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Macintosh Computers-Introduction 

Introduction 

The Apple Service Guide for Macintosh Computers is the first release in a series of 
booklets being developed to help Apple-certified technicians troubleshoot and 
repair Apple products at their customers' sites. Future releases in the Apple Service 
Guide series will cover, in the order of their expected release, LaserWriter printers, 
networking and communications , imaging devices, and Macintosh peripherals. 

The Apple Service Guide for Macintosh Computers does not replace the 
Apple Service Technical Procedures. The Apple Service Guide takes pieces of 
information from the Technical Procedures and other Service publications, and 
presents this information in a booklet format that is easy to use and easy to carry. 
The guide includes only information that experienced technicians have told us will 
help them service Macintosh computers more quickly and reliably at the customer's 
site. 

Key features, contents, and suggestions for using the Apple Service Guide for 
Macintosh Computers are described below. 

Key Features 

Portability-At 5-1 /2 inches by 8 inches, the guide is easy to handle and carry. 
Guide length has been kept under ·150 pages to ensure that it can be easily 
molded around tools or slipped into the side-pocket al a briefcase. 

Ease of use-Front to back, the guide has been designed to ensure its usability. 
The plastic spiral-binding is tough and enables you to lay the book open on any 
available surface. The paper is durable, and its matte finish prevents glare from 
overhead lighting. And the booklet uses tabs, subject/product icons (in the 
upper-outside corner of each page) , and color-highlighted headings (at the top 
of the page) to help you locate information more quickly. 

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

No updating required-This guide includes predominantly stable information, 
and will be updated only as necessitated by product changes or new product 
introductions. When an updated version of the guide is available, the new 
version will completely replace the old. 

Professional appearance-The guide is a high-quality Apple publication that 
you'll be proud to refer to. Its cover employs a new Service design arid has a 
protective coating to resist stains . Color has been used throughout !tie book to 
emphasize important information. And the high-resolution printing process 
ensures both the professional appearance and the readability of all material in 
the guide. 
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Macintosh Computers-Introduction 

Using the Guide/Guide Contents 

The Macintosh Computers guide has an introductory section (devoted to safety 
practices and procedures) and seven tab sections: 

Tab 1: Macintosh 128K, 512K, 512K enhanced, and Plus 
Macintosh SE and SE/30 Tab 2: 

Tab 3: Macintosh Portable 
Tab 4: Macintosh II , llx, and llfx 
Tab 5: Macintosh llcx and llci 
Tab 6: General Information 
Tab 7: Ports and Cables 

The five Macintosh computer sections (tabs 1 through 5) contain information 
specific to those particular models of the Macintosh computer. The types of 
information included in these tab sections, however, are much the same: 

Exploded view and logic board drawings of the Macintosh system 
System specifications 
Parts lists with part numbers-replacement parts are indented beneath the 
main modules* 
System adjustment and upgrade procedures 
Symptom/cure charts 

The General Information section contains information that is pertinent to all 
Macintosh computers. In this section you can find the following: 

Internal disk drive information 
SIMM identification and system-software compatibility tables 
Guide to system failure and error codes 
Generic troubleshooting guide and flowchart with MacTest™ hookups 
Special tools index 

The Ports and Cables section includes a table of peripheral cables, Macintosh 
external connectors, tables of peripheral cable pin-outs , and pinfaces. 

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

To Apple's On-Site Technicians: 

We hope you always carry and use the Apple Service Guides when responding to 
on-site service calls. Help us ensure that these guides meet your needs. Send your 
recommendations for future releases of the Apple Service Guide to us at the follow-
ing Applelink® address: 

AppleLink: ASG 
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WARNING: The compact Macintosh computers contain 
high voltage and a high-vacuum picture tube. To pre-
vent serious personal injury and property damage, make 
sure you read and understand the safety precautions on 
the following pages. 

WARNING: Voltage and video adjustments are per-
formed with the power on. Review the following CRT 
safety and live adjustment rules before performing these 
adjustments. 

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

WARNING: Make sure that you are not grounded when: 
You are working on plugged-in equipment 
You are discharging a cathode-ray tube (CRT) 
You are working on an unplugged CRT that has not 
yet been discharged 
You are performing live adjustments 

WARNING: Electrostatic discharge (ESD) can cause 
severe damage to sensit ive 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. 

