



















































































































































































































































































































































































































































































































































































































































































was a 128K board, whether upgraded to 512K or not, turn the board over and
look for the identification mark. One of two revision numbers will be there,
either 820-0086-C or 820-0086-D. It’s that last letter you need.

You can also tell which board you have by looking at the coordinates of
G and 13 on the component side of the board. The earlier revision C has two
resistors here. The newer revision D has 16 holes in the configuration of a 16-
pin IC. (In the 512K version, this spot will have a 74F253 chip installed.)

REVISION C

Find the CPU and the coordinate of E3. You’ll see a line of seven holes. Next
to this line will be a single hole. Clean out the solder from these holes.

Take an 8-pin socket header and clip off one of the two end pins. Now
position the header over the seven holes and solder it into place. A single pin
socket header goes into the single hole next to this strip.

Now turn the board over and locate the solder-side of the seven-pin
strip. Pin 1 will be squarish. Very carefully, cut the trace between pins 1
and 2.

REVISION D

First, go to the G13 coordinate and remove the 74F253 chip, if one is in-
stalled. The holes must be clean, because a socket header, or a pair of 8-pin
socket headers, will be installed.

If yours is a stock 512K board, you’ll find three resistors near this spot,
labeled R40, R41, and R42, and a capacitor marked C51. Remove the four
components and clean the solder holes. Use a jumper wire to connect the
two holes that held R42.

A 128K board will have ten holes (five pairs) near the socket header(s)
and a jumper wire labeled “W1 128K Only.” First, clean all the solder from
the ten holes. Then remove the jumper and clean the holes. Finally, connect
a jumper between the holes marked R42.

If you order your expansion board from MacMemory, you’ll also have to
make a few small revisions to that expansion board for D main boards.

On the new expansion board, near the cutout hole for the main board
CPU, there is a 7-pin header and a 1-pin header. Neither is needed for a
revision D Macintosh board. Either clip away all the pins, or completely
remove the socket headers.

In the lower left corner of the expansion board is CN3. Two 8-pin socket
headers are needed here. Solder both in place.

Finally, a jumper wire is needed between pin 7 (topmost, righthand
side) of the resistor package at E3 on the Macintosh digital board and CN11
box on the far left side of the expansion board. Make the solder connection
on the underside of the expansion board.
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BOTH BOARDS

Find the coordinates E12 and E13 on the main board. Here you’ll find two
74LS244 ICs. Remove both chips, clean the solder holes, and install a 10-pin
socket header in each spot.

Find the coordinates F3 and F4. There are two chips here, with three
solder holes between them. Clean out the two holes closest to Row G (bot-
tom) of the board and solder in a 2-pin header.

Now find RP2 and RP3 (located at F4 and G4). Remove these resistor
packages and replace them with 10-pin socket headers.

At the E7 coordinate above the CPU you'’ll see a line of eleven holes. Go
to the hole at the farthest right and install a 1-pin header. Another 1-pin
socket header gets installed in the hole at D3, just above the TSG label on the
board.

Now thoroughly clean both boards of excess solder, flux, and so forth.
Use a good-quality circuit board cleaner for this. Then visually inspect
everything.

The only thing left is to plug in the expansion board, reassemble the
computer, and test everything.
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Tables and Charts

TABLE T-1. System Specs

CPU

ROM

Input/output

Keyboard

Mouse
Audio

Clock/Calendar

Main unit

Keyboard

Mouse

Operational temperature
Storage temperature

Motorola 68000
16-bit bus
32-bit internal
7.8 MHz

64K built-in
128K or 512K

Internal

4%4" x 7" (9" diagonal)

512 X 342 pixels (bit mapped)
60 lines per second

2 serial (right rear)

1 external drive (center left rear)
1 mouse (left rear)

1 audio output (far right rear)

1 keyboard (right front)

58 key
Onboard Intel 8021 processor

Resolution 90 dots (pulses) per inch

3” speaker built in (auto disable with external plug)
Ext., v" phone plug (Radio Shack part #276-286)
1 volt peak-to-peak output

Internal; uses Eveready #523 battery or equivalent
9.7" X 10.9” x 13.5"; 16.5 lbs

13.2" X 5.8" X 1.5"; 2.5 lbs

2.4" X 4.3" X 1.5"; 0.4 lbs

50 to 104 F (10 to 40 C)

—104 to 122 F (—40 to 50 C)

Operational humidity 5% to 90% relative
Operational altitude Sea level to 15,000 feet
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TABLE T-2. Diskette Specification Standards

Tracks (number)
Track width
Temperature
(operation)
Temperature
(storage)

Humidity
(operation)
(storage)

Disk speed

Sector density
per side

Total sectors
Bytes per sector

80 per side
approx. 0.006 inch

50 to 112 F
10to 44C

—40to 140 F
—40to 60C

20% to 80%
5% to 95%

390 to 605 rpm (slowest at outer edge)

