's system. For drives shipped
without a power cable, the power cable sells as a
separate replacement part and is not part of any module.

Return the defective module to Apple in the same
packaging the replacement module arrives in. This
packaging protects the module from damage during
transit. Failure to properly package returned modules
can result in additional charges.

Apple ships SCSI hard disks with the termination
resistors installed. The termination resistors must be
removed prior to installing the drive in the system.
Procedures for removing the termination resistors are
in Section 2, Take-Apart.

WARNING: Failure to remove the termination resistors
can result in damage to the Macintosh Quadra 900 logic
board.
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Apple SuperDrive

Power Supply

Apple ships the Apple SuperDrive in a mounting
bracket. To minimize possible damage, return drives to
Apple with the mounting bracket attached.

The power supply module includes the fan. The fan and
screws are also available as separate replacement parts.

0 STARTUP AND ERROR CHORDS

Introduction

Startup Chord

Error Chords

Hardware Failure

4.6 / Troubleshooting

When you switch on the Macintosh Quadra 900, a sound
resource stored in system ROM plays. This sound is
called the startup chord and consists of a single, soft
chord. After the startup chord plays, the computer runs
a series of self-tests. If any part of the self-test fails, a
sequence of error chords will sound.

During a normal startup sequence, a single, soft chord
plays; then a disk icon appears on the screen. The disk
icon will have a flashing question mark (if a startup
disk is not found) or a smiling face (if a startup disk is
found).

One or two sets of chords play when an error occurs
during startup. Depending upon the type of failure, you
will hear either a two-part error chord (eight tones) or
a shorter one-part error chord (four tones).

Refer to the list of failure areas below. The list
includes a description of each error chord, the problem
it indicates, and what to do to correct the problem.

When a hardware error occurs during the initial self-
tests, the one-part error chord (four tones) plays after
the startup chord. To correct the problem:

1. If the system boots from an internal SCSI disk drive,
disconnect the SCSI cable from the logic board and
restart the system. If the startup sequence is
normal, try reinitializing the hard disk. If an error
chord still sounds, replace the hard disk drive.

Oct 91 Macintosh Quadra 900



2. If the system boots from the internal floppy drive,
disconnect the floppy drive cable and restart the
system. If the startup sequence is normal, replace
the floppy drive.

3. If you still hear the error chords at system startup,
exchange the logic board. (Install the customer's
DRAM and VRAM (if any) SIMMs on the exchange

board.
DRAM SIMM When a DRAM SIMM failure occurs during the initial
Failure self-tests, a two-part error chord sequence, with a

pause between the two sequences, plays after the
startup chord. To correct the problem, refer to "DRAM
SIMM Verification" later in this section.
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0 SYMPTOM CHART

How to Use the First find the symptom that most nearly describes the

Symptom Chart problem; then perform the first corrective action on the
list. If the first corrective action does not fix the
problem, go to the next action. If you replace a module
and find that the problem remains, reinstall the original
module before you procede.

Note: When instructed to replace the logic board,

install the customer's DRAM and VRAM SIMMs on the
exchange board.
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System Problems Solutions

e Does not poweron— 1. Check the power cables.
screen is black, 2. Plug the monitor directly into the wall socket, and
fan is not running, verify that the monitor has power.
and LED is not lit 3. Replace power cord.
4. Repl r
5. Repl logi
» Clicking, chirping, or 1. Replace power supply.
thumping sound 2. Replace logic board.
3. Replace floppy disk drive cable.
4. Repl fl isk drive.
* System shuts down 1. Make sure that the air vents on the side cover and
intermittently at the rear of the system unit are clear. Thermal

protection circuitry may shut the system down.
After 30 to 40 minutes the system should be OK.
2. Replace power cord.
3. Check the voltage of the lithium battery on the
logic board. If the battery voltage is below 3.2
volts, replace the battery.

4. Replace power supply.
5. Replace logi I

e System intermittently 1. Make sure system software is version 7.0.1 or later.
crashes or hangs 2. Verify that the software (applications, INITs, CDEVs,
RDEVs, etc.) is System 7 compatible.
3. Identify and replace defective DRAM SIMMs (refer
to "DRAM SIMM Verification").
4. Replace logic board.
5. Replace power supply.
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Video Problems

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

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

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

4.10 / Troubleshooting

Solutions

Adjust brightness on monitor.

Replace monitor.

Replace video cable.

If a video interface card is being used with the

monitor, move the card to a different slot.

If a video interface card is being used with the

monitor, replace card.

6. Identify and replace defective DRAM SIMMs (refer
to "DRAM SIMM Verification").

7. Replace logi rd.

8. Replace power supply.

BN =

M

1. Replace video cable.

Move video interface card (if installed) to a
different slot.

Replace video interface card (if installed).

Identify and replace defective DRAM SIMMs (refer
to "DRAM SIMM Verification").

Repl logic board.

Replace power supply.

W

%

1. Replace monitor.

Replace video cable.

3. Move video interface card (if installed) to a
different slot.

Replace video interface card (if installed).
5. Replace logic board.

N

B

Note: If replacing the monitor corrects the video
problem, refer to the appropriate monitor Technical
Procedures for monitor troubleshooting information.
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Apple SuperDrive

Problems Solutions
* Drive runs 1. Replace bad floppy disk.
continuously 2. Replace floppy disk drive cable.
3. Repl fl isk drive.
4. Replace logi rd.

e Drive does not 1. Verify that the keyswitch is not set to secure.
operate 2. Replace bad floppy disk.
3. Replace floppy disk drive cable.
4. Repl fl isk drive.
5. Repl i rd.
6. Replace power supply.
* During system startup, 1. Replace disk with known-good system disk.
disk gjects; display 2. Replace floppy disk drive cable.
shows icon with 3. Replace floppy disk drive.
blinking "X" 4. Repl logi rd.

