




















































































































































































































































































































































































































General Information
Disk Drives—Disk Ejection Problems

To avoid disk ejection problems:

Avoid placing more than two labels on a disk. Make sure another disk is not
already in the drive, and press disks gently into the drive.

During installation, make sure the disk opening of the drive mechanism is
centered in the bezel. If the disk opening is not centered, binding or friction
may cause disk ejection problems.

Inspect the internal mounting bracket before installation. A warped or bent
mounting bracket will not align properly with the bezel and can cause disk
gjection problems.

CAUTION: Pulling a disk torcefully from a drive may

damage the drive mechanism.

Removing Disks That Will Not Eject

1.

Push the disk back in and try to eject it electronically by:

a. Holding down the <Shift> and <Command> keys and pressing 1 (for an
internal drive or drive 1) or 2 (for an external drive or drive 2).

b. Pulling down the File menu and selecting Eject. (Repeat several times before
giving up.)

If step 1 does not work, insert a straightened paper clip into the pin hole located

to the right of the disk insertion slot.

If step 2 does not work, remove the disk drive and place the drive and RFI shield

assembly upside down on a flat surface.

Remove the four screws that hold the drive mechanism to the RFI shield, and

remove the drive mechanism.

Place the drive mechanism with the printed circuit board face down and the disk

opening facing you. Press the eject lever at the right side of the disk drive (see

top figure below).

With the left side of the drive mechanism facing you, locate the small arm with

a cylindrical cog at its end (see bottom figure below). The cog will be caught

in a half-moon depression.

Insert a small screwdriver as shown in the figure, and gently move the arm away

from the disk until the disk pops forward slightly. Remove the disk from the disk

drive.

1

b|oo 101 — 10 Eject

Lever

Figure: Removing Stuck Disk From Drive
Page 2 ASG—Macintosh Computers Mar 91
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General Information

DI 2000000000000 00000200022

Disk Drives—Internal Drive Cables ®
To identify the correct disk drive cable, refer to the part number stamped on the
ribbon cable. Except for the red 400K drive cable (which does not have a
stamped part number), do not rely upon cable color. Be sure to use only the
cables listed in the compatibility table below.
Internal Disk Drive Cable Compatibility
800K Drive
Macintosh | 400K Drive |  661-0305 pompiniig Tét:esr;r?v':l)
Computers | 661-76156 (MFD-51W or
MFD- 51W-10)' (MFD-51W-03) 661-0474
590-0167
512K2 Red
(short)
512K 590-0167 590-0167 590-0437
Red Red Yellow
Enhanced? | (short) (shon)
Plus? 590-0167 590-0437
Red (short) Yellow (short)
590-0437
(bottom drive) fggt'to‘“’;
SE3 590-0188 e g;nsa
Red or Yellow (1; )
(long cable; top) P
590-0437 590-0437
SE/30 (bottom) (bottom)
590-0188 (top) | 590-0188 (top)
Classic - 590-0167
LC 590-0524
N3t 590-0188 590-0188
llex/lici 590-0607
lisi 591-0025
Portable 590-0501
1 Drive 661-0305 (obsolete) was replaced by drive 661-0345.
2 When replacing or upgrading to an 800K drive in the Macintosh 512K, 512K
enhanced, or Macintosh Plus, be sure to use disk drive cable 590-0437 (yellow).
The red drive cable (590-0167) used with 400K and obsolete 800K drives
(661-0305) is not interchangeable with cable 590-0437.
3 Using an FDHD in the Macintosh SE and Macintosh Il requires upgrading
the logic board(refer to the FDHD upgrade procedures for those computers)

Mar 91
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(j. General Information
5 Disk Drives—ldentification

The FDHD SuperDrive is a high-density (1.4 MB), 3.5-inch drive for 030
Macintosh systems, upgraded Macintosh SE and Macintosh Il systems (see FDHD
Upgrade in those sections), and the Macintosh Classic and LC. The FDHD
SuperDrive is compatible with Apple’s 400K and 800K data formats and provides
data exchangeability between Apple systems (GCR data format) and MS-DOS
or OS/2™ systems (MFM data formats).

Identifying an Internal Disk Drive

Toidentify an unlabeled internal drive, you can remove the computer cover and count
the number of microswitches on the drive mechanism (see Figure). FDHD
SuperDrives have three microswitches, 800K drives have two, and 400K drives one.

Microswitche

1.4 MB

R

XS
N
Microswitches Tl

— Y
N

Figure: Macintosh Internal Disk Drives
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General Information
Disk Drives—Drive/Media Compatibility

High-Density Media

Special high-density, 3.5-inch disks are required to take full advantage of the
increased storage capacity of the FDHD. These disks can be identified by the
HD on the label, and by their two write-protect windows. Because HD disks are
structurally different from other media, media/drive compatibility problems can
occur. To avoid such problems, refer to the matrix below.

CAUTION: Apple does not recommend using high-den-
sity disks in 400K or 800K disk drives. Data saved to
high-density disks using 400K or 800K drives is unreli-
able and could be lost.

Media and Drive Compatibility Matrix

Media Formats
400K
(GCR)
400K Drive Yes
Single-
Sided 800K Drive Yes
Disks
FDHD Drive Yes
400K Drive Yes
Double-
Sided 800K Drive Yes
Disks
FDHD Drive Yes
400K Drive NR
High- -
Density | 800K Drive
Disks x
FDHD Drive |

Legend:

Yes—The selected disk and drive can read and write this media
format.

