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Introduction

Welcome to Apple Service Guide for Macintosh Computers, Volume Il This
volume does not replace Yolumes Land I1.

*  Volume I covers all compact and portable Macintosh computers
introcluced prior to January 1993, These computers do not require an
external monitor.

*  Volume IT covers all modular Macintosh computers introduced prior to
January 1993.

e Volume I covers all compact, portable, and modular Macintosh
computers introduced between January 1993 and May 1994:

—  Macintosh Color Classic

—  Macintosh LC IIL, LC 475, 520, 550, and 575

—  Performa 405, 410, 430, 450, 460, 466, 467, 475, 476, 550, 560, 575,
577, and 578

—  Macintosh Quadra 603, 610, 650, 660AV, 800, and 840AV

—  Power Macintosh 6100, 7100, and 8100

- Workgroup Server 60, 80, 95, 6150, 8150, and 9150

- PowerBook 145B, 165, 165¢, 180c, 520, 520c, 540, and 540¢

- PowerBook Duo 250, 270¢c, 280, and 280c

—  PowerBook Duo Dock Il

—  Macintosh TV

Note The Centris name was discontinued from the Macintosh product line in
November 1993, The Centris 610 was replaced by the Macintosh Quadra 610,
the Centris 650 by the Quadra 650, and the Centris 660AV by the Quadra
60DAY. Reference the respective Quadra chapters for information on Centris
computers.

Important  When ordering a replacement module or spare part, be sure to check the part
number given in this guide against the current Price Pages.

Macintosh Computers, Vol. 3 1



CC e cccccccccccccccrcccccccccccccccccctc



W. TW0 OO
r— o
&= 2
©
= =
Bl 2
= b
= a
a [0 ]
D c
= £ a

== >Eo0 >

e 3L O

i aW@ T

D =BE=wm

2550

5290

oo W

€ CC ettt rectcennc



CRT Safety

Please follow these 10 rules of CRT safety:

b

10.

Do not work on a monitor alone. In case of an accident, having someone
nearby—and having someone trained in CPR—could save your life.
Remove all jewelry before performing repairs on a CRT. Removing these
conductors reduces the possibility of electric shock.

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

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

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

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

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

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

Do not pick up or handle a CRT by its neck (see Figure 1-A). To prevent
an implosion, take every precaution against breaking the tube. Be
especially careful with the neck, where the tube is thinnest.

In addition, never touch the following components (see Figure 1-A) when
adjusting a live Macintosh CRT:

*  Back of the power switch

*  Yoke wires

¢ Anode connector

*  Anode wire

e Flyback transformer

CRT and ESD Safety
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Safety Warnings

A Warning

A Warning

A Warning

A Warning

A Warning

A Warning

The compact Macintosh computers contain high voltage and a high-
vacuum picture tube. To prevent serious personal injury and
property damage, make sure you read and understand the safety
precautions in this section.

Voltage and video adjustments are performed with the power on.
Review the cathode-ray tube (CRT) safety and live adjustment rules
before performing these adjustments.

Failure to follow the rules for safe CRT discharge could result in
serious injury or property damage. For compact Macintosh
computers, the CRT must be discharged to the ground lug to prevent
damage to the logic board.

Make sure that you are not grounded when:

*  You work on plugged-in equipment

*  You discharge a cathode-ray tube (CRT)

*  You work on an unplugged CRT that has not been discharged
*  You perform live adjustments

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

A "dead" lithium battery is considered hazardous waste and has some
potential for explosion if improperly handled. Mark the battery
DEAD, place it in a zip-locked wrapper and the packaging used to
ship the replacement battery. Return the dead battery to Apple,
where it will be disposed of following EPA guidelines. Exception: If
the battery is physically damaged, do not return it to Apple; dispose
of the battery locally according to local ordinances.

Macintosh Computers, Vol. 3 5



Discharging and Disposing of the CRT

A Warning

Note

A Warning

Use the following procedure to discharge high voltage (12,000 volts) from the
picture tube of a compact Macintosh. Use this procedure to discharge any
Macintosh monitor.

Discharge the anode to the metal ground lug (see Figure 1-B). Failure
to do so may damage the logic board.

Discharge Procedure

1. Remove your grounding wriststrap and jewelry, and put on safety
gogales.

2. Anach the alligator clip on the CRT discharge tool to the metal part of the
ground lug {sce Figure 1-B).

3. Putone hand in vour pocket or behind your back. With your other hand,
insert the tip of the CRT discharge ool under the anode cap until it
touches the anode ring.

4. Remove the CRT discharge tool. To be sure the CRT is discharged,
repeat the discharge procedure (you may want to repeat the procedure
using a fla-blade screwdriver with an insulated handle).

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

Disposing of the Cafhoi:le-FIay Tube (CFI—T)

To prevent serious injury, follow the procedure described in this section
whenever discarding a CRT.

To properly dispose of a defective CRT, you must first devacuum the
cathode-ray tube. Discarded CRTs that have not been devacuumed
may crack and implode, injuring anyone nearby.

Materials Required

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

Large pliers and duct tape

Safety goggles and gardening gloves

12" x 12" piece of cloth or heavy paper

CRT and ESD Safety
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Figure 1 Discharging and Disposing of the CRT
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A Warning

Note

Devacuuming Procedure

e

foAl

6.

Put on safety goggles.

In the side of the box, about six inches from the bottom, cut a hole just
large enough to insert the tip of the CRT neck.

Place the CRT inside the box with the tip of the neck protruding through
the hole, and tape the box flaps down with the duct tape (Figure 1-C).
Only the very tip of the CRT neck should be protruding through the
hole in the box, and the box must not have any other opening.

Put on the gloves and, using the diagonal cutters, carefully clip off the
connector pins on the end of the CRT neck.

Tape the piece of cloth or paper onto the box so that it forms a veil over
the opening, but allows access 1o the tip of the CRT (Figure 1-C). The
purpose of the veil is to catch bits of glass that may fly during the next
step.

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

You will probably hear a rush cf air entering the CRT when the CRT vacuum
breaks—but even if you don't, the procedure is complete if the tip of the CRT
is clearly broken off.

CRT and ESD Safety
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ESD Safety

Electrostatic discharge (ESD) can irreparably damage the sensitive CMOS chips
and printed circuitry of modern electronic components.  Plastic utensils,
polystyrene products, polyester clothing, even the ungrounded touch of your
hand carry sufficient electrostatic charges to damage electronic components.
Follow the ESD prevention rules and set up an ESD-safe workstation as
directed below.

ESD Preventi_on Rules

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

A Warning Make sure that you are not grounded when:
*  You work on plugged-in equipment
*  You discharge a cathode-ray tube (CRT)
*  You work on an unplugged CRT that has not been discharged
*  You perform live adjustments

2. Do not touch anybody who is working on integrated circuits. You could
“zap” the equipment through the technician—even if the technician is
grounded.

3. Use static-shielding bags for boards and chips during storage,
transportation, and handling. Leave all Apple service exchange
components in their ESD-safe packaging until you need them.

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

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

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

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

8. Ifan ESD pad/workstation is not available, touch bare metal on the power
supply to discharge electrostatic charges.

Macintosh Computers, Vol. 3 9
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Setting Up an ESD-Safe Workstation

Materials Required

Conductive workbench mat with ground cord

Wriststrap with built-in 1-megohm resistor and ground cord
Equipment ground cord with alligator clips

Ground/polarity tester

?H

Remove all ESD hazards from the area. Nonconductive materials (for
example, polyester, plastic, vinyl, and polystyrene) cannot be grounded
and retain charges for hours and even days.

Use a ground/polarity tester to verify proper grounding of the power
outlet. If the outlet is wired incorrectly, most testers show a light pattern
that matches a code given on the tester. If the tester does not verify
proper grounding, move to another outlet that is safe.

Connect the grounding cord of the workbench mat to ground.

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

Finally, ground the equipment you are working on. Use alligator clips and
a grounding cord 1o attach any metal part of the equipment to the
grounded workbench mat.

CRT and ESD Safety
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SIMM Compatibility Charts

Macintosh Computers
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12 General Information

) ) )

)

)



/%,

P D DI

y

PowerBook
RAM
for
Service Exchange Modules

Macintosh Computers

PowerBook 145B

PowerBook 165

PowerBook 165¢c

PowerBook 180¢c
PowerBook 520

PowerBook 520¢c
PowerBook 540

PowerBook 540c

PowerBook Duo 250

PowerBook Duo 270c¢|

Powe;Book Duo 280

PowerBook Duo 280c

661-0715 2 MB, 100 ns

&

661-0790 4 MB, 85ns

-

661-0714 4 MB, 100 ns

= l =]
e

661-1659 4 MB, 70 ns

funtkurhiRuRRR Rt

661-1658 8 MB, 70 ns
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SIMM Information
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Apple recommends against using composite SIMMs in any Macintosh
computer. Apple hasn't tested composite SIMMs, and there are known
problems with some CPUs. This information will tell you what some of the
problems are and how to identify composite SIMMs.

Composite SIMMs

A composite SIMM uses lower-density components to construct a single bank
of memory. It forms a large memory SIMM using many smaller DRAM chips
along with additional bank-controlling circuitry and sometimes buffers for the
address and control signals, deceiving the Macintosh memory controller
circuitry,

Composite SIMMs are less expensive than noncomposite SIMMS because they
are made with less expensive components. An example of a composite SIMM
is a 16 MB SIMM that uses 32 4 MB DRAM chips. A noncomposite 16 MB SIMM
uses eight 16 MB chips to construct one bank ol memory.

Composite SIMMs pose timing and electrical problems in some Macintosh
camputers, particularly those optimized for maximum DRAM performance,
such as the Quadra 800 and 900 series. Composite SIMMs with signal buffering
have caused floppy disk (especially 800K) mounting problems on the
Macintosh AV computers. The additional circuitry in the composite SIMMs
causes random memory failures due to:

e Higher electrical currents
e Increased system noise
*  The added timing overhead (delay)

Composite SIMMs may work under some conditions, but may cause random
problems such as startup failures, system errors, or unexplained crashes. The
errors can vary with different SIMMs, SIMM configurations, and vendors. Two
composite SIMMs may worl, but four may begin to cause random failures,
One CPU might behave differently than the same model manufactured at a
different time. Even temperature and supply voltages can cause minute
variations.

Some SIMM vendors claim to have solved the loading and timing issues.
However, the Macintosh memory system is tuned to expect the loading of
standard SIMMs. Apple systems are verified to work with eight memory chips
per bank (plus parity chips when applicable).

General Information
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Double-Sided SIMMs

The double-sicded SIMMs available for use in the newer Macintosh systems are
not composite SIMMs. A double-sided SIMM consists of two separate banks of
memory using the correct density components for each bank. An example
would be a double-sided 8 MB SIMM, which uses 4 MB components to
construct two separate banks of 4 MB each. These SIMMs can be used in
Macintosh Quadra and Centris systems because the design of the logic board
allows each SIMM slot to contain two banks of memory, not just one as in
previous systems.

If a bank of memory is to contain 4 MB, the components for that bank should
be 4 MB. If the bank is to contain 16 MB, the components that make up that
bank must be 16 MB.

See Figure 1 for a generic representation of composite and noncomposite
SIMMs. SIMMs come in many shapes and sizes—use this graphic only as a
general guide.

16 MB Composite SIMM, Parity Optional (Not recommended)

Parily RAM Localions {May not be loaded)

00000000000

Noncomposite SIMM Without Parity (Recommended)

[E 3 = May contain additional small parts
E a = Usualy taller than noncomposite

[ID SIMMs

A= 16 or more parts on each side
N P

my yim
L L—f— I—- e T ;,lxgu-_-‘_J P

U

| DRAM [E
(8 per side) 5 é
) Single Sided " '*
(8 Parts) = 16 MB

10000 L oo,

| | | { Iii \ i T DHA’:'Isi ;)
JULHHUU iR
E i | E : : :] | (4 per side)

Single Sided — Double Sided
(8 +4 Parts) = 16 MB (16+8 Parts) =32 MB

Figure 1 Composite and Noncomposite SIMMs

Macintosh Computers, Vol. 3 15



RAM Upgrade Table

Use the RAM upgrade tble to identify standard RAM configurations, possible
RAM upgrades, SIMM sizes, and SIMM speed,

RAM
Soldered Possible Number
Macintosh on Logic Possible RAM SiMm SIMM of Pins
Computer Board Configurations Sizes Speed on SIMM
Color 4 MB 4, 6,8, 10 MB 1,2, 4 100 ns 30 pin
Classic MB
LC 550 4 MB 4,5, 6, 8, 16, 1,2,4,8, 80 ns 72 pin
‘ 32 MB 16, 32
MB
LCIl; 2,4 MB 2,6,8,10MB 1,2, 4 100 ns 30 pin
Performa MB
405, 410,
430
LC Ill; 4 MB 4,6,8, 12, 20, 1,2,4,8, 80 ns 72 pin
Performa | 36 MB 16, 32
450, 460, MB
466, 467
LC 475; 4 MB 4,5,6,8, 12, 1,2, 4,8, 80 ns 72 pin
Performa 20, 32 MB 16, 32
475, 476, MB
Quadra 605
LC 520, 4MB | 4,5,6,8,12, 1,2,4,8, | 80ns 72 pin
550, 575; 20, 36 MB 16, 32
Performa MB
550, 560
Performa 5MB numerous 1,2,4, 8, 80 ns 72 pin
575, 577 combinations up 16, 32
to 36 MB MB
Performa 8 MB numeraus 1,2, 4,8, 80 ns 72 pin
578 combinations up 16, 32
to 36 MB MB
16 General Information
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RAM
Soldered Possible Number

Macintosh on Logic Possible RAM SIMM SIMmM of Pins
Computer Board Configurations Sizes Speed on SIMM
Quadra 4 MB numerous 4,8,186, 80 ns 72pin
610; WS 60 combinations up 32 MB

to 68 MB
Quadra 650 | 4,8 MB numerous 4, 8, 16, 80 ns 72pin

combinations up 32 MB

to 136 MB
Quadra 8 MB numerous 4,8, 16, 60 ns 72pin
800, combinations up 32 MB
840AV; to 136 MB
WS 80
Quadra 0 numerous 1,4,8, 80 ns 30 pin
900, 950; combinations up 16 MB
WS 95 to 256 MB
Quadra 4 MB numerous 4, 8, 16, 70 ns 72 pin
660AV combinations up 32 MB

to 68 MB
Mac TV 4 MB 4,5,6,8MB 1,2,4 80 ns 72 pin

MB
Macintosh Computers, Vol. 3 17




Computer

PowerBook
1458

PowerBook
160, 165

PowerBook
165c, 180,
180c

PowerBook
Duo 250

PowerBook
Duo 270c

PowerBook
Duo 280,
280c

PowerBook
520, 540

RAM

party

Soldered on Possible RAM Possible SIMM
Logic Board Configurations | Card Sizes Speed
4 MB 4,6,8MB 2,4 MB 100 ns
4 MB 4,6,8,10,12, 2,4,6,8 100 ns
14 MB 10 MB
4 MB 4,6,8,14 MB 4,8, 10 MB 85 ns
4 MB numerous 4,6, 8, 10, 70 ns
combinations 12, 16,
up to 24 MB 20 MB
4 MB numerous 4,6,8,10, 70 ns
combinations 12, 16, 20,
up to 32 MB 24,28 MB
4 MB numerous 4, 8 MB from 70 ns
combinations Apple;
up to 40 MB various third-
party
4 MB numerous 8 MB from 70 ns
combinations Apple;
up to 36 MB various third-

18
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VRAM Chart

This is a matrix of Macintosh computers and their VRAM requirements

Macintosh On Board VRAM Slots RAM Speed SIMM Size
Color Classic 256K 1 100 ns 256K

LC 512K 1 100 ns 256K or 512K
LC 475 None 2 80 ns 256K or 512K
LC 520, 550 512K 1 80 ns 256K

LC 575 1MB 2 80 ns n/a

Quadra 605 0K 2 80 ns 256K or 512K
Quadra 610 512K 2 100 ns 256K

Quadra 650 512K 2 80 ns 256K

Quadra 1MB 0 80 ns ' nfa

660AV

Quadra 800 512K 2 80 ns 256K

Quadra 1MB 4 80 ns 256K

840AV

Power n/a n/a n/a n/a
Macintosh

6100/60*

Power 1MB 4 80 ns 128K x 8 bit
Macintosh

7100/66*

Power 2 MB 4 80 ns 256K x 4 bit
Macintosh

8100/80*

* Power Macintosh models utilize DRAM based video and are only upgradable
with the VRAM Expansion Card installed. The Power Macintosh 6100/60 is not

expandable.

Macintosh Computers, Vol. 3
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Macintosh On Board VRAM Slots I RAM Speed SIMM Size
Performa None 1 100 ns 256K or 512K
400, 405,
410, 430
) | ~ o

Performa 450 512K 1 100 ns 256K or 512K
Performa 512K 1 100 ns 256K or 512K
460, 466
Performa None 2 80 ns 256K or 512K
475, 476
Performa 512K 1 80 ns 256K
550, 560

|
Performa 1MB 2 I 80 ns n/a
575, 577,578 |

20 General Information
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Macintosh to Performa Comparison Chart

This table compares each Macintosh Performa model with the corresponding
Macintosh model. Macintosh Performa systems ship with modified system
software, slightly different application software and hard drive bundles.

CD, Trinitron

Performa Equivalent Macintosh System Introduction

System (with RAM/HDA/VRAM configurations) Date

Performa 200 Macintosh Classic II, 4/80 9/19/92

Performa 400 Macintosh LG II, 4/80/512 9592

Performa 405 Macintosh LC I, 4/80/256; Modem, .39 4/15/93
RGB

Per‘!ormaj430 Macintosh Lé I, 4/120/512, Modem, .39 4/15/93
RGB

Performa 450 Macintosh LG IIl, 4/120/512, Modem, .29 4/15/93

RGB

Performa 600 Macintosh llvx w/out RAM cache, 9/15/92
4/160/512, FPU Socket

Performa 600CD | Macintosh Ilvx wiout RAM cache, 5/160/1, | 9/15/92
CD300i, FPU Socket

Performa 410 Macintosh LC II, 4/80/5612, Modem, .39 | 10/21/93
RGB

Performa 460 Macintosh LC Ill, 33 MHz, 4:'80/512, 10/21/93
Modem, .39 RGB

Performa 466, 467 Macintosh LC Ill, 33 MHz, 4/160/512, 10/21/93
Modem, .29 RGB

" Performa 475 Macintosh LC 475, 4/160/512, Modem, .29 | 10/21/93

RGB

Performa 476 Macintosh LC 475, 4/230/512, Modem, .29 10/21/93 —
RGB

Performa 550, 560 Macintosh LC 520, 5/160/768, Modem, 10/21/93
CD, Trinitron

Performa 575 Macintosh LC 575, 5/250/1 MB, Modem, | 4/26/94
CD, Trinitron

Performa 577 Macintosh LC 575, 5/320/1 MB, Modem, 4/26/94
CD, Trinitron

Performa 578 Macintosh LC 575, 8/320/1 MB, Modem, . 4/26/94

Macintosh Computers, Vol. 3
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Installation Procedures

Note

22

DRAM and VRAM SIMM Installation

1. Remove the logic board and locate the SIMM socket(s).

2. Grasp the RAM or VRAM SIMM by the edges with the contacts pointing
down. Insert the SIMM at an angle into the SIMM slot.

3. Push back on the SIMM until it snaps into place (see Figure 2-A).

Expansion Card Installation
Low profile Macintosh computers (like the Quadra 610) require an adapter
card connector to accommodate expansion cards into the slot.

1. Remove the top cover and port covers (if necessary) from back panel slot.
2. Grasp each end of the card and gently push the card into the slot as
shown in Figure 2-B.

Quadra 610/AWS 60 CPU Replacement

1. Remove the top cover, power supply, expansion card, and logic board.

2. Position the teeth of the removal tool in the groove between the chip and
the socket (see Figure 2-C).

3. Lift up the handle to loosen each side of the processor chip, then
remove,

4. Position the marked corner of the processor chip over the marked corner

of the socket.

Press down firmly,

o

Color Classic Math Coprocessor Installation
Installing the Motorola 68882 math coprocessor Lo the logic board increases
overall system performance.

1. Remove the logic board.

2. Position the coprocessor over socket U9 with the beveled edge of the
chip toward the large contact connector (J13) at the front of the board.

3. Align the pins in the socket and gently press down on the chip (see
Figure 2-D).

General Information
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A Installing SIMMs

\

Pin in hole

Guide in slot —— =

C Replacing Processor Chip

E 0o
QLTI S

N
Removing \i L
o

T L5 s

i [N \\_Tsta!ling

!

D Installing Classic Coprocessor

Figure 2 Installation Procedures
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Power Macintosh System Overview
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PowerPC microprocessors are a new family of processors built on reduced
instruction-set computing (RISC) technology. RISC processors streamline the
internal workings of computers. Whereas traditional (complex instruction-set
computing, or CISC) processors contain a wide variety of instructions to
handle many different tasks, RISC processors contain only those instructions
that are used most often. When a complex instruction is needed, a RISC
processor builds it from a combination of basic instructions.

RISC processors are designed to execute basic instructions extremely quickly.
The performance gains achieved by speeding up the most-used instructions
more than compensate [or the time spent creating less-used instructions.

Three key points to remember about a PowerPC processor-based Macintosh
system:

¢ It'sa Macintosh

¢ It's compatible

¢ ltoffers tremendous performance

Apple’s PowerPC processor-based models look, act, and feel like Macintosh
systems. They have an identical user interface and require no retraining.
Users can interact with the computer the same way they do today, whether
they're copying a lile or launching an application. Users can also mix RISC-
hased and 680x0-based Macintosh systems on the same network and exchange
files and disks between them.

Existing 680x0 applications run on PowerPC processor-based Macintosh
systems without modification via the LC680040 emulator. Many third-party
companies, however, have developed new versions of their software that run
in native mode on the Power Macintosh systems. Users can run both 680x0
and native PowerPC applications on the same Power Macintosh system
simultancously.

Compatibility is not limited just to applications. INITs, CDEVs, drivers, and
other utility software also work on PowerPC processor-based Macintosh
systems.  So do AppleTalk devices (such as printers), SCSI devices (such as
hard drives and scanners), ADB devices (such as mouse devices, trackballs, and
keyboards), and other Macintosh cards and peripherals.

The primary operating system for PowerPC processor-based Macintosh
computers is System 7. The operating system has been optimized, however,
for highest performance on the PowerPC processor. This optimization of
System 7 benefits applications written for 680x0 systems as well as those
developed specifically for PowerPC processor-hased systems.

General Information
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And while PowerPC-based Macintosh systems running native applications offer
two to four times the performance of today’s fastest 68040- and 80486-based
personal computers, the real promise of PowerPC technology is that it will
enable Apple and other developers to deliver new software capabilities on
Macintosh systems that are currently available only on high-end workstations.

The following chart shows which Macintosh system you can upgrade to the
Power Macintosh platform. Upgrades are performed by either replacing the
logic board or adding an upgrade card.

i Power
6100/60 or 7100/66 or 8100/80 or Macintosh
6100/60AV | 7100/66AV 8100/80AV Upgrade
Macintosh Modei Logic Board | Logic Board | Logic Board | Card
| Quadra 900,950 1T v
Quadra 840AV v
Quadra 800 ¥ v
Quadra700 : o . 7 N
Quadra 660AV ) v B
‘Quadra 650 N 7 N
Quadra 610 o V NN v
llvx, llvi, or Performa 600 3
Macintosh Computers, Vol. 3 25



Battery and AC Adapter Verification

A Warning

26

Lithium Battery Verification

If handled or discarded improperly, the lithium battery in the Macintosh
computer could explode. In addition, the battery cannot be recharged.
Attempting to recharge the lithium battery could cause a violent chemical
reaction.

Take the following precautions when you store, handle, or dispose of lithium batteries:

[nspect the integrity of battery wrappers and store the batteries in the
same packaging or in a similar closed, heavy plastic bag.

Store batteries in 4 designated, well-marked area with limited access.

Do not allow battery leads or terminals to short-circuit.

Do not dispose of batteries in a fire or incinerator. They may explode.
Lithium is water reactive. Dispose of lithium batteries as hazardous waste.
Place the dead battery in the air-tight wrapper and packaging that came
with the replacement battery. Mark the package DEAD and return it to
Apple. However, if the battery is physically damaged (for example,
leaking), do not return it to Apple; dispose of the battery according to
your local hazardous waste ordinances.

To verify a lithium battery, follow these steps:

Remove the battery (Figure 3-A). The Macintosh LC 575 and the
Performa 575, 577, and 578 have a hook-and-loop attached batery. (See
Figure 3-B for these systems.)

Set the voltmeter to the DC scale.

Hold the positive probe of the voltmeter to the battery and the negative
probe to the negative end of the battery.

If the battery voliage is below 3.0 volts (3.2 volts for the Quadra 610, 630,
BHODAY, 800, 840, B40AV, 900, 930, AWS 60, AWS 95) replace the battery.

NiCad Battery Verification
This procedure applies to the PowerBook 1458, 163, 165c¢, and 180c.

e —

Remove the battery.

Set the voltmeter to the DC scale.

Hold the positive probe of the voltmerter to the positive terminal and the
negative probe to the negative terminal of the battery (Figure 3-C).

If the battery voltage is below 5.7 volts, recharge (first) or replace the
hattery.

General Information



Nickel-Metal-Hydride Battery Verification
This procedure applics to the PowerBook Duo and the PowerBook 520, 520c,
540, and 540c.

Remove the battery.

Set the volumeter to the 20 volts DC scale.

Hold the positive probe of the voltmeter to the positive terminal and the
negative probe to the negative terminal of the battery (Figure 3-C).

4. If the battery voltage is between 6 and 12 volts, recharge the battery. If
the voltage is below 6 volts, replace the battery.

el o

AC Adapter Verification
This procedure applies to the PowerBook 1458, 165, 165¢, and 180c.

Plug the AC adapter into a wall socket,

Set the voltmeter to the 10 volts DC scale.

Hold the positive probe of the voltmeter to the inside of the AC adapter
plug and the negative probe to the outside of the plug (Figure 3-D).

If the reading is not 7.5-7.9 volts, replace the adapter.

UJ[\J‘—

:J;x

Duo AC Adapter Verification

Plug the AC adapter into a wall socke.

Connect the AC adapter plug to the PowerBook computer.

Set the voltmeter to the 20 volts DC scale.

Touch the negative voltmeter probe to the contact nearest the power

plug and the positive probe to the contact second nearest the power plug

(Figure 3-D).

5. Ifthe reading is not 24-25 volts, replace the adaprer.

6. Also check the AC adaprer under load. Switch on the PowerBook and
repeat the voltmeter check. If the reading drops more than 1-2 valts,
replace the adapter.

Macintosh Computers, Vol. 3 27




A
Negative Positive
Probe Probe
Battery without cover
B A e
Negative Fositive

Lift Battery from \n‘elcm ﬂ
remove from connector =

PowerBook
520/520¢/540/540¢

c PowerBook 140-180c PowerBook Duo Negalive

Probe

Positive

s K )
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1'-' /
[
LIS
| R
e Positive r \\ ‘
[ Probe || Posil Negati
- s | osilive egative
l l Negative 'f % Probe Probe
P ‘\\\\ Probe > \(/)
\] L/ S
P PowerBook Duo Adapter PowerBook
140-180
AC Adapter \ Negitive
Positive — — Probe
Probe Positive
Probe
Negative — 3
Probe _
Figure 3 Battery and AC Adapter Verification
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CTIA Module Symptom Codes

Apple adopted the CTIA Module Symptom Codes (MSC) in July 1994 to
replace company-specific codes used previously. The industry association,
CTIA, is sponsoring the use of these codes by all personal computer service
providers.

When returning a defective module to Apple, always enter the symptom code
that best describes the problem. If you are using the CTIA form, enter the
six- cligit CTIA code in the CODE field (see Figure 4) on the form

Field
1 Enter the Operaring System Code
2 Enter the Modifier Code
35 Enter the Observed Condition Cade (three digit code)
0 Enter the Action Code
Field
Pellos
P|( VENDORPART# QTY  DESCRIPTION ] | ) (9{:1_?_ _'_| | Po# )
g 1. i |
T2 - . : ;
Sls. L b )
Figure 4 CTIA Failure Code Reference
AppleOrder, the electronic order management tool, implements the CTIA
failure codes in a four-digit format. Select an Observed Condition Code and a
Modifer Code by pointing and clicking the mouse on the symptom that best
describes the problem. These codes will be displayed in the “Observed
Condition” field on the AppleOrder 3.0 form (see Figure 3).
( EXCH OBSERVED
SELECTPART)| DESCRIPTION price |9TY| CONDITION
1. 661-0733 | LGC BD, 16MHZ, MAC COLOR CLASSIC 238.500 | 1 501-C
2. 661-0763 | MOUSE Il, DESKTOP BUS 56.700 | 1 406-C
3.
4 -
Figure 5 AppleOrder 3.0 Failure Code Reference
The Apple SRO form also implements the codes in a four digit format. If you
are using the SRO form, write the three-digit Observed Condition Code
followed by a one-digit Modifer Code in the “Repair Confirmation
Code/Symprom Cade” section on the form.
Macintosh Computers, Vol. 3 29




OPERATING SYSTEM CODE
Description
Not applicable
DOS
Windows
Windows NT
0s/2

UNIX

Apple Il
Macintosh
Novell
Banyan

MODIFIER CODE
Description

Not applicable
Continuous

Intermittent

Fails after warm up
Environmental
Configuration - Peripheral
Damaged

ACTION CODE
Description
Return

Adjust

Reseat

No action
Reload
Configure

OBSERVED CONDITION CODE
Description (Generic)

Good part

No power/power light

Will not boot from hard disk drive
Mechanical

Damaged

System hangs up

Intermittent

Cosmetic

Screen bright, no Mac face
Reset problem

Hibernation/sleep problem

o
L_Im'nmoomb'g_
{1+]

0
o
o
0]
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Code
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102
103

105
106
107
108
109
110
111

Display

No video

Unstable video (jitter/flicker)
Focus/convergence

Poar resolution

No back light

Color(s) missing

Pin cushioning
Horizontal/vertical bright lines
Rolls vertically

Diagonal stripe

Fan not spinning

Distorted sound

Cannot adjust contrast
Random characters on display
Dim or low intensity

Incorrect picture size/alignment
Won't show 2nd monitor

Drives, Internal or External

Noisy

Will not spin

Read/write error

Farmat error

ID error

Lost records

Bad sectors

Drive will not mount

Not recognized w/
utility or formatter

Will not accept disk

Disks do not work in another
drive

Will not boot, reads & writes OK

Input Devices

Keyboard locks up

Sticky key

Inoperative key

Incorrect key code

Foreign substance spilled on
unit

Pointing device not tracking
properly

Jittery/intermittent

Mechanical failure

Bad cord/cable

Locks up system

No response, logic board OK

201
202
203
204
205
206
207
208
209
210
211

212
213
214
215
216
217

301
302
303
304
305
306
307
308

309
310

311
312

401
402
403
404

405

406
407
408
409
410
411
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Boards

Memary error

Keyboard/pointing device error

Hard drive error

Floppy drive error

Video error

Tape drive error

Network card error

Communications error

Configuration error

Parallel ports

Serial ports

Set up

Wrong beeps/startup tone

Emulation

Bad expansion slots

Audio input not functioning

Audio output not functioning

Battery failure

Inoperative control panel

Dark screen with startup tone

Sad Macintosh

Cannot shutdown

Known good mouse/paddle not
working

Bad or no color, monochrome
OK

Will not run off AC power

Power Supply

Overheat (fan problem)

Random reset

Voltage missing

Noise/hum

Crowbar/chirping

Blows fuses

Causes system failures

UPS battery replacement
indicated

UPS power-on indicator not lit

501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522

523

524
525

601
602
603
604
605
606
607

608
609

Printer/Fax

Print quality (include sample)

Paper handling

Accessories

Overheating

PCB

Scanner

Communications

Software

No power light

Improper print head movement

Select button inoperable

Fails self test

Indicator lights suggest fault

Printer not seen by CPU

Self test OK, won't print
fram host

Prints blank or black pages

Multifunction Device

Accessories

Configuration

Consumables

Engine error/fault

Facsimile

Other applications

Paper handling (print scan)

PCB

Print/scan/ image quality
(include sample)

Software

System environment

Docking problem

Modems

Self test fails
Communications failures
Will not dial

Will not answer

Stuck off hook

Locks up

701
702
703
704
705
706
707
708
709
710
711

712
713
714

715
716

801
802
803
804
805
806
807
808

809
810
811
812

901
902
903
904
905
906
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General Troubleshooting

Initial Troubleshooting

Software Troubleshooting

System Enablers

Preparing to Install System 7.1
Software

Installing System 7.1 Software

System 7 Pro

Apple Software Restoration CD

Hardware Troubleshooting

Startup Problems - Flowcharts

MacTest Pro

Apple Personal Diagnostics




Initial Troubleshooting

34

Overall Approach

Quick Checks i —— Perform telephone and on-site quick checks
Y —— Duplicate problem and gather information
Software

Troubleshooting ——— Go over system-crash checklist

Perform appropriate desktop procedures
and praclices

y

Hardware
Troubleshooting

- Perform hardware troubleshooting

Telephone and On-Site Quick Checks

v Check the power source and power connection.

v Check all cables and cable connections.

+ Check the adjustment of all user controls.

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

« Check that the computer system and the system software are

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

Information Gathering

When quick checks do not identify the problem, try duplicating the problem,
and gather as much information about the problem as possible. Take special
note of the following:

e Operating condition of the system when the problem occurs (application
and version, system software and version, whether networked, system
configuration, peripherals, INITs, CDEVs, DAs, etc.)

e Exactly what your customer is doing when the problem occurs

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

*  What your customer has tried to do to fix the problem, and the outcome

e If the problem appeared recently, note what your customer recently
changed or added 1o the system

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

General Troubleshooting
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Software Troubleshooting

System-Crash Checklist

v/ Check whether the problem is peculiar to one application (try
replicating the problem using another application). If the
application is at fault, consult the following chart for suggestions.

Problem Solutions

-t

Program incompatible
with system software

Contact vendor about program update.
Remove program from system.

o

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

Insufficient memory 1. Close other applications and restart program. (You may have
to run program to restart system.)

2. Allocate more memory to application. Select application,
select Get Info from menu bar, and increase allocated
memory in dialog box.

3. |If applicable, check RAM cache. If cache is set too high,
computer diverts some RAM for system use, thus reducing
RAM available for programs.

4. Turn on Virtual Memory.

5. Install additional RAM.

Message “Application Make sure application is present on drive.

is busy or missing” Make sure document was created with same version of
displays application as application on drive.

Launch application first; then open document from application.
Rebuild desktop.

Reinstall application.

Run a utility program, such as Norton Utilities, that resets
corrupted bundle bits.

N -

L T

Programs (especially 1. Run Compatibility Checker before installing System 7. Remove

DAs, INITs, and or update any questionable INITs or CDEVSs.
CDEVs) conflict 2. If program was added just prior to problem, remove offending
program.

3. Remove all DAs, INITs, and CDEVSs, and replace one at a
time until offender is found.

v/ Check whether the problem is with system software (beot from a
floppy) or with multiple system folders (use Find command).
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Problem

Multiple system
folders

Corrupted system
software

Solution

Remove all system folders except folder with Macintosh icon
on it (see Desktop Procedures and Practices).

Replace system software. (When replacing corrupted system
software, avoid introducing new prablems. Always use
Installer on original system software disks; do not use
System 6 Installer with System 7. If you remove System file
before running Installer, you must replace fonts and desk
accessories. Make copies of your customer’s fonts and desk
accessories before running Installer. For more information,
refer to Replacing the System File under Desktop Procedures
and Practices.

Desktop Procedures and Practices

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

Booting With Extensions Off

Symptoms: Applications quit unexpectedly or freeze at any time. Machine may even
hang up when idle.

Qccurs:  If an extension or control panel is not compatible with the system software
(or with another extension or control panel) the machine may exhibit erratic
behavior.

Remedy: Disable all extensions and control panels temporarily.
Procedure: Hold down the shift key before the Welcome to Macintosh message
appears.

Multiple System Folder Problems

Symptoms: System crashes; unusual error messages; font and DA lists change

unexpectedly.
Occurs:  When disks containing system folders are dragged onto system or system
software is loaded without using Installer.

Remedy: Locate and remove all system folders without the Macintosh icon on the

folder; also remove any extra System or Finder files.
Procedure: Boot from known-good system disk, use the Find command to locate and
remove multiple system folders, and reboot computer.

36
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INIT and CDEV Conflicts

Symptoms:
Occurs:
Remedy:

Procedure:

This problem is very common under System 7. Be sure to run the
Compatibility Checker before installing System 7. Remove any
questionable INITs or CDEVs (or update them with newer versions and
rerun the Compatibility Checker).

System crashes and myriad of other problems.

When an INIT or CDEV conflicts with an application on system.

Locate and remove all INITs and CDEVs, and then replace them one at a
time until the conflict returns.

Place all INITs and CDEVs in a separate folder within System Folder (this
prevents INITs and CDEVs from loading when you boot the system), and
return each INIT and CDEV to the System Folder one at a time.
(Renaming an INIT, such as adding a prefix of “Z” so it loads last, may
remedy the conflict.) Tumn off INITs before you install new software.

RAM Cache Out-of-Memory Problems

Symptoms:

Oceurs:
Remedy:

Procedure:

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

Insufficient memory problems; applications won't run; degraded system
performance; |D=28 system bombs in systems configured with 1 MB or less
of memory.

When RAM cache is set too high (available system memory is insufficient
to run program).

Switch off RAM cache or reduce amount of memory allocated to RAM
cache.

Open Memory control panel and reduce RAM cache allocation as desired.
Reboot system.

Rebuilding the Desktop / Slow Finder

Symptoms: Finder cannot locate applications that are on disk drive, or Finder is slow.
Occurs:  When disk is overloaded with applications and icons, or applications
contain excessive number of file comments.
Remedy: Rebuild desktop file (which erases comments from Get Info comment box
of all applications on drive).
Procedure: Hold down Option and Command keys while booting. Click on OK when
asked if you want to rebuild the desktop.
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Resetting Corrupted Parameter RAM

Symptoms:

Occurs:

Remedy:
Procedure:

Macintosh does not boot from internal hard drive, a serial device (modem,
printer) is not responding, or error message that port is already in use.
When an application crashes, it sometimes executes code that corrupts
parameter RAM (PRAM). PRAM contains information required by the
Macintosh operating system (OS) to start up from an internal SCSI drive, as
well as other OS information.

Reset PRAM to its default value.

Hold down Option, Command, P, and R keys during startup but before
"Welcome to Macintosh" appears.

Updating Your Hard Drive Software

Symptoms:
Occurs:

Remedy:
Pracedure:

System does not recognize or boot from hard drive.

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

Replace the hard disk driver.

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

Removing and Preventing Viruses

Symptoms:
Oceurs:

Remedy:

Procedure:

Prevention:

38

Unexplained system crashes; corrupted or disappearing files.

After using a disk or program that is infected by a virus (often contracted
from shareware found on electronic bulletin boards).

Use an antivirus program to eradicate the virus, and practice virus
prevention in the future.

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

Many of the antivirus applications include programs for screening inserted
disks for known viruses—use them! Also, master disks should be locked;
applications can be protected by locking them using the Get Info box. Be
sure the virus utility is System 7 compatible. Incompatible versions can
cause unexpected problems that are difficult to track down.

General Troubleshooting
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System Enablers

System enablers are software modules, specific to a given CPU (hardware
maodel). A system enabler overrides system resources at startup to allow
existing system software to support new Macintosh models. This mechanism
eliminates the need to release CPU-specific system software each time a new
Macintosh model is released. System Enablers are located at the top level of
the System Folder — not in the Extensions folder.

The System 7.1 base system has built-in support for all Macintosh models that
shipped before the release of System 7.1 (from the Macintosh Plus through the
Macintosh Quadra 950 and PowerBook 145). All new Macintosh models
shipping after the release of System 7.1 will include System Enabler software
specific for that model or a particular family of models, such as the Macintosh
PowerBook family.

System enablers replace the release strategy that Apple used in the past for
minor system changes needed for new hardware. The old strategy was to
release a new version of the system software, such as version 6.0.8 or 7.0.1.
With enablers, the differences in hardware no longer require a new system
release, but instead each new computer has its own enabler (if necessary) to
make the system work for that hardware. Enablers reduce user confusion and
unnecessary upgrades. In the past, every time a computer was released with
its corresponding new software , users of older computers were unsure if they
needed to upgrade to the new system software. Many assumed that since it
was newer, it was better. This usually wasn't the case. For instance, upgrading
from 7.0 to 7.0.1 on a Macintosh [lcx, gives you nothing new,

Apple will continue to use system extensions or components to add new
functionality across the product line, as with QuickTime and Macintosh Easy
Open,

Some General Rules About Enablers

System enablers are system software, designed and intended solely for the use
of Apple Computer. Their functionality and implementation will change. An
enabler is essentially an extension to the System file.

If there are multiple enablers in a Svstem Folder, the system will use only one
of them. The system software (System file plus enabler) is responsible for
arbitrating which enabler is used on a specific computer. It looks at the
computer type it's currently running on, the computers that the enabler
supports, and some enabler-internal applicability flags. Note that this is how
the decision is currently made; as enablers are used for more computers and in
different situations, more variables may be added 1o the decision process.
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Systeminabler Versions

System enablers are required for the Macintosh models indicated below with
System 7.1 or later. Macintosh computers that require system enablers will not
operate properly with System 7.0.1 or earlier. The Plus, SE, SE/30, Classic,
Classic 11, LC, LC 11, Mac II, IIx, [cx, si, [Ifx, PB 100/140/145/170, Quadra
700/900/950, Performa 200/400/405/410/430 do NOT need a system enabler.

This chart shows the appropriate system enabler for the indicated Macintosh
computer. You can find the enablers on the Applelink network (Path:
Software Sampler, Apple SW Updates, Macintosh, Supplemental System

Software, System Enablers).

Macintosh Enabler Version
Macintosh Centris 610 Syster_n Enabler 040 1
Macintosh Centris 650 System Enablers 040 |
Macintosh Centris 660AV f System Enabler 088 N 1A

. Macintosh Color Classic Sysle;Enab!er 401 1.05
Macintosh llvi System I-Ernagler 001 1.0.1
Macintosh llvx System Enabler 001 ETT
Macintosh LC Illi System Enabler 003 1.0
Macintosh LC 475 System Er-labler 065 1y
Macintosh LC 520 Sysfém Enabler 403 . 1.0.2
Macintosh LC 575 System Enabler 065 1.1
Macintosh Powe_rBook 160 System Enabler 131* 1.02
Macintosh PowerBook 165 System Enabler 131* 3
Macintosh Powé@ook 165¢ System Enabler 131" 1.0.3
Macintoshﬁnwerﬁook 180 System Enabler 131" 1.0.3 Bl
Macintosh PowerBook 180c System Enabler 131* 1.0.3
Macintosh PowerBook 520 500 Series Enablerf 1.0
Macintosh PowerBook 520¢c 500 Series Enablert 1.0
Macintosh PowerBook 540 500 Series Enablert 1.0
Macintosh PowerBook 540c 500 Series Enablert 1.0
Macintosh PowerBook Duo 210 System Enabler 201t 1.0
Macintosh PowerBook Dua 230 System Enabler 2017 1.0
Macintosh PowerBook Duo 250 PowerBook Duo Enablert 1.0

40
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Macintosh Enabler Version
Macinlosh_ P_owerBook Duo 270c PowerBook Duo Enablerf_ 1.0 a

" Macintosh PowerBook Duo 280 PowerBook Duo Enablert 110

" Macintosh Quadra 605 System Enabler 065 1 1.1
Macintosh Quadra 610 System Enabler 040 1.1 -

| Macintosh Quadra 650 . System Enabler 040 1.1

" Macintosh Quadra 660AV System Enabler 088 71
Macintosh Ousa 800 System Enabler 040 1.1

' Macintosh Quadra 840AV System Enabler 088 IEE

_Macintosh TV System Enabler 404 1.0
Iierfbfma 600 System Enabler 304 N ‘I.U.i
Performa 450, 4?56,_466. 467 System Enabler 308 ) 1.0

' Performa 475, 476 System Enabler 364 IEE

" Performa 550 System Enabler 332 EE

 Performa 575, 577, 578 System Enabler 364 1.0

" Power Macintosh 6100 - PowerPC Enabler [ 1.0
Power Macintosh 7100 PowerPC Enabler 1.0
Paw_er Macintosh 8100 PowerPC Enabler 1.6__

A System Enabler 131 replaces System Enabler 111 and System Enabler 121,

1t  Express Modem users should install the Duo Battery Patch (Extension) which is
available on the AppleLink network.
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Preparing to Install System 7.1 Software

42

This section takes you through all preparation, installation, and post-
installation steps you should take to properly install system software version
7.1 on a Macintosh computer.

Print and read the Read Me file, located on the Tidbits disk inside the Apple
Utilities folder. This file contains current information on System 7.1, Also,
system disks supplied with Macintosh computers come with an Install Me First
disk. If you have this disk, follow the instructions on it.

If you don't have an Apple hard drive, or it you used third-party software to
format vour hard drive, verify that the formatting software is compatible with
System 7.1. Contact the software developer.

System software version 7.1 requires a Macintosh computer with at least 2 MB
of RAM (4 MB of RAM is strongly recommended), and a hard disk with at least
5 MB of disk space available.

You can install aver System 6 or System 7, or on a hard drive that doesn't have
a System Folder. The Installer can't install on a hard drive with System 5 or
earlier. If you have System S or earlier, it's important to follow the instructions
for a clean installation.

Back Up Your Hard Drive

Back up your entire hard drive, If this isn't possible, at least make a backup
copy of your System Folder,

1. Click the System Folder once to select it.

2. Select Duplicate from the File menu or press Command-D.

3. Save the duplicate System Folder to another hard drive or to floppy disks.

Disable Virus and Security Software

1. Select Control Panel from the Apple menu.

2. Double-click the security software icon (for example, Empower or
MacPassword).

3. Turn off the security software.

4. Close the security software window.

5. Close the control panel window.

6. Double-click your System Folder to open it.

If you have Symantec Antivirus for the Macintosh (SAM) installed, drag

SAM Intercepr and SAM Virus Definitions out of vour System Folder.

General Troubleshooting
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Prepare for a Clean Installation

1. Start up from the Disk Tools disk. If the computer ejects the Disk Tools

disk and won't start up from it, be sure you have an Apple SuperDrive. If

vour computer doesn't have a SuperDrive, you need System 7.1 on 800K

disks. To get these disks, call the Apple Assistance Center at (800)767-

2775,

Double-click your hard drive icon to open it.

Double-click your System Folder to open it.

To retain some of the fonts and desk accessories vou've installed, you'll

have to remove them from the current System file. Double-click the

System file and drag the fonts and desk accessories out.

5. Seclect the Finder file within the System Folder.

6. Hold down the Shift key, scroll down, and select the System file.

7. Drag the Finder and System files to the Trash.

8. Emptying the trash should wait until installation is successful, in case
anything goes wrong. These files are harmless in the trash.

9. Close the system folder’s window.

10.  Click on the system folder’s name to highlight it.

11 Type the word “storage™ and press the Return key.

£ e

Remove Unnecessary and Incompatible Files

[f you have the Tune-Up file in your system, delete it from the Extensions
folder within the System Folder. The System 7.1 Installer doesn't remove
Tune-Up, and removing it saves disk space. System 7.1 includes Tune-Up
enhancements,

MODE 32 and MacTCP 1.1 and earlier versions aren't compatible with System
7.1 1f vou have these installed, remove the files from the Extensions folder.
You can use the 32-bit system enabler with System 7.1 instead of MODE 32.

Check Available Hard Drive Space

Be sure you have at least 5 MB of disk space available on the hard drive where
you're installing the svstem software. Double-click on the hard drive icon, and
choose by Icon from the View menu. The upper-right corner of the window
displays the amount of available disk space. If there's less than 5 MB available,
you'll need to delete some files. Copy files to floppy disks if vou need to, then
drag them to the Trash, and empty the Trash.
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Check Compatibility
If vou're upgrading from an earlier version of System 7 to 7.1, check the
Software Compatibility list or run Compatibility Checker 2.0.

Run Disk First Aid

Disk First Aid is a utility that verifies the directory structure of any hierarchical
file system (HFS) based storage volume, Many hard drives, loppy drive, and
compact disc (CD) drives are HFS-based storage volumes,

If imperfections are found within a volume, you can use Disk First Aid as a
“first step” to repair the defects. If a volume has suffered several corruptions,
vou may need to use other utility programs or repair methods.

Be sure vou followed the instructions under "Disable Virus and Security
Software” earlier in this section, before you begin.

1. Startup with the Disk Tocls disk. The Disk Tools disk icon appears in the
upper-right corner of the desktop. If it doesn't appear there, select
Restart from the Special menu. When the disk ejects, push it back into
the drive immediately.

2. Double-click the Disk Tools icon to open it.

3. Double-click the Disk First Aid icon.

Click the Drive button to select your first hard drive. Click the Open
button.

5. Click the Start button. If there are no problems, and you want to check
other disks, choose Close from the File menu and then choose Open.
Select anather drive. If a drive is damaged, click the Repair button. 1
repairs are unsuccessful, vou'll need 1o back up the drive, then reinitialize
the drive with HD SC Setup.

6. Choose Quit from the File menu.

General Troubleshooting
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Update Hard Disk Drivers

Drivers are small bits of information that tell your hard drive how to interact
with your Macintosh computer. You must update these drivers on an Apple
hard drive before installing System 7.0 or higher.

Before updating drivers, be sure vou followed the instructions under "Disable
Virus and Security Software™ earlier in this section.

1. Startup with the Disk Tools disk. The Disk Tools disk icon appears in the 3 ‘
upper-right corner of the desktop. [If it doesn't appear there, select

Restart from the Special menu. When the disk ejects, push it back into

the drive immediately.

Double-click the Disk Tools icon to open it.

Double-click the Apple HD SC Setup icon.

Click the Update button in the dialog box that appears. If the update is

successful, it will display the message "Driver Update Successfully

Completed.” If the Update button is dimmed, no update is required.

5. Click the Quit button.

el A
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Installing System 7.1 Software

Note

46

System 7.1 software consists of either:

A set of nine 800K disks: Disk Tools, [nstall, Install 2, Install 3, Printing,
Fonts, Fonts 2, Tidbits, and Tidbits 2, or

A set of six 1.44 MB (high density) disks: Disk Tools, Install, Install 2,
Printing, Fonts, and Tidbits.

To install System 7 soltware, follow these directions:

Il you're installing from 1.44 MB disks, start your Macintosh computer
from the Install disk.

If you're installing from 800K disks, start up from the Disk Tools disk.
Then eject the Disk Tools disk and insert the Install disk. Since the 800K
Install disk doesn't contain a System file, vou can't use it as a startup disk.
You'll have to swap between the Disk Tools and Install disks 4 to 6 times
hefore the Installer begins.

When the welcome message appears, click the OK button. The Easy

Install window appears. Select one of these two available options:

e lasy Install, which installs the Macintosh system software and
printer software recommended for vour computer, or

e Customize Install, which lets you override the recommended
software and choose the software you want installed.

For Macintosh Quadra, PowerBook, and 1L.C users: When installing System
7.1 on the Quadra 700, 900, and 950; Macintosh LC and LCII; and
PowerBook 100, 140, and 170 computers use the Easy Install option or
choose System software for any Macintosh in the Custom Install
window, DON'T use Custom Install for other software choices—the
Monitors control panel won't install properly if you use this option.

Easy Install

L.

-N!\J

Click the Switch Disk button to select the disk vou want to install with
system software.

Click the Install button to do the Easy Install.

Follow the instructions on the screen. Messages appear, prompting you
for the proper disks. When installation finishes, a dialog box appears.
Click the Quit Button.

Select Restart from the Special menu,

General Troubleshooting
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Customize Install

L. Click the Customize button.

2. When a window appears, click the Switch Disk button to select the disk
you want to install with system software,

3. Select the items you want to install. Press the Shift key, and click o select
multiple items. Your selections appear beneath the scrolling window.

4. When vou've made your sclections, click the Install button. Messages
appear, prompting you for the proper disks. You'll see a message telling
you that installation is complete.

5. Click the Quit button.

Net Install
If someone has previously set up the network, vou can install System 7.1 over a
network:

Connect to the shared disk that contains the Net Install folder.

Open the Net Install folder.

Double-click the Installer icon.

Follow the instructions under "Easy Install" or "Customize Inscall," which
appear carlier in this section.

[ N R

After Installation is Complete

If you want to use the fonts and desk accessories that were installed in your
old System file, drag the font files to the new System Folder on your hard
drive. The system will automatically place the fonts into the Font folder. Drag
the desk accessories to the Apple Menu Items folder.

If you installed any software that modified your old System file, you need 1o
reinstall that software after you install Svstem 7.1. Delete the old System file
from the desktop. The Installer program doesn't install QuickTime
automatically. Use the QuickTime disk to install the QuickTime extension,

If you need to create an empty suitcase, duplicate an existing suitcase. Drag
the contents of the duplicated suitcase to the Trash. You can duplicate the
remaining suitcase whenever vou need one.
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Svstem 7 Pro doesn’t replace System 7.1—it enhances the functionality of the
base system software release. System 7 Pro provides the following software in
one package:

*  System 7 version 7.1.1

e PowerTalk 1.0 (AOCE collaboration services for individuals)

¢ AppleScript 1.0 (runtime and script editor)

e QuickTime 1.6.1 (Apple’s multimedia technology)

System 7 Pro has all the features of System 7 including:

*  TFast access to files and applications with Finder tools such as Find, the
Apple Menu, and aliases

e Publish and Subscribe functions for automatic updating of documents

e Support for Apple TrueType technology

®  One-button installation

You can install System 7 Pro in any Macintosh computer with 4 MB of RAM (5
MB of RAM is recommended), a hard drive, and an Apple SuperDrive. System
7 Pro doesn’t run on the Macintosh 128, Macintosh 512, Macintosh Plus, or
Macintosh XL.

If you already have System 7 software installed on your disk, the System 7 Pro
Installer will update it, leaving your existing fonts, desk accessories, extensions,
and so on untouched.

PowerTalk

PowerTalk allows you to correspond and work with others using built-in mail
and collaboration services, Use your madem or an AppleTalk network to send
messages of any type — inchling text, images, video, and sound — to other
System 7 Pro users.

With PowerTalk, you can send items from vour desktop by dragging and
dropping the item to be sent onto an information-card icon for the recipient.
You use this same method whether you're sending the item to other
PowerTalk recipients or using access software provided by other vendors to
reach fax or other electronic-mail destinations.

Incoming mail items arrive in a single universal desktop mailbox directly on

the Macintosh desktop. You can open items, copy them to folders, and
otherwise manipulate them as you would any other desktop objects.

General Troubleshooting
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PowerTalk also lets vou create catalogs of information that facilitate your
collaboration with others, from simple address lists to collections of images or
sounds.

PowerTalk has a “key chain” that lets vou protect and access your mailbox,
AppleShare volumes, and other services using a single access code.
Commercial-grade electronic-signature support is provided via PowerTalk’s
DigiSign software.

PowerTalk features:

e Exchange mail with other PowerTalk users without a server or system
administrator.

¢ Send items with a “drag and drop” of desktop icons.

e  Send a single document over multiple delivery mechanisms (fax,
electronic mail, and so on) with a single command.

*  Use PowerTalk catalogs to organize the information you refer to most
often when collaborating with others.