Outer 16 tracks: 12 sectors per track
Next 16 tracks: 11 sectors per track
Next 16 tracks: 10 sectors per track
Next 16 tracks: 9 sectors per track
Inner 16 tracks: 8 sectors per track

800 per side
512

Total bytes/side 409,600 per side
TABLE T-3.
Internal Drive Cennectaor Pin Allocations
See Fig. 4-9
Pin Use Pin Use
1 Ground 2 Phase 0
3 Ground 4 Phase 1
5 Ground 6 Phase 2
7 Ground 8 Phase 3
9 —12 VDC 10 Write Request
11 +5 VDC 12 Head Select
13 +12 VDC 14 Enable
15 +12 VDC 16 Read
17 +12 VDC 18 Write
19 +12 VDC 20 Motor
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TABLE T-4. External Drive Pin Allocations

See Fig. 4-12
Pin Use Pin Use
1 Ground 11 Phase 0
2 Ground
12 Phase 1
3 Ground
13 Phase 2
4 Ground
14 Phase 3
5 —12 VDC .
15 Write Request
6 +5 VDC
16 Head Select
7 +12 VDG 17 Enable
8 +12 VDC
. 18 Read
9 No connection 19 Write
10 Motor
TABLE T-5.
Paower Supply Pin Allocations
See Fig. 6-11
Pin Value Pin Value
1 Composite video 6 Ground
key no pin 7 —12 VDC
2 Horizontal synch 8 Ground
3 Speaker 9 +12 VDC
4 Vertical synch 10 Battery
5 +5 VDC

Note: Some sources list this as an 11-pin connec-
tor, with pin 2 being the key. Since there is no
physical pin in this spot, I call it a 10-pin con-
nector.
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TABLE T-6. Main Board Resistance Check
{See Table 5-2 for example.)

Meter Used
Range Used
Part One—Entire System
Pin  Your Reading Pin  Your Reading Pin  Your Reading
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
9 9 9
10 10 10
Part Two—Drive Disconnected

Pin  Your Reading Pin  Your Reading Pin Your Reading
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
9 9 9
10 10 10

Part Three—Main Digital Board Alone
Pin  Your Reading Pin  Your Reading Pin Your Reading
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
9 9 9
10 10 10

Note: For these readings to be valid, they must be made while the board is known
to be good. Future readings will be compared to the original readings you get,
which means you must also use the same meter set to the same range. See
Chapter 5 for more details.

Chilton’s Guide to Macintosh Repair and Maintenance
TABLES AND CHARTS 197



TABLE T-7. Keyboard Pins

See Fig. 6~-6
Pin Wire Color Use
1 Black Ground
2 Red Keyboard clock
3 Green Keyboard data
4 Yellow +5 VDC
TABLE T-8,.

Macintosh RS-422 Serial Port Pin Allocations
See Fig. 8-13

; Ersm\‘;ll)dc 6 +12 VDC
7 CTS/external clock
3 Ground )
. 8 Receive data +
4 + Transmit .
. 9 Receive data —
5 — Transmit
TABLE T-9.
Standard Parallel Pin Allocations
See Fig. 8—-16
Pin Use Pin Use
1 Strobe 10 Not used
2 Data bit 0 11 Busy
3 Data bit 1 12-15 Not used
4 Data bit 2 16-17 Ground
5 Data bit 3 18 Not used
6 Data bit 4 19-30 Ground
7 Data bit 5 31-32 Not used
8 Data bit 6 33 Ground
9 Data bit 7 34-36 Not used

TABLE T-10. Standard Serial (RS-232) Pin Allscations
See Fig. 8-15

Pin Use Pin Use

1 Ground 6 Data set ready

2 Transmit data 7 Signal Ground

3 Receive data 8 Data carrier detect
4 Request to send 9-19 Not used

5 Clear to send 20 Data terminal ready
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TABLE T-11. |EEE-488 Pin Allocations
Pin Use Pin Use
1 Data bit 1 13 Data bit 5
2 Data bit 2 14 Data bit 6
3 Data bit 3 15 Data bit 7
4 Data bit 4 16 Data bit 8
5 End or Identify 17 Remote enable
6 Data available 18 Ground
7 Not ready 19 Ground
8 Data not accepted 20 Ground
9 Interface clear 21 Ground
10 Service request 22 Ground
11 Attention 23 Ground
12 Shield 24 Ground

FIG. T-1 IEEE-488 pin
allocations.

Mac-Mac Direct Connection

1 —NC
2~ NC

1EEE-488 Bus Pinouts

O ONOADLUNN=

10
11
12

e & & o & ¢ o

¢ o o

*|23
* | 22

19
18
1?
16
15
14
13

e ¢ ¢ o o

.