—

* Wil not eject Verify that the keyéwitch is not set to secure.
disk 2. Switch power off and hold mouse button down
while switching power back on.

3. Replace floppy disk drive.
4. Replace floppy disk drive cable.
5. Repl logi rd.
* Drive attempts to 1. Reinsert disk and try to eject disk again.
gject disk, but disk 2. Reseat floppy drive bezel and/or disk drive so the
does not gject slot in the bezel aligns correctly with the disk
drive.

3. Try ejecting disk manually with a paper clip.

* MS-DOS drive does — Format all disks with the MS-DOS drive first.
not recognize a disk
formatted on an
Apple SuperDrive
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SCSI Hard Disk
Drive Problems

e A single internal SCSI
drive will not operate;
drive doesn't spin

e No internal SCSI
drives will operate

e Drive does not
appear on the
desktop

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

4.12 / Troubleshooting

Solutions

1. Replace SCSI cable.

2. Replace SCSI power cable.

3. Repl 1 drive.

1. Verify that each SCSI device has a unique SCSI
device address.

2. Replace SCSI cable.

3. Replace power supply.

4. Repl logi rd.

1. Verify that each SCSI device has a unique SCSI
device address.

2. The drive may not be initialized. Use HD SC Setup
to initialize the drive.

1. Verify that each SCSI device has a unique SCSI
device address.

2. Replace the external SCSI terminator.

3. Verify that the internal SCSI drives are not
terminated.

4. Refer to the apropriate Apple Service Technical

Procedures for troubleshooting the external device.
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Peripheral Problems

e Cursor does not
move

e Cursor moves, but
clicking the mouse
button has no effect

* No response to any
key on the keyboard

* Cannot double-click
to open an application,
disk, or server

Macintosh Quadra 900

Solutions

N

MBI N e

-

Verify that the keyswitch is not set to secure.
Check mouse connection.

Inspect the inside of the mouse for a buildup of dirt
and other contaminants. Clean the mouse if
necessary.

If the mouse was connected to the keyboard, connect
the mouse to the rear ADB port instead. If the
mouse works, replace the keyboard.

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

Repl logi rd.

Replace the mouse.
Repl logi rd.

Verify that the keyswitch is not set to secure.
Verify the keyboard connection to the ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board.

Remove multiple system files on the hard disk.

Clear parameter RAM. Hold down the <Option>
<Command><R> and <P> keys during system
startup. Reset mouse controls.

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

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

Replace logic board.
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* Known-good
serial printer
will not print

* Known-good
printer on an
AppleTalk network
will not print

Miscellaneous
Problems

* No sound from
speaker

4.14 / Troubleshooting

1. Make sure the system software is version 7.0.1 or
later.

2. Make sure that the Chooser settings are correct.

Replace printer interface cable.

Replace logic board.

NS

1. Make sure the system software is version 7.0.1 or
later.

2. Make sure that the Chooser settings are correct.

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

Solutions

1. Verify that the Speaker Volume setting in the Sound
Control Panel is one or above.

2. Replace speaker.

3. Replace logic board.
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0 DRAM SIMM VERIFICATION

introduction

Materlals Required

Isolating a
Defective
DRAM SIMM

Macintosh Quadra 900

The DRAM SIMMs installed on the customer's logic
board may be defective. To check for defective DRAM
SIMMs, remove all of the customer's DRAM SIMMs and
install known-good DRAM SIMMs. Mark each known-
good DRAM SIMM with a dot of white correction fluid
or a small sticker. Whatever you use, be sure it will
not come off while you are testing.

SIMM removal tool

Four known-good DRAM SIMMs (80 nsec or faster) that
are the same size (1 or 4 megabyte) as the DRAM
SIMMs you are verifying. If the system has both sizes
of DRAM SIMMs, you'll need four of each size.

1. Remove the side cover.
2. Remove all the customer's DRAM SIMMs.

Note: Use the configuration chart at the end of this
section to record the number and the sizes of the
DRAM SIMMs. The customer should get back the
same number and sizes. Refer to the Apple
Technical Procedures SIMM Quick Reference Chart
for information on identifying the DRAM SIMMs.

3. Figure 4-1. Install four known-good DRAM SIMMs
in Bank A and switch on the system.

If you hear the normal startup sound, the system is
working properly and you can proceed to test the
customer's DRAM SIMMs.

4. Switch the system off, remove one of the known-
good DRAM SIMMs, and install one of the
customer's DRAM SIMMs.

5. Switch on the system. If you hear the normal
startup sound, the customer's DRAM SIMM is good.

6. Repeat steps 4 and 5 to test each DRAM SIMM. Be

sure to set defective DRAM SIMMs where you will
not mix them with good ones.

Oct 91 Troubleshooting / 4.15



1 BATTERY VERIFICATION

Introduction The lithium battery on the main logic board supplies
power to the real-time clock and parameter RAM. If the
battery falls below specifications, you must remove and
replace the battery.

WARNING: Lithium batteries have a potential for
explosion if improperly handled. Follow the procedure

below exactly.
Materials Required Voltmeter
Verification 1. Remove the side cover.

Procedure
2. Remove the battery cover.