*  Implement basic mail services with the AppleMail letter application,
which supports text, images, video, and sound.

*  Protect your mailbox and other PowerTalk services with a single access
code.

*  Use DigiSign software to approve documents electronically.

e Use PowerTalk-savvy applications to further automate and extend your
messaging capabilities.

*  Obtain additional authentication and encryption capabilities with optional
PowerShare servers.

*  Receive mail from multiple sources in a single desktop mailbox, with an
In Tray for viewing and organizing all kinds of correspondence sent to
you andl an Out Tray for viewing the correspondence you've sent.

AppleScript
AppleScript is a system-level “macro” language that lets you invoke pre-
scripted automated tasks,

AppleScript features:
*  Automate routine tasks.
e Create custom solutions using off-the-shelf AppleScript-savvy

applications.
e Use a consistent scripting language across all AppleScript-savvy
applications.
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QuickTime
QuickTime is Apple’s multimedia technology. It lets vou view, copy, and paste
video, animations, images, and sound as easily as vou manipulate text.

QuickTime features:

Enables vou to edit and play back QuickTime movie files.

Uses a cross-platform file formart that allows playing back Macintosh
QuickTime files on Microsoft Windows systems using QuickTime for
Windows,

Offers built-in ability to compress video, animation, and still-image files to
a [raction of their original size.

Supports Kodak’s PhotoCD format.

Lets vou import audio files from CDs using an AppleCD 300 or 300i CD-
ROM drive and add them to QuickTime movies using the QuickTime
standard file-preview cialog box from any QuickTime-compatible
application.

Supports PowerBook systems that have 16-level gray-scale display.

General Troubleshooting
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Apple Software Restoration CD

The Apple Software Restoration CD products help Service technicians quickly
and accurately restore system software and market-bundled applications on
systems they are repairing or upgrading.

Each CD includes these features:

e CDwith the capability of hooting the system

e At Fase interface

e Avariety of Apple disk utiliies (such as Disk First Aid and HD SC Setup)

= A familiar Installer interface for restoring software to a drive the user
chooses

*  Tastinstallation

*  Easy-to-follow user's guide

*  Anondine Read Me file

e Compatihility with AppleCD SC Plus, AppleCD 150 and AppleCD 300

Apple Software Restoration CD System Software

This product provides software and installers that allow technicians to restore
the original svstem software that shipped on an Apple computer, peripheral,
printer, or networking card. Included on this CD is the necessary software for
initializing, updating, and repairing hard drive directories.

This €D is available by subscription only and will be updated quarterly or as
often as Apple determines is necessary. Each update in this subscription
program will replace the previous version of the CD.

To order the System Software CD (part number: (077-8000), contact the Apple

Customer Service Center at 800-919-2775.

Apple Software Restoration CD Market Software Series
Volumes 1 and 2

This product provides software and installers for technicians to restore the
original system software that shipped on computers offered through specific
market or channel programs since October, 1992, Use this tool during the
repair process to restore system software and third-party bundled applications.

Volume 1 contains the system software and third-party applications included
on Consumer Channel configurations. Volume 2 contains K-12/Higher
Education configurations.  Both volumes also contain software for initializing
systems with HD SC Setup and for updating and repairing hard drive
directories, This CD isn't subscription-based, but is available for individual
purchase.
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Isolating a Hardware Problem

System Self-Tests Diagnostic error chords
v
- " —— MacTest Pro
Diagnostic Software | ——
— Macintosh Hard Drive Test
Y
Symptom/Cure Symptom/cure charts
Charts _I: )
Module swapping
Y
T‘%%?,{.iﬁ;?losung Stariup problem flowcharts

e System Self-Tests—Start up the customer’s system, listen for diagnostic
error chords.

e Diagnostic Software—If the system passes the self-tests but the problem
persists, try running the appropriate MacTest Pro program. If you
suspect a hard drive problem, vou should also run the Macintosh Hard
Drive Test program.

e Symprom/Cure Charts—If the customer’s system (or MacTest Pro) does
not boot or MacTest Pro fails to find the problem, refer to the
symptom/cure charts in the section that covers your customer’s
computer. If you think you recognize the problem and you have the
necessary replacement module with vou, try module swapping,

¢ Troubleshooting Flowcharts—If the customer’s system (or MacTest Pro)
does not boot or MacTest Pro fails to find the problem and the problem
is not clearly defined or not listed in the symptom/cure charts, refer to
"Startup Problems—Flowcharts" in this section. These flowcharts present
a step-by-step procedure for isolating the problem.

General Troubleshooting
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Hardware Troubleshooting Guidelines

Use only known-good test equipment and diagnostic programs.

The troubleshooting tools are designed to test a system in its minimum

configuration. Disconnect external peripherals and remove all NuBus

cards. After verifving that the computer is fully operational, reinstall or
reconnect and test each expansion card and external device one at a time.

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

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

5. When instructed to replace the logic board only, place the customer's
SIMMs on the replacement logic board. There is never a need to move
the ROM SIMM from one logic hoard to another. Certain logic hoards,
built early in production, use a ROM SIMM. Boards produced later have
ROMs mounted directly on the logic board. Moving the ROM SIMM, will
cause the hoard to be rejected by Apple.

6. Always verily that the original problem has been fixed. To verify that the

original problem is fixed, duplicate the conditions under which it

appeared. To verify that there are no additional faults, run MacTest Pro.

o —
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Startup Problems — Flowcharts

START
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Does
disk icon with
flashing "?*
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| Yes
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MagcTest Pro disk.

Does

MacTest Pro

main screen
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?

No

Shut down and install
known-good MacTest Pra disk.
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Does
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No Go to
>{_ Flowchart 6.

¥

Run MacTest Pro. Verify
» |there are no system faults.
Run Hard Disk Test.

Flowchart 1 Startup Problems
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only. START
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Goto
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2. Disconnect disk drive 2 cable.
3. Run system from drive 1 only.

Y
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4. Replace power supply.
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Flowchart 3 Startup Problems
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Turn off system power, remove the top cover,

and check the lithium batteries with a voltmeter.

The batteries must read:

3.0V or higher: Macintosh Compacts, LC
Series/Quadra 605, Performa
400 Series.

3.2V or higher: Quadra 610, 650,660AY, 800,
B840AV, 900, 950, AWS 60, 80,
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1. Replace power supply.
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Flowchart 4 Startup Problems
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Flowchart 5 Startup Problems
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MacTest Pro is a modular software program that you can use as a diagnostic
test at the beginning of the troubleshooting process, to help identify the
source of problems with Macintosh computers and peripherals. It can also be
used as a confidence test after vou have completed your repair steps, to verify
that the problems identified earlier were successfully repaired.

The modular design of MacTest Pro allows you to customize the software for
use in different testing and repair environments, such as on-site service and
repair centers. MacTest Pro can also be customized for the types of hardware
that you work with most frequently, such as Macintosh 1I's, PowerBooks, Apple
Workgroup Servers, or Power Macintosh systems.

Additional Sources of Information

In addition to the overview presented here, there are several other sources of
information about MacTest Pro. The MacTest Pro User'’s Guide and the
MacTest Pro Reference Guide are distributed with the software program. The
READ ME FIRST file is distributed on the MacTest Pro Applications and
Modules disk, and contains the most up-to-date information on new or revised
MacTest Pro software. Periodically, screen-readable versions of the MacTest
Pro documentation are posted to AppleLink (path: Apple Service/Training
icon; Service & Support bulletin board; Service & Support folder; Diagnostics
folder). Occasionally, when it is necessary (0 release a new or revised test
maodule to the field more quickly than the subscription mailing process will
allow, the test module may be posted to AppleLink (same path as above) so
that Service Providers can download it at their convenience. Announcements
regarcing update mailings are included in the Apple Service Notices (included
with the Service Source CD and on AppleLink).

How to Obtain MacTest Pro

MacTest Pro software is available for purchase as part of the Macintosh Family
Diagnostics Starter Kit (Service Part Number 077-8312). The Starter Kit also
includes a one year subscription to the Macintosh Family Diagnostics Renewal
Program (Service Part Number 011-7091). The subscription must be renewed
yearly in order 1o continue receiving updates and revisions to diagnose and
test new Macintosh products.

General Troubleshooting
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Suggestions for Using MacTest Pro

MacTest Pro is distributed on one non-bootable disk, called MacTest Pro
Applications and Modules, and on several bootable disks. If the computer you
are diagnosing cannat boot from its own hard drive, or if its system software is
suspect, you may want to use the bootable disk configured for the particular
Macintosh being tested.

In possible, you will want to hoot the computer from its own hard drive,
preferably with extensions off. You can create a MacTest Pro folder on the hard
drive by dragging/copying the MacTest Pro Application and the suite of test
modules you wish to run from the MacTest Pro Applications and Modules disk
to the hard drive. Now you can launch MacTest Pro from the hard drive.

Placing the application and test modules on the customer’s hard drive has
several advantages. First, it allows you to customize the test suite you wish to
load, which helps avoid the “out of memory” condition that can occur if you
try to load more test modules than the customer's system can handle. Second,
it avoids having to run the computer without the Finder, which can be very
inconvenient if you need to turn AppleTalk on or off while running the tests.
Launching MacTest Pro from the hard drive also allows you to save and print
test reports more conveniently. Finally, the tests usually run faster from the
hard drive than from a floppy.

MacTest Pro Bootable Disk Configurations

Each of the MacTest Pro bootable disks is configured to boot on a different
“family” of Macintosh compurers, as described below. Each disk contains the
MacTest Pro application, several critical test modules, the required system
enablers (if any), and a specially configured minimum System file. In order to
fit on the bootable disk with the MacTest Pro application and test modules,
this minimum Svstem file does not include the Finder. (Note that this
information is subject to change as new Macintosh systems are introduced.)

Macintosh CPU Tests, Volume 1A
This bootable startup disk tests the Macintosh SEA0, Hex, e, 11si, 11, Tk, and
[Ifx computers.
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Macintosh CPU Tests, Volume 1B

This bootable startup disk tests the Macintosh Classic I1, Color Classic, 1.C, LC
1L, LC 1, LC 520, Ivx, Ilvi, Performa 200, 250, 275, 400, 403, 410, 430 450, 460,
460, 467, 520, 600, G00CD and Macintosh TV computers.

This disk also provides the following system enablers (used with System 7.1 or
later soltware):

¢ Enabler 001 - for Macintosh Ivx, Ilvi, Performa 600, and Performa G00CD
*  Enabler 003 — for Macintosh LC 11

Enabler 308 — for Macintosh Performa 450, 460, 466, and 467

Enabler 332 — for Macintosh Performa 230, 275, and 550

Enabler 401 — for Macintosh Color Classic and Performa 250

Enabler 403 — for Macintosh LC 520 and Performa 520

Enabler 404 — for Apple Macintosh TV

Macintosh CPU Tests, Volume 2

This hootable startup disk tests the Macintosh L.C 475, Performa 475 and 476,
Macintosh Centris 610 and 650, Macintosh Quacdra 605, 610, 650, 700, 800, 900,
and 950 computers.

This disk also provides the following system enablers (used with System 7.1 or
later software):

*  Enabler 040 — for Macintosh Quadra 610, 650, 800 and Centris 610 and
650

*  Enabler 065 — for Macintosh LC 475, Performa 475 and 476, and Quadra
605

Macintosh EPG Tests, Volume 3

This bootable startup disk tests the Macintosh Centris 660AV and Quadra
650AV and 840AV computers.

This disk also provides System Enabler 088 for using System 7.1 or later

software on Macintosh Centris 660AV and Quadra 660AV and 840AV
compulters.
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PowerBook Tests, Volume 1 :

This bootable startup disk tests the Macintosh PowerBook 100, 140, 145, 1438,
160, 165, 165¢, 170, 180, and 180c computers.

This disk also provides System Enabler 131 for using System 7.1 or later
software on PowerBook 160, 165, 165¢, 180, and 180c computers.

PowerBook Duo Tests, Volume 1

This bootable startup disk tests the Macintosh PowerBook Duo 210, 230, 250,
and 270c caomputers, and the Macintosh Duo Dock 1 and Duo Dock 11
computers.

This disk also provides the PowerBook Duo Enabler for using System 7.1 or
later software on PowerBook Dua 210, 230, 250, and 270c computers.

Power Macintosh CPU Tests, Volume 1
This bootable startup disk tests the Power Macintosh computers.

This disk also provides the Minimal PowerPC Enabler for using System 7.1.2 or
later software on Power Macintosh computers.

Power Macintosh Upgrade Card Tests
This bootable startup disk tests the Power Macintosh Upgrade Cards,

This disk also provides the following system enablers (used with System 7.1.2
or later software):

*  Minimal PowerPC Card Enabler — for Power Macintosh Upgrade Cards
*  Enabler 040 — for Macintosh Quadra 610, 650, 800 and Centris 610 and
630 computers,

In addition to the computers listed above, this disk is also designed to start up
on Macintosh Quadra 700, 900, and 950 computers in which a Power
Macintosh Upgrade Card is installed.
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Apple Personal Diagnostics (APD) is designed to reduce system downtime,
minimize support calls, offer troubleshooting tips, and help users identify the
source of problems. The software combines system profiling, disk file
structure repair, benchmark testing, hardware testing, and system software
checking in one easy-to-use package giving users a wealth of information about
their computers with a click of a mouse. APD will enable users to better isolate
the cause of problems with their hardware and system software, and in many
cases allow them to repair damaged disk file structures.

APD is not intended for use as a service tool by Apple Authorized Service
Providers. Apple Service continues to recommend MacTest Pro as the primary
diagnostic and repair verification tool for AASPs. APD was designed to
empower end users to identify irregularities that may affect system
performance. APD, in combination with its supporting documentation,
provides the means for a customer to become more effective at
troubleshooting their Macintosh system.

There are some important differences between APD and MacTest Pro that
service professionals should understand. MacTest Pro was designed solely for
use by Apple Authorized Service Technicians. It is a more sophisticated
diagnostic product than APD and includes advanced test options that are
pertinent to a service/support professional. Regular releases of MacTest Pro
are sent to authorized Service Technicians via an on-going subscription
program each time new Apple CPUs are released. In addition, MacTest Pro
tests are more in-depth and perform detailed verifications of the
subcomponents contained in each computer Apple manufactures,
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Cable Connectors

The pin numbers shown below are for the connectors attached to the ends of

the Macintosh peripheral cables, as viewed from the front of the connector.

5
I Processor-Direct Slot, 152-Pin [
1 1
i
1
|

= HDI-20
PowerBook Video [—/ﬁ—| C
Ol 2 30 ['_,/ﬁﬂMES _ ﬁ

13 1
HDI-45-pin Mini DIN-4
3 Apple AALI IO 454443 3736 35 LRI ERng
<uo (Ethemet) Y T 1 - /
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5 J——‘-wl —f— 19
\ FaL= | ,
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w ° 1110 9 32 4
S-Video Mini Din 7 Serial Mini _E)in-B GeoPort Mini Din-9

= \Ah/

2. 3
D'\ / \
Dl 5 DB-15 /B
IO,
9 15 :
Composite Video (RCA jack) D
Y IN/OUT
Sig” @— Gnd —d RF Input
7
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Microphone Jack
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Pinouts
GeoPort — Mini DIN-9
The back panel of all Power Macintosh maodels contain two /0 ports for serial
telecommunication data. Both sockets accept 9-pin plugs allowing either port
to be independently programmed for asynchronous or synchronous
communication formats up to 9600 bps. This includes AppleTalk and the full
range of Apple GeoPort protocols.
Pin Name Function
1 - -_§OLK (out) Reset pod or get pod_aﬁention -
2 " Sync (in)/SCLK (in) Serial clock from pod (up to 920 Kbit/sec.)
3 - TxD- | Transmit - N
4 ~ Gnd/shield | Ground -
__5 RxD- | Receive - .
6 | 'i'xD+ ' Transmit + - o
E Wake up/TxHS Wake up CPU or do DMA handshake
8 — 7F§xD+ 7 Receive + - —
9 fl +5V . Power to pod (350 mA maximur}n)
Apple Desktop Bus Connector
Connector type: Mini DIN-4 male. The total length of all cables should not
exceed 16 feet (5 meters).
Pin Signal Name Signal Description
1 Data Bidirectional data bus
2" Power On/ Signal momentarily grounded to pin 4 to begin
power-up sequence in CPU
3 Power +5 volts
4 Ground Signal ground

* On the Macintosh Il family, Quadra 700 and 900, and PowerBook series only. Pin 2
is unused on all other models.
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Modem and Printer Ports
Connector type: Mini-DIN 8

Pin Signal Name Signal Description
E HSKo Handshake out
_2 | Hski Handshake in/external clock
3 TxD- Transmit data -
4 GND Signa_l gFou_nd
5 | RxD- Receive data -
6 TxD+ Transmit data +
T NC General purpose input*
8 ‘ RxD+ Receiveidaia +

RCA Jack Pinout

Pin Input Connector Output Connector

1 AGND AGND

2 | AGND 'AGND

3 ‘ Video Y (luminance) Video Y (luminance)

4 | Video C (chroma) Video C (chroma)

5 1%2C clack (l-squared)’ Composite Video o
6 +12 V at 250 mA maximum? No connection |
7 [72C data? a No connection

1 Phillips serial bus
2 Fusedati1 A
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HDI-45

The Power Macintosh computers provide connection to AudioVision monitors
(and other monitors when used with an adapter cable) by means of an
AudioVision HDI-45 monitor socket on their back panel.

Pin Description Pin | Description
1 Analog audio ground ] 24 | Reserved
2 Audio input shield | 25 . Reserved

'3 | Leftchannel audio input —'26 ; Fl;ground (shield)

4 R Right channel audio input 27 | Red video output (75 Q)

) 5_ —Lell channel audio oleut_ 28 i ] 12C data signal* (I-squared)
6 " Right channe_l audio oulﬁut 29 7 1n2C clock signal‘i{l—squared)
7_ ) H-e_se-ie& - _30 ‘Reserved -

_8_ . __Mc;nitor ID sense line 1 __31 Monit;r_ID -

T . -Enitor ID sense line 2 32 \ ﬁonitor IDi a
10_ G_reerTgrou_mj (shield) i 33 | Vertical sync signal

_1_1 o _Gieen \;ideo output (75 s)f - _._34 . Composite sync signz_ll
12 Video input power ground | 35 | ADB power +5 V

[ 13| Power for camera +5 V/ 7736 | apB ground
14 Reserved | a7 | ADBdata

_15 ATeserved __38 Keybani atch—

16 Reserved 39 | Reserved )
| 17 ~1 _Heserved 40 { Reserved -

18 Monitor ID sense line 3 41 | Monitor ID

19 | S-video input shield | a2 Horizontal sync signal
20 S-video input luminance (Y}—_43 [ Vide_o_;%c ground
21 S-video inpuTchroma (C) 44 s A mground (shield)

22 | Reserved | 45 Blue video output (75 ©)
23 | Reserved 1 .

¥ Phillips serial bus interface
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Ethernet-AAUI Connector Pinouts

The AAUT (Apple Attachment Unit Interface) connector is a 14-position, 0.050-
inch-spaced ribbon contact connector. AAUI signals have the same
description, function, and electrical requirements as the AUI signals of the
same name, 4s detailed in the IEEE Standard 802.3-1990 CSMA/CD, section 7.

Pin Signal Name Signal Description
1 ﬁ\lT’wr Power (+12V @ 2.1W or +5V @ 1.9W) —
2 | DA Data in circuit A - -
3 DB Data in circuit B -
4 VCC {loilage Common - =
5 CI-A * Control In circuit A
T 7?8 Control In circu_il B i
7 | 45V | +5 volts (from host)
8 +5V mlts (from hc?st)
‘9 | DOA Data Out circuit A
TD | po-B Data Out circuit B
11 —WC ) [ Secondary Vollag_e Common i
12 ) NC Reserved 7 0
13 NC Reserved ) i
14 " FNPwr | Secondary +12V @ 2.1W or +5V @ 1.9W
- Shell Protective Gnd N Protective Ground o 1
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Audio Output Connector — Stereo
Connector type: Stereo miniature phone plug (3.6 mm). The internal speaker
is disabled when this connector is in use.

Pin

(Sleeve)
(Tip)

(Ring)

Signal Name Signal Description
| GND Signal ground
| Left 1-volt*, peak-to-peak audio signal with an

impedance of 47 ohms, left channel

' Right 1-volt*, peak-to-peak audi&%nal with an
impedance of 47 ohms, right channel

*  The PowerBook series produce a 0.75-volt, peak-to-peak signal.

Audio Output Connector — Monoaural

Connector type: Monoaural miniature phone plug (3.6 mm). The internal
speaker is disabled when this connector is in use.

Pin ‘ Signal Name Signal Description

(Sleeve) GND Signal grou.rnd 7

(Tip) " AUDIO 5-volt, peak-to-peak audio signal
Microphone Input Connector
Connector type: Stereo miniature phone plug (3.6 mm).

ACaution Do not connect any device other than the Macintosh microphone into
the microphone input connector. The connector provides +8 volts
for the microphone. Connecting incompatible devices could damage
the device or computer.

Pin Signal Name Signal Description
(Sleeve) _GND ' Signal ground
7 (Tip) +8V . +8 volts for powering electret micro;;hone
| (Ring) ] Right AiAudio input with a maximum amplitude of 20 mV at

l 600 ohms impedance
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HDI-30 and BR-50 SCSI Disk Adapter Cable

These connectors are found on the SCSI Disk Adapter cable. The pin numbers

that are not mentioned are reserved.

HDI-30 BR-50 Signal Name Signal Description
2 26 | /DBO SCSl data bit 0
1,3 19 GND Ground, Pin 1 enables SCSI disk |
mode
4 o7 /DB1 SCS| data bit 1
38 TERMPWR Termination power (not supplied
by PowerBook 100)
6 28 ~ /DB2 SCSI data bit 2
7 29 /DB3 SCSl data bit 3
8 A | GND Ground N
9 44 IACK SCSI acknowledge 0
10 5 GND Ground
11 30 /DB4 SCSI data bit 4
12 2,38 GND Ground
13 11,9, 6 GND Ground
14 31 /DB5 SCSldatabit5
15 24 | anp | Ground
16 [ a2 | /oB6 ~ SCSI data bit 6
17 [ 7 GND Ground
18 a3 | /oB7 SCSI data bit 7
19 34 | /oBP SCS| data bit parity
20 | 23,16,20 | GND Ground
21 49 - /REQ SCSl| requést—
22 21,22 | GND Ground 1
23 43 /BSY SCSIbusy
24 25 GND Ground
25 41 IATN SCS| attention
26 48 /CID SCSI control/data
27 | a5 /RST SCSI bus reset
28 46 | /MSG | SCS| message e
29 a7 | /SEL | SCSl select
30 50 e SCSI input/output
72 Ports and Pinouts
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External Video Connector

Connector type: l4-pin, high-density female. All Apple-manufactured
Macintosh monitors except the 21-inch Color Display and Two-Page
Monochrome Monitor are supported,

Pin Signal Name Signal Description
1 RED.VID Red video R
2 ' RED.GND | Red video ground i
3 | MON.ID1 Manitor 1D, bit 1
4 | vsYNo/ | Vertical sync
5 | csyner Com;ﬁe sync
6 | CavsYNC.GND | Composite & vertical sync ground B
7 | GRN.GND | Green video groundi o
8 G_F{m Green video 4
9 MON.ID2 Monitor ID, bit 2
10 | HsYNC.GND Harizontal sync gr;)uncl 1 i
11 MON.ID3 Monitor D, bit 3 .
12 | HsYNG/ | Horizontal sync
(13 BLU.VID  Blue video
14 | BLUGND ~ Blue video ground
| Shell | CHASSIS GND Chassis ground
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SCSI Connector — DB-25
Total length of all SCSI cables should not exceed 20 feet (6 meters).

ACaution This interface uses the same type of connector as a standard RS-232
serial interface but is electrically very different. DO NOT connect RS-
232 devices or cables to this port. Doing so can damage the device
and the computer.
Pin Signal Name Signal Description
1 HiEQ/ [ Request N
' 2 0 FEG/ Message i
3 1o/ Input/output
4 RST/ Reset -
5 T ACK/ -_“Wowledge
6  BUSY/ | Busy )
7  GROUND  Signal ground
8  Data0/ | paabito
9 | GND | signalground
10 | Data3/ Data bit 3 [
1 " Datas/ Data bit 5 - ]
12 | Datas | Databite
13 | Data7/ Data bit 7
14 1 GND Siénal ground N
15 oD | Control/data
16 | anD " signal ground -
17 AT  Attention .
18 GND ' Signal ground -
19 SEU | select -
20 PARITY/ | Dataparity
21 Datat/ Data bit 1
22 Data2/ Data bit 2 -
23 Datad/ | Datanbit4 -
24 GND Signal ground -
25 " TERMPWR +5 volts terminator power -
74 Ports and Pinouts
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SCSI Connector — HDI-30
This connector is present on the Macintosh PowerBook series (except the Duo
210/230).
Pin Signal Name Description
1 ~ SCSI-Mode/ SCSI disk mode enable signal
2 | Dala0/ Data bit 0 B
3 | eND 7mground .
4 | Datat/ | Data bit 1
5 T;rrerwF | _+5 VWOE pmer_
& | Dame/ ~ Databit2 N
7 | Datad/ Data bit 3
8 | GND _mgfound
9 ~ ACK/  Acknowledge |
10 . __G:ND — 1 Signafgrou]& [
11 | Datad/ Data bit 4 N
12 | GND | signal ground ]
13 | GND o | signal ground o
14 | Daas/  Databits -
15 | GND Signal ground o
16 Data6/ Databité
17 GND | signalground B
18 | Data7/ Databit7
19 PARITY/ Data parity
20 | GND _MQrouF )
21 | REY Request 0
22 | GND ~ Signal ground
23 - | Busv/ Busy )
24 GND Signal ground
25 - ATN/ ~ Attention
26 ol Control/data
27 | RST/ Reset ']
28 | Msar Message
29 SEL/ Select
30 o) ) Input/output i
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External Floppy Drive Connector - HDI-20

This connector is present on the Macintosh Duo MiniDock and PowerBook
Duo Floppy adapter. An HDI-20 1.4 MB drive can be connected to this port.

Pin l Signal Name Description
- 1 GND Signal grour_u; i o
2 GND o Signal ground = =
' 3 ] GND B gignal ground e ‘
4 GND Signal ground -
5 ] NC . No connection B
6 ¥V +5vols DG =
7 +5V | +5volisDC
8 45V +5voltsDC
9 45V +5 volts DC
10 NC I No connection - = |
ET PHO Phase0 o
12 PH1 | Phase1 N ]
13 PH2 | Phase2 .
14 PH3 | Phase3 i
15 | WREQ/ Write request 7 l
16 HDSEL Head select
17 ENBL2/ External drive select =
18 RD Read data
Ts WR Write data .
20 NC No conneztm7r1 -
76 Ports and Pinouts
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External Monitor Connector

Connector type: DB-15.

Pin Description Pin Description
K " Red ﬁnd 9 i Blue video signal )
2 Red video signal 10 Monitor sense 2
3 ‘ Ciom;;siie synchronization 11 Synchronization ground B
4 Monitor sense 0 12 Vertical synchronization
5 © Green video signal 13 Blue groum_j i
6 ~ Green ground 14 Horizontal synchronization
Fi " Monitor sense 1 15 Horizontal ;ynchronizaiion
ground
8 No connection - 4
S-Video Input
The Power Macintosh AV card also contains two identical connectors for
S-video input and output, with adapter cables [or composite video devices that
have RCA connectors, like television equipment.
Pin Input Connector Output connector
1 ~ AGND AGND
2 ~ AGND AGND i
3 Video Y (luminance) - Video Y (Iuminéncef
4 ' Video C (chroma) Video C (chroma)
5 In2C clock (I-squared,) Composite video
6 +12 V at 250 mA maximum? No connection
7 II\_20 datal No connection

1 Phillips serial bus
2 Fusedati.1A
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Coax/Twinax Interf;ce_Card — Coax Connector

Connector type: BNC male

Pin Signal Name Signal Description
(Tip) CX+ .—Trargmigréceive data -
_(Sleeve) CX- Signal ground ]
Coax/Twinax Interface Card — Twinax Connector
Connector type: DE9 female
Pin Signal Description Pin Signal Description
I No connection 9 * No connection
2 No connection TJ . No connection
3 No conneclion 11 " No connection
_4 No conneciior{ 12 - No connection e
5 No connection 13 * No connection
6 No connection 14 : “B” twinax signal
7 “A" twinax siénal |18 i No cénnect{cﬁ 1
8 No connection - l
78 Ports and Pinouts
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Computer Port Locations

Macintosh Color Classic

; | | b
Apple Printer Modem ScCsl Sound  Micro- NuBus

Desklop
Bus

Output  phone Access
Input Door

Macintosh LC 520, 550; Performa 550, 560

7 / I g
Apple Printer Modem scsl Sound  Micro-  NuBus

Desktop Output phone Access
Bus Input Door
Macintosh LC 575; Performa 575
2 =) ’ = l } [
/ / | | !
Apple PriFner Modem Sscsi Sound Micro- NuBus Communication
Desktop Qutput  phone Access  Card Acess
Bus Input  Door Door
Macintosh TV

[1,'

/ |
APP|P- Pnntet Modem
Desktop
Bus

SCSI Video RF  Sound Sound
QOutput  Input in out
(Coaxial) left  right

Macintosh LC lll, LC 475; Performa 450, 460, 466, 467, 475, 476; Quadra 605

M.f (e.

@ |

\

5 F/ = \ 0y, N

Video Pnnler Modem
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SCsl  Apple  Sound Micro-  NuBus

Desktop Output phone  Access
Bus Input Door
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Macintosh Quadra 610; WS 60

PDS Card Access Cover

=

|
Video Scsl Ethernet Printer Modem  Apple  Sound  Micro-
Desktop Output phone

Bus Input

Composite Composite

Quadra 660AV Line-out Line-in
| |
|
Ve A N
@ @ PDS Card Access Cover
) e & B« '8 o
® (@ |[ei=—)e @ !’.":. :
| \ | I
| \ | I
Sound Micro- Ethernet SCSI  Printer Mndem S-Videa Video S-Viden Apple
Output phone Out In Desktop
Input Bus

Power Macintosh 6100/60 (no card Installed)
Power Macintosh 6100/60AV (AV card installed)

S-Video S-Video
In Out

:.‘~ <) ﬂ\

Ethernet HDI-45  Printer Modem Apple Sound Micro-
Video Desktop Qutput phone
Bus Input
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Quadra 650, Performa 600

(@]

& @ ?- ]

9950

Vldeu Sscsi Pnnler Modem Apple Sound M|cro-
Desktop Output phone
Bus Input
Quadra 650
@ (@] T <) 0
&) G

L7

Video SCSI Ethemet Printer Modem  Apple Sound Mlcro-
Desktop Output phone

Bus Input
B B
&) @)
DB-15 ‘
W )
Note 1 — Note 2
7100/66 or| & 7100/66AV
2 MB Video = Card
Card
Power Macintosh 7100/66 , ' e
Power Macintosh 7100/66AV PAY 2%
o & £ I
@ o @

SCSI  Ethemet HDI-45 Printer Modem Apple Sound Micro-

Video Desktop OQutput phone

Bus

Note 1

Input

The figure shows a Power Macintosh 7100/66 with a 2 MB video card installed

(DB-15 connector).
Note 2

The figure shows a Power Macintosh 7100/66AV video card installed
(DB-15 connector) and S-Video input and S-Video output ports.
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Macintosh Quadra 800

Video —— ()

SCsI

Ethernet —

Printer —

g
Modem — — @ &,

Apple
Desktop
Bus

Sound Output —;

Microphone -1 )

Input

82

Macintosh Quadra B40AV

SCSsI

Ethernet ——{

Sound Output —
Microphone —
Input

S-Video Out —

Video —

S-Video In —

Modem —

Printer —

Apple

— | O

)

— (@& [

Deskiop 7
Bus J"

Sound  Sound
out in
(lefty  (right)
o %
o) (o)
S =)
ouT IN
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Power Macintosh 8100/80
Power Macintosh B100/80AV
Workgroup Server 8150

SCSI -

Ethernet -
Note 1
HDI-45 8100/80
Video 4 MB Video Card

DB-15 Connector

Printer — :. M:\_” _— L _rj:l

Modem —

Apple
Desktop -
Bus

|
/S-Video DB-15 S-Video
L |4 In Connector Out

Sound —
Output

Microphone —
Input

‘Note 2
8100/80AV Card

Note 1

Workgroup Server 95
Workgroup Server 9150

—— Video

& [” — 1 Ethernet

S

SCSI

Oy

& *7 Modem

—— Apple
Desktop Bus
&) |(@)——— Soundin (right)
& |(@ ) Soundin (left)
0 .—— Microphone
= @ Input
—— Sound Output

The figure shows a Power Macintosh 8100/80 with a 4 MB video card installed

{DB-15 connector).

Note 2

The figure shows a Power Macintosh 8100/80AV with a video card installed
(DB-15 connector) and S-Video input and S-Video output ports.
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PowerBook 145, 1458, 170

 lmieco e e
- /“/ ;.
5 [EH QO@ ®0,0
7 \ \
/ I \
Power Internal scsl Apple  Sound aner Modem
Adapter Modem Desktop  Input/
(optional) Bus Output

PowerBook 165, 165c, 180, 180c

a’
‘a

Power Internal  SCSI Apple
(optional) Bus

PowerBook 520, 520c, 540, 540c

Mlcro— Sound Vlden Prlnter Modem
Adapter Modem Desktop phone Qutput

Input

& =) A¢

G

9 ® 3 .Léﬁc_::aw llilllr

N

Power Appla MICFO- Sound F'nnter! Ethermet Video SCSI Internal

Adapter  Desktop phone Quiput Modem Modem
Bus Input (optional)
PowerBook Duo 250, 270c, 280, 280c
=) s ‘,/;l'\"\x_
o c flmse) |
[?l AL 1Mo il
I ¥
Internal Processor-Direct Power Modem
Madem Slot, 152-Pin Adapter or Printer

(optional)

Macintosh Duo Dock Il

0

6] .{ [

b8
@0

Intamal Mncro- Sound SCSI Eihe.mel Printer Modem Video

Modem  phone Output
(optional)  Input

84

Apple
Desktop
Bus
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Symptom/Cure Chart
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Specifications — Power Macintosh Upgrade Card

Processor

PowerPC 601 microprocessor; requires system software version
7.1.2 or later

Mémory

D!E!AM: System you are upgradi;lg with the Power Macin?osh
Upgrade Card must have a minimum of 8 MB of RAM
ROM: 4 MB

‘ SRAM: 1 MB of cache

Note

86

The Power Macintosh Upgrade Card (Figure 1) is compatible with any 68040
Macintosh computer that has a processor-direct (PDS) slot (Figure 2). This
card adds the benefits of Power Macintosh technology to vour Macintosh and
it doubles the 68040 processor speed up to a maximum of 66 MHz. This card
is user installable. Refer to the “Power Macintosh System Overview" in Chapter
2, General Information, for additional information.

The Power Macintosh Upgrade Card does not support AV functions.

Figure 1 Power Macintosh Upgrade Card

Power Macintosh Upgrade Card
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Macintosh PDS Slot Locations

Processor-
Direct Slot

(front)
Macintosh Quadra 700

Processor-
Direct Slot

oo

5

Processor- ||l — —
Direct Slot

(front) =
Macintosh Quadra 650 (front)
Macintosh Quadra 900/950

‘ R0 =T

| 000 g

= | I g ;ljl"_'ilj |
‘ o Praocessor- L 7h :
= l

- —| :
| Direct Slot [ imaeoman
- e

Processor- I
Direct Slot ‘I.

(o) (front)
Macintosh Quadra 800 Macintosh Quadra 610

Note: The Quadra 610 requires an adapter to install the Power Macintosh Upgrade Card.

Figure 2 Macintosh PDS Slot Locations
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Symptom/Cure Chart — Power Macintosh Upgrade Card

General Problems

Computer won't start

Can't open program, or
program quits
unexpectedly

Application doesn’'t work
properly; system error
messages

Application runs slower
than before card was
installed

System runs out of
memory when running
Power Macintosh
applications

Card is turned on in

contral panel, but computer
starts up with card turned
off

Mouse tracking on screen
is erratic

Computer hehaves
strangely or has
problems starting up

88

Solutions

1. Reseat Power Macintosh Card.
2. Verify that computer has at least 8 MB of RAM.
3. Replace Power Macintosh Card.

1. Quit other program, or restart computer.

2. Allocate more memory for the program via the
program’s Get Info window.

3. Tum on virtual memory via the Memory control
panel.

4. Tum off Power Macintosh Card via the control
panel.

5. Reinstall system software.

6. Install additional RAM.

1. If using an older application, turn off Modem
Memory Manager via the Memory control panel
and restart the computer.

2. Before running the application, turn off the Power
Macintosh Card via the control panel. Choose Shut
Down from Special menu. Wait 10 seconds and
switch on the computer.

1. If application was not designed for the Power
Macintosh, then before running the application,
turn off the Power Macintosh Card via the control
panel. Choose Shut Down from the Special menu.
Wait 10 seconds and switch on the computer.

1. Turn on virtual memory via the Memory control
panel. (Hint: Set the virtual memory size to the
size of the available built-in memory plus 1 MB.)

2. Install additional RAM.

1. After turning on the card in the control panel,
make sure you choose Shut Down (not Restart)
to turn off computer completely before restarting
it.

1. Turn off virtual memory via the Memory control
panel.
2. Install additional RAM.

1. Clear parameter RAM. Be sure to turn
back on Power Macintosh Card and reset date,
time, monitors, and file sharing.

Power Macintosh Upgrade Card
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lllustrated Parts List — Macintosh Color Classic

Internal Microphone

CRT Assembly \

Screw (4) |

Degauss Bracket

Degauss Cail
Fan Assembly

Rear
Housing

Plate

Screw (4) .-~
o

Analog Board/
Power Supply

Manual Insert
Floppy Drive

Manual Insert
Floppy Drive
Carrier

1/0 Door
Assembly ———— HDA
HDA Carrier
5'—
b—————Screw (4)
& B " -~
Security __;if-\j <. —~*— Screw (2)
Screws ?l/ \
i Push Button
Access )
Cover o
Rear Case
Chassis
Speaker
Assembly G
N —— Flat Cable
Mak = Assembly
Logic Board
—— Shield, Bottom
Figure 1 Macintosh Color Classic Exploded View
90 Macintosh Color Classic
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Analog Board/ Power SUPPIY ..., 661-0732
Chassis Assembly
Cable, Flat Assembly 922-1804
ChBSSIS: s s R R s 922-1809
PCB; Push Bullon:csmmnmmnsnmmmnaansamssaninmaig 922-1800
Shield; Boltom: i asmnsmmiisnsniraisamiaisiasiitss 922-1810
CRT Assembly
9" RGB CRT Assembly, Australian ...........c.ccccceeviciiiiiinee......661-0024
9" RGB CRT Assembly, DOmMestic ..........cceeeviiiieiciiiiieinnd 661-0004

9" RGB CRT Assembly, European..........ccccoccveeeencnniiiinnene....661-0022
Degauss, Bracket (Pkg. of 10) .......ccecviviiiiniiiiniiiiiieninnnn..922-1818
Degatss Coll..cnnnnsmnnasnarunnmnsnesiainanian S22~ 1816

Floppy Drive
Apple SuperDrive, 1.4 MB Drive Mechanism...........cccococnenand 661-0474
Apple SuperDrive, Manual Insert Floppy Drive .. ....661-0121
Carrier, Floppy, Manual Insert .... ....922-0445
Carrder; SUperDVE .. awiommmisstnis i 922-1807
Screw, Plastic Case/ Floppy Carfier..........ccooeiiiiciniiiennns 416-1305
Shield, SUPBIDIIVE «.co..cceiiinriisiinisiiessessismesssestessssnssmsssisionses 922-1808

Front Bezel
Front Bazel... i ammisimnisisnsns s saaimnivi 922-1811
Front Bezel, Manual Insert FIOPPY ....cccocvvieiinieeiecniiieseeciieen, 922-0446
Internal MICrophone:...... cvaamiiisissrisssissmmssiiios 922-1802
Namie Plate (Pkg. 0 10) .c..iuiisiosiciiisvinmisssmisissssmesss 922-1813
Scerew, Tap, 420375 (Pkg: ol 10} 922-1819

Hard Drive

Carrier, Hard Drive, 3.5".... ....922-1806

HDA, 40 MB, 3.5" SCSI .............. weeeene861-0112
HDA, 40 MB, 3.5" SCSl............... cirssesisssiseans s OO 1207 13
HDA, BD MB, 3:5" SESL.....ccumnmmiivisvmmsvasrissimsniinssviisasonss 661-0774
HDA, 80 MB:-3.5% BB s msmnssssissis im0 1= 1089
HDA, 8O MB; 3.5 SEBL...oucmmssmummnsisrsinsismmssnssnsssigssmsar BT T
HDA, 160 MB, 1" High, 3.5" SCS8I ....ccccccsnimissiensissississsssisenss 8611847
Screw, SEMS 6-32x313 PN CRS ....ccoveviiiieee i ee s 440-6105
Logic Board
DRAM SIMM, 1 MB, 80 NS ..eeieoiiieirieee et ene e 661-0520
DRAM SIMM, 1 MB, 80 NS ...uveeriiiiiiiciiieenrsiriceesesinnie s sesinees 661-0719
DRAM SIMM, 1 MB, 80 ns, 72 PiN.cvvvvvveeeneireeieeeeeesiee e, 661-0734
DRAM SIMM, 2 MB, 80 NS ...oooieieieciieeeeeceeeeeeeeanreeeeeanaees 661-0643
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DRAM SIMM, 4 MB, 80 ns, 72 Pin 661-0808
DRAM SIMM, 8 MB, 80 ns, 72 Pin 661-0809
Lithium Battery w/o Leads.......cccceceeiieveiieeciieecieeecresesne e 742-0011
Logic Board .. . TR U OPUTROR. . . . .| 0 I £ |
VRAM SIMM, 256K 80 ns .. rreerereenne s nneresesse s ssaesssensens 06 1-0722

Rear Housing

Access Cover, Rear Case .....ooeeeicivviceeeeeciiiiieeeeee e ceiesennnnn . 815-1154
Access Cover, Shield, Rear Case.... 805-0137
Fan AsSemDIY.....c.ccoeiiiimccic .. 922-1803
1/0 Door ASSEMDBIY ........cveveiiiiiiisi e, 922-1815
Rear Housing ... 922-1814
Rubber Feet ......... 865-0051
Screw, Torx, K40 1 79x16 TP Flai (Pkg of 10) 922-0392
Speaker ASSEMDBIY ......cccceeeerririreneenseeeesesreceeeeneene.. 922-1801

Miscellaneous
Apple Keyhoard |l...........ocvvesiriinsmmenssssirsorenasssssssansssssnsssansased 661-0603
Mouse, Apple Desktop BUS Il ........ccccueiiiiiiecnniiiicinceeea 661-0763

Logic Board Diagram
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Specifications — Macintosh Color Classic

Processor

Memory

ask Storage

/0 Interfaces

IICT lievices

gound and
Video

Electrical

thsical

CPU: Motorola 68030 microprocessor; 16 MHz; built-in paged
memory management unit (PMMU); 256-byte instruction and
data caches

Coprocessor: Socket for optional Motorola 68882 floating-point
coprocessor; 16 MHz

Addressing: 16-bit data bus; 32-bit address bus; 16-bit internal
registers

RAM: 4 MB of dynamic RAM on board; expandable to 10 MB (100
- ns or faster SIMMs); dual SIMM expansion slot (two 30-pin
connectors); includes RAM disk software
ROM: 1 MB of main ROM on board; 2 MB maximum of main ROM
PRAM: 256 bytes of clock/calendar/parameter memory; long-life
lithium battery
VRAM: 256K of VRAM on board; expandable to 512K of VRAM
with 256K VRAM SIMM (100 ns or faster VRAM SIMM); 68-pin
VRAM SIMM connector

Floppy Drive: lntema|71.4 MB Apple SuperDrive, Apple Supai);ive
Manual Insert Floppy Drive
Hard Drive: 3.5-inch, internal 40, 80, 160 MB SCSI hard drive

Serial: Two RS-232/RS-422 serial ports; mini DIN-8 connectors

SCSI: One SCSI parallel port; DB-25 connector; connects up to six
external SCSI devices

Apple Desktop Bus: Two ADB ports; mini DIN-4 connector;
maximum of three ADB devices recommended; maximum
current draw 500 mA

Sound: Sound-input, external microphone port 8-bit monoaural
sound, sampled at 22 or 11 KHz; monophonic sound-output jack
for external audio amplifier or headphones

Processor-Direct Slot: Macintosh LC-compatible, 96-pin PDS
expansion connector

Keyboard: 80 key with numeric keypad; soft power-on switch
Mouse: Apple Desktop Bus Mouse Il

Microphone: Built-in electret, omnidirectional microphone
Speaker: Adjustable sound control on front of bezel

Sound Generator: 8-bit digital analog conversion, using 22-KHz
sampling rate

VRAM: Standard 256K of VRAM on board displays up to 256
colors; enhanced 512K of VRAM displays up to 32,000 colors

Video Display: 10-in. (diagonal) Trinitron CRT, 9-in. viewable
screen; 512 by 384 pixels; 76 dpi

Line Voltage: 90-240 VAC; universal power supply
Frequency: 47-63 Hz, single phase
Maximum Power: 100 W

Height:  14.5in (37.0 cm)

Width:  9.9in. (25.2 cm)

Depth:  12.6in. (32.15 cm)

Weight: 22.5-23.2 |b. (10.2-10.5 kg)
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Symptom/Cure Chart — Macintosh Color Classic

Video Problems

Screen is black, too dark,
or too bright; audio and
drive operate

Screen is black: power-on
light, fan, and drives
function

Screen is bright and audio
is present, but no video
information is visible

Single vertical or
harizontal line displays

Predominant color cannot
be adjusted

Picture breaks into
diagonal lines, or picture
rolls vertically or
harizontally

Out of convergence (color
bleeds from text or lines)

Black screen spots (burnt
phosphors)

94

Solutions
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Adjust contrast button on front bezel.

Adjust brightness. Use Brightness control panel.
Check yoke cable connection.

Perform video adjustments.

Reseat analog board.

Replace analog board.

Replace CRT.

Reseat analog board.
Replace analog board.
Replace logic board.
Replace CRT.

Perform video adjustments.
Reseat analog hoard.
Replace analog board.
Replace CRT.

Replace logic board.

Reseat analog board.
Replace analog board.
Replace logic board.
Replace CRT.

Perform video adjustments.

Reseat analog board.

Replace analog board.

Replace CRT if red, green, or blue cannot be
turned off using appropriate controls.

Reseat analog board.
Replace analog board.

Perform convergence adjustment.
Reseat analog board.

Replace analog board.

Replace CRT.

Replace CRT.

Macintosh Color Classic
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Screen jitters or flashes

Out of focus

Flashing or wavy screen
or monitor emits high-
pitched noise

Raster size too short/tall
or narrow/wide

Linearity bad (size of
text/graphics differs at
top, bottom, or sides of
screen)

Raster tilted or shifted

Raster distorted (barrel-
shaped, cormners not
square, stretched or
compressed at top of
display, or sides not
perpendicular)

Raster not centered

ol

-

arwh

LENERE

-t

bl S
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Verify that adjacent computer equipment is

properly grounded. Move electrical devices away

from monitor. Temporarily shut off all fluorescent
lights in area.

Check that all ground cables are secure.

Reseat analog board.

Replace analog board.

Perform focus adjustment.

Reseat analog board.

Replace analog board.

Replace CRT only if one part of display remains
out of focus despite adjustments of focus controls
to their limits.

Reseat analog board.
Replace analog board.

Adjust harizontal or vertical size control.
Reseat analog board.
Replace analog board.

Reseat analog board.
Replace analog board.

Verify that distartion is not due to environmental
conditions (move monitor to different location).
Perform appropriate geometric adjustments.
Perform yoke adjustments.

Reseat analog board.

Replace analog board.

Verify that distortion is not due to environmental
conditions (move monitor to different location).
Perform appropriate geometric adjustments.
Reseat analog board.

Replace analog board.

Replace CRT (only in rare instances).

Verify that distortion is not due to environmental
conditions (move monitor to different location).
Adjust horizontal or vertical center control.
Reseat analog board.

Replace analog board.
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Floppy Drive Problems

Audio and video are

present, but internal

floppy drive does not
operate.

Disk ejects; display shows
icon with blinking “X"

Unable to insert disk all
the way

Does not eject disk

Internal floppy drive runs
continuously

Hard Drive Problems

Internal or external hard
drive does not operate

96

Solutions

O3 LR B, X

Startup from floppy.

Replace bad disk with known-good disk.

Reseat floppy drive.

Replace floppy drive.

Reseat logic board.

Replace logic board. Retain customer's SIMMs,
math coprocessor, and PDS card.

7. Replace floppy drive cable.

1. Replace bad system disk with known-good system
disk.

2. Replace floppy drive.

3. Replace logic board. Retain customer's SIMMs,
math coprocessor, and PDS card.

1. To eject previously inserted disk, insert opened
paper clip into hole beside floppy drive.

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

3. Replace floppy drive.

1. Insert opened paper clip into hole beside floppy
drive.

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

3. Replace floppy drive.

1. Replace bad disk with known-good disk.

2. Replace floppy drive.

3. Replace logic board. Retain customer's SIMMs,
math coprocessor, and PDS card.

4. Replace floppy drive cable.

Solutions

1. Startup from floppy.

2. Verify that SCSI loopback card is not attached.

3. Verify that internal hard drive has all three
terminating resistor packs on circuit board.

4. Verify that external drive is properly terminated.

5. Replace hard drive.

6. Replace logic board. Retain customer's SIMMSs,
math coprocessor, and PDS card.

7. Replace hard drive data cable.

Macintosh Color Classic
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Works with internal or s

external SCSI device but
does not work with both

Verify that SCSI device ID switch setting on
external device is higher than 0. Also verify that ID
switch setting on external SCS| device does not
duplicate 1D switch settings on any other attached
external SCSI devices.

2. Replace terminator on external SCSI| device.

3. Replace SCSI select cable.

4. Replace logic board.

Peripheral Problems Solutions
Cursor does not move 1. Check mouse connection.

2. If mouse was connected to keyboard, connect it to
rear ADB port instead. If mouse works, replace
keyboarc.

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

4. Startup from floppy.

5. Replace logic board.

Cursor moves, but 1. Startup from floppy.
clicking mouse button has 2. Replace mouse.
no effect 3. Replace logic board.
Cannot double-click to 1. Startup from floppy.
open application, disk, or 2. Remove extra system files on hard drive.
server 3. Clear parameter RAM.
4. If mouse was connected to keyboard, connect it to

No response to any key
on keyboard

Known-good ImageWriter 1.

or ImageWriter || does not

print 2.

Macintosh Computers, Vol. 3

rear ADB port instead. If mouse works, replace
keyboard. If mouse does not work in any ADB
port, replace mouse.

Replace logic board.

Startup from floppy.

Check keyboard connection to ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board.

Make sure that Chooser and control panel settings
are correct.

Replace printer driver and system software with
known-good driver and software.

Replace printer interface cable.

Replace logic board.
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Known-good LaserWriter
does not print

Startup Problems

Won't start up from
keyboard; power switch is
an

After turning “on” the
power on/off switch, the
computer starts up right
away, without user
touching the power key on
the keyboard

Computer is dead on
arrival

Miscellaneous Problems

Clicking, chirping, or
thumping sound

Smoke/odor

Neo video, no audio, and
no drive operation

“Sad Macintosh” icon

98

Make sure that Chooser and control panel are set
correctly.

2. Replace printer driver and system software with
known-good.

3. Replace AppleTalk box and cables with known-
good equipment.

4. Replace logic board.

Solutions

1. Test battery for 3.6 VDC.

2. Remove battery for 10 minutes, then replace the
battery.

3. Replace logic board.

4. Replace analog board.

1. Check if analog/power supply modules have a
black jumper installed at location BD11 (near focus
knobs). If present, remove the jumper.

2. Try known-good keyboard and ADB cable.

Press the keyboard power-on key (this is also the
shutdown key).

Solutions

Gy o S0 L

£ =5

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

Replace analog board.

Replace logic board.

Replace analog board.

Connect the power cord.

Switch power on.

Push Power On key on keyboard.
Replace power cord.

Replace analog board.

Replace logic board.

Restart from Disk Tools disk.
Replace RAM SIMMs on logic board.
Replace logic board.

Macintosh Color Classic
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Upgrades — Macintosh Color Classic

VRAM Upgrade

The Color Classic has 256K of video RAM (VRAM) soldered on the logic board.
You can increase the amount of VRAM to 512K by installing a 256K VRAM
SIMM in the SIMM slot (connector [9). Use only 100 ns or faster VRAM SIMMs.

DRAM Upgrade

The Color Classic has 4 MB of RAM soldered on the logic board and can be
expanded to 10 MB of RAM. The Color Classic includes one SIMM expansion
slot with two 30-pin connectors.  The system requires 100 ns or faster RAM
SIMMs,

Math Coprocessor Upgrade

You can add a Motorola 68882 math coprocessor to the logic board in the
Color Classic, thereby increasing overall system performance.  Position the
math coprocessor over socket U9 with the beveled edge of the chip toward the
large contact connector (J13) at the front of the board. Align the pins in the
socket and gently press down the chip. Refer to “Installation Procedures™ in
Chapter 2, General Information.

PDS Upgrades
The 96-pin processor-direct slot in the Color Classic is compatible with the
PDS slotin the Macintosh LC. Currently Apple offers two PDS expansion cards
for the Macintosh LC and the Color Classic—the Apple e emulation card and
the LC Ethernet card.
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Video Adjustments — Macintosh Color Classic

A Warning This product contains high voltage and a high-vacoum picture tube.

A Caution

100

To prevent serious personal injury or equipment damage, review the
CRT safety instructions before performing these procedures.

With the rear housing removed, the metal chassis could short to the
bottom of the logic board. Before switching on system power, make
sure the chassis is not touching the logic board. To prevent the
bottom of the chassis from bucking and touching the logic board,
you may want to support the rear corners of the chassis.

Geometry Adjustments

The controls on this monitor require a short hex-head plastic tool to make
adjustments. If the tool is long or o thin, it will be too flexible, which will
make fine adjustments difficult. Use a short, rigid, hex-head plastic tool o
minimize flexing. Do not use metal alignment tools—they are a shock hazard.
Start up the computer using MacTest Pro and display the All-White Screen test
pattern.

Centering Adjustments
Using a hex-head plastic adjustment tool, adjust the horizontal or vertical
center controls (see Figure 3) until the raster is centered in the display area.

Size Adjustments

1. Using a hex-head plastic adjustment tool, adjust the vertical height
control (see Figure 3) until the raster is 4.9 inches (= 1/16 inch) or 1245
mm (% 1.5 mm). Verify this height.

2. Using a hex-head plastic adjustment tool, adjust the horizontal width
control (see Figure 3) until the raster is 6.7 inches (%= 1/16 inch) or 1685
mm (£ 1.5 1.5 mm). Verify the width.

Focus

1. Using MacTest Pro, display the Focus test pattern (see Figure 3).
2. Adjust the focus control until the Focus test pattern is as clear as possible.

Macintosh Color Classic
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Each video adjustment is shown with its video test pattern.

N/S Correction Anode Cap/Wires
Control
E/W Gorrection
Control
Plastic Yoke
Callar Sriah
rightness
C\I;?:I(S Control
Screw|_/ (On Front Bezel)
CRT Video

5 Conve rgence
[ Control |

"M | ww

Fiyback Transformeereaismk

S :."'-},! g & o

T CAUTION
[ &HIGH-VOLTAGE
a AREAS

{ } 1 |t
Adjustment Controls !