No—The selected disk cannot be used with the selected drive
to read or write this media format.

NR—Apple does not recommend formatting the selected disk

to this media format with the selected drive.

Mar 91 ASG—Macintosh Computers Page 5



General Information
® SIMM Identification—256K SIMMs
Macintosh
Service Exchange Modules P
23|88 x|z 2 |82

661-0402 256K, PLCC, 120 ns
- DUOAERAE

661-0402 256K, DIP, 120 ns

o E == E___1]o

661-0402 256K, SOJ, 120 ns

o

o

661-0402 256K, SOJ, 120 ns

5 5

0 o(ojo|o (oo | o
5 5

661-0402 256K, 30J, 120 ns 5 5

lo - o "°F° oo | o
5 5

661-0494 256K, DIP, 120 ns

SEE o | o
661-0402 256K, DIP, 120 ns
WITTITTTITTIITTITTTITTIFTTITT | —
661-0519 256K, SOJ, 80 ns
llo_ o o0 000
STTTTTTTTITTITITTITTTRTTT T M-

1 Can be installed in SIMM positions 3 and 4 only because of space constraints.

2 Can be installed in SIMM Bank A only because of space constraints.

3 Available from finished goods only—you will not receive this SIMM as a service
exchange module. Apple ships a compatible service exchange module when
receiving a finished-goods SIMM.

Page 6 ASG—Macintosh Computers Mar 91
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General Information

SIMM Identification—1 MB SIMMs

Macintosh

Service Exchange Modules

Plus

Classic
SE

SE/30
LC

lIx

1fx
llsi
liex
llci

661-0403 1 MB, SOJ, 120 ns

B
HODOMHe oo | |o
661-0410 1 MB, DIP, 120 ns
o[z lee | |@
661-0520 1 MB, SOJ, 80 ns
oo|®

661-0546 1 MB, SOJ, 80 ns Parity

661-0548 1 MB, SOJ, 80 ns, 64-Pin

®
661-0549 1 MB, SOJ, 60 ns, Parity, 64-Pin
O
661-0403 1 MB, SOJ, 120ns
® L .J
Mar 91 ASG—Macintosh Computers Page 7




General Information
©® Diagnostics—MacTest

When used as stand-alone tests, the MacTest diagnostic programs perform
pass/fail functional tests of the Macintosh computer systems. The procedures
for using all MacTestprograms are similar, but notidentical. Be sure to use the
MacTest program for the system you want to test. The information on the
following pages summarizes how to hook up test equipment and run the MacTest
procgrams. For more detailed information, see the Apple Service Technical
Procedures.

Things to Remember

1.

1

1

12. After completing the repair, always run MacTest to verify that there are no other

lse the Finder to make a backup copy of the MacTestdisk. (If using aMacintosh
or Macintosh Plus, use the appropriate disk copy program on the MacTestdisk.)
Do not write-protect your working disk.

Do not replace the System and Finder files on the MacTest disk.

versions of MacTest are not compatible with MultiFinder™ .

to a Hard Disk 20.

If you cannot boot the MacTest disk:
a. Check the power cable and internal cable connections.

h. Refer to the Symptom/Cure Chart, and replace the module(s) specified for

your problem.

(Macintosh / Macintosh Plus only) If you receive an error code while attempt-

ing to run MacTest, refer to Macintosh/Macintosh Plus MacTestError Codes

(on the next page) to correct the problem.
Macintosh Portable for the AppleCat/MacTest diagnostic to operate.
icon and highlight the MacTest file icon, select Set Startup from the Special

menu, and reboot with the MacTest disk.

|_oopbacks are not needed to run MacTest, but are necessary to thoroughly test
the system. Switch off the system when you connect a SCSlloopback card.

0. If alogic board test is selected but the loopbacks are not installed, click OK in the

dialog box that appears. Then deselectthe logic board test, or switch off power

to the system and install the loopback equipment.
1. Do not press the reset or interrupt switch while the RAM test is running. Pushing

reset causes the RAM test to fail, and pressing interrupt could damage the
MacTest disk.

‘aults.

Page 8 ASG—Macintosh Computers Mar 91

Before running MacTest, close all Desk Accessories. Also note that most

MacTestcannot test an internal SCSI hard drive or an external drive connected

(Macintosh Portable only) The power adapter must be connected to the

If the desktop appears instead of the MacTest window, open the MacTest disk
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General Information

Diagnostics—MacTest

Running MacTest

—_

QN

e

(Portable only) Plug in the power adapter and connect it to the Portable.

Connect the following loopback equipment (see Figures on next page):

+ DB-9 serial port plugs (2) to serial ports (Macintosh 128K/512K only), or
serial loopback cable (Mini DIN-8 cable) between serial ports.

« SCSI loopback test card to SCSI port. (The Macintosh 128K/512K does not
have SCSI circuitry, and the Portable does not require using the SCSI
loopback test card.)

(Portable only) Reset the power manager by simultaneously depressing and

then releasing the reset and interrupt switches.

Boot the MacTest disk.

Select tests from the Test Selections menu.

To loop on selected tests, select Auto Run Selected from the Options menu

(Macintosh/Macintosh Plus only) or Loop on selected tests from the Test

Selections window.

Click Start.

Macintosh / Macintosh Plus MacTest Error Codes

Before using this chart, verify that you are using a known-good MacTestdisk. X's
in the codes can represent any number.

