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Introduction 

The Apple Service Guide for Macintosh Displays and Video Cards is 
designed to assist Apple-certified technicians in troubleshooting and 
repairing Apple monitors at the customer's site. This guide contains 

monitor and video card information from the 1992 Apple Service Guide 
Monitors and Mass Storage and contains monitors and video cards 
introduced from October 1992 through August 1996. 

The Apple Service Guide for Macintosh Displays and Video Cards presents 
information from the Service Source CD and other service publications in 
a booklet format that is easy to use and carry. The guide includes only 

information that experienced technicians need to quickly and _ reliably 
service Macintosh displays at the customer's site. These guides do not 
replace the Apple Service Source CD. 

The Macintosh Displays and Video Cards Apple Service Guide is divided 
into four tabbed sections: Apple Multiple Scan Displays, Color Displays, 
Monochrome Displays, and Macintosh Video Cards. The displays are 
arrranged by size (smallest to largest) within the tabbed sections. 

The Macintosh Displays and Video Cards Apple Service Guide contains 
the following chapters : 

»9e0e09000080808808800828080000288080898929808988988808 

Chapter 1: General Monitor Information 

Chapter 2: Apple Multiple Scan 14 Display 

Chapter 3: — Apple Multiple Scan 15 Display 

Chapter 4: Apple Multiple Scan 17 Display 

Chapter 5: Apple Multiple Scan 1705 Display 

Chapter 6: — AppleVision 1710 and 1710AV Display 

Chapter 7: — Apple Multiple Scan 20 Display 

Chapter 8: Macintosh 12" RGB Display 

Chapter 9: — AppleColor High-Resolution RGB Monitor 

Chapter 10: Apple Basic Color Monitor 

Chapter 11: AudioVision 14 Display 

Chapter 12: Apple Color Plus 14" Display 

Chapter 13: Apple Performa Display/Plus 

Chapter 14: Macintosh Color Display 

Chapter 15: Macintosh 16" Color Display 

Chapter 16: Macintosh 21" Color Display 

Chapter 17: Apple High-Resolution Monochrome Monitor 

Chapter 18: Macintosh 12" Monochrome Display 

Chapter 19: Macintosh Portrait Display 

Chapter 20: Apple Two-Page Monochrome Monitor 

Chapter 21: Macintosh Video Cards 
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Important 

XiV 

Chapter_1: General Monitor Information: This chapter contains vital 
information that you must understand before you service any monitor, 

including 

e — Safety and ESD information 

¢ — Diagnostics guidelines 

¢ — Environmental display distortions information 

¢ — Display model numbers 

¢ — Display resolutions and specifications 

Chapters 2—20: The display chapters contain information specific to 
particular Apple display models. These chapters include the following: 

¢ — Exploded-view drawings of the displays 

¢ — Graphics of main circuit boards 

¢ — Alphabetical parts lists with part numbers 

¢ — Video adjustment procedures 

¢ — Foldout graphics of video adjustments 

¢ — Troubleshooting information 

Chapter_21: Macintosh Video Cards: This chapter presents information 

on all Macintosh video cards, including 

¢ Illustrated parts list 

¢ — Graphics of video cards 

¢ Compatibility and video output charts 

¢ Video card upgrade information 

When ordering a replacement module or spare part, be sure to check the 
part number given in this guide against the current information in the 
AppleOrder system, or in the Apple Service Price Pages, which are 

updated frequently. 
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Safety Information 

Ten Rules to CRT Safety 

Cathode-ray tube (CRT) monitors are dangerous. Use the following 

safety rules to avoid injury when working on Macintosh monitors. 

i, 

10. 

Do not work on a monitor alone. In case of an accident, having 

someone nearby—and having someone trained in CPR—could save 

your life. 

Remove all jewelry before performing repairs on a CRT. Remov- 

ing these conductors reduces the possibility of electric shock. 

Never use a grounding wriststrap or heelstrap or work on a 

grounded workbench mat when discharging a monitor, or when 

performing live adjustments. 

Wear safety goggles when working with a CRT. The CRT contains 

a high vacuum. If cracked or broken, the CRT can implode (collapse 

into itself). To protect your eyes, always wear safety goggles. 

Before working inside a monitor, turn off the power and discon- 

nect the external 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 making live adjustments. 

Keep one hand in your pocket or behind your back when work- 

ing on a live monitor. This reduces the risk of current passing 

through your body, should you accidentally contact high voltage. 

Always discharge the anode before touching anything inside the 

monitor (see Figure 1). High voltage (up to 12,000 V DC) can be 

present on the anode and other components—even when power is 

off. 

Never touch the anode connector or the anode aperture. When a 

CRT or CRT/video board is replaced, the anode connector is 

removed, exposing the anode. The anode can retain a charge of 

several thousand volts even when power is off, and can regain 

some charge even after discharge. 

Do not pick up or handle a CRT by the neck (see Figure 1). To pre- 

vent an implosion, take every precaution against breaking the 

tube. Be especially careful with the neck, where the tube is thin- 

nest. 

When adjusting a live CRT, never touch any of the components 

shown in Figure 1. 
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Figure 1. CRT Discharge and Danger Points 

Discharging the CRT 

A Caution _ Discharge the anode to the metal part of the bezel. Failure to do so 
will damage the logic board. 

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 bezel (see Figure 1). 

3. Put one hand in your pocket or behind your back. With your other 
hand, insert the tip of the CRT discharge tool under the anode cap 
(see Figure 1) until it touches the anode ring. 

4. Remove the CRT discharge tool. To be sure that the CRT is dis- 
charged, repeat the discharge procedure. (You may want to repeat 
the procedure using a flat-bladed screwdriver with an insulated 
handle.) 

AWarning The anode can build up voltage over time. To drain off any residual 
charges, establish an ongoing ground. After discharging the CRT, fas- 
ten one end of an alligator lead to the metal part of the bezel, and 
the other end to the anode aperture. 

Macintosh Displays and Video Cards 3 



A Warning 

A Warning 

Disposing of the CRT 

To prevent serious injury, follow the procedure described in this section 

whenever you discard a CRT. 

To properly dispose of a defective CRT, you must first devacuum the 

cathode-ray tube. Discarded CRTs that have not been devacuumed 

may crack and implode, injuring anyone who happens to be near. 

Materials Required 

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 

1s 

Z 

Put on safety goggles. 

In the side of the box, cut a hole just large enough to insert the tip 

of the CRT neck. 

Place the CRT inside the box with the tip of the neck protruding 

through the hole, and tape the box flaps down with the duct tape 

(see Figure 2). 

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 open- 

ing. 

Put on gloves and, using the diagonal cutters, carefully clip off the 

connector pins on the end of the CRT neck (see Figure 2). 

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 pur- 

pose of the veil is to catch bits of glass that may fly during the next 

step (see Figure 2). 

Make sure that no one is standing nearby. Stand to one side, reach 

under the veil, and, with the large pliers, grasp the exposed tip of 

the CRT. Look away while you snip off the tip of the CRT. 

General Monitor Information 



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

Connector Pins 

Cloth or 
Paper 

Figure 2. Devacuuming the CRT 
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ESD Prevention 

A Warning 

Electrostatic discharge (ESD) can irreparably damage the sensitive chips 
and printed circuitry of electronic components. Plastic utensils, foam 

cups, polyester clothing, and even the ungrounded touch of your hand 

carry sufficient electrostatic charges to damage electronic components. 

Follow these ESD prevention rules and the procedure for setting up a 

safe workstation in order to prevent ESD damage. 

ESD Prevention Rules 

1. 

bho 

VW 

Before working on a device containing a printed circuit, ground 
yourself and your equipment. Using a grounded conductive work- 

bench mat and a grounding wriststrap, ground your equipment to 

the mat. 

Make certain that you are not grounded when: 

¢ You work on plugged-in equipment 

* You discharge a cathode-ray tube (CRT) 

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

Do not touch anyone who is working on integrated circuits (ICs). 

You could “zap” the equipment through the technician—even 

though the technician is grounded. 

Use static-shielding bags for boards and chips during storage, 
transportation, and handling. Leave all Apple service components 

in the ESD-safe packaging until you need them. 

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

Do not wear polyester clothing or bring plastic, vinyl, or polysty- 
rene plastic into the work environment. The electrostatic field 

around these nonconductors cannot be removed. 

Never place components on any metal surface. Use antistatic, con- 

ductive, or special foam rubber mats. 

If possible, keep the humidity in the service area between 70 per- 
cent and 90 percent, and use an ion generator. Charge levels are 

reduced (but not eliminated) in high-humidity environments and 

in areas with ion generators. 

If an ESD pad/workstation is not available, plug in the computer 
and touch the bare metal on the power supply to discharge elec- 

trostatic charges. 
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Setting Up an ESD-Safe Workstation 

Materials Required 

Conductive workbench mat with ground cord 

Wriststrap with built-in 1-megohm resistor and ground cord 

Equipment ground cord with alligator clips 

Ground/polarity tester 

Remove all ESD hazards from the area. Nonconductive materials (see 
ESD Prevention Rule 5) cannot be grounded and can retain charges 
for hours (and even days). 

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

Connect the ground cord. Fasten it to the workbench mat and to 
the wriststrap. The metal on the wriststrap should touch your skin. 

Finally, ground the equipment on which you are working. Use alli- 
gator clips and a grounding cord to attach any metal part of the 
device on which you are working to the grounded workbench mat. 

Macintosh Displays and Video Cards 7 
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Environmental Display Distortions 

Monitor Distortion 

Environmental distortion is especially noticeable on large-screen moni- 

tors. Even monitors set to factory specifications may appear distorted 

when set up in a new environment. This problem affects all monitors, 

and is not specific to Apple monitors. 

If you encounter a monitor experiencing one of the symptoms listed 

below, check first for environmental causes before attempting to repair 

or adjust the monitor. 

Geometric distortion symptoms include the following: 

¢ A jittering or shaking of the picture 

¢ — Discolored areas in the picture 

¢ — Horizontal lines cycling across the screen 

* — Distorted image (raster is tilted, bowed, shifted up, and so on) 

These symptoms can all be caused by electromagnetic interference. Try 

swiveling or moving the monitor to another location, and note any 

changes in the display. If possible, the best test is to remove the moni- 

tor from the building, and recheck the display in an entirely different 

location. If the display changes when you swivel or move the monitor to 

another location, the environment is the source of the problem. 

Environmental Influences 

Possible sources of electromagnetic interference include the following: 

¢ Other monitors 

¢ — Fluorescent lights 

¢ Metal desks, metal file cabinets, and metal book shelves 

¢ — Motors (in fans, in air conditioners, and so on) 

* Magnets (in speakers, in some mobile phones, and so on) 

Keep in mind that module-swapping cannot fix a monitor with environ- 

mental distortion problems, and that adjusting a monitor with environ- 

mental distortion problems alters the factory settings. You may be able 

to adjust a monitor to compensate for an unfriendly environment. 

However, if your customer moves the monitor to another location, the 

resulting geometric distortion could be much worse because the moni- 

tor is no longer set to factory specifications. 

8 General Monitor Information 
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Diagnostics 

Display Service Utility 

This application replaces the functionality of the MacTest Pro Display 
Patterns and Display Settings Restore Utility. The Display Service Utility 
presents much of the same functionality of these former test modules, 
but combines them into one application that has a new, easier-to-use 
interface. 

Use the Display Service Utility to generate video test patterns (see Figure 
3), create and write display settings on multiscan displays, and to adjust 
the geometry of specified displays. The utility runs on any Macintosh 
using System 7.0 or greater, and supports all Apple displays. 

Standard Screen Patterns 

Display Service Utility 

._ = 
Gray Bars Full Black Screen Full White 

Screen 

Background) Background) 

Screen osinochlin for 1705 

White Box 
Centered on 
Black Screen 

_ 
Crosshair Horizontal Verical Lines Verical Lines Horizontal Verical Lines 

Lines Lines at at Bottom at Top Lines at at Sides 
Left Top & Bottom 

Screen Patterns for 21" 

North/South Center Line East/West Percent Signs 
Bars Bars 

Figure 3. Display Service Utility Test Patterns 

Macintosh Displays and Video Cards 9 
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Note 

Note 

10 

Light Meters 

Luminance readings are required when adjusting monitors. The three 

tools to measure luminance are a photometer, the Model L-248 light 

meter, and the Model 246 light meter. Any of these tools can be used and 

the results vary with each tool. 

This section covers setup for the Model L-248 and Model 246 light meters 

(see Figure 4), which are used for video adjustments. Readings from 

these meters differ. Each display has specific meter readings. Note which 

meter you are using before making adjustments. Refer to the “Adjust- 

ments” section in the individual chapters for meter readings. 

Model L-248 Set Up 

Because of a battery reliability issue, Apple has decided to discontinue 

the use of the Model L-248 light meter. The Model L-248 meter requires a 

battery and has proven to be inaccurate if the battery power gets low, 

whereas the Model 246 meter requires no battery and is consistently 
accurate. 

To set up the Model L-248, follow these steps: 

1. Check the battery. Press the red battery test button on the back of 

the light meter (see Figure 4A). If the reading (on the front of the 

meter), is out of the red area, replace the battery. 

2. Move the slide switch (see Figure 4A) to the correct scale (either the 

2-10 scale or the 10-18 scale). 

Check the Adjustments section for specific monitor meter readings. 

3. Slide the diffuser to uncover the lens (see Figure 4A). 

4. Hold the lens against the middle of the screen. Press and release 

the Read button (see Figure 4A). 

5. Read the scale. 

Model 246 Set Up 

To set up the Model 246, follow these steps: 

Remove the metal slide, if installed, from the top of the light meter. 

1. Install the white lens (see Figure 4B) with the red dot. 

2. Rotate the lens and position it against the middle of the screen. 

3. Read the scale (see Figure 4B). Check the Adjustments section for 

specific monitor meter readings. 

General Monitor Information 



Model L-248 

Top View 

Back View 
Front View { } 

Slide 

Switch 5/4 

(Scale | | 
Selector) \ 

Figure 4. Light Meters 
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Apple Displays—Model Numbers 

The table below lists model numbers that appear on the information tag 

at the back of Apple displays. Use Table 1 to determine what type of 

monitor you have. 

Table 1. Apple Displays Model Numbers 

Monitor Name 

Apple High-Resolution Monochrome Display 

Number on 

Monitor 

AppleColor High-Resolution RGB (13” Rev A) 

Apple Basic Color Monitor (14") Whole Unit 
Exchange 

M9102 Apple Performa Plus Display (14") Whole Unit 

E xchange 

M0402 Apple Two-Page Monochrome Display (Rev A) 

Apple Two-Page Monochrome Display (Rev B) 

M0404 Macintosh Portrait Display (Rev A) 

M1030 Macintosh Portrait Display (Rev B) 

M1297 AppleColor High-Resolution RGB Display 

(13” Rev B) 

M1050 Macintosh Monochrome Display (12”) 

M1296 Macintosh RGB Display (12") 

M1212 Macintosh Color Display 

M2001 AudioVision 14 Display 
nee EE ee 
M1298 Macintosh Color Display (16") 

M1787 or Apple Color Plus Display (14") Whole Unit 

M2346 Exchange 

M1823 Apple Multiple Scan 20 Display 
a en EEE EEE | 

M3502 Macintosh Color Display (21") 

M2494 Apple Multiple Scan 17 Display 

M3935 Apple Multiple Scan 14 Display _ Whole Unit 

| Exchange 

M2943 Apple Multiple Scan 15 Display Whole Unit 

Exchange 

12 General Monitor Information 



Apple Displays—Dates Introduced and Discontinued 

The table below lists the date of introduction and, where applicable, the 

date when the monitor was discontinued. Dates which are missing 
signify that the product is available. Refer to the Technical Information 

Library, article titled: “Apple Products: Dates Introduced and Discontin- 

4 q f r r q q \ ‘ 4 A ‘ . q 

ued,” for additional information. 

Apple Multiple Scan 17 

Apple Multiple Scan 1705 

Macintosh 12-Inch Monochrome 

Macintosh 12-Inch RGB 

Macintosh Displays and Video Cards 

March 1989 

August 1995 

July 1994 

March 1994 

January 1995 

Apple Multiple Scan 20 March 1994 

December 1990 

October 1990 

Table 2. Apple Displays: Dates Introduced and Discontinued 

Monitor Name Date Discontinued 

AppleColor High-Resolution RGB March 1987 December 1992 

AppleColor RGB September 1986 January 1993 

AppleVision 1710 January 1996 

AppleVision 1710AV August 1995 

Apple AudioVision 14 August 1993 October 1995 

February 1991 

January 1996 

Apple Basic Color February 1993 October 1993 

Apple Color Plus Display October 1993 

October 1993 

March 1993 

Macintosh 16-Inch Color October 1991 April 1994 

Macintosh 21-Inch Color October 1991 March 1994 

Macintosh Color 14 Display December 1992 

Macintosh Portrait Display March 1989 December 1992 

Macintosh Two-Page Monochrome March 1989 December 1992 

Performa Display September 1992 July 1994 

Performa Plus Display September 1992 
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Table 
3. 