3. Set the voltmeter range to 10 volts DC.

4. Touch and hold the positive probe of the voltmeter
to the positive side of the battery.

5. Touch and hold the ground probe of the voltmeter to
the negative side of the battery.

6. The reading for a good battery should be 3.2 volts

or higher. If the battery measures below 3.2 volts,
replace the battery.
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0 CUSTOMER'S CONFIGURATION CHART

You may copy the chart on the following page and use
it to keep track of a customer's system configuration.
Attach the completed chart to the system. The chart
will help you make absolutely sure that the customer

receives the same configuration that he or she brought
in.
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CUSTOMER CONFIGURATION CHART

Customer
Model
Serial Number
Internal Disk Drives
Top Front

D Apple SuperDrive

Top Rear

[[] scsiHardDisk ____ w8 [[] scstHardDisk ___ M8
[:] 3.5-Inch E] 3.5-Inch
[J s.25nch [J s5:25inch
D Other D Other
Bottom Front Rear Front
D SCSI Hard Disk MB D SCSI Hard Disk MB
[ 35inch [] 35inch
D 5.25-Inch D 5.25.inch
D Other D Other
Type Serial Number
Slot 1
Slot 2
NuBus / PDS Cards Slot 3
Slot 4
Slot 5
Slot 6
PDS Siot
Bank A Bank B Bank C Bank D
DRAM SIMMs I—__I1MB D1MB D1MB D1MB

D4MB I:]4MB

D Not Installed

4.18 / Troubleshooting
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& Apple Technical Procedures

Macintosh Quadra 900
Section 5 — Additional Procedures

O CONTENTS

Macintosh Quadra 900

5.2
5.2
5.2
5.2
5.4
5.4
5.5
5.5

DRAM SIMM Upgrades
Introduction
Installation and Handling
Configurations

VRAM SIMM Upgrades
Introduction
Installation and Handling
Configurations
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0 DRAM SIMM UPGRADES

Introduction

Installation
and Handling

Configurations

5.2 / Additional Procedures

DRAM SIMMs for the Macintosh Quadra 900 are
available with two sizes of RAM (1 MB and 4 MB) and
come in several configurations that you can use
interchangeably. Consult the Apple Service Technical
Procedures SIMM Quick Reference Chart for current
SIMM identification information.

You must use 80 ns (or faster) DRAM SIMMs on the
Macintosh Quadra 900. DRAM SIMMs with a slower
rating will cause serious timing problems and system
crashes. The RAM speed is usually indicated by the -xx
number after the manufacturer's part number. For
example, -12 indicates 120 ns DRAMSs, -70 indicates 100
ns DRAMs, -8 indicates 80 ns, and -6 indicates 60 ns.

Note: Use the SIMM removal tool to remove SIMMs.
See the You Oughta Know tab for instructions on using
the removal tool.

CAUTION: SIMMs are very susceptible to damage from
ESD and skin acid. Handle only by the edges!

Various DRAM SIMM configurations are possible,
depending on the number and size of the DRAM SIMMs
that you install on the logic board.

Figure 5-1. The logic board has four banks of DRAM
SIMM sockets (Bank A, Bank B, Bank C, and Bank D).
Each bank contains four slots.
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Figure 5-1 DRAM SIMM Socket Locations

When installing DRAM SIMMs, the following rules
apply:

e All four slots within a bank must be empty or have
four DRAM SIMMs of the same RAM size (1 MB or
4 MB).

* Do not partially fill a bank; fill all four slots of a
bank or leave all four slots empty.

CAUTION: Other configurations, such as a single SIMM
or differently sized SIMMs in a bank, will not function
correctly.
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0 VRAM SIMM UPGRADES

Introduction The Macintosh Quadra 900 ships with 1 megabyte of
video RAM (VRAM) standard. You may increase video
RAM to 2 megabytes by installing four VRAM SIMMs.

You must use 100 ns (or faster) VRAM SIMMs on the
Macintosh Quadra 900. VRAM SIMMs with a slower

rating will cause video timing problems.

Table 5-1 indicates the amount of video RAM needed for
various monitor sizes and pixel depth combinations.

Number of colors or shades of gray

Monitor 1 MB VRAM 2 MB VRAM
Macintosh 12-Inch Monochrome 256 millions
Macintosh 12-Inch RGB millions millions
Apple High-Res RGB (13-Inch) 256 millions
Apple Macintosh Portrait Display 256 256
Apple Two-Page Monochrome 256 256
Macintosh 21-Inch Color 256 256
16-Inch Color 256 millions
VGA 256 millions
Super VGA 256 millions
NTSC 256 millions
NTSC with convolution 256 256
PAL 256 millions
PAL with convolution 256 millions

Table 5-1 Video RAM Configurations for Monitor Size and Pixel Depth
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Installation
and Handling

Configurations

To install the VRAM SIMMs, you must first remove the
drive shelf and power supply. Instructions are in
Section 2, Take-Apart.

Note: Use the SIMM removal tool to remove VRAM
SIMMs. See the You Oughta Know tab for instructions
on using the removal tool.

CAUTION: SIMMs are very susceptible to damage from
ESD and skin acid. Handle only by the edges!

To upgrade the VRAM to 2 MB, you must install four
VRAM SIMMs (one upgrade kit in socket J3 and one in
socket J4). Refer to Figure 5-2 for VRAM SIMM socket
locations.
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Figure 5-2 VRAM SIMM Socket Locations
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Macintosh Quadra 900

lllustrated Parts List

0 CONTENTS

Macintosh Quadra 900

IPL.3  System Exploded View (Figure 1)
IPL.5  Logic Board Components (Figure 2)
IPL.6  Miscellaneous Items

Note: The figures and lists in this section include all
piece parts that you can purchase separately from Apple
for the Macintosh Quadra 900, along with their part
numbers. ADB input devices for Macintosh computers
now have their own tab section. Please refer to
Macintosh Family Technical Procedures for ADB input
devices. The items listed in this section are the only
parts available from Apple. Refer to your Apple Service
Programs manual for prices.
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0 SYSTEM EXPLODED VIEW (Figure 1)

tem

1

22

23

24
25
26
27
28
29
30
31
32
33
34

Part No.
076-0434
076-0432

590-0518
590-0790
444-6104
805-5106
661-0474
805-5113
705-0045
590-0515
661-1641
661-1636
590-0517
590-0528
630-6097
462-4100
815-6262
076-0436
661-0664
720-0518
462-4400

661-0665
420-1001

815-6251
462-4101

630-6011
076-0433
825-1256
076-0431
076-0437
815-6249
815-6250
705-0175
590-0760
699-5073
590-0152

Macintosh Quadra 900

Description

Main Housing Assembly (includes product label, NuBus
slot covers, fan exhaust vent cover, and light pipe)