5-wires

3 —

4

S

6

2]
FIG. T-2 Direct connect 8
between two RS-422 ports. 9
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Mac-Mac Direct Connection

3J-wires
1 —NC NC—1
2—NC NC -2
Ir— '3
4+—NC NC — 4
5 r— —5
6 6
2] Cs
8 r—— —8  FEG.T-3 Alternate
9 9  method for direct connect.
Mac to modem
4 wires
Mac 08-9 modem DB-25
1+ NC NC =1

FIG. T-4 Simple Macintosh to modem connection.

®

Audio Output Jack

Tip - Audio out
Body - Ground

Cutput impedance: x47Q FIG. T-5 Audio jack.
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TABLE T-12. Mouse Wiring
See Fig. 6-7

1 Ground 6 No connection
2 +5 (filtered) !
7 Button
3 Ground
8 Y2
4 X2 9 Y1
5 X1
TABLE T-13.
Self-Test Sad Face Icon Error Codes
Code Meaning
1 Malfunctioning ROM
2 Malfunctioning RAM
3 Malfunctioning RAM (write test)
4 Malfunctioning RAM (Mod3 test)
5 Malfunctioning RAM (location)

TABLE T-14. Self-Test RAM Location Chart
Subcode Chip Location Bit Subcode Chip Location Bit

001 F5 0 0100 G5 8

002 F6 1 0200 G6 9

004 F7 2 0400 G7 10
008 F8 3 0800 Gs 11
0010 F9 4 1000 G9 12
0020 F10 5 2000 G10 13
0040 F11 6 4000 G11 14
0080 F12 7 8000 G12 15

TABLE T—-15. Self-Test—OF Exceptions Subcodes

Code Meaning Code Meaning
0001 Bus error 0008 Trace

0002 Address error 0009 Line 1010 error
0003 Hlegal instruction 0064 No start-up on disk
0004 Zero divide error C00A Line 1111 error
0005 Check instruction 000B Other

0006 Traps instruction 000C Nothing

0007 Privilege violation 000D Normal (interrupt)
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Glossary

AC: Alternating current measured in cycles per second (cps) or hertz. The standard
value coming through the wall outlet is 120 volts at 60 hertz. This voltage passes
through a fuse or circuit breaker that can handle about 15 amps (check for
yourself to know). Most computer power supplies can tolerate an AC value of
between about 105 volts and 135 volts. The power supply changes this to the
proper DC levels required by the computer.

Acoustic: Having to do with sound waves. For example, an acoustic modem sends
and receives data as a series of audible beeps. (A direct-connected modem is
better since it is not prone to interference or false signals due to room noise.)

Address: Where a particular piece of data or other information is found in the com-
puter. See Chapter 5. Can also refer to the location of a set of instructions.

AppleTalk: A networking system, created by Apple and used for intercommunica-
tion between Macintoshes.

ASCII: This acronym stands for American Standard Code for Information Inter-
change. This code assigns binary (on/off) values to the 7-bit capability of the
computer. The 8th bit is for special characters or characters with diacritical
marks, to signal the end of the character, or for functions such as a parity bit to
check for errors. ASCII is the standard code used to send data and other binary
information, such as through a telephone modem.

Asynchronous: Often abbreviated “asynch.” Refers to communications mode in
which each character is balanced individually with timing or framing informa-
tion (e.g., with a stop bit), as opposed to synchronous communication, in which
a group of characters is given the timing.

Audio: A signal that can be heard, such as through a speaker.

Backup: A copy of a program or data diskette. Make them often to protect yourself.

Bank: The collection of memory modules that make up a block of RAM memory,
often in increments of 16K or 64K, and usually done with 8 ICs.

BASIC: One of the most common first computer languages learned. Sometimes the
BASIC used by a computer resides in the ROM memory. Other times it has to be
loaded in from diskette or cassette tape. Although all BASICs are similar, they
are not necessarily compatible with different computers.

Baud: Used to describe the speed of transmission. The signal is split into a certain
number of parts per second. Thus 300 baud will send 300 units per second.
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Generally each unit is a bit, so that 300 baud usually means that 300 bits per
second are being sent.

Bit: A single pulse (on/off) of information used in binary code. The word “bit” is
actually an abbreviation for “binary digit.”

Boot: To load a program into the computer. The term comes from “bootstrap,” which
in turn comes from “lifting oneself by one’s own bootstraps.” It means that the
computer is loading itself and is setting the computer to operate, without other
operator intervention.

Buffer: A segment of memory, or a device, used to store data temporarily while the
data is being transferred from one device to another. A common example is a
printer buffer. This device stores the incoming data at full computer speed and
sends it to the printer at a speed the printer can use (such as 40 characters per
second, or about 300 baud).

Bug: An error in a program.

Bus: The pathway for the various signals used by the computer. Sometimes spelled
“buss.”

Byte: A collection of bits that makes up a character or other designation. Generally a
byte is 8 data bits, the binary representation of a character.

Card: A circuit board.

Carrier: The reference signal used for the transmission or reception of data. The most
common use with computers involves modem communications over phone
lines. The modem monitors this signal to tell if the data is coming through.
Generally, if the carrier isn't getting through, neither is the data.