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

WARNING: Lith ium batteries have some potential for 
explosion if improperly handled. "Dead" lithium batter-
ies are considered hazardous waste and must be re-
turned to Apple in their original packaging for disposal 
following EPA guidelines. 
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Ten Rules to CRT Safety 

1. 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 . 

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

3. 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 com-
ponents from ESD damage and should be used only when working on "dead" 
(uncharged) equipment. 

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

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

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

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

8. 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 vo lts even when power is off and can regain 
some charge even after being discharged. 

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

10. In addition, never touch the following components (see Figure) when 
adjusting a live Macintosh CRT: 
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The back of the power switch 
The yoke wires 
The anode connector 
The anode wire 
The flyback transformer 
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Discharging & Devacuuming the CRT 

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

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

Discharge Procedure 

1. Remove your grounding wriststrap and jewelry, and put on safety goggles. 
2. Attach the alligator clip on the CRT discharge tool to the metal part of the ground 

lug (see Figure on the previous page) . 
3. Put one hand in your pocket or behind your back. With you r other hand, insert 

th e tip of the CRT discharge tool under the anode cap (see Figure) until it 
touches the anode ring. 

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

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

Disposing of the Cathode-Ray Tube (CRT) 

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

Materials Requi red 

WARNING : To properly dispose of a defective CRT you 
must first devacuum the cathode-ray tube. Discarded 
CRTs that have not been devacuumed may become 
cracked and implode, injuring anyone who happens to 
be near. 

Thick cardboard box large enough to conceal the CRT 
Large, sharp diagonal cutters 
Large pliers and duct tape 
Safety goggles and gardening gloves 
12" x 12" piece of cloth or heavy paper 

Devacuuming Procedure 

1. Put on safety goggles. 
2. In the side of the box , about six inches from the bottom, cut a hole just large 

enough to insert the tip of the CRT neck. 
3. Place the CRT inside the box with the tip of the neck protruding through the hole, 

and tape the box flaps down with the duct tape (see Figure). 
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Figure: Devacuuming the CRT 

WARNING: Only the very tip of the CRT neck should be 
protruding through the hole in the box, and the box must 
not have any other opening. 

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

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

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

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

ESD Prevention 

Electrostatic discharge (ESD) can irreparably damage the sensitive CMOS chips 
and printed circuitry of modern electronic components. Plastic utensils , styro-
foam cups, polyester clothing , even the ungrounded touch of your hand carry 
sufficient electrostatic charges to damage electronic components. Follow the 
ESD prevention rules and procedure on the next page to prevent ESD damage. 
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ESD Prevention Rules 

1. Before working on any device containing a pri nted circuit, ground your-
self and your equipment. Use a grounded conductive workbench mat and a 
grounding wriststrap, and ground your equipment to the mat. However: 

WARNING: Make sure that you are not grounded when: 
You work on plugged-in equipment 
You discharge a cathode-ray tube (CRT) 
You work on an unplugged CRT that has not yet been 
discharged 

2. Do not touch anybody who is working on integrated circuits. You could 
"zap" the equ ipmentthrough the technician-even if the technician is grounded. 

3. Use static-shielding bags for boards and chips during storage, transpor-
tation , and handling. Leave al l 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, vinyl , or styrofoam into the 
work environment. The electrostatic field around these nonconductors 
cannot be removed. 

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

Setting Up an ESD-Safe Workstation 

Materials Regu ired 
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 

Setup and Procedure 

1. Remove all ESD hazards from the area. Nonconductive materials (see ru le 
#5 above) cannot be grounded and retain charges fo r hours and even days. 

2. 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. 