Sub- Green Blue Red Green Blue Vertical Horizontal Herizonlal Pin  Horizontal Vertical Vertical
Conlrast Drive Drive Bkgnd Bkgnd Bkgnd Height — Width Bow Phase Center Cenler Angle
BB VH HW PB

@0@8@0@0@0@0@
OB 77

LU
L/

Figure 3 Color Classic Video Adjustments
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Note

102

Cutoff

Perform the cutoff video adjustment whenever vou replace the analog board.
Also perform the cutoff video adjustment prior to adjusting white balance.
Switch on the system at least 10 minutes prior to performing these
adjustments.

Switch on system power. Using MacTest Pro, display the Gray Bars test
pattern.

Press the contrast up button and set screen contrast to the maximum,
Select the Brightness control panel from the Apple menu. Drag the
brightness control to midrange.

Using the adjustment tool, set the red, green, and blue background
controls to the full counterclockwise positions (Figure 3).

Set the green and blue drive controls clockwise to their 3/4 position. (To
set the green and blue drive controls to their 3/4 position, turn the
controls to their full clockwise position and then turn back 174 turn,

Set the sub-contrast control to its full clockwise position (Figure 3).

Using a hex-head plastic adjustment tool, adjust G2 until the first bar in
the test pattern is completely black and the second bar is barely
discernible (Figure 3).

Set the sub-contrast control to the center position,

White Balance
Before adjusting the white balance, perform the cutofl video adjustment. Make
sure that the:

o

W

Gray Bars test pattern is displayed
Contrast is set to maximum
Brightness is set to midrange

Using a the adjustment tool, alternately adjust the red, green, and blue
background controls until there is no predominant color in the four
darkest bars. The darkest bar must remain completely black throughout
the rest of the procedure. If you notice a predominant color in the
darkest bar, readjust the appropriate background control.

[f necessary, adjust the blue and green drive controls until there is no
predominant color in the four brightest bars.

Check the four darkest bars. If necessary, adjust the red, green, and blue
hackground controls until there is no predominant color,

Using MacTest Pro, display the All-White Screen test pattern.

Using the light meter, adjust the sub-contrast control until the light meter
measures at the high end of the 10 scale.

Macintosh Color Classic
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Convergence

1. Remove the rear housing.

2. Switch on system power. Using MacTest Pro, display the Crosshatch 1 test
PZIIIL’FI‘I_

3. Using a hex-head plastic adjustment tool, adjust the convergence control
(see Figure 3) on the CRT video board for best overall convergence.

4. Using a hex-head plastic adjustment tool, adjust the N/S correction
control (Figure 3) for best convergence of horizontal lines at the top and
bottom of the screen.

5. Adjust the EAW correction control (Figure 3) for best convergence of
vertical lines a the left and right sides of the screen,

6. Adjust the EAY amp control for best convergence of horizontal lines at

the left and right sides of the screen.

Geometric Distortion Adjustments

1. Remove the rear housing.

2. To determine which control to adjust, compare the display with the
distortions shown in Figure 3.

3. Using a the adjustment tool, adjust the control that is appropriate for the
distortion,

4, If the display is so distorted that you can't tell which adjustments to
make, perform the adjustments in the following sequence:
®  Pin phase (KS)
e Vertical angle (PR)
¢ Horizontal bow (PB)

5. If the display is still distorted, repeat the vertical angle and pin phase
adjustments.

6. Ifyou can't correct the distortion replace the analog board.
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A Caution

A Caution
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Yoke Adjustments
1f you replace the CRT, vou will probably have to adjust the yoke.

Because you must make yoke adjustments from the rear of the
computer, use a mirror to view the computer screen. Do not reach
around the computer to adjust collars and rings.

L
2

=1 o

Remove rear housing.
Using an insulated cross-tip screwdriver, loosen the yoke clamp screw
(Figure 3) two or three tums,

With the rear housing removed, the metal chassis could distort
the bottom of the logic board. Before switching on system
power, make sure the chassis is not touching the logic board. To
prevent the bottom of the chassis from buckling and touching
the logic board, you may want to support the rear corners of the
chassis.

Switch on the computer.

With one hand, grasp the plastic yoke collar and rotate it until the top
and hottom edges of the picture are parallel with the wop and bottom of
the bezel.

Switch off and unplug the computer.

Discharge the CRT.

Hold the plastic voke collar in position and carefully tighten the yoke
clamp screw so that the collar cannot slip. If the yoke is not positioned
close enough to the CRT, screen distortion will occur, Do not
overtighten the screw.

Replace the rear housing and switch on the computer.

Verify that the top and bottom edges of the picture are parallel with the
top and bottom of the bezel.

Macintosh Color Classic

» 20 D20 )0 ) D) H)

)



EEEEREEEEEREEEEEREEREERE AN R R ENEREEEREERNENRNR

Macintosh LG 520, 550, 575
Performa 550, 560, 579, 577, 578
Macintosh TV

lllustrated Parts List 106
Bezel, Chassis, and Drive
Configurations 110
Specifications 112
Symptom/Cure Chart 114
Video Adjustments 120
Additional Information 125
Logic Board Diagrams 126




lllustrated Parts List — LC 520-575; Performa 550-578; Macintosh TV

1/0 Door Assembly

Screw \

Rear Case — ¢

Access Cover S

Rear Case —— — B

Access
Cover Shield

tr—— Rubber Feet

- Internal

Microphone
Assembly
CRT Assy
Analog Board — Front Bezel

Hard Drive
Connector
Adapter

Hard Drive iy
Hard Drive

Floppy Drive
Shield (metal)

a g Drive

crew (4)
Floppy
Drive

Harness Carrier

Assembly
& i Floppy Drive
CD J', Connector Adapter
Audio )
Adapter & cD t = CD-ROM Drive
onnector >
Adapter ——— CD-ROM

Screw (4)—
This is a generic representation of a product family. Configurations may vary.

Figure 1 Exploded View

106 LC 520-575; Performa 550-578; Macintosh TV
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Analog Board
Analog Board (LC 520-575; Performa 550-578) ..........cccceenn 661-0813
Analog Board (Mac TV) 661-0872
CD-ROM

Camier; CB-ROM.......civuminiimimissminpimssasimassin 3220850
GEEALERY, ATEPIOE ... ccimmmssisimmuniimsimsaivems s s 922-1822
CD Audio Connector (LG 575) ......c.cccccusiciiiinnasisissnniosisasiesssn 922-0766
CDConnector; Adapler ....cuumisisainaismnimmisisssase Ber ] Bt
CD 300i Drive Mechanism .........uiieminmsmimssimes 661-1646
CD-ROM Drive Mechanism w/o Headphone Board, CD 300

(LC 520/Performa 550/Mac TV) .....ccoevvrveinnmnsniesisnsninnn 661-0023
Drive Mechanism, Tray Loading, Apple CD 300i+ ................. 661-0222
Hard Drive Connector, Adapter .........cccccevcveccncccicinccicnen.e.....922-1820

Screw, M 3 x 8 mm, Pan Head w/cap 462-3105
Chassis
Chassis/Harness Assembly (LC 520/Mac TV) cc.c.coeeeveviininnnnn 922-1824
Chassis/Harness Assembly, CD 300i+/Manual Insert Floppy.922-0767
Chassis Manual Insert Drive, (Perf 550-578/LC 520/550)....... 922-0557

CRT Assembly

9" RGB CRT Assembly, Domestic .. ceereern e 06 1-1666
9" RGB CRT Assembly, Australian (LC 575} reveniennnnn..061-1667
9" RGB CRT Assembly, European (LC 575).........ccccecvvruvrnnd 661-1668
Screw, Tap, Hex, Wash, #8-16 (Bag of 6)...............................922-0069

Floppy Drive
Apple SuperDrive 1.4 MB Drive Mech (LC 520/575/Mac TV) .661-0474
Apple SuperDrive Manual Insert 1.4 MB Drive........................661-0121
Carrier, SuperDrive ..........ccc..... ....922-1807
Carrier, Floppy, Manual Insert.......... ....922-0445
1.44 MB Dr. Connector, Adapter (LC 520 575!Mac TV) ...922-1823

Screws, Plastic Case/ Floppy Carrier........cceeenieenisensiencnsernns 416-1305
Shield, Floppy Drive (LC 520, 575/Mac TV)....ccocooeeeieiiinennens 922-1808
Front Bezel
Drive Bezel W/CD (LC 520, 550) .....cccueerrirreereermensesrssncesssnnsens 922-1833
Drive Bezel w/CD (Mac TV) .. ssssmmaansnn J2208B82
Front Bezel {LC 520- 575/Performa 550 578] .......................... 922-1834
Front Bezel, Black (Mac TV} .o 922-0881
Infrared Receiver Assembly (Mac TV) ... s 8220880
Internal Microphone (LC 520-5751’Per!orma 550 578) s 322-1802
Panel, LC 520, CD 300i/Manual Insert Floppy ......c..cccu...........922-0444
Panel, LC 520, no CD/Manual Insert Floppy...........................922-0443
Panel, LC 575, CD 300i+/Manual Insert Floppy......................922-0765
Panel, LC 575, FD/CD 300i ....922-0702
Fanel, LG 575 FDICD. ...cusmeisssrmsmmnsssssssssisasar corssomassnsn DAL Q200
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Hard Drive

Parial, LG 575, Flluu mmimmssmmmaimissamsammiomisisssemmrss 922-0764
Panel, Performa 550, CD/Manual Insert . 922-0558
Panel, Performa 575, FD/CD ..ccoccoiiiiiieiciiiiiiiineciisisesssssesieens 922-0765
Carrier, Hard Drive .. e eennne e 3221806
Carrier, Hard Drive and DDS DC 3 5” .................................... 922-0621
Herd Diivia; 80 MB, 35 SE B csiimammsmmmsisnnansasssscnsis 661-0774

Hard Drive, 160 MB, 3.5" SCSI .....cccvceiiiiiiiiiiiciicieiinee.....661-1649
Hard Drive, 320 MB, 3.5" SCSl.....ccccviniiennninnemmsmmsenissnen-.0661-0505
Hard Drive Connector, Adapter........cciiinnininuen, 922-1820
Screws, SEMS 6-32x313 PN CRS ... 440-6105

Logic Board

Battery, Alk., 4.5V, Velcro Mount (LC 575) .......ooocmviiiieeennns 922-0750
Ethernet Card, AAU! Port, Comm Slot (LC 575) .. 661-0889
Ethernet Card, 10 Base-T, Comm Slot (LC 575).....................661-0888

Lithium Battery w/o Leads .......coovecevreiiineeeniiinsnc e 742-0011
Logic Board, 25 MHz (LC 520)......cccovvevivmeeceeiieeeeieeieen 661-0812
Logic Board, 33 MHz (LC 575)... e ceerreeneennen...0661-0867
Logic Board, 33 MHz (Performa 550 578.’1_0 550) .................. 661-1830
LLogic Board, 33 MHz (Mac TV) ... 661-1724
SIMM, DRAM, 1 MB, 80 NS, 72 PiN ccvreeeriiiiiiiieeeeeee e 661-0734
SIMM, DRAM, 4 MB, 80 NS, 72 PIN ...ooveeiiiiineniiiieencieead 661-0808
SIMM, DRAM, 8 MB, 80 NS, 72 PIN .vceveeriicieieniiinsicsinaiiicinias 661-0809
SIMM, VRAM, 256 Kx4, 80 ns, 68-pin (LC 575)......................661-0893
SIMM, VRAM, 128 K, 80 ns, 68-pin (LC 575) .......cceeeueiiinennend 661-0722
Tuner, PCBA Assembly (Mac TV).....ccccocooiimniiiiinniniinnd 661-1731

Rear Housing

Fan Assembly................... SRR D22 -1808

11O Door Assembly (LC 575) ...... 922-0704
I/0 Door Assembly (LC 520- 575/Performa 550 578) .............. 922-1827
IO Daor Assembly (Mac TV) oo 922-0884
Rear Case Access Cover (LC 520-575/Performa 550-578)....815-1154
Rear Case Cover Shield (LC 520-575/Performa 550-578) .....805-0137
Rear Housing (LC 520-575/Performa 550-578) .........ccceeviiine 922-1835
Rear Housing (Mac TV).......cccvciiiiiiiiininiiess s 922-0883
RUbESEFE6t v mnnmmurminamsnniusasemssiimm it 865-0051
Screw, M 3 x 5.8 mm.. e s 10F 1308
Screw, Tap22x 14 x 16 PN Torx SRR . - ;= [ 111 1 ¢
Miscellaneous
Accessory Kit, Standard CD (LC 520/Performa 550-578).......601-0381
Accessory Kit (Performa 550-578) .......ccoceerveniinirnneninineenn 601-0553
Accessory Kit, Standard CD (Mac TV).... reerrereeneennse.001-0506
ADB Cable, Black (Mac TV) ......ccoceremveerevemrereecirsie e 922-0885
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ADB Mouse Il (LC 520-575/Performa 550-578)..........cccccuven. 661-0763
ADB Mouse Il, Black (Mac TV)... i DO1=1723
Apple Keyboard Il (LC 575, Performa 550 5?8) ...................... 661-0603
Apple Keyboard Il, Black (Mac TV) .......ccvvniiiiinnininnineennnd 661-1722

Cable, Phone RJ-11, 7 ft. (LC 575)... S TTTTL T P, 922-0740
Carrier, Hard Drive and DDS-DC, 3. 5 (LC 575) ........... 922-0621

Ethernet, 10 Base-T, Comm Slot (LC 575) .... .....661-0888
Ethernet, AAUI, Comm Slot (LC 575).....ccccceeeiieenuiierenreenennes 661-0889
Ethernet, Thin Net, Comm Slot (LC 575) cc..ooeivvvvviiiiiceeiienn, 661-0036
Express Modem, 14.4 Baud, Comm Slot (LC 575) ......cccuv.... 661-0887
Infrared Remote Control (Mac TV) .....coceecviiniiniisenieiienennnnn, 922-0549
Kit, Software Essentials (Mac TV).........occvviiieveieeeiisivesennnnn...801-0557
Power Cable, AC, 110V, Smoke (LC 575) .......ccoveveeirenee.....590-0380
Power Cable, Black (Mac TV)... sriveisasesnnnens s 922-0886
Retainer Ring, Mouse Il, 35 mm Black (Mac TV) .................... 922-1112

Screw, Metric, Sems, M 3x.5, Pan (LC 575) 462-3201
Screw, Metric, 3 x 8 mm, Pan Hd. w/Cap (LC 575/LC 520)....922-0401
Screw, Tap, Hex, Wash. #8-16, 1" (LC 575)........ .....432-2000
Screw, Tap, M 3.5 x1.7 mm, PT (LC 575)...cccccecessivserssssisaiosss 426-1008
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Bezel, Chassis, and Drive Configurations

Figure 2 and the table that follows show the bezels, drive mechanisms,
adapters, and chassis configurations used with the Macintosh LC 500 and
Performa 500 series computers.

922-1824 922-0557 922-0767

Chassis Haress Configuration 1 Chassis Hamess Conlfiguration 2 Chassis Hamess Configuration 3
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E
i IR

co-RoM’
Connector
(internal)

P

//,/e-;

CD Connector 3 h Cadd \/M{;ﬁ

v with Cal
A{afy - .; Manual \?
= > Insert FD l

ey only 4
: o ,;"2‘

The adaplers used ! with CC;Dd‘—:':;O&D )
for the LC 520 Manual
and LC 575 are y Insert FD -
very simular, but are Manual AT
not interchangable. - Insert CD-300i+ =
CD-ROM 300i+ : /
Tray Loading Fo Tray 'om’;?‘%; I = /'&
Insert FD

[l 2 ]

CD-ROM Floppy Drive CD-ROM  Floppy Drive CD-ROM  Floppy Drive
300 or 300i Connector 300i Connector 300i+ Connector
Connector  (adapter req'd) Connector  (ribbon cable) Connector  (ribbon cable)

Note that on chassis 922-0767, the CD-ROM connector at the back of the CD-ROM bay is
near lhe floor of the CD-ROM bay, while the connectors in similar chassis are near the top of
the CD-ROM bay.

_~ Floppy Drive
<~ Connector (internal) Drive Bezel

Configurations
cD Floppy \/
Audio Drive A

Auto
5 Connector Connector
: “-. Adapter  Adapter .0 lnsgg l /
7 oy 5 __— Insert  only
& ; FD
[ N CD-300 &
! w/ Caddy & =
Z2) _Caddy Auto
Insert FD

" CD-ROM 300

\

\

DD DD 2220202H)2))H»)

Figure 2 Bezel, Chassis, and Drive Configurations
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LC 500 Series/Performa 500 Series/Mac TV Drlve Bezel Matrix

|CDAdapler cpAudo| 5| s, | 5 ”
5| mmmm | e 2R 188183 HEe |§ e |E.p
5 2] “2 | 38| &% SEB ol e L
25 S5 |8T8 |as|az|ac 2a2 | $o5 | 223
- Ok | Q 0B o ~ £ =
88 o - 42 (83| 8% ©04 8z2 | gst
3 o — 1 |
Drive Bezel 58 § § § O I —— E]u | —
i +

LC 520 922-1833
1 @ @ &
2 [ ‘ [}

LC 575 922-0764
T 2 } ‘

I..C 550 922-0764
=] | 2 [

| |
LC575 9220765

Performa 560 9220715

== |*| [*]* | | |* .

Performa 575, 577,578

922-0765 2 € & 6

&

Macintosh TV 922-0882 |
] |® ‘

+661-0023 CD-ROM wio Heudphcne Board.

922-1824 -0557
Chassis I Chassis
Hamess | f Hamess
Configuration 1 f Configuration 2
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Specifications — LC 520-575; Performa 550-578; Macintosh TV

Processor

Memory

Disk Storage

/O Devices

1/0 Interfaces

LC 520: Motorola 68030 microprocessor, 25 MHz; built-in MMU

Mac TV: Motorola 68030, 32 MHz; built-in MMU; socket for optional
math coprocessor

Performa 500 Series/LC 550: Motorola 68030, 33 MHz, built-in
MMU; socket for optional math coprocessor

LC 575, Performa 575, 577, 578: 68LC040 microcoprocessor, 33
MHz; built-in MMU; socket for optional math coprocessor

RAM: 4 MB of dynamic RAM an board; 5 MB of dynamic RAM on
board (Performa 575, 577); 8 MB of dynamic RAM on board
(Performa 578); expandable to 36 MB (8 MB on Mac TV), 80 ns
or faster SIMMs, 72-pin DRAM SIMM connector

ROM: 1 MB of ROM (expandable to 2 MB on Mac TV)

PRAM: 256 bytes of clock/calendar/parameter memory; long-life
lithium battery (LC 520, 550), alkaline battery (LC 575)

VRAM: 512K, 768K (Performa 575, 577, 578), 1 MB (LC 500
Series); 68-pin VRAM SIMM connector (LC 520/Performa 500
Series); Two VRAM SIMM slots (LC 575)

Floppy Drive: Internal 1.4 Apple SuperDrive

Hard Drive: Internal 80, 160, 250, or 320 MB SCSI hard drive (160
MB on Mac TV)

CD-ROM Drive: Internal Apple CD 300i, double-speed CD-ROM
drive, Apple CD 300+ CD-ROM drive (LC 550, 575); Internal
Apple CD 300+i, double-speed CD-ROM drive (Performa 577,
578)

Serial: Two RS-232/RS-422; mini DIN-8 connectors
SCSI: One SCSI parallel port; DB-25 connector
ADB: Two ADB ports
Processor-Direct Slot: Internal expansion slot for processor-direct
expansion card (Performa 500 Series), internal expansion slot
far 96 or 114-pin processor-direct expansion cards (L.C 500
Series)

Communication Slot: Internal expansion for 50-pin modem and

Ethernet cards (LC 575/Performa 575, 577, 578)

Sound: Sound-output port for stereo sound; sound input port for
monoaural sound input; front headphone jack capable of
delivering stereo sound

Keyboard: Apple keyboard with numeric keypad; soft power-on
switch; two-level tilt adjustment (Mac TV supports all Apple
Desktop Bus keyboards)

Mouse: ADB Mouse II; ergonamic design

Microphone: Built-in electret, omnidirectional microphone (LC 500
Series/Performa 500 Series)

Speaker: Adjustable sound control on front of bezel

112
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Sound and Sound Generator: Records and plays back at 11 kHz or 22 kHz
Video sample rate; two speakers with enhanced stereo sound; allows
playback and recording of ordinary audio compact discs
Video Display: 14-in diagonal, 13-in viewable screen; Trinitron CRT
with high-contrast glass; .26-mm aperture grille pitch; 640 by 480
pixels; 70 dpi
Electrical Line Voltage: 100-240 VAC; universal power supply
Frequency: 47-83 Hz, single phase
Maximum Power: 120 W
Physical Height: 17.9in. (45.5 cm)
Width:  13.5in. (34.4 cm)
Depth:  16.5in. (42 cm)
Weight:  40.5|b. (18.4 kg)
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Symptom/Cure — LC 520-575; Performa 550-578; Macintosh TV

Video Problems

Screen is black, too dark,
or too bright; audio and
drive operate

Screen is bright and audio
is present, but no video
information is visible

Single vertical or
horizontal line displays

Predominant color tint
cannot be adjusted

Picture breaks into
diagonal lines; or picture
rolls vertically or
horizontally

Out of convergence (color
bleeds from text or lines)

Black screen spots (burnt
phosphors)

Screen jitters or flashes

114

Solutions

ol ey
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00 ot

N -

bt 2ol e

Pwp

NoorwMn~

Adjust contrast button on front bezel,

Adjust brightness. Use Brightness control panel.
Check yoke cable connection.

Perform video adjustments.

Reseat analog board.

Replace analog board.

Replace CRT.

Perform video adjustments.
Reseat analog board.
Replace analeg board.
Replace CRT.

Reseat analog board.
Replace analog board.
Replace CRT.

Perform video adjustments.

Reseat analog board.

Replace analog board.

Replace CRT if red, green, or blue cannot be
turned off using appropriate controls.

Reseat analog board.
Replace analog board.

Perform convergence adjustment.
Reseat analog board.

Replace analog board.

Replace CRT.

Replace CRT.

Verify that adjacent computer equipment is
properly grounded. Move electrical devices away
from monitor. Temporarily shut off all fluorescent
lights in area.

Check that all ground cables are secure.

Reseat analog board.

Replace analog board.

LC 520-575; Performa 550-578; Macintosh TV



Qut of focus

Flashing or wavy screen
or monitor emits high-
pitched noise

Raster size too short/tall
or narrow/wide

Linearity bad {size of
text/graphics differs at
top, bottam, or sides of
screen)

Raster tilted or shifted

Raster distorted (barrel-
shaped, corners not
square, stretched or
compressed at top of
display, or sides not
perpendicular)

Raster not centered

Floppy Drive Problems

Audio and video are

present, but internal

floppy drive does not
operate

P RN
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i

ks 2019

oy

RN
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Perform focus adjustment.

Reseat analog board.

Replace analog board.

Replace CRT only if one part of display remains
out of focus despite adjustments of focus controls
to their limits.

Reseat analog board.
Replace analog board.

Adijust harizontal or vertical size control.
Reseat analog board.
Replace analog board.

Perform video adjustments.
Reseat analog board.
Replace analog board.

Verify that distortion is not due to environmental
conditions (move monitor to different location).
Perform appropriate geometric adjustments.
Perform yoke adjustments.

Reseat analog board.

Replace analog board.

Verify that distortion is not due to environmental
conditions (move monitor to different location).
Perform appropriate geometric adjustments.
Reseat analog board.

Replace analog board.

Replace CRT (only in rare instances).

Verify that distortion is not due to environmental
conditions (move monitor to different location).
Adjust horizontal or vertical center control.
Reseat analog board.

Replace analog board.

Solutions

oM
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Replace bad disk with known-good disk.
Replace floppy drive.

Replace logic board. Retain customer's SIMMs.
Replace floppy drive cable.
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Audio and video are
present, but internal
floppy drive does not
operate

Disk ejects; display shows

icon with blinking “X”

Unable to insert disk all
the way

Does not eject disk

Internal floppy drive runs
continuously

Hard Drive Problems

Internal or external hard
drive does not operate

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

116

1. Replace bad disk with known-good disk.

2. Replace floppy drive.

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

4. Replace floppy drive cable.

1. Replace bad system disk with known-good system
disk.

2. Replace floppy drive.

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

1. To eject previously inserted disk, insert opened
paper clip into hole beside floppy drive.

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

3. Replace floppy drive.

1. Insert opened paper clip into hole beside floppy
drive.

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

3. Replace floppy drive.

1. Replace bad disk with known-good disk.

2. Replace floppy drive.

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

4. Replace floppy drive cable.

Solutions

1. Verify that SCSI loopback card is not attached.

2. Verify that external drive is properly terminated.

3. Replace hard drive.

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

5. Replace hard drive data cable.

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

2. Replace terminator on external SCSI device.

3. Replace SCSI select cable.

LC 520-575; Performa 550-578; Macintosh TV
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CD-ROM Drive

Problems Solutions

CD-ROM drive does not 1. Replace disc (if dirty or damaged).
accept disc

Volume control does not 1. Replace chassis harmess assembly.

operate correctly

Macintosh cannot mount 1. Replace CD-ROM drive mechanism.
CD-ROM drive
Peripheral Problems Solutions
Cursor does not move 1. Check mouse connection.
2. If mouse was connected to keyboard, connect it to
rear ADB port instead. If mouse works, replace
keyboard. If mouse does not work in any ADB
port, replace mouse.
3. Replace logic board. Retain customer's SIMMs.
Cursor moves, but 1. Replace mouse.
clicking mouse button has 2. Replace logic board. Retain customer's SIMMs.
no effect
Cannot double-click to 1. Remove extra system files on hard drive.
open application, disk, or 2. Clear PRAM.
server 3. If mouse was connected to keyboard, connect it to
rear ADB port instead. If mouse works, replace
keyboard. If mouse does not work in any ADB
port, replace mouse.
4. Replace logic board. Retain customer's SIMMs.
No response to any key 1. Check keyboard connection to ADB port.
on keyboard 2. Replace keyboard cable.

3. Replace keyboard.

4. Replace logic board. Retain customer’s SIMMs.
Known-good ImageWriter 1. Make sure that Chooser and control panel settings
or ImageWriter Il does not are correct.
print 2. Replace printer driver and system software with

known-good driver and software.
3. Replace printer interface cable.
4. Replace logic board. Retain customer's SIMMs.

Macintoesh Computers, Vol. 3
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Known-good LaserWriter
does not print

Startup Problems

Won't start up from
keyboard; power switch is
on

After turning on the power
on/off switch, the
computer starts up right
away, without user
touching the power key on
the keyboard

Computer is dead on
arrival

Miscellaneous Problems

Clicking, chirping or
thumping sound

Smoke/odor

No video, no audio, and
no drive operation

“Sad Macintosh” icon

Screen shows “Sad
Macintosh" icon and black
vertical lines; screeching
sound

118

Make sure that Chooser and control panel settings
are correct.

2. Replace printer driver and system software with
known-good driver and software.

Solutions

1. Remove the battery for 10 minutes, then reinstall
the battery.

2. Clear the parameter RAM

1. Check if analog/power supply modules have a
black jumper installed at location BD11 (near focus
knobs). If present, remove the jumper.

1. Press the keyboard power-on key (this is also the
shutdown key).

Solutions

1. Replace analog board.

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

1. Replace analog board.

1. Connect power cord.

2. Switch power on,

3. Replace power cord.

4. Replace analog board.

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

1. Replace bad disk with known-good disk.

2. Replace RAM SIMMs on logic board.

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

1. Replace RAM SIMMs on logic board.

2. Replace logic board. Retain the customer's

SIMMs.

LC 520-575; Performa 550-578; Macintosh TV
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Headphone jack does not
operate correctly

Speaker jacks do not
operate

Mac TV remote powers
up the computer but
doesn't provide any
control after that

Macintosh Computers, Vol. 3

. Verify that headphone jack is seated properly.
. Replace chassis harness assembly.

Verify that speaker jacks are seated properly.
Replace chassis harness assembly.

Clear PRAM.
After hearing the second startup chord, release the
keys.
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Video Adjustments — LC 520-575; Performa 550-578; Macintosh TV

A Warning This product contains high voltage and a high-vacuum picture tube.

A Caution

120

To prevent serious personal injury or equipment damage, review the
CRT safety instructions in Chapter 1, CRT and ESD Safety.

With the rear housing removed, the metal chassis could short to the
bottom of the logic board. Before switching on system power, make
sure the chassis is not touching the logic board. To prevent the
bottom of the chassis from bucking and touching the logic board,
you may want to support the rear corners of the chassis.

Geometry Adjustments

The controls on this monitor require a short hex-head plastic ol to make
adjustments. I the ol is long or too thin, it will be to fexible, which will
make fine adjustments difficult. Use a short, rigid, hex-head plastic tool to
minimize flexing. Do not use metal alignment tools—they are a shock hazard.
Startup the computer using MacTest Pro and display the All-White Screen test
pattern,

Centering Adjustments
Using a hex-head plastic adjustment tool, adjust the vertical and horizontal
controls (Figure 3) until the raster is centered in the display area.

Size Adjustments

1. Adjust the vertical height control (see Figure 3) until the raster is 4.9
inches (% 1/16 inch) or 124.5 mm (% 1.5 mm). Verily this height.

2. Adjust the horizontal width control (see Figure 3) until the raster is 6.7
inches (== 1/16 inch) or 168.5 mm (== 1.5 mm).

Focus
Using MacTest Pro, display the Focus test pattern. Adjust the focus control
until the Focus test pattern is as clear as possible (see Figure 3).

LC 520-575; Performa 550-578; Macintosh TV
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Each video adjustment is shown with its video test pattern.
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Figure 3 Video Adjustments
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Cutoff

Perform the cutoll video adjustment whenever you replace the analog board.
Also, perform the cutoff video adjustment prior to adjusting white balance.
Switch on the system at least 10 minutes prior to performing these

adjustments.

1. Using MacTest Pro, display the Gray Bars test pattern.

2. Press the contrast up button and set screen contrast Lo the maximum.

3. Select the Brightness control panel from the Apple menu. Drag the
brightness control to midrange.

4, Set the red, green, and blue background controls (see Figure 3) to the
full counterclockwise positions.

5. Set the green and blue drive controls clockwise to their 3/4 position. To
do this, turn the green and blue drive controls to their full clockwise
position and then turn back 1/4 trn.

6. Set the subcontrast control to its full clockwise position.

7. Adjust VG2 until the first bar in the test pattern is completely black and
the second bar is barely discernible.

8. Set the subcontrast control to the center position.

White Balance

Before adjusting the white balance, perform the cutoff video adjustment and
make sure that the:

6.

Gray Bars test pattern is displayed
Contrast is set o maximum
Brightness is set to midrange

Note the predominant color.

Alternately adjust the red, green, and blue background controls until
there is no predominant color in the four darkest bars. The darkest bar
must remain completely black throughout the rest of the procedure. If
you notice a predominant color in the darkest bar, readjust the
appropriate background control.

If necessary, adjust the blue and green drive controls (Figure 3) until
there is no predominant color in the four brightest bars.

Check the four darkest bars. 1f necessary, adjust the red, green, and blue
background controls until there is no predominant color.

Using MacTest Pro, display the All-White Screen test pattern.

Using the light meter, adjust the subcontrast control until the light meter
measures at the high end of the 10 scale.

LC 520-575; Performa 550-578; Macintosh TV
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Convergence

L. Remove the rear housing.

2. Switch on system power. Using MacTest Pro, display the Crosshatch 1
Lest pattern.

3. Adjust the convergence control (see Figure 3) on the CRT video board for
best overall convergence.

4. Adjust the NS amp control (see Figure 3) for best convergence of
horizontal lines at the top and bottom of the screen,

5. Adjust the lower correction control for best convergence of vertical lines
at the left and right sides of the screen,

6. Adjust the upper correction control for best convergence of horizontal

lines at the left and right sides of the screen,

Geometric Distortion Adjustments

Perform the following geometric adjustments to correct distortions other than
geometric center, size, and focus problems.

1. Remove the rear housing.

A Warning The entire yoke assembly has very high voltage. To prevent
electrical shock, do not touch the yoke assembly, the anode
wire, or the yoke wires.

2. Use MacTest Pro to display the Crosshatch 1 test pattern,

3. Verily that the boxes on the top row are the same size as the boxes on
the bottom row, and the boxes on the left side are the same size as the
boxes on the right side.

4. To determine which control to adjust, compare the display with the
distortions shown in Figure 3.

5. Using a hex-head plastic adjustment tool, adjust the appropriate control
(see Figure 3 for control locations).

6. 1M the display is so distorted that you can't tell which adjustments to
make, perform the adjustments in the following sequence:
®  Pin phase (KS)

*  Vertical angle (PR)
*  Horizontal bow (PB)

7. If the display is still distorted repeat the vertical angle and pin phase
adjustments.

8 Ifyou can’t correct the distortion, replace the analog board.
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A Caution

124

Yoke Adjustments

With the rear housing removed, the metal chassis could distort the
bottom of the logic board. Before switching on system power, make
sure the chassis is not touching the logic board. To prevent the
bottom of the chassis from buckling and touching the logic board,
you may want to support the rear corners of the chassis.

1M you replace the CRT, you will probably have to adjust the yoke.

Remove the rear housing,

Using an insulated cross-tip screwdriver, loosen the yoke clamp serew
two or three turns.

Switch on the computer.

With one hand, grasp the plastic yoke collar and rotate it until the top
and bottom edges of the picture are parallel with the top and bottom of
the bezel.

Switch off and unplug the computer.

Discharge the CRT.

Hold the plastic yoke collar in position and carefully tighten the yoke
clamp screw so that the collar cannot slip. Do not overtighten the
screw. I the yoke is not positioned close enough to the CRT, screen
distortion will occur.

Replace the rear housing and switch on the computer.

Verify that the top and bottom edges of the picture are parallel with the
top and bottom of the bezel,

LC 520-575; Performa 550-578; Macintosh TV
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Additional Information — LC 520-575; Performa 550-578; Mac TV

Identifying Features

The LC 575 logic board includes a 68LC040 processor, an additional Comm
slot, and a new hook-and-loop attached battery. The LC 520 and LC 530 do not
include these features.

The LC 550 and LC 375 ship with the newer manual-insert 1.4 MB Apple
SuperDrive and require the keyhole-shaped bezel.

Compatibility Notes

You can exchange (replace) the chassis harness assembly 922-1824 with the
chassis harness assembly 922-0357 for the manual insert floppy drive. These
are not replaceable by chassis 922-0767, which is for the caddyless CD-ROM
drive.

Communications Slot

A flexible communications slot on the LC 575 allows either Ethernet
networking or the connection of a high-speed fax/modem, without occupying
the processor-direct slot. (See Figure 4).

Macintosh LC 575 Macintosh LC 575
Ethernet Card, Thin-net, Comm Slot Ethernet Card, AAUI, Comm Slot

o

e

Macintosh LC 575 Macintosh LC 575
Ethernet Card, 10 Base-T, Comm Slat Express Modem, 14.4 Baud, Comm Slot

Figure 4 Communications Slot Cards
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Logic Board Diagrams

LC 520, 550, Performa 550, 560
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Figure 5 Logic Boards
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Illlustrated Parts List — LC lll, 475; Performa 405-476; Quadra 605

Top Case
LC

Internal

Logic Board Floppy
Drive Cable
7 Manual
Rear Case Access / Insert
Cover Shield Q Floppy
Drive
Rear Case @
Access
Cover
Hard Drive

Data Cable

Speaker

Hard Drive
Carrier

Hard Drive

Screws (4)

Bottom Case
Quadra 605

This is a generic representation of a product family. Configurations may vary.

Figure 1 Exploded View
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Bottom Case Assembly

Battery, Lithium (W/o Leads)......ccceeviivieieviieiiineiineeiieireeeinnecns 742-0011
Bottom Case (LG 475).....cusissemsmssrirsssissvssmmspismensssmsmsnsstanssss 630-0500
Bottom Case (Performa 400 Series) ......cccvvvveriiveesniieniesreessians 630-0501

Bottom Case (Quadra 605) .. ...630-0583

Drives

Fan ASSEMDIY.....c.ooiieeeeeieee ettt 600-0193
Foot, Platinum .. cererereensenner. B65-0066
Power Supply, HBF (Performa 450 & 460 Senes) veenre..8661-0787
Power Supply, 36 Watt (LC 475/Performa 470 Senes)...........661-1733
Rear Case Access Cover Shield.........ccovveeiviiieenisinsieeeeennens 805-0137
Rear Case ACCESS COVEI ....cucieeniiiieiiiiesiiieseessesses e e 815-1154
Speaker ASSEMBIY ......ccocvieeerie e e 609-0003
Apple SuperDrive 1.4 MB Drive Mechanism.......ccocovviieenend 661-0474

Apple SuperDrive Manual Insert 1.44 Floppy Disk Drive 661-0121
Cable, 1.4 MB, FDHD, Internal.... ....590-0524
Cable, HDA, Power ... ....590-0303

Cable, Internal, HDA, SCSI wermrrnrens s sasennn 09 0-0228

Carrier, 1.4 MB Apple SuperDrwe ........................................... 805-0961
Disk Drive Slot Cover (Performa 400 Series).......coceccuvivuvenens 815-1164
Disk Drive Slot Cover Shield (Performa 400 Series)............... 805-1527

Drive Carrier, HDA, 3.5" SCSI, Internal.......c....ccceevvvrvnneen......805-0980
HDA, 40 MB, 3.5" SCSI (LC I, 475) ....ccoovveenieiricreeniciiiiannn..661-0112
HDA, 17 40 MB, 3.5" SCSl.....cccesivreerriririiinere e srecsnie s snenenn .66 1-06 14
HDA; 40 MB; 3.5 SES | uianssimnvivassai st 661-0773
HDA; 1"80 MB; 85" SESL.c.ciiimimmiiinisin a0 1-0624
HDA, 80 MB, 3.5" SCSil............... ....661-0111
HDA, 80 MB, 3.5" SCSl...ccc.c0iiiosiisiorssninismmmnssssansioe ....661-0774
HDA, 120 MB, 3.5" SCSI (Performa 400 Series) ... ....661-0021
HDA, 160 MB, 3.5" SCSI (LC I, 475).....cccovvuvemvricreenenrerenns...661-1647

HDA, 160 MB, 3.5" SCSl.... ...661-1649
HDA, 230 MB, 3.5" SCSI 661-1637
HDA, 250 MB, 3.5" SCSI, Unhoused .........cccecevuiriineeeaesinaannas 661-0890
Screw, 6 - 32 x .250 (HDA Carrier to HDA)....c.cooceeueeceresiens 444-6104
Screw (SuperDrive Carrier to SUperDrive)...........coeevrerververnnn. 844-0018
Logic Boards
Logic Board 4 MB (Performa 460 Series) .......ccccuvveeeveriiieens 661-1736
Logic Board (LC Il, Performa 450) ... srsissssaD PO 20
Logic Board (LC 475/Quadra 605/Performa 470 Senes] veeneen661-1732
SIMM, DRAM, 1 MB, 80 ns, 72-Pin... . ceveenninee....061-0734
SIMM, DRAM, 1 MB 8 ns (Uses Two 4 MB Chlps) reeeenenn.861-0719
SIMM, DRAM, 1 MB, 80 NS .ceovieeiieeiieeeesiereeeneeeese e emenesseneee 661-0520

SIMM, DRAM, 2 MB, 80 NS .....cocvinninieniiiiiiieeeeeseesssseneneen. .66 1-0643
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SIMM, DRAM, 4 MB, 80 ns .. s sisssssisisssrssiiisinnss 00 10808
SIMM, DRAM, 8 MB, 80 ns, 72 Pln (2 M X 32)........................661-0809
SIMM, VRAM, 256K, 80 ns, 68-Pin 661-0722

SIMM, VRAM, 512K ......ccovierinirnmnsinisnnsrnse 661-0649

SIMM, VRAM, 512K, B0 NS ...ccvvrrrneniereeriereneeseseseesessesinienne.86 1-1021
Top Case Assembly

b DTS SR OB s issssumsuinnsmssnssinisuns asasaisissvinssseissasan 815-1164

Disk Drive Slot Cover Shield .........ccccocveecirvirncnccceenienicneen....805-1527
Label, Performa 410 (Bag of 10)...ccccccveviicecccicninnccriiinene... 922-0553
Label, Performa 460 (Bag of 10)...c.ccccccviiieeiiiiinciciciiiininenns 922-0552
Label, Performa 466 (Bag of 10) ......c.ccccovvierinniinicciinniiinnneenas 922-0550
Label, Performa 467 (Bag of 10) ........ccccivccnnsinrninsssisnsiisieneas..922-0551
Label, Performa 476 (Bag of 10)......c.ccccircvnnnnicnisnnsnnsnissnnen...922-0556
Labsl, Product: I {LE T.......coommmsmsmsmsmsatossisesnssssimmmassrsen 922-0448
Label, Product ID (LC 475) (Bag of 10)......cccoccvvumnvnininiseesncns 922-0699

Label, Product ID (Quadra B05) .......ccceeerererereeiummssnressessesiannns 922-0584
Microphone Assembly (Performa 400 Serles) ......................... 699-5071
Microphone Assembly (LC Series).......ccvrviiieeniiininiinnnns 922-0867
Top Case (Performa 405).........ceemueiininimessenmiessinmeeans 922-2031
Top Case (Performa 430)........ccecvrreriieeeneerisiereesserisssensennens 922-2032
Top Case (Perfarma 450).........ccecveeeerreriersaceresrnmnsieessesseransas 922-2033
TOR CES8 (LG MY riummstssaimammrihssss st i s s passs 922-0199
Top Case, (LC Il with Manual Insert Floppy Drive) ................ 922-0548
Lo CESE{GNaTEA BOEY e e S A e 922-0582
Miscellaneous
Apple Ethernet LC Card .......cccoeeeiiiiniiieeeeeiieeeee e 661-0621
Apple 118 Card ... e 661-0595
AppleByboaidll o stummmivammnintasntsamas 661-0603
Assy, Ethernet LC Card, Standoffs, 10 sel.......ccoccvvvcuveiirennnn 076-0543
Gable; Apple:lle Card.........auicicmimiimarmisni st nsssis i 590-0703

Connector, Jumper (LC 400 Series/Quadra 605)....................517-0546
Display, 14" Color Monitor, .39 Dot (Performa 400 Series).....661-1670

Internal SCSI Terminator. ....uiniiimisuniimissisisieesiasisvin 630-0408
LC Ethernet ROM Upgrade Kit (LC 400 Series/Quadra 605)..922-0002
Mouse, Apple Deskiop BUuS.......cciiminieinn 661-0113

Mause, Apple Desktop Bus Il.........coovecveecvinieicicciinnceennnn....661-0763
Mouse Ball (21.9 mm Diameter), Black...................................699-8038
Mouse Ball (22.23 mm Diameter), Gray..........ccccviininnnennnn.....922-0349
Mouse Ball (25.4 mm Diameter), Gray.........cccceeceecricnneiveninns 699-8001
Power Cable, AC 110 V, Smoke .. e 590-0380
Retainer, ADB Mouse (for 21.9 mm Black Mouse Ball) .......... 815-0816
Retainer, ADB Mouse (for 669-8038 Ball)... cerrnreninenn. 922-0350
Retainer, ADB Mouse Il (for 22.23 mm Gray Mouse Ball) ...... 922-0345
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Retainer, Snap-Cn, ADB Mouse (for 669-8001) .....cccccecvvennes 815-1136
Retainer, Twist-On, ADB Mouse (for 669-8001) ........cccoeeveenne 076-0231
SCTEBW, COVET ..iviiiiiiiiciraiiiiie ettt a st bnae st beeens s 430-1031
Self-Terminating Cable, 2-meter, Ethernet............ccoovvieeennd 076-0540
Self-Terminating Cable, 5-meter, Ethernet..........ccccovviieeenncd 076-0541
Self-Terminating Cable, Plenum, 13-meter, Ethemet ............. 076-0542
Svc. Pkg., B00K/Apple SuperDrive...........oceeevveeericveneee e, 602-0210
Sve. Pkg., HDA 3.5" 1" High Drives w/o Carriers (Also for 19 mm
High Floppy Drive)........c.cceevene.. ...602-0308
Thin Coax Transceiver, Ethermet.........cc.ccooveeiieeeeii e, 630-8503
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Specifications —

LC lll, 475; Performa 405-476; Quadra 605

Processor

Mé;ory

Digs_torage

110 Devices

‘ DRAM: 4 MB standard._expandable to 10 MB-100 ns or faster

. Kéyboard: Appl:; Reyb?:érd. Apple Keyboard I, Aanle l;tended

Performa 405/410/430: 68030 microprocessor; 16 MHz; 16-bit
internal data bus; burst-mode RAM access

LC lli/Performa 450: Motorola 68030 microprocessor; 25 MHz; 32-
bit internal data bus; burst-mode RAM access; coprocessor
socket

Performa 460/466/467: Motorola 68030 microprocessor; 33 MHz;
32-bit internal data bus; burst-mode RAM access; coprocessor
socket

LC 475/Quadra 605/Performa 475/476: Motorola 68LC040
microprocessor; 25 MHz; 32-hit internal data bus; burst-mode
RAM access

SIMMs (Performa 405/410/430); 4 MB standard, expandable to
36 MB-80 ns or faster SIMMs (LC lll/Performa 450/460/466/
467); 4 MB or 8 MB standard, expandable to 36 MB-80 ns or
faster SIMMS (LC 475/Quadra 605/Performa 475/476)

ROM: 1 MB (LC IlIl/LC 475/Quadra 605/Performa
450/460/466/467/475/476)

PRAM: 256 bytes of clock/calendar/parameter memory; long-life
lithium battery

VRAM: 512K VRAM SIMM (Performa 400/405/410/430); 512K
VRAM on-board upgradable to 768 MB (LC lll/Performa
460/466/467); 512K VRAM SIMM upgradable to 768 MB
(Performa 450) 512K VARAM SIMM upgradable to 1 MB (LC
475/Quadra 605/Performa 475/476)

Floppy Drive: Apple SuperDrive 1.4 MB Floppy Drive (LC I/
Performa 405/430/450); Apple SuperDrive Manual Insert Floppy
Drive (Performa 410/460/466/467); Apple SuperDrive 1.4 MB
Floppy Drive or Apple SuperDrive Manual Insert Floppy Drive
(LC 475/Quadra 605/ Performa 475/476)

Hard Drive: 40 MB or 80 MB (Performa 400); 80 MB (Performa
405/410); 120 MB (Performa 430); 40, 80, or 160 MB (LC Ill);
120 or 180 MB (Performa 450); 160 MB (Performa 466/467/475),
180 MB (Performa 460); 160 or 230 MB (LC 475/Quadra 605/
Performa 476)

Keyboard Il, or Apple Adjustable Keyboard connected through
ADB ports (mini DIN-4)

Mouse: ADB Mouse and ADB Mouse Il connected through ADB
ports (mini DIN-4)

Microphone: Electret, omnidirectional; operates on 8 VDC supplied
by microphone on CPU

Speaker: Adjustable sound control on front of bezel
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/O Interfaces

Sound and
Video

Electrical

Eysical

| Sound: Monoaural.gbit sound input at 11 or 22 kHz; monophonic,

Serial: Two RS-232/RS-422; mini DIN-8 connectors

SCSI: SCSI interface; DB-25 connector

ADB: One ADB port; mini DIN-4 connector

Video: One DB-15 monitor port or built-in video; DA-15 connector

Sound: Mono sound input and output port; mini phono plug (LC
IIl/Performa 400 Series); mono sound input port; stereo output;
mini phono plug (LC 475/Quadra 605/Performa 475/476)

Expansion Connector: 96-pin PDS supporting 020/030 direct-slot
expansion card (Performa 405/410/430); 114-pin PDS
supporting 020/030 direct slot expansion card (LC Ill/Performa
450/460/466/467); 144-pin expansion slot supporting 030/040
expansion cards; accepts Macintosh LC compatible I/O display,
network and video capture cards; does not support 030
processor accelerator or cache cards, (LC 475/Quadra 605/
Performa 475/476)

8-bit sound generator supplying same signal to both channels or
stereo equipment (LC 400 Series/Performa Series); stereo
output capability (Quadra 605)

Performa 405/410/460/, bundled with Performa Display .39 VGA
monitor

Performa 430/450/466/467/475/476, bundled with Performa
Display .29 VGA monitor

LC Ill, LC 475, and Quadra 605 provide up to 16-bit support on
12-,13-, and 16-inch monitors and 8-bit support on 15-inch
portrait and 21-inch monitors. LC Ill, LC 475, and Quadra 605
support all Apple monitors available at CPU introduction dates;
support NTSC and PAL standards

Line Voltage: 100-240 VAC, automatically configured

Frequency: 47-63 Hz (LC 400 Series); 50-60 Hz (Quadra 605/
Performa Series)

Maximum Power: 30 W (LC Ill/Performa 450); 26 W (Quadra 605/
Performa 475/476)

Height: 3.0in (7.7 cm)
Width: 12.2in. (31.0cm)
Depth: 15.0in. (38.2 cm)
Weight: 8.8 Ib. (4.0 ka)
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Product Comparison — LC lll, 475; Performa 475, 476; Quadra 605

Market

Processor

Clock
FPU
Std. RAM
Max. RAM

Std. Hard
Drive

Display

Display
Support
VRAM

Colors

' PDS

Modem

System
Software

Bundled
Apps

.No

I

LCu

Schools

68030

25 MHz

Yes

- 4MB

36 MB
80 MB
n02

Up to 16"

5121MB

2563 Up

to 16-bit
on 14"

1LC PDS

No
s |

LC 475

S_chools

" 68LC040

25 MHz

No!

4MB

| 36 mB

80/160
MB

no?

All Apple |

displays

512/AMB

2564 Up
to 16-bit
on 16"

1LC -
Compact
PDS

No
73

No

B 7H0me
" 68LC040

No!
4MB
~ 36MB
160 MB

yes?

displays

2563 Up
to 16-bit
on 14"

1LC -
Compact
PDS

Yes

74P

Yes®

25MHz

All Apple

512AMB |

Home

No!
4 MB

230 MB
yes?
displays

to 16-bit
on 14"

1LC -
PDS

Yes
71P

Yesd

Perf.475 | Pert.476

| 68LC0O40
25 MHz

3MB

All Apple

512/IMB

2563 Up

Compact

4MB

Quad. 605

Business
68LC040
25 MHz

Nol

36 MB
80/160
MB

n02

All Apple
displays

512/1MB
2563 Up
to 16-bit
on 14"

1LC -
Compact
PDS

No

7.1

No

1 These systems come with a 68LC040 that has no FPU. A qualified technician can
remove the 68L.C040 and replace it with a 68040RC, which includes an FPU; Apple
neither offers nor supports such an upgrade.

2  The Performa models are bundled with the Macintosh Performa Display; the LC
models can be used with a variety of Apple and third-party displays.

3  Can be upgraded to 32,000 colors with VRAM upgrade from 512K to 768K.

[S200-4

to the target market and resale channel.
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Can be upgraded to 32,000 colors with VRAM upgrade from 512K to 1 MB.
The Performa models are shipped with a selection of application software appropriate
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Symptom/Cure — LC Ill, 475; Performa 405-476; Quadra 605

Error Chords

Eight-tone error sounds
during startup (LC
111/475/Quadra 605/
Performa 400 series)

Four-tone error chord
sounds during startup
(Performa 400 series)

Built-in Video Problems

Screen is dark, audio and
at least one drive operate,
fan runs, and LED is lit

Screen is dark, audio and
drive do not operate, but
fan runs 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

Vertical lines, horizontal
lines, or snow appears on
screen, or screen is
completely dark; startup
tone is normal

Solutions

1. Replace SIMMs.

2. Replace logic board. Retain customer's SIMMs.
3. Perform SIMM verification on replacement logic

board.

1. Disconnect hard drive power cable and hard drive
data cable and reboot system. If startup sequence
is narmal, run Macintosh Hard Disk Test and
replace hard drive if necessary.

2. Disconnect floppy drive cable and reboot system.
If startup sequence is normal, replace floppy drive.

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

Solutions

Adjust brightness on monitor.

Replace monitor. Troubleshoot defective monitor.
Replace video cable.

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

ER QR 1 ok

Remove expansion card, if present.

Remove peripherals.

Replace SIMMs.

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

S L e

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

R

[y

Plug monitor directly into wall socket. Verify that
monitor has power.

Remove expansion card, if present.

Remove peripherals.

Replace power supply.

Replace logic board. Retain customer's SIMMs.

SN

Replace video cable.

Replace monitor.

Replace VRAM SIMM.

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

DUk B s

Macintosh Computers, Vol. 3 135




Floppy Drive Problems

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

Disk ejects; display shows
icon with blinking “X”

Disk does not eject

Drive attempts to eject
disk, but doesn't

Hard Drive Problems

Internal hard drive runs
continuously

Internal hard drive does
not operate

136

Solutions

1. Try known-good Disk Tools disk.

2. Replace floppy drive cable.

3. Replace floppy drive.

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

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

Replace floppy drive.

Replace logic board. Retain customer’s SIMMs.

bl

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

2. Eject disk manually by inserting an open paper clip
into hole beside drive slot.

3. Replace floppy drive cable.

4. Replace floppy drive.

1. Push disk completely in.

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

3. Check that cover is completely on.

4. Replace floppy drive.

Solutions

Startup from Disk Tools disk or CD.

Make sure system is version 7.1 or later.
Replace internal hard drive.

Replace logic board. Retain customer's SIMMs.

ol S

Replace hard drive data cable.

Replace hard drive power cable.

Replace internal hard drive.

Replace logic board. Retain customer's SIMMSs.

PG b
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Startup from Disk Tools or CD.

Verify that SCSI select switch on external device is
set to different priority from internal.

Verify that both ends of external SCSI device are
terminated.

Replace terminator on external SCSI device.

Peripheral Problems Solutions
Waorks with internal or 1
external SCSI device but 2.
does not work with both

3.

4.

a.

Cursor does not move

Cursor moves, but

clicking mouse button has 2.

no effect

Cannot double-click to 1:

open application, disk, or 2.

server a
4.

No response to any key 1

on keyboard 2.
3.
4.
5:

Known-good ImageWriter 1«

or ImageWriter Il does not

print 2.
3
4,
5,

Macintosh Computers, Vol. 3
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Verify that terminator is installed on internal SCSI
drive.
Replace SCSI select cable.

Reboot system.

Check mouse connection.

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

Replace logic board. Retain customer’'s SIMMs.

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

Remove extra system files on hard drive.

Clear parameter RAM.

If mouse was connected to keyboard, connect it to
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.

Make sure system is version 7.1 or later.

Check keyboard connection to ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board. Retain customer's SIMMs.

Make sure that Chooser and control panel settings
are correct.

Make sure system is version 7.1 or later.

Check printer DIP switches.

Replace printer interface cable.

Replace logic board. Retain customer's SIMMs.
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Known-good LaserWriter

does not print

Miscellaneous Problems

Clicking, chirping, or
thumping sound

System shuts down
intermittently

System intermittently
crashes or locks up

No sound from speaker

Clock doesn't run

System seems to boot;
then message “Finder is
old version” displays

138

Make sure that Chooser and control panel setlings
are correct.

Make sure system is version 7.1 or later.

Refer to Networks manual on Service Source CD.

Solutions

-

i S

G RN

N =

Replace power supply.

Disconnect hard drive. Replace drive if noise
disappears.

Replace logic board. Retain customer’s SIMMs.