Cassette: Either the device or the cartridge that is used in the device that stores and
feeds information into the computer. The operation is very similar to that of an
audio cassette. They are often used as a low-cost alternative to disk drives.

Catalog: A term used by Apple to describe the allocation track of a diskette. Stores
the titles given to the files saved on the diskette and tells the computer and
drives how to get to those files. The directory serves as a “table of contents” for
the files saved on the diskette. The catalog sorts data that identifies the files by
name, by size, by the kind of file stored (text file, binary file, etc.) and often the
date the file was created. Information recorded on this track gives the computer
the data it needs to find that file on the diskette.

Chip: Another name for an IC, or integrated circuit.

Circuit: A complete electronic path.

Circuit board: A collection of circuits on a sheet of plastic. The circuit board is
usually made by chemically etching metal-coated phenolic plastic or fiberglass.
Often the circuit boards in a computer are multilayered, which increases the
efficiency but makes repairs to the tracings on the board difficult.

Common: The ground or return path used to make measurements with the multime-
ter. The black probe.

CP/M: Control Program for Microcomputers. One of the first, and still one of the most
common, operating systems for microcomputers. Developed by Gary Kildall of
Digital Research.

CPU: Central processing unit. Correctly refers to the main processing IC of the com-
puter, but sometimes used to describe the entire main computer assembly.
CRC: Circle redundancy check. A means of checking the integrity of a data transfer.
CRT: Cathode ray tube. Basically a fancy name for a television or monitor screen

tube.

Crystal: A small device located on various boards that vibrates at a particular fre-
quency. One use is as a reference frequency for timing circuits.

Cylinder: A pair of tracks on opposite sides of a diskette. Used by the Macintosh and
a few other computers to reduce wear on double-sided disk drives. The drive
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writes on the track on the first side, then on the track immediately on the other
side of the diskette.

Daisy wheel: A circular printer element that holds all the characters to be printed
(usually 96). The characters are on the end of thin arms all coming from the
center, somewhat like the petals of a flower, which gives this print wheel its
name.

Data: Information.

DC: Direct current, such as that provided by the power supply. (Also found in
batteries.)

Debug: To rid a program of errors, or bugs.

Default: An assumption the computer makes when no other parameters are specified.
For example, if you type the command for the directory or catalog without
specifying the drive to search, the computer automatically goes to the default
drive (normally the last one selected) and assumes that this is what you want.
The term is used in software to describe any action the computer or program
takes on its own with imbedded values.

Density: The amount of information that can be packed into a given area on a disk-
ette. Diskettes are usually rated as being single density, double density, or quad
density. :

Directory: The allocation track on a diskette. See catalog.

Diskette: The magnetically coated media used most often in computers for the stor-
age of data.

DOS: Disk operating system. The set of commands that allows the computer to access
the data on the diskettes. For the Macintosh, this is more correctly called the
system file.

Drive: The device used to read and write on diskettes. If the drive is a “fixed” drive, it
is commonly called a hard drive or “Winchester drive.” The drive can also be
electronic, using RAM instead of the magnetic media.

Dvorak: A relatively new keyboard layout that increases efficiency and typing speed.
Named after its inventor, August Dvorak.

Edit: To make a change or modification in data.

Emulate: A fancy word for “pretend to be.” Used to describe a device that is designed
to make the computer seem to operate like another computer or terminal.

Execute: To start a program or instruction set.

FAT: Files Allocation Table. An area on the diskette used to allocate space for files.
The information included in the table indicates which sectors on the diskette are
free and which are used.

Fat Mac: A Macintosh computer with 512K RAM built in.

FCC: Federal Communications Commission. Regulates the kind and amount of radio
frequencies that can be emitted by computers and computer devices.

Ferric oxide: The iron substance most often used as the magnetic medium on disk-
ettes (Fe,03). Essentially it is nothing more than rusted iron.

File: Any collection of information saved on a diskette. The file can be data, a
program to run, or both.

Finder: A program used by the Macintosh that allows you to manipulate files and run
other programs.

Firmware: The ROM of the computer.

Flippy: A diskette with notches and index holes cut into both sides, allowing the
diskette to be used on both sides by a single-sided drive (by flipping the diskette
over). Not possible with the Macintosh.

Font: One of a number of lettering styles. Many matrix printers are capable of using a
variety of print styles, changeable through software.

Footprint: The amount of room the computer equipment takes up on the work table.
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Format: A command within DOS that assigns various tracks and sectors to new
diskettes. Also called “initializing.”” Also, a particular manner in which some-
thing is laid out, such as in a program.

Ground: The common or return side of a circuit. (See common.)

Handshake: When two devices “talk” to each other to determine the rate of data
transfer. This is very important when one device is slower than another—such
as a printer and computer. In a sense, the printer tells the computer to stop
transmitting until the printer catches up again.

Hardware: The computer and computer devices.

Head: The read/write head of the disk drive.