Cover, Fan Exhaust Vent (also included with main
housing)

Cable, SCSI Device Select (for use with 661-1641)

Cable, SCSI Device Select (for use with 661-1636)

Screw, 6-32 x .25

Hard Drive Carrier (3.5- or 5.25-Inch)

Apple SuperDrive (1.4 MB floppy drive)

Apple SuperDrive Spacer (included in screw kit)

Switch, SCSI Device Select

Cable, Apple SuperDrive

HDA, 160 MB, 3.5-Inch (without carrier)

HDA, 400 MB, 3.5-Inch (without carrier)

Cable, HDA Power

Cable, SCSI (with terminator)

Drive Shelf Assembly (includes Velcro cable straps)

Screw, Metric 3.5 x .6 x .8 PNCR Rec

Side Cover Latch

Side Cover Assembly (includes NuBus card guides)

Power Supply (includes fan)

Power Supply Fan

Screw, Metric 3.5 x 45 SEM Machine (included in
screw  kit)

Logic Board (without DRAM/VRAM SIMMs)

Screw, Metric 3.5 x .610, Self-Tapping (included in
screw  kit)

Light Pipe, Power LED (also included with main
housing)

Screw, Metric 3.5 x 6, Pan-Head Machine (included in
screw kit)

Speaker Assembly

Speaker Bezel Assembly

Apple Logo

Blank Bezel Assembly

Floppy Drive Bezel Assembly

Reset Actuator

Interrupt Actuator

Keyswitch (with two keys)

Cable, AC Power

Microphone Assembly

Cable, ADB, 2 Meter
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Figure 2 Logic Board Components
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0 LOGIC BOARD COMPONENTS (Figure 2)

ltem Part No.

1 742-0011
2 520-0344
3 661-0609

661-0722
4 661-0520

661-0719

661-0546
5 517-0546

Macintosh Quadra 900

Description

Lithium Battery

Battery Holder Cover

VRAM SIMM, 256K, 100 ns
VRAM SIMM, 256K, 80 ns

DRAM SIMM, 1 MB, 80 ns

DRAM SIMM, 1 MB, 80 ns

DRAM SIMM, 1 MB, 80 ns, Parity
Jumper Connector (package of 10)
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O MISCELLANEOUS ITEMS

tem Part No.

- 076-0439
- 602-0282
- 602-0210
- 805-5050
- 003-0003
- 076-0435

IPL.6 / lllustrated Parts List

ription

Dust Shield, 1.4 MB Apple SuperDrive, Package of 5
Service Packaging, HDA, 3.5-Inch, Half-Height
Service Packaging, 3.5-Inch Floppy Drives

Shipping Fixture, Apple SuperDrive

Packing Disk, Apple SuperDrive

Miscellaneous Screw Kit

Includes:

420-1001 Screw, Metric 3.5 x .610, Self-Tapping
462-4101 Screw, Metric 3.5 x 6, Pan-Head Machine
462-4400 Screw, Metric 3.5 x 45, SEM Machine
805-5113 Apple SuperDrive Spacer
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Macintosh Multiple-Product Diagnostics
lllustrated Parts List — Apple TechStep

0 CONTENTS

IPL.3 Apple TechStep (Figure 1)

Note: The figures and lists in this section include all
piece parts that you can purchase separately from Apple
for Apple TechStep, along with part numbers. The items
in this section are the only parts available from Apple.
Refer to your Apple Service Programs manual for
prices.
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Figure 1 Apple TechStep
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0 Apple TechStep (Figure 1)
tem  PartNo. Description

699-0578 Carrying Case

1 076-0574 Port Pack
2 590-0623 Cable, SCSI
3 076-0572 ROM Pack, CPU Tests, Volume 1, v. 1.0
076-0573 ROM Pack, SCSI HD Tests, v. 1.0
4 661-0703 Assembly, Apple TechStep (without port or ROM packs)

5 077-8668 Power Adapter, U.S.
B077-8668 Power Adapter, U.K.
JA077-8668 Power Adapter, Japan
X077-8668 Power Adapter, Australia
2077-8668 Power Adapter, Europe

6 590-4512 Cable, Stereo
7 590-0552 Cable, Mini DIN-8, 2-meter
8 590-4501 Cable, ADB, 2-meter
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Macintosh Multiple-Product Diagnostics

Section 1 — MacTest MP
0 CONTENTS
1.2 Introduction to MacTest MP
1.2 Overview
1.4 Features
1.7 Starting MacTest MP
1.7 Materials Required
1.7 Test Setup
1.8 Operating MacTest MP
1.8 System Configuration Information
1.9 Macintosh Test Selections
1.11 Other Test Selections
1.12 Setting Looping Options
1.12 Setting Preferences
1.13 Using the Controls
1.14 As the Tests Are Running
1.14 MacTest MP Reference
1.14 Quick Reference
1.15 Menus and Keyboard Equivalents
1.18 System Software Compatibility

Multiple-Product Diagnostics

rev. Nov 91 MacTest MP / 1.1



QO INTRODUCTION TO MACTEST MP

Overview

1.2/ MacTest MP

MacTest™ MP is a disk-based confidence program that
isolates and identifies faults in malfunctioning
Macintosh IIfx, Macintosh IIsi, Macintosh LC, and
Macintosh Classic® II computers. After completing
repairs, use the program to verify proper system
operation.

In addition, use MacTest MP with any Macintosh 1I
family computer to test the following Apple peripherals
and monitors:

e Internal and external floppy disk drives
* Apple monitors (adjustment test patterns)
e Apple video cards

MacTest MP does not test hard disk drives. To test a
hard disk drive, use the Macintosh Hard Disk Test.
Procedures for using Macintosh Hard Disk Test are in
Section 3, Diagnostics, in SCSI Hard Disk Drives
Technical Procedures.