3. Connect the ground cord of the workbench mat to ground. 
4. Use a wriststrap ground cord. Fasten it to the workbench mat and to the 

wriststrap. The wriststrap shou ld touch your skin. 
5. Finally, ground the equipment you are working on. Use all igator clips and 

a grounding cord to attach any metal part of the device you are working on to 
the grounded workbench mat. 
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Macintosh/Macintosh Plus Specifications 

Microprocessor MC6SOOO ; 32-bit internal data bus 
7.S3 MHz clock speed 

Memory 12SK, 512K 
Plus: 1 MB, expandable to 4 MB 
12SK ROM standard 

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

Interfaces Two RS-232/RS-422 serial ports (DB-9 on the 
Macintosh 12SK/512K; Mini DIN-Son the 
Macintosh Plus) 

One SCSI parallel port (Macintosh Plus only) 
One DB-19 external disk drive port 
One sound port 

Internal Storage Built-in 3.5-inch 400K drive for 12SK and 512K 
Built-in 3.5-inch SOOK drive for 512Ke and Plus 

(uses 3.5-inch hard-case floppy disks either 
double-sided with SOOK capacity, or single-
sided with 400K capacity) 

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

Clock/Calendar CMOS custom chip with 4.5-volt user-
replaceable battery backup (i ncludes 
256 bytes of memory which remembers 
system parameters even with the 
machine turned off) 

Electrical Line voltage: 105 to 125 volts AC 
Frequency: 50 to 60 Hz 
Maximum power: 60 watts 
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•Mldiii!@f!it.1fiM§li1t.t-liH!lt• 1.11 11JI L Parts List 
Macintosh only 

400K Mechanism, Apple 3.5 Drive 
Shield for Internal Drive 

128K Main Logic Board 
512K Main Logic Board 

IC, ROM Low (128K/512K logic boards , not upgraded) 
IC, ROM High (Upgraded 512K boards-supports BOOK drives) 
RFI Shroud 

Front Bezel 
Mylar Washer 

Keyboard Parts : 
Keyboard Bottom Case 
Keyboard Top Case 
Keycap Set 

Rear Housing with Label 
Agency Approval Label 
Agency Approval Label , 51 2K Enhanced 
Battery, Alkaline, 4.5 V 
Logo Label (Bezel) 
Logo Label (Housing) 
Macintosh Battery Door, Beige 
Macintosh Foot 
Macintosh Label 
Macintosh Signature 512K Label 
Reset/Interrupt Switch, Beige 
Reset/Interrupt Switc;;h, Smoke 
Screw, Tap, 8-32 x .625 Fill , Torx, Black Zinc Oxide 
Screw, Tap, M 4.22 x 1.41 x 16, Torx , Zinc 

Macintosh Plus only 

Floppy Metal Housing (for transporting) 
Packing Disk, 2-sided (for transporting) 
Screw, M 3 x 6, with two washers 

Front Bezel 
Ground Cl ip 
Logo Plate Label 

Keyboard, Platinum (with cable) 
Keyboard , Platinum, French Canadian 
Keyboard , Platinum, German 
Keyboard , Platinum, Spanish 
Keyboard , Platinum, French 
Keyboard , Platinum, Italian 
Keyboard Parts: 

Bottom Cover, Beige 
Bottom Cover, Platinum 
Keycap Set, Beige 
Keycap Set, Smoke 
Mitsumi Keyswitch 
Mitsumi Locking Keyswitch 
Top Cover, Beige 
Top Cover, Platinum 

Apple Service Guide-Macintosh Computers 

661-76156 
805-0765 

661-96152 
661-96236 

342-022 1 
342-0220 
805-0577 
810-0373 
725-0018 

815-0754 
815-0728 
658-7039 
630-5139 
825-4018 
825-1014 
742-0003 
825-0547 
825-0613 
815-0938 
865-0051 
825-0742 
825-1065 
815-0737 
815-0763 
435-5002 
426-1007 

805-5050 
003-0003 
462-3401 
810-0379 
805-0910 
825-1256 
661 -0416 

C661-0416 
D661-0416 
E661 -0416 
F661-0416 
T661-0416 

815-0937 
815-0984 
658-5186 
658-5190 
705-0104 
705-0044 
815-0936 
815-0983 
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Parts List 
Logic Board (w/o RAM ; replaces 661-0321 ) 

Macintosh Plus RFI Shroud 
Resistor, 150 Ohms, 1 /4 W, ±5% 
SIMM, 256K, 120 ns 
SIMM, 256K, DIP, 120 ns 
SIMM, 1 MB, 120 ns 