Make sure air vents on back and top of case are
unobstructed. Thermal protection circuitry may
shut down computer. After 30 to 40 minutes,
system should be OK.

Replace power cable.

Replace power supply.

Replace SIMMs.

Replace logic board. Retain customer's SIMMs.

Make sure system is version 7.1 or later.

Make sure software is known-good.

Replace logic board. Retain customer’s SIMMs.
Replace SIMMS.

Replace power supply.

Verify that Volume control panel setting is 1 or
above.

Replace speaker.

Replace logic board. Retain the customer's
SIMMs.

Replace battery. See “Battery and AC Adapter
Verification” in Chapter 2, General Information.
Replace logic board. Retain customer's SIMMs.

Clear parameter RAM.
Replace logic board. Retain customer's SIMMs.

LC Ill, 475; Performa 405-476; Quadra 605
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System intermittently 1=
doesn’t power on 2
3
4,
5.
6.
Monitor raster width too 1.
narrow

System hangs or crashes 1

System doesn’t recognize 1

more than 10 MB of RAM

Macintosh Computers, Vol. 3

Check cables.

Plug monitor directly into wall socket. Verify that
monitor has power.

Replace power cord.

Check batteries. See “Battery and AC Adapter
Verification” in Chapter 2, General Information.
Replace logic board. Retain customer's SIMMs.
Replace power supply.

Refer to Adjustments section in appropriate
Monitor manual on Service Source CD for
horizontal size (width) adjustment.

If using an older LC Ethernet card, with a
computer running System 7, disable virtual
memory.

Performa 400 Series: upgrade the ROMs on the
Ethernet card.

LC Series/Quadra 605: clear parameter RAM.
LC 400 Series/Quadra 605: upgrade to latest
revision of software.

LC 400 Series/Quadra 605: replace logic board.

Although you can install up to 12 MB of RAM in
Performa 400/405/410/430 computers, 10 MB is
the maximum amount of RAM that the system
recognizes.
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Additional Procedures

140

Grounding Connector Replacement

The replacement logic boards for the LC 475 and the Quadra 605 do not
include grounding connectors. You must remove the grounding connector
[rom the defective board and install it on the replacement board. There are
two versions of the grounding connectors, a foam pad and a connecting
grounding spring. You may encounter either version on the LC 475 and
Quadra 605 logic boards.

Install the connecting grounding spring on the audio ports of the replacement
logic board with the arms of the spring facing out. Install the foam grounding
pad on the audio ports with the rough side of the pad facing out (Figure 2).

It for some reason you do not have the grounding spring, you must order this
part separately.,

Groundmg

- \ ? Foam

Groundlng
Spring

Figure 2 Grounding Spring and Foam Grounding Pad

Quadra 605 Logic Board Jumper Replacement

The LC 475 and the Quadra 605 use the same replacement logic board. The
Quadra 605 requires a jumper to connect the pins at location J18. Quadra 603
service replacement logic boards do not include the jumper.

If you are replacing a Quadra 605 logic board, remove the jumper from the

pins at location |18 on the defective board and install the jumper on the pins at
location J18 on the replacement logic board.

LC Ill, 475; Performa 405-476; Quadra 605
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Macintosh LC Upgrades

A Caution

A Caution

To prevent ESD damage to components, wear a grounding wriststrap.
Review the ESD precautions in Chapter 1, CRT and ESD Safety.

Make sure that the connections to the sound out and sound input
ports are correct. Inserting equipment into the wrong port can
damage the computer or equipment.

LC to LC lll Upgrade

A Macintosh LC upgrade kit upgrades a Macintosh LC to a Macintosh LC 111
The upgrade kit includes a top cover, fan, speaker, floppy drive carrier, and
Macintosh 1.C [ logic board. The following procedures explain how to remove
the LC parts and install them into the LC 1T upgrade unit.

1. Remove the cover, fan/speaker assembly, floppy drive, hard drive, and

logic board.

Install the 1C floppy drive and cable into the new LC 111 floppy drive

carrier. If vou are installing a replacement auto-inject 1.4 MB SuperDrive,

you must remove the dust shield, i present.

3. Install the Macintosh LC I logic board.

4. Install the LC VRAM SIMMS and the expansion card (if present) into the
LC I upgrade logic board.

I~

Note DRAM SIMMS from an LC are not compatible with the LC TIL

5. Install and connect the new floppy drive carrier, hard drive with carrier
and cables, speaker, fan, and Macintosh LC 111 top cover.

LC Il to LC Il Upgrade

A Macintosh LC 1T upgrade kit upgrades a Macintosh LC 11 to a Macintosh 1€

Il The upgrade kit includes a Macintosh LC 11 logic board, top cover, fan,

speaker, and floppy drive carrier. However, when upgrading an LC 1T to an 1C

111, you will need only two parts from the upgrade kit—the LC IIT logic board

and the LC [11 top cover.

I.  Remove the cover, fan, floppy drive, hard drive, and 1.C Il logic board.

2. Install the Macintosh LC IIT logic board. Make sure that the connections
to the sound out and sound input ports are correct. Inserting equipment
into the wrong port can damage the computer or equipment.

3. Install and connect the fan, floppy drive, and hard drive,

4. Install the Macintosh LC I top cover.
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LC 475 Upgrade

A Macintosh L.C 475 upgrade kit upgrades a Macintosh 1.C 11 or LC Il to a
Macintosh LC 475. The upgrade kit includes a Macintosh LC 475 logic board
and product 1D labels.

1. Remove the cover, fan, floppy drive, hard drive, and logic hoard.

2. Before installing the upgrade logic board, install the connecting
grounding spring on the audio ports of the hoard with the arms of the
spring facing out (Figure 2). The upgrade kit does not include a
connecting grounding spring. You must order this part separately.

3. Install the Macintosh 1C 475 logic board.
4. Install and connect the fan, loppy drive, and hard drive,
5. Install the top cover.

LC Ethernet Upgrade

An internal processor-direct slot lets you add capabilities to Macintosh LC
computers, such as the Ethernet networking card. The LC Ethernet Card
package includes only the LC Ethernet Card. Standoffs are also needed to
complete the upgrade, Failure to install the standoffs can cause the computer
to restart intermittently. You must order them separately from the card.

1. Remaove the top cover.

2. Insert the two standoffs in the appropriate hole locations on the Ethernet
cardl (Figure 3).

3. Position the card so that the external connector extends through the
expansion connector opening on the bottom case.

4. Pivot the card over the expansion slot and press the connector pins into
the connector slot. Do not force the card into the slot. If you meet a lot
of resistance, pull the card out and reseat.

Long Standoff

Short Standoff ——(]

Figure 3 Ethernet Upgrade

LC lll, 475; Performa 405-476; Quadra 605
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lllustrated Parts List — Quadra 610, 660AV; Power Macintosh 6100;
WS 60, WS 6150
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This is a generic representation of a product family. Configurations may vary.

Figure 1 Exploded View
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Note On November 8, 1993, the Centris name was discontinued from the Macintosh
product line. The Centris 610 was replaced by the similar, but faster Quadra
610. The Centris 660AV was changed to the Quadra 660AV.

Botlom Case

Bottom Housing.......cccovevmmeriiiniieenn. ...922-0360
Bottom Housing (Power Macintosh)........cccceeeviviieeenne ... 922-0806
Insulator Sheet (Centris 610/WS 60).....c.cccovririiineeiiiiiieeanins 922-0361
Insulator Sheet, Pkg. of 10 (Power Macintosh) .............cc.eea... 922-0808
Insulator Sheet (Quadra 660AV/Centris 660AV)............cceee... 922-0866
On/Off Actuator .. = verrsrr e e e 922-0357
Rear Housing Assembly (Centrls 610} .................................... 922-0365
Rear Housing Assembly (Power Macintosh)..............c.cccevei. 922-0720
Rear Panel (Quadra 660AV/Centris 660AV)...........................922-0864
Drives
Apple SuperDrive, 1.4 MB Drive Mechanism ..............ccoeeuene.. 661-0474
Apple SuperDrive, Manual Insert Drive (Power Macintosh)....661-0121
CHbl&, CE-ROM, AUt cummssmmmesimmsmsbsms i 922-0842
Cable, SCSI Drive............. s DD2-0 35D
Cable, SCSI Drive (F’ower Macmtosh) .................................... 922-0804
Carrier, CD-ROM... ......022-0850
Carrier, Hard Drive and DDS DC 3 5" (Power Macmtosh) ..... 922-0621
Carfier; HDR: v ovnmunnsnsssisimnsaiiiasmi s e 1506
ERICHII. o e R R T e 678-5059
Drive Mechanism, AppleCD 300 ..........ccoviiviiiiiisinieinireennnd 661-1646
Drive Mech. w/o Head Phone Board, CD 300...........cc.ceeie. 661-0023
Drive Mech. Trayloading, CD 300+ (Power Macintosh).......... 661-0222
HDA, 80 MB; 8.8 B8 Lunmmumiamimeriiiis i sasaesi s 661-0111
HDA, 80 MB, 3.5" SCSl.........corcvnvivanisnans 661-0774
HDA, 160 MB, 1" High, 3.5" SCSI .... oen.861-1649
HDA, 230 MB, 3.5" SCSI... s 00 1-1837
HDA, 250 MB, 3.5" SCSI (Power Macmtosh) reennnn....661-0890
HDA, 500:MB; 35" SC8lsucmmsaiismssianivnavivisisomsmig 661-0781
HDA, 500 MB, 3.5" SCSI (Power Macintosh)...............c.en.... 661-0891
Shield, 3.5" Drive Bay (Quadra 660AV/Centris 660AV)........... 805-0961
Shield ) 6:25" DIVeBaY. oo mmemnssamnimmsmasesias 922-0366
Shield, CD-ROM Drive .. - ...922-0400
Shield, CD-ROM, Trayroadmg Pkg of 10 (Power Macmlosh]922 -0826
Shield, Floppy Drive, Pkg. of 10 (Power Macintosh)...............922-0809
Shield, Hard Drive Bay......cccoceveeirieieeereeserieeressiecssesesesn i 922-0367
Top Cover, Manual Insert FIoppy .......cccovvvimiieieiiiieecsiniinnn, 922-0545
Internal Chassis
Cable, LED, POWE .....cccccoveeeeiiiirciisssinae st sesseseisesesaseneeenne . 922-0354
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Logic Board

Cable; FIONDN DIVe.cuumasimeiimssiisirimismiiii i 922-0351
Chassis, Drive Assembly (Quadra 660AV/Centris 660AV) .....922-0359
Speaker ASSEMDIY ... 922-0353
Column, Top Cover Support.... s D R2 20355
Logic Board, 20 MHz, 4 MB (Centns 610) reeennnne.661-1681
Logic Board, 20 MHz w/Ethernet, 4 MB (Centns 610) ......661-1682
Logic Board, 25 MHz, 4 MB (Centris B60AV)............ccvveeinncas 661-1704
Logic Board, w/o FPU (Quadra 610).......ccccevvviininiiiincnninins 661-0042
Logic Board, w/FPU, Ethernet (Quadra 610) ............ccceeenin 661-0043
Logic Board (Power Macintosh and WS 6150) ...........ccccceeie 661-1022
NuBus Adapter (Centris B10) .......cccciiiiimineniiiniriiirenaase 661-1718
NuBus Adapter (Centris B60AV) ........ccooeinmiiicciniiiiiiiinaai 661-1719
NuBus Adapter (Power Macintosh).........cccceccviinicniiiniinncnnnn, 661-0049
PC 486 Card, DOS Compatible (Quadra 610) ......c...cocererennns 661-1017
Power Macintosh AV Card (Power Macintosh 6100/60/AV) ...661-1023
SIMM, 4 MB, BOns, TP cssstsisimismmivissis s sesons 661-0808
SIMM, 8 MB, BOMNS, Z2PIN.csumsasmimmsnssasposaiang ...661-0809
SIMM, 8 MB, 60 ns (Quadra 660AV/Centris 660AV) .............. 661-1702

SIMM, 16 MB, B0 ns, 72-pin (Power Macintosh & WS 6150)..661-0087
SIMM, VRAM, 128K, 80 ns, 68-pin (Quadra 610/WS 60)........ 661-0722

Top Caver

SIMM, 256K Cache (Power Macintosh) ........cc.cocoveevniicreneann 661-1024
Bezel, Blank .. T TR NRVI RN OPRRURUTTIRAINOOSIRPRRMIN « 1.~ | (<1515
Bezel, CD, Slotled i s JA 20O B
Bezel, CD, Trayloading (PowerMacmtosh) ............................ 922-0805

Housing, Top Cover Assembly.........ccccceenen ...922-0368
Housing, Top Cover (Power Macintosh} .................................922-0807

Miscellaneous

Battery, Lithium .. e 742-0011
Cable, AC Power Cord (Quadra GSOAWCentrls 660AV) ...590-0760
Cable, AC Power Cord, Int'l. (Quadra 660AV/Centris 660AV)922-0094
Cable, AC Power (Pawer Macintosh)...........cccceveiiiienincnee.....590-0380
Cable, British Power Cord (Quadra 660AV/Centris 660AV)....590-0091
Cable, Composite Video (Quadra 660AV/Centris 660AV)...... 922-0870
Cable, DIN7, S-Vid to Comp. Video In (Power Macintosh) .....922-0816
Cable, DIN7, S-Vid to Comp. Video Out (Power Macintosh) ..922-0817

Cable, DOS Compatible (Quadra 610).......cccccevueiriiiinnnincinins 922-0706
Cable, HDI-45 to DB-15 Display Adapter (Power Macintosh).922-0721
Clip, ESD Floppy, Bag of 10 (Centris 660AV).........ccccccvivnencn. 922-0879
Cover, Battery HOIder .........c.oovirevniiiiesce e seeenen, 520-0344
Expiarisian: Pliig, Pk, ol 5w amsinssmmassissii 922-0902
Express Bracket, DOS Compatible (Quadra 610)...................922-0708
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FGOt ERCIOBUIS i sumnmimansivsaisisiiiiii isssnisssivissianisssd 922-0862
Label, Name Plate (Centris 610)......cccceereiiiiiiiisicininiciianiinies 922-0364
Label, Name Plate (WS 60)................. ...922-0623
Label, Name Plate (Quadra 660AV)...........ccoccceiiiicinnienen.....922-0865
Label, Product ID, Bag of 10 (WS B0)......cccccceiiiiiiiinniinnn.... 922-0624
Label, Product ID, Bag of 10 (Centris 660AV).........cccvecvinanes 922-0364
Label, Product ID, Bag of 10 (Centris 660AV, Europe)...........922-0878
Label, Product ID, Bag of of 10 (Power Macintosh) ................922-0827
Microphone ASSEMBIY ... 699-5103
Microphone Assembly, Apple PlainTalk (Power Macintosh)...922-0867
Mouse, Apple Desktop Bus II... rerreneennnn.661-0763
Name Plate, Pkg. of 10 (Power Macmtosh 6100!60) .............. 922-0719
Name Plate, Pkg. of 10 (Power Macintosh 6100/60/AV)......... 922-0828
PDS Adapter (Power Macintosh) ........ccccceiiinininiiicniens ...922-0768
Power Cable, AC, 110V, Smoke ........ ...590-0380
Power Supply, 86 Watt.......ccccooiviiiiiiecenenniiicssininn ...661-1688
Retainer, ADB Mouse Il, Black for 21.9 Mouse Ball................ 922-0350
Screw, CD-Carmier .. ..cooeeeeeeeiieiircvisiserssssssssssssssnssissssnnssessonnen. 922-0401
Screw, M3 X .5X B MM...oocoeiiiiiiiirieieesresinsrsesansisssesssnesnen. 4 10-1308
Screw, Metric, Mach, 3 x 6 mm.. .....416-1306
Screw, NuBus Adapter Brck. (Quadra GGOAV/Centrls 660AV)450 -0032
Screw, SEMS 6-32 x 0.313, HDA........ccovviicvvernnnenineennnnnenn.. 440-6 105
Screw, SuperDrive ............... rererresnnereseneseneneeseenne--344-0018
Telecom Adapter (Power Macmtosh) ...................................... 661-1703
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Specifications — Quadra 610, 660AV; WS 60

Processor

i’lemory

Biék Storégeﬁ

1o Dévices

IO Interfaces

Centris 610: Motorola 68LC040; 20 MHz, built-in memory
management unit (MMU)

Quadra 610/WS 60: Motorola 68LC040 or 68040; 25 MHz, built-in
memory management unit

Quadra 610, DOS Compatible: Motarola 68L.C040; 25 MHz, built-in
memory management unit; DOS compatible card

DOS compatible card: 486SX microprocessor, 25 MHz, 32-bit
addressing, 32-bit data paths

Quadra 660AV/Centris 660AV: Motorola 68LC040; 25 MHz; built-in
paged memory management unit (PMMU); floating-point unit
(FPU), and BK memory cache; AT&T DSP3210 32-bit
floating-point digital signal processor; Peripheral Subsystem
Controller (PSC) provides direct memory access (DMA) between
the 68040 buses and peripheral devices

RAM (Quadra 610/Quadra 660AV/Centris 660AV): 4 or 8 MB RAM,
expandable to 68 MB (80 ns or faster 72-pin SIMM)

RAM (WS 60): 8 MB RAM , expandable to 68 MB (80 ns or faster
72-pin SIMM)

ROM: 1 MB

PRAM: 256 bytes

VRAM (Centris 610/Quadra 610/WS 60): 512K, expandable to 1
MB (80 ns or faster 68-pin SIMM)

VRAM (Quadra 660AV): 1 MB

Clock/Calendar: Custom chip with long-life lithium battery

Floppy Drive: 1.4 Apple SuperDrive
Hard Drive (Quadra 610/Quadra 660AV): 80 to 500 MB
Hard Drive (WS 60): 230 MB or 500 MB
CD-ROM Drive: Optional 5.25-in. CD-RCM drive

ADB: Two ADB ports; mini DIN-4 connectors

Serial: Two RS-232/RS-422 ports; mini DIN-8 connectors

SCSI: One port; DB-25 connector

Expansion Slot (Quadra 610/WS 60): Internal expansion slot
supports either a processor-direct slot card or 7-in. NuBus card

Expansion Slot (Quadra B60AV): Internal expansion slot supports
either NuBus, processor-direct slot (PDS) card, or digital
audio/video expansion (DAVE) card with appropriate adapter

Sound: 16-bit stereo sound input/output ports

Video: One DB-15 video port for built-in video; VGA and SVGA
monitors require a special adapter cable, NTSC, and PAL
manitor support (Quadra 660AV anly)

Ethernet: On-board Ethernet; AAUI-15 connector (optional on
Centris 610)

Keyboard: Standard or extended keyboard, draws 25-80 mA
Mouse: ADB mouse, draws up to 80 mA
Microphone: Standard (Quadra 610); Apple PlainTalk (Quadra
660AV)
Maximum Power Draw for all ADB Devices: 500 mA
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Sound and Sound: Custom digital Apple sound chip (ASC)

Video Video Display: Support Macintosh 12" Monochrome Display,
Macintosh 12" RGB Display, Apple Color High-Res RGB 14"
Monitor, Apple AudioVision 14 Display, Macintosh Color Display,
Macintosh 15" Portrait Display, Macintosh 16": Color Display,
Apple Multiple Scan 17" Display, Apple Two-Page 21"
Monochrome monitor, and Macintosh 21" Color Display; NuBus
video cards allow computer to support other non-Apple VGA,
NTSC, and PAL monitors; supports VGA monitors (640 x 480
only) and SVGA monitors (800 x 600 only) with appropriate
adapter cable; Quadra 660AV supports S-Video input/output
ports, composite video input/output ports

Electrical Line Voltage: 100-240 VAC
Frequency: 50-60 Hz

Input Power: 210 W
Output Power: 86 W

Physical Height: 3.4 in. (85 mm)

Width: 16.3 in. (415 mm)

Depth (Quadra 610, WS 60): 4.2 in. (107 mm)

Depth (Quadra 660AV; Power Macintosh 6100; WS 6150): 15.6 in.
(399 mm)

Weight: 14.0 Ib. (6.4 kg)
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Specifications — Power Macintosh 6100; WS 6150

Processor | 60 MHz PowerPC 601 RISC microprocessor, built-in MMU and
FPU; 32K of on-chip cache memory, requires system software
version 7.1.2 or later

RAM: 8 MB standard, expandable to 72 MB via two SIMM slots;
SIMMs must be 80 ns or faster, noncomposite and installed in
pairs

Cache: 32K of on-chip cache; optional 256K level 2 cache available

ROM: 4 MB

Clock/Calendar: Custom chip with long-life lithium battery

VRAM: None (6100/60 & 6150); 2 MB on Power Macintosh AV
Card (6100/60AV)

Mer;'lory

Disk Storage Floppy Drive: 1.4 MB Apple SuperDrive Manual Insert

Hard Drive: 160 or 250 MB ; 250 MB (6100/60AV)

CD-ROM Drive: Internal AppleCD 300+optional on 6100/60 &
6150; standard on 6100/60AV

I/O Interfaces ADB: One ADB port; mini DIN-4 connector

Serial: Two RS-232/RS-422 LocalTalk/GeoPort serial ports; mini
DIN-9 connectors (backward compatible with mini DIN-8)

SCSI: One SCSI port; DB-25 connector

Expansion Slot: One internal slot that accommodates either a PDS
card or a 7-in. NuBus card (6100/60 & 6150); 6100/60AV ships
with Power Macintosh AV Card installed in expansion slot.

Sound: One 16-bit stereo output port; one 16-bit stereo input port

Video: One HDI-45 DRAM-based video port for direct connection to
Apple AudioVision monitors (6100/60 & 6150); 6100/60AV also
includes VRAM-based DB-15 port and and one S-video input
and one S-video output port.

Ethernet: One built-in AAUI-15 Ethernet port

I/0 Devices Keyboard: Standard or extended keyboard, draws 25-80 mA

Maximum Power Draw for ADB Devices: 500 mA

Mouse: ADB Mouse I, draws up to 10 mA

Microphone: Apple PlainTalk microphone; unidirectional and
optimized for use with speech recognition (optional on 6100/60 &

6150; standard on 6100/60AV)

Video Display Supports Macintosh 12" Monochrome Display, Macintosh 12" RGB
Display, Apple Color High-Res RGB 14" Monitor, Apple
AudioVision 14 Display, Macintosh Color Display, Macintosh 15"
Portrait Display, Macintosh 16" Color Display; 6100/60AV also
supports Macintosh 19" Color Display, Apple Multiple Scan 20"
Display, Macintosh 21" Color Display, NTSC, and PAL

152 Quadra 610, 660AV; Power Macintosh 6100; WS 60, WS 6150
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Electrical Line Voltage: 100-240 VAC
Frequency: 50-60 Hz
Input Power: 210 W
Output Power: 86 W

Physical Height: 3.4 in. (85 mm)
Width: 16.3 in. (415 mm)
Depth: 15.6in. (399 mm)
Weight: 14.0 Ib. (6.4 kg)

Macintosh Computers, Vol. 3
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Symptom/Cure Chart — Quadra 660AV

Video Problems

Computer starts up
with an “X" displayed
through the video icon

Screen is black, audio and
at least one 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

Floppy Drive Problems

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

Disk ejects, display shows

154

Solutions

O 00 PNt
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The AudioVision monitor requires a system
extension in the system folder. The extension

did not load properly. Install the AudioVision
extension software. Turn off the monitor for at least
30 seconds before restarting.

Check video cable connection.

Adjust brightness on monitor.

Verify that monitor is switched on.

Reset clock chip.

Clear parameler RAM. Make sure Caps Lock key
is up.

Replace video cable.

Replace monitor.

Replace video card, if present.

Replace SIMMs.

Replace logic board. Move customer's SIMMs to
new logic board.

. Replace power supply.

Remove peripherals.

Remove expansion card.

Replace DRAM SIMMs.

Replace VRAM SIMMs.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace power supply.

Replace video cable.

Replace monitor.

Replace video card, if installed.

Clear parameter RAM. Make sure Caps Lock key
is up.

Replace logic board. Move customer’s SIMMs to
new logic board.

Solutions

Replace disk with known-good disk.

Verify that all external SCSI devices are
disconnected.

Replace floppy drive cable.

Replace floppy drive.

Replace logic board. Move customer’s SIMMs to
new logic board.

Replace power supply.

Replace disk with known-good system disk.

Quadra 610, 660AV; Power Macintosh 6100; WS 60, WS 6150
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icon with blinking “X”

Does not eject disk 1.

pOp

Attempts to eject disk,
but doesn't

Drive does not recognize
MS-DOS disks

ol

0N

-

Replace internal floppy drive cable.

Replace internal floppy drive.

Replace logic board. Move customer's SIMMs to
new logic board.

Switch off computer. Hold mouse button down
while you switch computer on.

Replace floppy drive cable.

Replace internal floppy drive.

Replace logic board. Move customer’s SIMMs to
new logic board.

Push disk completely in.

Replace internal floppy drive cable.

Replace internal floppy drive.

Replace logic board. Move customer's SIMMs to
new logic board.

To read and write MS-DOS files, format all disks
with MS-DQOS drive first.

SCSI Drive Problems Solutions

Drive does not appear 1.

on the desktop

Works with internal or 1:

external SCSI device, but

does not work with both 2.

Verify that there are no duplicate SCSI device
addresses.

Clear parameter RAM. Make sure Caps Lock key
is up.

Verify that drive is initialized. If it isn't, use HD SC
Setup to initialize drive.

Replace SCSI data cable.

Replace hard drive.

Verify that each SCSI device is set to a unique
SCSI ID number.

Verify that hard drive is terminated but optional
CD-ROM drive is not terminated.

Replace terminator on extemnal hard drive.
Replace SCSI select cable on external SCSI
device.

CD-ROM Drive Problems  Solutions

CD-ROM drive does not 1.
accept a compact disc -

Macintosh Computers, Vol. 3

Exchange disc (if disc is dirty or damaged).
Replace CD-ROM drive mechanism.
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Macintosh does not 1. Verify that CD-ROM extension is in System Folder.
display CD-ROM drive 2. Reinstall CD software.
icon 3. Replace SCSI data cable.

4. Replace CD-ROM drive mechanism.

5. Replace logic board. Move customer's SIMMs to
new logic board.

Compact disc won't eject 1. Manually eject the compact disc.
from the drive 2. Press the gject button behind the front bezel (if it
is accessible).

3. Replace the CD-ROM drive mechanism.

Peripheral Problems Solutions

Cursor moves, but 1. Replace mouse.

clicking mouse button 2. Replace logic board. Move customer's SIMMs to
has no effect new logic board.

Cursor does not move 1. Check mouse connection.

2. Inspect inside of mouse for buildup of dirt or other
contaminants. Clean mouse if necessary.

3. If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard or ADB cable. If mouse
does not work in any ADB port on computer, replace
mouse.

4. Replace logic board. Move customer's SIMMs to
new logic board.

Cannot double-click to 1. Remove duplicate System files from hard drive.
open application, disk, or 2. Clear parameter RAM. Make sure Caps Lock key
server is up.

3. If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard or ADB cable. If mouse
does not work in any ADB port on computer,
replace mouse.

4, Replace logic board. Move customer’'s SIMMs to
new logic board.

No response to any key 1. Check keyboard connection to ADE port.
on the keyboard 2. Replace keyboard cable.

3. Replace keyboard.

4. Replace logic board. Move customer's SIMMs to
new logic board.

156 Quadra 610, 660AV: Power Macintosh 6100; WS 60, WS 6150
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Reinstall printer drivers.

Verify that system software is correct version.
Make sure Chooser and control panel settings
are correct.

Clean install system software and printer drivers.
Replace printer interface cable.

Replace logic board. Move customer's SIMMs to
new logic board.

Known-good serial
printer will not print

9 pase

omk

Known-good printer on a 1. Verify that system software is correct version.
network will not print 2. Make sure Chooser and control panel settings
are correct.
3. Clean install of system software and printer drivers.
4. Replace logic board. Move customer's SIMMs to
new logic board.

System Problems Solutions
Power supply clicks or 1. Replace power supply.
chirps 2. Replace logic board. Move customer's SIMMs to

new logic board.

Does not power on; 1. Check cables.
screen is black, fan is not 2. Plug monitor directly into wall socket and verify
running, and LED is not lit that monitor has power.

3. Replace power cord.

4. Replace logic board. Move customer’s SIMMs to
new logic hoard.

5. Replace power supply.

System shuts down 1. Make sure air vents are clear. Thermal protection
intermittently circuitry may shut down system. After 35 to 40
minutes, system should be OK.
2. Replace power cord.
3. Reset the logic board. (See “Additional Procedures.”)
4. Replace logic board. Move customer’'s SIMMs to
new logic board.
5. Replace power supply.

1 Verify that system software is correct version.

2. Verify that application software is known-good.

3. Replace SIMMs.

4.  Reboot the computer with Extensions off by holding
down Shift key during startup.

System intermittently
crashes or locks up

5. Replace logic board. Move customer’s SIMMs to
new logic board.
6. Replace power supply.
7. Replace hard disk.
Macintosh Computers, Vol. 3 157



Error Chords

One-part error chord
sounds during startup
sequence

Two-part error chord
sounds during startup
sequence

Miscellaneous Problems

No sound from speaker

Sound from external video
source does not record or
play through speakers

No sound from audio CDs
from built-in internal
CD-ROM drive.

158

Solutions

-

Disconnect SCSI data cable and hard drive power
cable. Reboot system. If startup sequence is
normal, run Macintosh Hard Disk Test and replace
hard drive, if necessary.

Disconnect floppy drive cable connector and reboot
system. If startup sequence is normal, replace
floppy drive.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace DRAM SIMMs.

Replace logic board. Move customer's SIMMs to
new logic board.

Perform a DRAM SIMM verification on replacement
logic board.

Solutions

00 b

Verify that Volume control panel setting is 1 or
above.

Check speaker cable.

Clean install system software.

Clear parameter RAM. Make sure Caps Lock key
is up.

Replace speaker.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify that audio cable connects sound source to
sound input port when using S-video.

Check speaker cable.

Replace speaker.

Replace logic board. Move customer's SIMMs to
new logic board.

Make sure that Playthrough is selected in Sound
control panel.

Quadra 610, 660AV; Power Macintosh 6100; WS 60, WS 6150
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Troubleshooting Tips — Power Macintosh 6100; WS 6150

When troubleshooting Power Macintosh systems, keep in mind the following;

*  Ifa Power Macintosh system does not power up, you should first attempt
to reset the logic board. See “Additional Procedures” for more
information.

e With Power Macintosh computers, vou must install only noncomposite
RAM SIMMs and you must install the RAM SIMMs in like pairs (that is, the
same size and speed). You'll find additional troubleshooting information
in the Symprom/Cure charts,

* Ifa Power Macintosh svstem has bad RAM SIMMs, a dialog box will alert
you to the fact that a bad RAM SIMM has been detected.

® I the system hangs shortly after you install a NuBus card, contact the
vendor to verify that the card is compatible with the Power Macintosh
system or to see if there is a software upgracle available,

*  The Power Macintosh AV systems use the same logic board as the non-AV
versions. The only difference is that the AV versions have the Power
Macintosh AV Card installed in the PDS slot.,

*  The Power Macintosh computers use system software version 7.1.2. This
version of System 7 runs on all 68040 machines. Although the software
has not been tested on 68030 machines, there are no known problems
with running the software on there computers,
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Symptom/Cure Chart —

Video Problems

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

Screen is dark, 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

Screen is completely
dark, fan is not running,

and LED is not lit 2. Remove peripherals.
3. HRemove NuBus card.
4. Replace power supply.
5. Replace logic board. Move customer's SIMMs to
new logic board.
Floppy Drive Problems Solutions
Audio and video are 1. Replace internal floppy drive.
present, but internal 2. Replace internal floppy drive cable.
floppy drive does not 3. Replace logic board. Move customer's SIMMs to
operate new logic board.
Floppy disk ejects, and 1. Replace floppy disk.
display shows Mac icon 2. Replace floppy drive cable.
with blinking "X" 3. Replace internal floppy drive.
4. Replace logic board. Move customer's SIMMs to
new logic board.
160 Quadra 610, 660AV; Power Macintosh 6100; WS 60, WS 6150

Quadra 610; Power Macintosh 6100;
WS 60, WS 6150

Solutions

Check connections.

Adjust brightness on monitor.

Replace video cable.

Replace monitor.

Replace VRAM SIMMs. (Quadra 610 only)
Replace logic board. Move customer’s SIMMs to
new logic board.

ouhLn

Reset logic board. (Power Macintosh only)
Reseat ROM SIMM and cache SIMM. (Power
Macintosh only)

Remove peripherals.

Replace VRAM SIMMs. (Quadra 610 only)
Replace DRAM SIMMs.

Replace power supply.

Replace logic board. Move customer's SIMMs to
new logic board.

N =

Neosw

Replace video cable.

Replace monitor.

Replace VRAM SIMMs. (Quadra 610 only)
Replace logic board. Move customer’s SIMMs to
new logic board.

4560 Tk

1. Verify that external power cables are properly
connected.
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Floppy disk does not eject 1.

han

Floppy drive attempts to
eject disk but doesn't

1
2.
3.
4

Switch off system and hold mouse button down
while switching on the system.

Eject disk manually.

Replace floppy drive cable.

Replace floppy drive.

Push floppy disk completely in.

Eject floppy disk manually.

Replace floppy drive.

Reseat or replace top cover assembly.

Hard Drive Problems Solutions

Internal hard drive runs 1.

continuously, never
appears on desktop

Internal hard drive does
not operate

I

e M

Update driver software of hard drive using

HD SC format.

Reinstall clean system software.

Replace SCSI data cable.

Replace hard drive.

Replace logic board. Move customer's SIMMSs to
new logic board.

Replace SCSI data cable.

Replace SCSI power cable.

Replace hard drive.

Replace logic board. Move customer's SIMMs to
new logic board.

CD-ROM Drive Problems  Solution

CD-ROM drive does not 1.
accept a compact disc 2:
3.
4.
5.
6.
Macintosh does not 1.
display CD-ROM drive 2
icon 3.
4.
%
Compact disc won't eject 1.
from the drive
2
3.
4.

Macintosh Computers, Vol. 3

Reinstall CD software.

Verify that CD-ROM extension is in System Folder.
Exchange disc (if disc is dirty or damaged).
Replace CD-ROM drive mechanism.

Replace 50-pin ribbon cable. (Quadra 610 only)
Replace SCSI data cable. (Power Macintosh only)

Verify that CD-ROM extension is in System Folder.
Reinstall CD software.

Replace CD-ROM drive mechanism.

Replace power supply.

Replace SCSI data cable. (Power Macintosh only)

Tumn off file sharing in Sharing Setup control panel.
(Power Macintosh only)

Manually eject the compact disc.

Press the eject button behind the front bezel (if

it is accessible).

Replace CD-ROM mechanism.
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Peripheral Problems

Works with internal or
external SCSI device, but
does not wark with both

Cursor does not move

Cursor moves, but
clicking the mouse button
has no effect

Double-click does not
open application, disk, or
server

No response to any key
on the keyboard

162 Quadra 610, 660AV; Power Macintosh 6100; WS 60, WS 6150

Solutions

-

Fina

b

i Tl

Verify external cables are to Apple specifications.
Verify that each SCSI device is set to a unique
SCSI ID number.

Verify that hard drive is terminated but optional
CD-ROM drive is not terminated.

Replace terminator on external hard drive.
Replace SCSI select cable on external SCSI
device.

Replace logic board. Move customer's SIMMs to
new logic board.

Reboot computer with Extensions off by holding
down Shift key during startup.

Verify that mouse is connected properly.

Try different keyboard or ADB cable.

If mouse was connected to keyboard, connect
mouse to camputer ADB port instead. If mouse
waorks, replace keyboard. If mouse does not work
in any ADB port on computer, replace mouse.
Replace logic board. Move customer's SIMMSs to
new logic board.

Replace mouse.

Replace logic board. Move customer's SIMMSs to
new logic board.

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

Remove duplicate system files from hard drive.
Clear parameter RAM. Make sure Caps Lock key
is up.

If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work
in any ADB port on computer, replace mouse.
Replace logic board. Move customer's SIMMs to
new logic board.

Verify that keyboard is connected to ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board. Move customer’s SIMMs to
new logic board.
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Power Supply Problems Solutions

System does not power
up (Power Macintosh only)

1
2
3.
4

Reset logic board. (See Additional Procedures.)
Reseat ROM SIMM and cache SIMM.

Replace power supply.

Replace logic board.

Miscellaneous Problems Solutions

“About This Macintosh” 1

reports more or less

memory than is installed 2.

(Power Macintosh only)

Verify that BAM SIMMs are installed in matching
pairs (same size and speed).
Replace RAM SIMMs.

System Problems Solutions

System intermittently 1. Reboot computer with Extension off by holding

crashes or hangs (Power down Shift key during startup.

Macintosh only) 2. Verify that system software is version 7.1.2 or
later.

3. Verify that only noncomposite SIMMs are installed,
that they are in matching pairs (same size and
speed), and that the SIMMs are known-good.

4. Verify that software is known-good.

5. Verify that software is Power Macintosh compatible.

6. Clear parameter RAM. Make sure Caps Lock key
is up.

7. Replace SIMMs.

8. Replace logic board. Move customer's SIMMs to
new logic board.

9. Replace power supply.

Macintosh Computers, Vol. 3
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Additional Procedures

164

The internal expansion slot supports either a processor-direct card or a 7-inch
NuBus card (with appropriate adapter) so you can customize your system with
extra networking capability such as Ethernet or multiple displays.

Expansion Card Installation

L.

)

WY R S

Remave the top cover and the expansion port cover (Figure 2-A) from
the back panel. On the Power Macintosh 610060 and WS 6150 you must
dlso remove the SCSI hard drive cable. (The Power Macintosh 6100/60AV
has an AV card installed in the PDS slot. You cannot install additional
expansion cards in this machine.)

Loosely connect the expansion card connector to the adapter card
connector (Figure 2-B).

Fit the adapter card pin into the expansion card hole (Figure 2-C).

Gently press the expansion card and adapter card connectors together.
Insert the connector on the bottom of the adapter card into the
expansion slot. Make sure that the wb on the side of the adapter card
slides into the slot on the side of the bottom case (Figure 2-D).

Attach the thumbscrews (Figure 2-E). On the Power Macintosh 6100/60,
you must also reconnect the SCSI hard drive cable, making sure to run
the cable over the expansion card,

CPU Replacement — Quadra 610, WS 60

b

Remove the top cover, power supply, expansion card, and logic board.
Position the teeth of the PGA processor chip removal tool in the groove
between the chip and the socket. Gently lift up the handle to loosen each
side of the processor chip from the socket, Remove the processor chip.
Position the marked corner of the new processor chip over the marked

corner of the processor socket. Carefully align the pins of the processor

chip with the corresponding holes in the socket. Press down firmly on
cach edge of the processor chip. (Refer to “Installation Procedures” in
Chapter 2, General Information.)

Quadra 610, 660AV; Power Macintosh 6100; WS 60, WS 6150
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Card Connector

Expansion Slot Connector

Adapter
Card
/ Assembly

Guide in slot

Thumbscrews

Figure 2 Expansion Card Installation
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A Warning

166

Reset Logic Board — Power Macintosh 6100

Whenever vou have a unit that fails to power up, you should follow this
procedure to reset the logic board BEFORE replacing any modules. If this
procedure resolves the problem, claim an adjustment on an SRO. If not,
replace the defective component and DO NOT claim an adjustment.

This procedure resets PRAM. Be sure to check the computer’s time, date, and
other system parameter settings after you perform the procedure,

1.

Remove the top cover and power cord.

If handled or discaﬁed improperly, the lithium battery in the
computer could explode. Review “Battery and AC Adapter
Verification” in Chapter 2, General Information.

Using a small fat-blade screwdriver, pry open the latch at the end of the
battery holder and lift off the cover,

Grasp the battery and remove it from the holder.

Press the power-on button. Disconnect the power supply cable [rom the
logic board. Wait 5-10 minutes and replace the battery (make sure the
battery faces the correct direction).

Replace the power supply cable, and reassemble the computer.

Quadra 610, 660AV; Power Macintosh 6100; WS 60, WS 6150
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Upgrades

CD-ROM Drive Upgrade

Lol o

Remove the top cover.

Remove the CD-ROM drive bezel from the top cover. Install the new CD-
ROM drive bezel in the top cover.

Pry off the metal 5.257 drive bay shield from the chassis (Figure 3-A).
Attach the CD-ROM drive carrier to the CD-ROM drive with four Phillips
screws (Figure 3-B).

Push in the CD-ROM drive and carrier, align the slots at the lower edge of
the CD-ROM shield with the tabs on the bottom cover, and attach the
CD-ROM EMI shield securely onto the bottom cover (Figure 3-C).
Connect these cables from the power supply to the CD-ROM drive:

*  CD-ROM audio cable

e 5CSIdatacable

*  CD-ROM drive power cable (Figure 3-D)

Connect the end of the CD-ROM audio cable to the logic board.

Figure 3 CD-ROM Drive Upgrade
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Quadra 610 to 660AV Upgrade

1. Remove the top cover and the power supply.
2. Remove the screw from the center of the standoff, and remove the
standoff.
3. Disconnect these cables from the 610 logic board:
*  SCSI data cable
e Speaker cable
*  LEDcable
*  CD-ROM audio cable (if present)
*  Floppy drive cable
4. Lift the front edge of the logic board to make removing the floppy drive
easier.
5. Slide forward the hard drive and CD-ROM drive (if installed); slide the
logic board toward the front of the computer and remove the board.
6. Using a screwdriver, release the tabs on the upper-rear edge of the
bottom cover and push out the 610 [/0 panel.
Position the 660AV 17O panel in the bottom cover and press the 1/0 pancl
to snap the tabs in place.
8. Place the 660AV logic board in the bottom cover just forward of the 170
panel and slide the logic board into place.
9. Connect these cables to the back edge of the logic board:
*  Video-out cable
*  Video-in cable
¢ SCSIdata cable
10.  Connect these cables to the front edge of the 660AV logic hoard:
e Floppy drive cable
e Speaker cable
*  LEDcable
e CD-ROM audio cable (if present)
11, Replace the standofl with the internal Phillips screw.
12, Replace the Phillips screw on the front edge of the logic board.

-~

168 Quadra 610, 660AV; Power Macintosh 6100; WS 60, WS 6150

> 2 D D3 D))

)

> 3 D D I

K

) )

)

) ) ) )



2999999999999 999599959 9999999

)

)

Quadra 610/660AV to Power Macintosh 6100/60 or
6100/60AV Upgrade

A Power Macintosh 6100/60 Upgrade Kit upgrades a Macintosh Quadra 610 or
Macintosh Quadra 660AV machine. The upgrade kit includes a Power
Macintosh 6100/60 logic board, insulator sheet 170 panel, rubber foot, SCSI
cable, floppy drive EMI shield, CD gasket, and PowerPC sticker. The Power
Macintosh 6100/60AV upgrade also includes the Power Macintosh AV Card,

I Remove the top cover, power supply, and logic board.

2. Press the tabs at the back end of the floppy drive outward and slide the
floppy drive forward 4 few inches.

3. Place the metal openings that are on the side of the EMI shield over the
screws that are on either side of the floppy drive. The top of the EMI
shield should rest on the floppy drive. Leave the floppy drive pushed out
until you replace the power supply later in this procedure.

4. Press up on the tab that is underneath the CD-ROM drive and slide out
the CD-ROM drive.

5. Remove the adhesive strip from the EMI gasket (provided in the upgrade
kit). Place the rubber gasket on the underneath side of the frame that
houses the CD-ROM drive. The gasket should be placed in the middle of
the opening for the CD-ROM drive.

6. Replace the CD-ROM drive, but don’t push it all the way in untl you
replace the logic board later in this procedure.

7. Using a flac-blade screwdriver, press down and release the four tabs thar
secure the back panel to the chassis. Remove the back panel.

8. Remove the existing insulator sheet and replace it with the insulator
sheet provided with the upgrade kit.

9. Line up the bottom tabs on the back panel with the slots in the chassis.
Press in on the back panel until the top tabs snap into place.

10.  Affix the blank serial number label that came with the upgrade kit onto
the new back panel. Copy the serial number from the old back panel o
the new back panel.

1. Connect the floppy drive cable and insert the PowerPC logic board.
Replace the Phillips screw at the front edge of the logic hoard.

12, Replace the standoff on the logic board and tighten the screw in the
center of the standoff.

13. I the customer’s original logic board had PowerPC compatible DRAM
SIMMs installed, remove them and install them on the upgraded logic
board. Return all VRAM and non-matching DRAM SIMMs from the old
logic hoard to the customer.

14, Replace the SCSI data cable with the one provided in the upgrade kit.
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19,

20.

Connect the following cables to the logic board:

*  Speaker cable

*  LEDcable

*  CD-ROM audio cable (if present)

*  SCSIdata cable

Reconnect these power supply cables:

*  Main power cable

*  Hard drive power cable

e CD-ROM drive power cable (if installed)

Replace the power supply. Tighten the screw that secures the power
supply to the chassis. Push in the CD-ROM drive until you hear it click
into place.

Lift up on the top of the metal EMI shield and slide the floppy drive back
into place. The top of the metal EMI shicld should rest on top of the
chassis frame.

Power Macintosh 6100/60AV only: [nstall the Power Macintosh AV
Card in the expansion slot on the logic board. Refer to Expansion Card
Installation carlier in this chapter for instructions,

Replace the top cover and trn the unit over. Remove the adhesive strip
from the rubber foot provided in the upgrade kit. Press the rubber foot
onto the bottom chassis towards the back of the unit and directly in front
of the screw that secures the logic board to the chassis.

Adhere the 6100/60 sticker to the front of the unit, directly over the
current model name.

Install system software version 7.1.2, which comes with the Power
Macintosh Logic Board Upgrade Kit. Refer to the user manual provided in
the upgrade kit for installation instructions.

Run MacTest Pro in looping made or other software in demo mode for 1
hour as a burn-in test.

Contact Finished Goods for an RMA number to return the old logic
board.

Quadra 610, 660AYV; Power Macintosh 6100; WS 60, WS 6150

> D 3D D Do

)

)

3

)

) )

i)

)

) ) )



EEREEEEEEEEEEEEEEEEERERERERERERER-RRERJ-E B BE B )

Macintosh Cards

Power Macintosh AV Card

The Power Macintosh 6100/60AV system uses the Power Macintosh AV Card
(Figure 4). The Power Macintosh 6100/60AV must have the AV card installed in
its PDS slot. Two adapters for composite (RCA-type) video connectors come
with the AV system. To connect a cable with RCA plugs, connect the RCA plug
to one of the adapters, and connect the adapter to the appropriate S-~video
port (input or output) on the back of your computer.

. ”ﬁf

; THECH
j ‘ r Iliuil{J-dleliMLlihuﬂ_ﬂﬂi<
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Figure 4 Power Macintosh AV Card

DOS Compatibility Card

The Macintosh DOS Compatibility Card (Figure 5) is designed for the
Macintosh Quadra 610 computer to make the system DOS and Windows
compatible. The 7-inch DOS Compatibility Card is installed in the PDS slot with
an adapter card,

H . _ 50000 ) : idl
T o

Figure 5 DOS Compatibility Card
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Logic Board Diagrams
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Figure 6 Logic Boards
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lllustrated Parts List — Quadra 650; Power Macintosh 7100

w/Caddy Bezel

Blank Bezel

Front Panel

Top Cover

EMI Gasket

Manual Insert
Floppy Drive

Floppy Drive Cable o
Floppy Drive Carrier

Power Supply Strap —

< ==

Hard Drive

. Hard Drive
Carrier

HDA/
CD-ROM
SCSI Cable

Power Supply ——{*

Power Cable
Intermnal Chassis

CD-ROM

i " Drive
GD-ROM Audio Cable ll—ﬁi/? ! D Carrler
Rails

Light Pipe

Logic Board

,' Speaker

Bottom Case

This is a generic representation of a product family. Configurations may vary.

Figure 1 Exploded View

174 Quadra 650; Power Macintosh 7100
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Note On November 8, 1993, the Centris name was discontinued from the Macintosh
product line. The Centris 650 was replaced by the similar, but faster Macintosh
Quadra 650.

Bottom Case

BOottom HOUSING .....ceiieieeeene e et enn 922-0406
Bottom Housing (Power Macintosh)..........ccccveeviiiieicneiiciienene. 922-0898
EMI Bottom Case CliP.....oceeiin et eee e 922-0101
FOOt, PIAtiNUM .o e ee e e ee s rr e 865-0024
Hook, Snap=10; PGB wiviiais wiiiivss irisaniisisiisrisssans ramsanss 922-0097
NUBUS CaD s i s it v st aislssmms s fespatns sanmnnss 810-6035
Floppy Drive and Drive Mount Chassis
Apple SuperDrive, 1.4 MB Drive Mechanism........cccocevverinans 661-0474
Apple SuperDrive, Manual Insert Drive (Power Macintosh)....661-0121
Cable, Floppy Brive . vaimmimraninassman s 922-0112
Carrier, 800K/Apple SUPEIDIIVE.......c.ocvuveiiieeiciii et 805-5050
Carrier, 1.4 MB, Floppy, Manual Insert (Power Macintosh) ....922-0763
Front Panel, Manual Insert FIOpPY .........cocoveviiiinecniiiieene 922-0542
Housing Assembly, Internal Chassis..........ccccvivieaniiiiennens 922-0058
Screw, M3 x 0.5 x 6 (Quadra 650) .........ccccveeiiiiiciieieninineannn 460-3400
Hard Drive and CD-ROM Drive
Cable Assembly, HDA/CD-ROM 922-0051
Cable, B AU ot s s 1o i B e 922-0052
Cable, CD Audio (Power Macintosh).......ccovveeiiiineenieceniinens 922-0724
Cable, HDA/CD-ROM, SCSl .c.ccccireiineaiierirciseenie e, 922-0053
Cable, CD-ROM, Audio, Mini-T,¥1 ...ooooiiiiiiniiiceecee 922-0842
L2 BT 1o [o e 678-5059
Drive Garmear; HDA ucwninmassasmsmiiiamssimad 922-0066
Drive Mechanism, CD300 (Quadra 650)..........ccceeeeeeeeieeennnnn. 661-0023
Drive Mech, Trayloading, CD 300+ ........cccceciiiiiiiiiiieennennnn...661-0222
HDA; 80.MB;:3:5" SESLucunmnsnsmnnmuannmmsismsvismia 661-0111
HDA, 80 MB,;8:5” SCSBL.:.civimmnumnmanunniinmssiiiie 661-0774
HDA, 160 MB, 17 High, 3.5" SCSI ...cccccoiiiiiniiieiiieieccenes 661-1647
HDA;2B0:MB; 3i5"SESlimmismmmmimaimisiing, 661-1637
HDA, 250 MB, 3.5" SCSI (Power Macintosh)..........cccceceiinnas 661-0890
HDA, 500 MB, 3:5” BCSL i sosumsusvssiinm iovswvnriissssisimsinssossssssarvonsos 661-0781
HDA, 500 MB, 3.5" SCSI (Power Macintosh)............ccccceeeee. 661-0891
Rails, CD Carrier (PKg. 0f 5).ccovcereiireeeriieeseersensiessse e 922-0067

Screw, 6-32 x .250 ...cccoeevnneenee. ..444-6104
Screw, Torx, External Drive 416-1305
Logic Board

Battery, Lithium (without leads) ............ccceeveeveiieecieceeceeenee 742-0011
Cover, Battery Holder.........cc..ccoiiiiiiiiiiiciccsreeis e 520-0344
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Top Cover

Light Pipe, Power On .. Ty Ly LT T end
Logic Board, 25 MHz, 4 MB (Quadra 650) ssssansessssiannsns 06 1- 1675
Logic Board, 25 MHz, 4 MB, FPU (Quadra 650).....................561-1679
Logic Board, 25 MHz, 4 MB, Ethernet, FPU............ccccoveennnn 661-1677
Logic Board, 25 MHz , 8 MB, Ethernet, FPU............cccoveivennnne 661-1678
Logic Board, 33 MHz, 4 MB (Quadra 650)..........ccccveuvuemerianacd 661-0011
Logic Board, 33 MHz, 8 MB (Quadra 650)........cc..ccevvuevanivenes 661-0044
Logic Board (Power Macintosh) .......ccooeeniiiiniiniininieenii, 661-0897
Logic Board Reset Procedure (Power Macintosh) ................. 011-0115
PDS, Power Macintosh AV Card..........ccooovveminiinvnaiinnnenes 661-1023
Resel/Interrupt SWitch ........ccccceiiniiniinicniiininnns ..815-6270
SIMM, 4 MB, 80 ns, 72-Pin (Power Macintosh) ...... ..661-0808
SIMM, 8 MB, B0 NS, 72-PiN ..c.oovviiieiriiiniiinieisiieiinins ..661-0809
SIMM, 16 MB, 80 ns, 72-Pin (Power Macintosh) ....................661-0087
SIMM, DRAM, 4 MB, 60 ns, 72-Pin (Quadra 650) ..................661-1701
SIMM, DRAM, 8 MB, 60 ns, 72-Pin (Quadra 650) ..........cc..... 661-1702
SIMM, VRAM, 256K, 80 ns, 68-Pin.........c.ccvmneniunserrnsrecnnnns 661-0722
SIMM, 256K Cache (Power Macintosh) .........coevvverieeneseenienes 661-1024
Video Card, 2 MB (Power Macintosh).........cccccevrruvrissnenncanenns 661-1748
Bezel, AppleCD 300.. ST STPTRENRNVANERROEUNOINMNPONCRII < .~ . | |0
Bezel, Apple CD 300, Slﬁtted Ro— vserenssesn DO OUD ]
Bezel, CD, Trayloading, Pkg. 0! 5 (Power Macmtosh) rereenne.922-0800
Blank CD Bezel..... RS VE— 922-0060
Front Panel... - SN 922-0059

Front Panel (Power Macmlosh) ...922-0899
Gasket, Top Cover, Bag of 10 (Power Macmlosh) ................922«0887
Housing, Top Cover Assembly (Power Macintosh).................922-0405

Label, Product ID, Pkg. of 10 (Centris 650).........ccceevununrenen....922-2028

Label, Product ID (Quadra 650) ... rerarerereenenns.922-0568

Label, Product ID, Pkg. of 10 (Power Macmlosh) rerreeerennne.322-0863

Name Plate, Pkg. of 10 (Power Macintosh 71 00/66) .............. 922-0801

Name Plate, Pkg. of 10 (Power Macintosh 7100/66AV).......... 922-0802
Miscellaneous

Cable, DIN7 S-Video to Comp Video In (Power Macintosh) ...922-0816
Cable, DIN7 S-Video to Comp Video Out (Power Macintosh) 922-0817
Cable, HDI-45 to DB-15 (Power Macintosh) .........ccoooeeneeennd 922-0721
Clip, EMI, CD-ROM (PKg. Of 25) ...covereiereeiiciiciecicssacsanssensns 922-0115
Clip, EMI (Pkg. of 10) ... o~ ...922-0101
Facilitation Warranty Rermbursement ...011-0083
Hook, Snap In, PCB ...,
Microphone Assembly (Quadra 650)..........ccvvemiiiiinenn ...699-5103
Mouse, Apple Desktop BUS [l........ccoceviiniiininniinennes 661-0763

Quadra 650; Power Macintosh 7100

» D) D20 ) ) ) H)

)

> D DD DI ) k

3

)

)

) ) ) )



E R EREENLELEREERE B

J

3 DD IIDNIINININDNS

Mouse Ball (21.9 mm Diameter), BlacK...........cccceeviiiiinninannnd
Mouse Ball (22.23 mm Diameter), Gray.....
PlainTalk Microphone (Power Macintosh)..........cccccovvvinveieeenns
Power Cable, AC, 110 V, Smoke ........c.ccevvuvvernne
Power Supply, 112 Watt...
Retainer, ADB Mouse Il, Black foa’ 21 9 mm mouse ball

Retainer, ADB Mouse Il, Gray for 21.9 mm mouse ball .........
Retainer, ADB Mouse I, Gray for 22.23 mm mouse ball ........
Screw, 3.5 x 1.47 x 30... :

Screw, M3.5 x 0.6 x 10 mm (Pkg of 10) .................................
Screw, M3.5 x 0.6 x 20 mm (Pkg. of 10) .....cccociiiinniniinninns
Screw, M3.5 x 0.6 X 6 mm (PKg. 0f 10) cecevveriviiiiiiiiieniniiin

Screw, M3.5 x 1.57 x 7 mm (Pkg. of 10)....
Screw, M3.5 x 1.57 x 30 mm (Pkg. of 10)...
Speaker Assembly ... 5
Strap, Power Supply (Bag of 5)
Telecom Adapter (Power Macmtosh)
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....922-0349

922-0867

.....580-0380
....661-0758

...922-0350

.922-0349

922-0345

....922-0018

922-0119
922-0116
922-0120

.....922-0117
we922-0118
.....922-0055

...922-0906

661-1703
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Specifications — Quadra 650

Processor

Memory

Disk Storage

/O Devices

Souﬁd and
Video

Electrical

Physical

. RAM: 4 MB RAM, expandable to 132 MB; 72-pin SIMM

/O Interfaces

Centris 650: Motorola 68040; 25 MHz, built-in memory
management unit (MMU) and floating-point unit (FPU)

Quadra 650: Motarola 68040; 33 MHz, built-in MMU

Addressing: 32-bit internal registers, address and data bus

ROM: 1 MB

PRAM: 256 bytes

VRAM: 512K, expandable to 1 MB

Clock/Calendar: Custam chip with long-life lithium battery

Floppy Drive: 1.4 Apple SuperDrive
Hard Drive: 80-500 MB
CD-ROM Drive: Optional 5.25-in. CD-ROM drive

ADB: Two ADB ports; mini DIN-4 connectors

Serial: Two RS-232/RS-422 ports; mini DIN-8 connectors

SCSI: One port; DB-25 connector

Expansion Slot: One in-line processor-direct slot

Sound: One sound output port (stereo for CDs); one monoaural
input port

Video: One DB-15 video port for built-in video; VGA and SVGA
monitors require a special adapter cable

Ethernet: Optional on-board Ethernet port

Keyboard: Standard or extended keyboard, draws 25-80 mA

Mouse: ADB Mouse Il

Microphone: Optional electret omnidirectional microphone, 4 mV
peak-to-peak output voltage at normal speaking

Maximum power draw for all ADB devices: 500 mA

Sound: Custom digital Apple sound chip (ASC); monoa_ural éound
input port; supports VGA monitors (640 x 480) and SVGA
monitors (800 x 600) with appropriate adapter cable

Line Voltage: 100-240 VAC
Frequency: 50-60 Hz
Input Power: 325 W
Output Power: 112 W

Height: 6.0 in. (152 mm)
Width: 13.0in. (330 mm)
Depth: 16.5 in. (419 mm)
Weight: 25 Ib. (11.3 kg)
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Specifications

— Power Macintosh 7100

Processor

Memory

Disk Storage

Ie] Eterfaces

_IIO Devices

66 MHz PowerPC 601 RISC microprocessor, built-in MMU and
FPU; requires system software version 7.1.2 or later

RAM: 8 MB, expandable to 136 MB via 4 SIMM sockets on logic
board (80 ns or faster 72-pin SIMMs via pairs of same size); 16
MB configuration has two 4 MB SIMMSs installed

Cache: 32K of on-chip cache; optional 256K level 2 cache available

ROM: 4 MB

VRAM: 1 MB, expandable to 2 MB using four 256K VRAM SIMMs
(7100/66); 2 MB (7100/66AV)

Clock/Calendar: Custom chip with long-life lithium battery

Floppy Drive: 1.4 MB, manual insert

Hard Drive: 250 or 500 MB (7100/66); 500 MB (7100/66AV)

CD-ROM Drive: Internal AppleCD 300i+ (optional on 7100/66;
standard on 7100/66AV)

ADB: One ADB port; mini DIN-4 connector; maximum power draw
500 mA

Serial: Two RS-232/RS-422 LocalTalk/GeoPort serial ports; mini
DIN-9 connectors

SCSI: One port; DB-25 connector

Expansion Slot: One processor-direct slot (PDS); 182-pin
connector

NuBus: Three NuBus slots support standard size cards; 96-pin
Euro-DIN connectors

Sound: One 16-hit stereo output port; one 16-bit stereo input port

Video: One DRAM-based HDI-45 video port for direct connection to
Apple AudioVision monitors (7100/66); one DRAM-based HDI-
45 video port for direct connection to Apple AudioVision
monitors and VRAM-based S-video input and S-video output
ports (7100/66AV)

Ethernet: One built-in AAUI-15 Ethernet port

Keyboard: Standard or extended keyboard, draws 25-80 mA

Mouse: ADB Mouse Il, draws up to 10 mA

Microphone: Apple PlainTalk microphone; unidirectional and
optimized for use with speech recognition (optional on 7100/66;
standard on 7100/66AV)

Macintosh Computers, Vol. 3
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Video Display

Electrical

E'hysical

System must have the Power Macintosh 2 MB Video Card or

Power Macintosh AV Card installed; both the 7100/66 and
7100/66AV support monochrome, color, VGA, and SVGA
formats on the HDI-45 logic board connector, including
Macintosh 12" Monochrome Display (640 x 480), Macintosh 12"
RGB Display (512 x 384), AppleColor High-Res RGB 14"
Monitor (640 x 480), Apple AudioVision 14 Display (640 x 480),
Macintosh Color Display (640 x 480), Macintosh 15" Portrait
Display (640 x 870), and Macintosh 16” Color Display (832 x
624); both the 7100/68 and 7100/66AV support the following
monitors through via the DB-15 connector on their video cards:
Macintosh 19" Color Display (1024 x 768), Apple Multiple Scan
20 Display (1280 x 1024), and Macintosh 21" Color Display
(1152 x 870); and the 7100/66AV supports the following
monitors via the DB-15 connector on the Power Macintosh AV
Card: NTSC (512 x 384 and 640 x 480) and PAL (640 x 480 and
768 x 576)

Line Voltage: 100-240 VAC

Frequency: 50-60 Hz
Input Power: 325 W
Qutput Power: 112 W

Height: 6.0 in. (152 mm)
Width: 13.0in, (330 mm)
Depth: 16.5in. (419 mm)
Weight: 24 Ib. (11.3 kg)
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Video Problems

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

Screen is dark, 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

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

Floppy Drive Problems

Audio and video are
present, but internal
floppy drive doesn't
operate

Floppy disk ejects, and
display shows Mac icon
with blinking “X"

Symptom/Cure Chart — Quadra 650

Solutions

1
2
3.
4.
5
6

o= o0 Okoh=

=1

i Sl

6.