Error Code Corrective Checks and Actions

. Check that keyboard is connected.
. Replace keyboard cable.

. Replace keyboard.

. Replace logic board.

100xx.XXXX

A WN =

. Check that loopback connectors are installed.
. Check that cables are connected.

. Check that loopback connectors are good.

. Replace logic board.

200xx.XXXX
300xx.XXXX

B WN =

1. Check that MacTest disk is unlocked.

400xxxxxx | 5 Raplace internal disk drive.

1. Check that blank, formatted 400K disk is in
external disk drive before running test.

2. Check that blank disk is unlocked.

3. Replace external disk drive.

500%x.XXXX

B00xx.XXXX Replace logic board.

1. Check that SCSI loopback test card is
connected.

2. Check that cables are connected.

3. Check that SCSI loopback card is good.

4. Replace logic board.

B00XxX.XXXX
(Mac Plus only)

Mar 91 ASG—Macintosh Computers Page 9



General Information
Diagnostics—MacTest Hookups

Two DB-9 Serial Port Plugs

E] o 5
© €Q> @R Cfrmmid
/ /
Mouse SCSI
Port Port

"1 i
Loopback
B === Cable
e scsl
p— Loopback

Test Card

Figure: Macintosh Plus MacTest Hookup

r - o EBLY

© s&=» ©
scsi Port” Serial

Loopback

i——t Cable

== B3 ECSIb )

___ Loopbac!

L TestpCard

Figure: Macintosh SE & SE/30 MacTest Hookup

o
i< EI’ %‘;
©) <E==p
T m =)
SCSI Port”
Eeriaé "
oopbac
:l ‘— Cable
& SCsl
i :| C—IC b Loopback
Test Card

Figure: Macintosh Classic MacTest Hookup
Page 10 ASG—Macintosh Computers Mar 91
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General Information

Diagnostics—MacTest Hookups

=B =vn)

Serial Loopback Cable

Figure: Macintosh LC MacTest Hookup

, 5%

o= b ¢

Serial Loopback Cable

Figure: Macintosh Portable MacTest Hookup

S &

T
0 @ = i

Serial Loopback Cable

Figure: Macintosh llsi MacTest Hookup

:-:»EL. 9
o

Serial
Loopback

Cable

ScCsl :l

Test Card

Lopbank |

Figure: Macintosh I/lix/lifx MacTest Hookup

Mar 91

— B
=) §p°0®

SCSI Port 7

=7 [

== 1 Loopback
1] }— TestCard

Serial
Loopback
Cable

Figure: Macintosh llcx/lici MacTest Hookup
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General Information
® MacTest Diagnostics Matrix

| MacTest — Macintosh Hardware Diagnostic Matrix

MacTest Products (across)
(latest version beneath)

Original
MacTest
7.0)

SE
(3.0)

SE/30
(1.0)

cL
(10)

Portable
(1.0)

1/l
(3.1

liex / licl
(2.0)

MP
(1.1)

Mac 512K &
512K enhanced

Mac Plus

SE

SE30

Classic

Portable

Computers | (nonbackii)

Portable
(backlit)

LC

1/ lix

lisi

lex / lick

Iix

Apple High-Res
Monochrome

AppleColor
High-Res RGB

Apple Two-Page'

Monochrome

Apple Macintosh

Monitors Portralt Display

Portralt Display
Serles B

Mac 12-inch
Monochrome
Disp.

Mac 12-inch
RGB Display

Mac Il
Video Card

Mac Il Two-Page
Monochrome V.C.

Mac Il Mono-
chrome Video
Card

Mac |l Portrait
Video Card

Video Mac Il High-Res
Cards Display V.C.

Mac Il Extended
High-Res
Display Card

Mac Display
Card 4.8

Mac Display
Card 8:24

Mac Display
Card 8-24GC

Page 12
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General Information

MacTest Diagnostics Matrix

MacTest — Macintosh Hardware Diagnostic Matrix |

DX I))

MacTest Products (across)
(latest version beneath

Original
MacTest
(7.0

SE
(3.0)

SE/30
(1.0)

cL
(1.0)

Portable
(1.0)

1/ lx
(3.1)

licx / lick
(2.0)

MP
(1.1)

Drives

Apple 3.5

(external)

LC
lIsi

Apple PC 5.25

400K (internal)

B00K (internal)

FDHD/Super-
Drive (intVext)

SCSI Hard Drives

Apple HD20
(non-SCSI)

I

Use Macintosh Hard Disk Test 2.1

|

|

T

Apple CD-ROM

T

Use Apple C

Ll
D Test 1.1 on Macintosh Peripherals Test disk

Drive
Cards

Mac Il PC Card

llcx

Mac SE-Bus
PC Card

Misc.
Peripheral
Devices

AppleFax
Modem

Use FaxTest 1.2 on Macintosh Peripherals Test disk

AppleScanner

T
Use Scan

T T T
Test 2.0 on Macintosh Peripherals Test disk
| | |

LaserWriter
NT/NTX

Use NT/NTX ROM & SIMM Test 1.0
| | ] I

ImageWriter LQ

T

Use PrintTest LQ 1.3 on Macintosh Peripherals Test disk

Modems

Apple Data
Modem 2400

Apple Portable
Data Modem
2400

Use ModemTest 1.0 on Macintosh Peripherals Test disk

Int'l XP 2400

Network
Cards

EtherTalk
Intertace Card

° 1.0

EtherTalk
NB Card

° 1.0

Apple Token-
Talk NB Card

Apple Coax/
Twinax Card

Use ConnectTest 1.0 on Macintosh Peripherals Test disk

Apple Serial
NB Card

LC Ethernet
Card

1.2

Input
Devices

rd
Communication

Mouse
Communication

ADB
Communication

Mar 91
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C? - General Information
e Diagnostics—SCSI Loopback Jumper
The SCSI loopback card must be jumpered between J1 pin 25 and RP1 pin 14

in order to be used with MacTest. New loopback cards have the jumper etched
into the card circuitry. Older versions of the card need the jumper installed.