Rear Housing, Beige 
Agency Approval Label, Beige 
Battery Door, Beige 

Rear Housing , Platinum 
Agency Approval Label , Platinum 
Battery Door, Platinum 

Macintosh & Macintosh Plus 

SOOK Mechanism, Apple 3.5 Drive (512K Enhanced) 
3-1 /2" Drive Cable Internal (red stripe) 
3-1 /2" Drive Cable Internal (yellow stripe) (512K Enhanced) 
Shield for Internal SOOK Drive (512K Enhanced) 

CRT and Yoke Assembly 
Keyboard , Beige (replacing 661-96154) 

Alps Alpha Lock Keyswitch 
Alps Long-Stem Keyswitch 
Keyboard/Keypad Cable , Beige 
Keyboard/Keypad Cable, Smoke 
Screw, Tap 2.20 x 6.25 (Keyboard Case) 

Macintosh Chassis 
Screw, Tap, 6-32 x .375, Chassis Grounding 
Screw, Tap, M 4.22 x 1.41 x 13 (CRT & Chassis) 
Screw, M 3 x .5 x 6 

Macintosh Mouse 
Apple Mouse, Platinum 
Mouseball Retainer 
Rubber-Coated Mouseball 

Numeric Keypad Assembly 
Macintosh Foot 
Screw, Tap, 2.2 x 6.25 

Power Cable , Beige 
Power Cable , Smoke 
Power Supply , Beige 
Power Supply , Platinum 
Power/Sweep Board, 220 V 

Brightness Knob, Smoke 
Cable , CRT Socket 
Cable , Power Supply to Logic 
Fuse, Power Supply, lnt'I , 1.6 A 250 V 
Fuse, Power Supply, U.S. , 2.5 A 250 V 
Insulator Shield (Back of Power Supply) 
Lower Ground Clip 
Screw, 2.9 x 10 mm 

Service Packaging , SOOK/1.4 MB Drives 
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661-0525 
S05-5047 
101-4151 
661-0402 
661-0494 
661-0403 
630-5211 
S25-1254 
S15-093S 
630-5235 
S25-1345 
S15-0971 

661-0345 
590-0167 
590-0437 
S05-0217 
076-0103 
661-0322 
705-0077 
705-0070 
590-0144 
590-0170 
430-1025 
S05-0766 
490-0002 
426-1001 
462-3100 

661-96155 
661-0400 
S15-0409 
699-S001 
65S-4045 
S65-0051 
430-1025 
590-013S 
590-0131 
661-0461 
661-0462 

661-76214 
S65-0029 
590-0160 
590-01S4 
740-0060 
740-0300 
725-0011 
S05-0576 
470-2101 
602-0210 



D 
Power/Sweep Voltage Adjustment 

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

Figure: Voltage Adjustment Control 

WARNING: Voltage adjustments are performed with 
the power on. Review the CRT safety and live adjust-
ment rules before performing this procedure. 

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

Voltage Adjustment Procedure 
1. Switch off power, disconnect the power cord, and disconnect any peripheral 

devices. 

2. Connect the voltage test cable to the external disk drive port. 

3. Use the voltmeter and orange test cable as fol lows: 
a. Connect the black voltmeter lead between the ground terminal of the 

voltmenter and the computer chassis. 
b. Connect the orange test cable lead (12-volt lead) to the voltage input 

terminal on the voltmeter. 
c. Connect the power cord and switch on the computer. The voltage reading 

must be from 11 .90 to 12. 75 volts. 
d. If not within tolerance, use the plastic alignment tool to adjust the voltage 

regulator on the power/sweep board (see Figure). 

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

5. Connect the red test cable lead (5-volt lead) to the voltage input terminal and 
switch on computer. If the voltage reading is not from 4.85 to 5.15 volts, adjust 
the voltage regulator (see Figure) . 

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

Centering Rings 

Figure: CRT Adjustment Controls 

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

Tilt Adjustment Procedure 

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

2. Loosen the yoke clamp screw two or three turns. 

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

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

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

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

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

8. Replace the cover. 
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Centering Ring Adjustment Procedure 

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

2. Locate the two centering rings on the yoke assembly. If a bonding material is 
holding the rings in place, use a small mat knife to break the bonding. 