Adjust brightness on monitor.

Check video cable connection.

Replace monitor.

Replace video cable.

Replace VRAM SIMMs.

Replace logic board. Move customer's SIMMs to
new logic board.

Remove peripherals.

Remove NuBus cards.

Replace VRAM SIMMs.

Replace DRAM SIMMs.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace power supply.

Check video cable connection.

Replace monitor.

Replace video cable.

Replace VRAM SIMMs.

Replace logic board. Move customer’s SIMMs to
new logic board.

Verify that external power cables are properly
connected.

Remove peripherals.

Remove NuBus cards.

Check battery on logic board for 3.6 VDC.
Replace logic board. Move customer’s SIMMs to
new logic board.

Replace power supply.

Solutions

L

manN
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Perform a clean installation of system software.
Replace internal floppy drive cable.

Replace internal floppy drive.

Replace logic board. Move customer's SIMMs to
new logic board.

Perform a clean installation of system software.
Replace floppy disk.

Replace floppy drive cable.

Replace internal floppy drive.

Replace logic board. Move customer's SIMMs to
new logic board.
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Floppy disk does not eject

Floppy drive attempts to
eject disk but doesn't

Hard Drive Problems

Intermal hard drive runs
continuously

Internal hard drive does
not operate

CD-ROM Drive Problems

CD-ROM drive does not
accept compact disc

Macintosh does not

display CD-ROM drive
icon

Peripheral Problems

Works with internal or
external SCSI device, but
does not work with both

182

[y

Switch off system and hold mouse button down
while switching on the system.

Eject disk manually.

Replace floppy drive cable.

Replace floppy drive.

Replace logic board. Move customer's SIMMs to
new logic board.

il o

Push floppy disk completely in.
Eject floppy disk manually.
Replace floppy drive cable.
Replace floppy drive.

= oipak

Solutions

Perform a clean installation of system software.
Replace SCSI data cable.

Replace internal hard drive.

Replace logic board. Move customer's SIMMs to
new logic board.

o0 o <

Remove external SCSI devices.

Replace SCSI data cable.

Replace SCSI power cable.

Replace hard drive,

Replace logic board. Move customer's SIMMs to
new logic board.

oo po

Solution

Exchange disc (if disc is dirty or damaged).
Replace CD-ROM drive mechanism.

P —

Reinstall CD-ROM Setup.

Perform a clean installation of system software.
Verify that CD-ROM extension is in System Folder.
Replace CD-ROM drive mechanism.

Replace power supply.

Replace SCSI data cable.

o OUcd i

Solutions

1. Verify that each SCSI device is set to a unique
SCSI ID number.

2. Verify that hard drive is terminated but optional
CD-ROM drive is not terminated.

3. Replace terminator on external hard drive.

4. Replace SCSI select cable on external SCSI
device.

Quadra 650; Power Macintosh 7100
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Cursor does not move 1.

Cursor moves, but clicking 1.

the mouse button has no

effect 2.
3.
Double-click does not LE
open application, disk, or 2
server
3
4.
5.

No response to any key
on the keyboard

o a W

-

Reboot computer.

Verify that mouse is connected properly.

If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work
in any ADB port on computer, replace mouse.
Perform a clean installation of system software.
Replace logic board. Move customer’'s SIMMs to
new logic board.

Boot from Disk Tools; if no failure, check system
software.

Replace mouse.

Replace logic board. Move customer's SIMMs to
new logic board.

Remove duplicate system files from hard drive.
Clear parameter RAM. Make sure Caps Lock key
is up.

Perform a clean installation of system software.

If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work
in any ADB port on computer, replace mouse.
Replace logic board. Move customer’s SIMMs to
new logic board.

Boot from Disk Tools; if no failure, check system
software.

Verify that keyboard is connected to ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board. Move customer's SIMMs to
new logic board,

Error Chords Solutions

One-part error chord 1

sounds during startup
sequence

Macintosh Computers, Vol. 3

Disconnect hard drive power cable and hard drive
data cable. Reboot system. If system startup
sequence is normal, run Macintosh Hard Disk test
and replace hard drive if necessary.

Disconnect floppy drive cable and reboot system.
If startup sequence is normal, replace floppy drive.
Replace logic board. Move customer's SIMMs to
new logic board.
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Two-part error chord
sounds during startup
sequence

System Problems

Does not power on;
screen is hlack, fan is not
running, and LED is not lit

Power supply clicks or
chirps

System shuts down
intermittently

System intermittently
crashes or locks up

184

Boot off Disk Tools, if no failure, check system
software.

Replace SIMMSs.

Replace logic board. Move customer's SIMMSs to
new logic board.

Perform SIMM verification on replacement logic
board.

Solutions

N =

o0k

N -

L\ neroON

L@ o

Check cables.

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

Replace power cord.

Check battery on logic board for 3.6 VDC.
Replace power supply.

Replace logic board. Move customer’s SIMMs to
new logic board.

Replace power supply.
Replace logic board. Move customer's SIMMs to
new logic board.

Check that air vents are clear. Thermal protection
circuitry may shut down system. After 35 to 40
minutes, system should be OK.

Replace power cord.

Check batteries. (See General Information chapter.)
Replace power supply.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify that system software is correct version.
Verify that software is known-good.

Boot from Disk Taols; if no failure, check system
software.

Reboot computer with Extensions off by holding
down Shift key during startup.

Replace SIMMs.

Replace power supply.

Replace logic board. Move customer’s SIMMs to
new logic board.

Quadra 650; Power Macintosh 7100

> ) D

» 2 D D d

) ) D )

> 2 2 D0 D)D)

) )

3



EENEEEEEEEERLEERE AR R L EREEEE LR EREREREREERE R

Troubleshooting Tips — Power Macintosh 7100

When troubleshooting Power Macintosh systems, keep in mind the following:

e Ifa Power Macintosh system does not power up, you should first attempt I ;
10 reset the logic board. See “Reset Logic Board” for more information.

e With Power Macintosh computers, you must install only noncomposite
RAM SIMMs and the RAM SIMMs must be installed in like pairs (that is,
the same size and speed).

*  Ifa Power Macintosh system has bad RAM SIMMSs, a dialog box will alert
you to the fact that a bad RAM SIMM has been detected.

* I the system hangs shortly after installing a NuBus card, contact the
vendor to verify that the card is compatible with the Power Macintosh
system or to see if there s a software upgrade available,

*  The Power Macintosh 7100/66 MUST have a video card installed in the
PDS slot. The Power Macintosh 7100/66 system uses the Power
Macintosh 2 MB Video Card. A missing card can result in a system that
won't boot up or a system that crashes.

o The Power Macintosh 7100/66AV MUST have the Power Macintosh AV
Card installed in its PDS slot. All Power Macintosh AV systems use the
same logic board as their non-AV versions, The only difference is that the
AV versions have the Power Macintosh AV Card installed in the PDS slot.,

e The Power Macintosh computers use system software version 7.1.2 or
later. This version of System 7 runs on all 68040 machines. Although the
software has not been tested on 68030 machines, there are no known
problems with running the software on 68030 computers.
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Symptom/Cure Chart — Power Macintosh 7100

Video Problems

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

Screen is dark, 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

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

186

Solutions

Adjust brightness on monitor.

Check video cable connection.

Replace video cable.

Try using known-good RAM SIMMs.

If monitor is attached to DB-15 connector, attach
monitor to HDI-45 connector. If problem goes
away, verify VRAM SIMMs on video card are
good. If SIMMs are bad, replace them. If SIMMs
are good, replace video card.

Replace monitor.

Replace logic board. Move customer's SIMMs to
new logic board.

bW

No

Check video cable connection.

Remove peripherals.

Remove NuBus cards.

Replace DRAM SIMMs.

Replace VRAM SIMMs.

Replace video card.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace power supply.

ko2 o

&

Check video cable connection.

Replace video cable.

Replace VRAM SIMMs.

Replace video card.

Replace monitor.

Replace logic board. Move customer’'s SIMMs to
new logic board.

OO0 s G s

-k

Verify that external power cables are properly
connected.

Reset logic board. (See “Reset Logic Board.")
Remove peripherals.

Remove NuBus cards.

Check battery for 3.6 VDC.

Replace power supply.

Replace logic board. Move customer’'s SIMMs to
new logic board.

NG b L3 10
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Floppy Drive Problems Solutions

Audio and video are 1.

present, but internal

floppy drive does not 2.
operate 3.
4.
Floppy disk ejects, and e
display shows Mac icon
with blinking “X”
3.
4.
5.

Floppy disk does not eject 1.

oW

Floppy drive attempts to
eject disk but doesn't

1
2.
3.
4

Boot from Disk Tools; if no failure, check system
software.

Replace internal floppy drive cable.

Replace internal floppy drive.

Replace logic board. Move customer's SIMMs to
new logic board.

Try a different floppy disk.

Boot from Disk Tools; if no failure, check system
software.

Replace floppy drive cable.

Replace internal floppy drive.

Replace logic board. Move customer’'s SIMMs to
new logic board.

Reboot computer with Extensions off by holding
down Shift key during startup.

Switch off system and hold mouse button down
while switching on the system.

Eject disk manually.

Replace floppy drive cable.

Replace floppy drive.

Push floppy disk completely in.
Eject floppy disk manually.
Replace floppy drive cable.
Replace floppy drive.

Hard Drive Problems Solutions

Internal hard drive runs 1.

continuously

ghopN

Internal hard drive does 1.

not operate

o koo
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Update driver software of hard drive using HD SC
Setup.

Reinstall system software.

Replace SCSI data cable.

Replace internal hard drive.

Replace logic board. Move customer's SIMMs to
new logic board.

Reboot computer with Extensions off by holding
down Shift key during startup.

Replace SCSI data cable.

Replace SCSI power cable.

Replace hard drive.

Replace logic board. Move customer’s SIMMs to
new logic board.
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CD-ROM Drive Problems

CD-ROM drive does not
accept compact disc

Macintosh does not display
CD-ROM drive icon

Compact disc won't eject

Peripheral Problems

Woarks with internal or
external SCSI device, but
does not work with both

Cursor does not move

Cursor moves, but
clicking the mouse button
has no effect

188

Solution

n —

S S

-

4.

Exchange disc (if disc is dirty or damaged).
Replace CD-ROM drive mechanism.

Reinstall CD-ROM driver.

Clean install of system software.

Verify that CD-ROM extension is in System Folder.
Replace CD-ROM drive mechanism.

Replace SCSI data cable.

Turn off file sharing in Sharing Setup control

panel.

Manually eject the compact disc.

Press the eject button behind the front bezel (if it is
accessible).

Replace CD-ROM drive mechanism.

Solutions

Verify that each SCSI device is set to a unique
SCSI ID number.

Verify that hard drive is terminated but optional
CD-ROM drive is not terminated.

Replace terminator on external hard drive.
Replace SCSI select cable on external SCSI
device.

Replace logic board. Move customer's SIMMs to
new logic board.

Reboot computer with Extensions off by holding
down Shift key during startup.

Verify that mouse is connected properly.

If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work
in any ADB port on computer, replace mouse.
Replace logic board. Move customer's SIMMs to
new logic board.

Replace mouse.

Replace logic board. Move customer’s SIMMs to
new logic board.

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

Quadra 650; Power Macintosh 7100
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Double-click does not 1. Remove duplicate system files from hard drive.
open application, disk, or 2. Clear parameter RAM. Make sure Caps Lock key
server is up.

3. If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work
in any ADB port on computer, replace mouse.

4. Replace logic board. Move customer's SIMMs to
new logic board.

No response to any key
on the keyboard

1. Verify that keyboard is connected to ADB port.

2. Replace keyboard cable.

3. Replace keyboard.

4. Replace logic board. Move customer's SIMMs to
new logic board.

System Problems Solutions

Does not power an; 1. Check cables.

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

Reset logic board. (See “Reset Logic Board.”)
Reseat ROM SIMM and cache SIMM.

Replace power cord.

Check battery 3.6 VDC.

Replace power supply.

Replace logic board. Move customer's SIMMSs to
new logic board.

M

oo o e 0D

-

Power supply clicks or Replace power supply.
chirps 2. Replace logic board. Move customer's SIMMSs to
new logic board.

System shuts down 1. Check that air vents are clear. Thermal protection
intermittently circuitry may shut down system. After 35 to 40
minutes, system should be OK.

2. Replace power cord.
3. Check battery 3.6 VDC.
4. Replace power supply.
5. Replace logic board. Move customer's SIMMs to
new logic board.
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System intermittently
crashes or locks up

Error Chords

One-part error chord
sounds during startup
sequence

Power Supply Problems

System does not power
up

Miscellaneous Problems

About This Macintosh
reports mare or less
memory than is installed

190

2. Verify SIMMs are noncomposite and installed in
like pairs (same size and speed).

3. Verify that software is known-good.

4. Verify that software is Power Macintosh
compatible (contact developer).

5. Verify that a video card is installed in the PDS slot.

6. Clear parameter RAM. Make sure Caps Lock key
is up.

7. Replace SIMMs.

8. Replace logic board. Move customer's SIMMs to
new logic board.

9. Replace power supply.

Solutions

1. Disconnect hard drive power cable and hard drive
data cable. Reboot system. Run Macintosh Hard Disk
test and replace hard drive if necessary.

2. Disconnect floppy drive cable and reboot system.
If startup sequence is normal, replace floppy drive.

3. Replace logic board. Mave customer's SIMMs to
new logic board.

Solutions

1. Reset logic board (See “Reset Logic Board."”)

2, Reseat ROM SIMM and cache SIMM.

3. Check battery on logic board for 3.6 VDC.

4. Replace power supply.

5. Replace logic board.

Solutions

1. Verify that RAM SIMMs are noncomposite and
installed in like pairs (same size and speed).

2. Replace RAM SIMMs.

Verify system software is version 7.1.2 or later.

Quadra 650; Power Macintosh 7100
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Reset Logic Board — Power Macintosh 7100

Whenever you have a Power Macintosh that fails to power up, you should
follow this procedure to reset the logic board BEFORE replacing any modules.
If this procedure resolves the problem, claim an adjustment on an SRO. If not,
replace the defective component and DO NOT claim an adjustment,

This procedlure resets PRAM. Be sure to check the computer’s time, date, and
other system parameter settings after you perform the procedure.

1. Remove the top caver, power supply, drive chassis, and power cord,
A Warning If handled or discarded improperly, the lithium battery in the
computer could explode. Review “Battery and AC Adapter
Verification” in Chapter 2, General Information. -
2. Using a small flat-blade screwdriver, pry open the latch at the end of the
battery holder and lift off the cover.
3. Grasp the battery and remaove it from the holder.
4. Press the power-on button. Wait 5-10 minutes and replace the battery
(make sure the battery faces the correct direction), the drive chassis, and
the power supply.
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Upgrades
CD-ROM Drive Upgrade
. Remove the top cover.
2. From the inside of the top cover, squeeze in the tabs of the blank bezel
and push out the bezel (Figure 2-A).
3. Pushin the slotted CD-ROM bezel (Figure 2-B).
4. Install the EMI shield on the front of the CD-ROM drive (Power
Macintosh 7100/66 and 7100/66AV only).
5. Attach the CD-ROM drive rails to the CD-ROM drive, Slide the CD-ROM
drive about three quarters of the way into the drive mount chassis
(Figure 2-C).
6. Connect these cables to the CD-ROM drive (Figure 2-D):
¢ CD-ROM audio cable
®  SCSIdata cable
*  SCSI power cable
7. Connect the CD-ROM audio cable to the logic board.
8. Push the CD-ROM drive completely into the CD-ROM slot until you hear
a click.
A 1 B ‘
Slotted
| CD-ROM
| | Bezel
! Blank Bezel
c

L |

CD-ROM Drive

|
Drive Rails ‘EM! Shield

Figure 2 CD-ROM Drive Upgrade
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Quadra 650 to Power Macintosh 7100/66 or 7100/66AV
Upgrade

A Power Macintosh 7100466 Upgrade Kit upgrades a Macintosh Quadra 650 to
a Power Macintosh 7100466 or 7100/66AV.

Note

0.

Remove the top cover, power supply, CD-ROM drive (if present), and
hard drive.

Disconnect the following cables from the old logic board and reconnect
them to the upgraded logic board:

*  CD-ROM audio cable (if present)

*  Floppy drive cable

¢ SCSIdatacable

You may find it easier to connect the cables if you remove the drive
chassis. The new SCSI power cable is already connected to the upgraded
logic board.

If the customer’s original logic board has DRAM SIMMs that are
compatible with the Power Macintosh 7100/66, remove them and install
them on the upgraded logic board. Return all VRAM and non-matching
DRAM SIMMs from the old logic board to the customer.

Guide the mounting tabs on the hard drive carrier into the slots in the
upgraded drive chassis. Slide the hard drive carrier into place.

Insert the mounting screw that secures the hard drive carrier to the drive
chassis.

Install the EMI shield on the front of the CD-ROM drive (if present). Slide
the CD-ROM drive into the upgraded drive chassis.

Connect these cables to the CD-ROM device (if present):

e SCSI power cable

*  SCSIdarta cable

*  CD-ROM audio cable

Connect these cables to the loppy and hard drives:

*  Floppy drive cable

e SCSI power cable

e SCSI dara cable

Reinstall the power supply in the drive chassis. Press down on the power
supply until it snaps into place. Replace the power supply screw at the
rear bezel. An extra power supply screw is provided in the upgrade kir,
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Note

194

10,

10.

17.

19.

If there was a power supply strap installed on the old unit, squeeze on
the two ends of the strap and push it through the metal opening on the
upgraded unit to install it. (The power supply strap is part of the shipping
packaging for some power supplies. When replacing the power supply
vou should replace the strap, il present.)

The height of the power supply will determine whether you install the
power supply strap in the top or bottom slot. When installed, the strap
should be flush with the power supply.

The Power Macintosh 7100/66 and 7100/66AV MUST have a video card
installed for proper bus termination. To upgrade to a Power Macintosh
7100466 machine, install the Power Macintosh 2 MB Video Card in the
PDS slot on the logic board. To upgrade to a Power Macintosh 7100/66AV
machine, install the Power Macintosh AV Card.

Remave the reset/interrupt switch from the old chassis and inseall it in
the upgraded chassis.

Connect the speaker cable to the upgraded logic board.

Copy the computer’s serial number from the old top cover to the new
top cover. A blank serial number label is provided on the back of the
upgraded bottom housing.

Lower the top cover down so that it clears the drives and slide the top
cover back into place. Do not attempt to tilt the top cover when you
install it. Do not jar the reset/interrupt switch and light pipe out of
alignment when you replace the cover.

Carefully tighten the captive screw on the top cover. Be aware that
excessive force on the captive screw will damage the top cover.

Install the system software 7.1.2 that came with the Power Macintosh
Logic Board Upgrade Kit. Refer to the user manual provided in the
upgrade kit for installation instructions.

Run MacTest Pro in looping mode or other software in demo mode for 1
hour as a burn-in test.

Contact Finished Goods for an RMA number to return the old logic
board. Return the old logic board and floppy drive in the old housing.

Quadra 650; Power Macintosh 7100

DD DDDDDDDINDIDDIDODIDRDDDDONDIDDDDIDDDDDIDODDIDIDNODNO

) )

) )



» D D

J

B

» D DB D

y

> D DD DD

)

]

Power Macintosh Cards

Power Macintosh 2 MB Video Card

The Power Macintosh 7100/60 system uses the Power Macintosh 2 MB Video
Card (Figure 3). The 2 MB Video Card comes with 1 MB of VRAM and is
expandable to 2 MB by using four 250K VRAM SIMMs. The Power Macintosh
7100766 must have a video card installed in the PDS slot. The card must remain
installed to properly terminate the PDS bus. A missing card can result in a
system that won't boot or a system that crashes.

kA B o s

ocooog [ |,

tJ|UZ|IHIIIUII—.J'IIITTIITFUHIIZI iill[]lllllll]\lﬂ.lu]. JiL i)

Figure 3 Power Macintosh 2 MB Video Card

Power Macintosh AV Card

The Power Macintosh 7100/66AV system uses the Power Macintosh AV Card
(Figure 4). The Power Macintosh 7100/66AV must have the AV card installed
in its PDS slot. Two adapters for composite (RCA-type) video connectors come
with the AV system. To connect a cable with RCA plugs, connect the RCA plug
to one of the adapters, and connect the adapter to the appropriate S-video
port (input or outpur) on the back of your computer.

Figure 4 Power Macintosh AV Card
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Logic Board Diagrams

Quadra 650
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ROM
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Figure 5 Logic Boards
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lllustrated Parts List — Quadra 800, 840AV; Power Macintosh 8100;
WS 80, WS 8150

Top Cover

| Front Panel
f

CD, Bezel ]
Tra Inadln — CD, Drive Bezel
e 8 & w/Caddy

Floppy Drive Bezel

\ :/
’ — Blank Bezel
'\.

Lngtc Board
Guard

Logic Board

Manual DDS-DC
Insert Floppy  (Tape

Drive Bezel Drive)
Speaker Bezel
Assy

Thumbscrew

gol

Speaker \\

Housing

CD-ROM
Audio Cable

CD-ROM
Drive

Floppy
™" Drive

Floppy Drive
Cable

Hard Drive
Hard Drive Carrier

Screw (4)

/|— Tape Drive
2 GB,DDC-DC

Tape Drive Carrier

— NuBus Chassis
Retainer Assy

Bottom

' t—— Screw (4)

This is a generic representation of a preduct family. Configurations may vary.

Figure 1 Exploded View
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CD-ROM Drive

Cable, CD Audio, Mini-T, v1 (Quadra 800) ......ccocveivuerernrnine 922-0842
Cable, CD Audio, Mini-T, v2 (Quadra 840AV).........cccevvveerranns 922-0873
Cable, CD Audio (Power Macintosh 8100; WS 8150)............. 922-0724
Cable, CD/DAT, SCSI (Power Macintosh) .......ccccceeveeeveriivenens 922-0723
Carrier, CD-ROM Drive .. o wver..922-0850
CD 300 Plus Drive w/o Headphones (Power Macmtosh) ........ 661-0222
Drive Mechanism w/o Headphone board, CD 300.................. 661-0023
Screw, CD-ROM Carmier......cccveeeeiiierieeieseireeceeiesnereennennnn. 9220401
Chassis Assembly
Brace, Chassis Support, Mini=T.........ccccerenriceneneeciinrennenn.... 922-0396
Cable, LED, Mini-T ... ....922-0841
Cable, SCSI Drive, Mlnl T v1 (Quadra 800) ........................... 922-0839
Cable, SCSI Drive, Mini-T, v2 (Quadra 840AV) ..........ccccue...... 922-0871
Cable, HDA, SCSI (Power Macintosh) ...........ccceeriviiiieeiviiernns 922-0803
Cable, Composite Video (Quadra 840AV) .............cc.cuee..........922-0870
Chassis, Internal/Bottom, Mini-T .......ccooiiimieieiieciiniinesiiinns 922-0844
Chassis, Internal/Bottom, (Power Macintosh) ...........ccccccvveee.. 922-0888
On/Off Actuatar, Mini-T, v2 (Quadra 840AV) .......cccceceeiveueenenns 922-2030
Rear Housing Assembly (Power Macintosh)........c.cccevcveeenens 922-0722
Rear Panel (Quadra 800).......cciuineiniiisiiinssiinnssssnisenssinn.922-0362
Rear Panel (Quadra 84OAV} .....922-2027
Reset/interrupt, Mini-T, v1 (Ouadra 800 Power Macmlosh) .922-0843
Retainer, NUBUS, MiNi-T.......ccoauvivinrinnmemsnsismmmsssrsssiesssssasiens 922-0393
Thumbscrew Slotted, 6-32, Mini-T (Pkg. of 4) 922-0395
DAT Drive
Carrier, Hard Drive and DDS-DC, 3.5" (Quadra 800).............. 922-0621
Screw, CD-Carrier (Quadra 800).........ccovriiriiiriiiieriiienieinan. 922-0401
Tape Drive, 2 GB DDS-DC SCSI (Quadra 800)..........cccou...... 661-0795
Tape Drive, DAT, DDS-2, 120 M (WS 8150)...........................661-0039
Floppy Drive
Apple SuperDrive, 1.4 MB Drive Mechanism..........cccocueeiveinins 661-0474
Apple SuperDrive, Manual Insert Drive.........ccccooveervennreninens 661-0121
Cable, Floppy Drive, Mini-T, v1 (Quadra 800)... . 922-0840
Cable, Drive, Mini-T, v2 (Quadra 840AV, Power Macnnlosh) .922-0872
Carrier, SuperDrive ... et rnnee ettt rans e snneneeeesneeeeeens s 922- 1807
Carrier, Manual Insert Dnve SASRIOR NIRRT © .. ;|- - L.

Screw, M 3 x 1.57 x 7 MM (Pkg of 10}
Shield, Floppy Drive, Pkg. of 5 (WS 8150)....
Shield, SuperDrive, LONG ......cccceeeveeeieiecererieeeereeseenerecvnnnenn.. 922-0399

Logic Board

Batiany, LIEhION ommmmamsimmmmams s 742-0011
Caver, Battery Holder ..o animmainmmivromiisaamiig 520-0344
Macintosh Computers, Vol. 3 199

- bk
N bl L il i




200

Guard, Logic Board, Mini-T (Qty. of 5) ..c..ccovvveviniiiiiiieniiiiinins
Logic Board, 33 MHz, 8 MB, E-net (Quadra 800) ...................
Logic Board, 40 MHz (Quadra 840AV)..........cccceene.
Logic Board (Power Macintosh) ..........cceevniiinseeecirirsssnsinine
Logic Board Reset (Power Macintosh)...........coeceecvvereneniiinns
PDS, Power Macintash AV Card.........c.siimisisimisisiin
PDS Terminator Board (WS 8150).......ccccceeeiiirvescvenrieresnnennnes
Power Macintosh Upgrade Card (040 PDS) ......ccceeviviivienenn

922-0851
661-1676

....661-1700

661-1026
011-0115
661-1023
922-0967
661-0035

Screw, M 3.5 x 0.6 x 10 MM (Pkg. of 10) ....coviaeiiiiiaiinns 922-0119
SIMM, DRAM, 16 MB, 80 ns, 72-pin (Power Macintosh) ........ 661-0087
SIMM, DRAM, 4 MB, 60 ns, 72-pin .. vieeeennn.861-1701
SIMM, DRAM, 4 MB, 80 ns, 72-pin (Power Macmtosh) .......... 661-0808
SIMM, DRAM, B MB, 60 NS, 72-PiN c.ceverivireemrcsneeressssssnenns 661-1702

SIMM, DRAM, 8 MB, 80 ns, 72-pin (Power Macintosh) .........
SIMM, VRAM, 256K, 80 ns, 68-pin .. o
SIMM, VRAM, 512K, 80 ns, 68-pin (PowerMacmtosh) ..........

.661-0809
....661-0722

661-0893
SIMM, 256K Cache (Power Macintosh) ........cceeeveverecceniiiin. 661-1024
Video Card, 4 MB (Power Macintosh)..........ccceeiiiencnnnnnns 661-1027
Power Supply
Cable, Power Supply to Logic Board (Quadra 8Q0) ................ 922-0837
Cable, Power Supply to Logic Board (Power Macintosh)........ 922-0838
Power Supply, 200 Watt............cccceeiricnrmnnesisicsncnseninssensen 866 1-1687
SCSI Hard Drives
Carrier, Hard Drive and DDS-DC, 3.5"......ccccvvmnmnninnnnnesnn.. 922-0621
HDA, 2 GB, 3.5" SCSI (WS 8150).......cccccemmnnirireninniienicnns 661-0892
HDA, 1 GB, 3.5" SCSI.. T e LT e Lot v,
HDA, 1 GB, 3.5" SCSI (WS 8150) sesssssssnsssnss861-0065
HDA, 230 MB, 3.5" SCSI6611637
HDA, 250 MB, 3.5" SCSI, Unhoused .........cccccvviurermrsnssnsannns 661-0890
HDA, 500 MB, 3.5" SCSI... s s OB 1 0T S 1
HDA, 500 MB, 3.5" SCSI, Unhoused seisrssernsssnsssriesss001-0891
Screw, Sems 6-32 X 313 PN CRS.....cccccoviiiiiiiinieiniiienennniiiinnes 440-6105
Speaker Assembly
Speaker Assembly (Quadra 800, Power Macintosh) ............. 922-0353
Speaker Assembly (Quadra 840AV) ......c.ccccoiiiiiiiiinne....922-0055
Speaker Housing, Mini-T.......cccccmmiinean.. 922-0394
Top Cover
Bezel, Blank, Mini-T, v1 (Quadra 800) .......cc...cceevveriervenenn... 922-0845
Bezel, Blank, Mini-T, v2 .. ceeeennnn.922-0620
Bezel, CD, Trayloading, Pkg of 5 (Power Macmtosh) ......... 922-0811

Bezel, CD Drive, MIN-T.....cociviivinnesns e seesese s sne s 922-0846
Bezel, DAT Drive, Bag of 5 (WS 8150) ......cceooeviimeniiiieanes 922-0969

Bezel, DDS-DC, Mini-T, v2 (Quadra 800) .............

....922-0619

Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150
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Bezel, Front, Manual Insert Drive........cccovencecieneieeneiiiene 922-0523
Bezel, SuperDrive, Mini-T .. - i 922-0849
Front Panel (Power Macmtosh 8100/80) 922-0814

Front Panel (Power Macintosh BiOOIBOAV) ST 922-0815

Front Panel {Quara 800) .o 922-0363
Frant Panel {Quadra BAOAN ... s 922-2026
Front: Panel VS B0} ..unaansrmnmmivimmmmnmimsisasisi 922-0618
Front Panel (WS 8150} . mmnnmmnsoanseinse i 922-0070
Top:Gover: Mini-Te o ansansmmmmisramsnmsam 922-0847
Miscellaneous
Apple Extended Keyboard Il (Quadra 840AV) ........ccccceeuvnnene. 661-0543
Assembly, Accessory Kit, USA (Power Macintosh)................. 601-0669
Cable, AC Power Cord, DOMESHC.......cccocvueriiccrirreenrecreersenne s 590-0760
Cable, AC Power Cord, International ..............cccovererivrcennrnnnnn 590-0094
Cable, AC Power Cord, UK (Quadra 800)............ceevvrvreveuerrens 590-0420
Cable Assembly, British power cord (Quadra 840AV) .... 590-0091
Cable, DIN7 (S-Video) to Composite Video, Input..................922-0B16
Cable, DIN7 (S-Video) to Composite Video, Qutput ............... 922-0817
Cable, HDI-45 to DB-15 (Power Macintosh) ........ccccccccviveeeian. 922-0721
Carrier, Hard Drive, 3.5 (Quadra 800)..............ccoeriieninineen...922-0622
Connector, Jurmper: Bag ot 10) . wwmanmiwssmsiarssiis 517-0546
Facilitation Warranty Reimbursement ........cc.c.occcceviiiciiiiininnnn 011-0083
Label, Product ID (Power Macintosh)........ccccvvvvenieecinieenane. 922-0830
Label, Product ID (Quadra 800) ..........ccvvvvveeiinnienieeinininesinns. 922-0397
Label, Product ID (Quadra 840AV) ............. ....922-2025
Label, Product ID Europe (Quadra 840AV)........c.ccvvveevivnnnn 922-0877
Labsl, Product D (WSB0Y cuvanummmmsmisssismisisas s 922-0622
Label, ProdustID-AWSHBIB0) cwwnmmmsminsinamnvimamims 922-0968
Microphone Assembly (Quadra 800)... SR ...699-5071
Microphone Assembly, Apple F’IamTa!k (Quadra 840AV) ...922-0649
Microphone, PlainTalk (Power Macmtosh)..............................922—086?

Mouse Ball (21.9 mm Diameter), Black (Power Macintosh)....699-0838
Mouse Ball (21.9 mm Diameter), Gray (Power Macintosh).....922-0349

Mouse, ADB Il (Power Macintosh) .........cccueeiieiiiiinniinneeens 661-0763
Retainer, ADB Mouse Il (for 21.9 mm Black Ball) ................... 922-0350
Retainer, ADB Mouse Il (for 22.23 mm Gray Ball) .... ....922-0345
Screw, M3.5 x 1.57 x 7MM (Pkg. of 10) ........cceeve. ....922-0117
Shield, CD 300i, Mini-T, v2 (Quadra 840AV) .. ....922-0649
Shield, CD-ROM, Trayloading (Pkg. of 5) ....... ....922-0812
Telecom Adapter (Power Macintosh) ...........cceeevvviiieevvneesiiennns 661-1703
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Specifications — Quadra 800, 840AV; WS 80

Processor

Memory

-Dlsk Storage

/O Interfaces

I/O Devices

Quadra 800 and WS 80: 33 MHz 68040 microprocessor; built-in
paged memory management unit (PMMU), floating-point unit
(FPU), and 8K memory cache

Quadra 840AV: 40 MHz 68040 microprocessor; integrated PMMU,
math coprocessor; 8K memory cache; 66 MHz AT&T 3210
digital signal processor

Addressing: 32-bit internal register, address bus, and data bus

RAM: 8 MB, expandable to 136 MB, (Quadra 840AV expandable |

to 128 MB)
ROM: 1 MB (Quadra 800 and WS 80); 2 MB (Quadra 840AV)
PRAM: 256 bytes
VRAM: 512K or 1 MB; expandable to 1 MB (Quadra 800),
expandable to 2 MB (Quadra 840AV)
Clock/Calendar: Custom chip with long-life lithium battery.

Floppy Drive: 1.4 MB Apple SuperDrive

Hard Drive: 230, 500, 1000 MB

CD-ROM Drive: Internal CD-300 mechanism (optional)

Tape Drive (WS 80): Supports a DDS-DC tape drive (optional)

ADB: Two ADB ports, mini DIN-4 connectors (Quadra 800, WS
80); one ADB port, mini DIN-4 connector (Quadra 840AV)

Audio: One 8-bit stereo output port; one 8-bit monoaural input port;
mini phone jack connectors (Quadra B00); One 16-bit stereo
output port; one 16-bit stereo input port; mini phone jack
connectors (Quadra 840AV)

Serial: Two RS-232/RS-422 ports; mini DIN-8 connectors

SCSI: One port; DB-25 connector

Expansion Slot: One 68040 processor-direct slot (PDS); 140-pin
connector

GeoPort (Quadra 840AV): High-perfarmance serial port, supports
connection to analog, PBX, ISDN, facsimile (fax), and data
telephone lines

Video: One port; DB-15 connector, supports Apple monitors (up to
16-bits), VGA monitors, and NTSC and PAL video standards

NuBus: Three NuBus slots support standard size cards; 96-pin
Euro-DIN connectors

Ethernet: One built-in AAUI-15 Ethernet port

Keyboard: Apple keyboard, extended keyboard, keyboard Il, or
extended keyboard Il (optional); mini DIN-4 connector

Mouse: ADB mouse or ADB mouse II; mini DIN-4 connector

Microphone: Optional electret omnidirectional microphone, 4 mV
peak-to-peak output voltage at normal value

202

Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150

> )

» D D D)) )

) )

> ) DD 3D IH) ) )

)

)

» 3 ) ) )



y

AR EEREEREEREREREERERLR

R

y

» 3 % P D ¥

y 3 D

y

> % % P

Sound and
Video

Electrical

F;h;sical

' Sound: Enhanced Apple sound chip (EASC), including four-voice

wavetable synthesis and stereo sampling generator capable of
driving stereo mini phone-jack headphones or stereo equipment

Video Display: Built-in VRAM video support for all Apple monitors;
four VRAM expansion slots (two banks); supports Apple 16-bit
monitors and many non-Apple monitor types (NTSC, PAL,
VGA); supports multiple external color and monochrome
monitors through NuBus expansion slots

Line Voltage: 100-240 VAC
Frequency: 50-60 Hz
Input Power: 200 W

‘Height: 14.25 in. (360 mm)

Width: 7.75 in. (196 mm)
Depth: 16.0 in. (396 mm)
Weight: 24.0 Ib. (11.3 kg)

Macintosh Computers, Vol. 3
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Specifications - Power Macintosh 8100; WS 8150

Processor

Memory

Disk Storage

/O Interfaces

-IIO Devices B

Video Display

80 MHz PowerPC 601 RISC microprocessor; built-in MMU and
FPU; 32K of on-chip cache memory; requires system software
version 7.1.2 or later

DRAM: 8 MB of RAM; expandable to 264 MB

Cache: 32K of on-chip cache; optional 256K level 2 cache SIMM

ROM: 4 MB installed in SIMM socket

VRAM: 2 MB, expandable to 4 MB (8100/80 and 8150); 2 MB,
including support for NTSC or PAL monitors (8100/80AV)

Clock/Calendar: Custom chip with long-life lithium battery

' Floppy Drive: 1.4 I\EApple S-Q;;arDrive Manual Insert

Hard Drive: 500 or 1000 MB (8100/80 and 8150); 500 MB
(8100/80AV); Internal DAT drive optional (WS 8150)

CD-ROM Drive: Internal AppleCD 300i+ (optional on 8100 and WS
8150; standard on 8100/80AV)

ADB: One ADB port; mini DIN-4 connector; maximum power draw -

500 mA

Serial: Two RS-232/RS-422 LocalTalk/GeoPort serial ports; mini
DIN-9 connectors

SCSI: One port; DB-25 connector

Expansion Slot: One processor-direct slot (PDS); 182-pin
connector

NuBus: Three NuBus slots support standard size cards; 96-pin
Euro-DIN connectors

Sound: 16-hit stereo in and out ports

Video (8100): One HDI-45 DRAM-based video port on logic board,;
DB-15 video connector on 4 MB video card

Video (8100/80AV): One HDI-45 DRAM-bhased video port on logic
board; one DB-15 video connector and S-video input and output
ports on AV card

Video (WS 8150): One HDI-45 DRAM-based video port on logic
board

Ethernet: One built-in AAUI-15 Ethermnet port

Keyboard: Apple keyboard, extended keyboard, or adjustable
keyboard

Mouse: ADB Mouse Il

Microphone: Apple PlainTalk microphone (optional on 8100;
standard on 8100/80AV)

Support monochrome, color, VGA, and SVGA format on the HDI-
45 logic board connector, including: Macintosh 12" Monochrome
Display, Macintosh 12" RGB Display, AppleColor High-Res RGB
14" Monitor, Apple AudioVision 14 Display, Macintosh Color
Display, Macintosh 15" Portrait Display, Macintosh 16" Color
Display

8100/80 & 8100/80AV support the following monitors via a DB-15
connector: Macintosh 19" Color Display, Apple Multiple Scan 20
Display, Macintosh 21" Color Display; and the 8100/80AV
supports NTSC and PAL formats via the DB-15 connector on
the Power Macintosh AV Card
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Electrical Line Voltage: 100-240 VAC
Frequency: 50-60 Hz
Input Power: 454 W maximum power, not including monitor
Output Power: 200 W maximum

Physical Height: 14.25 in. (360 mm)
Width: 7.75in. (196 mm)
Depth: 16.0 in. (396 mm)
Weight: 25.3 Ib. (11.5 kg)

Macintosh Computers, Vol. 3
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Symptom/Cure Chart — Quadra 800, 840AV; WS 80

Video Problems

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

Solutions

1. Adjust brightness on monitor.

2. Try different monitor.

3. Replace video cable.

4. If video interface card is installed, move itto a

different slot.

5. Replace video card, if installed.
6. Clear parameter RAM. Make sure Caps Lock key
is up.
7. Replace SIMMs.
8. Replace logic board. Move customer's SIMMs to
new logic board.
9. Replace power supply.
Screen is black, audio 1. Replace video cable.
and drive do not operate, 2. If video interface card is installed, move itto a
but fan is running and different slot.
LED is lit 3. Replace video interface card, if installed.
4. Replace SIMMs.
5. Replace logic board. Move customer's SIMMs to
new logic board.
6. Replace power supply.
Partial or whole screen is 1. Try different monitor.
bright and audio is 2. Replace video cable.
present, but no video 3. Ifvideointerface card is installed, move it to
information is visible different slot.
4. Replace video interface card, if installed.
5. Clear parameter RAM. Make sure Caps Lock key
is up.
6. Replace logic board. Move customer's SIMMs to
new logic board.
Floppy Drive Problems Solutions
Internal floppy drive does 1. Replace disk with known-good floppy disk.
not operate 2. Replace floppy drive cable.
3. Replace floppy drive.
4. Replace logic board. Move customer's SIMMs to
new logic board.
5. Replace power supply.
206 Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150
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Fails to read 800K 1.
disks
2.
3.
4.

Make sure that composite SIMMs (RAM) are not
installed. (See composite SIMM information in
Chapter 2, General Information.)

Clear parameter RAM. Make sure Caps Lock key
is up.

Reboot computer with extensions off by holding
down Shift key during startup.

Turn off Sound Play through, Voice Recognition,
Apple Express Modem, or any application that
may use the DSP chip.

During system startup 1. Replace system disk with known-good disk.
with a floppy disk, disk 2. Clear parameter RAM. Make sure Caps Lock key
ejects; display shows icon is up.
with blinking “X" 3. Replace floppy drive cable.
4. Replace floppy drive.
5. Replace SIMMs.
6. Replace logic board. Move customer's SIMMs to
new logic board.
Does not eject disk 1. Switch off computer. Hold mouse button down
while you switch computer on.
2. Replace floppy drive cable.
3. Replace floppy drive.
4. Replace logic board. Move cuslomer's SIMMs to
new logic board.
Attempts to eject disk, 1. Push disk completely in.
but doesn't 2. Reseat floppy drive bezel and drive so bezel
aligns correctly with drive.
3. Eject disk manually.
4. Replace floppy drive.
Internal floppy drive runs 1. Replace disk with known-good floppy disk.
continuously 2. Replace floppy drive cable.
3. Replace floppy drive.
4. Replace logic board. Move customer's SIMMs to
new logic board.
Drive does not recognize 1. To read and write MS-DOS files, format all disks
MS-DOS disks with MS-DOS drive first.
Hard Drive Problems Solutions
Single internal hard drive 1. Replace hard drive power cable.
does not operate; drive 2. Replace hard drive.
doesn't spin 3. Replace power supply.

Macintosh Computers, Vol. 3

207



No internal SCSI devices
operate

Verify there are no duplicate SCSI device
addresses — internal and external.

2. Replace SCSI data cable.
3. Replace power supply.
4. Replace logic board. Move customer's SIMMs to
new logic board.
Drive does not appear on 1. Verify there are no duplicate SCSI device
the desktop addresses.
2. Clear parameter RAM. Make sure Caps Lock key
is up.
3. If drive is not initialized, use HD SC Setup to
initialize.
4. Verify termination of internal SCSI bus. Make sure
hard drive is attached to SCSI connector.
5. Replace hard drive.
Works with internal or 1. Verify that each SCSI device is set to a unique
external SCSI device, but SCSI ID number.
does not work with both 2. Verify that hard drive is terminated but optional
CD-ROM drive is not terminated.
3. Replace terminator on external hard drive.
4. Replace SCSI select cable on external SCSI
device,
CD-ROM Drive Problems  Solution
CD-ROM drive does not 1. Exchange disc.
accept compact disc 2. Replace CD-ROM drive mechanism.
Macintosh does not 1. Verify that proper version of CD-ROM software is
display CD-ROM drive installed.
icon 2. Replace CD-ROM drive mechanism.
3. Replace SCSI data cable.
4. Replace power supply.
Peripheral Problems Solutions
No response to any key 1. Verify that keyboard is connected to ADB port.
on the keyboard 2. Replace keyboard cable.
3. Replace keyboard.
4. Replace logic board. Move customer's SIMMSs to
new logic board.
208 Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150
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Cursor does not move 1.

Cursor moves, but
clicking the mouse button
has no effect

Double-click does not 1.
open selected item 2

Known-good serial printer
does not work

Known-good network
printer does not print

N =

o 03 R =t

RO I

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
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work in
any ADB port on computer, replace mouse.
Replace logic board. Move customer's SIMMs to
new logic board.

Replace mouse.
Replace logic board. Move customer’'s SIMMs to
new logic board.

Remove duplicate system folders.

Clear parameter RAM. Make sure Caps Lock key
is up.

If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work in
any ADB port on computer, replace mouse.
Replace logic board. Move customer's SIMMs to
new logic board.

Verify that system software is version 7.1 or later.
Verify that Chooser is set correctly.

Verify that printer is known-good.

Replace printer interface cable.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify that system software is version 7.1 or later.
Verify that Chooser is set correctly.

Verify that network cabling is good.

Replace logic board. Move customer's SIMMs to
new logic board.

Error Chords Solutions

One-part error chord 1.
sounds during startup
sequence

Macintosh Computers, Vol. 3

Disconnect SCSI data cable from hard drive and
reboot system. If system startup sequence is
normal, initialize hard drive. If error chord sounds,
again, replace hard drive.

Disconnect floppy drive cable from floppy drive and
reboot system. If startup sequence is normal,
replace floppy drive.

Replace logic board. Move customer’'s SIMMs to
new logic board.
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Two-part error chord
sounds during startup
sequence

System Problems
Does not power on;

screen is black, fan is not
running, and LED is not lit

Power supply clicks or
chirps

Power supply clicks or chirps
(Macintosh Quadra 840AV)

System shuts down
intermittently

1. Perform SIMM verification.
2. Replace logic board. Move customer's SIMMs to
new logic board.

Solutions

-

Check power cables.

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

Replace power cord.

Replace power supply.

Replace logic board. Move customer’s SIMMs to
new logic board.

o P

1. Replace power supply.

2. Replace logic board. Move customer's SIMMs to
new logic board.

3. Replace floppy drive cable.

4. Replace floppy drive.

1. Remove all NuBus expansion cards and
disconnect all internal peripherals (hard drive,
CD-ROM drive, floppy drive, etc.) and power-on
system again. If system powers on normally,
reconnect one device at a time and replace
NuBus expansion cards one at a time, powering
on the system after each reconnection/reinstallation.
The defective module is identified when the
symptom reappears.

2. Replace power supply.

3. Replace logic board. Move customer’s SIMMs to
new logic board.

1. Check that air vents are clear. Thermal protection
circuitry may shut down system. After 35 to 40
minutes, system should be OK.

2. Check battery. (See Lithium Battery Verification in
Chapter 2, General Information.)

3. Replace power cord.

4. Replace power supply.
5. Replace logic board. Move customer's SIMMs to
new logic board.
210 Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150
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System intermittently
crashes or locks up

During startup, the
following message is
displayed, “This startup
disk will not work on this
Macintosh model...."
(Macintosh Quadra 800)

Macintosh Computers, Vol. 3
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Verify that system software is version 7.1 or later.
Verify that software is known-good.

Verify that software is System 7 compatible.
Clean install of system software.

Clear parameter RAM. Make sure Caps Lock key
is up.

Replace SIMMs

Replace logic board. Move customer's SIMMs to
new logic board.

Replace power supply.

Verify that startup disk is good and enabler is
installed.

Attach LED cable to logic board.

Replace LED cable.

Replace logic board. Move customer's SIMMs to
new logic board.
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Troubleshooting Tips — Power Macintosh 8100; WS 8150

212

When troubleshooting Power Macintosh systems, keep in mind the following:

If a Power Macintosh system does not power up, you should first attempt
to reset the logic board.

With Power Macintosh computers, you must install only noncomposite
RAM SIMMs and the RAM SIMMs must be installed in like pairs (that is,
the same size and speed). Additional troubleshooting information is
provided in the Symptom/Cure charts.

If a Power Macintosh system has bad RAM SIMMs installed, a dialog box
will alert you to the fact that a bad RAM SIMM has been detected.

If the system hangs shortly after installing a NuBus card, contact the
vender to verify that the card is compatible with the Power Macintosh
system or to see if there is a software upgrade available,

The Power Macintosh AY systems use the same logic board as the non-AV
versions. The only difference is that the AV versions have the Power
Macintosh AV Card installed in the PDS slot.

The Power Macintosh 8100780 systems MUST have a video card installed
in the PDS slot. The Power Macintosh 8100/80 system uses the Power
Macintosh 4 MB Video Card. The Power Macintosh 8100/80 system uses
the Power Macintosh AV Card. A missing card can result in a system that
won't boot or a system that crashes.

The WGS 8150 must have a PDS terminator card or Power Macintosh
Video Card installed in its PDS slot.

The Power Macintosh computers use system software version 7.1.2 or
later. This version of System 7 runs on all 68040 machines. Although the
software has not been tested on 68030 machines, there are no known
problems with running the software on the computers.

Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150
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Symptom/Cure Chart — Power Macintosh 8100; WS 8150

Video Problems Solutions

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

@ m

©

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

o

Partial or whole screen is 1:
bright and audio is 2.
present, but no video a.

information is visible

i o

FN =

Adjust brightness on monitor.