To SCSI Port

Jumper | | H

821-7001-00

Apple Computer

o—'——/o
}%%%m\ﬁoo o 88

(Underside)

Figure: Older SCSI Loopback Card with Jumper

Determining If a Jumper Is Needed
1. Look at the part number on the back of the SCSI loopback card.

2. If the part number ends with the letter A, the jumper is included in the card
circuitry.

3. If the part number ends with double zeros (00), check to see if the card has an

external jumper installed from J1 pin 25 to RP1 pin 14. If there is no external
jumper, install one.

Installing the Jumper

1. Locate J1 pin 25 and RP1 pin 14 on the SCSI loopback card (see Figure). J1
pin 25 is the pin closest to the upper-left corner of the card; RP1 pin 14 is in the
middle line of pins and closest to the left edge of the card.

2. Solder a wire connection between J1 pin 25 and RP1 pin 14 on the SCSI
loopback card.

Page 14 ASG—Macintosh Computers Mar 91
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General Information (f;
Installation—HDA Drive Carrier ®

As a result of Apple's new carrierless drive strategy for the Macintosh Classic,
Macintosh llisi, and Macintosh LC, you may need to install drive carriers on re-
placement HDA drive mechanisms. Proper installation requires using a torque
driver (P/N 076-0390) to mount the carrier to the replacement drive, and following
the procedure outlined below.

Installing the HDA Drive Carrier

1. Align the mounting carrier on the bottom of the new drive mechanism as shown
in the figure below.

2. With the four lockwashers and Phillips screws removed from the faulty drive,
loosely fasten the carrier to the drive . For the Macintosh llsi, use the screw hole
marked A; for the Macintosh LC, use the screw hole marked B (see Figure).

CAUTION: Be sure to use the Phillips screws that you
removed from the customer’s faulty drive. Also be

careful not to overtorque the screws and follow the
torque sequence shown in the-figure below. Failure to
do so could damage the replacement drive.

3. Following the sequences shown in the Figure below, torque the four Phillips
screws to 8.0 in-lbs.

Mounting

Lockwashers

(Classic)

Figure: Installing the HDA Drive Carrier

Mar 91 ASG—Macintosh Computers Page 15



(f; General Information

® Macintosh ADB Input Devices

This list includes all ADB input devices for the Macintosh SE, SE/30, II, lIx, licx, |
llci, lifx, llsi, Classic, and LC computers, along with their part numbers.

Apple Keyboard . . ... ... ... .. . 661-0383
Apple Keyboard, French Canadian . . .......................... C661-0383
Apple Keyboard, Spanish . . ............ ... ... it E661-0383
Apple Keyboard Parts
Alps Locking Keyswitch . .. ... .. . i 970-1263
BOMOMIGHEE v s wrammnsrss s enw@ans st ¥araissais e wemisi i 815-1017
KeVCAR'SAEcon w vy o cosBRases i SVETS 5% O peanntas 658-7011
KeyboardCable, 1meter. ...........coiiiiiineninnnnnnnnn 590-0361
Keyboard Cable, 2 metar « ..o v s smmvas ae asesens o o6 o s 590-0152
Keyswitch Set, ADB Kybd, Tan Plunger (Setof 10) ............. 076-0209
Keyswitch Set, ADB Kybd, White Plunger (Setof10)............ 076-0387
TP CaSB . . ettt e ittt e 815-1016
AppleKayboard Il e va is cussanes sewessney s simemen &5 @ oy 661-0603
Apple Keyboard Il, Arabic* . ... ....... .o AB661-0603
Apple Keyboard I, British® . .. ..o oo oo vviiini i i ci o B661-0603
Apple Keyboard I, Danish* . .. ....coviiiiineiiniiiaiae e, DK661-0603
Apple Keyboard Il, French* . .. .. ... oot F661-0603
Apple Keyboard Il, French Canadian . . . ....................... C661-0603
Apple Keyboard Il, German®* . . . ..........iiiiiiiiii D661-0603
Apple Keyboard Il, Greek* . . ... GR661-0603
Apple Keyboard Il, Hebrew* . . .. . ... ... . HB661-0603
Apple Keyboard Il, lcelandic* . . . .......... ... o SK661-0603
Apple Keyboard Il, International* . .. .......................... Z661-0603
Apple Keyboard Il, Ifalian* . . . .. ... ... . .. T661-0603
Apple Keyboard Il, Japanese . . ............... ... JAB61-0603
Apple Keyboard Il, Korean . . .. . ..o KHB661-0603
Apple Keyboard I, Norwegian® . .............cooiiiiiiennnnn.. HB661-0603
Apple Keyboard Il, Portugese® . . . ... PO661-0603
Apple Keyboard I, Persian® . . .. ... PS661-0603
Apple Keyboard I, Spanish* . . ......... ..., Y661-0603
Apple Keyboard Il, Swedish* . . .. ........ ... S661-0603
Apple:Keyboard 1l; BWISS® ... «oisin waesmmmnn w5 s s s o SF661-0603
Apple Keyboard Il, Taiwanese . . .. ..........iiiiiinninnnnnnns TA661-0603
Apple Keyboard II, Turkish* . ... ... ... o i TU661-0603
Apple Keyboard Il, Western Spanish . .. ....................... E661-0603
Apple Keyboard Il, Yugoslavian* . ... ........................ YU661-0603
*These keyboards are not available in the United States.
Apple Extended Keyboard . . ........ ... .. .. .. .. . .. ... 661-0384
Apple Extended Keyboard, French . . .......... ... .. ... ..c...t. F661-0384
Apple Extended Keyboard, French Canadian . ................... C661-0384
Apple Extended Keyboard, German .. ...............ooooiu... D661-0384
Apple Extended Keyboard, Italian . . . .......................... T661-0384
Apple Extended Keyboard, Spanish .. ......................... E661-0384
Apple Extended Keyboard Parts
BOHO CaABE v o o5 5 oubss &6 SR aSEaE s o i nes o s sayam saela 815-1019
KeY Cap SO . . oottt ettt e 658-7010
Keyboard Cable, 1meter . .. .. ... . ... i 590-0361
Keyswitch, Alps Locking . . .. ........ ... ... i 970-1263
Keyswitch Set, ADB Kybd, Tan Plunger (Setof 10) ............. 076-0209
continued...