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

4. Rotate each ring about half a turn and observe the effect on the screen. The 
adjustment of the centering rings determines whether the picture is centered 
or offset to one side. 

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

6. When the screen is properly centered , switch the power off, unplug the 
computer, and replace the cover. 
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Video Adjustments 

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

Brightness 
Control 

Focus 
Adustment ---;t-tt--- Height 

Adjustment 

Figure: Video Adjustment Controls 

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

Brightness and Contrast Adjustment Procedure 

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

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

3. Turn the contrast control fully clockwise. 

4. Using the alignment tool, turn the brightness control fully counterclockwise so 
that white lines are visib le on the screen. Then turn the brightness control 
clockwise until the white lines just disappear. 

5. Turn the contrast control slightly counterclockwise to achieve the ideal 
brightness and contrast adjustment. 

Size Adjustment Procedure 

1. Use the plastic alignment tool to adjust the width until the raster is approxi -
mately 7 inches wide. 

2. Use the alignment tool to adjust the height until the raster is approximately 4. 7 
inches high. 

Focus Adjustment Procedure 

1. Tu rn the focus adjustment fully clockwise. Then turn the focus adjustment 
back (counterclockwise) one-eighth of a turn . 

2. Switch the power off, ur:iplug the computer, and replace the cover. 

Page 10 Apple Service Guide-Macintosh Computers 



Symptom/Cure Chart 
Video Problems 

No video , but audio 
tone is present and 
drive operates 

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

Drive Problems 

Disk ejects ; display 
shows disk icon 
with blinking "X" 

Unable to insert 
disk all the way 

Drive will not eject 
disk 

Will not read disks 
on internal or 
external drive 

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

Drive continually 
ejects disk 

Solutions 

1. Turn contrast control fully clockwise. 
2. Check video cable. 
3. Replace neck cable. 
4. Replace power/sweep board. 
5. Replace logic board. 

1. Replace power/sweep board. 
2. Replace logic board. 

Solutions 

1 . Replace bad disk. 
2. Replace disk drive cable. 
3. Replace disk drive. 
4. Replace logic board. 

1 . Power off the system and hold mouse button 
down while switching power back on to ensure 
eject cycle has been completed. 

2. Replace disk drive. 

1. Hold down <Shift> and <Command> keys and 
press 1 (for the internal drive) or 2 (for external 
drive). 

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

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

4. Replace disk drive. 

1. Replace bad disk. 
2. Replace disk drive cable. 
3. Replace Mylar RFI shield. 
4. Replace disk drive. 
5. Verify ROMs on logic board. 
6. Replace logic board. 

1. Replace disk drive cable. 
2. Replace disk drive. 
3. Replace logic board. 

1. Check disk drive cable. See Internal Disk Drive 
Cable Compatibility in General Information. 

2. Replace disk drive. 
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Symptom/Cure Chart 
Drive Problems 
(continued) 

Disk drive runs 
continuously 

400K drive 
will not boot 

Peripheral Problems 

Cursor does not 
move 

Cursor moves but 
clicking mouse 
produces no 
response 

No response to any 
key on the keyboard 

No response from 
a particular key 

Known-good 
lmageWriter, or 
lmageWriter II 
will not print 

Known-good 
LaserWriter 
will not print 

Solutions 

1 . Replace bad disk. 
2. Replace disk drive cable. 
3. Replace disk drive. 
4. Replace logic board. 

1. If logic board has Rev. A ROMs and drive 
stepper motor is serial number F51 8 or higher, 
upgrade to Rev. B ROMs. 

2. Replace disk drive. 

Solutions 

1. Connect mouse. 
2. Replace mouse. 
3. Replace logic board. 

1. Replace mouse. 
2. Replace logic board. 

1. Replace keyboard cable. 
2. Replace keyboard. 
3. Replace logic board. 

1. Replace keyswitch. 
2. Replace keyboard. 
3. Replace logic board. 

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

2. Replace software with known-good software. 
3. Replace printer interface cable. 
4. Replace logic board. 

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

2. Replace software with known-good software. 
3. Refer to Networks tab in Apple Service 

Technical Procedures. 
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Symptom/Cure Chart 
Miscellaneous 
Problems 

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

Clicking or chirping 
sound 

Smoke/odor issues 
from computer 

No video, no audio 
tone , and no drive 
operation 

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

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

Macintosh Plus 
hangs on startup 

Macintosh 512K 
enhanced has two 
RFI shrouds 

Solutions 

1. Check power/sweep voltage. 
2. Replace power/sweep board , logic board , and 

internal drive; then turn on Macintosh Plus. 
Replacing only the power/sweep board may 
damage the new power/sweep board. 