Replace video cable.

Try using known-good RAM SIMMs.

Replace video card.

Clear parameter RAM. Make sure Caps Lock key
is up.

Replace SIMMs.

Try known-good monitor.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace power supply.

Replace video cable.

Replace video card.

Replace SIMMs.

Replace Iogic board. Move customer’'s SIMMs to
new logic board.

Replace power supply.

Replace video cable.

Replace video card.

Clear parameter RAM. Make sure Caps Lock key
is up.

Try known-good monitor,

Replace logic board. Move customer’'s SIMMs to
new logic board.

Floppy Drive Problems Solutions

Internal floppy drive does
not operate

o

During system startup,

disk ejects; display shows 2

Mac icon with blinking “X”

e w
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Replace disk with known-good floppy disk.
Replace floppy drive cable.

Replace floppy drive.

Replace logic board. Move customer’'s SIMMs to
new logic board.

Replace power supply.

Replace disk with known-good system disk.
Clear parameter RAM. Make sure Caps Lock key
is up.

Replace floppy drive cable.

Replace floppy drive.

Replace logic board. Move customer's SIMMs to
new logic board.
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Does not eject disk

Attempts to eject disk,
but doesn't

Internal floppy drive runs
continuously

Drive does not recognize
MS-DOS disks

Hard Drive Problems

Single internal hard drive
does not operate; drive
doesn't spin

No internal SCSI drives
operate

Drive does not appear on
the desktop

bt

pury

-

P Mau-s

Switch off computer. Hold mouse button down
while switching computer on.

Replace floppy drive cable.

Replace floppy drive.

Replace logic board. Move customer’s SIMMs to
new logic board.

Push disk completely in.

Reseat floppy drive bezel and drive so bezel slot
aligns correctly with drive.

Eject disk manually.

Replace floppy drive.

Replace disk with known-good floppy disk.
Replace floppy drive cable.

Replace floppy drive.

Replace logic board. Move customer’s SIMMs to
new logic board.

To read and write MS-DOS files, format all disks
with MS-DOS drive first.

Solutions

-

oLl ot

T

AN

Update driver software of hard drive using HD SC
Setup.

Reinstall system software.

Replace hard drive power cable.

Replace hard drive.

Replace power supply.

Verify there are no duplicate SCSI device
addresses.

Verify SCSI terminator.

Replace SCSI data cable.

Replace power supply.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify there are no duplicate SCSI device
addresses.

Verify SCSI terminator.

If drive is not initialized, use HD SC setup to
initialize it.

Replace hard drive.

214 Quadra 800, 840AV: Power Macintosh 8100; WS 80, WS 8150
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Woarks with internal or 1y

external SCSI device, but

does not work with both 2;
3.
4.

Verify that each SCSI device is set to a unique
SCSI ID number.

Verify that hard drive is terminated but optional
CD-ROM drive is not terminated.

Replace terminator on external hard drive.
Replace SCSI select cable on external SCSI
device.

CD-ROM Drive Problems Solution

CD-ROM drive does not 1.
accept compact disc 2.
Macintosh does not 1.

display CD-ROM drive

Exchange disc.
Replace CD-ROM drive mechanism.

Verify that the correct version of CD-ROM software
is installed.

icon 2. Replace CD-ROM drive mechanism.
3. Replace SCSI data cable.
Peripheral Problems Solutions

Cursor does not move

2.
3.
4.
5.
6.
Cursor moves, but 1.
clicking the mouse button 2
has no effect
Double-click does not 1.
open application, disk, or 2.
server
3.
4.

Macintosh Computers, Vol. 3
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Replace external SCSI cables.

Verify that there is only one terminator on external
devices.

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
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work in
any ADB port on computer, replace mouse.
Replace logic board. Move customer’s SIMMs to
new logic board.

Replace mouse.
Replace logic board. Move customer's SIMMs to
new logic board.

Remove duplicate system files from hard drive.
Clear parameter RAM. Make sure Caps Lock key
is up.

If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work in
any ADB port on computer, replace mouse.
Replace logic board. Move customer’'s SIMMSs to
new logic board.
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No response to any key
on the keyboard

Known-good serial printer
does not work

Known-good network
printer does nof print

System Problems

Does not power on,
screen is black, fan is not
running, and LED is not lit

Power supply clicks or
chirps

System shuts down
intermittently

During startup, following
message is displayed,
“This startup disk will not
work on this Macintosh”

bl e bl =\ e

bt L\ e

Check keyboard connection to ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify system software is version 7.1.2 or later.
Verify that Chooser is set correctly.

Replace printer interface cable.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify system software is version 7.1.2 or later.
Verify that Chooser is set correctly.

Check printer cabling.

Replace logic board. Move customer's SIMMs to
new logic board.

Solutions

nN =

Noo s

=,

Orhcy by

LN

Check power cables.

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

Reset logic board. (See “Reset Logic Board.")
Reseat ROM SIMM and cache SIMM.

Replace power cord.

Replace power supply.

Replace logic board. Move customer’s SIMMs to
new logic board.

Replace power supply.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace floppy drive cable.

Replace floppy drive.

Make sure air vents are clear. Thermal protection
circuitry may shut down system. After 35 to 40
minutes, system should be OK.

Replace power cord.

Reset logic board. (See “Reset Logic Board.")
Replace power supply.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify that startup disk is good.

Attach LED cable to logic board.

Replace LED cable.

Replace logic board. Move customer's SIMMs to
new logic board.
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System intermittently 1.

crashes or locks up

8.

Verify that system software is version 7.1.2 or
later.

Verify SIMMs are noncomposite and installed in
matching pairs (same size and speed).

Verify that software is known-good.

Verify that software is Power Macintosh
compatible (contact developer).

Verify that a video card is installed in the PDS slot.
Clear parameter RAM. Make sure Caps Lock key
is up.

Replace SIMMs.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace power supply.

Power Supply Problems Solutions

System does not power
up

1
2
3.
4

Reset logic board. (See “Reset Logic Board.")
Reseat ROM SIMM and cache SIMM,
Replace power supply.

Replace logic board.

Miscellaneous Problems Solutions

No sound from speaker 1.
2
3.
4.
“About This Macintosh” 1z
reports more or less
memory than is installed 2
One-part error chord
sounds during startup
sequence
A
3.

Macintosh Computers, Vol. 3

Verify that Volume control panel setting is 1 or
above.

If you are using an audio CD, Make sure

“Play through” has been selected in Sound control
panel.

Replace speaker.

Replace logic board. Move customer's SIMMs to
new logic hoard.

Verify that RAM SIMMs are installed in matching
pairs (same size and speed).
Replace RAM SIMMs.

Disconnect SCSI data cable from hard drive and
reboot system. If startup sequence is normal,
initialize hard drive. If error chord still sounds,
replace hard drive.

Disconnect floppy drive cable from floppy drive
and reboot system. If startup sequence is normal,
replace floppy drive.

Replace logic board. Move customer's SIMMs to
new logic board.
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Reset Logic Board — Power Macintosh 8100; WS 8150

A Warning

218

Whenever you have a unit that fails to power up, you should follow this
procedure to reset the logic board BEFORE replacing any modules. If this
procedure resolves the problem, claim an adjustment on an SRO. If not,
replace the defective component and DO NOT claim an adjustment.

This procedure resets PRAM. Be sure to check the computer’s time, date, and
other system parameter settings after vou perform the procedure.

1. Remove the top cover, pawer cord, and logic board.
If handled or discarded improperly, the lithium battery in the

computer could explode. Review “Battery and AC Adapter
Verification “ in Chapter 2, General Information.

o

Using a small flat-blade screwdriver, pry open the latch at the end of the

battery holder and lift off the cover.

3. Grasp the batterv and remove it from the holder.

1. Press the power-on button. Verify that the power supply cable is
disconnected from the logic board. Wait 5-10 minutes and replace the
battery (make sure the battery faces the correct direction).

5. Reassemble the computer,

Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150
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Upgrades

CD-ROM Drive Upgrade

Remove the top cover.

Remove the upper blank bezel from the top cover.

Attach the CD-ROM carrier to the CD-ROM drive with four Phillips screws
(Figure 2-A).

4. Verily the two jumper connectors are installed as shown in Figure 2-B.
5. Slide in the CD-ROM drive and carrier (Figure 2-C).

6. Connect these cables to the CD-ROM drive (Figure 2-B):

*  Audio cable

e SCSI data cable

*  CD-ROM drive power cable

Install the slotted CD-ROM drive bezel in the top cover (Figure 2-Dj.

Lol A

Slotted CD-ROM
Bezel

Figure 2 CD-ROM Drive Upgrade
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Macintosh Quadra 880/840AV to Power Macintosh
8100/80 or 8100/80AV Upgrade

A Power Macintosh 8100/80 Upgrade Kit upgrades a Macintosh Quadra 800 or
a Macintosh Quadra 840AV machine. The upgrade kit ships with two new SCSI
cables and a new power cable attached to the logic board. The Quadra
800/840AV cables are NOT compatible with the upgraded system. You must
install the new SCSIand power cables provided with the upgrade kit,

1. Remove the top cover, top cover bezels, loppy drive, hard drive, CD-
ROM drive (if present), logic board, power supply, and speaker.

2. Remove the LED cable, speaker cable, CD-ROM audio cable, and floppy
drive cable from the old logic board and connect them to the new logic
board. Install the speaker in the upgraded chassis.

3. Install the customer's original DRAM SIMMs on the upgraded logic board.
Return all VRAM and non-matching DRAM SIMMs from the old logic
board to the customer,

4. Install the floppy drive, hard drive, CD-ROM drive (if present), power

supply, and speaker in the upgraded internal chassis. You must use the

new SCSI and power cables. The top SCSI cable connects 1o the CD-ROM
unit. The bottom SCSI cable connects to the hard drive.

The Power Macintosh 8100/80 and 8100/80AY MUST have a video card

installed for proper bus termination. To upgrade to a Power Macintosh

8100430, install the Power Macintosh 4 MB Video Card in the PDS slot. To

upgrade 1o a Power Macintosh 8100/80AV, install the Power Macintosh AV

Card in the PDS slot,

0. Install the video card at an angle, inserting the back end (the non-

connector end) first. Do not force the card into the expansion slot. If the

card does not seat properly, remove the card, check the logic board for
damage, and ury to install the card again. Gently push down on the video
card until it snaps into place.

Remove the bezels from the old top cover and install them on the new

top cover. Copy the computer’s serial number from the old top cover to

the new top cover. The new cover has blank serial number label.

8. Move the cover screws from the old unit to the new unit and reassemble
the computer.

9. Install the system software 7.1.2 that came with the Power Macintosh
Logic Board Upgrade Kit. Refer to the user manual provided in the
upgrade kit for installation instructions.

10, Run MacTest Pro in the looping mode for 1 hour as a burn-in test.

11, Contact Finished Goods for an RMA number to return the old logic
board. Cables do not need 1o be returned to Apple. Return the logic
board in the old housing.

wn
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Power Macintosh Cards

Power Macintosh 4 MB Video Card

The Power Macintosh 8100780 system uses the Power Macintosh 4 MB Video
Card (Figure 3). The 4 MB Video Card comes with 2 MB of VRAM, and is
expandable to 4 MB by using 512K VRAM SIMMs. The Power Macintosh
5100/80 must have a video card installed in the PDS slot to properly terminate
the PDS bus. A missing card can result in a system that won't boot or a system
that crashes.
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Figure 3 Power Macintosh 4 MB Video Card

Power Macintosh AV Card

The Power Macintosh 8100/80AV system uses the Power Macintosh AV Card
(Figure 4). The Power Macintosh 8100/80AV must have the AV card installed in
its PDS slot. Two adapters for composite (RCA-type) video connectors come
with the AV system. To connect a cable with RCA plugs, connect the RCA plug
to one of the adapters, and connect the adapter to the appropriate S-video
port (input or output) on the back of your computer.

o Dloo & %
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Figure 4 Power Macintosh AV Card
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Logic Board Diagrams
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Workgroup Server 95, 9150

lllustrated Parts List
Specifications — WS 95
Specifications — WS 9150
Symptom/Cure Chart — WS 95
Symptom/Cure Chart — WS 9150
Reset Logic Board — WS 9150
Upgrades

Logic Board Diagrams
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lllustrated Parts List — Workgroup 95, 9150
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This is a generic representation of a product family. Configurations may vary.

Figure 1 Exploded View
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CD-ROM & Drive Shelf

Assembly, Drive Shelf (includes velcro cable straps).............. 630-6097
Drive Mechanism, Tray Loading, Apple CD 300+ ......c..ccoee... 661-0222
Floppy Drive Assembly
Apple SuperDrive 1.4 MB Drive Mechanism.. & ......661-0474
Apple SuperDrive Manual Insert Floppy Drlve (WS 9150) ...... 661-0121
Cable, FIOpD s smmnsas s s 590-0515
Cable, Floppy Drive, Mini-T, v2 (WS 9150).........ccocvveeininne.... 922-0872
Carrier, Floppy Drive (WS 9150)........cccevvee ....922-0973
Drive Carrier, B0O0K/Apple SuperDrive .. ....805-5050

Screw, Apple SuperDrive ..... ....844-0018
Spacer, Apple SUPEIDIIVE. ... i e 810-5113

Hard Drive and Drive Shelf Assembly

Assembly, Drive Shelf (includes velcro cable straps)..............630-6097

Cable, HDA, Power .. - T I TR 2 #1015 7
Cable, HDA, Power, Datsy Cham ............................................ 922-0893
Cabla, SEBlumnnunmmnmnarissrssmasssass e A0 02
Cable, SCSISalect: . civsmmniammsinanisssaimvamvaiissssmsias 590-0518
Cable, SCSI Select, 230/500 MB HDA.........cccccvimmmiiiniiinnnnnes 590-0794
Cable, SCSI Select, 400 MB HDA...........cccccevvrvverrnrnnnicnnnn....590-0790
Cable, SCSI Select w/switch .. e e . 922-0894

Cable, SCSI Select w/switch, 1 GB (WS 9150) s S2eY995
Cable, SCSI Select w/switch, 250/500 (WS 9150)..................922-0974

Cable, SCSI Select w/switch, 2 GB (WS 9150).. ....922-0894
Cable, SCSI WAermMINAatOr.........cveeieeecirieiirecirinecereea ....590-0528
CATTIB BRI AV Bl v snpavsbmmassss s s vy s s AR R A ....922-0961
Carrier, Hard Drive 3.5/5.25/DDS-DC Drive........ccccecvviiiiieenes 805-5106
Drive Mechanism, AppleCD 300 .......cccoiieiniinniininniniiiinnns 661-1646
HDA; 1 BB, BB BES umsmrvmnsnssssriismessinsssunss sisssomnsases 661-0780
HDA,; 1 BB, 3:5" SCS) (WS 8150)...c.ccssssssivasssnssssusssssssssninns 661-0065

HDA, 2 BB, 3.5 BE8L,.cmsmsommmmsmmmmssssiasressernsinD0 1 00
HDA, 160:MB; .58 500 . msssessmssissnminssnismmmsirsnsasssassnusmmmssrani0 1= VEET
EHBA, 160'MB.: 35800 ocssmusmnmsnmmmissersssmmssonrssssapnrecress O~ o

HDA, 160MB;. 8828651, csvismmmmssmassrssssmissvssensiivsnrromssssrinssh 661-1649
HDA, 230 MB, 3.5” SCSI.. FRRURRPR R — < S [ <7 Y
HDA, 250 MB, 3.5” SCSI, Unhoused SR — ) < e[

....661-1636
....661-0781

HDA, 400 MB, 3.5" SCSI..
HDA, 500 MB, 3.5” SCSI
HDA, 500 MB, 3.5” SCSI, Unhoused

Logic Board

....661-0891

SCrewW, B-B20 2RO . s e R e e 444-6104

Switch, SC8I SEIBGEt i.ovwvimmmmmmamsws R 705-0045

Battery, Lithium (without l[eads) ........cccccvvniiiiinniiiiiiiiiiiinns 742-0011
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Connector, Jumper (S8t of 10).....cccvevvrriimisnmiiimersineneesn 517-0546
Cover, Battery Holder: . .o auiiisiasamsiiesmmimiiams i 520-0344
Logic Board (WS 95)... R e s OO O 2T
Logic Board (WS 9150) ceeeeennn661-0132
Logic Board Reset Procedure Per Flepalr (WS 9150) ...011-0115
PDS Terminator Board (WS 9150).......ccccovvniiiiiiiciiiciinnnens 922-0967
SIMM, DRAM, 512K, Cache, Power Macintosh...................... 661-0131
SIMM, DRAM, 1 MB, BONS .iiueuisisiiiisisimasnssissssissisisinsssassssnad 661-0520
SIMM, DRAM, 1 MB, BO NS ...c.ooiiiiiieiniiiiniiiniiisiiacisiesnennnad 661-0719
SIMM, DRAM, 4 MB, B0 ns, 72-Pin {WS 9150).....ccccccciiennins 661-0808
SIMM, DRAM, 4 MB x 9, 80 ns, Parity, 30-pin...... ...661-0811
SIMM, DRAM, 8 MB, 80 ns, 72-Pin (WS 9150).....cccceueuiviuennnd 661-0809

SIMM, VRAM, 128K, 80 NS, BB-PiN .coveeevvreeiiiiirensaniiinnd 661-0722

SIMM, VRAM, 256K, 100 ns (for the 48 Display Card)..........661-0609
Main Housing Assembly

Actuator, INEeITUPL ..o B 15-6250

ARIOEION, BOSBL vmivnrmnsimmisiss s s i N TR T 815-6249
Assembly, Main Housing (WS 95).......ccocvemirenensicienecccnanas 076-0434
Assembly, Main Housing (WS 9150).......ccccoiiiiiiiiiinccicannns 922-0971
Bezel, Assembly, DAT, Bag of 5 (WS 9150).........ccccveee......922-0976
Bezel, Blank .. ik IRRORRENPRPRREBRN 0 7 . 1. i 1< 4
Bezel, CD, Tray Loadlng, Bag of 5 (WS 9150) ..922-0978
Bozel, FIODBY...cu sttt ..076-0437
Bezel, Tape Drive............ ..922-0854
Keyswitch With tWo KeYS........ccvuiiiiiiineiiiicncicicccicccieeas 705-0175
Light Pipe, Power On .. verr815-6251
Misc. Screw Kit (P/S fan L|ght Plpe, Speaker FD Spacer) ..076-0435
Vent, Fan EXNAUSL..........cociveeeieerrneeececnnrasnesessssssrsmsassssssesanees 076-0432
Power Supply and Fan Assembly
Fan, POWEE SUPPIY ....coiiiiiininrencnncsscsnssecrinssssnssssssassssssssassss 720-0518

POWBESUDDIY i drmtassnsismibesmsssmnsamisessisenssarsassasassssnns IO VIBDOH
Side Cover Assembly
CONBE, BB oo irroresessesrisnisbsststsssanserationtimmesdssiahimmeassssnresnense sl GOGI G

LBtCh. - SIdB COVBE: . ciississrsmminmiisiisiissm silavaseinmsssmisrssamssva 815-6262
Speaker Assembly
Assembly, Speaker .............. S R 630-6011

...922-0856
922-0972

Bezel, Speaker (WS 95)..

Bezel, Spagkar (W8 9180) .. niasimsismmaiisiissamsiiii s
Tape Drive

Adapter, DDS-DE DIV i uicusssssisuimisivaissssiisiasisimisssitoi B05-5106

Cable and Switch, SCSI Select, DAT Drive .. ..922-0858

Carrier, DAT (WS 9150)... s ..922-0977

Carrier, Hard Drive 3.5/5. 25/DDS DC Drlve.....................‘......805-5106
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Screw, 6-32 x .250 .. . . B
Screw, M3.5x6x .8 PNCR Hec ....462-4100
Tape Drive, 2 GB DDS-DC SCSI (WS 95) e ....661-0795

Tape Drive, DAT, DDS-2, 120 M (WS 9150).....c.....ccceueveev.....661-0039

WS 95 PDS Card

Kit, Biackat, PDSCENH «uuvmmonussmminnmssmisenis im0 1D0 129
PDS Card, with bracket...........cceriinmnniinneesssrsinnneiisseeiens...061-0794

SIMM, SRAM, 128K, 17 NS, BB-PiN .ccoveviiiiiniiiesiininsisineinn 661-0791

SIMM, SRAM, 256K, 17 NS, BB-PIN ..o 661-0792

SIMM, SRAM, TAG, 48K, 14 ns, 60-pin ......cccevvvevnirninnnnnn....661-0793
Miscellaneous

Apple Adjustable Keyboard ........ccoovviiniennnnnesnnn 661-0731

Apple Extended Keyboard Il .......ccoevvevveevencncnenienecennnnnn...661-0543
Apple KeYRoard ] ....cwsmmmsnsssmsmsssssssnisemmspasersssarssonssrere OO IGO0 S

Apple Logo ... e 020- 1 256
Cable, ADB Keyboard 2 meter.. cerrreneeesnninsrenssnnnenen 090-0152
Cable, Mini DIN 8 to Mini DIN 8, MIDI... ....590-0575
Cable, POWETr Cord ........ooooeeeeeeeeeeeeeeeeeeee et 590-0760
Cable, Power Cord, Australia...........cccoevivnnviieniiiiceeeeeeecnnenn...590-0096
Cable, Power Cord, International .............ccoeciieiinnininnnninnnnnn 590-0094
Cable, Power Cord, UK ........cocoeoeiieniniiiinnesssssssnsssssessnasns 590-0420
Card, Ethernet NB, AAUL.........ccccovvviiianineiceiirciinnnnicnsnsesenne .66 1-0619
Keycap SBl......cccccviiiiiiiiiiiiisii e 658-7136
Label, Product ID, Pkg. of 5 (WS 95) ...cccveeiviiiicniiesesneeiens 922-0852
Label, Product ID, Bag of 10 (WS 9150) ....ccevvvriviiiiiiennnrennnne 922-0975
label, Speaker Bezel, Pkg. of 5 (WS 95)......cccoeiiiiicennnenns 922-0860
Misc. Screw Kit (P/S, Fan, Light Pipe, Speaker, FD Spacer)..076-0435
Mouse, Apple Desktop Bus Il ......ccccooiiiiieniiiiiiiieccees 661-0763

NuBus Cap (WS 9150)......ccccuiivivaniirieinn ....810-6035
Packing Diskette, 2-sided (for transporting) ... ....003-0003
Service Packaging, B00K/Apple Supeanve vereen.802-0210
Service Packaging, HDA, 3.5" half-height & 3. 5 1 helght ...... 602-0282
Service Packaging, HDA, 3.5", 1 high drive w/o carriers.........602-0308

Macintosh Computers, Vol. 3 227



Specifications — Workgroup Server 95

Processor

Memory

Disk Storag:

1/0 Interfaces

Sound and B
Video

Electrical

Physical

Motorola 68040 microprocessor; 33 MHz; built-in paged memory
management unit (PMMU), floating-point unit (FPU), and 8K
memory cache

Addressing: 32-bit internal registers, address, data bus

DRAM: 16, 32, or 48 MB parity RAM, expandable to 256 MB

ROM: 1 MB

PRAM: 256 bytes of parameter memory

Clock/Calendar: ASIC clock chip with PRAM and DFAC support
and seven-year lithium battery

Floppy Drive: Internal 1.4 MB Apple SuperDrive

Hard Drive: 230, 500, 1000, or 2000 MB hard drive

DDS-DC Drive: 2 GB digital data storage compression drive for 4
mm tape backup (optional)

ADB: One Apple Desktop Bus (ADB) port

SCSI: One external port; DB-25 connector

Expansion Slot: One 68040 processor-direct slot (PDS); 140-pin
connector

NuBus: Five slots support standard and oversize cards, burst-mode

- Sound: 8-bit stereo output; 8-bit monoaural input

transfers, a processor write buffer, and NuBus ‘80; 96-pin Euro-
DIN connectors
Serial: Two RS-232/RS-422 ports; mini DIN-8 connectors

Video: Supports Apple monitors (8-bit), VGA monitors, and NTSC
and PAL video standards
Ethernet: One Ethemet port, AAUI-15 connector

Microphone: Built-in electret omnidirectional microphone; output
voltage is 4 mV peak-to-peak at normal value

Sound: Four-voice, wavetable synthesis; stereo sampling
generator

Video Display: Built-in 8-bit video circuitry (upgradable to 24-bit);
supports Apple 8-bit monitors and many non-Apple monitor

types (NTSC, PAL, VGA)

" Height: 16.8 in. (473 mm)

Line Voltage: 100-240 VAC
Frequency: 50-60 Hz
Maximum Power: 303 W

Width: 8.9 in. (224 mm)
Depth: 20.6 in. (523 mm)
Weight: 36 Ib. (16.7 kg) without hard drive

228
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Specifications — Workgroup Server 9150

Processor

Memory

Disk Storage

T

80 MHz PowerPC 601 RISC microprocessor; built-in MMU and
FPU; 32 K of on-chip cache memory; requires system software
version 7.1.2 or later

DRAM: 8 MB RAM soldered on logic board, expandable to 264 MB
via 8 SIMM sockets on logic board (using like pairs, 80 ns or
faster, 72-pin noncomposite SIMMs)

ROM: 4 MB

VRAM: None; DRAM video support provided on logic board

Cache: 32 K on-chip cache; 512 K level 2 cache SIMM

Clock/Calendar: Custom chip with long-life lithium battery

Floppy Drive: 1.4 Apple SuperDrive Manual Insert
Hard Drive: 1000 or 2000 MB hard drive
CD-ROM Drive: Internal AppleCD 300i Plus

DAT Drive: Optional DDS-2 DAT tape drive; 120 M tape supported

/O Interfaces

ADB: One Apple Desktop Bus port; mini DIN-4 connector;
maximum power draw: 500 mA

SCSI: One external port; DB-25 connector

Expansion Slot (terminator card must be installed): One Power
Macintosh video slot; 182-pin connector

NuBus: Four slots support long or short expansion cards; 96-pin
Euro-DIN connectors

Serial: Two RS-232/RS-422 ports; mini DIN-9 connectors
(backward compatible with mini DIN-8 connectors)

Sound: 8-hit stereo input; 16-bit stereo output

Video: One DB-15 DRAM-based video port on logic board

Ethernet: One Ethernet port, AAUI-15 connector

I/O Devices . Keyboard: Standard or extended keyboaad-raws 25-80 mA
Mouse: ADB mouse, draws up to 10 mA
Microphone: Optional electret, omnidirectional microphone
Video Display Supports monochrome, color, VGA, SVGA formats, including
Macintosh 12" Monochrome Display, Macintosh 12" RGB
Display, AppleColor High-Res RGB 14" Monitor, Apple
AudioVision 14 Display, Macintosh Color Display, Macintosh 15"
Portrait Display, and Macintosh 16" Color Display
Electrical Line Voltage: 100-240 VAG R
Frequency: 50-60 Hz
Input Power: 600 W maximum, not including monitor power
DC Output Power: 303 W maximum
Ph\jsical Height: 16.8 in. (473 mm) B
Width: 8.9 in. (224 mm)
Depth: 20.6 in. (523 mm)
Weight: 36 Ib. (16.7 kg) without hard drive
Macintosh Computers, Vaol. 3 229




Symptom/Cure Chart — Workgroup Server 95

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,

but fan is running and
LED is lit

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

Floppy Drive Problems

Internal floppy drive does
not operate

During system startup
disk ejects; display shows
icon with blinking “X"

230

Solutions

1. Adjust brightness on monitor.

2. Replace monitor.

3. Heplace video cable.

4, If avideo interface card is installed, move it to a

different slot.

5. Replace video interface card, if installed.

6. Clear parameter RAM. Make sure Caps Lock key
is up.

7. Replace SIMMs.

8. Replace logic board. Move customer's SIMMs to
new logic board.

1. Replace video cable.

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

3. Replace SIMMs.

4. Replace logic board. Move customer's SIMMs to
new logic board.

5. Replace power supply.

1. Replace monitor.

2, Replace video cable.

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

4. Replace vide interface card, if installed.

5. Clear parameter RAM. Make sure Caps Lock key
is up.

6. Replace logic board. Move customer's SIMMs to
new logic board.

Solutions

1. Verify that keyswitch is set to 1.

2. Replace disk with known-good floppy disk.

3. Replace floppy drive cable.

4. Replace floppy drive.

5. Replace logic board. Move customer's SIMMs to
new logic board.

6. Replace power supply.

1. Verify that keyswitch is set to 1.

2. Replace disk with known-good system disk.

3. Clear parameter RAM. Make sure Caps Lock key
is up.

4. Replace floppy drive cable.

5. Replace floppy drive.

6. Replace logic board. Move customer’'s SIMMs to

new logic board.

Workgroup Server 95, 9150
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Does not eject disk i

ok

Verify that keyswitch is set to 1.

Switch off computer. Hold mouse button down
while you switch computer on.

Replace floppy drive.

Replace floppy drive cable.

Replace logic board. Move customer's SIMMs to
new logic board.

Attempts to eject disk, 1. Push disk completely in.
but doesn’t 2. Reseat floppy drive bezel and drive so bezel
slot aligns correctly with drive.
3. Eject disk manually.
4. Replace floppy drive.
Internal floppy drive runs 1. Replace disk with known-good system disk.
continuously 2. Replace floppy drive cable.
3. Replace floppy drive.
4. Replace logic board. Move customer's SIMMs to
new logic board.
Drive does not recognize 1. Toread and write MS-DOS files, format all disks
MS-DOS disks with MS-DOS drive first.
2. Macintosh PC Exchange or Apple File Exchange
must be used.
Hard Drive Problems Solutions
Single internal hard drive 1. Replace hard drive data cable.
doesn’t spin 2. Replace hard drive power cable.
3. Replace hard drive.
No internal hard drives 1. Verify there are no duplicate SCSI device addresses.
operate 2. Replace hard drive data cable.
3. Replace power supply.
4.  Replace logic board. Move customer's SIMMs to
new logic board.
Drive does not appear 1. Verify there are no duplicate SCSI device addresses.
on the desktop 2. If drive is not initialized, use HD SC Setup to
initialize.
Works with internal or 1. Verify that each SCSI device is set to a unique
external SCSI device, but SCSI ID number.
does not work with both 2. Verify that hard drive is terminated but optional
CD-ROM drive is not terminated.
3. Replace terminator on extemal hard drive.
4. Replace SCSI select cable on external SCSI

Macintosh Computers, Vol. 3

device.

231




Peripheral Problems

Cursor does not move

Cursor moves, but
clicking the mouse button
has no effect

Double-click doesn't open
application, disk, or server

No response to any key
on the keyboard

Known-good serial printer
will not print

Known-good printer on
AppleTalk network will
not print

232

Solutions

-

—_

DL Lok

-

Verify that keyswitch is set to 1.

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 computer ADB port instead. If mouse works,
replace keyboard. If mouse does not work in any
ADB port on computer, replace mouse.

Replace logic board. Move customer’s SIMMSs to
new logic board.

Replace mouse.
Replace logic board. Move customer’s SIMMs to
new logic board.

Remove duplicate system folders.

Clear parameter RAM. Make sure Caps Lock key
is up.

If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work
in any ADB port on computer, replace mouse.
Replace logic board. Move customer's SIMMs to
new logic board.

Verify that keyswitch is not set to 1.

Check keyboard connection to ADB port.
Replace keyboard cable.

Replace keyboard.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify that system software is version 7.0.1 or later.
Make sure Chooser and control panel settings are
correct.

Replace printer interface cable.

Replace logic board. Move customer's SIMMSs to
new logic board.

Verify that system software is version 7.0.1 or later.
Make sure Chooser and control panel settings are
correct.

Verify AppleTalk cannectors are known-good.
Replace logic board. Move customer's SIMMs to
new logic board.
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Verify that keyswitch is not set to 0.

Check power cables.

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

Replace power cord.

Verify keyboard is known-good.

Replace power supply.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace floppy drive cable.

Replace floppy drive.

Replace power supply.

Replace logic board. Move customer's SIMMs to
new logic board.

Make sure air vents on side and rear of computer
are clear. Thermal protection circuitry may shut
down system. After 35 to 40 minutes, system
should be OK.

Replace power cord.

Check battery. (See Lithium Battery Verification
in Chapter 2, General Information.)

Replace power supply.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify that system software is correct version.
Verify that software is known-good.

Verify that software is A/UX compatible.

Clear parameter RAM. Make sure Caps Lock key
is up.

Replace SIMMs.

Replace logic board. Move customer's SIMMs to
new logic board.

System Problems Solutions
Does not power on; 1.
screen is black, fan is not 2.
running, and LED is not lit 3.
4.
5.
6.
7.
Power supply clicks or il
chirps 2
3.
4.
System shuts down i
intermittently
2.
3.
4,
5.
System intermittently 1.
crashes or hangs 2.
3
4,
5.
6.
i

Replace power supply.

Miscellaneous Problems  Solutions

No sound from speaker ]

Macintosh Computers, Vol. 3

Verify that Volume control panel setting is 1 or
above.

Replace speaker.

Replace logic board. Move customer's SIMMs fo
new logic board.
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Error Chords

One-part error chord
sounds during startup
sequence

Two-part error chord
sounds during startup
sequence

234

Solutions

1. Disconnect SCSI data cable from logic board and
reboot system. If startup sequence is normal,
initialize hard drive. If error chord still sounds,
replace hard drive.

2. Disconnect floppy drive cable connector and
reboot system. If startup sequence is normal,
replace floppy drive.

3. Replace logic board. Move customer's SIMMs to
new logic board.

1. Perform SIMM verification.

2. Replace logic board. Move customer's SIMMSs to
new logic board.
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Symptom/Cure Chart — Workgroup Server 9150

Adjust brightness on monitor.

Replace video cable.

Try using known-good RAM SIMMSs.

Replace video card (if present).

Clear parameter RAM. Make sure Caps Lock key
is up.

Replace SIMMs.

Replace monitor.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMs to
new logic board.

. Replace power supply.

Replace video cable.

Replace video card (if present).

Replace SIMMs.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace power supply.

Replace video cable.
Replace video card (if present).

Video Problems Solutions
Screen is black, audio and 1
drive operate, fan is 2,
running, and LED is lit 3.
4
5
6.
7.
8.
9.
10
Screen is black, audio and 1
drive do not operate, 2.
but fan is running and 3.
LEDis lit 4
5.
B.
Partial or whole screen is 1.
bright and audio is 2:
present, but no video 3.

information is visible

Clear parameter RAM. Make sure Caps Lock key
is up.

4. Replace monitor.
5. Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.
6. Replace logic board. Move customer’s SIMMs to
new logic board.
Floppy Drive Problems Solutions
Internal floppy drive does 1. Replace disk with known-good floppy disk.
not operate 2. Replace floppy drive cable.
3. Replace floppy drive.
4. Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.
5. Replace logic board. Move customer's SIMMs to
new logic board.
6. Replace power supply.

Macintosh Computers, Vol. 3
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During system startup
disk ejects; display shows
icon with blinking “X”

Does not eject disk

Attempts to eject disk,
but doesn't

Internal floppy drive runs
continuously

Drive does not recognize
MS-DOS disks

CD-ROM Drive Problems

CD-ROM drive does not
accept compact disc

Macintosh does not display
CD-ROM drive icon

236
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Replace disk with known-good system disk.
Clear parameter RAM. Make sure Caps Lock key
is up.

Replace floppy drive cable.

Replace floppy drive.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMs to
new logic board.

Switch off computer. Hold mouse button down
while you switch computer on.

Replace floppy drive cable.

Replace floppy drive.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMSs to
new logic hoard.

Push disk completely in.

Reseat floppy drive bezel and drive so bezel slot
aligns correctly with drive.

Eject disk manually.

Replace floppy drive.

Replace disk with known-good floppy disk.
Replace floppy drive cable.

Replace floppy drive.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer’s SIMMs to
new logic board.

To read and write MS-DOS files, format all disks
with MS-DOS drive first.

Solutions

Exchange disc.
Replace CD-ROM drive mechanism.

Verify that CD-ROM software is installed.
Replace SCSI data cable.
Replace CD-ROM drive mechanism.
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Hard Drive Problems Solutions

Single internal hard drive 1

will not operate; drive
doesn't spin

No internal SCSI hard
drives operate

o

Drive does not appear on
the desktop

i

Works with internal or 1:

external SCSI device, but

does not work with both 2.

PP AN

N =

Update driver software of hard drive using HD SC
Setup.

Reinstall system software.

Replace hard drive power cable.

Replace hard drive.

Replace SCSI cable.

Replace power supply.

Verify there are no duplicate SCSI device addresses.
Replace SCSI data cable.

Replace power supply.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMSs to
new logic board.

Verify there are no duplicate SCSI device addresses. 1
If drive is not initialized, use HD SC Setup to

initialize. z
Replace SCSI cable.

Replace hard drive.

Verify that each SCSI device is set to a unique
SCSI ID number.

Verify that hard drive is terminated but optional
CD-ROM drive is not terminated.

Replace terminator on external hard drive.
Replace SCSI select cable on external SCSI
device.

Peripheral Problems Solutions

Cursor does not move 1.

o

Macintosh Computers, Vol. 3

Inspect inside of mouse for buildup of dirt or other
contaminants. Clean mouse if necessary.
Reinstall the system software.

Replace external SCSI cables.

Verify that there is only one terminator on external
devices.

Check mouse connection.

If mouse was connected to keyboard, connect it to
a computer ADB port instead. If mouse works,
replace keyboard. If mouse does not work in any
ADB port on computer, replace mouse,

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMs to
new logic board.
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Cursor moves, but
clicking the mouse button
has no effect

Double-click doesn't
open application, disk, or
server

No response to any key
on the keyboard

Known-good serial printer
does not work

Known-good network
printer does not print

238
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Replace mouse.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMSs to
new logic board.

Remove duplicate system folders.

Clear parameter RAM. Make sure Caps Lock key
is up.

If mouse was connected to keyboard, connect
mouse to computer ADB port instead. If mouse
works, replace keyboard. If mouse does not work
in any ADB port on computer, replace mouse.
Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMs to
new logic board.

Check keyboard connection to ADB port.
Replace keyboard cable.

Replace keyboard.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify that system software is version 7.1.2 or later.
Verify that Chooser is set correctly.

Replace printer interface cable.

Reseat ROM SIMM, RAM SIMM, cache SIMM,

and terminator card.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify that system software is version 7.1.2 or later.
Verify that Chooser is set correctly.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer’'s SIMMs to
new logic board.

Workgroup Server 95, 9150
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System Problems Solutions

Does not power on;

screen is black, fan is not 2

running, and LED is not lit

Power supply clicks or T
chirps 2.

System shuts down 1.

intermittently

EEEEN

System intermittently
crashes or hangs

Macintosh Computers, Vol. 3

i

—_

Check power cables.

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

Reset logic board. (See “Reset Logic Board.")
Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace power cord.

Replace power supply.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace power supply.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMs to
new logic board.

Replace floppy drive cable.

Replace floppy drive.

Make sure air vents on side and rear of computer
are clear. Thermal protection circuitry may shut
down system. After 35 to 40 minutes, system
should be OK.

Reset logic board. (See “Reset Logic Board.”)
Replace power supply.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer's SIMMs to
new logic board.

Verify that system software is version 7.1.2 or
later.

Verify SIMMs are noncomposite and installed in
like pairs (same size and speed).

Verify that software is known-good and Power
Macintosh compatible.

Verify that a terminator card or video card is
installed in the PDS slot.

Clear parameter RAM. Make sure Caps Lock key
is up.

Replace SIMMs.

Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

Replace logic board. Move customer’s SIMMs to
new logic board.

Replace power supply.
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During startup, following
message is displayed,
“This startup disk will

not work on this Macintosh
model."

Power Supply Problems

System does not power up

Miscellaneous Problems

No sound from speaker

About This Macintosh
reporis more or less
memory than is installed

Error Chords

One-part error chord
sounds during startup
sequence

240

1. Verify that startup disk is good.

2. Attach LED cable to logic board.

3. Replace LED cable.

4. Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

5. Replace logic board. Move customer's SIMMs to
new logic board.

Solutions

1. Reset logic board. (See “Reset Logic Board.")

2. Reseat ROM SIMM, RAM SIMM, cache SIMM,
and terminator card.

3. Replace power supply.

4. Replace logic board.

Solutions

1. Verify that Volume control panel setting is 1 or
above.

2. Replace speaker.

3. Reseat ROM SIMM, RAM SIMM, cache SIMM, and
terminator card.

4. Replace logic board. Move customer's SIMMs to
new logic board.

1. Check to see if virtual memory is turned on (which
will cause the system to report more memory).

2. Verify that RAM SIMMs are installed in matching
pairs (same size and speed).

3. Replace RAM SIMMs.

Solutions

1. Disconnect SCSI data cable from logic board and
reboot system. If startup sequence is normal,
initialize hard drive. If error chord still sounds,
replace hard drive.

2. Disconnect floppy drive cable connector and
reboot system. If startup sequence is normal,
replace floppy drive.

3. Reseat ROM SIMM, RAM SIMM, cache SIMM,
and terminator card.

4. Replace logic board. Move customer's SIMMs to

new logic board.

Workgroup Server 95, 9150
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Reset Logic Board — Workgroup Server 9150

Whenever you have a unit that fails to power up, you should follow this
procedure to reset the logic board BEFORE replacing any modules. If this
procedure resolves the problem, claim an adjustment on an SRO. If not,
replace the defective component and DO NOT claim an adjustment.

This procedure resets PRAM. Be sure to check the computer’s time, date, and
other system parameter settings after you perform the procedure,

1. Unplug the computer and remove the top cover.
A Warning If handled or discarded improperly, the lithium battery in the

computer could explode. Review “Battery and AC Adapter
Verification” in Chapter 2, General Information.

2. Unplug the power supply from the logic board.

3. Using a small flac-blade screwdriver, pry open the latch at the end of the
battery holder and lift off the cover.

4. Grasp the battery and remove it from the holder.

5. Press the computer’s power-on button. Verify that the power supply

cable is disconnected from the logic board. Wait 5-10 minutes and replace
the battery (make sure the battery faces the correct direction).
6. Reassemble the computer.
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Upgrades

CD-ROM Drive Upgrade

1.

2
3

N

0.

Remove the cover, drive shell, floppy drive, and speaker bezel.

Remove any SCSI device installed beneath the floppy drive.

Remove the blank bezel. Install the slotted CD-ROM drive bezel. Reinstall
the speaker bezel.

Connect the audio and CD-ROM drive power cables to the CD-ROM
drive.

Install the CD-ROM drive on the drive shelf in the front position.

Set the SCSI D number on the CD-ROM drive. Make sure the ID number
is unique from any other internal SCSI device. Apple recommends SCSI
1D number 5.

Reinstall the floppy drive on the CD-ROM drive carrier, Reinstall the drive
shelf and drives into the computer.

Connect the audio cable to the logic board. Reconnect the SCSI data
cable to all SCSI devices.

Reconnect the SCSI power cables w the power supply.

Quadra 900/950 to WS 95 Upgrade

The Workgroup Server 95 upgrade kit upgrades a Macintosh Quadra 900 or
950 to a Workgroup Server 95. The upgrade kit includes a processor-direct slot
(PDS) card and a CD with A/UX 3.01 and Retrospect backup software.

A e

242

Remove the cover,

Remove the plastic cover plate behind the processor-direct slot.
Disconnect the SCSI data cable from the logic board.

Install the Workgroup Server 95 PDS card in the PDS slot.

Connect the SCSI data cable to the 50-pin connector at the top of the
Workgroup Server 95 PDS card.

Install the A/UX 3.01 and Retrospect software.

Workgroup Server 95, 9150
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WS 95 Memory Cache Upgrade

The Workgroup Server cache card upgrade increases the amount of RAM

cache from 128K to 256K or 512K.

. Remove the cover, and WS 95 PDS card (Figure 2).
2. Install the SIMMs as indicated in the table below.

Upgrade to Install

256K | 128 K SRAM SIMM o
TAG SIMM

512K 128 K SRAM SIMM o
256 K SRAM SIMM
TAG SIMM

= —
TAcsmy —HEE NN .

128K SRAM sivy | I I I I |

o6k SAAM Sivv (| I I I |

I 1 1 0 1 1 o MO

Figure 2 WS 95 Cache Card
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WS 95 Tape Drive Upgrade
The DDS-DC drive upgrade kit adds a digital data storage-data compression
drive to a Workgroup Server 95 or to a Macintosh Quadra 900 or Quacdra 950
with the Workgroup Server PDS card.

Remove the cover, drive shelf, floppy drive, and speaker bezel.

Remove any SCSI device installed beneath the floppy drive.

Install the DDS-DC drive on the drive shell in the front position.

Set the SCSIID number on the DDS-DC drive. Make sure the 1D number

is unique from any other internal SCSI device. Apple recommends SCSI

1D number 5.

5. Autach the floppy drive on the carrier to the DDS-DC drive. Reinstall the
drive shelf and drives into the computer.

6. Squeeze the wwo plastic latches on the inside of the blank bezel. Remove
the blank bezel from the front of the computer.

7. Install the DDS-DC drive bezel. Replace the speaker bezel and cover.

R TR B e

Workgroup Server 95, 9150
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WS 95 Five-Drive Upgrade
In addition to the hard drive and their related hardware, you will need the
following parts, which are illustrated in Figure 3, to upgrade the WS 95 so that
it can hold up to five 3.5” hard drives:

*  The five-drive bracket kit

®  Five SCSIID select switches (part number depends on the drive type)

e The five-drive SCSI cable with terminator

e Two hard drive power cables with two drive connectors each

e One hard drive power cable with one drive connector (already in existing
unit)

Refer to Hard Drive Upgrade in this chapter for installation procedures.

5-Drive SCSI
Data Cable

Drive B—__

5-Drive Carrier

To PDS Slot

L —
Power
Cable(s)

SCSI ID Cables “ ﬂ “ a j

Figure 3 WS 95 Five-Drive Upgrade Parts
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WS 95 and WS 9150 Hard Drive Upgrade

The hard drive bracket holds up to five hard drives. This procedure explains
how to install hard drives in the 5-drive bracket and how to connect the SCSI
cable,

!\.}

6.

=~

Remove the cover and two screws that secure the S-drive bracket to the
drive shelf assembly (Figure 4a-1).

Remove the two screws that secure the top of the S-drive carrier to the
bottom piece. Remove the drive bracket wop (Figure 4a-2).

There are five openings in the bottom panel of the drive bracket for the
SCSI ID switches. The openings are labeled A-E. To install the SCSI ID
switch for the first drive, feed the connector end of the SCSI ID cable
through the opening labeled A on the drive bracket. Push in the SCSI [D
switch until it clicks into place. Repeat this procedure to install the
remaining SCSI 1D switches (Figure 4a-3).

Connect the free end of the first SCSI D switch cable to the first hard
drive, which you will be installing in drive slot A (Figure 4a-4).

Set the SCSI ID numbers. Make sure no two peripherals, including the
DAT player, use the same SCSI ID number. Also, do not set any of the
SCSI ID switches to 7. The hard drives must be installed in the five-drive
bracket in the order shown. If you install fewer than five drives, you must
still install the drives in the order shown (Figure 4a-5).

Remove the terminating resistors from the drives (Figure 4a-6).
Install the first hard drive in slot A (the lower-right slot) of the drive
bracket. Insert the four screws that secure the hard drive to the drive

bracket. Tighten the screws. Follow this procedure to install up to four
additional hard drives in the order shown (Figure 4a-7).

Workgroup Server 85, 9150
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Bracket
\ Assembly

Screws
1 Vs, i
. / 5 Drive
o i\

SCSIID

Switch ‘:\

SCSI ID Switch
/ Cable

AN

Cable Ports =

' -
WK
f " Terminator
' LH
i v
C D
T 1 4 5 6

Internal
SCSI ID SCSI .
Numbers Bus | Startup new (optional) CD-ROM  new new new

| Disk HDA DAT drive Drive HDA HDA HDA

Figure 4a Hard Drive Upgrade
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10,

Once you have installed all the hard drives, replace the top of the drive
bracket. Replace the two screws that secure the top of the drive bracket
to the hottom of the drive bracket (Figure 4b-8).

Attach the hard drive power cables (Figure 4b-9).

The SCSI data cable connects up to five hacd drives and one DAT player.
Figure 4b-10 indicates which connectors attach to which peripherals.
Connect the DAT player first, If fewer than six peripherals are present,
leave the connectors for the missing peripherals disconnected. Pull
through the cable that connects the floppy drive (if present) to the PDS
card so that the cable will not obstruct the insertion of the drive bracket.

Attach the drive E connector on the S-drive SCSI cable to the hard drive
in slot E. Fold over the cable and attach the drive B connector to the
drive in slot B (Figure 4b-11).

Attach the drive D connector on the 5-drive SCSI cable to the hard drive
in slot D. Fold over the cable and attach the drive A connector to the
drive in slot A (Figure 4b-11).

Fold over the cable and attach the drive C connector to the drive in slot C
(Figure 4b-11).

Attach the end of the 5-drive SCSI cable to the hard drive connector on

the logic board on the WGS 9150 or to the PDS card on the AWS 95
(Figure 4h-12).
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Screws
) /\ Py 9 | Power Cables

7
7 ,f»'/./ﬁ
4 {H‘;

(WS

e )} Jﬁ‘] Y.
v/ 4
10 | SCS! Data Cable 11

Terminator to PDS Slot (WS 95)

or Logic Board
(WS 9150)

Figure 4b Hard Drive Upgrade
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Logic Board Diagrams

WS 95
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PowerBook 1458, 163, 165¢, 180¢

lllustrated Parts List
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PowerBook Basics
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Troubleshooting Flowchart
Additional Procedures
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lllustrated Parts List — Powerbook 145B, 165, 165¢, 180c

— Inverter
Display Board
Housing -
isplay

Displa
Bezpel ¥

Rubber
Plug

Inverter
PR Cable
Cables
iy Brightness
165¢ Acluator
180c i ,
: e ~__———Elevation
1453\ \[:, o . /é@ Foot
\
_——Battery
Recharger

Trackball
Assembly

End Clutch Cover/

Clutch Assembly

Center
Clutch
Cover

Drive
Retainer

Interconnect
Board

Converter
Board

Keyboard

Modem
Port

Bottom

Power
Adapler

This is a generic representation of a product family. Configurations may vary.

Figure 1 Exploded View
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Battery Assembly

Battery NiCad, 2.9 Amp HOUr ........cccciiiiiininnnnininninninnnn....661-0013

Case, Battery (replaced by 076-1539) .......ccccveviiiisssisensiianneas 076-0590
Cése, Battery MIEaE. ... 076-1539
Power Adaplir....smmunmmassswmiaissnssssnis 0 D90 1TE

Power Adapter, 17 W............... ..922-0043
Power Adapter, 17 W, Australia........cc.ccoveeeiicrieieieneen e X922-0043
Power Adapter, 17 W, European ..........ccoovueeeniiiinnnninnnnnn. £922-0043
Power Adapter, 17 W, United Kingdom .....c....c.cceviinnniiiennn B922-0043
Power Adapter, Australian .........ccccovviiiieniiiiniiiiinnnn... X822-0376
Power Adapter, European..... ...2922-0376
Power Adapter, U.S./Japan.........cceeviiiiiinnininesiiienen s 922-0376
Power Adapter, United Kingdom..........c.c.ccoeeeiiiicnnnneee......8922-0376

Case Assembly

Battery Door .. cvrereerenresseesneneennen 81521240
Brightness Actuator (1455/1 65/165c) rerrrereeeesnnneenenenner. 8151248
Brightness Actuator, Long (180C)........covuerverrneiieeniiriecereaneans 815-1305
Case, Bottom with Labels (165, 165¢, 180C).......ccivreveeverinnans 076-0872
Case, Bottom with Label (145B)........ccceooeeeecnrieeecveeeneanneee.....076-0684
Case TOP (145B) ..ottt s e ee e e 630-5017
Case Top (165) .. e sre s seneesrenas e ennn. 922-0048
Case Top (165(:./1 BOC) SRR - -~ § ' d I 4
Contrast Actuator (1 458/1 65!1 GSc) ..815-1247
Elevation Foot, Left .......oorreieeeeee e e . 81521278
Elevation Foot, Right..........cccoeierenciiniinenee s eveeennn.815-1237
Elevation FOOt, SPriNG........ccccueiremiriiienesinse s resses e smessesrens 805-0400
Elevation Foot, Washer.........ccooveeeiiieeereeerieeeeeecree s ssanses e 815-1266
I/0 DQOr......oovieenane 815-1233
Plug, Rubber Display 875-0112
Rubbser FOOl o nnmammsimmsanssianniisisisnam=815-1236
e e e 076-0556

Clutch Assembly

Center Clutch COVer......ccccceviivviinreieniieienessnnsssseessssesineesnenee3 15-1230
Center Clutch Cover........ ..922-0029
Clutch, Right Assembly ... ..699-0497
Cluteh; L ASEEmbI: s 699-0498

B I Ch BT i i it s s v B VAT A 815-1231

Converter, Inverter, and Interconnect Boards

Converter; DODE (T856) a2 2-0370
Converter, DC/DC (180C) ..ccvvvvverrrinrrenenn, .....922-0379
Interconnect Board (145B) 661-0724
Interconnect Board (165).... 661-0750
Interconnect Board (165¢c) 661-0764
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Interconnect Board (180c)... sesssassesmsveinvissis 00 10685

Inverter (145B) (Use with 661 1020 dlsplay) ........................... 922-0911

Inverter, FSTN, Blue, Rev. C (145B/165).......cccocvvvvrverisrnennens 922-0025

Inverter Shield (145B/165) (PKg. 0f 5)....ooovveeereeeeeeveecireand 076-0588
Display Assembly

Bezel, Display Shroud (165)......... ...922-1108

Bezel, Display Shroud (165c)...