IMPORTANT: If your customer's Macintosh llfx or
Macintosh lisi contains a Macintosh Display Card
8-24GC, you must remove 8-24GC INITs from the System
Folder before running MacTest MP. Failure to remove
8-24GC INITs from the System Folder will hang

MacTest MP.

The MacTest MP main window in Figure 3-1 includes
the following functions:

e Program controls

e System configuration information

e Logic board test selections

e Other test selections (floppy drive, ADB
communications, Apple expansion and video cards,
and Apple monitors)

e Testing status indicator

e Test log indicator

rev. Nov 91 Multiple-Product Diagnostics



Note: The arrangement of items within the main
window will depend on the size of the monitor and the
system to which the monitor is connected.

MacTest™ MP 2.D

System vers: 7.0.1 System type: Macintash LC ROM si2e: S12KB
AppleTalk vers: 56 Parity: Not Available RAM size: 2 MB
QuickDrav vers: 2.3 CPU/FFU type: 68020 Power-on hours: 238
ROM vers: 67¢.1311 Yideo RAM Size: 256 KB Production Date: 2/25/91
Select Macintosh Tests Select Other Tests
— Logic Beard — Floppy Drives — Slot 1:
Campanent tests Right
g Camp bR BIV: (0] Monitor cannerted to built-in video
<) RAM test d
[ Serial Toopbeck
— ADB Pert
Mouse 4 k
< Video RAM test
Status: Press “Start” to begin your Session. Test Logj

Figure 3-1 Main Window for 12-Inch Monitor with Macintosh LC

Each time a test sequence runs, MacTest MP stores the
results temporarily in a test log. By selecting
(highlighting) the Log icon, you can display a window
containing the contents of the current test log. You can
save, print, and customize the test log in this window
to include the name and address of the customer and the
service center (see Setting Preferences under '
"Operating MacTest MP"). You can also open, add to (if
the system configuration and tests sclected are the
same), and print saved test logs.

Note: 1f you are unable to print an open Test Log, save

the Test Log, reboot MacTest MP, and try printing the
log again.

Multiple-Product Diagnostics rev. Nov 91 MacTest MP /1.3



Features Figure 3-2. MacTest MP has the following features:

e Easy-to-use program controls. The bar of icons
along the top of the main window controls the
operation of the diagnostic program (Start, Stop, and
Pause) and includes three additional features:

— A Log icon, which when selected (highlighted)
displays a log of the test in progress or just
completed. You can print test logs, save them,
and customize them with service center and
customer data.

— A Looping icon, which when selected
(highlighted) repeats the selected tests to find
problems that occur intermittently or after a
delay.

— A Question Mark icon, which provides assistance
for some test failures. The Question Mark icon
is gray except when it contains additional
service information.

MacTest™ MP 2.0

Syslem vers: 7.0.1 Systen lype: Macintosh | 1ix RDM size: S12KB

AppleTalk vers: Not Opened Parity: Not Aveilable RAM size: 4 MB
QuickDraw vers: 2.2 CPU/FPU type: 68030 / A88R2 Poaver-on hours: 0
ROM vers: 67c.11f2 Yidea RAM Size: Not Available Praduction Date: 10/9/91
Select Macintosh Tests Select Other Tests
— Logic Bosrg — Floppy Drives —— Slot 1: Mecintsh 11 High Resolution Y1den
Card
Component tests Right
X . kIR Stot Z:
B< RAM teat B Lett
Slot 3:
B serial laopback
— ADRB Port Slot 4:
] Mouse
Slot S:
Slot 6:
Statlus: Precs "Start” to bagin your Sescion. Tost Log:

Figure 3-2 Main Window for 13-Inch Monitor with Macintosh lifx

1.4/ MacTest MP rev. Nov 91 Multiple-Product Diagnostics



Multiple-Product Diagnostics

System configuration information—including system
software, AppleTalk, QuickDraw, and ROM versions;
system and processor types; amount of system RAM
and ROM; parity checking; amount of video RAM;
date of manufacture; and the number of hours under
power.

Selectable logic board tests—for components, system
RAM, serial loopback circuitry, and video RAM. The
logic board component tests examine Macintosh
computers as follows.

Tested on the Ifx, Isi, and LC:

— ROM (read-only memory) chips

— SCC (serial communications controller) chip

— SWIM (Sanders-Woz Integrated Machine) disk
drive controller chip

— VIA (versatile interface adaptor) chip

— SCSI registers

Tested on the Macintosh IIfx:

— FPU (floating-point unit) chip

— ASC (Apple sound chip)

— FMC (fast memory controller) chip
— OSS (operating system support) chip

Tested on the Macintosh Ilsi:
— RBV (RAM-based video) chip
— FPU (floating-point unit)

Tested on the Macintosh LC:
~ BIV (built-in video) chips
— CLUT (color look-up table) chip

Tested on the Macintosh Classic II:

— VIA (versatile interface adaptor) chip

— SCC (serial communications controller) chip
— RBV (RAM-based video) chips

— ADB communication

Selectable tests of the internal and external floppy
drives (external on the Macintosh Ilcx, Ilci, IIsi, and
Classic II only) and of system-to-mouse Apple
Desktop Bus (ADB) communications.
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e Tests for Apple video cards in the NuBus slots.
MacTest MP tests these Apple video cards:

— Macintosh II Monochrome Video Card

— Macintosh II Video Card

— Macintosh II High-Resolution Display Video Card

— Macintosh II Extended High-Resolution Display
Video Card

— Macintosh II Two-Page Monochrome Video Card

— Macintosh Display Card 48

— Macintosh Display Card 824

— Macintosh Display Card 8¢24GC (Before testing
this card, be sure to remove 8¢24GC INITs from
the System Folder.)