Hertz (Hz): A measure of frequency. One cycle per second (cps). Frequency is also
measured in units such as kilohertz (KHz—thousands of cycles per second) and
megahertz (MHz—millions of cycles per second).

IC: Integrated circuit. This is a package of electronics, often encased in black plastic,
with pins coming from the bottom. Pin 1 is the first pin on the right on the side
with the notch or other marking.

Icon: A picture that represents something. With the Macintosh, icons are used both
externally (to label the ports for example) and within many programs.

Index hole: Small holes on a diskette near the hub access hole, used by some com-
puters to find the beginning of a sector. Not used by all computers.

Initialize: Means the same as “format” when it comes to diskettes. This routine sets
up the diskette into the proper number and location of tracks and sectors so the
Macintosh can use it.

Interface: A fancy term for “connect.” Used to describe any connection from hard-
ware to hardware, from hardware to software, or even from hardware and/or
software to user.

I/0: Input/output. Where data enters or leaves the computer.

K: With computers, usually used to describe an amount of memory. Normally “K”
denotes 1000 (such as in kilohertz above). Due to the electronics involved, 1K of
memory is actually 1024 bytes; 64K is actually 65,536 bytes.

Keyboard: Primary means of manual input to a computer.

LED: Light emitting diode, such as those used in the drives to sense disk insertion or
write protect.

Light pen: An instrument designed to read areas on the screen by pointing at them.
Used to input data to the computer in a manner similar to that of a mouse (see
mouse) in addition to or instead of a keyboard.

Matrix: A pattern of dots, in computer printers used to make up letters, numbers, and
other symbols.

Microfloppy: Floppies that are less than 3v2" in diameter. The three main types are
from designs developed by Sony, Hitachi/Maxell, and Tabor.

Minifloppy: Still another name for a diskette. Describes a 5%4" floppy.

Modem: A device for transmitting data over telephone lines. The name means “mod-
ulate-demodulate.”

Monitor: A television-like device to display characters and other symbols. Also
called a display, CRT, or VDU.

Mouse: A handheld input device moved across the surface of a CRT. It is used to
input data to the computer and to get quickly from one spot on the screen to
another.

MS-DOS: A disk operating system developed by Microsoft, and one of the most
popular in use. Called PC-DOS when used in the IBM PC.

Multimeter: A device to measure volts and ochms across a variety of ranges. Often
called a VOM.

Nanosecond: A unit of time used to describe the operating speed of computers,
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particularly RAM chips. 1 nanosecond equals 1 billionth of a second. A 150 ns
RAM chip, then, has an operating speed of 150 billionths of a second (or .15
millionths of a second).

Network: Two or more computers connected together, usually to share information
or a device. For example, two computers can be networked so that both use a
single hard drive.

Null medem: Direct writing two computers for communication.

Ohm: Unit of measurement of resistance.

Operating system: DOS, CP/M, or some other system that allows the computer to
operate.

Parallel: A means of data transfer with the information being sent a byte at a time.
(See also serial.}

Parity: A means of error checking. Parity checking can be even, odd, or none. Even
parity checking means that the number of 1 bits (on) must be even in the byte.
0Odd parity means that the number of 1 bits in a byte must be odd. None means
no parity checking is done.

PET: Polyethylene terephtalate, the generic name of the material used to make disk-
ettes. Common trademark name is “Mylar” (owned by Dupont).

Pixel: Shortened form of “picture element,” or a single dot on the screen. Used to
describe the clarity or resolution of a monitor.

Platen: The rubber roller of the printer.

Port: A place where cables are connected to the computer or other device. Sometimes
called an interface.

Program: A set of instructions the computer can understand and act upon to perform
some useful (or useless) task.

Queue: Data waiting to be processed. For example, text being held in a buffer waiting
to be printed. Pronounced ‘‘cue.”

QWERTY: Describes a standard typewriter keyboard (based on the placement of the
letters at the upper left of the keyboard).

Resolution: The clarity of the image on the screen. Sometimes used to describe
printer image quality.

Sector: An area on the track of the diskette assigned to hold a certain amount of
information. The amount of data held per sector depends on the computer and
DOS being used.

Serial: A means of data transfer in which information is handled a bit (or pulse) at a
time, with each bit following the others.

Soft sector: A method of setting up a diskette so that data is written first to a sector
whose position is determined by a code stored on disk.

Software: Computer programs, usually on diskette.

Source: Where a signal originates.

Spindle: The device in the disk drives that is inserted into the center hole and causes
the diskette to spin.

Spooler: A kind of printer buffer.

Stepper motor: Used to move the read/write heads across the surface of the diskette.

Stop bit: Signals the end of a byte in asynchronous communication.

Switching power supply: A kind of power supply often used in microcomputers.
Power levels are determined by the rapid switching on and off of regulators,
transistors, and other digital components.

System board: The main circuit board of the computer. Sometimes called the
“motherboard.” (Correctly, motherboard applies only to Apple computers.) Also
called the main board.