1. Connect logic board cable. 
2. Perform voltage adjustment. 
3. Replace power/sweep board. 
4. Replace logic board. 

- Replace power/sweep board. 

1. Connect power cord. 
2. Turn power on. 
3. Replace power cord . 
4. Check fuse. 
5. Replace power/sweep board. 
6. Replace logic board. 

- Replace Macintosh Plus logic board. 

- Remove switch and file it down 1/16 of an inch. 

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

- Some machines have two RFI shrouds installed. 
Replace two RFI shrouds with one RFI shroud. 
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Macintosh Plus Kits 
Things To Remember 

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

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

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

800K Disk Drive Kit Installation Procedure 

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

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

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

ROM 
HI 

LOW 

4. Remove the internal disk drive. 

PIN 
342-0341 
342-0342 

Location 
D5 
D8 

5. Install the logic board and the new SOOK internal disk drive. 

6. Install the RFI shield and the cover. 

Logic Board Kit Installation Procedure 

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

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

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

ROM 
HI 

LOW 

P/N 
342-0341 
342-0342 

Location 
D5 
D8 

4. Install the new 1 MB logic board , the new RFI sh ield, and the new cover. 
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Macintosh Plus Memory Upgrade 

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

[JJ =D=c::> @.) 
= == nno 

0DUmJ8EJ UU 
= = D D D D 68000 Microprocessor D D o=o 

BANK A 

DDDDI 
DDDDDDDD:::J 0 BANK B 

Figure: Macintosh Plus 1 MB Logic Board 

Upgrade Procedure 

1. Clip or install the needed resistor (see chart below). 
2. Remove/install the SIMMs as indicated in the chart below. Use the SIMM 

removal tool (see Special Tools Index under General Information). 

RAM Resistors SIM Ms 

1 MB RB installed 2-256K SIM Ms (Bank A) 
R9 removed 2-256K SIMMs (Bank B) 

2.5 MB RB removed 2-1 MB SIMMs (Bank A) 
R9 removed 2-256K SIMMs (Bank B) 

4MB RB removed 2-1 MB SIMMs (Bank A) 
R9 removed 2-1 MB SIMMs (Bank B) 
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ROM Upgrade & ROM Compatibility 

To be compatible with the current 400K disk drive stepper motor, the 12SK/512K 
Macintosh should have ROM HI 342-0220-B at location 05, and ROM LOW 342-
0221-B at location OS. If these ROMs are not installed, upgrade the logic board 
by replacing the boot ROMs as shown below. 

ROM Upgrade Procedure 

1. Power off the Macintosh, remove the power cord and cover, and discharge the 
CRT. Use the CRT discharge tool (see Special Tools Index under General 
Information). 

WARNING : Failure to follow the rules for safe CRT dis-
charge could result in serious injury or property dam-
age. The Macintosh CRT must be discharged to the 
ground lug to prevent damage to the logic board. 

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

3. Remove the logic board and verify old ROMs are installed. 

4. Using an IC extractor, remove the old ROMs. 

5. Install the new ROMs in the appropriate location-ROM HI (P/N 342-0220-B) 
at location 05, ROM LOW (P/N 342-0221-B) at location OS. The notch at the 
end of each ROM should face the front of the machine on installation. 

6. Replace the Macintosh logic board and the cover. 

7. Run Mac Test to verify correct operation . 

ROM Compatibility for BOOK Drives 

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

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

Low Boot: 

Old ROMs 
342-0341-A 
342-0341-B 
342-0342-A 

New ROMS 
342-0341-C 

342-0342-B 
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