—~ Macintosh II Portrait Video Card (You must
attach a monitor to the installed card. For the
monitor test patterns to function, you must
use a Video Card Expansion Kit (8 RAM chips)
to upgrade the Macintosh Portrait Video Card.)

e Tests for other Apple cards:

— Macintosh Ilci Cache Card Revised

— Apple Ile Card (Macintosh LC only)

—  FEtherTalk® NB Card (test works on the
Macintosh II, IIx, Iicx, and IIfx—but not on the
IIci and IIsi)

e Test patterns for adjusting Macintosh monitors (select
the Monitor icon and click Start). MacTest MP
contains test patterns for adjusting the following
Apple Macintosh monitors:

— Apple High-Resolution Monochrome Monitor
— AppleColor™ High-Resolution RGB Monitor
— Apple Macintosh Portrait Display

— Apple Two-Page Monochrome Monitor

— Macintosh 12-Inch Monochrome Display

— Macintosh 12-Inch RGB Display
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0 STARTING MACTEST MP

Materials Required Macintosh Iifx, IIsi, LC, or Classic I (You can run

MacTest MP on a Macintosh 1I, IIx, IIcx, or Iici
to test cards and monitors, but MacTest MP will not
test the II, IIx, Ilcx, and Ilci logic boards.)

Macintosh monitor and video cable

ADB keyboard and mouse

MacTest MP diagnostic disk (backup copy)

Peripheral-8 serial interface cable (required only for
serial loopback test)

Blank 800K or 1.4 MB floppy disk (required only for
floppy drive test)

Note: Make a backup copy of the MacTest MP diagnostic
disk before you begin. When testing a defective system,
you can damage or erase the disk.

Note: If you plan to test system RAM or loop on tests
including the RAM test, make MacTest MP the boot disk
and application. Select the MacTest MP Application icon,
select Set Startup from the Special menu, and click OK.
You must unlock (write-enable) your MacTest copy.

Test If you need more information, refer to the appropriate
Setup Macintosh Owner's Guide.

1. Connect AC power cords from an AC outlet to the
computer, and from an outlet to the monitor.
Connect the keyboard and mouse to the computer.

2. Connect the video cable to the monitor. Connect the
the video cable to the Macintosh external video
port or the connector on the Macintosh video card.

3. If you want to run the serial loopback test, connect
the serial cable between the printer port and the
modem port.

4. Insert a copy of the MacTest MP disk into the right
or left internal (or external) drive and switch on
system power.

5. Double-click the MacTest MP icon and the MacTest
MP application. (f you followed the instructions in
Materials Required to adjust Set Startup, skip this
step.)
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0 OPERATING MACTEST MP

System Configuration
Information

1.8/ MacTest MP

Figure 3-3. The main window area displays a variety of
useful information concerning the hardware and
software configuration of the system under test. Before
running the tests, verify that the information is
accurate.

System vers: The version of the system software in the
System Folder on the startup disk.

AppleTalk vers: The version of AppleTalk (if the
computer is connected to an AppleTalk network).

QuickDraw vers: The version of QuickDraw in the
System Folder on the startup drive or in ROM.

ROM vers: The version of firmware in the system ROM
chips.

System type: The type of Macintosh computer that is
running MacTest MP.

Parity: Not available for MacTest MP.

CPU/FPU type: The type (68000, 68020, or 68030) of
central processing unit (CPU), and the type of floating-
point math coprocessor (FPU) (if installed).

Video RAM size: The amount of RAM in the video RAM
banks. To obtain the video RAM size of video cards,
double-click the Card icon.

ROM size: The amount of ROM in the computer.
RAM size: The amount of RAM in the main RAM banks.
On the Macintosh IIsi and Ilci, some RAM can be for

video.

Power-on hours: The number of hours that the
computer has been powered on since manufacture.

Note: When you clear parameter RAM, the power-on
hours revert to zero and the production

date disappears. On the Macintosh II, power-on
hours remain at zero.

Production Date: The computer's date of manufacture.
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Macintosh Test Figure 3-3. Select Macintosh Tests allows you to select

Selections the tests you want to run. To select a test, click the
box next to the name of the test. An X appears in the
box. To deselect the test, click the box again and the X
disappears. If a selection is dimmed, the test is not
available. The following section explains each test and
describes special requirements.

MacTest™ MP 2.0

Syatem vers: 7 g 1 System type: Macinbsh [11x ROM size: 512KB
AppleTalk vers: Not dpened Parity: Not Aveilable RAHM size: 4 MB
QuickDraw vers: 2.2 CPUJFPU type: 68030 / £88R2 Paver-on hours:
RON vers: 67c.11f2 Yideo RAM Size: Not Aveilabdle Preduction Date: 10/9/51
Select Mncintosh Tests Select Other Tests
— Lagic Board — Floppy Drives — Slot 1: [;]»..@ Hacintosh |1 High Resolution Videp
Cerd
Component tests X Right s
Slot Z: C i Mecintosh 11 Mbnochrome Video
5 RAM test K Lett Cerd
Slot 3:
B4 serist loapbeck
— ADRB Part Slot 4
X Mouse
Slot 5
Slot 6:
Statug: Prass "Start" to bagin yaur Sescian. Tost Log;

Figure 3-3 Main Window for 12-Inch Monitor with Macintosh lifx

Logic Board The logic board tests are divided into the following
selections:

Component tests — Tests all logic board circuitry and
most components. Refer to Features under "Introduction
to MacTest MP" for a complete list of logic board
components and circuits that MacTest MP tests.

You can separately select data transfer tests for the
serial interfaces.
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Floppy Drives

1.10 / MacTest MP

RAM test — Performs a test of the system memory
indicated by RAM size. The test takes thirty seconds
per megabyte and reboots the system afterward.

IMPORTANT: To run the RAM test, you must unlock
(write-enable) your copy of the MacTest disk.

Video RAM test — Tests the VRAM (video RAM) chips
on the 68-pin VRAM SIMM (Macintosh LC only) or on
the video card. Video RAM size indicates the amount of
VRAM memory tested. (This test is not applicable to
the Macintosh Classic II1.)