Target: Where a signal is to terminate. For example, if you are copying a file, the
target is the diskette on which the file is to be copied.
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Terminal: In a computer system, a device through which data can be entered or
retrieved. Can also be the end point of an electrical connection. Sometimes used
to describe a monitor (i.e., video terminal).

Torx: A special kind of screw used to hold the Macintosh together. The 6 points and
straight sides provide superior anti-stripping capabilities.

Track: One of the concentric rings on a diskette.

TVI: Television interference. Computers and some computer devices emit radio fre-
quencies that can cause interference of normal television operation.

VOM: Volt-ohm-milliammeter. Commonly called a multimeter.

Write/protect: A hole and sliding cover formed into the diskette case allows a sensor
in the drive to activate the recording head. With the cover back and the hole
open, the recording head is disabled, making recording onto the diskette impos-
sible (hopefully).
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Index

Page numbers in italic indicate illustrations;
page numbers followed by t indicate tables.

accessories, adding external, 163—165. See
also Additions
accuracy test for software back-ups, 30
acoustic type modems, 160
additions to system, 147—-169. See also
Accessories; Component replacement
alignment tools, 10
allocation track in software problems, 59
alternating current (AC), 12, 13, 15. See also
Current; Voltage
amperage
in safety considerations, 12-13
in short circuits, 25
analog board, 105, 135
analog card, 60
AppleTalk Personal Network, 168
audio synthesizer, digital, 164, 164

backup copies, See Copies
boards. See also Analog board; circuit board;
Digital board
troubleshooting, 86—103
boot, failure to, 57-58
brightness control, 134, 135
brown-outs, 139

cables

connectors of. See Connectors

disk drive
in checking for malfunction, 63—64, 64
in drive swap, 73-75, 73, 74
in power supply diagnostics, 67, 68,

117-118, 116, 117

testing, 70, 70-72, 72-73

keyboard and telephone, 122, 123
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cans in power supply, 15
capacitors, 15-16, 27
case popper, 5, 6
making, 178-179, 179-182, 182
chips. See also RAM; ROM
damage to, 23—-24
diagnosis of, 44, 45t
drive controller, 60-61, 75, 76
problem with, 88
replacing, 27
soldering, 28—29
tools for (IC installer and IC extractor), 7,
8,9, 24, 25
circuit board
bottom of, and changing keyswitch, 126,
126
cleaning of, 102
testing, 100, 102—-103
clamping mechanism, malfunctioning, 65—
66, 65, 66
cleaning
of circuit board, 102
of contacts and connectors
of digital board, 89—-90
of hard drive, 84
of diskettes, 54—55
of drive head, 77, 140-142
of mouse, 128, 129, 130
periodic, 137-138, 139
cleanliness of diskettes, 53—55
cold, effect on diskettes, 55
component replacement, 27-28. See also
Additions to system
connector(s)
checking, 63-64, 63
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digital board
checking, 92, 95, 98
cleaning, 89-90
disk drive, 68, 68, 69, 71
external disk, 110
hard drive, checking, 84
keyboard, 122
Mac-Mac direct modem, 199, 200
power supply, 110, 111, 112, 114-116
for printers, 130-132, 156, 157
signal cable, damage to, 22-23
connector pin allocations. See Pin alloca-
tions
connector solder points on digital board, 94,
95
contacts, cleaning, 64
of digital board, 89-90
of hard drive, 84
continuity testing, 73, 102
for incoming power, 106
of keyboard, 123
for output, 113
cooling fans, 138-139, 138
adding, 163
copies
backup, 29-30, 56, 59, 143
legitimate, 56
to rearrange file, 58
copy protection, 143
CRT (cathode ray tube)
dangers of, 12, 14, 15, 17, 17, 18
discharging, 12, 15, 17, 17, 18
in power supply diagnosis, 112, 115, 116
problems of, 133—135
current, See also Voltage
dangerous, 15-17
effects of, 12-15, 13-15
measuring, 18-19, 19
rules of personal safety concerning, 20-21
in short circuit, 25-26
cylinders on diskette, 50

daisywheel printer, 130

data transfer rates, 83

dealer responsibilities, 171-172

desoldering tool, 9, 9, 28

diagnosis, 35-46, 42—43t
built-in self test for, 44—45, 45t
checking for power, 39-40
diskette for, 41, 43—44
notes and sketches in, 41
observing symptoms, 40—-41
obvious problems, 38-39
operator error, 36-37
programs for, 43—44, 143-144
software error, 37

digital board, 60-61, 81, 87-100, 87-90
removing, 99—100, 99, 100

Index

resistance check for, 197t

spotting faulty, 93-95, 98—99

testing power supply of, 89-93
digital circuits, soldering iron for, 28, 29
digitizers, video, 165-166, 166, 167
DIP switches of printer, 148, 158, 158
direct connect modem, 160
disk drive head