Monitor 
R
e
s
o
l
u
t
i
o
n
s
 
and 

Specifications 
(Continued) 

MS15_— 
| 

46" Color 
|
 Portrait |

 
21" 

MS 1
4
 

: 
21"Color —_—| Multiple 

1710AV 
M
S
 
17 

Display 
M
o
n
o
 

M
S
 
15 

S
c
a
n
 
20 

1710 

M
S
 
20 

M
S
 
17 

M
S
 
17 

Display 

MS 
14 

MS 20 
MS 20 

1710AV 
1710AV 

1710AV 
1710 

1710 
| 

1710 
1705 

1705 
1705 

(See 
Footnote 

#1) 
|
 (See 

Footnote 
#1) 

Specifications 
(640 x 480) 

832 x 624 
1024 x 766 

a
 

Part Number 
M3089LL 

M1044LU/A 
|
 Mo404 

mo402 
M3935LL/B 

M5812LL/A 
M2612LL/A 

M3323LL 
M2611LL 

M3089LL 
M2612LL/B 

M3322LL 
M2612LL 

M2611LL 
M2611LL 

M3935LL 
M2612LL 

M2612LL 
M3323LL 

M3323LL 
M3323LL 

M3322LL 
M3322LL 

M3322LL 
M4434LL 

M4434LL 
M4434LL 

Resolution 
640 x 480 

832 x 624 
640x870 

|
 1152x870 

|
 832x624 

1024 x 768 
4152 x

 870 
1152 x 870 

1280 x 1024 
(pixels) 

Power 
47-63 

47-63 
47-63 

47-63 
47-63 

‘| 47-63 
47-63 

47-63 
47-63 

F
r
e
q
u
e
n
c
y
 

(Hz) 
P
o
w
e
r
 

90-132 
~
 | 
90-270 

90-270 
85-270 

90-132 
90-132 

85-70 
90-132, 

90-132, 
Voltage 

198-260 
198-260 

198-260 
198-260 

198-260 
(VAC) 

Vertical 
66.7Hz 

~—*Y|SsS75Hz 
| 75 Hz 

75Hz 
| 

75Hz 
74.93 Hz 

75Hz 
75 Hz 

75 Hz 
Refresh 

‘Horizontal 
=
=
:
 

35: kHz 
~
 | 50 kHz 

68.9kHz 
|
 68.7kHz 

|
 49.73 kHz 

60.24 kHz 
68.7 kHz 

68.7 kHz 
80 kHz 

Refresh 

Dots 
64 

|
 70 

| 80 
7
 

69-79 
69-79 

|
 

79 
79 

6
9
-
7
9
 

Per 
Inch 

(DPI) 

Dot Pitch 
‘| 0.26 mm 

~
 | 0.26 mm 

N
A
 

N/A 
0.31 

m
m
 

0.31 mm 
0.26 mm 

0.31 
mm 

/A 
0.26 mm 

| 0.26 
m
m
 

/B 

16 
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\ N Apple Multiple Scan Displays 

Apple Multiple Scan 14 Display 
Apple Multiple Scan15 Display 
Apple Multiple Scan 17 Display 

Apple Multiple Scan 1705 Display 

AppleVision 1710 and 1710AV Display 

Apple Multiple Scan 20 
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Apple Multiple Scan 14 Display 

(Whole Unit Exchange) 

Parts List 20 
Troubleshooting 21 
Adjustments 25 
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Parts List e 

PT el sanreercenaintedenseantauereeitemmincierndciannnnbewes: 922-1730 © 

A at leet, SHAAN Ni onscce virus tv eveznia cbse vest odrrccinenaiecenscicicnsaapncenetianentel 922-1781 wy 

COVED USEF COMMS cstannccicnnicmminanimennsaicmnamineinnse 922-1786 

Display, Apple Multiple Scan 14” ...css:ss.ssssssssssosensseessosssnvoossorsnnsnesessvennes 661-0962 VU 

Facilitation Warranty Reimbursement, Per Repair... 011-0083 

On-Site Warranty Reimbursement, Per Repair... 011-0082 U 

PORE COT, 110 VSI scccscrtsescarcsacasatisankinnarantnnntonristncennnngunstiien 590-0380 VU 

vu 

VU 

oO 

aeeeee' Headphone Control VU 
Jack Panel 

© 

w) 

Control Panel Contrast Control © 

Brightness Control oti Switch VU 

) 
= w) 

© 

w) 

Headphone Jack 
VU 

Vertical Vertical Horizontal Horizontal 

Shift Knob Size Knob Shift Knob Size Knob VU 

; , w 
Figure 5. Apple Multiple Scan 14 Display Locator and Control Panel @ 
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Troubleshooting 

Repair Issues: 832x624 Resolution 

On some Apple Multiple Scan 14 displays, when the 832x624 screen reso- 
lution is selected from the Monitors control panel, the video shifts to 
the right and cannot be adjusted back to the center until the resolution 
is changed back to 640x480. 

Display model M3935LL/A does not support the 832x624 screen resolu- 
tion. It supports only 640x480, and on some computers, 800x600. 

In November of 1995, Apple introduced an upgrade program to update 
qualified monitors to the Revision B display that supports the 832x624 
resolution. 

Determining Upgrade Eligibility 

You can determine whether a display qualifies for this upgrade by the 
type of computer with which it is used. Refer to Table 4: 

Table 4. Upgrade Eligibility for MultiScan 14 

Used with Rev. A Used with Rev. B 
Display Display 

LC 475 Cannot properly center the Select 832x624 in the Performa 475 display image. Upgrade Monitors or Sound & Performa 476 to Rev. B. Display control panel. Performa 6100 
Power Mac 6100 
Power Mac 7100 
Power Mac 7200 
Power Mac 7500 
Power Mac 8100 
Power Mac 8500 
Power Mac 9500 

Mac II series Cannot be upgraded Cannot be upgraded LC, LC ll, LC Ill because the computer because the computer LC 520, LC 575 supports 640x480 only. supports 640x480 LC 580, LC 5200 
only. 

Mac TV 
Performa 400 series (except 475,476) 

Performa 550, 560, 575, 577, 578 
Performa 5200 series 

All models of Power Book 
Power Book 200 and 2300 series 

(used with an Apple Duo Dock, Duo 
Dock II, Duo Dock Plus, or Mini- 
Dock) 

Macintosh Displays and Video Cards 21 
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For all other computers not listed in the Table 4, try the following proce- 

dure to determine if the customer's configuration would benefit from the 

display upgrade: 

1. Open the Monitors or the Sound & Displays control panel if using 

System 7.5.2 or the Monitors & Sound control panel if using System 

T30: 

2. Locate the resolution area of the control panel. 

Only 640x480 is The computer does not support either 800x600 

shown or 832x624 and, therefore, would not benefit 

from the upgrade. 

Both 640x480 and The computer can support 800x600, but the 

832x624 are system software may or may not make 

shown 800x600 available. Go to step 3. 

832x624 is shown Go to step 3. If 800x600 cannot be accessed, 

upgrade to the Rev. B display. 

3. Test the configuration as follows: 

a. Hold down the Option key while clicking the Options button 

in the Monitors control panel. 

b. — If800x600 is now available, select it and then close the 

Monitors control panel. 

c. _ Restart to activate the new screen resolution. This configura- 

tion should not be upgraded, since multiple screen resolu- 

tions are available. 

Other computer configurations that generally should not be upgraded 

are the 630 series, Power Mac 6200, Quadra 660, 800, 840, 900, and 950 

(check by using the procedure in Step 3). 

Apple Multiple Scan 14 Display 



Symptom /Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 
ing, remember that environmental distortions are common and cannot be corrected by 

monitor adjustments or module replacement. For information on environmental distor- 

tions, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

No Video Solutions 

No video, LED off L 

2. 

3. 

No video, LED on i 

Ensure that power cord is plugged in properly. 

Check power outlet at the wall by plugging in a 

known-good electronic device. 

If display is plugged into a computer, verify that 

computer is on and power cord firmly connected. 

. Check video cable connection at computer and 

monitor. Thumbscrews must be tight. If video card is 

used, video cable must be properly connected to it. 

. Replace power cord. 

. Return monitor to Apple. 

Adjust brightness and contrast controls. See 
“Adjustments” section. 

. Check monitor cable connection, and tighten 

connector thumbscrews (if loose) at monitor port. 

. If monitor cable is properly connected, but power 

LED is yellow, verify that this monitor is supported 

by this computer's built-in video or video card by 

checking the compatibility charts in Chapter 21, 

“Macintosh Video Cards,” or by checking the 

“Macintosh Monitor and Video Chart’ article in the 
Tech. Info. Library. 

. Check that monitor is not asleep. Screen saver may 
be activated. Move mouse or press any key to 

reactivate screen. 

. Energy Saver option may be on. Move mouse or 

press any key on keyboard to reactivate display. 

Display reactivates in about 20 seconds. 

. Some Macintosh computers may not wake up after 

Energy Saver is activated. Restart computer and 

disable Energy Saver. 

. Return monitor to Apple. 

Macintosh Displays and Video Cards 23 



Geometry 

Video image too short, tall, 

narrow, or wide 

Video image not centered 

Video 

Screen dark or appears dim 

Screen flickers 

Black and white video only 

Screen appears greenish; 

screen is unreadable 

In 832x624 screen resolution, 

screen is off-center, has no 

video, flickers, or appears 

distorted 

24 

Solutions 

i 

2. 

Adjust vertical and horizontal size. See 

“Adjustments” section. 

Change to another screen resolution in Monitors 
control panel. 

. Return monitor to Apple. 

. Check that distortion is not caused by environmental 

conditions. Move monitor to another location and 

rotate display. For information on environmental 

distortions, see Chapter 1, “General Monitor 

Information.” 

. Adjust vertical and horizontal shift controls. See 

“Adjustments” section. 

. Return monitor to Apple. 

Solutions 

. Adjust brightness. See “Adjustments” section. 

. Energy Saver option may be activated. Move mouse 

or press any key to reactivate monitor. 

. Return monitor to Apple. 

. Check that distortion is not caused by environmental 

conditions. Move monitor. For information on 

environmental distortions, see Chapter 1, “General 

Monitor Information.” 

. Move monitors at least 16 inches apart, if using 

more than one monitor on CPU. 

. Return monitor to Apple. 

. Verify that color and number of colors are set 

correctly on Monitors control panel. 

. Return monitor to Apple. 

. Check monitor cable connection. If a video card is 

present, install monitor cable into video card port. If 

no video card is present, install monitor cable into 

monitor port. 

. Return monitor to Apple. 

. Some models don’t support 832x624 screen 

resolution. See the “Repair Issues” topic in the 

“Troubleshooting” section. 

. Select 800x600 or 640x480 screen resolution from 

Monitor's control panel. 

Apple Multiple Scan 14 Display 



Adjustments 

Brightness and Contrast 

The brightness and contrast controls (see Figure 5) are the knobs to 

the right of the Apple logo. 

1. Move the brightness control to increase or decrease brightness. 

2. Move the contrast control to increase or decrease contrast. 

Geometry 

The control panel is used to make horizontal and vertical adjustments. 
The control panel is located behind the door (see Figure 5) with the 
Apple logo on it. 

Vertical Shift 

1. Turn the vertical shift knob (see Figure 5) counterclockwise to 
move the center of the picture down. 

2. Turn the vertical shift knob (see Figure 5) clockwise to move the 
center of the picture up. 

Horizontal Shift 

1. Turn the horizontal shift knob (see Figure 5) counterclockwise to 

move the center of the picture to the left. 

2. Turn the horizontal shift knob (see Figure 5) clockwise to move the 
center of the picture to the right. 

Vertical Size 

1. Turn the vertical size knob (see Figure 5) counterclockwise to 

reduce the height of the picture. 

2. Turn the vertical size knob (see Figure 5) clockwise to increase the 
height of the picture. 

Horizontal Size 

1. Turn the horizontal size knob (see Figure 5) counterclockwise to 

reduce the width of the picture. 

2. Turn the horizontal size knob (see Figure 5) clockwise to increase 

the width of the picture. 

Macintosh Displays and Video Cards 25 
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CAB SOI ONE ocosstxeccecieacestczevesnvaisescmartemncacrnencaionniinnatsinansiantnestesbntoion 590-4512 
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Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 
ing, remember that environmental distortions are common and cannot be corrected by 
monitor adjustments or module replacement. For information on environmental distor- 
tions, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

No Video Solutions 

No video, LED off 1. Check power cord connection. 

2. Check power outlet at the wall by plugging in a 

known-working electronic device. 

3. If using an AC power-strip, make sure that it is in 

working condition. 

4. Check video cable connection at computer and 

monitor. Thumbscrews must be tight. If video card is 

used, video cable must be properly connected to it. 

5. If the display is plugged into a computer, verify that 

the computer is on and that the power cord is firmly 
connected. 

6. Replace power cord. 

7. Return monitor to Apple. 

No video, LED on 1. Adjust brightness and contrast controls. See 
“Adjustments” section. 

2. Check monitor cable connection, and tighten 

connector thumbscrews (if loose) at monitor port. 

3. If monitor cable is properly connected, but power 

LED is yellow, verify that this monitor is supported 
by this computer's built-in video or video card by 

checking the “Macintosh Monitor and Video Chart” 
article in the Tech. Info. Library. 

4. Return monitor to Apple. 

Geometry Solutions 

Video too short, tall, narrow, or 1. Adjust vertical and horizontal size. See 
wide “Adjustments” section. 

2. Reset controls to factory settings. See 

“Adjustments” section. 

3. Turn off Zoom feature. See “Adjustments” section. 

4. Return monitor to Apple. 
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Video not centered 

Video 

Screen dark or appears dim 

Screen flickers 

Black and white video only 

Miscellaneous 

Indicator light goes out before 

adjustments are finished 

No sound from monitor 

speakers 
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1. Check that distortion is not caused by environmental 

conditions. Move monitor. For information on 

environmental distortions, see Chapter 1, “General 
Monitor Information.” 

2. Adjust vertical and horizontal center controls. See 

“Adjustments” section. 

3. Return monitor to Apple. 

Solutions 

1. Adjust brightness. See “Adjustments” section. 

2. Energy Saver option may be activated. Move mouse 
or press any key to reactivate monitor. 

3. Return monitor to Apple. 

1. Check that distortion is not caused by environmental 

conditions. Move monitor. 

2. Move monitors at least 16 inches apart if using more 

than one monitor on computer. 

3. Return monitor to Apple. 

1. Check to make sure that number of colors is set 

correctly on Monitors control panel. 

2. Return monitor to Apple. 

Solutions 

Do not pause for more than 10 seconds while adjusting 
controls. If you pause for 10 seconds, monitor assumes 

you are finished. 

1. Disconnect sound output cable or headphones from 

sound output port of computer. 

2. Replace sound cable. 

3. Return monitor speakers to Apple. 
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Adjustments 

Brightness and Contrast 

1. Turn the Brightness control (see Figure 6) to increase or decrease 
brightness. 

2. Turn the Contrast control (see Figure 6) to increase or decrease 
contrast. 

Geometry 

Note Monitor controls are set at the factory. You can fine-tune the picture 

and make adjustments by using the front-panel controls. The monitor 
will use your settings each time it is started. Refer to “Factory Settings” 

in this section to recall the factory settings. 

Vertical Center 

1. Press and hold down the SELECT button (see Figure 6) until the 
vertical center indicator light goes on. Release the button. 

2. Press the minus (“—”) button (see Figure 6) to move the center of 
the picture down. 

3. Press the plus (“+”) button (see Figure 6) to move the center of 
the picture up. 

Horizontal Center 

1. Press and hold down the SELECT button (see Figure 6) until the 
horizontal center indicator light goes on. Release the button. 

2. Press the minus (“—”) button (see Figure 6) to move the center of 
the picture to the left. 

3. Press the plus (“+”) button (see Figure 6) to move the center of 
the picture to the right. 

Vertical Size 

1. Press and hold down the SELECT button (see Figure 6) until the 
height indicator light goes on. Release the button. 

2. Press the minus (“—”) button (see Figure 6) to reduce the height of 
the picture. 

3. Press the plus (“+”) button (see Figure 6) to increase the height of 
the picture. 
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Note 

32 

Horizontal Size 

1. Press and hold down the SELECT button (see Figure 6) until the 
width indicator light goes on. Release the button. 

2. Press the minus (“—”) button (see Figure 6) to reduce the width of 

the picture. 

3. Press the plus (“+”) button (see Figure 6) to increase the width of 
the picture. 

Zooming 

Zooming adjusts the picture so that it fills the entire screen. The process 
removes any black borders around the picture. 

1. Open the front panel. 

2. Press the ZOOM button (see Figure 6). 

3. To return to normal size, press the ZOOM button again. 

Factory Settings 

The controls for the monitor are set at the factory. You can fine-tune the 
picture and make adjustments to the settings using the front panel con- 

trols. The monitor will use your settings each time the computer is 
turned on. 

If you do not permanently overwrite the factory settings (by following 
the guidelines in the section, “Replacing Factory Settings” procedure), 
you can use the recall function to return to factory settings. 

Recall 

Turn off zooming before pressing the RECALL button. 

1. Open the front panel. 

2. Press the RECALL button (see Figure 6) to return to the factory set- 

tings. 

Replacing Factory Settings 

After changing the settings of the monitor, you can permanently replace 
the original factory settings with your own. 

1. Set the controls on the monitor to the desired settings. 

2. Insert a pen or straightened paperclip into the opening (see Figure 

6) to the left of the zoom button. The new settings are now stored 
permanently in the monitor's memory. 
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Headphone 
Jack Contrast 

Control Control 

Panel Brightness 
Control 

Front Control Panel Select Button 

Horizontal Horizontal Vertical Reset Press this button to select 

Size Center Height Center Button a picture control to the left. 

Flip-Down Indicator Lights ZOOM Plus = RECALL pnd 
Panel for Button and Button Contrast 

Picture Controls Minus Control 
Buttons ane 

Figure 6. Multiple Scan 15 Adjustment Locators and Control Panel 
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Figure 7. Multiple Scan 17 Display Exploded View 

Apple Multiple Scan 17 Display 



q af 

R ‘ { > > > ; 

> > > ®@ > > > @ > > > > +») 3D ® > D> ‘ . 7 : 

>| 

Main Circuit Boards 

Main Deflection Board 

CN502 
(2 Pin) 

CN513 
(4 Pin) 

CN501 

(6 Pin) 

CN601 
(2 Pin) 

CN604 
(2 Pin) 

F601 
(Fuse) 

CN603 CN516 CN503 
(2 Pin) (5 Pin) (2 Pin) 

CRT/Video Board 

CN301—— CN304 
(1 Wire) (13 Wire) 

CN303 
(8 Wire) 

CN305 
(11 Wire) CN307 

(9 Wire) 

Figure 8. Multiple Scan 17 Display Main Deflection and Video Board 
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Parts List 
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Troubleshooting 

First Checklist 

Important Of the Apple Multiple Scan 17 Display modules returned for repair, 54 

percent are found to be fully operational. Read this checklist before you 
return a module. Prevent needless module replacement and unnecessary 
time delays. 

* The Apple Multiple Scan 17 Display is not fully compatible with 
all Macintosh computers and PowerBooks. 

If you suspect a loss of functionality, especially with the number of 
screen resolutions available (in Control Panels), check the Tech Info 

Library or contact Apple Technical Support. 

* The CRT video will not always resemble a perfect rectangle. 

CRT tolerances allow for some distortion. Additional distortion can be 
caused by magnetized metal objects (desks, file cabinets, and so on). 
Move the unit to a different location if you notice video bowing or bent 
video edges. 

* — Jitter, faint lines, or screen movement can be caused by exter- 

nal interference such as electronic devices and fluorescent 
lights. 

Move the unit to another room or building to help determine if external 
interference is the source of the problem. 

* A misadjusted screen can mimic the symptoms of deflection 

board or CRT failures. 

By performing the adjustment procedures, you might determine if one 
or more of the adjustments is the cause of the problem. 

¢ CRT’s rarely fail. 