Page 16 ASG—Macintosh Computers Mar 91
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General Information Cf;
Macintosh ADB Input Devices ®
Keyswitch Set, ADB Kybd, White Plunger (Setof 10) ... ......... 076-0387
TOP CaSE . oottt et e 815-1018
Apple Extended Keyboard Il . . . ... ... ... i, 661-0543
Apple Extended Keyboard II, ISO, French ... .................. EF661-0544
Apple Extended Keyboard Il, ISO, French Canadian . ............ EC661-0544
Apple Extended Keyboard I, ISO, German . .. ................. ED661-0544
Apple Extended Keyboard Il, ISO, ltalian . .. ................... ET661-0544
Apple Extended Keyboard Il, ISO, Spanish . . .. ................ EE661-0544
Apple Extended Keyboard Il Parts
BOROMUICASE scumis a v wommaimss o i wiianre i o sbaatetes 0 S 658-5211
FOOL, ErOit:cvn cw o smamus 52 55 wumes o oF Mo 63 56 Sanaas 865-0057
Foot, Rear, Adjustable . . .. ............. .. 865-1139
FootPad, Rear........ ..ottt 865-0067
Koy Bap Boti cusumn sa vemomasn v wvommens o 10 SERSS IR 5N 658-7010
Keyboard Cable, Tmeter...........c.ooiiiiiiniinennnen .. 590-0361
Keyswitch, Alps Locking . . ..........o it 970-1263
Keyswitch Set, ADB Kybd, Tan Plunger (Setof10) ............. 076-0209
Keyswitch Set, ADB Kybd, White Plunger (Setof 10) ............ 076-0387
Spring, Foot Return . ... ... . e 870-0030
TOMPIAE os o o s o o o ResE F A GRAA 5 S R 001-0017
TOPCASE:: v wags o w0 Ve o 40 w0 SR A 38 0 PUTED 29 5 s 658-5210
Apple ISO Keyboard, French . . ..., FE61-0454
Apple ISO Keyboard, German . . ..........cootiiininenennn.. D661-0454
Apple ISO Keyboard, Italian . .. ........ccooiiiiiiiiiiinennn T661-0454
Mouse, ADB (replaced by 661-0479) . . ... ..ot iiiiiia.. 661-0338
Mouse Ball (25.4 mmdia), gray ..., 699-8001
Mouse Ball (21.9 mmdia), black . . .. ............ . 699-8038
Retainer, ADB Mouse (38 mmdia) .. .........vvvinrirnna.. 076-0231
Retainer, ADB Mouse (34 mmdia) .. .........ooviiniinaena.. 815-0816
Mouse, ADB (replacing part number 661-0338) . ... ............... 661-0479
MouseBall . ... .. ... .. . e 815-1135
Retainer, ADBMOUSE . - . ... cviiviiiiiiei e i i e st 815-1136

Mar 91 ASG—Macintosh Computers Page 17



(f} General Information
® Special Tools Index
n
fﬂ W Torx Driver SCSI Loopback
#076-8053 Test Card
#077-8219
]‘&n”:’“i; ]umL
Apple Computer cl
F§ == =
@l

[ ]l |
DB9 Serial Port Plug ]
(Set of 2) #077-8129

T@ﬂ'ﬁ“’j‘g" Apple Computar

CRT Discharge Tool
#076-0381

Removal
Tool
#076-8354

Pull-Apart Tool
#076-8059

IWM/SWIM IC
Extraction Tool
#076-0341

Page 18 ASG—Macintosh Computers Mar 91
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Ports and Cables

Table of Contents/Cable Connectors

Contents Page
CableiConneBiors. . « « « ; s o5 5 5 « 3 ¢ swses § 1
PeripheralCables . ... .....ovoviiiiiiininnan.. 2
Table of Peripheral Cables . . .................... 3
Computer Port Locations . . . ................... 4-5
Pin-Outs—Computer Pors . . ..c. o4 v v v v v vvans 6-14

Cable Connectors

The pin numbers shown below are for the connectors attached to the ends of the
Macintosh peripheral cables, as viewed from the front of the connector.