...922-0377
Bezel, Display Shroud (180c)... ...922-0414
Display Bezel (145B)......ccocviiievvrereniiereessesessesis s sessssesns 922-0487
Display, Active Matrix, Int'l Only (180C).....c.ccoovrveeveriviiniecrens 661-0711
Display, Flat Panel (145B) (requires inverter 922-0911) ......... 661-1020
Display, FSTN, Color (165C) «.cicvuisisaaiivamsissanniissrassnessarianyossad 661-0752
Display, FSTN, Rev. C (145B/165) ......cccoovivienivininiernsirarianans 661-0745

EMI Shigld (1856):caummmmammmimmmmmsniasinss 9220449
Housing Display (145B/165).........ccccovmreaniiiinmesnnsiniieennsinenn...922-0044

Housing Display (1656) wusmmasinsmminicmvinissvesiisi 922-0381
Housing Display: (1806) cassmsunmammsrmaamimdasiimm 922-0415
Insulator Inverter DC to AC (Pkg. of 5) (180C) ..c..ccoovevcveiiirnene 922-0422
Inverter; DG 10 AC (1856) ;. cmummnimmimesissmsmassiiiig 922-0374
Inverter, DC to AC (180C).........ccceereerniisunssssnssnens ...922-0378
Inverter Shield (Pkg. of 5) (165¢/180c)... ...076-0588
Inverter Shield (Pkg. of 5) (1B0C) ...cciaummsissassssnimiassaat 922-0418
Kit, Bulb, Rev. A Display, (145B) {!or 661 0706) ....... 076-0681

Kit, Bulb, Rev. C Display, (165) (for 661- 0745).......................076-0682
Kit, PowerBook FSTN Display Replacement ..........................661-8745

Shield, Display EMI (145B/165) ......cccceeviiiiivivneiiiisnesiesinsinas 805-0138
Shield, Display EMI (145B/165) .....coeveeviiiiiieiiiisesins s 922-0543
Shield, Display EMI (180C) ......cccvvviiiiernnniiiinrinssnesessnsnisnes 922-0417
Display Cables
Cable, Converter to Inverter (165€C).....ccceceervreeenrveeerineesecrnnaas 922-0566
Cable, Converter to Inverter (180C).........ccccccvvivicrveecriiennenn.....922-0412
Cable, Display (165c)... SRRSO © -2 § - (3
Cable, Display (180c)... rrerenenenneennnn. 922-0380
Cable, Flex Assembly, FSTN Dnspiay (1458[165) ................... 922-0820
Cable, FSTN Flex, Rev. A/C (replaced by (922-0820)............ 936-0108

Cable, Inverter (145B/165) ...........ceeeenen ...936-0106
Shim, Display Cable (Pkg. of 5) (145B).......cccccceeevveeeennen.......076-8545

Drive Assembly

1.44 MB Floppy Disk Drive, 19 mm-high............c..ccvvvenenns..66 1-1651
Cable, Flex, Hard Drive (165/165¢/180c)..... ...922-0027
Cable Flex, Hard Drive (145B) ......ccccooviiiericciinineniiienienn...630-0534
Cable, Flex 19 mm-high Floppy Drive .......cceiiiiniiinninanns 821-0655
HDA, 20 MB, 2.5" SCSI (145B) .......cccccoviricnniiiiiiiiiiiinnen 86 1-1622

PowerBook 145B, 165, 165¢c, 180c
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HDA, 40 MB, 2.5" SCSI (145B/165) ....c..ccccccccmeeiniiiinennnen....661-1630
HDA, 80 MB, 2.5” SCSI (165/165¢/180C).....c.cceevvverrvrnnnnininn....661-0796
HDA, 80 MB, 2.5”, SCSI (145B)............... ....661-1643
HDA, 120 MB, 2.5" SCSI (180c)........... ....661-0772
HDA, 160 MB, 2.5" SCSI (165/1 6501’1 BOC)

....661-0060
Retainer, 17 mm Drive ... s 922-0009
Retainer, 17 mm Drive (replaced by 922-0009) .........ccccceeeenns 805-0412
Retainer, 17 mm Drive (180c) (replaced by 922-0009)............ 805-0412
Retainer, 19 Mm DHVE ....ocovveirccees s 922-0006
Retainer, 19 mm Drive (replaced by 922-0008) .........c..cccovveene 805-0414
Retainer, 19 mm Drive (180c) (replaced by 922-0006)........... 805-0414

Expansion Boards

Modem Board, 2400 Baud, International.................................661-1620
Modem, Express, 14.4 Baud, Domestic (165).........................661-0786

Modem, Express, 14.4K Baud, Int'l. Only.......ccocceeiiniiinannnenn. 661-8013
Modem, Internal Fax/Data. 2400 Baud, Domestic, PB. ....661-1621
Maderm PO COVEE rammmmumnmamis i n s st 815-0578

PSRAM, Expansion Card, 2 MB (145B)........ccccccciveuvrvnecniinens 661-0715
PSRAM, Exp. Card, 4 MB, 100 ns (replaced by 661-0790)....661-0714
PSRAM, Expansion Card, 4 MB, 85 NS.......cccccoovvveenrecennnnnn...66 1-0790

Keyboard

Screws, Modem (145B/165).....cc.ccevriiiniiinieiiinssieeesivesinseennes 076-0575
KEY CARN S8t s iaiiea i 076-0450
Rayboard, BRlish. o mrmmnsmieng s e s s s B661-0712
Keyboard; Frenthi..coninmmmnmmannmsasissassnnsFEB1-0712
Keyboard, French Canadian..........cccccoovviiierieeniiiinineninnns C661-0712

Keyboard, German .........cccccoviiiieiiiiiicisesinisnnsnes . DB61-0712
Keyboard, H-Gray.onumnamnnsaimannsiawDB61-1680

Keyboard, International.:.asissnansuumssanaimama Z661-0712
Keybtiere, Bala . omummmmmmarmmssaurmsmmweoes T661-0712
Keyboard, Japanese.... .....J661-0712
Keybaard, Spaiish. .. .comnmimmnimmmsviimi s E661-0712
Keyboard, SWedISh........wmiinuumniniasasismivin S661-0712
KayBoard, LIS ...comcsmmmumsnmsssnses umism iy 661-0712
Motherboard/Daughterboard
Cousin Card (165¢/180c) ... rerereneeenenn, 06 1-0755
Gasket, Sound, Motherboard (Pkg of 10) (145B) ................... 922-0014
Insulator, Motherboard (145B) .. ceeeirienne 125-0009
Insulator, Motherboard (Pkg. of 10) (165/1650:’1800) ............. 922-0045
Kit, Heatsinks, Daughterboard (165/165¢/180c) ........cc....c..... 076-0069
Logic Board, Daughterboard (145B) ........ccccovivevniiiiiniennnens 661-1715
Logic Board, Daughterboard (165).........cceevvviiininininniiinnnnnn 661-1016
Logic Board, Daughterboard (165¢/180C) ........cccccviiivieiinnnnen 661-0751
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Logic Board, Daughterboard (180C) .......ccceviiinesiiiinicnniiiens 661-0684
Logic Board, Motherboard (145B).........ccccovviiiinniiiiinnniin 661-0708
Logic Board, Motherboard (165) .........ccceuuveevivnsnnerevessnneen....661-0746
Logic Board, Motherboard (165¢, 180C).......cccoiunvrmresnrniennes 661-0765
Sound Jack Cover (165/165c/180c).... G 922-0046
Sound Jack Insulatar, Motherboard (165 165c, 1800) wenenesnn922-0591

...922-0023
.630-5241

Spacer, Motherboard (Pkg. of 10) (145B) .....
Thermistor Assy, Flex Circuit ........ccuuiiiimmennieseens

Trackball Assembly

Ball, Trackball..aiammsammnnrnsmmviisnimaranais. 04 9-0362
Retainer, Trackball.........ccocovvverveeniineseeseeiesieenn . 949-0363
Trackball ASSEMDBIY .....cccvvviiniciciiiiiccinisreeieesnnnn . 861-0730

Miscellaneous

AcoasSony It 146B wmaansasminiivmissimsnes B0 1 -OSEe
Backlighit ASSEMbBIV c.cosamimaiiisive st 949-0370
Cable; HD)-30; SCELATRPIBY conssinssmmissmmnsssssOI0FOT 13
Cable, HDI-30, SCSI SYSIem ......cccccveveeiiiiiimaniiimsmsssinsmsenns 590-0717
External Battery Charger.......... ...076-0567
Insulator, Heatsink, Floppy Dnva (Pkg ol 10)
Inductor, Insulator.........cccociiiiiiiinnininns
Microphone, Cable Assy, w/ clip granite ... ...699-5098
Modem, Internal, Send/Rec Fax, 2400, US PB ...661-0873
Power Adapter (replaced by 922-0376) .........ccceveeiiiirunsnninns 699-0517
SETEW, Kb mvmrnssmmrmmmimssomommssmommssaso O DD 0
Screw Set (165c)... VOO U PRSP | 1 o [} 515" )
Svce. Pkg., HDA 2. 5 rereeeeennenenenee..002-0307
Svc. Pkg., HDA 3.5, 1” ngh Drwes wfo Carrlers rerireeeenn,802-0308
Tool, Hex Nut Driver, 3/160770678

Tool, Take Apart, Logic BOArd.....cswisiesonssesmassesyssssrsnssases 077-0364
Tool, TOrK DAVET, =10 .occoiiiiiiiiiire e siecsne s nsssnssransnaes 077-0676
Tool, Torx Driver, 1-8 rerrteennaesneeessnsensassressssessesennennd 07 =087 7
Upgrade Kit, 40 MB HDA ...........onimininirnnesnsnsssssnssssnes 652-0040
Upgrade Kit, 40 MB HDA w/2 MB PSRAM......cccvoviinieieeiiinns 652-0041
Upgrade Kit, 80 MB HDA w/2 MB PSRAM.......ccoovvvcmreceinnens 652-0081

....652-0080
922-0831

Upgrade Kit, 80 MB HDA ................
Video Cable, External (165c, 180c)
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Specifications — PowerBook 145B, 165, 165¢c, 180c

Processor

Disk Storage

/O Interfaces

/0 Devices

PowerBook (145B): Motorola 68030 microprocessar; 25 MHz

PowerBook (165, 165¢, 180c): Motorola 68030 microprocessor,;
33 MHz

Coprocessor (165¢/180c): Motorola 68882 floating point

Addressing: 32-bit internal registers, address bus and data bus

RAM (145B): 4 MB expandable to 8 MB (by installing 4 MB
expansion card)

RAM (165, 165¢, 180c): 4 MB expandable to 14 MB (using third-
party expansion cards)

ROM: 1 MB (165, 165c, 180c); 1 MB expandable to 4 (145B)

PRAM: 256 bytes of parameter memory

VRAM: 256K of static video display memory (145B); 128K of static
video display memory (165); 512K of video RAM supports
internal display and external monitor (165c, 180c)

Clock/Calendar: Custom chip with long-life lithium battery

Floppy Drive: Internal 19 mm high, 1.4 MB Apple SuperDrive
Hard Drive: 2.5 in. (many capacities)

Floppy Drive: DB-19 serial port for connection external floppy
drives (145B, 165)

SCSI: HDI-30 SCSI port with 1.5 MB.sec. transfer rate; supports
up to five external SCSI port devices; does not provide
termination power; connection to another computer requires
HDI-30 SCSI system cable

ADB: ADB port (max. of three ADB devices); 200 mA max. current
draw for all ADB devices

Serial: Two RS-422 serial ports; mini DIN-8 connectors

Sound: Monoaural sound-in port; stereo sound-out jack for
headphone or external audio amplifier

Video: Video-out port (165, 165¢, 180c); 8-bit, 256 color video
output; supports Macintosh monitors up to 16-in. color and
VGA monitors (165) or most Macintosh monitors, VGA, and
SVGA monitors (165¢, 180c); micro DB-15 connector

Keyboard: Built-in standard Apple keyboard; 63 keys domestic; 64
keys ISO; two-level tilt adjustment

Trackball: 30 mm diameter, dual button; ADB interface

Microphone: Electret, omnidirectional; output voltage of 4 mV,
peak-to-peak

Macintosh Computers, Vol. 3
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Sound and
Video

Video Display (145B, 165): 10-in diagonal screen; flat-panel, film-
compensated supertwist nematic (FSTN) liquid crystal display;
CCFL on-demand backlight; 640 lines x 400 pixels (145B); 16
shades of grey (1458, 165)

Video Display (165c): 9-in diagonal screen; flat-panel, color, FSTN
liquid crystal display; CCFL on-demand backlight; 640 lines by
400 pixels; 8 bit; 256 colors (165c)

Video Display (180c): 8.4-in diagonal screen; flat-panel, color,
active-matrix, liquid crystal display; CCFL on-demand
backlight; 640 by 480 pixels; 8 bit; 256 colors

Sound Generator: Apple sound chip provides 4-voice, B-bit sound,;
8-bit sound input, sampled at 11 or 22 kHz

Electrical

Physical

Other

Main Battery: NiCad 2.5 A/hr; provides 2-3 hours of usage before
recharging; recharge time 3 hours; 500 power cycles of
capacity (145B, 165); provides 1.5-2 hours of usage before
recharging (165c/180c)

PRAM battery: 3 V lithium

Power Adapter: 110-240 VAC line voltage; 24 W; 50-60 Hz; US,

Japanese, United Kingdom, Australian, and European versions

Height: 2.25in (145B, 165)
2.29in. (165)
2.34in. (180c)

Width:  11.25in.

Depth:  9.3in.

Weight (with battery):

6.8 |b. (145B, 165)
7.0 |b. (165¢c)
7.1 1b. (180c)

Fax/Data Madem: Internal 2400-baud madem with fax send at
9600 baud (includes fax send software); 300/1200/2400 bps
transmission rates; error correction and data compression:
MNP 4, 5 and V.42, V.42bis

Express Modem: Internal 14,400-baud modem with fax send/
receive at 9600 baud; 300-14,400 bps data transmission rates;
2400/4800/7200/9600 bps transmission rates; full duplex
operation; asynchronous or framed modes; error correction;
V.42 compliance (MNP 2-4); data compression: V.42bis (4 o 1
compression) and MNP-5 (2-to-1 compression); requires 300K
of system RAM

SCSI Adapter: Enables connection between PowerBook computer
and desktop Macintosh (PowerBook appears as a hard drive
on the desktop)
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PowerBook Basics — PowerBook 145B, 165, 165c, 180c

The PowerBook family includes four displays—an active matrix and three FSTN
displays. Each of these displays requires a compatible inverter and display
cable; the inverters, display cables and displays are not interchangeable.
Before ordering a replacement display, display cable, or inverter, refer to the

display matrix below,

PowerBook
Displays 1458 165 165¢c L181:Jc
FSTN monochrome, 661-0745 661-0745
backlit, passive- and
matrix, liquid crystal 661-1020
display
FSTN color, backlit, 661-0752
passive-matrix, liquid
crystal display
Active-matrix color, 661-0686
backlit, liquid crystal
display
Inverter For display 922-0025 922-0374 922-0378
661-0745,
use inverter
922-0911;
for display
661-1020,
use inverter
922-0025
Converter 922-0375 922-0379
Display Cable 922-0820 922-0820 922-0373 922-0380
Inverter Cable 936-0106 936-0106
Converter-to-Inverter 922-0566 922-0412
Cable
Macintosh Computers, Vol. 3 259



Symptom/Cure — PowerBook 145B, 165, 165c, 180c

Startup Problems

RAM failure accurs (eight-
tone error chord
sequence sounds after
startup chord)

Computer powers on but
has no startup chime and
displays a grey screen or
image of last open
window without booting

Hardware failure occurs
(four-tone error chord
sequence sounds after
startup chord)

Power Problems

Screen is dark; computer
doesn't respond

Screen is blank; computer
doesn't respond

After you remave main
battery, some control
panel settings are
different

260

Solutions

o s

-

Startup from Disk Tools disk and do a clean install
of system software.

Reseat RAM expansion card and check
connection.

Replace RAM expansion card.

Replace daughterboard.

Replace motherboard.

Reseat daughterboard.
Replace daughterboard.

Restart computer with Disk Tools disk.
Disconnect hard drive data cable and restart
computer. If startup sequence is normal,
recaonnect cable and retest.

Replace hard drive.

Disconnect floppy drive cable and restart
computer. If startup sequence is normal,
reconnect cable and retest.

Replace floppy drive.

Replace motherboard.

Solutions

1.

L

Reset power manager.

Restart computer.

Reset the power manager.

Try known-good, charged main battery.

Check all interconnect board, daughterboard, and
motherboard connections.

Replace keyboard.

Replace interconnect board.

Replace daughterboard.

Replace motherboard.

Check cables.

Replace interconnect board.
Replace daughterboard.
Replace motherboard.
Reset power manager.

PowerBook 145B, 165, 165¢, 180c
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Power adapter is plugged
in, but battery DA does
not indicate charger is
connected

Low-power warning
appears

Computer runs when
plugged into wall outlet
but not on battery power;
battery voltage is within
tolerance

Computer powers on,
then powers off within a
few seconds

Video Problems

Row or partial row of
pixels never comes on or
is always on

Thin white line is always
on at middle of screen
(145B/165/165¢)

Shadows or ghosting
appears on display
(145B/165/165¢)

Noorwpa

by -

B

N =

This is normal for fully charged battery.
Check power adapter connection.

Reset power manager.

Try known-goed, charged main battery.
Try known-good power adapter.

Check battery thermistor cable connection.
Replace motherboard.

Recharge battery or attach power adapter.
Verify that peripherals are low-power.
Remove external devices or connect power
adapter.

Try known-good, charged main battery.

Try known-good power adapter.

Replace motherboard.

Reset power manager.

Check AC adapter for damage on tip.

Reseat battery to make sure it is meeting with
contacts on motherboard.

Replace motherboard.

Return computer to Apple.

Plug in power adapter and restart.
Try known good charged battery.

Solutions

Fail0 Ry =

Macintosh Computers, Vol. 3

Check cables.

Replace display cable.

Replace inverter board.

Replace display (145B/165/165c).

For FSTN screens, a thin white line is normal.

This is normal for passive matrix displays.
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Display is very light or
totally white

No display, but computer
appears to operate
correctly

Rainbow colors visible
from extreme viewing
angles (145B/165/165c)

Pixel is always white or
always black (180c)

Screen stopped working
or dimmed but is fine now
(145B/165/165c)

262
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Adjust screen contrast and brightness.

Check display cable, converter board, inverter
board, interconnect board, daughterboard, and
motherboard connections.

Replace converter board.

Replace inverter board.

Replace interconnect board.

Replace display cable.

Replace display (145B/165/165c).

Replace daughterboard.

Replace motherboard.

Press any key to wake computer from system
sleep.

Adjust screen contrast and brightness.

Check display cable, converter board, inverter
board, interconnect board, daughterboard, and
motherboard connections.

Connect power adapter.

Replace converter board.

Replace inverter board.

Replace interconnect board.

Replace converter-to-inverter cable.

Replace display cable.

. Replace display (145B/165/165c).
. Replace daughterboard.
. Replace motherboard.

Such colors are normal for FSTN screens.,

In general, the active matrix display will have some
pixels out. If the number of irregularities on a
display appears excessive, contact Apple for more
information.

If temperature is under 5 or over 40 degrees
centigrade, this reaction is normal for FSTN
screens.

PowerBook 145B, 165, 165¢, 180c
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Backlight doesn’t operate

1

N =

RPN O A D

0.

Verify that cables are not pinched or severed.
Check display cable, inverter board, interconnect
board, daughterboard, and motherboard
connections.

Replace converter board.

Replace inverter board.

Replace converter-to-inverter cable.

Replace interconnect board.

Replace display cable.

Replace bulb.

Replace display (145B/165/165c).

Replace daughterboard.

11. Replace motherboard.

Try known-good floppy disk.

Try booting from Disk Tools disk.
Check floppy drive cable connection.
Replace floppy drive cable.

Replace floppy drive.

Replace daughterboard.

Replace motherboard.

Try known-good system disk.

Verify that trackball or mouse button is not stuck.
Check floppy drive cable connection.

Replace floppy drive cable.

Replace floppy drive.

Replace motherboard.

Switch off system and hold mouse button down
while you switch system on.

Insert straightened paper clip into hole below drive,
Check floppy drive cable connection.

Replace floppy drive cable

Replace floppy drive.

Replace daughterboard.

Replace motherboard.

Try known-good floppy disk.

Restart with Disk Tools disk.

Restart with extensions off.

Install inverter shield (if absent).
Check floppy drive cable connection.
Replace floppy drive cable.

Floppy Drive Problems Solutions
Audio and video present, 1.
but internal floppy drive 2.
does not aoperate 3.
4.
5.
6.
7.
Disk ejects while booting; 1.
display shows Mac icon 2,
with blinking X 3.
4.
5.
6.
Disk does not eject 1.
2.
3.
4.
5.
B.
7.
Disk initialization fails 1.
2:
3
4,
5,
6.
7,

Macintosh Computers, Vol. 3

Replace floppy drive.
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Read/write/copy error

Hard Drive Problems

Internal hard drive does
not operate

Peripheral Problems

After you connect external
SCSI device, computer
does not boot

Cursor does not move
when you are using
trackball

264
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Try known-good floppy disk.
Restart with extensions off.
Install inverter shield if absent.
Check floppy drive cable.
Replace floppy drive cable.
Replace floppy drive.

Solutions

Noohkop~

Disconnect external SCSI devices.

Check internal hard drive data cable connection.
Use Disk First Aid to repair drive.

Use HD SC Setup to reinitialize drive.

Replace internal hard drive data cable.

Replace internal hard drive.

Replace motherboard.

Solutions

i

eNo;m

2 e e

o

© N

Switch on external SCSI device before starting
computer.

Check cable connections.

Verify that standard Apple terminator terminates
SCSl chain at beginning and end.

Verify that SCS| select switch setting on external
device is unique.

Verify operation of internal hard drive.

Try known-good external SCSI device.

Try known good SCSI cables/terminators.
Replace motherboard.

Restart computer with extensions off.

Clean trackball rollers and bearings.

Boot from Disk Tools disk.

Check cables.

Check interconnect board, daughterboard, and
motherboard connections.

Try low-power mouse. If cursor moves, replace
trackball or keyboard.

Replace interconnect board.

Replace daughterboard.

Replace motherboard.

PowerBook 145B, 165, 165¢, 180c
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Cursor intermittently does 1
not move or moves 2;
erratically 3.
4
bl
6.
T
8.
Cursor moves, but 1.
clicking trackball button 2
has no effect
3.
4.
5.
6.
7
Cursor does not move 1.
when you are using 2.
mouse 3.
4,
B
No response to any key 1.
on keyboard 2
3.
4.
5.
6.
Known-good direct- 1.
connect printer does not 2.
print
3.
4.
5.
6.
T
8.

Macintosh Computers, Vol. 3

Restart computer.

Clean ball and rollers of trackball.

Check cables.

If connected through external keyboard, connect
directly to PowerBook.

Replace trackball.

Replace keyboard.

Replace interconnect board.

Replace motherboard.

Restart computer.

Check interconnect board, daughterboard, and
motherboard connections.

Replace trackball.

Replace keyboard.

Replace intercannect board.

Replace daughterboard.

Replace motherboard.

Check mouse connection to ADB port.
Restart computer.

Clean mouse ball and inside mouse.
Replace mouse.

Replace motherboard.

Reset power manager.

Boot from Disk Tools disk.

Check connections of keyboard to interconnect
board to and interconnect board to daughterboard.
Replace keyboard.

Replace interconnect hoard.

Replace daughterboard.

Verify that System is 7.0 or later.

Verify that Chooser and control panel settings are
correct.

Check cables.

Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.
Replace printer interface cable.

Try known-good printer.

Replace daughterboard.

Replace motherboard.

265



Known-good network
printer does not print

Device connected to
external modem port
doesn't work

/O devices are
unrecognized or garbage
is transmitted or received

Cursor moves too slowly
after connecting mouse.

Internal Modem
Problems

Internal modem options
do not appear in CDEV

266
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Verify that System is 7.0.1 or later.

Verify that Chooser and control panel settings are
correct and AppleTalk is active.

Check cables.

Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.
Boot with extensions off and then try to print.
Replace printer interface cable.

Connect printer directly. If printer works,
troubleshoot network.

Replace daughterboard.

Replace motherboard.

Verify that External Modem is selected in CDEV,
Verify that System is 7.0.1 or later.

Check cables.

Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.
Test device with known-good computer.
Replace daughterboard.

Replace motherboard.

Verify that System is 7.0.1 or later.

Check cables.

Verify that SCSI device has standard Apple
terminator.

Verify that SCSI select switch setting on external
device is unique.

Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.
Boot with extensions off if I/O device does not
require extensions.

Test device with known-good computer.
Replace daughterboard.

Replace motherboard.

Restart and make sure mouse is plugged in before
computer is turned on.

Solutions

QUL o =

Verify that System is 7.0.1 or later.
Remove and reseat modem card.
Reinstall modem software.
Replace modem card.

Replace motherboard.

PowerBook 145B, 165, 165¢, 180c
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Modem does not respond 1.

properly to AT command
set instructions

2.
3.
4.
5
6.
Strange mix of characters 1.
appears on screen
2.
3.
4,
b
6.
s
8.
Modem interferes with 1.
system sound
2.
3.
4,
5.

Madem does not respond 1.

to incoming call

Modem has no sound
output

o0 s
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Verify that baud rate and data format settings of
communications application are compatible with
internal modem and remote modem.

Check phone cord connection and operation.
Reinstall modem software.

Verify that system software is 7.0.1 or later.
Remove and reseat modem card.

Replace modem card

Verify that baud rate and data format settings of
communication application are compatible with
internal modem and remote modem.

Check phone cord connection and operation.
Remove and reseat modem card.

Use AT commands to turn echo off (ATEQ)
Verify that System is 7.0.1 or later.

Replace modem card.

Replace daughterboard.

Replace motherboard.

Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.
Remove and reseat modem card.

Replace modem board.

Replace interconnect card.

Replace motherboard.

If computer is in sleep mode, verify that Wake On
Ring option in CDEV is selected.

Verify that Fax Terminal preferences are set to
Answer Calls.

Check phone cord connection and operation.
Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.
Replace modem card.

Replace motherboard.

Verify that control panel setting is above 0.
Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.
Replace modem card.

Replace interconnect card.

Replace speaker.

Replace motherboard.
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Maodem connects but
does not communicate
with remote modem

Miscellaneous Problems

Screen goes blank and
computer shuts down
every few minutes

Application seems to run
slower after few seconds

Hard drive is slow to
respond, or screen goes
blank too often

No sound from speaker

268

1. Verify that remote modem needs error correction
(error correction is internal modem default).

2. Type AT&QO to disable error correction.

3. Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.

4. Try known-good modem of same model and type.

5. Replace modem.

Solutions

1. Adjust sleep delays in control panel or connect
power adapter.

2. Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.

3. Check sleep settings.

4. Boot with extensions off.

1. Disable System Rest/Processor Cycling. (See
owner's manual.)

2. Connect power adapter.

3. Disable processor cycling.

1. Adijust sleep delays in control panel or connect
power adapter.

2. Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.

3. Boot with extensions off.

4. Check sleep setlings.

1. Verify that Volume control panel setling is above 0.

2. Verify that no external speaker is plugged in.

3. Reset PRAM by restarting computer and holding
down the Command, Option, P, and R keys.

4. Boot with extensions off.

5. Check connections of speaker to interconnect
board, interconnect board to daughterboard, and
daughterboard to motherboard.

6. Replace interconnect board.

7. Replace speaker.

8. Replace daughterboard.

9. Replace motherboard.

PowerBook 145B, 165, 165¢, 180c
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Troubleshooting Flowchart — PowerBook 145B, 165, 165c, 180c

Reset the power
manager.

!

Press the power button to
begin the startup sequence.

Do the No Does any No
startup tones i video 5 1. Replace the daughterboard. -
sound? appear? 2. Replace the motherboard.
1. Check the cables.
| 2. Replace the interconnect board. ]
3. Replace the daughterboard.
Y 4. Replace the motherboard.
Is the -
startup tone ND} See Startup Problems in -+ | - .

normal? the Symptom/Cure Chart,

Check the cables.

Replace the inverter board.
Replace the interconnect board.
Replace the display cable.
PowerBook 1458, 165, 165c:
Replace the display. I = 5
PowerBook 180c: Replace

the display (international only) or
return the computer to Apple.
Replace the daughterboard.

. Replace the motherboard.

I e e

Does a
gray pattern
appear?

Yes

N

Flowchart 1 Startup Problems
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Go to
Start

Does the disk icon with 1. Repiace the
the desktop e the flashing question No daughterboard. | |
appear? mark remain on the < Rapiace the
screen? motherboard.
Yes
1. Resel parameter RAM.
2. Use HD SC Selup to update the SCSI driver.
3. Reinstall System 7.0.1 or later.
4. Replace the internal hard drive cable. I
5. Replace the hard drive,
6. Replace the motherboard.
7. Replace the daughterboard.

Reset the power manager.
Check the cables.
Replace the trackball. J
Replace the keyboard. = —
Replace the interconnect board.
Replace the daughterboard.
Replace the motherboard.

trackball and
buttons function
correctly?

B e T

Yes

Y

Insert a known-good disk
into the floppy disk drive |« ———— — —
and try to initialize it.

Y

Does the
disk
initialize?

~°> 1. Replace the floppy drive cable.
2. Replace the floppy drive.

Flowchart 2 Startup Problems
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Additional Procedures

Modem Card Installation

A Caution The PowerBook 145B/165/165¢/180c¢ contains CMOS devices that are
very susceptible to ESD damage. To prevent ESD damage, wear a
grounding wriststrap. Review the ESD precautions in Introduction
and Safety.

A Caution If you install a third-party modem card, make sure that it does not
cover any of the heat sinks on the daughterboard or over the floppy
drive.

The modem card is optional on the PowerBook 1458, 163, 165¢, 180c.

Remove the main battery, 1O door, and top cover.

Pinch the release tabs and push out the modem port cover.

Connect the modem card connector to connector JB on the

maotherboard (Figure 2).

. Install the two mounting screws.

5. Affix the FCC modem label to the inside of the 1/0 door. Align the label
with the modem port.

0. Affix the DOC label to the inside of the 1/0 door. Align the label with the

HD-30 SCSI port.

oulll 5

_Modem

Figure 2 Modem Card
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A Caution

A Caution
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RAM Expansion Card Installation

Handle the RAM expansion card by the edges only. Do not touch any
components on the card. When installing the RAM expansion card,
press down on the edge of the card directly above the connector. Be
careful not to apply pressure to any components or you may
permanently damage the card.

An incorrectly installed RAM card could damage the daughterboard.
Note that the expansion connector on the motherboard and the RAM
card are keyed for proper installation. Do not force the card into the
connector, thereby defeating the key.

Remove the main battery.

Remove the I/0 door.

Remove the top case.

Connect the RAM expansion card to connector J1 on the daughterboard.
(Figure 3).

rl;\pJI\JH

To verify that the upgrade is successful, check the Total Memory message (for
systems with virtual memory switched off) or the Buili-in Memory message (for
systems with the virtual memory switched on). The memory size should be 4
MB of soldered RAM plus the RAM on the expansion board. If the memory size
is incorrect, replace the RAM expansion card. If the memory size is still
incorrect, send the computer to Apple.

~ RAM Expansion Card

J1 Co

Figure 3 RAM Expansion Card

PowerBook 145B, 165, 165¢, 180c
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A Caution

EMI Shield
Housing =z

Shim Installation — PowerBook 165

Some PowerBook 165 displays may flicker, intermittently go black, or display
two horizontal black lines. If squeezing the right side of the display bezel
causes the condition to improve or to worsen, install a shim on the display
cable. The shim improves the connection between the connector fingers and
the cable contacts.

Do not install a shim on a display cable stamped with part number 936-0108.

The display cable is fragile and should be handled with care.

:&\'}Nl\)i—‘

A W

Remove the main battery and display bezel.

Cover the keyboard with a clean cloth or sheet of paper (Figure 4).

Using a T-8 torx driver, remove the four display mounting screws.
Remove the display from the housing and EMI shield (Figure 4).

Place the display face-down on the keyboard.

Lift the locking tab on the display connector and disconnect the display
cable (Figure 4).

Remove the clear shim from its paper backing. Make sure that the shim is
not wrinkled and that it is flush with the edges of the cable. The shim
should not cover the connector traces.

Turn back the end of the display cable and press the shim onto the back
(the nonconductive side) of the display cable connector (Figure 4).

Figure 4 PowerBook 165 Shim Installation
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SCSI Termination

The PowerBook 145B/165/165¢/180c computers do not provide SCSI
termination on the logic board. You must terminate the beginning and the
end of the SCSI chain. Use the standard Apple terminator.

Add one terminator to a single external SCSI device, or add one terminator to
the first device and another to the last when there are multiple devices.

Battery Handling

A Warning The main battery contains toxic materials. Send undamaged, dead
batteries to Apple for recycling—do not discard dead batteries with
other waste. If the battery is damaged, do not return it to Apple.
Dispose of damaged batteries according to local ordinances.

Follow these guidelines for properly handling a NiCad battery:

¢ Handle the batery carefully. Do not drop, puncture, disassemble,
mutilate, or incinerate the battery.

e Fully charge a replacement battery before using it; Apple ships batteries
in a partially charged state.

* Do not leave the bauery in the computer for longer than two weeks
without plugging in the power adapter.

¢ Completely discharge and recharge the battery once a month.

*  Store the battery in the protective battery case. Refer to the Parts List for
additional battery cases.

* Do not short-circuit the battery terminals.

*  Keep the battery in a cool dark place; do not store for longer than 6
months without recharging.

274 PowerBook 145B, 165, 165¢, 180c
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Rev.C Disﬁlay Bulb for PowerBook 145B/165

1. Remove the main battery.

2. Remove the display bezel.

3. Remove the display.

4. Place the display face-down on a soft workbench pad.

5. Remove the two cables from their channels.

6. Turn over the display.

7. Remove the remaining length of the cables from the channels.

8. Usinga #1 cross-tip screwdriver, remove the four self-threading screws.
9. Remove the plastic display bulb cover.

10, Remove the display bulb.

When replacing the new bulb, make sure the cables are in the same position as
the previous bulb cables.
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Motherboard and Daughterboard Diagrams

PowerBook 145B, 165, 165c, 180c Motherboard

Daughter-
board-to-
Logic Board
Connector

]

O ‘;

i H—HDA

Modem

Floppy
Connector

H* Floppy
=" Conneclor

PowerBook 145B Daughterboard

PowerBook 165C, 180c
Cousin Card DRAM

E Conneclor

RAM — Interconneclt-to- —
Expansion Logic Board [ u C’
Connector Connector 1

Daughter-—- — ROM
board-to-
Logic Board |
Connector l
(on underside of GPY
Daughterboard) Connector to
Daughterboard
PowerBook 165¢c Daughterboard PowerBook 180c Daughterboard
RAM Expansion RAM Expansion
Connector [ l Connector
IT % s ——— Interconnect-to- © s —— |nferconnect-to-
; Logic Board - Logic Board
Connector Connector

D £| &

| -
Cousin Card Conneclor

Cousin Card Connector

PowerBook 165, 180 Daughterboard

RAM

Expansion @
Conneclor \r -

00
DDH

Daughter- |
board-to-

Logic Board
Connector

(on underside of
Daughterboard)

PowerBook 180c Interconnect Board

Keyboard  Backup

—Inlerconnem-lo- Connector  Battery

Logic Board
Connector

Speaker

—t_,;.u—‘—‘—'\
Inverter-to-
Video Interoonnect-to. Interconnect
Display-to- Daughterboard Connector
Logic Board Cable (not on
Connector 165¢ or 180c)

Figure 5 PowerBook 145B, 165, 165c, and 180c Logic Boards
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lllustrated Parts List - PowerBook 520, 520c, 540, 540c

Disply Rear
Housing

Inverter Board

Interconneci-io-Inverier Cable
Display

Display Bezel

Bezel Screw Covers
(rubber)

Display Access Cover
Clutch — | o, Keyboard

Interconnect
Board

Microphone

Top Case
Display EMI Shield

Interconnect-to- O_ Trmckped
Display Cable 5 . lratck?ad
ctuator
Clutch Cover i Assembly
Daughterboard EMI Shield \| ggﬁ:‘é‘,’ Trackpad
RAM Card Battery Assembly
Backup
Daughterboard
Right Housing Panel
Hard Drive CPU Stiffener
Bracket Interconnect-to-
Hard Drive Logic Board Cable
Insulator

Hard Drive

\ - Floppy Drive Bracket
2

Floppy Drive

‘ EZ Floppy Drive
Bracket

" Floppy Drive Cable

Hard Drive Cable ___

Left Housing_ (<.__~~
Panel

DAA, US o 2o

Fuse
DR, Mmoo " Center Base Cover
Rear Door i Main Battery
ModamCap/’@"~ 2 k
c,(;?. 3 ,‘(7 A
Modem  #%7 Power s> " Bottom &
Country %z >~ Adapter S Housing Canery
Adapter % J @ ontact
Cover
b T
G@ Baltery Bay Door PCMCIA Module

This Is a generic representation of a product family. Configurations may vary.

Figure 1 PowerBook 520, 520c, 540, and 540c Exploded View
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Battery

Battery, Backup with Cable ...............cciniiiiiimenn, 922-0786
Battery: Bay Door (PKg:- 0F 5) wunminsamsusiisismismnissssis 922-0821
Battery: Pack with Do . smnmissamiisimississasisimisisii 661-0055
Cover, Backup Battery (Pkg. of 10).....ccecvrrcinervenniiienesneenne 922-0787

Plug, AC Adapler......c.cwmamsssinmmsasasminnasssisn 9220823
Power Adapter, 40 W, US ... .. 922-0825

Case

Cover, Base, Center (PKG. 0f 10) .coccovvirveiiiniienesneieniennnas 922-0788
CPU Stiffener with Feet... .r..922-0910
Door, Rear (Pkg. of 10) ......... FRUPRIPPRTRIRUROOIIN | © .- b 7 3
Kit, Top/Bottom Housing with Labe!s SRURNSPMPORRRINY | { 5. 127 -

Kit, Housing Panels, Left and nght.........................................076-0265

Clutch Assembly

Clutch Covers (Pkg. of 10) .c.ooeiieeniieiecce 002 922-07 71
Kit, Clutches, Left and Right.......cccoveiiiiiieiiiiec ... .076-0299

Display

Access Cover, Display (PKg. of 10).......cooveviviiineniiiniiiiienns 922-0789
Display Panel, Dual Scan Color (PB 520C) .........ccceevviiciiicinnnns 661-0062
Display Panel, FSTN Mono (PB 520)......cccccuvieiininniiniinnneas 661-0064

Display Panel, TFT Color (PB 540c) ... ......661-0056
Display Panel, TFT Mono (PB 540).........ccceeneiiiiinenneiininnnns

661-0063
INVEMET BOAM. ... .o iiveieceieie e ena e 922-0774
Kit, Bezel, Display (includes Display Access Cover and
Rear HousiNg) ....co.ovvveeeceeen e 076-0464
Microphone Assembly............ccooiiviiriiiien e 922-0783
Shield, Display, EMI .......ccccooiiiiinieeeesesseeesesesasessesnens 922-0781

Expansion Cards

Cap, Modem (PKg. 0f 10) ..ccceveiviiccenenceeccrceeereneee ... 922-0824
Country Adapter, US ..o, 922-0897
DAA, PCB, INE ..o nenne e, 922-0939

DAA, US............ .....922-0997
Modem PCB, US.... .....661-0107
Motern POB; Tl asiamssinmis sy s amiimi 661-0106

PEMEIA AJAPET ocivnsmnimnarvs s Wanissss s (STt vavives 661-0137
RAM Expansion, 8 MB.......ammmansimismnssassinm 00 1-0058
Floppy Drive
Cable, Floppy Drive-to-Logic Board (Pkg. of 10).. 922-0780
Drive, Floppys 14 MB..samsnimmmssssiinsiassiisiii i 661-0061
Kit, Floppy Drive Brackets (5 Sets) ......ccccvviiverircviiinvmnenninns 076-0462
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Hard Drive

Cable, HDA-to-Logic Board...........cceevveerieneesroresnencsnessensneens 922-0779
HDA Brackel. ... msisiom st ol A emivin 922-0770
HDA, 160 MB, 2.5" SCSl..cueeeeierercrrenccssnenssissessnsssisnnenssn .68 1-0778
HDA, 240 MB, 2.5” SCSl...cccceviiienrccicsiissssssnesssssnnnsnensn.661-0895
HDA; 320 MB; 25" 8CSI........coinmemsswmimsmasismdiimin00 10896

Interconnect Board/Cables

Cable, Interconnect-to-Display (PB 520).....cc.cc.ccocecnniiinnenne..922-1115
Cable, Interconnect-to-Display (PB 520¢)........c..ccceeeiieneene. 922-1114
Cable, Interconnect-to-Display (PB 540)... e 922-1113
Kit, Cables, Interconnect-to-Display (Pkg. of 3) (PB 5400) ...076-0467
Cable, Interconnect-to-INVerter.......ccccvvnvciiiiiieaniiiiiinnnnn, 922-0776
Cable, Interconnect-to-Logic Board.... ...922-0778
Intaiconnect Board . .cnanmmninmanamammimmsmniiis D0 1 1.0

Keyboard

Kayboand; US . ummnusmiinminismssiiimiwsaasaisiiai 661-0037
Keyboard, Britishizuwassmvsraimimsimamssinmiimmsss B661-0037
Keyboand; Frenchiaaawainisisamsamarmivnsssmie F661-0037
Keyboard, French Canadian...........coceennniinnssnnsiinnnennn C661-0037
Koyboard, GemMal sauinmassinisassasinsiasieinssmsmiin D661-0037

Keyboard; alan i 100 120037
Keyboard, Japanese.....cccrmiimmenseinnssnseniinnsssone e )66 1-0037
Keyboard, Spanish......cccmieiiinies..... E661-0037

Keyboard, Swedish ...5661-0037
Motherboard/Daughterboard

Daughterboard, 25 MHz, 4 MB, Rev. A ....661-0059

Daughterboard, 33 MHz, 4 MB, Rev. A 661-0057

Fuse (Pkg. of 20)... SESPRVNSRNSRRNRTRNSOIROIN >, - (3 i -

Motherboard with Fuse Hev A ............................................... 661-0054

Shield, Daughterboard, EMI (Pkg. of 2) ......ccccvnviiinennnnennnnen...922-0773
Trackpad Assembly

Trackpad .. i rrereenennesessersesesnersennessssennnnens00 1-0038

Trackpad Actuator (Pkg oi 10) ............................................... 922-0785

Trackpad Cable ASSEMBIY .....cccccrveivemmreericene e 922-0769
Miscellaneous

CaDI0, AC POWEL.......ooseiississinssis i araasis s o 922-0054

SOTOW L. oo R s 076-0469
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Specifications — PowerBook 520, 520c, 540, 540c

Configuration

Processor

PowerBook 520: 68LC040 at 50/25 MHz, 4 MB RAM, FSTN
grayscale display, 160 MB hard drive, 1.4 MB floppy drive, NiMH
battery, AC adapter, built-in stereo speakers and microphone,
built-in AppleTalk and high-speed Ethernet

PowerBook 520c: 68LC040 at 50/25 MHz, 4 MB RAM, dual-scan
color display, 160 MB hard drive, 1.4 MB floppy drive, NiMH
battery, AC adapter, built-in stereo speakers and microphone,
built-in AppleTalk and high-speed Ethernet

PowerBook 540: 68LC040 at 66/33 MHz, 4 MB RAM, active-matrix
grayscale display, 240 MB hard drive, 1.4 MB floppy drive, two
NiMH batteries, AC adapter, built-in stereo speakers and
microphone, built-in AppleTalk and high-speed Ethernet

PowerBook 540c: 68LC040 at 66/33 MHz, 4 MB RAM, active-
matrix color display, 320 MB hard drive, 1.4 MB floppy drive, two
NiMH batteries, AC adapter, built-in stereo speakers and
microphone, built-in AppleTalk and high-speed Ethernet

Options: Internal moedem, country modem adapter, RAM expansion
card, PCMCIA expansion module, NiMH battery, battery bay
cover, HDI-30 SCSI system cable, HDI-30 SCSI disk adapter

Motorola 68LC040 microprocessor; 50/25 iVIHz_(52015_20c), 66/33
MHz (540/540c)
Addressing: 32-bit internal registers, address bus and data bus

Memory

| RAM: 4 MB expandable to 36 MB (using mir&-par!y Slh._dMs}

ROM: 2 MB

PRAM: 256 bytes of parameter memory

VRAM: 512K of static video display memory
Clock/Calendar: Custom chip with long-life lithium battery

Disk Storage

I/O Interfaces

1 Ethernet: High-speed Ethernet port; Apple AUI connectcr-

Floppy Drive: Internal, 15 mm high, 1.4 MB Apple SuperDrive
Hard Drive: 2.5 in. (many capacities)

SCSI: HDI-30 SCSI port with 1.5 MB/sec. transfer rate; supports
up to six external SCSI devices; connection to another computer
requires HDI-30 SCSI system cable

ADB: ADB port; 200 mA max. current draw for all ADB devices

Serial: RS-422 serial port; mini DIN-8 connector

Sound: Stereo sound-in port; stereo sound-out headphones jack;
standard 3.5 mm stereo miniplugs

Video: Micro DV-14 video-out port; 8-bit, 256 color video output;
supports most Macintash monitors, VGA monitors, and SVGA
monitors

Power Adapter: Power adapter port

Modem: Slot for optional modem

Security: Slot for third-party security equipment

PDS: 90-pin processor-direct slot for PDS devices or optional
PCMCIA expansion module (allowing use of two type Il or one
type Ill PCMCIA-type card)
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/O Devices Keyboard: Built-in standard Apple keyboard with 12 function keys;
76 keys domestic; 77 keys ISO; two-level tilt adjustment
Trackpad: Solid-state trackpad
Microphone: Electret, omnidirectional; output voltage of 4 mV,
peak-to-peak
Sound and PowerBook 520 Display: 9.5 in. (24 cm) diagonal screen; backlit,
Video FSTN grayscale display (16 levels); 640 x 480 pixels
PowerBook 520c Display: 9.5 in. (24 cm) diagonal screen; backlit,
dual-scan color display (256 levels); 640 x 480 pixels
PowerBook 540 Display: 9.5 in. (24 cm) diagonal screen; backlit,
active-matrix grayscale display (16 levels); 640 x 480 pixels
PowerBook 540c Display: 9.5 in. (24 cm) diagonal screen; backlit,
active-matrix color display; 640 x 400 pixels at thousands of
colors; 640 x 480 pixels at 256 colors
Sound: 16-bit sound capable of driving headphones or other stereo
equipment through the sound jack; built-in stereo speakers
Electrical Main Battery: NiMH; provides 2-4 hours of usage before
recharging
Backup Battery: Rechargeable lithium
Power Adapter: 100-240 VAC line voltage; 40 W
Physical Height: 2.25in.
Width:  11.51in.
Depth: 9.65in.
Weight (with battery):
6.4 Ib. (520/520c)
7.3 Ib. (540/540c)
Other Internal Modem: Sends and receives data at 19.2 bps; sends and
receives faxes at 14.4 bps
SCSI Adapter: Enables connection between PowerBook computer
and desktop Macintosh (PowerBook appears as a hard drive on
the desktop)
282 PowerBook 520, 520¢, 540, 540c
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Troubleshooting Flowchart - PowerBook 520, 520c, 540, 540c

( START )

- e - — S
{

Reset the
computer.

Y

Press the power buiton to
begin the starlup sequence.

Do the
startup tones
sound?

No Does any
video

appear?

> 1 Replace the daughterboard.
2. Replace the motherboard.

1. Check the cables.

2. Replace the interconnect board.
3. Replace the daughterboard.

4. Replace the motherboard.

Y

Is the
startup tone
normal?

See Startup Problems in
the Symptom/Cure Chart.

Yes

Check the cables.

Replace the inverter board.
Replace the interconnect board.
Replace the interconnect-to-
—®| display cable.

Replace the display.

Replace the daughterboard.
Replace the motherboard.

BNy

Does a
gray pattern
appear?

Y

No o

Yes

Flowchart 1 Startup Problems
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Does No the disk icon with™_ o 1. dnepli‘:"tgf g
the desktop ; the flashing question ™, Ra“? e = ekl
appear? mark remain on the 2. Replace the
screen? motherboard.
Yes
1. Reset parameter RAM.
2. Use HD SC Setup to update the SCSI driver.
3. Reinstall System 7.1.1 or later.
4. Replace the hard drive cable. ———
5. Replace the hard drive.
6. Replace the motherboard.
7. Replace the daughterboard.
1. Reset the computer.
2. Check the cables.
3. Replace the trackpad.
4. Replace the keyboard. e
5. Replace the interconnect board.
6. Replace the daughterboard.
7. Replace the motherboard.
Insert a known-good disk
into the floppy disk drive |=—
and try to initialize it.
Do;;l:he N‘{' 1. Replace the floppy drive cable.
initialize? 2. Replace the floppy drive.
Yes
Flowchart 2 Startup Problems
284 PowerBook 520, 520c, 540, 540c
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Symptom/Cure — PowerBook 520, 520c, 540, 540c

Startup Problems Solutions
RAM failure occurs (eight- 1. Startup from Disk Tools disk.
tone error chord 2. Reseat RAM expansion card and check
sequence sounds after connection.
startup chord) 3. Replace RAM expansion card.

4. Replace daughterboard.

5. Replace motherboard.
Hardware failure occurs 1. Startup from Disk Tools disk.
(four-tone error chord 2. Disconnect hard drive cable and restart computer.
sequence sounds after If startup sequence is normal, reconnect cable and
startup chord) retest.

3. Replace hard drive.

4. Disconnect floppy drive cable and restart
computer. If startup sequence is normal,
reconnect cable and retest.

5. Replace floppy drive.

6. Replace motherboard.

Power Problems Solutions
Screen is blank; computer 1. Reset Power Manager.
doesn't respond 2. Restart computer.

3. Connect power adapter and restart computer in
3-4 minutes.

4. Try known-good, charged main battery.

5. Check all interconnect board, daughterboard, and
motherboard connections.

6. Replace keyboard.

7. Replace interconnect board.

8. Replace daughterboard.

9. Replace motherboard.

After you remove main 1. Check cables.
battery, some control 2. Replace backup battery.
panel settings are 3. Replace interconnect board.
different 4. Replace daughterboard.
5. Replace motherboard.
Power adapter is plugged 1. Check power adapter connection.
in, but Control Strip does 2. Try known-good, charged main battery.
not indicate adapter is 3. Try known-good power adapter.
connected 4. Replace motherboard.

Macintosh Computers, Vol. 3
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Low-power warning
appears

Computer runs when
plugged into wall outlet
but not on battery power;
battery voltage is within
tolerance.

Video Problems

Pixel never comes on or
is always on

Row or partial row of
pixels never comes on or
is always on

Display is very light or
totally white

Screen brightness is not
uniform

Screen stopped working
or dimmed but is fine now

286
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Reset Power Manager.

Recharge battery or attach power adapter.
Verify that peripherals are low-power.
Reduce use of floppy or hard drive, modem,
sound, backlight, or other power consuming
devices, or connect power adapter.

Try known-good, charged main battery.

Try known-good power adapter.

Replace motherboard.

Reset Power Manager.
Replace motherboard.
Return computer to Apple.

Solutions

1.

el

N -

N O AL

—_

If more than five pixels do not come on or are
always on, replace display.

Check display cables.

Replace interconneci-to-display cables.
Replace display.

Replace interconnect board.

Replace the daughterboard.

Adjust screen contrast and brightness settings.
Check cable, inverter board, interconnect board,
daughterboard, and motherboard connections.
Replace inverter board.

Replace interconnect board,

Replace interconnect-to-display cable.

Replace display.

Replace daughterboard.

Replace motherboard.

This effect is normal for the PowerBook 520/520¢
screen. Diminish the effect by adjusting contrast
and brightness.

PowerBook 540/540c - replace display.

If temperature is under 5° C or over 40° C, this
reaction is normal for PowerBook 520/520c
screens.

PowerBook 520, 520c, 540, 540c
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Backlight doesn’t operate

N =

2oeNons®

o

Screen goes blank 1.

e

No display, but computer
appears to operate
correctly

N =

CONDO AW

Verify that brightness cable connection is secure.
Check cable, inverter board, interconnect board,
daughterboard, and motherboard connections.
Verify that cables are not pinched or severed.
Replace inverter board.

Replace interconnect-to-inverter cable.

Replace interconnect board.

Replace interconnect-to-display cable.

Replace display.

Replace daughterboard.

. Replace motherboard.

Press any key to wake computer from system
sleep.

Check interconnect-to-display cable connection.
Reseat daughterboard.

Replace daughterboard.

Replace inverter, display cable, display.

Adjust screen contrast and brightness settings.
Verify cable, inverter board, interconnect board,
daughterboard, and motherboard connections.

Connect power adapter.

Replace inverter board.

Replace interconnect board.

Replace interconnect-to-display cable.

Replace display.

Replace daughterboard.

Replace motherboard.

Floppy Drive Problems Solutions

Audio and video are

present, but intemal

floppy drive does not
operate

NOGO AL

Disk initialization fails

L o

Macintosh Computers, Vol. 3

Restart with extensions off.

Try known-good floppy disk.

Check floppy drive cable connection.
Replace floppy drive cable.

Replace floppy drive.

Replace daughterboard.

Replace motherboard.

Restart with extensions off.

Try known-good floppy disk.

Check floppy drive cable connection.
Replace floppy drive cable.

Replace floppy drive.

287



Disk ejects while booting;
display shows Mac icon
with blinking “X”

Disk does not eject

Read/write/copy error

Hard Drive Problems

Internal hard drive does
not operate

288
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Try known-good system disk. (Must be System
7.1.1 orlater.)

Verify that trackpad button is working.

Check floppy drive cable connection.

Replace floppy drive cable.

Replace floppy drive.

Replace motherboard.

Shut down system and hold trackpad button down
while you switch system on.

Insert opened paper clip into hole below drive.
Check floppy drive cable connection.

Reinstall floppy drive brackets.

Replace floppy drive cable.

Replace floppy drive.

Replace daughterboard.

Replace motherboard.

Try known-good floppy disk.
Check floppy drive cable.
Replace floppy drive cable.
Replace floppy drive.
Replace motherboard.

Solutions

W=

o ;M

Disconnect external SCSI devices.

Check internal hard drive data cable connection.
Startup from Disk Tools disk. Use HD SC Setup to
determine whether computer recognizes drive. If it
does, try to reinitialize drive. (This will not work
with third-party drives.)

Replace hard drive data cable.

Replace hard drive.

Replace motherboard.

PowerBook 520, 520c, 540, 540c
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Peripheral Problems Solutions

After you connect external 1:

SCSI device, computer

does not boot 2.
3.
4.
5.
6.
T
8.
Cursor does not move 1.
when you use trackpad
2.
3.
4,
8.
6.
7.
Cursor doesn’t move 1.
when you use mouse 2.
8:
4.
5.
Cursor intermittently does 1.
not move or moves
erratically 2.
3.
4.
5.
6.
1-
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Switch on external SCSI device before starting
computer.

Check cable connections.

Verify that chain is terminated correctly.

Verify that SCSI select switch setting on external
device is unique.

Verify operation of internal hard drive.

Try known-good external SCSI device.

Startup from Disk Tools disk and scan SCSI bus
for drives.

Replace motherboard.

Reset computer. Hold down Control and
Command keys and then switch power on.
Check trackpad connections.

Check interconnect board, daughterboard, and
motherboard connections.

Connect low-power mouse and try to move cursor.
If cursor moves, try using trackpad and keyboard.
If trackpad does not move cursor, replace
trackpad. If keyboard does not move cursor,
replace keyboard.

Replace interconnect board.

Replace daughterboard.

Replace motherboard.

Check mouse connection to ADB port.
Reset computer. Hold down Control and
Command keys and then switch power on,
Clean mouse ball and inside of mouse.
Replace mouse.

Replace motherboard.

Make sure one fingertip only is touching the
trackpad.

Reset computer. Hold down Control and
Command keys and then switch power on.
Check trackpad connections.

Replace trackpad.

Replace keyboard.

Replace interconnect board.

Replace motherboard.
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Device connected to
external modem port
doesn't work

I/O devices are
unrecognized or garbage
is transmitted or received

Internal Fax/Data
Modem Problems

Internal modem options
don't appear in CDEV
when modem is installed

Modem doesn'l respond
properly to AT command
sel instructions

Strange mix of characters
appears on scraen

Modem interferes with
system sound

290

1. Verify that External Modem is selected in CDEV.

2. Verify that System is 7.1.1 or later.

3. Check cables.

4. Test device with known-good compulter.

5. Replace daughterboard.

6. Replace motherboard.

1. Verify that System is 7.1.1 or later.

2. Check cables.

3. Verify that SCSI device is correctly terminated.

4. Verify that SCSI select switch setting on external
device is unique.

5. Test device with known-good computer.

6. Replace daughterboard.

7. Replace motherboard.

Solutions

1. Make sure System is 7.1.1 or later.

2. Reseat modem card.

3. Replace modem card.

4. Replace motherboard.

1. Make sure CDEV is set correctly for modem.

2. Verify that baud rate and data format settings of
communications application are compatible with
internal modem and remote modem.

3. Check phone cord connection and operation.

4. Make sure System is 7.1.1 or later.

5. Reseat modem card.

6. Replace modem card.

1. Verify that baud rate and data format settings of
communication application are compatible with
internal modem and remote modem.