Needless CRT replacements can be prevented by checking display 
adjustments, checking the possibility of other defective modules, and 
accepting small imperfections in screen display. If you have any doubts 
about whether a CRT is defective, contact Apple Technical Support. 
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Display Setting Restoration 

Each Multiple Scan 17 monitor has an EEPROM (located on the microproces- 
sor controller board) that contains adjustment information specific to that 

monitor. Before you replace the microprocessor board, save this EEPROM 
information. 

Use Display Service Restore Utility to preserve the monitor adjustment 

settings. 

Connect the Hardware 

You can use one of two ways to connect the hardware to use the Display 

Service Utility: 

1. Connect a serial cable (mini DIN-8) between the malfunctioning display 
and a separate computer running MacTest Pro. Use either the modem 

port or the printer port on the computer. (If you use the printer port, 

AppleTalk must be turned off). Also connect a power cable to the dis- 

play. 

e Advantage: You do not have to shut down the host computer or 
quit MacTest Pro to complete the repair. 

¢ Disadvantage: This method requires a separate host computer 

(with display). 

Connect the display as usual, using a video cable and power cable. Also, 
connect a serial cable (mini DIN-8) between the display and either the 

modem or printer port on the computer. 

¢ Advantage: This method lends itself to on-site repair. The display 
under repair is the only display required. 

¢ Disadvantage: Since the microprocessor board on the display 

must be replaced, the display may not be working well enough to 
view this utility. Also, after creating the data file from the old 
EEPROM, you must quit and shut down the computer to install the 

new EEPROM. 

Save the EEPROM Information 

To save information from the old EEPROM, create a data file: 

iF 

2. 

Display Service Utility. 

Choose “Apple Multiple Scan 17 & 20 from the patterns selection 

menu.” 

Click “Create File.” 
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Install the Microprocessor Board 

Refer to the Multiple Scan 17 Display, Take Apart chapter, on the Service 

Source CD for instructions on installing the new microprocessor board. 

After the new microprocessor board is installed, the new EEPROM will have 
default settings that allow you to read the display, but with difficulty. When 
the settings from the old EEPROM are transferred to the new EEPROM, the 
display should be clear and the last color temperature mode chosen should 

be restored. 

Restore the EEPROM Information 

To download the saved adjustment information to the new EEPROM: 

1. Display Service Utility. 

2. Choose “Apple Multiple Scan 17 & 20” from the patterns selection 
menu. 

3. Click “Create File.” 

A Caution Make certain that you are aware of the following important informa- 
tion about the EEPROM data file. If data is lost or corrupted, you 
must return the display to Apple for repair. 

¢ — Verify that data in the saved file is written back to the display used to 
create the file. Each display is unique, so writing the wrong data to a dis- 
play may cause severe adjustment problems. 

¢ — Verify that the data file is deleted after writing the data back to the dis- 
play. This erasure ensures that data from one display is not accidentally 
written to another. 

* Do not delete the new data file before it’s written to the new EEPROM. 
If the file is lost before the data can be written to the new EEPROM, the 

repair will be impossible to complete and the whole display must be 
returned. 
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Identifying a Defective CRT 

If the monitor shuts down shortly after starting up, follow this procedure to 
determine if the CRT is defective: 

i Remove the monitor stand, the rear cover, discharge the CRT, and 

remove the EMI shield. 

With the power off, insert a nonconductive shield (such as a strip of 

plastic or cardboard) between the CRT/video board and the main 
deflection board to shield both boards from potential shorts. 

Twisting, bending, or applying force to the CRT/video board could damage 
the neck of the CRT. Be sure to pull the CRT/video board straight off the CRT. 

so OND 

Loosen the mounting screw on the neck clamp. 

Without disconnecting any cables, pull the CRT/video board straight off 
the neck of the CRT (about 3/4 inch) until the board disconnects from 
the pins. 

Rest the CRT/video board on the nonconductive shield. 

Connect the monitor to a computer. 

Plug in the power cable and turn on the monitor. 

If the power indicator light stays on, the CRT is defective. 

If the monitor shuts down immediately (or after a few seconds), replace 
the main deflection board. 
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Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshooting, 

remember that environmental distortions are common and cannot be corrected by monitor 
adjustments or module replacement. For information on environmental distortions, see Chapter 
1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

Video Solutions 

No video; power indicator 1. Ensure that monitor's video cable is properly 
light on connected to computer or to video card in computer. 

2. Replace main deflection board. 

—s Video image edges have color Degauss monitor with an external degaussing coil. 
blotches when displaying an 2. Move monitor to different location and repeat 
all-white screen degaussing procedure. 

Note: Exchanging boards will not cure the 

symptom. Review “First Checklist” in this chapter 

before exchanging boards. 

Oversized video image; menu Replace main deflection board, and without 
bar might be partially cut off; disconnecting the microprocessor board, check its 
adjustments have no effect on revision level. 
video image size 

Important: On the component side of the board, look for 
a white mark on the upper-left corner and a 9-digit 
number that ends in -11, -12, or -13. 

If you see “-12” and a white mark, or “-13” and no white 
mark, you have an updated board. No board 
replacement required. 

If you see “-11” or “-12” and no white mark, replace the 
microprocessor board with an updated board after 
downloading settings as described in the section, 
“Display Setting Restoration,” in this chapter. 

Power Solutions 

No power; power indicator 1. Verify that power cord is properly connected to 
light off monitor and live power source. 

2. Ensure that monitor's video cable is properly 
connected to computer or to video card in computer. 

3. Replace main deflection board. 
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Monitor shuts down 

Indicator Lights 

Convergence indicator light 
blinks or stays on; power 

indicator light might also blink 

Rotation indicator light blinks 

or stays on; power indicator 

light might also blink 

Size indicator light blinks or 

stays on; power indicator light 

might also blink 

Centering indicator light blinks 

or stays on; power indicator 

light might also blink 

Miscellaneous 

Unable to save EEPROM 

settings from original 

processor board 

Unable to download saved 
adjustment settings to new 

microprocessor board 

Picture has vertical jitter 

1. Ensure that monitor's video cable is properly 

connected to computer or, video card in the 

computer. 

2. Determine if CRT is the cause by following the 

3. 

4. 

“Identifying a Defective CRT” procedure in this 

chapter. 

If CRT is not the cause, replace main deflection 

board. 

Replace CRT/video board. 

Solutions 

After downloading settings as described in “Display 

Setting Restoration” in this chapter, replace 

microprocessor board. 

Replace main deflection board. 

Replace main deflection board. 

Replace CRT/video board. 

. After downloading settings as described in “Display 
Setting Restoration” in this chapter, replace 

microprocessor board. 

. Replace main deflection board. 

. After downloading settings as described in “Display 

Setting Restoration” in this chapter, replace 

microprocessor board. 

Solutions 

on — 

. Verify cable connections 

. Verify that AppleTalk is off 

. Contact Apple Technical Support 

. Verify that version of Display Service Utility matches 

the current version in the Diagnostics folder on 

Service Source CD. 

. Contact Apple Technical Support. 

. Move monitor to different location to see if symptom 

persists. Refer to “First Checklist’ in this chapter for 

more information. 

. After downloading settings as described in “Display 

Setting Restoration” in this chapter, replace 

microprocessor board. 

Apple Multiple Scan 17 Display 
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Monitor emits snapping Check to see if arcing on main deflection board is cause. 
sound; video blinks for an If so, replace main deflection board. If not, CRT is 
instant defective. 

Note: This symptom, caused by foreign particles inside 
the CRT, normally occurs only in new monitors. If the 
symptom persists after 40 hours of operation, there is a 
hardware problem. 
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Wiring Information 

Reference the following table when connecting and disconnecting video 

cables from the main circuit boards. Reference the callout locations in Figure 

8 when removing cables from the Main Deflection Board and the CRT/Video 

Board. 

6-wire (blue...brown) 

2-wire (brown & yellow) 

3-wire (black, blue, red) 

2-wire (red & red) 

1-wire (red) 

2-prong connector 

46 

Table 5. Multiple Scan 17 Display Wiring Information 

Cables/# of Wires Connection from: Connection to: 

J 

Control Panel Board CN1801 

Brown wire from lower part of coil 
adjustment; yellow wire from 
lower part of coil adjustment. 

Black, blue and red - all from lower 
part of coil adjustment Black- GND 

Blue- cold 
Red- hot 

1-wire (black) Control Panel Board CN1802 Large metal shroud around CRT 

2-wire (black & white) Black & white both from large black | Red and white (2 wire) 

(black connector) circular ring around neck of CRT (white connector) 
red- black 
white- white 

Both red wires are on copper coil 
on the neck of the CRT. 

Main Deflection Board CN503 

Main Deflection Board CN604 

Microprocessor Control Board 
CN907 

pin 1 - brown 
pin 6 - blue 

Main Deflection Board CN502 

pin 1- brown 
pin 4- yellow 

Main Deflection Board CN501 

The wires continue on to the 4 wire 
connector on Main Deflection 
Board CN513: 

pin 1- Red (corresponds to black on 
CRT ring) 

pin 2- White (corresponds to white 
on CRT ring) 

pin 3- (VSTAT+) - Red (goes to red 
wire on copper coil 

pin 4 - (VSTAT -) - White (goes to 
other red wire on copper coil) 

The red wire closest to the top of 
the CRT goes to the red wire of 
pin 3 (VSTAT+) listed above. The 
red wire closest to the bottom of 
the CRT goes to the white wire of 
pin 4 (VSTAT-) listed above. 

CRT Video Board CN301 

Nothing- no wires to this connector 
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Cables/# of Wires 

2-wire (black) 

15-wire 

5-wire (part of gray wire 
bundle, one wire is 
white) 

9-wire (brown...white) 

8-wire (part of gray wire 
bundle, one wire is 
white) 

13-wire (part of gray 
wire bundle, one wire 
is white) 

Main Deflection Board CN505 

Board with 8 pin DIN connector 
(Service Switch) CN1400 

CRT/Video Board CN307 

CRT/Video Board CN303 

CRT/Video Board CN304 

Macintosh Displays and Video Cards 

Table 5. Multiple Scan 17 Display Wiring Information (Continued) 

Main Deflection Board CN601 

CRT/Video Board CN305 
pin 1- Brown 
pin 15- Green 

Microprocessor Control Board 
CN908 

pin 1- DG 
pin 2- TXD 
pin 3- RXD 
pin 4- OTR 
pin 5- CONT 

Video Cable 
pin 1- (brown) GND 
pin 2- VS 
pin 3- CS 
pin 4- R.GND 
pin 5- Red 
pin 6- G.GND 
pin 7- Green 
pin 8- B.GND 
pin 9- (white) Blue 

Microprocessor Control Board 
CN902 

pin 1- black) R. Cutoff 
pin 2- G. Cutoff 
pin 3- B. Cutoff 
pin 4- G2 
pin 5- H-Stat 
pin 6- V.Focus 
pin 7- GND 
pin 8 - (gray) H.Focus 

Microprocessor Control Board 
CN901 

pin 1- (white) DF.CHG 
pin 2- R.BRT 
pin 3- G.BRT 
pin 4 - B.BRT 
pin 5- G.DRV 
pin 6- B.DRV 
pin 7- CONT 
pin 8- V.SYNC 
pin 9- HSYNC 
pini0- V.POL 
pin 11- H.POL 
pin 12- Blank 
pin 13- (gray) GND 

Large portion of CRT with 
degausser 
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Adjustments 

A Warning 

48 

This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety rules in Chapter 1, 
“General Monitor Information.” 

Brightness 

1. Press the right side (up arrow) of the button (see Figure 9) to increase 

the brightness. 

2. _ Press the left side (down arrow) of the button (see Figure 9) to decrease 

the brightness. 

Contrast 

1. Press the left side of the button (see Figure 9) to decrease the contrast. 

2. _ Press the right side of the button to increase the contrast. 

Geometry 

The controls on this monitor require a small hex-head plastic tool to make 
adjustments. If the tool is long, it will be too flexible, which will make fine 

adjustments difficult. Use a short hex-head plastic tool to minimize flexing. 
Do not use metal alignment tools because they are a shock hazard. 

Vertical Center 

1. Press the select button (marked with “s8”) to turn on the centering indi- 

cator light (see Figure 9). 

2. Press the up or down button on the brightness controls (see Figure 9) 
to move the center of the picture up or down. 

Horizontal Center 

1. Press the select button (marked with “s8”) to turn on the centering indi- 

cator light (see Figure 9). 

2. Press the left or right button on the contrast controls (see Figure 9) to 
move the center of the picture left or right. 
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Vertical Size 

1. Press the select button (marked with “3g”) repeatedly until the size 
indicator light (see Figure 9) goes on. 

2. Press the up or down button on the brightness controls (see Fig- 
ure 9) to increase or decrease the size of the picture. 

Horizontal Size 

1. Press the select button (marked with “38”) repeatedly until the size 
indicator light goes on. 

2. Press the left or right button on the contrast controls (see Figure 
9) to decrease or increase the size of the picture. 

Rotation 

1. Press the select button (marked with “s8”) repeatedly until the 
rotation indicator light goes on (see Figure 9). 

2. Press the up button on the brightness controls (see Figure 9) to 
tilt the picture clockwise. 

3. Press the down button on the brightness controls (see Figure 9) 
to tilt the picture counterclockwise. 

Shape 

1. Press the select button (marked with “s8”) repeatedly until the 
rotation indicator light goes on (see Figure 9). 

2. Press the left button on the contrast controls (see Figure 9) to 
bring in the sides of the picture. 

3. Press the right button on the contrast controls (see Figure 9) to 
expand the sides of the picture. 
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Indicator Lights for 

Picture Controls 
Select Brightness 
Button Controls 

Reset Control 

Button Button 
Contrast Flip-Down 

Controls Panel 

ColorTemp § Convergence 

es 

Convergence Geometry Geometry Geometry 

® WARNING ® 

Serious Injury could result if, with the power on, 
you touch any of the high-voltage area shown below. 
Review the CRT safety rules before preforming adjustments. 

Anode 
Connector 

Flyback 
Transformer 

Figure 9. Apple Multiple Scan 17 Video Adjustments 
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Vertical Convergence 

Note When the convergence is set properly, the picture is crisp and clear. 

1. Press the select button (marked with “s”) repeatedly until the conver- 
gence indicator light goes on (see Figure 9). 

2. _ Press the up button on the brightness controls (see Figure 20) to move 
the red signal up and the blue signal down. 

3. Press the down button on the brightness controls (see Figure 9) to 
move the red signal down and the blue signal up. 

Horizontal Convergence 

1. Press the select button (marked with “s”) repeatedly until the conver- 
gence indicator light goes on (see Figure 9). 

2. Press the left button on the contrast controls (see Figure 20) to move 
the red signal to the left and the blue signal to the right. 

3. Press the right button on the contrast controls (see Figure 9) to move 
the red signal to the right and the blue signal to the left. 

Color Temperature 

Color temperature refers to the intensity of the red/green/blue signals sent to 
the monitor. The color temperature settings are 

* 9300 K: white appears bluish (default) 

* — 6500 K: white appears page white 

¢ 5000 K: white appears reddish 

Color temperature can be changed to accommodate preference or applica- 
tion specifications. 

1. Press the select button (marked with “sg”) repeatedly until the color 
temperature indicator light (see Figure 9) goes on. 

Note The indicator may or may not blink, depending on the color tempera- 
ture selected: 

¢ — Asteady light indicates 9300 K. 

¢  Aslow-blinking light indicates 6500 K. 

e A fast-blinking light indicates 5000 K. 
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2. _ Press the left button on the contrast controls (see Figure 9) to decrease 
the color temperature. 

3. _ Press the right button on the contrast controls (see Figure 9) to increase 
the color temperature. 

Factory Settings 

The controls for the monitor are set at the factory. To fine-tune and adjust 

the picture, use the front panel controls. The monitor will use your settings 
each time the computer is turned on. Use the recall function to return to fac- 
tory settings. 

Recall 

You can reset brightness and contrast to their factory levels. However, you 
cannot reset one or the other. You must reset both controls. 

Use a straightened paper clip to push in the reset button (see Figure 9). 

Reset a Specific Control 

1. Press the select button (marked with an “s8”) repeatedly until the indi- 
cator light of the picture control you want to reset (vertical or horizontal 

center, convergence, or color temperature) goes on (see Figure 9). 

2. Use astraightened paper clip to push in the Reset button (see Figure 9). 

3. The selected picture control is reset to its original level. 

Reset all Controls 

While holding down the control button, push in the Reset button with a 

straightened paper clip (see Figure 9). 

All picture controls are reset to their factory levels. 
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Exploded View 
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Figure 10. Apple Multiple Scan 1705 Display Exploded View 
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Main Circuit Boards 

Main Deflection Board Sws04 SWs803 

VR702 “— SW802 / SW801 

P703 

P902 

VR704 ns : P701 
C— ) (2 Wire) 

VR703 

Video Board 302 VR701  -VR501_—~D-709 
(12 Wire) ks 

VR305 (12 Wire) 

P303 VR304 
VR303 (2 Wire) 

P304 
VR302 
VR301 

Figure 11. Apple Multiple Scan 1705 Main Deflection and Video Boards 

Macintosh Displays and Video Cards 55 



Parts List 

56 

RAINE, MAG TO VICI si nsccrivrasarvinssissontinsstonseanis csvsecantanancioresssnsiiiens 922-1458 
Bezel, Monitor, with Power & Adjustment Buttons ...........cceeee 922-1842 

Boards, Main Deflection, CRT/Video, Rear Fence..........:cssecseenseesen 661-1070 
Cape: Vie INCTCOUIIEGD cecssocsasicsindssinessivteeinvccaaczinenianersieranceanananonne 922-2021 

Ae VA EOP IAL, ss csdeecenierisrnsntitoraveccannasilocseiimesssestontnioawntddehenasists 922-1877 

COE NI sects cnsserccneincrectssneessnavrroanainsinennmcuetemasionnetese 922-1843 

Fence, Rear, with Internal Video and AC Inlet ..........cccssesseesesenneens 922-1844 

FROUUGINE REO is scesscezesasansvevintessinovivscasrstaiveniccntstecmtasbtecdsnorsitasncectcepinstids 922-1840 

Recess; Contrast anid. Brig Ne $8 ssiscccsncirinnssscnnntisccsectesatmeae 922-1845 

Laer PANE COVE iinctannnnanniiencnwntznnstnsnmmatimmanaias 922-1847 

RCSA ERE RAISE LEAs IV a nvasvs eresaron vacinviseecmruamnectinmnerentetotmnpenanatinetiin 922-1841 

PO etocinnneinanecmnicraunmeincaninmenannti 922-1878 

Switch On /OT, With SOGIND serinanccnnwiircnrtmaninacsnsssorevimnvimmnetonsiesnssen 922-1846 

Apple Multiple Scan 1705 Display 



G 4 d 4 ‘ id 

{ : « q ‘ q ( ‘ \ q 

Troubleshooting 

First Checklist 

Important Many Apple Multiple Scan Display modules returned for repair are found 

to be fully operational. Read this checklist before you return a module, 
and prevent needless module replacement and unnecessary time delays. 