@mb g  MiniDN4

9 15 Mini DIN-8
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Ports and Cables

Peripheral Cables
DB-25 < DE-9
ImageWriter ] 128K/512K
) (590-0169)
ImageWriter
15-Inch s
DB-25_ DE9 DES _ DN .
TR < =l
ppia;Line H (590-0169) (599 0430) % é
: DIN-8
ImageWriter Il < 128K/512K
ImageWriter IVL 3 530-0551
ImageWriter I/LQ (50-a951) Others
Apple Personal ﬁ
Modem DDIN—B L=
Apple Data {590-0552) % é
Modem 2400

Sl DIN-8
ple Fax —
odem
DE-8 4=
[T
(590-0197)
Modem
MR DE-9 DE-9 DEQ . m
=i (699 0430) :% é
SCSI Terminator
(658-8032)
scsl
Heis Peripheral I/F Cable Mac Plus or Later

(658-8034) SCsl
y SCSI  Cable .
Extender Terminator
Cable
=6 0 = £
Device (658-8033) (658-8031)

(658-8032)
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Ports and Cables

Table of Peripheral Cables

Service Part # Cable Information
Macintosh
Macintosh Model
Plus Color Type
128512k [ #
ImageWriter® 590-0169 | 590-0169 | M0150 | Medium DE-9 to DB-25
ImageWriter " Brown Male to Male
15-Inch o
pigaet 699-0430 | MO0199 Smoke Mini DIN-8
AppleLine™, 590-0553 to Mini DE-9
Cluster or Male to Female
Controller 590-0341 | M0189 Beige {adapter cable)
590-0551 M0196 Smoke Mini DIN-8
ImageWriter I, or to DE-9
I, & LG 590-0332 Mo185 Beige Male to Male
Apple Personal
Modem & 590-0552 | Mo197 Smoke Mini DIN-8
Apple Data or to Mini DIN-8
Modem 2400 590-0340 Beige Male to Male
590-0552 | M0197 Smoke Mini DIN-8
ApplaFax ™ or 1o Mini DIN-8
Modem 590-0340 Beige Male to Male
590-0197 | 590-0197 | M0170 Medium DE-9 to DE-9
Brown Male to Male
and
Modem 300/1200 699-0430 | Mo0199 Smoke Mini DIN-8
590-0553 to Mini DE-9
or Male to Female
590-0341 M0189 Beige (adapter cable)
658-8031 | MO0206 Smoke BR-50 to DB-25
SCSI Devices 590-0305 Male to Male
(system cable) or
590-0345 Beige
658-8032 | M0209 Smoke BR-50
SCSI Devices 5980-0304
(terminator) or
590-0344 Beige
658-8033 | M0208 Smoke BR-50
SCSI Devices 590-0307 Male to Female
(cable extender) or
590-0347 Beige
658-8034 M0207 Smoke BR-50
SCS| Devices 590-0306 Male to Male
(peripheral UF o
cable) 590-0346 Beige

Mar 91 ASG—Macintosh Computers Page 3



Ports and Cables

)
= Computer Port Locations

Macintosh 128K, 512K, 512K enhanced

é = B L4 =19
@ CEEEDD @0 @me Q
Mobse Extéarnal Printer Modem Al;diO
Disk Drive

Macintosh Plus

L4
r A\l (\
Q @ @ -m &)
T
Audlo Mouse Extemal SCSI Primer Modem
Disk Drive
Macintosh SE & SE/30
TF m
N\ \ r
@ cammy s ?
Apple Desktop  External SCSs Prtnter Modem Audm
Bus Disk Drive

Macintosh Classic
@ @3

Apple Desktop External Scsi Printer Modem Audio
Bus Disk Drive

Macintosh Portable

——— LI

Vldeo External SCsi Internal ADB/ Modem Power
Disk Modem Adapter
Drive Printer  Audio
(Stereo)

Macintosh LC

B 1

Video Modem Prmter SCSI Et Audlo ALIdIO Expan5|on
Connector Des op Output Input Slot
Access
Panel
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Ports and Cables

Computer Port Locations

Maclntosh lisi

1T TY

Audlo Audio Modern Pnnler Vldeo
Input  Qutput scsi
(Stereo)
Macintosh I

Extemal E
Disk Drive Desktop
Bus

o @i@‘@

@

Audlo Ap le Pnntar Modem
(Stereo) Desktop

Bus
Macintosh lix

SCSI

5 P999

@

Audlo E Pnnter Modem SCSI
(Stereo) Des lop
Macintosh Iifx
(@) @ Q @ . @ @

AUdIO E Prmter Modem
(Stereo) Des lop

Macintosh llcx

SCSI

<&

== §59$99

External SCsSi Pnnler AUle Apple
Disk Drive (Stereo) Desktop
Macintosh lici i

@@@@@9@@

Disk Drive

Modem

Mar 91 ASG—Macintosh Computers
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Ports and Cables

Pin-Outs—Computer Ports

This section contains the specifications for all the built-ininterfaces and interface
card connectors for the Macintosh family of computers. Built-in interfaces are
covered first, followed by interface cards. lllustrations on the previous two pages
show the locations of the built-in interface connectors.

Note: The connector specified is for the cable end, not the computer port. A slash
(/) after the signal name indicates that the signal is valid when the signal is low.