Serial loopback — Tests the two serial interfaces by
performing a series of bidirectional data transfers
between the modem and printer serial ports. This test
requires a peripheral-8 serial cable between the modem
and printer ports.

Screen patterns — Displays test patterns for the
Macintosh Classic II only.

To display the monitor test patterns:

— Click the Screen Patterns box under Logic Board
tests.
— Click Start.

To move forward through the test patterns:

— Press the Space bar.
— Press <Shift> <+>.
—~ Click the mouse.

To return to_a previous test pattern:
— Press <Qption> and click the mouse.

— Press <Hyphen>.

Note: 1In the backward direction you can loop through
the five test patterns as many times as you wish.
However, in the forward direction the main window
appears after the fifth pattern.

Right/Internal and Left/External — Perform a write/
read/verify test of the right and left (optional) internal
800K and 1.4 MB Apple SuperDrive disk drives.
Right/Internal and Left/External examine floppy drives
connected to the external disk drive port on the
Macintosh IIsi. Use a formatted 1.4 MB floppy disk
with at least 27K available.

rev. Jan 92 Multiple-Product Diagnostics



ADB Port

Other Test
Selections

Monitor Test Patterns
(except Classic 1)

Muitiple-Product Diagnostics

Mouse — Tests the Apple Desktop Bus (ADB) circuitry
by establishing communication with a known-good ADB
keyboard and mouse. Note that this is not a test of the
mouse itself. The mouse test checks only for
communication between the mouse and computer.

Use Select Other Tests (see Figure 3-3) in the MacTest
MP main window for the Macintosh Iifx, IIsi, and LC
(the Macintosh Classic 11 main window has no Select
Other Tests) to identify and test Apple video cards. If a
card is in an expansion slot and MacTest MP recognizes
the card, a Card icon and name appear next Lo the slot
number. Otherwise the message Unfamiliar Card
appears. If MacTest MP does not test the card, the Card
icon dims. If a slot is empty, no icon or card name
appears.

For additional information about a card, double-click on
the slot number, Card icon, or card name.

To display test patterns for the Macintosh Classic II,
see Screen Patterns under Logic Board (above). For the
Macintosh 1ifx, IIsi, or LC, the Select Other Tests area
of the main window enables you to adjust monitors
connected to the system's built-in video port (BIV) or to
a video card. To display the test patterns, select the
appropriate Monitor icon and click Start. You can
access additional information about the selected monitor
or the test patterns by double-clicking BIV or the
Monitor icon.

To display the monitor test patterns:
— Select the Monitor icon.
— Click Start.

To move forward through the test patterns:
— Press the Space bar.

— Press <Shift> <+>.

— Click the mouse.

To return to a previous test pattern:
— Press <Qption> and click the mouse.
— Press <liyphen>.
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Setting Looping
Options

Setting Preferences

1.12/MacTest MP

Note: In the backward direction you can loop through
the six test patterns as many times as you wish.
However, in the forward direction the main window
appears after the sixth test pattern.

The looping options in MacTest MP allow you to test
modules repeatedly. Use looping to isolate intermittent
or nonimmediate failures. Looping provides two
choices—setting a specific number of times to repeat
the selected tests, or looping until you give a stop
signal. Setup Looping is under the Options menu.

If you loop on the RAM test, you must unlock (write-
enable) your copy of the MacTest floppy disk.

If you loop on the RAM test, MacTest MP automatically
reboots the computer at the end of each pass. The
MacTest MP program automatically reboots if MacTest
MP is the startup disk and startup application (see the
note under "Starting MacTest MP"). For several seconds,
MacTest MP displays the test results. During this
display you can stop the looping. If you do not stop the
looping, MacTest MP runs another RAM test.

Note: When you run the RAM test, MacTest MP saves
the current selections, and the previous selections
disappear.

You can customize MacTest MP test logs to include
service center and customer information, system
configuration, and a time stamp. Customize test logs by
selecting Preferences from the Log menu. However,
the Log menu is deactivated (dimmed) unless a test log
is open and selected (the log is the front window).

To begin a new test log, select New from the File
menu. To select an existing test log, click the Log icon,
use Open to select a saved test log from the File menu,
or select an open log from the Windows menu. With
the desired test log open on your screen, select
Preferences from the Log menu. You can now enter the
service center and customer information, and set test
log options. Figure 3-4 shows the Test Log Preferences
dialog box.

Note: When you close the log, dealer information saves
as a default, but customer information disappears.
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Show in Test Log: Test Log-2

D] Dealer Information

] Customer Information
Xl System Configuration
X Time/Date

Dealer Information: Customer Information:

Shop

53121

Sam & Dave's Mac

1500 Studio Plaza
Land '0 Lakes, WI

3

Doug Jones

11 Riverfront Drive
Land '0 Lakes, WI
53121

<
«a

Figure 3-4 Test Log Preferences Dialog Box

Using the Controls After selecting tests, setting preferences, and choosing
looping options, you can start testing. Activate the
following controls by clicking:

Multiple-Product Diagnostics

Start — Runs the selected tests.
Stop — Terminates the test(s) in process.

Pause — Temporarily suspends the tests. Click
Pause again to resume testing.

Log — Turns the display of the test log window on
or off. If no open log exists, a new log appears.

? icon — Contains additional information about the
test failure. When MacTest MP has no additional
information, the icon is dimmed.

Loop - Indicates whether looping is ON (the
circular, Looping Arrow icon highlights) or OFF (the
circular arrow is white/clear). A loop counter is
beneath the icon.
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As the Tests
Are Running

The Status line at the lower-left corner of the main
window indicates the progress of MacTest MP. You can
temporarily suspend tests by clicking Pause. You can
end tests by clicking Stop or typing 3 - <Period>.

Note: During the RAM test and video card tests, the
mouse and keyboard do not operate. The RAM and
video card tests must run to completion.