* The Apple Multiple Scan 1705 is not compatible with 
all computers. 

This display works with most IBM PC-compatible computers equipped 

with Video Graphics Array (VGA) or greater capability. A video card may 

need to be installed to use this display with some computers. For more 
information, see the computer manual. 

The display is preadjusted to work with any computer that has the 
following timing ranges: 

¢ Horizontal scan rate of 31-65 Khz 

¢ — Vertical refresh rate of 47-120 Hz 

For more information on what computers or video cards are compatible 
with the 1705 display, see the Specifications Chapter on the Service 
Source CD. 

* The video image will not always resemble a perfect rectangle. 

CRT tolerances allow for some distortion. Additional distortion can be 

caused by magnetized metal objects (desks, file cabinets, and so on). 
Move the unit to a different location if you notice video bowing or bent 
video edges. 

* — jitter, faint lines, or screen movement can be caused by external 
interference such as electronic devices and fluorescent lights. 

Move the unit to another room or building to help determine if external 
interference is the source of the problem. 

¢ A maladjusted screen can mimic the symptoms of deflection 
board or CRT failures. 

By performing the adjustment procedures, you might determine if one or 
more of the adjustments is the cause of the problem. 

¢ CRTs rarely fail. 

Needless CRT replacement can be prevented by checking display adjust- 
ments, checking the possibility of other defective modules, and accept- 
ing small imperfections in screen display. 
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Multiple Scan 1705 Repair Tips 

Read the following tips before you begin troubleshooting the Multiple 
Scan 1705 monitor. 

The monitor stand does not need to be removed before the rear 

housing is removed. 

When the video and main deflection boards are removed from the 
bezel, special care must be taken to avoid damaging the user 
brightness and contrast controls. These knobs protrude about 1- 

inch past the main bracket and will not support the weight of the 
main deflection board and attached brackets. 

The video board and the main deflection board cannot be sepa- 
rated without risk of damaging the CRT connector. Therefore, the 
video board and main deflection board are considered one module 
and will be replaced accordingly. 

Connectors P302, P702, and P703 on the main deflection board and 

video board are difficult to remove. Use a small, flat-blade screw- 

driver to gently pry back the tabs before removing these connec- 
tors. 

Special Tools 

Luminance readings are required when adjusting the monitor. To do 
this, a color analyzer or photometer will be needed. If this equipment is 
not available, then a Model 246 or Model L-248 light meter can be used. 

Do not use other light meters. The readings given in the “Adjustments” 
section are based on these meters. 

The Apple high-voltage probe will also be needed. Readings must be 
based on this probe and not on other high-voltage probes. Do not use 
other high- voltage probes. 
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Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 
ing, remember that environmental distortions are common and cannot be corrected by 
monitor adjustments or module replacement. For information on environmental distor- 
tion, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

No Video Solutions 

No video with LED on 1. Check monitor cable connections. Thumbscrews 
must be tightened securely. If video card is used, 
monitor cable must be secured to card. 

2. Adjust brightness and contrast controls (see Figure 
12). 

3. Screen saver may be activated. Move mouse or 

press any key to reactivate screen. 

4. Energy Saver option may be on. Move mouse or 

press any key on keyboard to reactivate display. 

Display reactivates in about 20 seconds. 

5. Some Macintosh computers may not wake up after 
Energy Saver is activated. Restart computer and 
disable Energy Saver. 

6. See “High-Voltage” in “Adjustments” section. 

No video with LED off 1. Ensure that power cord is plugged in properly. 

2. Check power outlet at the wall by plugging in an 

electronic device that works. 

3. If display is plugged into a computer, verify that 

computer is on and power cord firmly connected. 

4. Check video cable connections at computer and 

monitor. Thumbscrews must be tight. If video card is 
used, video cable must be properly connected to it. 

5. Replace video and main deflection boards. Adjust 
Cutoff and White Balance. See “Cutoff” and “White 
Balance” in “Adjustments.” 

6. Send monitor to Apple for repair. 

No video with LED yellow 1. Check video cable connections at computer and 
monitor. Thumbscrews must be tight. If video card is 

used, video cable.must be properly connected to it. 

2. See “Do You Need a Video Card” in monitor user 
manual. 
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Video 

Screen flickers 

Screen is blurred 

Video is too bright 

Colors are too green, red, or 

blue, and the screen is 

unreadable 

No color 
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Solutions 

1. Check monitor cable connections. The thumbscrews 

must be tightened securely. If video card is used, 
monitor cable must be secured to the card. 

2. Check for external interference by moving monitor to 

another location. 

3. If using more than one monitor with a computer, 

move the monitors so they are least 18 inches apart. 

4. If a video card is used, check refresh rate. Refresh 

rates below 60 Hz may cause flicker. See video 

card manual to raise the refresh rate above 60 Hz. 

5. Replace the video and main deflection boards. 

Adjust cutoff and white balance. See “Cutoff” and 

“White Balance” in “Adjustments.” 

1. Adjust Focus at VR F1 and F2. See “Focus 

Adjustment” in “Adjustments.” 

2. Replace video and main deflection boards. Adjust 

Cutoff and White Balance. See “Cutoff” and “White 

Balance” in “Adjustments.” 

1. Adjust brightness control. See Figure 12. 

2. Adjust Cutoff and White Balance. See Adjustments. 

3. Replace video and main deflection boards. Adjust 

Cutoff and White Balance. See “Cutoff” and “White 

Balance” in “Adjustments.” 

1. Ensure that the video card or computer video port is 

good by connecting known-good monitor. 

2. Ensure that video cable is properly connected and 

thumbscrews are tight. If video card is used, video 

cable must be properly attached to it. 

3. Adjust Cutoff and White Balance. See “Cutoff” and 

“White Balance” in “Adjustments.” 

4. Replace the video and main deflection boards. 

Adjust Cutoff and White Balance. See “Cutoff” and 

“White Balance” in “Adjustments.” 

Ensure that setting for number of colors in the Monitor 

Control panel is correct. See the monitor user manual. 
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Geometry Solutions 

Video image is too short, tall, 1. Adjust the width and height of the screen. 

narrow, or wide See “Geometry” in “Adjustments.” 

2. Replace the video and main deflection boards. 

Adjust Cutoff and White Balance. See “Cutoff” and 

“White Balance” in “Adjustments.” 

Video image is not centered 1. Check that distortion is not caused by environmental 

conditions. Move the monitor. For information on 

environmental distortions, see Chapter 1, “General 

Monitor Information.” 

2. Adjust vertical and horizontal center of screen. See 
“Geometry” in “Adjustments.” 

3. Adjust video center at VR701. See “Video Center 

Adjustment” in “Adjustments.” 

4. Replace video and main deflection boards. Adjust 
Cutoff and White Balance. See “Cutoff” and “White 

Balance” in “Adjustments.” 

Miscellaneous Solutions 

Indicator light goes out before LED will go out after 10 seconds by design. This is a 
adjusting the display controls normal function. 
is completed. 
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Wiring Informat ion 

Reference the following table when connecting and disconnecting 
video cables from the main boards. Reference callouts on Figure 11 or 

Figure 13 when using this wiring diagram. 

Table 6. Multiple Scan 1705 Display Wiring Locator Information 

Cable connector/ # of wires 

2 wire (red, white) 

2 wire (brown, brown) 

1 wire (black) 

10-pin connector (9 wire) 

(8 gray, empty, blue) 

3-pin connector (2 wire) 

(brown, empty, yellow) 

4 wire (3 gray, gray/blue) 

3-pin connector (2 wire) 

(blue, empty, red) 

Internal Video Cable 

»@02e02C280eeeeeoeeseeeeeeeeeeseeeeee eee ®@ 
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Location on 

Main Deflection 

board 

P704 

P703 

P701 Black yoke ring 

External Video 

Port 

Apple Multiple Scan 1705 Display 

Other end of cable goes to: 

AC connector 

green/yellow — chassis 

ground 

Degauss coil 

Chassis ground 

CRT/Video Board — P302 

Black yoke ring 

CRT/Video Board — P302 

CRT/Video Board — P302 
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Adjustments 

Brightness 

Rotate the brightness control clockwise or counterclockwise to 
increase or decrease brightness. 

Contrast 

Rotate the contrast control clockwise or counterclockwise to increase 
or decrease contrast. 

Geometry 

Horizontal Center 

1. Press and hold the SELECT button until the indicator light for the 
horizontal center icon goes on (see Figure 12). 

2. Press the DOWN and UP buttons (see Figure 12) to move the center 
of the picture left or right. 

Horizontal Size 

1. Press and hold the SELECT button until the indicator light for the 
width icon goes on (see Figure 12). 

2. Press the DOWN and UP buttons (see Figure 12) to narrow or widen 
the picture. 

Vertical Center 

1, Press and hold the SELECT button until the indicator light for the 
vertical center icon goes on (see Figure 12). 

2. Press the DOWN and UP buttons (see Figure 12) to move the center 
of the picture down or up. 

Vertical Size 

1. Press the SELECT button until the indicator light for the height icon 
goes on (see Figure 12). 

2, Press the DOWN and UP buttons (see Figure 12) to decrease or 
increase the height of the picture. 
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Picture Curvature 

1. Press and hold the SELECT button until the indicator light for the 
picture curvature icon goes on (see Figure 12). 

2. Press the DOWN and UP buttons (see Figure 12) to change the arch 

of the picture border. 

Picture Side Alignment 

1. Press and hold the SELECT button until the indicator light for the 
side alignment icon goes on (see Figure 12). 

2. Press the DOWN and UP buttons (see Figure 12) to change the 

alignment. 

Degauss 

Press the DEGAUSS button (see Figure 12) to degauss the monitor. 

Factory Settings 

Picture controls are generally fine-tuned by the user. To revert to the 

factory settings, press the DOWN and UP buttons at the same time. 

Select Button 
Press this button to select —_ Recall Degauss 
a picture control to the left. Buttons Button 

Flip-Down Indicator Lights for Briahtn Contrast 
Panel Picture Controls poe ane pete Control 

=“ = ™ 
eS O OM UU BA 

i 
0 

Horizontal Width Vertical ee Picture Picture 
Center of Center fe) Curvature Side 

Picture Picture Alignment 

Figure 12. Apple Multiple Scan 1705 User Adjustments 
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Video 

AWarning This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury or equipment damage, review the CRT 
safety rules in Chapter 1, “General Monitor Information.” 

Note Reference the “Video Adjustments Foldout,” Figure 13, when performing 
all Video adjustments. Unfold Figure 13 so that the graphic is visible 
while making adjustments. 

Video Center 

1. Using MacTest Pro Display Service Utility, select the display pattern 
containing a grid on a white field. 

2. Set the user controls to maximum brightness and contrast (clock- 
wise). 

3. Adjust VR701 (VIDEO CENTER) so the picture is horizontally centered 
on the screen (see Figure 13A). 

Focus 

1. Using MacTest ProUsing Display Service Utility, select the display 
pattern containing nine gray boxes on a dark field. 

2. Set the user controls to maximum brightness and contrast (clock- 
Wise). 

3. Adjust the focus at VR F1 and F2 on the flyback transformer (see Fig- 
ure 13A), until the focus test pattern reaches the best possible 
focus at the center of the screen. 

High Voltage 

Note Adjust the high voltage whenever a module is replaced, or if the setting 
at VR501 was accidentally changed. 

1, Using MacTest Pro Display Service Utility, select the display pattern 
containing a grid on a white field. 

2. Using the height and width controls on the front control panel, 
adjust the screen size to 12 inches (300 mm) by 9 inches (225 mm). 

3. Attach the multimete ras follows: 

¢ — Attach the negative probe to the chassis (ground). 

* Hold the positive probe to the lead on the striped side of the 

D709 cathode (see Figure 134A). ; 

4. Adjust the voltage at VR501 (see Figure 13A) until the multimeter 
reads 29.5V+ 0.1V. 
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Cutoff 

Cutoff and White Balance adjustments must be performed whenever the 
video and main deflection boards are replaced. Replacement modules 
must be adjusted to the monitor's CRT before color and brightness can 

be reproduced correctly. 

Before you begin, 

1. Turnon the monitor, and let it warm up for a minimum of 15 minutes. 

2. Degauss the CRT screen. 

3. — Adjust the high voltage. 

4. Set the user controls to maximum brightness and contrast (clock- 

wise). 

5. Adjust VR305 (see Figure 13B) to its maximum position (clockwise). 

6. Adjust VR704 (see Figure 134A) to its center position. 

7. Adjust VR301 (G-DRIVE) and VR302 (R-DRIVE) to their center positions 

(see Figure 13B). 

8. Adjust VR303 (R-BIAS) and VR304 (G-BIAS) to their minimum positions 

(counterclockwise) (see Figure 13B). 

If presets were done correctly, when the white screen is displayed using 

Display Service Utility, the screen will have a blue tint. If the blue tint is 

not present, redo the presets. 

9. 

10. 

11. 

In the Monitor control panel, set the monitor operation to a resolu- 

tion of 832x624. 

Using MacTest Pro Display Service Utility, select the all-white screen. 

Adjust the screen control. 

¢ — If using a Model 246 light meter, 

a. Remove the white disk lens. 

a. Hold the meter to the center of the screen. 

b. Adjust the screen control (see Figure 13A) until the meter 

reads between 5 and 10 on the lower scale. 

¢ — If using an Model L-248 light meter, 

a. Set the scale to 2-10. 

b. Hold the meter to the center of the screen. 

c. Adjust the screen control (see Figure 13A) until the meter 
reads between 5 and10 on the lower scale. 

¢ — If using a photometer or color analyzer, adjust the screen con- 
trol (see Figure 13A) until the screen brightness is 0.3 foot lam- 

berts. 
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Note VR304 and VR303 (see Figure 13B) may need to be adjusted several times 

to obtain a neutral gray. 

12. Adjust VR304 (G-BIAS) until the screen is blue-green (equal amounts 
of blue and green). 

13. Adjust VR303 (R-BIAS) until the screen is neutral gray (no color 
present). 

14. Adjust VR305 (see Figure 13B). 

¢ — Ifusing a Model 246 light meter, 

a. Remove the white disk lens on the meter. 

b. Hold the meter to the center of the screen. 

c. Adjust sub-brightness pot VR305 (see Figure 13) until the 
meter reads between 15 and 20 on the lower scale. 

¢ — Ifusing a Model L-248 light meter, set the scale to 2-10. 

a. Hold the meter to the center of the screen. 

b. Adjust sub-brightness pot VR305 (see Figure 13) control 

until the meter reads between 5 and 6 on 2-10 scale. 

¢ If using a photometer or color analyzer, adjust sub-brightness 
pot VR305 until the screen brightness is 0.9 foot lamberts. 

White Balance 

Note Cutoff must be properly set before the white balance can be adjusted. If 

the Cutoff was not adjusted, go to that procedure and adjust the Cutoff 
now. 

1. Using MacTest Pro Display Service Utility, select the display pattern 
containing a small white box on a black field. 

2. Adjust sub-contrast pot VR704 (see Figure 13A). 

¢ — Ifusing a Model 246 light meter, 
a. Replace the white disk lens on the meter. 

b. Hold the meter to the center of the screen. 

c. Adjust sub-contrast pot VR704 (see Figure 13A) until the 
meter reads between 26 and 27 on the lower scale. 

¢ — If using a Model L- 248 light meter, 

a. Set scale to 10-18. 

b. Hold the meter to the center of the screen. 

c. Adjust sub-contrast pot VR704 (see Figure 13A) until the 
meter reads 11 on the 10—18 scale. 
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If using a color analyzer or photometer, adjust sub-contrast 
pot VR704 (see Figure 13A) until screen brightness is 50 foot 

lamberts. 

Using MacTest Pro Display Service Utility, select the all-white dis- 
play pattern. 

Adjust VR703 (ABL) 

If using a Model 246 light meter, 

a. Ensure that the white disk lens is installed on the meter. 

b. Hold the meter to the center of the screen. 

c. Adjust VR703 (ABL) until the meter reads between 16 and 

17 on the lower scale (see Figure 13A). 

If using a Model L-248 light meter, 

a. Set the scale to 2-10. 

b. Hold the meter to the center of the screen. 

c. Adjust VR703 (ABL) until the meter reads 9.5 on the 2-10 
scale. 

If using a color analyzer or photometer, adjust VR703 (ABL) 

until the brightness on the screen is 24 foot lamberts. 