Keyboard Connector

Pin Signal Signal Description
1 GND Ground
2 CLOCK Keyboard clock (input to VIA)
3 DATA Serial data line
4 +5V +5 volts

This RJ-11 connector is present on the Macintosh 128K/512K/512K
enhanced, and Plus.

Page 6 ASG—Macintosh Computers Mar 91
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Ports and Cables

Pin-Outs—Computer Ports

Mouse Connector

Pin Signal Signal Description

1 GND Signal ground

2 +5V +5 volts

3 GND Signal ground

4 X2 Left-to-right motion indicator

5 X1 Interrupt line (left-to-right motion)
6 NC No connection

7 SW Mouse button

8 Y2 Up-down motion indicator

9 Y1 Interrupt line (up-down motion)

This male DE-9 connector is present on the Macintosh 128K, 512K,
512K enhanced, and Plus.

Apple Desktop Bus Connector

Pin Signal Signal Description

1 Data Bidirectional data bus

o | mopra | ety
3 Power +5 volts

4 Ground Signal ground

The ADB connector (Mini DIN-4 male) is present on the entire
Macintosh family of computers except the Macintosh 128K, 512K,
512K enhanced, and Plus.

* Pin 2 is used on Macintosh Il family computers only.

Mar 91

ASG—Macintosh Computers

Page 7



Page 8

Ports and Cables

Pin-Outs—Computer Ports

External Disk Drive Connector

Pin Signal Signal Description
1 GND Signal ground

2 GND Signal ground

3 GND Signal ground

4 GND Signal ground

5 -12v -12 volts DC

6 +5V +5 volts DC

7 +12V +12 volts DC

8 +12Vv +12 volts DC

9 NC No connection

10 PWM Motor speed control
11 PHO Command control line
12 PH1 Command control line
13 PH2 Command control line
14 PH3 Command control line
15 WRREQ/ Write request

16 HDSEL Head select

17 ENBL2/ Read line enable
18 RD Read data

19 WR Write data

This male DB-19 connector is present on all Macintosh
computers except the Macintosh I, lix, lifx, and LC. The
external disk drive connects the following:

- 400K external drive to Macintosh 128K, 512K, 512K

enhanced, Plus, SE, and Portable

800K/Apple 3.5 Drive to Macintosh 512K enhanced, Plus,

SE, SE/30, Classic, llcx, llci, llsi, and Portable
FDHD SuperDrive to Classic, SE/30, llcx, lici, llsi,
Portable, and upgraded Macintosh SE

Apple Hard Disk 20 to Macintosh 512K, 512K enhanced,

Plus, and SE.

ASG—Macintosh Computers

Mar 91

EEEEREEREEREREREEERE R R R REREREEREREEEEEEEED R



D)0 DDDDIDIDDDNDIDIIDIDI )

Ports and Cables

Pin-Outs—Computer Ports

Modem/Printer Connectors (DE-9)

Signal Name RS-422

Pin | Signal Signal Description
1 GND Signal ground

2 +5V +5 volts

3 GND Signal ground

4 TxD+ Transmit Data +

5 TxD- Transmit Data -

6 +12V +12 volts

7 HSKi Handshake Input

8 RxD+ Receive Data +

9 RxD- Receive Data -

This male DE-9 connector is present on the
Macintosh 128K, 512K, and 512K enhanced.

Modem/Printer Connectors (DE-9)

Signal Name RS-232

Pin | Signal Signal Description
1 FG Frame ground

2 NC No connection

3 SG Signal ground

4 NC No connection

5 TxD Transmit Data

6 NC No connection

7 DSR Data Set Ready

8 NC No connection

9 RxD Receive Data

This male DE-9 connector is present on the
Macintosh 128K, 512K, and 512K enhanced.

Mar 91
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Ports and Cables

Pin-Outs—Computer Ports
Modem/Printer Connectors (DIN-8)
Pin | Signal Signal Description
1 HSKo Handshake output; ponnected to SCC Data
Terminal Ready

2 HSKi Handshake input; connected to SCC Clear To Send

and Transmit/Receive Clock

3 TYD- Transmit Data (inverted); connected to SCC Transmit

Data; tri-stated when Request To Send is deasserted

4 SG Signal ground; connected to logic and chassis ground

5 RxD- Receive Data; connected to SCC Receive Data

6 TxD+ Transmit Data; connected to SCC Transmit Data;

tri-stated when Request To Send is deasserted
General-Purpose input; connected to SCC Data
B GPi Carrier Detect (or to Receive/Transmit Clock
if the VIA1 SYNC signal is high). Not connected on the
Macintosh Plus, Classic, LC, or lIsi.

8 RxD+ Receive Data; connected to the SCC Receive Data
These Mini DIN-8 (male) connectors are present on all Macintosh computers
except the Macintosh 128K/512K/512K enhanced. To connect DE-9 cables
to the Mini DIN-8 port, use adapter cable 590-0341 (beige) or
590-0553/699-0430 (smoke).

Page 10
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Ports and Cables
Pin-Outs—Computer Ports

Audio Input Connector

Pin Signal Signal Description
(Sleeve) GND Signal ground
(Tip) +8V +8 volts for powering electret microphone
3 " Audio input with @ maximum amplitude of
(Ring) Right 20 MV at 600 ohms impedance

This stereo, miniature phono plug is present on the Macintosh LC and llsi.