2. Check phone cord connection and operation.

3. Verify that System is 7.1.1 or later.

4. Reseat modem card.

5. Replace modem card.

6. Replace daughterboard.

7. Replace motherboard.

1. Reseat modem card.

2. Replace modem card.

3. Replace interconnect card.

4. Replace motherboard.

PowerBook 520, 520c¢, 540, 540c
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Cursor moves, but 1;

clicking trackpad button

has no effect 2.
3.
4,
5.
6.
%
8.
No response to any key 1.
on keyboard 2
3.
4.
8.
6.
Known-good direct-
connect printer doesn't 2
print 3.
4,
5.
6.
T
8.
9.
Known-good network T
printer doesn’t print 2.
3.
4.
8,
6.
T
8.
9.

Macintosh Computers, Vol. 3

Reset computer. Hold down Control and
Command keys and then switch power on.
Check trackpad connections.

Check interconnect board, daughterboard, and
motherboard connections.

Replace trackpad.

Replace keyboard.

Replace interconnect board.

Replace daughterboard.

Replace motherboard.

Verify that computer is on.

Reset computer. Hold down Control and
Command keys and then switch power on.
Check keyboard and interconnect board
connections.

Replace keyboard.

Replace interconnect board.

Replace motherboard.

Make sure that System is 7.1.1 or later.

Make sure that Chooser is set correctly.

Make sure port is not used by modem software.
Check CDEV.

Check cables.

Verify printer cable is securely attached.
Replace printer cable.

Try known-good printer.

Replace daughterboard.

Replace motherboard.

Make sure that System software is 7.1.1 or later.
Make sure that Chooser is set correctly.

Make sure Network control panel is set for built-in.

Check cables.

Verify printer cabling is securely attached.
Replace printer cable.

Try another printer. If printer works, computer is
OK. Refer to network information on Service
Source for further assistance.

Replace daughterboard.

Replace motherboard.
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Modem does not respond
to incoming call

Modem has no sound
output

Modem connects but
does not communicate
with remote modem

Miscellaneous Problems

Screen goes blank and
computer shuts down
every few minutes

Application seems to run
slower after few seconds

Hard drive is slow to
respond, or screen goes
blank too often

No sound from speaker

Unit boots with normal
chime, but no image on
display

292

1. If computer is in sleep mode, verify that Wake On
Ring option in CDEV is selected.

Check phone cord connection and operation.
Replace modem card.

Replace motherboard.

ol

1. Verify that Volume control panel setting is above
0.

Type ATM1 to turn speaker on.

Type ATMO to turn speaker off.

Type AT&F to restore all factory presets.

Replace modem card.

Replace interconnect card.

Replace motherboard.

Noos oD

-

Verify that remote modem needs error correction
(error correction is internal modem default).
2. Type AT&QO to disable error correction.

Solutions

1. Adjust sleep delays in control panel or connect
power adapter.

-

Computer is switching to system rest.
2. Connect power adapter.

1. Adjust sleep delays in control panel or connect
power adapter.

1. Verify that Volume control panel setting is above 0.

2. Verify that no external speaker is plugged in.

3. Check connections of speaker to interconnect
board and interconnect board to motherboard.

4. Replace interconnect hoard.

5. Replace motherboard.

Reset Power Manager,
Reseat Interconnect cable.
Reseat display cable.
Replace display cable.
Replace display.

oF P 00y =t

PowerBook 520, 520c, 540, 540c
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Additional Procedures

Modem and DAA Card Installation

A Caution The PowerBook 520/540 series contains CMOS devices that are very
susceptible to ESD damage. To prevent ESD damage, wear a
grounding wriststrap. Review the ESD precautions in Chapter 1, CRT
and ESD Saftey.

1. Remove the main battery, clutch covers, display access cover, display
assembly, keyboard, hard drive, center base cover, floppy drive,
daughterboard EMI shield, top case, interconnect-to-logic board cable,
CPU stiffener, and RAM card (if installed).

Slide the modem card under the RAM card guides and connect the
modem card to the motherboard.

Pull up and remove the modem cap.

Install the modem port frame on the DAA card.

Connect the DAA card to the motherboard.

Install the DAA mounting screw.

o)

Modem Country Adapter

The modem country adapter connects the modem in a PowerBook 520/540
series computer to the public switched telephone network (PSTN) of a given
country. No adapter is necessary in the country for which the computer is
localized. However, a country-specific adapter (see list below) must be
purchased for each new country in which the PowerBook will be used.

Country Adapter ' Country Adapter
7Ur;iled Slates_ I 922-0897 - Japan - J922-0897 |
?anada - C922-0897 -“Denmark D922-0897 1

Frarge l 7F922-0897 Fin!e;ld [ KQE—OBQ? K
_Germany_ D922-0897 Norway H922-0897 L
7Ilaly I T92£8977 Spain - E922-0897
Eeden o 5922-0897 Aus;ralia X922-0897 1
_Ho!land | N922-0897 Switzerland SF922-0879?W _
_G reat Britai_n B92ZOBQ7— New Zealand TZQ22-0897
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A Caution

294

To Use The Adapter

I Insert the adapter's male plug into the internal modem port on the back
panel of the computer,

Plug the country-specific cable (available locally) into the female
receptacle on the adapter.

3. Plug the other end of the cable into the FSTN receptacle.

Switch on the computer,

o

RAM éxpansion Card

Handle the RAM expansion card by the edges only. Do not touch any
components on the card. When installing the RAM expansion card,
press down on the edge of the card directly above the connector. Be
careful not to apply pressure to any components or you may
permanently damage the card.

1. Remove the main battery.

2. Remove the keyboard.

3. Remove the center base cover.

4. Remove the daughterboard EMI shield.

5. Remove the plastic retainer bar,

6. Position the edge of the RAM card in the two guides and connect the card

to the daughterboard.

PowerBook 540c Upgrade

A PowerBook 540c upgrade kit upgrades the display of a PowerBook 520,
PowerBook 520¢, or PowerBook 540 to a PowerBook 540c display. The
upgrade kit consists of a PowerBook 540c dlisplay assembly.

1. Remove the main battery.

2. Remove the clutch covers.

3. Remove the display access cover.

4. Remove the display assembly.

5. Install the PowerBook 540c display assembly.

PowerBook 520, 520c, 540, 540c
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lllustrated Parts List — PowerBook Duo 250, 270c, 280, 280c

Display

Screw
Covers

Clutch
Cover

Expansion
Boards

Top Case

Hard Drive
Assembly

CPU Stiffener/
Rear Cover

Trackball
Assembly

S with Case

This is a generic representation of a product family. Configurations may vary.

Figure 1 Exploded View
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Battery/Power Adapter
Battery Case, Type 1/2, Duo 922-0086
Battery Connector Bracket ...... 815-1268

Battery w/Door, Type 1, Duo... 661-1656
Battery w/Door, Type 2, Duo... 661-1735
Battery w/Door, Type 3, DUO......ccccceveiiiniiiiecssnriiiesessvaes e, 66 1-0053
Battery Door, Type 1, DUD......cccvivieeecriiiiieesieeesiessseeseeennn.. 8 16-0004

Battery Door, Type 2/3, DUO.....cccccieeaiieiiireiiiisiiiecsiissieseines 922-0435
Duo Battery Contact Alignment Tool........cccvivniinieniniinennnn 077-0085
External Battery Charger, Type 1, DUO .....cccoivvivinnniennivnsnnns 922-0081
External Battery Charger, Type 1/2/3, DUO ......cccccviieiicnecannn, 922-0576
Power Adaptér; 26 Winmnnsamisiinsamiiamsisvismmmi 922-0082

Power-Adapter, 36 W....cauaminnaiisisissmansininineJee-0791

Clutch Assembly

Clutch Cover Kit, PowerBook DUO ............cccecvveeviiiiccnacnnnne.....076-0063
Clutch Retainer Clip (2) ...coceovviiieanne .....922-0090
Screw Kit, PowerBook Duo 076-0072

CPU Stiffener/Rear Cover

Actuator, Display Assembly... RS D220 083
CPU Stiffener, (Duo 250/2700!280/2800)......“............“..........076-0339
CPU Stiffener, (DU 250/270C).........covmmmmmimmenssiniansssassaenss 922-0433

Display Switch Assembly ........cccccciiiniinincnnininnisnnnnenn....922-0092
Rlip/EaL, Lot vmnmmmmmmasvimmmsmmnveamwnssisnsmin S22-00BT
Hlip Eost Right.cmasmasmaniisremsyismnmm s 922-0088
Flip FootCRpKIE cvesmmmmnmmmmiswanmiis s D007
I Baerwith Link..ccmsammmmisssimamimsasaans w0 70-0074

Modem Cap.....ccocecrviieeeens .....922-0080
Rear Cover........ccuieinns .....600-0136
Seraw Wit s R 076-0072
Display Assembly
Brightness Actuator Assembly, (Duo 270c), Int'l.......cccoceernnnne 922-0578
Cover, Display Screw (100 pack) .....cc....cceerirvevresinssiessnessiens 922-2029
Display, Active-Matrix, (Duo 270c), Int'l........ccoveiveiniiiecnnnd 661-1734
Display, Active-Matrix, (Duo 280), Int'l.........c.cccceeeuveenne..........661-0052
Digplay Cable, (DUg2706); INE).....cmumssmmsamsoniessnvssamsmmonssi 922-0577
Display Cable, (Duo 280c), INt'l........cccevuervrreesrensiirinssrensenans 922-0796
Display Housing Kit, (Duo 270c), Int'l........ccccevicniiineneneeen.e....076-0100
Inverter, (DU 270C), INEL..cccoiiiiiiiieiiee e e 922-0431
Kit, Clutches, (Duo 270c), Int'l....ccooveiiiiiiiiiiiiiiiiieeeeii e 076-0128

Latch Mechanism, (Display Duo 250), Int'l.........cccecvveeeevnnee....076-0080
Latch Mechanism, (Display Duo 270c), Int'l........cccccceevrvenne...076-0087
Shield, Display EMI, (Duo 270c), Int'l ....922-0579
Speaker Assembly, (Duo 270c), INt'l....c.ccceceviiiiineniinianne....922-0432
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Drive Assemblies
Bracket, HDA, 2.5" (Bag of 2)...

922-0705

Bracket, Hard Drive (replaced by 922-0705).......cccccoivveninnnn. B05-0225

Cable, Flex, 19 mm-high Floppy Drive ........cccceiiicueiiiecinannns
Cable, HDA, BO/120 MB...uuiiissusmsnssisssinississeisisnnis

Cable, HDI-20, Drive to CPU...

821-0655
922-0398

...590-0719

Door, HDI-20 External Floppy Drwe G 603-5010
Door Retainer Pins, HDI-20 External Floppy Drive ................. 603-5011
Floppy Adapter, PowerBook DUO.........ccccviiiiniiniiiiiiniiniicis 661-1663
Floppy Drive, 1.4 MB, 19mm-high.......cccccciiiinniinniiiininisaiinnn. 661-1651
HDA, 80 MB, 2:8" BB .cuuwmimsiiimamiismsmiisiisiiiiib 661-0796
HBA,; 120:MB; 215" BESL...cuuunsniummisiomimnirsmmiai 661-0772
HPA, 180:MB; 2:5" SGEL. ummiusnumsmivicsmiasisvimisisaons 661-0060

HBA; B20MB, 26" BESluaumisuansssmmmsmmssvsunmiisassress sisnssissi
HDA,; 240:MB, 2:.5” 8C8L. cuuuimussinmmnsimmsssavissnisd

Screw Kit, PowerBook Duo ....
Expansion Boards

DRAM Expansion Card, 4 MB

DRAM Expansion Card, 8 MB...

661-0896
661-0014
076-0072

661-1659

....661-1658

Modem, Express, 14.4 Baud, Domesttc Duo

661-1665

Modem, Express, 14.4 Baud, DUO ..........ccccciviiiiniiiinnicnnenn...661-1662
B/ PCB...cvniimmmmmmmmswsnuammnsimsmmmssvss SR A 00 90
Keyboard
Keyboard, DOMESH w00 11652
Keyboard, Domestic, Rev. Diausssmimsssssssissanmssssinssssaes 661-1608
Kaybaard, British....mmamaninmamsammssasmiesanins 300121652
Kayboard,. Franeh o mmmimmsmmimmsnsnssssasis s F661-1652
Keyboard, French Canadian..........c.ccccccevniiiiiiiininniiniinennn...C661-1652
Keyboard, German ... ...D661-1652
Keyboard, Italian .......... ...T661-1652
Keyboard, Japanese.... ....J661-1652
Kevboard, SPANISh. ... summmmsnssssma s EB61-1652
Keyboard, SWediSh ........ccooviveereeesiiiseeee e S661-1652
Keyboard, Granite .......c...ccovvveereenenenrenreeseceniscenensesnene. AUB6 1-1652
Logic Board
Logic Board, 33 MHz (DUO 250)........ccccurmmmimmmrimnmsmnnemessannes 661-1672
Lofic: Boart (G 270C) .. onensmsbesssssum sy s st 661-1717

Logic Board (Do 280/2B0C) ........ceevssssnsesssasmssssssssosssassssasranssas

Microphone ASEeMbBIV. ... ainnmmarnmsasmmiinsmgs
SEPEW I ccorcen v rrmss s e G N S e T

Top/Bottom Case

Backup Battery wfcable............

Case Bottom w/labels, PB Duo

300

661-0051

.922-0083
.076-0072

630-6546
076-0419
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Cage Top (DUO25NZTOC) <. s mmnimmsissmusiii st s 620-0045
Case Top DU 2B0): .ommmuanamsmmisisisivisimsisu I SO D2
CERe TOP (B RBOE) i mvmrmimvimmsarin o ams s ks 922-0793
RUBEES BUMIDET{2Y. s ccsismmminesasionsnssss s msmmes st 922-0089

Trackball Assembly
Ball, THECKRBAIL. . covxsssmssmsmssissmmsssssrmmiusrssrassasmssemsiasnssssmmbnssss

922-0084

Retainer, Trackball ......922-0085

Trackball Assembly ........cccccovvvenrernnne ...661-1654
Miscellaneous

Gasket, Modem/Switch, Bag of 100... .....922-2034

Label, Blank for Serial Number (10 pack)
Label, Product 1D, External 1.4 MB Floppy (Pkg of 10)..........

...922-0411

922-1106

Plug Wall Mount, AC Adapter (Pkg. of 5) ..ccccvvivieiiieiiiiean 922-0544

POWer Cord, AT .....coiioieiierieeieeee st ceie e s e 922-0054

Screw Kit .. vrrn.076-0072

Service Packaglng. HDA 2 5 Drlves ...602-0307
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Specifications — PowerBook Duo 250, 270c, 280, 280¢c

Processor

PowerBook Duo (250, 270c): Motarola 68030 microprocessor; 33
MHz

PowerBook Duo (280, 280c): Motorola 68L.C040 micrapracessor;
66/33 MHz

Coprocessor: Motorola 68882 floating-point microprocessor (270c
anly)

Addressing: 32-bit internal registers, address, data bus supports 4
GB of address with justified 8-bit, 16-bit, and 32-bit transactions

Memori{

Disk Storage

DRAM (250, 270c): 4 MB, expandable to 24 MB; (270c is
expandable to 32 MB); requires 70 ns or faster DRAM chips

DRAM (280, 280c): 4 MB, expandable to 40 MB; requires 70 ns or
faster DRAM chips

ROM: 1 MB

PRAM: 256 bytes of parameter memory

Clock/Calendar: CMOS custom chip with lang-life lithium battery

Floppy Drive: External 1.4 MB floppy drive (same drive is used with
| PowerBook 100); requires Duo Floppy Adapter or Duo MiniDock
Hard Drive (250, 270c): 2.5-in., 17 mm high (various)
Hard Drive (280, 280c); 2.5-in. (International only) Internal 200,
240, or 320 MB hard drive

IO Interfaces

Docking Connector: 152-pin processor-direct slot (PDS) connector
for attaching expansion devices; 32-bit expansion bus

Modem: Optional internal modem/telephone jack; RJ-11 domestic;
mini DIN-8 international

Serial: RS-422 serial port; mini DIN-8 connector

I/O Devices Keyboard: Built-in standard Apple keyboard
Microphone: Built-in electret omnidirectional microphone
Trackball: 19 mm diameter, dual button; Apple Desktop Bus (ADB)
interface
Sound and Sound: Custom digital Apple Sound Chip (ASC); monophonic
Video sound in and sound out
Video Display (250/270c/280): 9-in. (229 mm) diagonal screen;
Flat-panel, color, active-matrix 640 x 400 pixels
Video Display (280c): 8.4-in. diagonal screen; flat-panel, color,
active-matrix 640 x 480 pixels
Electrical Main Battery (250/270c): NiMH (nickel-metal-hydride), 1.5 Ah
Main Battery (280C): NiMH 1.6 Ah; output: 24 VDC, 1.5 A, 36 W
' PRAM Battery: 3 V lithium backup battery, 30 mA
Power Adapter: Input: 85-270 VAC line voltage, 47-63 Hz; Output:
I 24 VDC,1.04 A, 25 W
302 PowerBook Duo 250, 270c, 280, 280c
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Physical Height:  10.9in.
Width:  8.5in.
Depth:  1.4in. (250, 280)
1.5 in. (270c, 280c)
Weight: 4.2 Ib. (250, 280)
4.8 Ib. (270c, 280c)

Blher Express Modem: Internal 14,400-baud modei‘n with fax

send/receive capability at 9600 baud; 300-14,000 bps data

transmission rates; 2400/4800/7200/9600 bps transmission

rates; full duplex operation; asynchronous or framed modes
Error correction: V.42 compliance (MNP2-4)

Data compression: V.42bis (4 to 1 compression) and MNP-5 (2 to 1
compression); requires 300K of system RAM; built-in support for

internal modem when in docking systems

SCSI Disk Adapter: Enables connection between PowerBook Duo

computer and desktop Macintosh (Duo system appears as a
hard drive on the deskiop); requires Macintosh Duo MiniDock

Macintosh Computers, Vol. 3
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Symptom/Cure Chart — PowerBook 250, 270c, 280, 280c

Startup Problems

RAM failure occurs (eight-
tone error chord sequence
sounds after startup chord)

Hardware failure occurs
(four-tone error chord
sequence sounds after
startup chord)

Power Problems

Screen is blank; computer
does not respond

After you remove main
battery, saome control
panel settings are
different

304

Solutions

Lol

Boot from Disk Tools, if no failure, check system
software.

Check RAM expansion card connection.
Replace RAM expansion card.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Boot from Disk Tools, if no failure, check system
software.

Disconnect hard drive data cable and reboot system.
If startup sequence is normal, reseat cable and
retest.

Replace hard drive.

If the system is connected to an external floppy

drive, disconnect drive and reboot system. If startup
sequence is normal, reseat cable and retest.

Replace floppy drive.

Replace logic board. (When replacing the logic board,
check that the EMI clips are securely attached to the
CPU stiffener.)

Solutions

e

o NG

Reset Power Manager (See "Additional Procedures.”)
Simultaneously press the Command, Control,

and Power On keys to reset computer.

Connect power adapter and reboot computer in

3-4 minutes.

Try known-good, charged main battery.

Disconnect main battery, backup batteries, and AC
adapter. Wait 15 minutes. If computer powers on,
install the PowerBook Duo Battery Patch (available
on AppleLink).

Replace keyboard.

Check CPU stiffener (See “Additional Procedures.”)
Replace logic board. (When replacing the logic board,
check that the EMI clips are securely attached to the
CPU stiffener.)

Replace backup battery.

PowerBook Duo 250, 270c, 280, 280c
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Power adapter is plugged
in, but battery DA does

connected

Computer intermittently

i
powers off 2.

Low-power warning appears 1.
2
3.
4.
5.

Computer runs when 1.

plugged into wall outlet

but not when using

battery power; battery

voltage is within tolerance 2,
3.
4,
5.

System powers off 1.

unexpectedly, system

errors occur, or system

hangs up. Symptoms usually

occur in these situations: 2

Keyboard is used while.
PowerBook Duo flip feet
are down, PowerBook Duo
is inserted in Duo Dock,

or PowerBook Duo is
attached to MiniDock.
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1
2.
not indicate charger is 3.
4
5

This is normal for fully charged battery.

Check power adapter connection.

Try known-good, charged main battery.

Try known-good power adapter.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Properly seat battery.

Replace CPU stiffener.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Recharge battery or attach power adapter.
Remove external devices.

Try known-good, charged main battery.

Try known-good power adapter.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Disconnect main battery, backup batteries, and AC

adapter. Wait 15 minutes. If computer powers on,

install the PowerBook Duo Battery Patch (available

on AppleLink).

Reset Power Manager. (See “Additional Procedures.”)

Verify the battery voltage.

Replace main battery.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Make sure that logic board mounting screw
that also serves as battery contact is installed.
(Screw should be installed on contact located
on right side.)

Use the Battery Contact Alignment Tool. (See
“Additional Procedures.”)
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Video Problems

Row or partial row of
pixels never comes on
or is always on

Thin white line is always
on at middle of screen
(Duo 250)

Display is very light or
totally white

No display, but computer
appears to operate
correctly

306

Solutions

PowerBook Duo 250:

1

2.
3.
4.

Check display cable connection.
Replace display. (International only.)
Replace logic board.

Return computer ta Apple.

PowerBook Duo 270c:

e o o

ot

Check display cable connection.

Replace display cable. (International only.)
Replace display. (International only.)
Replace logic board.

Return computer to Apple.

Adjust screen contrast.
Replace display (International only.)
Return computer to Apple.

PowerBook Duo 250:

1

2.
3.
4

Adjust screen contrast.

Check logic board cable connections.

Replace display. (International only.)

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

PowerBook Duo 270c:

Nom

ARNST NOOARLON=

Adijust screen contrast.

Check logic board cable connections.
Replace inverter board. (International only.)
Replace display cable. (International only.)
Replace display. (International only.)
Replace logic board.

Return computer to Apple.

owerBook Duo 250:

Adjust screen contrast.

Check logic board cable connections.

Connect power adapter.

Disconnect main battery, backup batteries, and AC
adapter. Wait 15 minutes. If computer powers on,
install the PowerBook Duo Battery Patch (available
on AppleLink).

Replace display. (International only.)

Replace logic board.

Return computer to Apple.

PowerBook Duo 250, 270c, 280, 280c
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Screen brightness is not
uniform (Duo 250/270c)

Backlight does not
operate

Screen goes blank

Screen flickers

PowerBook Duo 270c:

Adjust screen contrast.

Check logic board cable connections.
Connect power adapter.

Replace inverter board. (International only.)
Replace display cable. (International only.)
Replace display. (International only.)
Replace logic board.

Return computer to Apple.

QN O o

Replace display (International only.)
Return computer to Apple.

N =

PowerBook Duo 250:

1. Check display cable connection.

2. Replace display. (International only.)
3. Replace logic board.

4. Return computer to Apple.

PowerBook Duo 270c:

1. Check display cable connection.

2. Replace inverter board. (International only.)
3. Replace display cable. (International only.)
4. Replace display. (International only.)

5. Replace logic board.

6. Return computer to Apple.

PowerBook Duo 250/270c:

1. Press any key or press Wake Up key to wake
computer from system sleep.

2. Check display cable connection.

PowerBook Duo 250:

1. Some flickering is normal for grayscale displays.

2. Setdisplay to 1-bit mode (black and white) in
Monitors control panel.

3. Check display cable connection.
4. Replace display. (International only.)
5. Replace logic board.
6. Return computer to Apple.
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External Floppy Drive
Problems

Audio and video present,
but external drive does
not operate

Disk ejects while booting;
display shows Mac icon
with blinking “X”

Disk does not eject

Disk initialization fails

Read/write/copy error

308

Solutions

Check floppy-adapter-to-PowerBook cannection,
Try known-good floppy disk.

Check floppy drive cable connection.

Replace floppy adapter.

Replace floppy drive cable.

Replace floppy drive.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

=l e

Try known-good system disk.

Verify that trackball or mouse button is not stuck.
Check floppy drive cable connection.

Replace floppy adapter.

Replace floppy drive cable.

Replace floppy drive.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

TUCHTE R B

1.  Switch off system and hald mouse or trackball
button down while you switch system on.

2. Insert straightened paper clip into hole below to

drive opening to eject disk.

Check floppy drive cable connection.

Replace floppy adapter.

Replace floppy drive cable.

Replace floppy drive.

Replace logic board. (When replacing the logic

board, check that the EMI clips are securely

attached to the CPU stiffener.)

o4 T

Try known-good floppy disk.

Check floppy drive cable connection.
Replace floppy adapter.

Replace floppy drive cable.

Replace floppy drive.

O 00 B

Try known-good floppy disk.

Check floppy drive cable connection.
Replace floppy adapter.

Replace floppy drive cable.

Replace floppy drive.

Replace motherboard.

Lo L ol Y

PowerBook Duo 250, 270c, 280, 280c
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Hard Drive Problems Solutions

Check internal hard drive cable connection.
Replace internal hard drive cable.
Run Macintosh Hard Disk Test.

Internal hard drive does 1

2

3.

4, Use HD SC Setup to reinitialize drive.
5

6

not operate

Replace internal hard drive.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Peripheral Problems Solutions

Clean ball and rollers of trackball.

Replace trackball.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Cursor intermittently does
not move or moves
erratically

o =

Cursor moves, but 1. Simultaneously press Command, Control, and
clicking trackball button Power On keys ta reset computer.

has no effect 2. Reboot computer with extensions off by holding
down Shift key during startup.

Check logic board cable connections.

Replace trackball.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

O hw

Cursor does not mave 1. Simultaneously press Command, Control, and
when you are using Power On keys to reset computer.
trackball 2. Reboot computer with extensions off by holding
down Shift key during startup.

3. Clean ball and rollers of trackball.

4. Make sure display swilch cable and battery cable
are not impeding trackball.
Check logic board cable connections.
Replace trackball.
Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

No;
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No response to any key
on keyboard

Cursor does not move
when you are using floppy
adapter and mouse

Known-good serial printer
does not print

Known-good networked
printer does not print
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Press Power On key or power button.

Reboot computer with extensions off by holding
down Shift key during startup.

Adjust Battery Conservation setting in PowerBook
control panel.

Check keyboard cable connection.

If you are using floppy adapter and external
keyboard, replace keyboard cable.

Replace floppy adapter.

Replace keyboard.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Check floppy adapter and mouse connections.
Simultaneously press Command, Control, and
Power On keys to reset computer.

Reboot computer with extensions off by holding
down Shift key during startup.

Clean mouse ball and inside of mouse.
Replace mouse.

Replace floppy adapter.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Verify that system is 7.1 or later.

Verify that Chooser and control panel settings
are correct.

Verify that Normal is selected in PowerBook
Setup control panel.

Check cables.

Replace printer interface cable.

Try known-good printer.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Verify that system is 7.1 or later.

Verify that Chooser and control panels settings
are correct.

Check cables.

Test device with known-good computer.
Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

PowerBook Duo 250, 270c, 280, 280c
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Device connected to mini
DIN-8 port does not work

O AL

I/O devices are
unrecognized or garbage
is transmitted or received

Space bar is hard to press
and/or does not work

Internal Modem

-t

ol 2oL

-y

Verify that Normal is selected in PowerBook
Setup control panel.

Verify that system is 7.1 or later.

Check cables.

Test device with known-good computer.
Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Verify that system is 7.1 or later.

Check floppy adapter and cable connections.
Test device with known-good computer.
Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Loosen keyboard screws. Overtightening can
warp keyboard and restrict movement of Space
bar.

Problems Solutions

Internal modem options 1.

do not appear in CDEV

LR

Modem does not respond 1.

properly to AT command
set instructions

A e

Strange mix of characters 1.

appears on screen

oo K N

Macintosh Computers, Vol. 3

Verify that system is 7.1 or later.

Verify that current Express Modem software is
in use.

Remove and reseat modem card.

Replace modem card.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Verify that baud rate and data format settings
of communications application are compatible
with internal modem and remote modem.
Check phone cord connection and operation.
Verify that system is 7.1 or later.

Remove and reseat modem card.

Replace modem card.

Verify that baud rate and data format settings
of communications application are compatible
with internal modem and remote modem.
Check phone cord connection and operation.
Verify that system is 7.1 or later.

Remove and reseat modem card.

Replace modem card.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stitfener.)
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Modem interferes with
system sound

Modem does not respond
to incoming call

Modem has no sound
output

Modem connects but
does not communicate
with remote modem

Miscellaneous Problems

Screen goes blank and
computer shuts down
every few minutes

Application seems to run
slower after few seconds

Hard drive is slow to
respond, or screen goes
blank too often

No sound from speaker

312

FE08 PO

B 6

1

2.

Clear parameter HAM.

Remove and reseat modem card.

Replace modem card.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Set specific time to “wake up” in the PowerBook
control panel.

Verify that fax terminal programs set to answer
calls.

Check phone cord connection and operation.
Replace modem card.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Verify that Volume control panel setting is 1

ar above.

Replace modem card.

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

Verify that remote modem needs error correction
(error correction is internal modem default).
Add AT&QO to the command line.

Solutions

1.

Adjust Battery Conservation setting in control
panel or connect power adapter.

Adjust Battery Conservation setting in control
panel or connect power adapter.

Adjust Battery Conservation setting in control
panel or connect power adapter.

PowerBook Duo 250:

1

2.
3.
4

Verify that Volume control panel setting is 1 or
above.

Check display cable connection.

Replace display. (International only.)

Replace logic board. (When replacing the logic
board, check that the EMI clips are securely
attached to the CPU stiffener.)

PowerBook Duo 250, 270c, 280, 280c
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PowerBook Duo 270c:

R i Sl e

Red light on battery 1.

recharger; battery
won't charge
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Verify that Volume control panel setting is 1 or above.
Check display cable connection.

Replace display cable. (International only.)

Replace speaker assembly. (International only.)
Replace logic board.

Return computer to Apple.

Replace Type 1 recharger with Type 2 recharger

or replace Type 2 battery with Type 1 battery.

Use only Type 1 batteries in a Type 1 battery
recharger; Type 2 or Type 3 batteries will not charge
in a Type 1 recharger. You can charge Type 1,
Type 2, or Type 3 batteries in a Type 2 battery
recharger. (See Battery Recharger under “Additional
Pracedures” for more information.)
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Additional Procedures
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Modem
The modem is an option for the PowerBook Duo 250/270¢/280,280c.

Memory Expaﬁsion _
1;

2
3.

Disconnect the power adapter.

Remove the main battery, keyboard, end clutch covers, 1op case, center
clutch cover, hard drive, backup battery, tackball assembly, display
assembly, CPU stiffener, and logic board.

Remove the modem cap from the rear cover.

Disconnect the on/off board. The Apple modem includes the on/off
circuitry provided by the on/off board. After installing the modem card,
you can discard the on/off board or return it to the customer.

Holding the modem card by the edges, connect it o the logic board
(Figure 2).

Disconnect the power adapier.

Remove the main battery and keyboard.

Holding the DRAM expansion card by the edges, connect the card to the
logic board (Figure 2).

To verify that the upgrade is successful, check the Total Memory message (for
systems with virtual memory switched off) or the Built-in Memory message (for
systems with virtual memory switched on). The memory size should be 4 MB
of DRAM plus the amount of DRAM on the expansion card. If the memory size
is incorrect, reseat the DRAM card. If the memory size is still incorrect, replace
the DRAM expansion card. If the memory size is still incorrect, contact Apple
Technical Support.

J6 Connector

—— Modem Card

- DRAM
Expansion
Card

Figure 2 Modem and Memory Cards

PowerBook Duo 250, 270c, 280, 280¢c
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Resetting the Power Manager
The Power On button above the keyboard does not reset the Power Manager.
To reser the Power Manager chip, press the power switch on the rear of the
Duo for 30-45 seconds.

This procedure

e Resets the Power Manager chip
*  Fixes some power-related problems
*  Removes RAM disks and all their contents

However, this procedure does not reset the Power Manager Code. To reset the
Power Manager Code,

1. Remove the power adapter and the main battery.
2. Disconnect the backup battery.
3. Let the PowerBook Duo sit for 10 minutes with all power removed.

Floppy Adapter Installation
The PowerBook Duo Floppy Adapter attaches to the 152-pin docking
connector and provides an external floppy drive (HDI-20) port and an ADB
port. Replace a defective floppy adapter by whole-unit exchange.

I, To install the floppy adapter, raise the 1/O door and push the adapter
firmly onto the external 152-pin docking port. Make sure the Noppy
adapter release button is up.

2. To remove the adapter, depress the release button and pull off the
adapter.
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Duo Battery Contact Alignment Tool

The battery contact alignment tool aligns the two outer battery contacts (leads
Land 5) so they are perpendicular to the edge of the logic board. The ool
presses against the sides of the contact to insure the contact positions are
located correctly. The two screws passing through the battery contact
connector and the logic board (1o the bottom case) MUST be installed. These
two screws press the base of the outer contacts to the power contact pads on
the logic board. Once aligned to the logic board, these two leads make
repeatable and reliable contact with the positive (+) and negative (=) battery
contacts.

Use the battery contact alignment tool:

*  Any time a battery contact screw (Figure 3) is loosened, removed, or
replaced.

*  Whenever a Powerbook Duo logic board is installed or reassembled into
a system. The alignment ool should he in place before any screws are
replaced.

e Any time a PowerBook Duo is experiencing symptoms such as shuts
down unexpectedly, won't boot off the battery, intermittent powers off
when running off the battery, or battery won't charge.

*  Todetermine if the battery contacts are out of alignment.

To use the battery contact alignment tool,

Remove the main battery, kevboard, end clutch covers, and top cover,

2, As vou slide the battery alignment tool into the battery bay, watch the
battery contacts. There should be no resistance or flexing of the contacts.
(See Figure 3 for tool orientation.)

3. If the outer battery contacts are not aligned correctly, loosen the two
battery contact screws, slide the tool into place, and tighten the contact
SCICWS.

All service modules (new and repaired) have the battery contact alignment of
the center three leads (leads 2, 3 & 4) verilied by Apple prior to releasing the
modules into service inventory. If any of the three center (soldered down)
contacts are misaligned, the board should be replace and returned for
misaligned contacts.

PowerBook Duo 250, 270c, 280, 280c
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Battery Contacts //.

Battery Contact
Alignment Tool

PB DUO
BATTERY CONTACT
ALIGNMENT TOOL

MADE IN U.S.A.

Figure 3 Duo Battery Contact Alignment Tool
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A Warning

318

Replacing the CPU Stiffener

L.
2

N :.L\.

Disconnect the power adapter.

Remove the main battery, kevboard, end clutch covers, top case, center
clutch cover, hard drive, backup battery, trackball assembly, and display
assembly.

The PowerBook Duo contains CMOS devices that are very
susceptible to ESD damage. To prevent damage, wear a
grounding wriststrap. Review the ESD precautions in Chapter 1,
CRT and ESD Safety.

PowerBook cables are fragile and easily torn or damaged. Handle all
cables with care. Using a jeweler's screwdriver, carefully disconnect the
display switch cable.

Remove the microphone from the CPU stiffener.

Remove the three screws that secure the CPU stiffener to the bottom
case. Lift the CPU stiffener with autached rear cover straight up and
remove it from the bottom case.

Check that both EMI clips are securely attached to the CPU stiffener. If
the clips are not secure, replace the stiffener. When replacing the CPU
stiffener, be sure to wrap the hard drive EMI shield around the outside of
the stiffener.

If you are replacing a damaged CPU stiffener, first remove the display
switch and the display actuator, Return the stiffener with the rear cover
attached,

If you replace a CPU stiffener on a PowerBook Duo 250 or 270¢, make
sure you install a small foam heatsink under the delineated area of the
stiffener's tab. If you replace a CPU stiffener on a PowerBook Duo 280 or
280c¢, make sure you install a large foam heatsink under the entire tab.
Failure to install the correct heatsink could cause a short circuit and blow
out the logic board.

PowerBook Duo 250, 270c, 280, 280c

> DD D D)3

I

> D )

» D)D)



)

) 5 3 ) )

A

s

J

)

» 39 99 3 3

i
_

J

Battery Handling
The PowerBook Duo main battery is a nickel-metal-hydride (NiMH) battery. To
extend its longevity, follow the instructions below,

A Warning Return undamaged, dead NiMH batteries to Apple—do not discard
dead batteries with other waste. If the battery is damaged, do not
return it to Apple. Dispose of damaged batteries according to local
ordinances.

Follow these guidelines for properly handling the NiMIT battery:

*  Handle the battery carefully. Do not drop, puncture, disassemble,
mutilate, or incinerate the battery.

*  Fully charge a replacement battery before using it; Apple ships batteries
in a partially-charged state.

* Do not leave the battery in the computer for longer than a week without
recharging.

*  To maximize battery life, discharge and then recharge the battery once
every 30 days. Use only the power adapter or recharger supplied with the
Macintosh Duo system,

*  Store the battery in the protective battery case. For additional battery
ases, see the Parts List.

= Do not short-circuit the battery terminals,

*  Keep the battery in a cool, dark place; do not store it for longer than 6
months without recharging.
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Battery Recharger
Using the PowerBook power adapter, plug the battery recharger into a power
outlet and insert the main battery into the recharger. If the LED is

*  Yellow, the batterv is charging

*  Green, the battery is readv to use

*  Red, the hattery is Type 2 or Type 3 and the recharger is Type 1 (the
battery will not charge). Or, the Type 2 recharger has not been updated
with software for a Type 3 battery (see Note below)

*  Off, the recharger is unplugged, the battery is bad, the power adapter is
defective, or the recharger is defective

Use only Type 1 batteries in a Type 1 battery recharger; Type 2 or Type 3
batteries will not charge in a Type 1 battery recharger.

You can charge Type 1, Type 2, or Type 3 batteries in a Type 2 battery
recharger. However, the first time (only) that you charge a Type 3 battery in a
Type 2 recharger, the recharger must be connected to a Duo with “Type 111
Battery” in the Extension folder. If you fail to do this, the Type 3 battery will
not charge.

To identify types of batteries, check the bottom of the battery. Type 3 batteries
include the description “High-Capacity Type 3" in the upper-right corner. Type
2 batteries include the description “High-Capacity Type 2" in the upper-right
corner. Type 1 batteries do not include this description.

To identify types of battery rechargers, check the bottom of the recharger, A
Type 1 recharger is imprinted with “Macintosh PowerBook Duo Battery
Recharger.” A Type 2 recharger is imprinted with “PowerBook Duo Battery
Recharger.” 5

PowerBook Duo 250, 270c, 280, 280c
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PowerBook Duo Upgrades

PowerBook Duo upgrade kits are available 1o international and CPRC repairers
only.

A PowerBook Duo 250 upgrade kit upgrades a PowerBook Duo 210/230 to a
PowerBook Duo 250. The upgrade kit includes a PowerBook Duo 230 logic
hoard, display assembly, and minimal accessory kit.

A PowerBook Duo 270c upgrade kit upgrades a PowerBook Duo 2107230 to a
PowerBook Duo 270c. The upgrade kit is an assembled PowerBook Duo 270c
without the keyboard, trackball, and hard drive.

The PowerBook Duo 280/280c upgrade kit upgrades a PowerBook Duo 250 to
a PowerBook Duo 280 or a PowerBook Duo 270c to a 280c. The upgrade kit
includes a PowerBook Duo 280 logic board, case bottom with new label, CPU
stiffener, display cable, Type 3 battery, 36 W power adapter, and miscellaneous
parts.
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Logic Board Diagrams
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Figure 4 Logic Boards
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lllustrated Parts List — Duo Dock I

Release
Mechanism

Release =z
Mechanlsm\i s
Mounting 5
Screw i %7 Modem Interface Card
&>,
I /

Logic Board Assembly

Subassembly

Figure 1 Duo Dock Il Exploded View

324 Duo Dock 11
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Base Assembly
Basa, BaV. B ..sumamnmnisnsiamississiamsiiniansunsncras DRBH0 65

Feet (4).... T T —— - -~ 0 [
Lock Plug Assembly w/(2) Keys .............................................. 922-0108
Port Cover, Blank (Bag of 5) .....c.cccovcinviiniiianiiiniiinniies 922-0962
Paort Covar, Ethernet (Bag of 5).....u.ccosisivmmmssisississmsasivanianaas 922-0963

PowerCord, AC ..uussmunipissasiiiisiinasiasassassiiisissssios 922-0054

POWEY SUBBNY - cuiinsimmiinmmsr s wiseeas 661-1660
Caover

TR ANV, wuvuysesyvssssessonmisy iy s s s b R s TS R T e 815-0459

Top Cover, Duo Dack w/Daor, Rev. B........ccoovvveeviicnnnnenee.....922-0521
Expansion Cards

Modem Interface Card, DomestiC........cocccccviieiieeciiiniicececs 922-0095
Modem Interface Card, International.............ccovmmviicniicnnnns 922-0094
Hard Drive
Drive Carrier, HDA, 3.5" SCSI, InterNational ..............c.cccoee 805-0980
HOA GABIB ... DE S8
HEDA POWBEEADIE . ....comvvimmmimmsmises s sssims s 922-0338
HDA, 230 MB, 335" BBk ssusssusssssmusssimsnmssassissswiimi 661-1637
Screw, 6-32 x .250 (Carrier 0 HDA) ....c..cccvvemmmnnmmmassiansnesins 444-6104
Logic Board Assembly
LOGIC BOAI .....ccveeiiiirerreeeinie et eessrne s s sseaesae e reeens 661-1675
V117211 JET0 o] (o] o] ST 922-0107
NuBuUS AdaplerPCB. .....c.usussssssovsvmnmmssssssnnsssnanss FERSUI— 922-0102
Serew Kit; DHO. DIOCK ... cuoeuuissmmnssrmsmmmnmsssssaansssrsssmiusvsrnss O G401 10
SIMM, 512K, Video BRAM ........cooiiieeee s e ssesie e senene 661-0649
Release MechaniSm......ccccociiieieneciccncnieniccecceenecsee e e 922-0336
Subassembly
Apple SuperDrive 1.4 MB Drive Mechanism........ccccccvveeeeenn. 661-0474
Cable, Floppy DriVe.......cccceeiierieaneeceeceeeens cenereeneenen.922-0111
Ejector ASSEMDBIY......ccccocveriiiiiieiiceeeser et 922-0104

NuBus Adapter Card GUIde.........ccocevieiceiniiiviniiieeie e 922-0110
Plastic Internal Subassembly, Rev. B ........ccocoiiiiiniiiicccnnn, 076-0466
Speaker ASSEMDIY .....cc.ccoiiiiiiiiiecieeciiccrnresinieseeee e seenne . 922-0105
Miscellaneous
Apple Extended Keyboard Il.......cccccceviinieniniinincnnisninenne.....661-0543
Apple Keyboard Il... s e 06T ~06 08
HDA, 250 MB, 3.5" SCSI Unhoused ...................................... 661-0890
Jumper, SCSI ID for HDA (10 pack)........cccccvcviinnerniiiiinannenn.. 517-0546
Microphiorie ASSEmMbIV . c.massnnisiinsmismiiaye. 699-5103

Mouse; Apple Desklop. BUS.....uuasisamimiviissaivsisiv e 661-0479
Mouse, Apple Desklop Bus ll.........cinmiimaiimisin 661-0763
On-Site Warranty Reimbursement, Per Repair...........c.cceervenn. 602-0308
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Specifications -

Duo Dock Il

Processor

iwemory

7Disk Stdrage

I}'O Interfaces

I/0 Devices

VElectricaI

Physical

. ADB: Apple Desktop?ius (ADB) port (recommend maximur; of

J Docking Connector: Internal 152-pin processor-direct slot (PDS)

| Speaker: 16 © magnetic, moving coil speaker

Motorola 68882 FPU chip and 32K RAM cache; 33 MHz
Addressing: 32-bit intemal registers, address and data bus

RAM: Configuralior; %M {differentiates between docking devices)
VRAM: 1 MB of VRAM soldered on logic board; no slot for
additional VRAM expansion

Floppy Drive: Internal 1.4 MB floppy drive; SWIM Il MFM/GCR disk
controller chip

Hard Drive: 230 MB, 3.5-in., 1-in.-high SCSI hard drive; internal 50-
pin SCSI connector; extemnal HDI-30 SCSI port

three low-speed, synchronous ADB devices); mini DIN-4
connector; 200 mA maximum current draw for all ADB devices

connector to PowerBook; 32-bit expansion bus

Ethernet: One internal Ethemet port

Maodem: Pass-through telephone jack for optional internal
(PowerBook Duo) modem; RJ-11 domestic; mini DIN-8
international

NuBus: Two internal NuBus slots; two 15 W cards, or one each at
25Wand5W

SCSI: HDI-30 SCSI port with 1.5 MB/sec. transfer rate; supports up
to six external SCSI devices (five if drive is installed); includes
built-in terminator

Serial: Two RS-422 serial ports; mini DIN-8 connectors

Sound: Monoaural sound-in port (requires 20 dB attenuation cables
and adapter to accommodate audio equipment with line level
outputs); monoaural sound output jack for external audio
amplifier

Keyboard: Built-in Apple Keyboard Il and Apple Extended
Keyboard

Microphone: External electret, omnidirectional microphone; output
voltage of 4 mV, peak-to-peak

Mouse: Apple Desktop Bus mouse and ADB Mouse Il

Video Support: 1 MB of on-board VRAM; supports most Macintosh
monitors (including Apple Multiple Scan monitors) up to 21-in.
color; supports some VGA monitors; includes Sync On Green
feature

Universal AC power supply, 90-270 VAC; provides 75 W
continuous power, 85 W surge power, 47-63 Hz, single phase
input line frequency; charges PowerBook Duo batteries and
power Duo Dock | or ||

Height: 158 mm
Width: 12.75in. (323.7 mm)
Depth: 16.37 in. (415.6 mm)
Weight: 15 Ib. without hard drive; frame supports up to 85 Ibs.
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Other Modem: Telephone line interface (DAA) circuitry (domestic);
support for external telephone line interface (DAA) circuitry
(international); RJ-11 connector (domestic); mini DIN-8
connector (international)

| Docking Motor: Motorized injection/ejection mechanism draws the
PowerBook Duo system into the Duo Dock and ejects the
system from the Duo Dock; DC motor operates at 5 rpm and
provides 16-30 Ib. of pull-in force

Security: Key locking device at left front of unit locks PowerBook

Duo computer into the Duo Dock; each lock is unique (no master
key is available); 125 key combinations; key codes will be
released to locksmiths; hook at rear of monitor stand can be
used with Kensington mechanism to lock Duo Dock to the
desktop
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Symptom/Cure Chart — Duo Dock Il

Startup Problems

RAM failure occurs (eight-
tone errar chord sequence
sounds after startup chord)

Hardware failure occurs
(four-tone error chord
sequence sounds after
startup chord)

Power Problems

System doesn't respond

System intermittently
crashes or locks up

Video Problems

No external display, but
computer appears to
operate correctly

328

Solutions

Eject PowerBook Duo. Reboot and troubleshoot
computer only.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Eject PowerBook Duo. Reboot and troubleshoot
computer only.

Disconnect hard drive data cable, install standard
Apple SCSI terminator, and reboot system. If
startup sequence is normal, reseat cable, remove
terminalor, and retest. If failure recurs, replace hard
drive.

Disconnact floppy drive cable and reboot system. If
startup sequence is normal, reseat cable and retest. If
hardware failure recurs, replace floppy drive.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Solutions

0N

b

5.

Eject PowerBook Duo. Reboot and troubleshoot
computer only.

Check all Duo Dock logic board cable connectors.
Replace Duo Dock power supply.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Make sure system software is 7.1 or higher.
Make sure software is known-good.

Eject PowerBook Duo. Reboot and troubleshoot
computer only.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.
Replace Duo Dock power supply.

Solutions

Do RGN

Adjust screen contrast.

Reseat video cable.

Replace video cable.

Replace video interface card (if installed).
Replace VRAM SIMM (if installed).

Try known-good external display. If now OK,
replace and troubleshoot original display.
Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Duo Dock Il
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Raster or video display
problems at external
monitor

o

ko P

Reseat video cable.

Replace video cable.

Replace video card (if installed).

Replace VRAM SIMM (if installed).

Try known-good external display. If now OK,
replace and troubleshoot original display.

Eject PowerBook Duo. Reboot and troubleshoot
computer only.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Floppy Drive Problems Solution

Audio and video present,
but internal floppy drive

1
2.
does not operate 3.
4
5

Disk ejects while booting;
display shows Mac icon
with blinking “X”

Disk does not eject 1.

o

o Chods

Disk initialization fails

o e O3

Read/write/copy error

el B
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Try known-good floppy disk.

Check floppy drive cable connection.

Replace floppy drive cable.

Replace floppy drive.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Try known-good system disk.

Verify that mouse button is not stuck.

Check floppy drive cable connection.

Replace floppy drive cable.

Replace floppy drive.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Switch off system. To eject disk, hold mouse
button down while you switch system on.

Insert straightened paper clip into hole next to
drive opening and eject disk.

Check floppy cable connection.

Replace floppy drive cable.

Replace floppy drive.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Verify that you are using correct media.
Try known-good floppy disk.

Check floppy drive cable connection.
Replace floppy drive cable.

Replace floppy drive.

Verify that you are using correct media.
Try known-good floppy disk.

Check floppy drive cable connection.
Replace floppy drive cable.

Replace floppy drive.
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Hard Drive Problems

Internal PowerBook Duo
hard drive does not
operate

Internal Duo Dock hard
drive does not operate

Internal hard drive works,
but external SCSI device
does not

Drive does not appear on

desktop

Peripheral Problems

Cursor does not move, or
moves erratically

Cursor moves, but clicking
mouse button has no effect

No response to any key on
keyboard

330

Solution

B a0 PO

1.
2.
3

Eject PowerBook Duo. Reboot and troubleshoot
computer only.

Check internal hard drive data cable connection.
Replace internal hard drive data cable.

Run Macintosh Hard Disk Test.

Use HD SC Setup to reinitialize drive.

Replace intemnal hard drive.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Make sure external devices have unique switch
settings between 2 and 6.

Make sure SCSI chain is terminator at last device
only.

Replace external SCSI terminator.

Troubleshoot external SCSI device.

Restart system.
Verify that SCSI devices have unique addresses.
Use HD SC Setup to initialize drive.

Solutions

bl

N =

Pk oa o =t

Simultaneously press Command, Control, and
Power On keys to reset computer.

Check ADB connections.

Inspect and clean mouse, if necessary.

If mouse was connected to keyboard, try it in ADB
port. If CK, replace keyboard.

Replace mouse.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Replace mouse.
Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.,

Press Power On key or power button.

Check keyboard cable connection.

Replace keyboard cable.

Replace keyboard.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.
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Cannot double-click to 1.
open application, disk, or 2.
server 3.
4.
8.
6.

After you connect external i 18

SCSI device, computer

doesn’t boot 2.
3.
4.
5.
6.
A
Known-good ImageWriter, 1.
ImageWriter I, or LQ does 2.
not print
3.
4,
5
6.
Known-good LaserWriter 1.
does not print 2
3
4,
5.
Device connected to :
external modem port
doesn't work 2.
3
4.
5
6.
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Remove any multiple system files.

Inspect and clean mouse, if necessary.

Clear parameter RAM and reset mouse controls.
If mouse was connected to keyboard, try it in ADB
port. If OK, replace keyboard.

Replace mouse.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Switch on external SCSI device before starting
computer.

Check cable connections.

Verify that standard Apple terminator terminates
SCSil chain.

Verify that SCSI select switch setting on external
device is unique.

Verify operation of internal hard drive.

Try known-good external SCSI device.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Verify that system is 7.1 or later.

Verify that Chooser and control panel settings
are correct.

Check cables.

Replace printer interface cable.

Try known-good printer.

Replace Duo Dock lagic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Verify that system is 7.1 or later.

Verify that Chooser and control panel settings
are carrecl.

Check cables.

Replace printer interface cable.

Try known-good printer. If printer works,
troubleshoot netwark.

Verify that External Modem is selected in
PowerBook Duo control panel.

Verily that system is 7.1 or later.

Check cables.

Test device with known-good computer.
Eject PowerBook Duo and test device at PowerBook
Duo external modem/printer port.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.
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I/O devices are

are unrecognized or
garbage is transmitted
or received

Internal
Modem Problems

Internal modem options
do not appear in CDEV

Modem does not respond
properly to AT command
set instructions

Strange mix of characters
appears on screen

Modem interferes with
system sound

332

Verify that system is 7.1 or later.

Check cables.

Verify that SCS| devices are terminated properly.
Verify that SCSI select switch setting on external
device is unique and is set to a number between 2
and 6.

Test device with known-good computer.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

b lt bl

oo

Solutions

Verify that system is 7.1 or later.

Remove and reseat modem interface board.
Eject PowerBook Duo and test internal modem.
Replace modern interface board.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

o G ot

1. Verify that baud rate and data format settings
of communications application are compatible
with internal modem and remote modem.
Check phone cord connection and operation.
Verify that system is 7.1 or later.

Remove and reseat modem interface board.
Eject PowerBook and test internal modem.
Replace modem interface board.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

NoosBD

1. Verify that baud rate and data format settings
of communications application are compatible
with internal moedem and remote modem.
Check phone cord connection and operation.
Verify that system is 7.1 or later.

Remove and reseat modem interface board.
Eject PowerBook Duo and test internal modem.
Replace modem interface board.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

NooswN

Remove and reseat modem interface board.
Eject PowerBook Duo and test internal modem.
Replace modem interface board.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

i I 2L
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Modem does not respond 1.

to incoming call

2
3.
4.
5,
Modem has no sound 1.
output
2,
3.
4.

Modem connects but does 1.

not communicate with

remote modem 2;

If computer is in sleep mode, verify that “Answer
calls” is selected in Remote Access Setup control
panel.

Check phone cord connection and operation.
Eject PowerBook Duo and test internal modem.
Replace modem interface board.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Verify that Volume control panel setting is 1 or
higher.

Eject PowerBook Duo and test internal modem.
Replace modem interface board.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Verify that remove modem needs error correction
(error correction is internal modem default).
Type AT&QO to disable error correction.

Miscellaneous Problems  Solutions

Can't insert computer into 1.
dock &
3.
4,
Can't eject computer from 1.
dock 2
a.
4,
No sound from speaker 1.
2.
3.

Ejects computer when you 1.

attempt to start up from
keyboard

Macintosh Computers, Vol. 3

Unlock door and insert computer.

Open I/O door on computer and insert computer.
Replace ejector assembly.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Unlock door and press eject button again.

If no power to dock, insert dock's key or small
screwdriver into square hole on side of dock and
press to manually eject computer.

Replace ejector assembly.

Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Verify that Volume control panel setting is 1 or
above.

Check speaker-to-logic board cable connection.
Replace Duo Dock logic board. Retain VRAM
SIMM, math coprocessor, and SCSI terminator.

Shut down PowerBook Duo and insert it again.
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Duo Dock Il Upgrade

Upgrade the Duo Dock to a Duo Dock 11 by adding a new logic board and top
cover. These parts are available individually, not as a kit.

A Warning The Macintosh Duo Dock contains CMOS devices that are ve?y
susceptible to ESD damage. To prevent damage, wear a grounding
wriststrap. Review the ESD precautions in Chapter 1, CRT and ESD
Safety.

. Remove the top cover, release mechanism, subassembly, and modem
interface card (if installed).
2. Install the Duo Dock IT logic board and top cover.

Logic Board Diagram

- SCSI with
— Terminator

_ Power
NuBus ==
Adaptor Supply
Flo
Dri\?g 4

=l |~ SCSI Power

- \ Speaker

Figure 2 Duo Dock Il Logic Board
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1 Infinite Loop
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