If MacTest MP finds no problems, it displays the
message All Tests Passed.

If MacTest MP encounters a problem, the test stops and
displays an error message on the Status line and in the
test log. If MacTest MP has more information, the
Question Mark icon highlights. Click the question
mark for assistance. If information from MacTest MP
doesn't correct the problem, refer to Section 4,
Troubleshooting, of the Apple Service Technical
Procedures for the Apple product you are testing.

O MACTEST MP REFERENCE

Quick Reference

1.14 / MacTest MP

To set up and run MacTest MP, follow the steps below.
Detailed procedures are under "Operating MacTest MP."
Remember to use a copy of MacTest MP and to use Set
Startup to automatically open the MacTest MP
application.

1. Set up the Macintosh Iifx, IIsi, LC, or Classic II.
You will need a video monitor, video cable,
keyboard, and mouse. You may need a video card.

2. Connect a serial loopback cable if you plan to run
the Serial Loopback test.

3. Insert the MacTest MP disk in the right (or left)

internal or external disk drive. Switch on the
computer.

4. If the desktop appears, double-click the MacTest MP
disk icon.
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5. Double-click the MacTest MP application.

6. Verify that the system configuration information is
correct.

7. Select the tests you wish to run.

8. If you desire, select Setup Looping under the
Options menu.

9. Click Start.

10. Click Stop or Pause.

11. Print and save the test log. Use Preferences under
the Log menu to enter service center and customer
information.

12. If a test fails and the Question Mark icon
highlights, click the icon for information.

Menus and The MacTest MP menus and menu selections appear
Keyboard Equivalents below. Keyboard equivalents are indicated.
Apple Menu The Apple (&) menu contains the following selection:

About MacTest MP — Displays a dialog box that shows
the diagnostic name and version number.

File Menu The File menu contains the following selections:

New (¥ - N) - Creates a test log that will be current
until you close it, create a new log, or open another.

Open (38 - Q) — Opens a saved test log. You can open
a saved test log for display, printing, or appending.

Close (8 - W) — Closes the current test log. If you
haven't saved the contents, a dialog box will appear.

Save (3 - S) — Displays a dialog box that asks you for a
file name to save the test log contents.

Multiple-Product Diagnostics
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Controls Menu

1.16 / MacTest MP

Save As — Displays a dialog box that asks for a file
name. MacTest MP saves the log under the new name.

Revert to Saved — Opens the most recently saved test
log.

Save Selections — Saves the current test and looping
selections.

Page Setup — Displays the printer Page Setup dialog
box. See the Macintosh System Software User’'s Guide.

Print (38 - P) — Prints the active test log to the printer
selected in the Chooser.

Quit (¥ - Q) — Terminates the program and returns to
the Finder™ (desktop).

Eject (¥ - E) — Ejects the right floppy disk or internal
floppy disk.

Eject Left (38 - 2) — Ejects disks from the left floppy
drive or external floppy drive.

The Controls menu contains the following selections:

Start (8 - G) — Runs the selected logic board and
peripheral tests.

Stop (8 - <Period>) — Terminates the test(s) in
process.

Pause (¥ - <Apostrophe>) — Suspends
(dark/highlighted button) the test in process. Click
Pause again to resume testing (light button).

Log (3 - L) — Displays (dark/highlighted button) or
hides (light button) the contents of the current test log.

Loop (& - I) — Switches looping on (dark/highlighted
button) or off (light button).

? icon (3 - Y) — When the icon is highlighted, MacTest
MP has information about test failures; click the icon.
When the icon is dimmed, MacTest MP has no
information.
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Options Menu

Windows Menu

Multiple-Product Diagnostics

The Options menu contains the following selections:

Setup Looping — Displays the Looping Options dialog
box shown in Figure 3-5. You can set the number of
loops, or you can loop on the selected tests until you
enter the stop command.

Brightness — (Macintosh Classic II only) Lets you
adjust screen brightness. (Refer to Section 3,
Adjustments, of the Macintosh Classic and Classic II
Technical Procedures.) To advance to the next
brightness adjustment screen, click the mouse or Space
bar. After the third screen, you will return to the main
window.

Shut Down — Quits MacTest MP and runs the safe
shutdown sequence as if you had selected Shut Down
from the Finder.

@ Loop 5| time(s).

O Loop until stopped.

|Cance|| L?K—_-]

Figure 3-5 Looping Options Dialog Box

The Windows menu contains the following selections:

Main Window (88 - M) - Brings the MacTest MP main
window to the front and makes it the active window.

Test Log 1-x — If test logs are open, MacTest MP adds
their names to the Windows menu. To bring a test log
to the front (active window), select that test log entry
from the menu.
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Log Menu

lllustrations Menu

System Software
Compatibility

MultiFinder Compatibility

1.18 / MacTest MP

The Log menu contains the following selection:

Preferences — Contains selections for including the
service center, customer information, system
configuration, time, and date in the test log.

Unless memory limitations dictate otherwise, the
Hlustrations menu displays drawings of Macintosh
modules and video cards.

Note: You must have 733K of available memory to run
MacTest MP 2.0. This 733K provides enough memory to
display the Macintosh LC, IIsi, or IIfx logic boards from
the Illustrations menu; the other illustrations are not
shown. If you increase the application memory size to
1200K, all illustrations will become available. To
increase the available memory, select the MacTest MP
icon and choose Get Info (# - I) from the File menu.
Under Application Memory Size (K), type 71200. Close
the Get Info window.

To run MacTest MP, you must use system software
version 6.0.7 or later. The System Folder on the
MacTest MP disk should not contain non-Apple startup
or control panel documents, desk accessories, device
drivers, or other system software modifications. Apple
cannot guarantee the accuracy of test results for
systems with third-party operating-system modifications.

MacTest MP is MultiFinder® compatible. In fact,
System 7 computers run MultiFinder only.

rev. Nov 91 Multiple-Product Diagnostis