Set the user brightness control to the middle position. 
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Figure 14. AppleVision 1710 and 1710 AV Exploded View 
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Parts List 

Base, Tilt Swivel, AppleVision Display........cssssssesssecsssseecssssecsssneesssneeen 922-1452 
BOZO), FOI i cinassnsesnnsesvucossssiesnesovansstnrsiuncinsbcnurvinususnnsavowvxeeunasiesanaescacosanes 922-1455 

Bezel, Sound Enclosure (17 10AV Omly).......ccsssssssssssessssseccsseessesseeeesneees 922-1602 
Board, ADB (1710 Only) ......cccssseesssesssseesssecsssecessssesssscsssecsssscsssecesseeesseeen 922-2262 
Beh VN sxc cacsvessescervsrantstsnatseeovianasbsonsiavisiomeonannenestasmnoent 661-0914 
PRC AAAI ease niin cass ecesiusaanes cosotapitadiaeunnenintcesipinnwieavine 922-1509 

Board, Main Deflection, With Chassis .........ccscccscesessessesssesessessesenensen 661-0910 

Board, On-Screen Display Switches ........ccsssscsssessseessseeesnessneeessneesseees 922-1511 
Board, Sound (1710AV Only) .0.......sssssssssssscssesssscesscensecsssecsssensessnseensenssess 922-1599 
Board, Sound Control with Buttons (17 10AV onll)........ cesses 922-1597 

Cable, 2-Wire, Microphone (1710AV Only) ........cccssceesseecseessseesssneessnees 922-1677 
Cable, 9-Pin, Sound Board to Intermediate Board (1710AV only).......922-1679 
CES EV ICO in eixva sin naoisintinicusstsansevaesasinnndivisnnscasebianasauniniseoninciusecisirs 922-2023 
Cable, Audio (1710AV Only) ...scccssecsscsssscsssssssssssessstsnsssssssseteuesten 922-1596 
Cable, Intermediate Board to ADB Board (1710 only) .........ecsesees 922-2266 
SINE VG RIG, BAIL ances avtvnnsntansannacsbsacncstiendoianrcnncin ccesenarbonainebos 922-1458 
OT OAR E00 CIAL J ase chsssenexgenvcnvioawsasinssicnsisinsticaanvenpioastiensanes 922-1457 

DSK ADDIE VISION AV, VOU. U0» x vesivscessecissepessianiniasshpvidbvopbosurbesasinvies 690-1780 
Extender Cables Kit (includes jumper)...........sscssssescsssecssseessssneessnneeen 076-0529 
SS NONE actascaustvsaessatenshion ceipsineiwsstomtaanaaeesh ipso lanl eseipscein cinerea 922-1453 

Label, FCC ID, 1710AV Display (Pkg. of 5) (1710 AV only)... 922-2188 
Label, FCC ID, 1710 Display (Pkg. of 5) (1710 omly)......csesssssseesssnnees 922-2189 
Manual, User's Guide, AppleVision 17 10AV..........ccsssssesssseessnneeen 030-6651 
Microphone Assembly (1710AV Only) .......:ssssesssecsesssessssesseessneesseesseess 922-1502 

Monitor, AppleVision, Northern Hemisphere, Head Unit .............0- 661-1043 
Monitor’, AppleVision, Southern Hemisphere, Head Unit................ 661-1044 
Panel, Left/Right, ADB Board (1710 only) .......ccccsssssesssssssesssssuneesssnneess 076-0598 
Plate, Blank Bezel (1710 Only) .......sscscssescsssesssseccsssecsssecssnecsssecsssscssneeessecs 922-2265 
Power Cord, 110 V, SmOK6 .........s:scsssssssssssssessesosseseossseossssossceosevsssonseseves 590-0380 

Screw Cover, Adhesive Disk (Pkg. of 10) (1710AV only)... 922-1790 
Screw Cover, Rear Housing Plug (Pkg. Of 10) .........ssssssssssssescsssseessssees 922-1516 
Senew, GR: Rec Peasy M520 SxG iia csnssnsnvassnisscatacsnssantesnnsioasiasensrenczevenrastoseons 922-0979 
Screw, Double Sems, M3x0.5 Pan (Pkg. Of 10) ....escesssessssesssseeesseesssees 922-1500 
Screw, Tap, Hex, Wash, #8-16 (Pkg. Of 6)... 922-0069 
Screw, Tap, M3.5x7mm, Pan T-10 (Pkg. Of 10) .......sssssessssecseesrssesssees 922-0117 

Screw, Tap, M4x25 mm, Pan, Torx T-15 (Pkg. Of 10) oes 922-1678 
Screw, Tap, M4x6 mm, Pan, Pozi (Pkg. Of 10) oo... 922-1680 
Screw, Tap, Pan, M3x1.06x4 mm (Pkg. Of 10) ......sssessssessssecsssseeessneeen 922-1681 
Screw, Tap, Pan, Torx T-8, M4x1.8x12 mm (Pkg. Of 10) oo... 922-1675 

1. Before ordering this part for replacement, you need authorization from Apple Technical Support, 
telephone 1-800-919-2775, to confirm a CRT failure. This module does not include the microphone 
assembly (922-1502), the sound enclosure (922-1495), or the FCC label (922-2188 or 922-2189). 

2. See Footnote #1. 
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Screw, Tapping, Button Head, Torx T-8, #4-20x0.312 (Pkg. of 10) ...922-1676 
Screw, Torx T-15, K40 1.79x16, TP Flat (Pkg. Of 10) v.cccccccccccssssssssssssen 922-0392 
Sound Enclosure (1710AV OMy)....scccccccssscscssssssssssssssssssssssssssssesesseeseesen 922-1495 
Sound Enclosure, Misc. Hardware Kit (1710 AV Only) ....cccccsssssssseeesee 076-0515 
Speaker, 77mm, 3 W, 13 ohm (1710 AV only) ...cccccccccccccsssssssscssssssssseee 922-1600 
DOL RINDI TRI ceca sec sessnsasasscasensxsesniséecsnmsinaepeasestvunicovesseasveesscees¥o 922-1598 
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Troubleshooting 

Important 
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First Checklist 

Many AppleVision 1710AV and 1710 display modules returned for repair 

are found to be fully operational. Read this checklist before you return a 

module, and prevent needless module replacement and unnecessary 

time delays. 

* The Apple Multiple Scan 1710/1710AV Display is not compatible 

with all computers. 

This display works with both Macintosh and IBM PC-compatible 

computers. A video card may need to be installed to use this display 

with some computers. For more information, see the computer manual. 

The display is preadjusted to work with any computer that has the 

following timing ranges: 

* Horizontal scan rate of 30-80 kHz 

© — Vertical refresh rate of 50-120 Hz 

For more information on what computers or video cards are compatible 

with the 1710AV/1710 display, see the Specifications chapter on the 

Service Source CD. 

¢ The CRT video image will not always resemble a perfect 

rectangle. 

CRT tolerances allow for some distortion. Additional distortion can be 

caused by magnetized metal objects (desks, file cabinets, and so on). 

Move the unit to a different location if you notice video image bowing or 

bent edges. 

* Jitter, faint lines, or screen movement can be caused by external 

interference such as electronic devices and fluorescent lights. 

Move the unit to another room or building to help determine if external 

interference is the source of the problem. 

* A maladjusted screen can mimic the symptoms of deflection 

board or CRT failures. 

By performing the adjustment procedures, you might determine if one or 

more of the adjustments is the cause of the problem. 

¢ — CRIs rarely fail. 

Needless CRT replacement can be prevented by checking display adjust- 

ments, checking the possibility of other defective modules, and accept- 

ing small imperfections in screen display. 
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Downloading Setup Parameters and Replacing the 
CRT/Video Board 

Important Before removing a defective CRT/video board, check the monitor serial 
number. If the number is between SG522xxxxxx and SG537xxxxxxx, 
contact Apple Technical Support (1-800-919-2775, option 6) to expedite 
replacement of the unit. If the serial number is outside of that range, you 
must download the display parameter settings before removing the CRT/ 
video board. 

The following steps show the procedure for 

* — Creating (downloading) a parameter settings file 

¢ — Replacing the CRT/video board 

¢ — Writing (uploading) the display parameters 

Note When you connect the monitor to a computer, be sure to connect the 
ADB cable from the monitor's video cable to the ADB port on the 
computer. 

Download Parameter Settings 

Before removing a defective CRT/video board, you must download the 
display parameter settings. 

1. Install jumper on BV1. 

2. Open the application called Display Service Utility (see “Diagnos- 
tics” in Chapter 1, “General Monitor Information’). 

3. Select AppleVision 1710AV pattern selections. 

4. To download parameters from the CRT/video board, click Create File. 
A message appears explaining that the process will take about 3 
minutes. 

5. When the message disappears, a new file called Parameter Settings 
is created on the same level as the Display Service Utility applica- 
tion. 

A Caution To avoid loss of data, do not move or rename the Parameter 
Settings file. 

6. Shut down the monitor. Unplug the power cord. 

4 ; ( \ Q é v 
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Note 

A Caution 
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Replace the CRT/Video Board 

iF Download the current settings before replacing the CRT/video 

board. 

Remove the defective CRT/video board and replace it with a new CRT/ 

video board. Refer to the CRT/Video Board topic in the Take Apart 

chapter of the Service Source CD. 

Install the jumper in connector BV1 (next to the BV2 ribbon cable) 

on the right side of the CRT/video board. 

Reattach the power cord. Restart the computer. 

Open the Display Service Utility and select AppleVision 1710AV pat- 

tern selections. 

Upload Parameter Settings 

9 To upload parameter settings, click Write File. A message appears 

explaining that the process will take about 3 minutes. During this 

time, the screen will blink two to three times before the Parameter 

Settings file is uploaded. 

If the Write File button is grayed out, this means the application 

can’t find the Parameter Settings file. Make sure you did not move or 

rename the file. 

When the message disappears, quit the Display Service Utility. 

Turn off the power and disconnect the following: 

¢ — Video cable from the computer 

¢ ADB cable from the monitor 

¢ — Power cord from the monitor 

¢ Remove jumper at BV1. 

After about 5 seconds, reattach the cables (excluding the jumper at 

BV1) and turn on the power. 

Adjusting the Display After Replacing the CRT/Video 

Board 

Perform this procedure only after you’ve replaced the CRT/video 

board Rev. B and uploaded the parameter settings. 

After replacing the CRT/video board, some adjustment is necessary. 

Follow the steps in the procedures on the next page. 

AppleVision 1710 and 1710AV Display 
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Recalibrating White Points 

1. After you've rewritten the file (as instructed in the Read Me First file 
of the Display Service Utility), restart the system. 

2. Open the AppleVision Setup control panel and select Color. 

3. — Select the default 9300 white point and click Recalibrate. 

* — If you later choose another white point (such as 6500 or D50), 
you must click Recalibrate for the changes to take effect. 

* If the display looks blurry after recalibrating, adjust conver- 
gence as described in the next section. 

* — If you click Recall Factory Settings, it might be necessary to 

perform a minor convergence adjustment using AppleVision 
Setup. 

Adjusting Screen Convergence 

1, Use the AppleVision Setup control panel to select Geometry. Select 
Convergence and set the convergence for the best center-of- 
screen appearance. Refer to “Convergence” in the “Adjustments” 
section for more information. 

2. If center-of-screen appearance is still blurry, use a standard hex 
tool to adjust H-Stat (lower-left side of CRT/video board.) (Refer to 
Figure 214). 

3. If center-of-screen appearance is good, but the top/bottom con- 
vergence is blurry, use the plastic adjustment tool to adjust the 
top and bottom convergence (back of CRT/video board). 

4. If the screen is still blurry after adjusting convergence, one of the 
CRT socket wires may be improperly secured. Refer to the Take Apart 
chapter on Service Source CD to secure the red and white wires 
correctly in the socket. 

Adjusting Screen Geometry 

If the screen is displaying keystoning (when the normal rectangular 
shape of the video appears uneven-either the top edge is shorter than 
the bottom edge, or vice versa) open the Display Service Utility, select 
AppleVision 1710AV pattern, and click the Adjust Geometry button. Using 
the keystone slider control, you can adjust the width of the top and 
bottom of the screen. 
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Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 

ing, remember that environmental distortions are common and cannot be corrected by 
monitor adjustments or module replacement. For information on environmental distor- 

tions, see Chapter 1, “General Monitor Information.” 

The flowcharts (Figures 16-20) and Figure 21, “Troubleshooting Test Points,” that follow 

this Symptom/Cure Chart provide additional information for identifying problems and pos- 
sible cures. Use the flowcharts in conjunction with this Symptom/Cure Chart for best 

results. 

For additional assistance, contact Apple Technical Support. 

No video (See Figure 16) Solutions 

No video (screen is black); 1. Check the monitor serial number. If the number is 

power indicator light on between SG522xxxxxx and SG537xxxxxx, contact 

Apple Technical Support (1-800-919-2775, option 6) 

to expedite replacement of the unit. 

2. Ensure the monitor's video cable and ADB cable are 
properly connected to the computer or video card. If 

the cables are properly connected and there is still 

no video image, the CRT/video board might be 

defective. 
Caution: Before you replace the CRT/video board, you 

must attempt to download the parameter settings as 

follows outlined in Steps 2-8. 

3. Shut down monitor. Unplug power cord. 

4. Install jumper in connector BV1 (next to the BV2 

ribbon cable) on right side of the CRT/video board. 

5. Connect monitor’s video cable and ADB cable to 

computer that supports two monitors. 

6. Connect a known-good monitor (any type) to 

computer. This monitor is the “boot” monitor. 

7. Check all cables for secure connections. 

. Restart the computer from the boot monitor. 

9. Run the Display Service Utility (from the companion 

Service Source CD) and create parameter file. 

¢ Ifthe parameter file is completed successfully, 
replace the CRT/video board, install the 
jumper, and upload the parameter file using 
the Display Service Utility. 

¢ — If the parameter file cannot be completed suc- 
cessfully, call Apple Technical Support. 

foe) 

80 AppleVision 1710 and 1710AV Display 



199000998088 0S 8888888888880 888888 

No video (screen is black); 

power indicator light off 

Video 

Narrow (one-inch) vertical bar 

in the center of the screen 

Two thin gray horizontal lines 

are visible across bottom third 

and top quarter of the screen 

A thin red line is visible on the 

outer-left, outer-right, or top of 
the screen 

Screen shows predominant 

color after recalibrating and 
restarting the display; cannot 
correct color using 

AppleVision Setup 

Miscellaneous 

Microphone doesn't work 

1. Ensure the monitor's video cable and ADB cable are 

properly connected to the computer or video card. 

2. Check the monitor serial number. If the number is 

between SG522xxxxxx and SG537xxxxxx, contact 

Apple Technical Support (1-800-919-2775, option 6) 
to expedite replacement of the unit. 

Solutions 

Replace main deflection board. 

The lines are common to the design of Trinitron monitors. 
Do not replace any modules. 

Adjust convergence using the AppleVision Setup control 
panel. 

The solution for this symptom is known as reinitializing 

the Parameter RAM (PRAM). It requires reinstallation of 

the AppleVision software. Follow these steps to reset the 
PRAM: 

1. Open Preferences in System folder. 

2. Find the Display Preferences file. Drag it to the Trash. 

3. Turn off power for computer and monitor. Disconnect 

ADB cable from computer. Disconnect power cord 

and video cable from display. Wait 5 seconds. 

4. Reconnect all cables. 

5. Press and hold Command-Option-P-R keys, and 

restart computer and monitor. The screen may flash 

a few times. Release keys when you see “Welcome 
to Macintosh” message. 

6. Reinstall AppleVision software. 

Solutions 

1. Without removing rear housing, disconnect 

microphone from bezel of AppleVision 1710AV 
Display. 

2. Connect microphone to known-good AppleVision 

1710AV Display to verify whether it works. 

° If microphone doesn’t work, replace it. 

Because microphone cable might also be dam- 
aged, go to Step 3 to check it. 

° If microphone works, check microphone cable 
(as described in Step 3). 
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While in sleep mode, power 

indicator light randomly 

flashes and monitor powers up 

and shuts down every few 

seconds; speakers may emit 

clicking sound 

82 

. With microphone disconnected, use DC voltmeter to 

check contacts on microphone connector that is 

secured inside monitor bezel. The voltmeter should 

measure 8 V DC. 

. If voltmeter reads 0 V DC, remove sound enclosure, 

connect extension cables to head unit, and measure 

voltage at the microphone contact (BA10) on the 

sound board. 

¢ If the voltmeter measures 8 V DC, replace the 
microphone cable. 

° If the voltmeter measures 0 V DC on the 
sound board at BA10, replace the sound 
board. 

. Check the computer or video card. Some 

AppleVision 1710AV displays may not function as 

intended while in Energy Saver mode when 

connected to a Power Macintosh 7200, 7500, 8500, 

or 9500 computer or some third-party video cards. 

. Check the monitor serial number 

e — If the number is between SG522xxxxxx and 
SG537xxxxxx, turn energy saver off and use 
Sleep or Shut Down option under Special 
menu instead. Contact Apple Technical Sup- 
port (1-800-919-2775, option 6) to expedite 
replacement of the unit. 

e — If the number is SG537xxxxxx or greater, the 
display should function normally in Energy 
Saver mode. 
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Flowcharts 

High-Voltage Check 

This high-voltage check is a required procedure in the No Video 
Flowchart (Figure 16). When the monitor has a No Video condition, the 
high-voltage check would be the first step in ruling out a main deflec- 
tion board problem. 

A Caution Do not attempt this procedure without the Apple high-voltage 

probe. Use only the Apple high-voltage probe. Other high-voltage 
probes will not give accurate readings for this procedure. 

AWarning _ Read all of the warnings, notes, and steps of this procedure before 
beginning. 

* Voltage at the anode, with the power on, can cause serious 

injury. Double-check all multimeter connections before taking 
the reading. 

* Probe the anode carefully. Serious damage and injury may occur 
if the anode is knocked off while the CRT is charged. 

1. Attach the Apple high-voltage probe to the multimeter and attach 
the ground wire to the chassis. 

Be sure the monitor is attached to a computer and has power. 

Turn on the monitor. 

Carefully insert the probe under the anode cap. 

The reading should be 26 VDC on the meter. This is actually 26 kV. 
Most of the voltage is across the high-voltage probe. 

ML. ae te OY 

AWarning _Do not remove the probe from under the anode cap until power is 
turned off. Injury or damage to equipment may occur. 

6. Turn off monitor. 

7. Unplug monitor. 

8. Remove the probe from under the anode cap. 

9. See Figure 16, “No Video Flowchart.” 
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No Video Flowchart 

Verify computer video 
signal by connecting it 
to known-good monitor. 

Turn on computer 
and monitor. 

Measure the high voltage. 
See "High-Voltage 

Procedure". 

Is 

igh voltage 
about 26 KV 

+-1 KV? 

Yes 

Measure TRP1 pin A 
on main deflection board. 

See Figure 21C 

No 

Replace main 
deflection board. 

Perform required 
adjustments. 

See Figure 21C. Measure diodes on main 
board: DP6 at +180V, DP7 at +65V, DP8 
at +12V, DP9 at +6.3V, and DP10 at -11V. 

measure 
correctly? 

Yes 

Replace CRT/ 
video board. 

Perform required 
adjustments. 

Figure 16. No Video Flowchart 
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Geometry Flowchart 

Perform all appropriate 
geometry adjustments. 

image 
geometry 
satisfac- 

ory? 

Note: 
Geometry problems are 
those that adversely affect 
the shape of the raster. 

No, 

Perform the external 
interference checks. 

external 
interference 
a factor? 

Remove the monitor 
from the affected 
area or eliminate 
the source of the 

interference. 
expectations 
he problem? 

Verify that problem is not caused by 
external interference, adjustments, 

or customer's unrealistic expectations. 
Board replacement will not correct 

Educate these types of problems. 
the customer. 

Replace CRT/ 
video board. 

Download parameters 
and perform adjustments. 

Replace CRT. 

Figure 17. Geometry Flowchart 
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Convergence Flowchart 

Are 

the user 

controls for 

convergence adjustable? 
See Adjustments". 

Note: 
Remember, no display 
will have perfect convergence. 

No 

Adjust the user controls 

for convergence. 

See "Adjustments." 

Replace CRT/ 
video board. 

Is 

convergence 
okay? 

No 

Adjust the top (PS4) 
and bottom (PS3) + H-Stat 

convergence controls 
on the CRT/video board. 