Audio Output Connector—Monaural

Pin Signal Signal Description
(Sleeve) GND Signal ground
(Tip) AUDIO .5-volt peak-to-peak audio signal

This monaural, miniature phono plug is present on the Macintosh 128K/512K/512K
enhanced, Plus, and SE. The internal speaker is disabled when this connector is

being used.
Audio Output Connector—Stereo
Pin Signal Signal Description
(Sleeve) GND Signal ground
(Tip) Left 1-volt peak-lc;?i:;ko?::). :slieg’r;zlh\::: ;n impedance
ag | g [ Tt smacay e nimeans

This stereo, miniature phono plug is present on all Macintosh computers except
the Macintosh 128K/512K/512K enhanced, Plus, and SE. The internal speaker
is disabled when this connector is being used.

* The Macintosh Portable produces a 0.75-volt peak-to-peak signal.

Mar 91
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Ports and Cables
Pin-Outs—Computer Ports

CAUTION: The SCSI interface uses the same type of
connector as a standard RS-232 serial interface. but is

electrically very different. DO NOT connect any RS-232
device or cablelo this connector. Doing socanresultin
damage to both the device and the computer.

SCSI Connector

Pin Signal Signal Description

1 REQ/ Request

2 MSG/ Message

3 110/ Input/output

4 RST/ Reset

5 ACK/ Acknowledge

6 BUSY/ Busy

7 GND Signal ground

8 Data0/ Data bit 0

9 GND Signal ground

10 Data3/ Data bit 3

11 Data5/ Data bit 5

12 Data6/ Data bit 6

13 Data7/ Data bit 7

14 GND Signal ground

15 C/D/ Control/data

16 GND Signal ground

17 ATN/ Attention

18 GND Signal ground

19 SEL/ Select

20 PARITY/ Data parity

21 Datat/ Data bit 1

22 Data2/ Data bit 2

23 Data4/ Data bit 4

24 GND Signal ground

25 TERMPRW +5 volts (terminator power)
This male DB-25 connector is on all Macintosh computers
except the Macintosh 128K, 512K, and 512K enhanced.

Terminator power is not provided on the Macintosh Plus.

Page 12 ASG—Macintosh Computers Mar 91
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Ports and Cables

Pin-Outs—Computer Ports

External Video Connector

Pin Signal Signal Description
1 RED.GND Red video ground
2 RED.VID Red video
3 CSYNC/ Composite sync
4 MON.ID1 Monitor ID, bit 1
5 GRN.VID Green video
6 GRN.GND Green video ground
7 MON.ID2 Monitor ID, bit 2
8 NC No connection
9 BLU.VID Blue video
10 MON.ID3 Monitor ID, bit 3
11 C&VSYNC GND Composite & vertical sync ground
12 VSYNC/ Vertical sync
13 BLU.GND Blue video ground
14 HSYNC.GND Horizontal sync ground
15 HSYNC/ Horizontal sync
Shell CHASSIS GND Chassis ground

This DA-15 connector is present on the Macintosh LC, lici, and llsi.
This video connector supports all Apple Macintosh monitors except
the Two-Page Display.

Mar 91 ASG—Macintosh Computers Page 13



Ports and Cables

e )e
Pin-Outs—Computer Ports
External Video Connector—Portable
Pin Signal Signal Description
1 FPDATA(0) Flat panel display data bus (bit 0)
2 FPDATA(1) Flat panel display data bus (bit 1)
3 +5V +5 volts DC
4 FPDATA(2) Flat panel display data bus (bit 2)
5 FPDATA(3) Flat panel display data bus (bit 3)
6 FPDATA(4) Flat panel display data bus (bit 4)
7 GND Ground
8 +5V +5 volts DC
9 GND Ground
10 FPDATA(5) Flat panel display data bus (bit 5)
11 FPDATA(6) Flat panel display data bus (bit 6)
12 FPDATA(7) Flat panel display data bus (bit 7)
13 BATT_VOLTAGE Direct connect to main battery
14 FLM Flat panel new frame sync
15 cLz/ Flat panel display data clock
The external video connector for the Macintosh Portable is a
male DA-15 connector. This connector does not support monitors
directly; an interface adaptor is required to connect an external
monitor to this video port on the Macintosh Portable.
Page 14 ASG—Macintosh Computers Mar 91
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Phone/Address

Directory

Apple Phone Numbers
Credits

Name

Address

Phone

Apple Technical Assistance Center

408-879-0220
Customer Service Administration

408-559-6444

Apple Service Account # (Filled in by service provider)

OO0

Send your Comments and Suggestions to:

Applelink: ASG

This Apple® manual was written, edited, and
composed on Apple Macintosh® computers.
Proof pages were created on Apple LaserWriter®
printers. Final pages were created on the
Varityper® 4300P. The following software programs
were used in the creation of the Apple Service
Guide: Aldus® FreeHand™, Aldus PageMaker®,
Macreations™ Tycho™, MetaDesign™, and
Microsoft® Word.

The Apple Service Guide for Macintosh Computers
is a product of the Service Technical Publications Depart-
ment. The ASG development team includes the following
persons:

Lead Writer: Dave Thoms

Writers: Kathy Smith, Sharon Martin,
Kay Tierney

Editors: Hunter Greer, Terry Cabrinha

Graphic Designer: Steve Rancourt

Production: Laura Ashby

Special thanks to the Apple Technical and Customer
Support personnel and the Apple Service Providers
who reviewed early drafts of this book and helped us
define its contents and format.