cleaning, 77, 140-142, 141

dirty, 63

protecting, 78, 78
disk drives, 60-85

basics of, 60-61, 61

checking for obvious problems with, 61,

63-64

clamping mechanisms of, 65-66

controller chips of, 75, 76

ejection problems of, 66—67

external, pin allocations of, 118, 196t

hard, 79, 80-85, 80-82, 84

adding, to system, 152-153, 152—154

internal, pin allocations for, 195t

IWM, 61, 62, 75, 76

observing symptoms of, 64—65

other precautions for, 77-79

power of, checking, 67-73, 116-118, 117

removing, 79

replacing, 148-152, 149-151

sensitivity of, 52

shield casing, 80

signal cables of. See Cables

swapping, 73-75, 73, 74

test for, 58

write-protect sensor testing, 75, 77, 77
diskettes, 48—55

anatomy of, 49-51, 50

care of, 52-55

delicacy of, 51

for diagnosis, 41, 43-44

file allocation on, 58-59

flaw in, 37

heat and cold effect on, 55

maintenance of, 142-143

manufacture of, 48-49

specification standards of, 53t, 195t

storage box for, 53-54, 54
drive. See Disk drive; External drive; Inter-

nal drive

dust

on anti-static button, 83

dangers of, and removing, 137-138

on diskette, 32, 51

head crash due to, 83

editing, excessive, 58, 142~143
ejection problems, 66-67, 67
electrical hazards

to computer, 24-27
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personal, 12—-21
environment in maintenance, 137-140
error codes, 44-45, 45t
sad face icon, 44, 45t, 201t
external drive
in drive swap, 73-75, 74
pin allocations, 68, 69, 110, 118, 196t
power to, checking, 68, 69-72, 73
replacing, 149, 149
extractor, IC, 7, 8, 9, 24, 25

fan, See Cooling fan
file allocation on diskette, 58—59
fingerprints on diskettes, 52
floppy. See Diskette
flyback coil, dangers of, 12, 14
fuse
checking, 38, 91, 106—-107, 106
of digital board, 91
electrical dangers and, 16, 17
for incoming power, 106-107, 106

hard drives. See Disk drives, hard
head crash, 83

heads. See Disk drive heads

heat, effects of, 53, 53t, 55, 138
hertz, 12

hex wrenches, 8

humidity, effect on diskette, 53, 53t

IC installer and IC extractor, 7, 8, 9, 24, 25
icons
opening screen, 177t
sad face, 44, 45t, 177t, 201t
ICs. See Chips
internal drive connector pin allocations,
195t
ImageWriter, 131, 132, 155, 156, 157
getting inside of, 183-184, 184-189,
189
integrated circuits. See Chips
IWM (integrated Woz machine), 61, 62
controller chip for, 75, 76, 89

jewelry, as hazard, 21, 26

keyboard, 120, 122-125
connector of, 122
disassembled, 125
pin allocations of, 109, 123
pins of, 124t, 198t

keys, testing individual, 125

keyswitch, replacing, 125, 126

knife, 9, 10

LaserWriter, 155, 155

line protector, 140
lubrication, 66, 78-79, 79
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Mac-Port Adaptor, 156
Mac-Turbo-Touch accessory, 163—164, 164
magnetism, effect on diskettes, 55
mail order companies, 170-171, 172
main board. See Digital board
maintenance. See Preventive maintenance
malfunctions. See Diagnosis; Trouble-
shooting
media. See Diskette
memory. See RAM
meter, 7-8, 7, 8, 39-40, 40
for digital board testing, 91-93, 95, 96—
97t, 98
for disk drive power checking, 72-73
to measure voltage, 18-19, 19
for outlet checking, 106, 107, 109-112
microfloppy. See Diskette
MicronEye, 165-166, 166
MIDI-Conductor, 164
modems
adding, 159-160, 159
acoustic, 160
direct-connect, 160
monitor. See CRT
motherboard. See Digital board
mouse, 126-130, 127-129
cleaning, 128, 129, 130
pin allocations of, in power supply output
diagnosis, 109
wiring of, 201t
multimeter. See Meter
music synthesizer, 164, 164