See Figure 21A. 

convergence 
okay? 

Replace CRT/ 
video board. 

Figure 18. Convergence Flowchart 
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Focus Flowchart 

Note: Adjust the V and H 

Sometimes a poor focus condition Focus controls mounted 
is misdiagnosed and is actually on the flyback transformer. 
a convergence problem! 

With the monitor power off, check 

the integrity of the connections at 
the CRT socket (the two wires that 

come from the flyback transformer). 

Reseat the two leads at 

the CRTsocket if required 
and readjust focus. 

Replace main deflection 
board and readjust focus. 

Figure 19. Focus Flowchart 
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Intermediate Board Functional Check Flowchart 

Note: 
Intermediate board symptoms 
mimic symptoms of the CRT/ 
video board and main deflection 

board. If you suspect a problem 

with the intermediate board, 

perform this functional check. 

All voltage checks are on the 
intermediate board. 

START 

With the computer on, monitor power cord and 

video cable attached, and the monitor power switch 
off— check that there is between 4 and 5V DC 
at pin 14 of connector BM1. See Figure 21B. 

No 

Check BM1 connector 

and continuity of cable 
to the CRT/video board. 

Check pin 8 of connector BM4 
for a reading of about 

4.5 VDC. See Figure 21B. 

Replace 
intermediate 

board. 

Yes 

Check BM4 connector and the 

cable continuity to keypad. 

Replace 

intermediate 

board. 

Figure 20. Intermediate Board Functional Check Flowchart 
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The following illustrations are referenced in the preceding troubleshoot- 
ing flowcharts. Use these illustrations to locate test points mentioned in 

the flowcharts. 

CRT/Video Board Top Bottom 

Convergence Convergence 
(PS4) (PS3) 

Corner 
H-Stat 

7 Convergence 
(Side of Board) 

Intermediate Board 

B Pin 14 at BM1 Pin 8 at BM4 

Main Deflection Board 

DP6 DP9 

Pin A ———_—9// 
at TRP1 a GG i 

Figure 21. Troubleshooting Test Points 
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Adjustments 

Using the AppleVision Setup Control Panel 

You can adjust the screen image using the buttons on the front of the 
display (see Figure 22), or you can use the AppleVision Setup control 

panel. Most of the procedures in this chapter require use of the AppleVi- 
sion Setup control panel. 

Verify that you have installed the Macintosh software that came with the 
display and verify that you have connected the monitor cable’s ADB 
connector to your computer's ADB port. 

If you need more information, or you are using the monitor with an IBM 
PC-compatible computer, refer to the User’s Guide. 

From the AppleVision 1710AV Setup control panel software, you can 
select four main buttons: Display, Geometry, Color and Sound. By select- 
ing a particular button, you can make the adjustments shown in Table 7. 

Table 7. AppleVision 1710AV Setup Control Panel 

Display Button Geometry Button 

¢ Contrast 

¢ Brightness 
* Height/Width 
¢ Position 

¢ Rotate 

* Convergence 

¢ Overscan 
¢ Recall Factory Set- 

tings 

90 

Color Button 

¢ White Point 

¢ Gamma Curve 

¢ Ambient Light 
¢ Import/Export 

e Preferences 

¢ Recalibrate 

Sound Button 

¢ Sound Input 
¢ Gain 

¢ Sound Output 
¢ Volume 

¢ Treble 
¢ Bass 

* Headphone 

Volume Muting 
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Front Display Controls 

Contrast Brightness Power 
Control Buttons Controls Controls | Button 

mh) 4, ria 4 ) “ 

A y A \ ° A y 

CL Cae O I> © 
Sound Controls 

Figure 22. AudioVision 1710AV Front-Panel Controls 

Brightness and Contrast 

The two ways to adjust the brightness and contrast are by using the 
controls on the right side of the front panel (see Figure 22) or by using 
the AppleVision Setup control panel. 

Using the controls on the right side of the front panel: 

¢ — Press the down button to decrease the brightness or contrast. 

* — Press the up button to increase the brightness or contrast. 

Note Before you begin the following adjustments, install the AppleVision 
Setup software. 
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Note 
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Using the AppleVision Setup controls: 

1. Open the AppleVision Setup control panel from the Apple menu. 

2. Click the Display button (see Figure 23). 

3. Drag the slider controls left or right to decrease or increase the 

brightness and contrast. 

y Displa 

Display Eunion 

Applevision Sev 

AppleVision 1710av | 

| Sound Display Geometry Color 

Contrast snd Brigit __...__.h 

Contrast Brightness 

1. ve 

Lowest Highest Slider Control 
Setting Setting (Shows Current Setting) 

Sliders ———— 

Figure 23. AppleVision Setup Control Panel Display Button 

Height and Width 

1. Open the AppleVision Setup control panel. 

2. Click the Geometry button (see Figure 24A). 

3. Click the Height/Width button (see Figure 244). 

4 Move the pointer over the screen rectangle in the picture of the 

display (see Figure 24B). Drag the left or right side of the screen 

rectangle to change the width. Drag the top or bottom edge of the 

screen rectangle to change the height. 

Instead of dragging the screen rectangle, you can adjust height and 

width by clicking the arrow buttons (see Figure 24B) for incremental 

movement. 

Normal height and width leaves a black border of approximately 1/2 inch 

around the screen image. 
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Geometry 
ks Button 

AppleVision Setup ==" 

* = = 

;~ Overscan — 
@ Height/Width Decrease 

Om © Position i 
Off 

® © Pincushion Increase 

© Rotate | 
Decrease [s+] Ag 

Recall Factory Settings 

Adjust Screen ese Default 
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Figure 24. AppleVision Setup Control Panel Geometry Button 
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Centering 

1. Open the AppleVision Setup control panel from the Apple menu. 

2. Click the Geometry button (see Figure 24). 

3. Click the Position button (see Figure 24A) and move the pointer 

over the picture of the display (see Figure 24C). 

4. Drag the screen rectangle to center the image. 

Instead of dragging the screen rectangle, you can also adjust 
height and width by clicking the arrow buttons for incremental 
movement. 

Pincushion 

1. Open the AppleVision Setup control panel from the Apple menu. 

2. Click the Geometry button (see Figure 244). 

3. Click the Pincushion button (see Figure 244A). 

4. Move the pointer over the picture of the display. 

5. Drag the left or right side of the screen rectangle to adjust the 
image (see Figure 24E). 

Instead of dragging the screen rectangle, you can adjust the shape 
of the image by clicking the arrow buttons for incremental move- 
ment. 

Rotating 

1. Open the AppleVision Setup control panel from the Apple menu. 

2. Click the Geometry button (see Figure 244). 

3. Click the Rotate button (see Figure 24A). 

4. Move the pointer over the picture of the display. 

5. Drag the screen rectangle clockwise or counterclockwise to rotate 

the image (see Figure 24D). 

Instead of dragging the screen rectangle, you can rotate the image 
by clicking the arrow buttons for incremental movement. 

Convergence 

1. Open the AppleVision Setup control panel from the Apple menu. 

2. Click the Geometry button (see Figure 244). 

3. If you want to adjust the RGB color convergence, click the Conver- 

gence button (see Figure 24A). A Convergence Control window (see 
Figure 24F) appears. 
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Note When you adjust convergence, refer to the center of the screen on 
the grid outside the Convergence Control window. If necessary, 
move the window away from the center of the screen. 

4. Click the arrow buttons to adjust convergence. When convergence 

is set properly, the lines in the grid are aligned vertically and hori- 
zontally, and the image is clear and distinct. 

5. Click OK to save your convergence changes and close the Conver- 
gence control window. 

Overscan 

Note Overscan is typically used when viewing a movie, or when you want the 
screen image to span the entire screen area. 

1. Open the AppleVision Setup control panel. 

Important When overscan is on, you cannot adjust screen geometry or conver- 
gence, and you might not be able to choose commands from the menu 
bar at the top of the screen. 

2. Click the Geometry button (see Figure 24A). 

3. To turn Overscan on, click On (see Figure 244). 

4, To turn Overscan off, click Off, and the screen image returns to its 

previous size. 

Factory Settings 

Important Recalling the factory settings resets only the four geometry controls and 
convergence. The screen image returns to the factory preset levels of 

geometry (height/width, position, pincushion, rotation) and conver- 

gence for the current screen resolution. Adjustments you make in the 
Display, Color, or Sound windows are not reset. 

1. Open the AppleVision Setup control panel. 

1. Click the Geometry button (see Figure 24A). 

2. Click the Recall Factory Settings button located in the bottom-right 
corner of the screen (see Figure 244). 
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Color Adjustments 

This section describes how to fine-tune the color on the display. In most 
cases, you won't need to adjust colors. However, when working with 

detailed graphics, you may need to match display colors as closely as 

possible to colors created by a printer or other device. Use the Color 
window in the AppleVision Setup control panel (see Figure 25) to adjust 
colors on your display. 

Cc 
Accurate Color ——|— 

Ambient White White Point Ambient Light 

Point © 050 @® None Si 

Settings © 6500 + 8 MPCD Create Custom | ©) Custom 
White Point... 

@ 9300 + 8 MPCD aa 

Create © Custom 
Custom 

White 

Point Gamma Curve 
© 1.0 (Linear) 

LE | @ 1.8 (Default) 
© 2.2 Wideo) 

Gamma © Uncorrected 
Curve =. eS Fe 

[eee] 
Preferences 

Figure 25. AppleVision Setup Color Button 
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Setting a White Point 

White point is a measure of the color content of the light. All lights 
(including display light) have a white point. Lighting used in graphic 
arts is based on a white point of 5,000 degrees Kelvin (or D50). 

1. Open the AppleVision Setup control panel. 

2. Click the Color button (see Figure 25). 

3. _ Click one of the standard white points (see Figure 25B): 

¢ D50=graphic arts standard 

* — 6500=midday sun 

* — 9300=Macintosh displays and high-definition TV 

Note Changes won't take effect until you click Recalibrate. 

4. Click Recalibrate. 
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Creating a Custom Kelvin White Point 

1. Open the AppleVision Setup control panel. 

Click the Color button. 

Click Create Custom White Point button (see Figure 26). 

Click Kelvin if you want to use Kelvin temperatures. 

Drag the slider control (see Figure 264) to select the temperature 
(4100 to 9300). 

6. Click Save, and name the custom white point. The name appears in 
the White Point Custom menu. 

7. Click Recalibrate. 

Custom Kelvin 

White Point 

@ Kelvin 

O ny (1931 CIE) 

Qu'v' (1976 CIE) 

-— Slider 

Enter Values to Create a Custom White Point 

|B | = Custom White Point > 

@ ny (1931 CIE) 

Custom CIE | Ouw {976 cle 

Color Space 
White Point 

1931 CIE Color Space Drag Crosshairs to Create 
a Custom White Point 

Figure 26. Color Button White Point Setting 
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Creating a Custom CIE Color Space White Point 

1. 

6. 

7. 

2. 

3: 

4 

Open the AppleVision Setup control panel. 

Click the Color button. 

Click Create Custom White Point button (see Figure 26B). 

Click 

¢ — xy (1931 CIE) (see Figure 26B) if you want to use 1931 CIE stan- 
dards 

¢ uv (1976 CIE) (see Figure 26B) if you want to use 1976 CIE 
standards 

Drag crosshairs to create custom white point or enter values (to 
define a custom white point) in the fields to the right of the 
crosshairs. 

Click Save, and name the custom white point. 

Click Recalibrate. 

Adjusting for Ambient Light 

All light falling on the front of the display is called ambient light, and 
can change how colors appear. To get a truer color rendering, set the 
white point for the display, and then correct for ambient light condi- 
tions in the room. 

i, 

pA 

> 

Open the AppleVision Setup control panel. 

Click the Color button. 

Locate the ambient light tool (see Figure 27) that came with the dis- 
play. 

Ambient Light Tool 

Figure 27. Ambient Light Tool 

Macintosh Displays and Video Cards 99 



Important 

100 

Store the ambient light tool in its protective sleeve when you're not 
using it. If the gray color fades, you'll get incorrect ambient light read- 
ings. 

4. Click Set Ambient Light button (see Figure 25D). 

The screen’s color depth must be set to “Millions of Colors.” Refer 
to the section, “The Control Strip,” in this chapter. 

A) Hold the ambient light tool against the display face, over the 
square color sample (see Figure 28). 

6. Drag the picker (see Figure 28) in the color triangle until the color 

sample is similar to the gray color on the ambient light tool. 

7. Drag the brightness slider (see Figure 28) until the color sample 
matches the ambient light tool exactly. 

8. Click Save, and name the new setting. The name appears in the 
Ambient Light Custom menu. 

9. — Click Recalibrate. 

Brightness Slider 

Color Triangle 

Picker 

Color Sample 

Figure 28. AppleVision Control Panel Color Picker 
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Adjusting Gamma Curve 

The relationship between the input value and output luminance on the 
display is represented by gamma curve. At a low gamma value, colors are 
washed out. At a high gamma value, colors have more contrast. 

Important The gamma value selected depends on the image being displayed. Color 

images with important details in highlights or shadows need a different 
gamma value than standard images. 

1. Open the AppleVision Setup control panel. 

2. Click the Color button. 

3. Select a standard gamma value (see Figure 25E). Notice how the pic- 

ture of the curve changes when you select a gamma value. 

4. — Click Recalibrate. 

Recalibrating Automatically 

You can set preferences in the AppleVision Setup control panel so that 
the display is recalibrated automatically every two weeks, or when you 
change brightness, contrast, screen geometry, or screen resolution. 

1. Open the AppleVision Setup control panel. 

2. Click the Color button. 

3. Click the Preferences button (see Figure 25E). A “Preferences” win- 

dow appears (see Figure 29). 

4. — Select the recalibration preferences (see Figure 29). 

Important If you select Time (recalibration every two weeks), your work can be 
interrupted without asking. 

5. Click OK. 

Auto Recalibrate 

© BTime (every two weeks) 

%& & Contrast & Brightness 

© B Geometry 

& Resolution 

& Ask before recalibrating 

Figure 29. AudioVision Setup Control Panel Recalibration Preferences 
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Settings 

Figure 30. 
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Saving Color Settings 

You can save different combinations of white point, gamma curve value, 

and ambient light in named color settings. 

To save a color setting: 

1. Open the AppleVision Setup control panel. 

2. Click the Color button (see Figure 30A). 

3. Make sure white point (see Figure 30C), gamma curve (see Figure 

30B), and ambient light (see Figure 30E) are set as desired. 

4. Click Recalibrate (see Figure 30D) to see how the settings change 

the screen image. 

5. Click Save, and name the new color setting. 

6. Click Save, and the new name appears in the settings list. 

Color 

_i# Button 

Applevision Setup ——————————" 

Er AppleVision 1710Av 

== 

- Accurate Coler —— 

| White Point | Ambient Light a 

—Ons0 @ None 
© 6500+8MPCD|  CreateCustom =O Custom 

White Point... § © 9300 - 8 mPco _y} 
| OCustom 

i = Gamma Curve | | Factory Defaults ; 

© 1.0 (Linear) 

@ 1.8 (Default) 

© 2.2 Wideo) 

© Uncorrected 

Settings 
mist 

AudioVision Setup Saving, Using, and Deleting Color Settings 
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Using or Deleting Existing Color Settings 

To use or delete a previously saved color settings: 

1. Open the AppleVision Setup control panel. 

2. Click the Color button (see Figure 30A). 

3. Click a name in the settings list (see Figure 30F). 

4 Click Recalibrate (to use an existing setting) or click Delete (to 
delete a color setting from the list). 

ColorSync Profiles 

The AppleVision display allows you to create a ColorSync profile that 
describes the white point and gamma value for your display. 

Note The ambient light setting is not saved as part of the ColorSync profile 
because ambient light changes as the physical location of the display 
changes. So, the ambient light setting for one display will not be correct 
for another display. 

Custom color settings can be shared with any other display that 

supports Apple’s ColorSync color-matching system. ColorSync ensures 
that the colors shown on the display closely match the colors that are 
printed or scanned. 

Exporting a ColorSync Profile 

To send a custom color setting to another display: 

1. Open the AppleVision Setup control panel. 

2. Click the Color button. 

3. Verify that white point and gamma curve are set as desired. 

4. Click Recalibrate (see Figure 30D). 

5. Click Export (see Figure 30D). 

6 Enter a name for the profile, and click Save. 
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Importing a ColorSync Profile 

To select a custom color setting from another display: 

1. Open the AppleVision Setup control panel. 

2. Click the Color button. 

3. Click Import (see Figure 30D). 

4 Select the profile you want and click Open and then click Recali- 

brate. 

To get truer color rendering, adjust for ambient light after importing a 

ColorSync profile. 

Sound Adjustments (1710AV only) 

Before you make changes to the Sound window of AppleVision Setup, 
choose Control Panels from the Apple menu. Open the Sound control 

panel to select a sound input source, select a sound output device, and 

adjust volume. 

Refer to Chapter 5, “Using Sound and Video,” from the User’s Guide for 

more information. 

Selecting a Sound Input Source 

Verify that you have selected a sound input port (see Figure 31B) on the 

computer before selecting the sound input source for your display. 

1. Press any control button to open the AppleVision Setup control 

panel. 

2. Click the Sound button (see Figure 314). 
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Sound 

Button < 

SSS Appledision Seth = 
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r~ Sound Input 

© Sound Input Off | D | Sound Input Port Gain | ; 

Sound © Display's Sound Input Port 205, = =n 
Input @ Display's Built-in Microphone 10) 0238 40: WB) iis 

Source 
J Routing... Ic | 

Routing a 
Button p> Sound Output 

Speaker Volume Headphone Volume 

@ pee Go Head- 

phone 
(Mute all sound Slider 
{ Mute speakers when Control 

headphones are attached 

Sound Output 
Speaker Volume, Treble, and Base 

Slider Controls 

Selections for Mute 

Figure 31. AudioVision Setup Sound 

3. Click 

* “Sound Input Off’ (see Figure 31B) if you want to disable 

sound input on the display 

¢  “Display’s Sound Input Port” (see Figure 31B) if you want to 
use an audio device attached to the display’s input port 

¢  “Display’s Built-In Microphone” (see Figure 31B) if you want 

to use the display’s built-in microphone 

4. If you select “Display’s Sound Input Port,” drag the Sound Input 
Port Gain slider (see Figure 31D) to set the desired gain. 

Note You might also need to adjust sound on the computer connected to the 

display. Refer to the computer manual for more information. 
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Routing Display Sound 

To select how the sound is routed: 

iE 

2. 

Click Routing (see Figure 31C). 

Select a sound routing path (see Figure 32). 

Sound Routing 

Loop Through Off Automatic 

& 
. ate 

© Loop Through Off 
Sound input goes directly to the computer for further 
routing. 

@ Automatic 

Sound input goes directly to the speakers unless 4 
voice-quality microphone is attached. Sound input also 
goes to the computer for further routing. 

Figure 32. AudioVision Setup Sound Routing Path 
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Click 

¢ “Loop Through Off’ (see Figure 32) if you’re recording from a 
device and you don’t want to hear the sound on your display 

* “Automatic” (see Figure 32) if you want sound routed to the 
speakers, headphones, and computer unless a voice-quality 

microphone is attached 

A voice-quality micropbone is any microphone that has an 

extended stereo miniplug connector. 

Click OK (see Figure 32). 
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Adjusting Volume, Treble, and Bass. 

1. Drag the Speaker Volume slider (see Figure 33) to adjust speaker 
volume. 

2. If desired, adjust treble and bass by dragging these slider controls. 

3. If desired, adjust headphone volume by dragging the slider control 
(see Figure 33) to the right to increase volume, or to the left to 
decrease volume. 

Note When you make volume adjustments, “Mute all sound” is turned off 
automatically. When you make speaker volume adjustments and 
headphones are attached to the display, “Mute speakers when 
headphones are attached” is turned off automatically. 

© Sound Input off Sound Input Port Gain 

© Display's Sound Input Port 5 3 

@ Display's Built-in Microphone 10 0 30 40 (4B) 

Sound Output 

Speaker Volume Headphone Volume 

y 

Oo Mute all sound 

& Mute speakers when 
headphones are attached 

i 

Sound Output Selections for Mute 
Speaker Volume, Treble, and Base 

Slider Controls 

Figure 33. AudioVision Setup Sound 
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The Control Strip 

The control strip (see Figure 34A) is a line of small icons that appears 

when you turn on the AppleVision display. 

The control strip allows you to make quick and easy changes to 

common settings (such as screen resolution or color depth). 

Using the Control Strip 

Refer to Table 8 and Figure 34A to manipulate the control strip. 

Table 8. Using the Control Strip 

Tix Do this... 

Close Click close box or click tab 

Open Click tab 

Resize Click and drag tab 

Move Hold down Option key and drag tab 

Hide Press Shift-Control-C 

‘Customize | Apple menu: Control Panels: Control Strip 

Changing Screen Resolution 

To view or change the display’s screen resolution: 

1. Move the pointer over the checkerboard screen icon (see Figure 

34B), and depress the mouse button. 

2. Select a screen resolution from the pop-up menu. 

Figure 34B shows what you might see if two displays were connected to 

your computer 

Changing Color Depth 

To view or change the display’s color depth: 

1. Move the pointer over the striped screen icon (see Figure 34C), and 

depress the mouse button. 

2. Select a color setting from the pop-up menu. 

Figure 34C shows what you might see if two displays were connected to 

your computer. 
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Control Strip 

Scroll Arrow Scroll Arrow 
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Black & White 

4Grays 
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256 Grays 

256 Colors 

Thousands of Colors 

Figure 34. AudioVision Control Strip 
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Exploded View 
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Bezel 

922-0733 
CRT Focus VR 

Assembly Control 
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922-0685 
922-1570 (Rev B) 
Microprocessor 

,, Board 

661-0996 (Rev B) 
661-0506 
Main Deflection 
Board 

922-0686 
Serial I/O 
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with Buttons Poa 

922-0684 922-0734 
Control “Rear Panel 
Panel “,)) Connector 
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Power Supply Tilt/Swivel 
Assembly Assembly 

922-0732 
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Figure 35. Apple Multiple Scan 20 Display & Rev B Exploded View 
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Main Circuit Boards 

Main Deflection Board (Rev. B) 

CN504 CN503. CN802 CN803 CN502 CN401 
(5 Pin) (4Pin) (20 Pin) (20 Pin) (2 Pin) (2 Pin) 

CN1603 CN1604 CN505 CNS500 CN801 
(2 Pin) (2Pin) (6Pin) (8Pin) (9 Pin) 

(6 Pin) 

3 single 
cable set CRT/Video Board Microprocessor Board 

R CN304 
G (6 Wire) 
B 

CN702 
CN302 (3 Wire) 
(11 Wire) ty 

CN701 
ie (1 Wire) 

eas CN902 CN901 CN907 CN908 
(7 Wire) (11 Wire) (6 Wire) (5 Wire) 

Figure 36. Multi Scan 20 Display & Rev B Main Circuit Boards 
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Ee BNE ccc teadit ane vias been nect ood cegarteocinneaattmitomtenasesmenaaae 922-0696 
Aisapitets MaG7PC, DS Day sein isstsiessiczssconcvscastunsnanncsersccioursshas oni veiensowniineis 922-0736 
BEIEL ASST sesso ditaniinantcananizaniensectaniomnnnntinimcoemninedinsprinteins 922-0730 
Boat ASS ly; RAGE ADIB secsscccsrenciecsriviwesenearestsporssivnnreniesiaciiresstone 922-0687 

reed MOB 4 ils: eee ae ee ae 661-0507 

Beate Mai DERCCHON, ROW Bi isscsssctcsivasssrenoineasesstuctiaanioinemetnestine 661-0996 

Bae AIG DiC CHO s piavirsirevicssnmenmeirincrierivcmancmncienctnasetarnaxent 661-0506 

Board, Microprocessor Control, Rew: B iss.scisesisiwwsssoasesinsvsnnsonsicounnversncen 922-1570 
Eecsatd MICS OTORE RIOT GONE sie ccitcxxstincnseecesnvassiriatecceedtineesaenteenierenn 922-0685 
Pg SAN ree sc cpeercxenncrteeesscneeroern sesamin rinlacenkcensenvennss 922-0686 
Cable, ADB, CPU/Tilt-Swivel Monitor Stand .........ccsesssessessssesssessseeses 590-4501 

Ae iN 2 certeannccimnanntatnied an tunnentnnmnansanntermniete 922-0732 

Coniten) Panel ASSQnN sinscrisscissceceinsninnasninctcncncmiinrcnnieriitiandanene 922-0684 
FNS Ve EE pececescerceetectscsaczcah eon ctasinmrqnavennsctenaeatacnarseeeemianios 922-0733 
Puse; 6:5 Amin, 250 CG O10) ssn sscervirsrcccrscavninssenvianceemnisipiatianivines 922-0735 
TGQUSING, ROBE ierrrcrcrecsccntnpniioumaniasmmnnerannmnmanimmnmmnaties 922-0731 
Tah, BO cressaesees setsreeexttcoontesnnsntnanetects hone dnaviciialekateumemmmeriad 825-2744 
Pane) Rear COME scscnnnnensemunnnennatantadomncmaneivaas 922-0734 

Patel, Spek W/ BOUND Scccprnweswnerinnentissomansecrnmenssnamnnnatie 922-0737 
Powet COMA. 210 VS iit cia eecrncpineenaronmninnccititenandacenss 590-0373 

Power Cond AG: 220 V, SINONG ac iciritemernraccnmrnommanmnien 590-0423 

POWER SUDDIY, REV, Beccscacsesezasarsirasanitsstiserssetioveeersetneintecoxsnncsanasaveinees 661-1007 
POET SOON sscaccis rca cap ncnecarnnananiyenamuammnciesshinataiiemanineinrie 661-0508 
STR le Fb: srrtrnantunneancateresmnenentnrastnienmenienss 076-0227 

Tile/Swivel, Mult Seal 20 DisOlay scssscssscacsisssrisecmenisesammamnnneinna 922-0697 
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Troubleshooting 

First Checklist 

Important More than 60 percent of the Apple Multiple Scan 20 Display modules 
returned for repair are found to be fully operational. Read this checklist 
before you return a module. Prevent needless module replacement and 
unnecessary time delays. For additional information refer to “Environ- 
mental Display Distortions,” in Chapter 1, “General Monitor Informa- 
tion.” 

* The Apple Multiple Scan 20 Display is not fully compatible with all 
Macintosh computers and PowerBooks. 

If you suspect a loss of functionality, especially with the number of 
screen resolutions available (in Control Panels), check the Tech Info 
Library or contact Apple Technical Support. 

* The CRT video image will not always resemble a perfect rectan- 
gle. 

CRT tolerances allow for some distortion. Additional distortion can be 
caused by magnetized metal objects (desks, file cabinets, and so on). 
Move the unit to a different location if you notice video bowing or bent 
edges. 

* — jitter, faint lines, or screen movement can be caused by external 
interference such as electronic devices and fluorescent lights. 

Move the unit to another room or building to help determine if external 
interference is the source of the problem. 

° A misadjusted screen can mimic the symptoms of deflection 
board or CRT failures. 

By performing the adjustment procedures, you might determine if one or 
more of the adjustments is the cause of the problem. 

° CRTs rarely fail. 

Needless CRT replacements can be prevented by checking display 
adjustments, checking the possibility of other defective modules, and 
accepting small imperfections in screen display. 

If you have any doubts about whether a CRT is defective, contact Apple 
Technical Support. 
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How to Distinguish Board Versions 

The Apple Multiple Scan 20 Display and Apple Multiple Scan 20 Display 

Rev. B have the same overall appearance. However, the Rev. B version 

offers improved performance and better screen resolution. 

To distinguish the two versions, check the last three digits of the serial 

number. The serial number for the Rev. B version ends in one of the fol- 

lowing: 

° 5B4 

° 52 

° SJE 

* SF 

EEPROM Settings 

Each Multiple Scan 20 monitor has an EEPROM (located on the micropro- 

cessor controller board) that contains adjustment information specific 

to that monitor. Before you replace the microprocessor board, save this 

EEPROM information. 

If the settings are lost before they can be written to the new 
EEPROM, the display will be impossible to repair, and the whole dis- 

play must be replaced. 

Use Display Service Utility to preserve the monitor adjustment settings. 

Connect the Hardware to Restore Settings 

You can use one of two ways to connect the hardware to use the Dis- 

play Service Utility: 

1. Connect a serial cable (mini DIN-8) between the malfunctioning dis- 

play and a separate computer running Display Service Utility. Use 

either the modem port or the printer port on the computer. (If you 
use the printer port, AppleTalk must be turned off). Also connect a 

power cable to the display. 

¢ Advantage: You do not have to shut down the host com- 
puter or quit Display Service Utility to complete the repair. 

* Disadvantage: This method requires a separate host com- 

puter (with display). 

2. Connect the display as usual, using a video cable and power cable. 

Also, connect a serial cable (mini DIN-8) between the display and 

either the modem or printer port on the computer. 
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¢ Advantage: This method lends itself to on-site repair. The dis- 
play under repair is the only display required. 

° Disadvantage: Since the microprocessor board on the display 
needs to be replaced, the display may not be working well 
enough to view this utility. Also, after creating the data file 
from the old EEPROM, you must quit Display Service Utility and 
shut down the computer to install the new EEPROM. 

Save the EEPROM Information 

To save information from the old EEPROM, create a data file: 

1. — Start Display Service Utility 

2. Choose“Apple Multiple Scan 20 Display.” 

3. Click “Create File.” 

Install the Microprocessor Board 

After the new microprocessor board is installed, the new EEPROM will 
have default settings that allow you to read the display, but with diffi- 
culty. When the settings from the old EEPROM are transferred to the new 
EEPROM, the display should be clear and the last color temperature 
mode chosen should be restored. See “Restore the EEPROM Information” 
(next topic), to restore the saved EEPROM data file. 

Refer to the Apple Multiple Scan 20 Display chapter, Take Apart, “Micro- 
processor Board”, on Service Source CD for instructions on installing 
the new microprocessor board. 

Restore the EEPROM Information 

To download the saved adjustment information to the new EEPROM: 

1. Start MacTest Pro Display Service Utility. 

2. Choose “Apple Multiple Scan 20 Display.” 

3. Select “Test.” 

4. — Click “Write File.” 

A Caution Make certain that you are aware of the following important informa- 
tion about the EEPROM data file. If data is lost or corrupted, you must 
to return the display to Apple for repair. 
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Verify that data in the saved file is written back to the display 
used to create the file. Each display is unique, so writing the 
wrong data to a display may cause severe adjustment prob- 

lems. 

Verify that the data file is deleted after writing the data back to 

the display. This erasure ensures that data from one display is 

not accidentally written to another. 

Do not delete the new data file before it’s written to the new 
EEPROM. If the file is lost before the data can be written to the 
new EEPROM, the repair will be impossible to complete and the 

whole display must be returned. 
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Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 
ing, remember that environmental distortions are common and cannot be corrected by 
monitor adjustments or module replacement. For information on environmental distor- 
tions, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

Video Solutions 

No video; power indicator 1. Ensure that monitor's video cable is properly 

light on connected to computer or to video card in the 

computer. 

2. Replace main deflection board. 

3. After downloading settings as described in 

“EEPROM Settings” in this chapter, replace 

microprocessor board. 

Video image jumps After downloading settings as described in “EEPROM 
Settings” in this chapter, replace microprocessor board. 

Video image edges have color 1. Degauss monitor with an external degaussing coil. 

blotches when displaying an 2. Move monitor to different location and repeat 
all-white screen degaussing procedure. 

Video distorted; no picture 1. After downloading settings as described in 

“EEPROM Settings’ in this chapter, replace 

microprocessor board. 

2. Replace main deflection board. 

Power Solutions 

Monitor does not power up 1. Ensure that monitor's video cable is properly 

connected to computer or to video card in the 

computer, and check other cable connections. 

2. Replace power supply. 

Monitor shuts down 1. Ensure that monitor's video cable is properly 

connected to computer or to video card in the 

computer. 

2. Replace main deflection board. 

3. Replace CRT/video board. 
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Indicator Lights 
(see Figure 37) 

Convergence indicator light 

blinks or stays on; power 

indicator light might also blink 

Rotation indicator light blinks 

or stays on; power indicator 

light might also blink 

Size indicator light blinks or 
stays on; power indicator light 

might also blink 

Centering indicator light 
blinks or stays on; power 

indicator light might also blink 

Miscellaneous 

Picture dim; adjusting front 

panel controls does not 

increase brightness 

Picture has vertical jitter 

Monitor emits snapping 

sound; video blinks for an 

instant 

Picture color uneven 

120 

Solutions 

After downloading settings as described in “EEPROM 

Settings” in this chapter, replace microprocessor board. 

Replace main deflection board. 

1. Replace main deflection board. 

2. Replace CRT/video board. 

3. After downloading settings as described in 
“EEPROM Settings” in this chapter, replace 

microprocessor board. 

1. Replace main deflection board. 

2. After downloading settings as described in 

“EEPROM Settings” in this chapter, replace 

microprocessor board. 

Solutions 

1. Ensure that screen does not face a window or other 

source of ambient light. This type of environment 

gives screen a dim appearance. For information on 

environmental distortions, see Chapter 1, “General 

Monitor Information.” 

2. Replace CRT/video board. 

1. Move monitor to different location to see if symptom 

persists. 

Note: This symptom is often caused by 

electromagnetic interference (electronic devices, 

fluorescent lights, power lines, and so on). 

2. Replace main deflection board. 

Note: This symptom, caused by foreign particles inside 

the CRT, normally occurs only in new monitors. If the 

symptom persists after 40 hours of operation, there is a 

hardware problem. 

1. Replace power supply. 

2. Check to see if arcing on main deflection board is 

the cause. If so, replace main deflection board. If 

not, CRT is defective. 

Adjust rotation and color uniformity. Refer to “Geometry” 

in the “Adjustments” chapter. 
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Focus blurry on one side of 

screen. 

Upon first use, monitor screen 

shows cloth-like pattern of 

black, dark gray, or white fine 
vertical lines 

. Adjust focus. Refer to “Convergence” in the 

“Adjustments” chapter. 

. Replace main deflection board. 

. Select the All White display pattern, and adjust size 

and rotation controls on the monitor's front panel. 

Aim for reducing the visibility of the lines while 

minimizing discoloration. 

. At startup, lightly tap the side of the monitor so that 

you see the display image move. After the display 
has warmed up for 30 minutes, tap the monitor 

again. 

. Replace monitor. 
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Wiring Information 

Reference the following table and callout locations in Figure 36 when 
connecting and disconnecting video cables from the Main Deflection 
Boards, CRT/Video, and Microprocessor Board. 

Table 9. Multiple Scan 20 Display Wiring Information 

Cables 

2-wire (blue & orange) 

2-wire (blue & orange) 

Connection from: 

Main Deflection Board CN1603 

Main Deflection Board CN1604 

6-wire (5 gray, 1 white) 

8-wire (7 gray, 1 white) 

Main Deflection Board CN505 

Main Deflection Board CN500 

Connection to: 

“F” Board mounted on Power Sup- 
ply CN1601 

Power Supply CN601 

CRT/Video Board CN304 (via wire 
bundle) 

Power Supply CN602 (via wire 
bundle) 

2-wire (white & orange) “F” Board (mounted to Power AC Power outlet 
Supply) CN1600 

5-wire (4 gray, 1 red) Serial |/O Board CN250 Main Deflection Board CN908 

3-wire (white, black, red- | Serial I/O Board CN254 CRT/Video Board CN301 

pint) 

3-wire (yellow, black, Serial I/O Board CN253 Video Cable (wrapped w/RGB 
white-pin1) cables) 

11-wire (10 gray, 1 white) | CRT/Video Board CN302 Main Deflection Board CN901 

7-wire (6 gray, 1 yellow) CRT/Video Board CN303 Main Deflection Board CN902 

3-wire (red, blue, green) Video Cable CRT/Video Board (blue closest to 
top of CRT/Video Board, red 
closest to center of board, green 
in the middle) 

2-wire (gray & white) Power Supply CN604 CRT/Video Board CN701 (via wire 
bundle) 

5-wire (4 gray, 1 white) Power Supply CN603 Main Deflection Board CN504 

1-wire (black) CRT/Video Board CN702 Main Deflection Board CN502 

2-wire (both red) CRT copper coil Connector marked “NTC” to two 
wires (orange & yellow) to Main 
Deflection Board CN503 (4-wire) 

2-wire (black & white) CRT Connector with two wires (dark 
orange & brown) to Main Deflec- 
tion Board CN503 (4-wire) via 
wire bundle with 2-wires; orange 
& yellow) 
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Table 9. Multiple Scan 20 Display Wiring Information (Continued) 

Connection from: Connection to: 

Microprocessor Control Board Front Panels 
CN907 

Main Deflection Board CN1605 Black wrapped wires at base of 
CRT 

5-wire (brown, pin Main Deflection Board CN400 Neck of CRT 
1,...black, pin 5) 

6-wire (red...white) Main Deflection Board CN501 Neck of CRT 

1-wire (black) “F” Board mounted on Power Sup- | Top screw that holds the power 
ply CN1602 supply bracket to the metal cage 

of Main Deflection Board 

Cables 

6-wire (white, pin 1... 
blue, pin 6) 

2-wire (both black) 

2-wire (red & black) Main Deflection Board CN401 Focus box 

Red- VIDF 
Black- HIDF 

2-wire (red & black) 

1-wire (black) 

CRT/Video Board (bottom of 
board) 

Flyback transformer 

Focus box 

Red- FV2 
Black- FV1 

Focus box (MV) 
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Adjustments 

Note 

124 

Brightness and Contrast 

Adjustment controls are located on the front panel. 