notes and sketches in diagnosis, 28, 41
nut drivers, 7, 7

OF exceptions subcodes, 45t, 201t

Ohm'’s Law, 25

oil for lubrication, 66, 78-79, 79

one hand rule, 21

operator. See User

outlet, checking with meter, 106, 107, 1069-
112

paper jams, 131
parallel pin allocations, 156t, 198t
parallel printer, 130, 155, 158
physical damage
to computer, 22-24
to diskette, 52-55
pin allocations
external drive, 118, 196t
in diagnosis of power supply output,
110
external drive connector, 68, 69
IEEE-488, 199, 199t
internal drive connector, 195t
keyboard, 109, 123
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mouse, 109
parallel, 156t, 198t
power supply, 109, 111¢, 112, 112, 113,
114, 196t
for digital board, 9193, 94t, 95
for printers, 155—-156, 156t, 157, 158
serial (data), 156t, 198t
pins
keyboard, 123-124, 124, 198t
printer port, 133
pliers, needlenose, 7, 7
polarity, in component replacement, 27-28
power
checking for
in diagnosis of malfunction, 39—-41, 41
to disk drive, 67-73, 67-72
to external drive, 68, 69-72, 73
dirty, 139
on or off, 16, 26
power supply, 104118
connectors for, 100, 110, 111, 112, 114-
116
danger of, 15-16, 20
to digital board, 91-93, 94t, 95
testing, 89-93, 91-93, 98
worn, 93-95, 86—-97t
to disk drive, 116-118
checking incoming, 67-73, 67-72
incoming, 106—107
output, 107-116
pin allocations for, 91-93, 94t, 95, 111t,
112, 112, 113, 114, 196t
replacing, 118-120, 118-121
uninterruptible (UPS), 140
preventive maintenance, 3233, 137~-146
diagnostic programs for, 143-144
for diskettes and software, 142-143
drive head cleaning, 140-142
environment, 137-140
other steps, 144-145
routine for, 146t
user’s groups for, 145
printers, 130-133. See also ImageWriter
adding, to system, 155—158, 155—-158
parallel, 130, 155, 158
serial, 130, 131, 155, 157
connections of, 130-132
diagnosis of, 132—133
DIP switches of, 148, 158, 158
testing, 102
programs. See also Software
problems in, 56-57
failure to boot, 57-58
other, 58--59

RAM chips, testing, 44, 45t, 143

RAM location chart, 45t
self-test, 201t

index

RAM upgrades, 160-163, 190-193
repair

cost of, 1, 173

preparing for, 29-32

prevention of, 32-33

terms of, 173
resistance in Ohm's Law, 25
resistance check

of keys, 125

main board, 95, 96-97t, 197t
ribbons, problems with, 131-132
ROM, 88, 89

testing, 44, 45t, 143

sad face icon, 44, 45t, 177t, 201t
safety, 12—-29
computer, 21-29
component replacement, 27-28
physical damage and, 22--24
rules of, 22
short circuits and Ohm's Law, 24-26
soldering, 28-29, 29
personal, 12—-21
rules of, 20-21
scratches on diskettes, 48, 53
screwdrivers, 7, 7,
Torx, 4-5, 4
screws, hidden, 22, 23
sectors on diskette, 50
self-test
to check chips, 44-45
on ImageWriter, 132
OF exceptions subcodes, 201t
of printer, 132
self-test RAM location chart, 201t
self-test sad face icon error codes, 45, 45t,
201t
serial pin allocations, 156t, 198t
serial printers, 130, 131, 155, 156, 157
servo circuits, 60
short circuit, 16
Ohm’s Law and, 24-26
preventing, 26—27
signal cable. See Cable
sketches and notes in diagnosis, 28, 41
software. See also Diskette; Programs
adding, 165
backups of, 29, 37
error in, check for, 37
protection of, 142—143
solder points, 113-115, 117
connector, on digital board, 94, 95
soldering, 28-29
tools for, 8-9, 9, 28, 29
spikes, 139
static charge
discharge of, 24, 25, 27, 120
dust on button to control, 83
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effect on diskette, 53
surges, 139
switches

danger when “off,” 16

DIP, of printer, 148, 158, 158
system board. See Digital board
system specs, 194t

technician, 172-173
mail order, 170-171
problem solving by, 173-174
responsibility of dealer as, 171-172
terms of repair and, 173
user responsibility and, 172

temperature, effect on diskette, 53, 53t, 55,

138
ThunderScan, 166, 167
tools
desoldering, 9, 9, 28
insulated handles of, 21
proper
to avoid damage, 22
for chips, 24
for repair, 4-10, 4, 6-9, 10t
" optional, 8-10, 9
soldering, 8-9, 9, 28, 29
Torx screwdriver, 4-5, 4
track(s).
directory, 53
on diskette, 49-51
transfer bus, 83
troubleshooting guide, 42-43t, 175, 176—
177t
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uninterruptible power supply (UPS), 140
upgrading of system, 147—-169
1 Meg+ RAM, 190-193
user
dealer responsibility to, 171-172
error by, in malfunction, 36-37
responsibilities of, 172
user’s groups, for preventive maintenance,
145 )

video board problems, 133-135, 134, 135
video circuits, 105
video digitizers, 165-166, 166, 167
voltage
checking, 40
to power supply, 107-116, 107, 108,
115, 116
computer safety concerning, 24-27
draining off, 16, 17, 118, 119
measuring, 18—-19, 19
multimeter for testing, 7-8, 7, 8. See also
Meter
in Ohm's Law, 25
personal safety concerning, 12—-21
video problems and, 133-134
voltmeter. See Meter

warranty, voiding, 3, 11

wire cutter, 9, 10

wrenches, hex or Allen, 8
write-protect sensor, testing, 75, 77, 77
write-protection, 50, 51
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