1. Press the plus (“+”) button to increase the brightness or contrast 

(see Figure 37). 

2. Press the minus (‘—”) button to decrease the brightness or con- 

trast (see Figure 37). 

Geometry 

Adjustment controls are located on the front panel. 

Horizontal and Vertical Center 

1. Press the select button (marked with “s8”) to turn on the centering 

indicator light (see Figure 37). 

2. Press the plus (“+”) or minus (“—”) button on the brightness con- 

trols to move the center of the picture up or down, or the contrast 
controls to move the center of the picture right or left (see Figure 

37). 

Horizontal and Vertical Size 

1. Press the select button (marked with “s”) repeatedly until the size 

indicator light goes on. 

2. Press the plus (“+”) or minus (“—”) button on the brightness con- 

trols (for vertical size) or contrast controls (for horizontal size) to 

increase or decrease the size of the picture (see Figure 37). 

Rotation and Color Uniformity 

1. Press the select button (marked with “s8”) repeatedly until the 

rotation indicator light goes on (see Figure 37). 

2. Press the plus (“+”) button on the brightness controls to tilt the 

picture clockwise. 

3. Press the minus (“—”) button on the brightness controls to tilt the 

picture counterclockwise. 

When the picture rotates, the color uniformity also changes. Rotat- 
ing the picture clockwise causes colors to darken on the lower- 
right of the screen. Rotating the picture counterclockwise causes 
colors to darken on the lower left. When rotation and color unifor- 

mity are set properly, the picture is rectangular and all four corners 

of the picture have consistent color. 
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Indicator Lights 

Reset Button for Picture Controls Select Button 

lx - 

Control Button Brightness Contrast 
Controls Controls 

Rotation 

Indicator 

Size Centering 

Indicator Indicator 

oS ©O 
= 

Temperature Convergence 

ss 

co 8606 

Cross Hatch | Cross Hatch II 

® WARNING ® 

Serious Injury could result if, with the power on, 

you touch any of the high-voltage area shown below. 
Review the CRT safety rules before performing adjustments. 

Anode 
Connector 

Figure 37. Apple Multiple Scan 20 Adjustments 
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Shape 

1. Press the select button (marked with “s8”) repeatedly until the 

rotation indicator light goes on (see Figure 37). 

2. Press the plus (“+”) button on the contrast controls to expand 

the sides of the picture. 

3. Press the minus (“—”) button on the contrast controls to bring in 

the sides of the picture. 

Convergence 

Adjustment controls are located on the front panel. When the conver- 

gence is set properly, the picture is crisp and clear. 

Vertical Convergence 

1. Press the select button (marked with “s8”) repeatedly until the con- 

vergence indicator light goes on (see Figure 37). 

2. Press the plus (“+”) button on the brightness controls to move 
the red signal up and the blue signal down. 

6 3. Press the minus (“—”) button on the brightness controls to move 
the red signal down and the blue signal up. 

Horizontal Convergence 

1. Press the select button (marked with “s8”) repeatedly until the con- 
vergence indicator light goes on (see Figure 37). 

2. Press the plus (“+”) button on the contrast controls to move the 

red signal to the right and the blue signal to the left. 

3. Press the minus (“—”) button on the contrast controls to move the 
red signal to the left and the blue signal to the right. 

Color Temperature 

Color temperature refers to the intensity of the red/green/blue signals 

sent to the monitor. The color temperature settings are 

¢ 9300 K: white appears bluish (default) 

¢ 6500 K: white appears page white 

¢ 5000 K: white appears reddish 

Color temperature can be changed to accommodate preference or appli- 

cation specifications. Adjustment controls are located on the front 

panel. 
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1. Press the select button (marked with “s8”) repeatedly until the 
color temperature indicator light (see Figure 37) goes on. 

Note The indicator may or may not blink, depending on the color temperature 

selected. A steady light indicates 9300 K, a slow-blinking light indicates 
6500 K, and a fast-blinking light indicates 5000 K. 

2. Press the plus (“+”) button on the contrast controls to increase 
the color temperature (see Figure 37). 

3. Press the minus (‘—”) button on the contrast controls to decrease 

the color temperature (see Figure 37). 

Factory Settings 

Important The monitor controls are set at the factory. To fine-tune and adjust the 

picture, use the front panel controls. The monitor will use your settings 
each time the computer is turned on. Use the recall function to return to 
factory settings. 

Recall 

You can reset brightness and contrast to their factory levels. However, 
you cannot reset one or the other. You must reset both controls. Use a 

straightened paper clip to push in the Reset button (see Figure 37). 

Reset a Specific Control 

1. Press the select button (marked with “3”) repeatedly until the indi- 
cator light of the picture control you want to reset (vertical or hor- 
izontal center, convergence, or color temperature) goes on (see 

Figure 37). 

2. Use a straightened paper clip to push in the Reset button. The 
selected picture control is reset to its original level. 

Reset all Controls 

While holding down the control button, push in the Reset button with a 
straightened paper clip. 

All picture controls are reset to their factory levels. 
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Color Displays 

Macintosh 12" RGB Display 

Apple Color High-Resolution RGB Monitor 

Apple Basic Color Monitor 
Apple AudioVision 14 Display 

Apple Color Plus 14" Display 
Apple Performa Display/Plus 

Macintosh Color Display 

Macintosh 16" Color Display 
Macintosh 21" Color Display 
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Exploded View 

949-0297 
Bezel 

076-0384 Rev. A 
076-0395 Rev. B wy 
CRT 
Assembly 

661-0618 
661-1618 Rev. B 
CRT Video 
Board 

_ 930-0008 

Sabor b hails 
Set = and Cable 

905-0009 
Contrast/ 
Brightness 
Assembly 

941-5222 
Fuse _ 

[Ss 949-0304 
- ALP Main Board 

Holder 

> Rear 
Cover 661-0616 Rev.A ~< 

661-0659 Rev. B 
Main 

Board 936-0107 
Power Cable 

590-0693 
CPU to Monitor 

Figure 38. Macintosh 12" RGB Display Exploded View 
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Main Circuit Boards 

Rev. A Board No Gray Plastic Coil 
Main Board Rev. B Board Has Gray Plastic Coil 

cea en | 
E) 
S 2 Wire 

J502 re) 
(2 Wire) Fuse 

PC 
(2 Wire) 

DY 
(4 Wire) 

J204 J201 
CRT Video Board (6 Wire) (8 Wire) 

8 Pin) 7 Pin) 
Rev. A Last Four Digits of Serial No. 2801 
Rev. B Last Four Digits of Serial No. 2802 

Figure 39. Macintosh 12” RGB Main Circuit Boards 
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Parts List 

PEL TING CS castes gic eet ronta eens tt oe neti ethan od 949-0297 

Cable, CPU to Monitor, Macintosh 12" RGB... 590-0693 

Cable, Power, European (1 Mocs caeunssestnnsemunanrnsteataes 590-0420 

COMET IST Be GIIEESs: ASSOOIDIY caste sree ences seme aly 905-0009 
CRT ASSOUNDIN REV A scorers ese cete aera esc cease creas caer al 076-0384 
RT ASSOItNy ROY, Be ociie ote crn cr cre mentee euemees ened 076-0395 
ORT Video Bend Rew B sex ccruciecemaenesmennenan 661-1618 
RT Vets BOAR ytertertacsecy seers crores vente ee erm ots eee 661-0618 

Facilitation Warranty Reimbursement, Per Repair ..........00ccssesees 011-0083 
Pune A25N 9 Gass ante eeraueancnueremnty 941-5222 

Pi VOIBE PIODG concise ceenanen onan 076-0392 
LED) Asseminny With) Cane scussccensaninmnaancummnnaa; 930-0008 

Main Boat Pollet PUSGC .cicccnnueunmeenee neers 949-0304 
Main Deflection Board, REV. A? ..ccssssssssssscsssssssssssssssssssssssesssssussssssssseee 661-0616 

Main Deflection Board, REV. B? ...csssssssssssssssssssssssssssssssssssesesssssssssessseee 661-0659 
Power Gable. 1209 (1M) Cavtine secsnaneonaanumnadannn 936-0107 

Rear Cover, Plastic (International) .........sssssssssssssessosssessossssesssssssseseassssess 949-0303 
Rear Cover, Plastic, Macintosh 12" RGB MOnitor..........c.ccseseseeeen 949-0298 

CAR RROD Sek «=n bo oarucnemenayEaenaNOGNae: 956-0024 

1. The universal video board can be identified by reading the 11-digit serial number on the lower edge 

of the board. The last four digits are 2802. 

2. Order the Rev. A Main Deflection board if (1) your board does not have a gray plastic coil (VR504) 

next to connector J502 and (2) your CRT is the standard CRT, Apple P/N 0776-0384. 

3. Order the Rev. B Main deflection board if (1) your board has a gray plastic coil (VR504) next to 

connector J502 and (2) your CRT is the Low ELF CRT, Apple P/N 076-0385. 
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Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshooting, 
remember that environmental distortions are common and cannot be corrected by moni- 
tor adjustments or module replacement. 

For additional assistance, contact Apple Technical Support. 

No Video Solutions 

No video, LED off 1. 

oar WO PY 

No video, LED on a 

ODNDAA 

Ensure that monitor’s video cable is connected to 

computer or to video card in the computer. 

. Check power cord. 

. Check internal power connectors. 

. Replace blown fuse. 

. Replace external power cable assembly. 

. Replace main deflection board. 

Ensure that monitor's video cable is connected to 

computer or to video card in the computer. 

. Adjust contrast and brightness user controls. 

. Verify that video card in monitor is working properly. 

. Check main deflection board and CRT/video board 

connectors. 

. Replace blown fuse. 

Perform screen adjustment. 

Replace main deflection board. 

Replace CRT/video board. 

Replace CRT. 

Geometry Solutions 

Video image size short/tall, he 
narrow/wide 

2: 

3. 

Video image not centered : 

a 

3. 

Adjust V-HEIGHT or H-WIDTH controls on main 
deflection board. 

Replace main deflection board. 

Replace CRT. 

Verify that distortion is not caused by environmental 
conditions. Move monitor to another location. 

Adjust H-CENT or V-CENT external controls. 

Replace main deflection board. 

Horizontal linearity bad Replace main deflection board. 
(screen sides differ) 
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Vertical linearity bad (screen 

top and bottom differ) 

Video image bows 

Entire video image is tilted 

Abnormal/distorted video 

image (other than above) 

Synchronization 

Picture breaks into diagonal 

lines 

Picture rolls vertically 

Single vertical or horizontal 

line on screen 

136 

. Adjust V-LIN control on main deflection board. 

. Replace main deflection board. 

. Verify that distortion is not caused by environmental 

conditions. Move monitor to another location. 

. Check V-HEIGHT and V-CENT adjustment controls 

and H-WIDTH and H-CENT controls. (Some bowing 

from environmental conditions is normal and is 

within manufacturing tolerances. Slight bowing does 
not impair functionality of monitor.) 

. Replace main deflection board. 

. Replace CRT. 

. Verify that distortion is not caused by environmental 

conditions. Move monitor to another location. 

. Adjust yoke assembly as follows: 

a. Switch off power and remove rear cover 

b. Loosen frontmost screw on neck of CRT 

c. Twist yoke assembly as appropriate 

d. Retighten screw on neck of CRT (Do not over- 
tighten screw; you could break neck of CRT.) 

. Switch on monitor and check display 

4. Replace main deflection board. 

oar W DY 

. Verify that distortion is not caused by environmental 

conditions. Move monitor to another location. 

. Check all cable connections. 

. Perform geometric adjustments. 

. Replace main deflection board. 

. Replace CRT/video board. 

. Replace CRT. 

Solutions 

i 

on — 

Connect another monitor to computer and verify 

video signal. 

. Adjust H-HOLD control on main deflection board. 

. Replace main deflection board. 

. Verify that video card in monitor is working properly. 

. Adjust V-HOLD control on main deflection board. 

. Replace main deflection board. 

. Check yoke connector (DY). 

. Replace main deflection board. 

. Replace CRT. 
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Video 

Predominant red, blue, or 

green tint 

Picture too dark or too bright 

Cannot adjust brightness, 

contrast, or color 

Out of focus 

Miscellaneous 

Intermittently shuts down 

Picture jitters or flashes 

Flashing or wavy screen 

Black spots on screen (burnt 
phosphors) 

Solutions 

won = 

. Check video cable connection. 

. Verify that video card in monitor is working properly. 

. Perform White Balance adjustments. 

. Replace CRT/video board. 

. Replace CRT. 

. Adjust contrast and brightness knobs. 

. Verify that video card in monitor is working properly. 

. Perform video adjustments (Cutoff and White 
Balance). 

. Replace main deflection board. 

. Replace CRT/video board. 

. Replace CRT. 

. Replace contrast/brightness assembly. 

. Replace main deflection board. 

. Replace CRT/video board. 

. Adjust focus control on flyback transformer. 

. Perform screen adjustment. 

. Replace main deflection board. 

. Replace CRT. 

Solutions 

a 

Z. 

Ensure that monitor's video cable is connected to 

computer or to video card in the computer. 

Replace main deflection board. 

. Check that ground cables are secure. 

. Check that adjacent computer equipment is properly 

grounded. Move other electrical devices away from 

monitor. Shut off fluorescent lights. 

. Replace main deflection board. 

. Crimp metal connector tabs on video connector. 

. Replace main deflection board. 

Replace CRT. 
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Adjustments 

Screen Voltage Procedure 

AWarning This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety rules in Chapter 1, 

“General Monitor Information.” 

Note If you have replaced the main deflection board, you must perform the 

screen adjustments prior to performing other adjustments. If you have 
not replaced the main deflection board, go to the “Geometry” adjust- 
ments. 

Note Perform the screen voltage adjustment only if one or more of the follow- 

ing conditions apply: 

¢ You have replaced the main deflection board. 

¢ — You have inadvertently altered the screen adjustment. 

* You have replaced the CRT/yoke assembly with a different revision 

CRT/yoke assembly. 

Performing the screen voltage adjustment requires a voltmeter and a 
high-voltage probe (see Figure 40). 

A Caution Using a high-voltage probe other than Apple part number 076-0392 
could damage the monitor. Use only a high-voltage probe that meets 

these specifications: 

¢ 40 KV (VDC) rating 

¢ — Input impedance of 1,000 megohms 

¢ Banana clips to plug into a voltmeter 

¢ Alligator clip to connect to ground 

Figure 40. High-Voltage Probe 
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1. Switch on the voltmeter power and set the voltmeter to the 2 VDC 
(or lowest) setting. 

2. Connect the high-voltage probe two-pronged connector to the 
ground and voltage receptacles on the voltmeter. Verify that the 
prong with the ground tab is in the ground receptacle. 

3. Switch on the monitor and let it warm up for at least 10 minutes. 

4. Attach the ground clip from the high-voltage probe to the metal 
chassis. 

5. Set the contrast knob to maximum and the brightness knob to the 
center (detent) position (see adjustment foldout, Figure 43A). 

6. Use Display Service Utility to display the Full Black Screen test pat- 
tern. 

7. Turn the SUB-BRIGHT control (VR202) counterclockwise all the way 
down (see adjustment foldout, Figure 43B). 

8. To set the screen voltage, first check the label (see Figure 41) on 
the side of the CRT to determine the type: 

* CRT type ATI2A9SL 
° CRT type M29JMNO097X13. 

Figure 41. Determining the Type of CRT 
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A Warning 

140 

Because you must measure voltages in excess of 500 V DC, make 

sure the high-voltage probe is grounded to the metal monitor chas- 
sis. Do not short the probe between the test point and adjacent 

components. 

9. 

Voltage Test Point on 

U.S. Version 

Test Probe 

10. 

11. 

12. 

13. 

14. 

Touch the high-voltage probe to the voltage test point (see Figure 
42) labeled SCREEN (U.S. version) or PIN 4 (international version). 

Adjust the screen control until the voltmeter reads: 

¢ 500 V (+ .005 V) for CRT AT12A9SLB 

e — 400 V (+ .004 V) for CRT M29JMN097X13 

Voltage Test Point on 

International Version 

Figure 42. Voltage Test Points 

Disconnect the high-voltage probe from the monitor. 

Press the space bar or click the mouse to advance to the next test 

pattern. Turn the SUB-BRIGHT control (VR202) until the raster is vis- 

ible. 

Use Display Service Utility to display the Gray Bars test pattern. 

Adjust the SUB-BRIGHT control until the first bar is black and the 

second bar is barely visible. 

Using Display Service Utility, display the All-White Screen test pat- 

tern. 

Macintosh 12” RGB Display 



Note 

Note 

A Warning 

Note 

Each light meter model has specific meter readings. Note which model 
you are using before making adjustments. Refer to the “Light Meters” 
section in Chapter 1, “General Monitor Information,” for more informa- 
tion. 

15. Using the light meter and a two-inch plastic screwdriver, adjust the 
SUB-CONTRAST control (see Figure 43B) VR201 until you get the fol- 
lowing: 

* Model L-248: top of the 10 scale 

* Model 246: 30 ft. lamberts (+ 3 ft. lamberts) 

If you are unable to adjust the SUB-CONTRAST control to get the correct 
reading, perform the White Balance video adjustment. 

Geometry 

This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety rules in Chapter 1 
“General Monitor Information.” 

* Reference the “Video Adjustments Foldout,” Figure 43, when per- 

forming all video adjustments. Unfold Figure 43 so that the graphic 
is visible while making adjustments. 

* Geometry adjustments may be necessary whenever you replace the 
main deflection board, CRT, or video board. 

¢ Do not attempt yoke adjustments on this monitor. The factory set- 
tings require no adjustment. 

Vertical Size 

Vertical size, vertical center, and horizontal center adjustments can be 
performed without removing the rear cover. 

1, Use Display Service Utility to display the All-White Screen test pat- 
tern. 

2. Adjust the V-HEIGHT control (VR404) with a plastic screwdriver until 
the video image height is 153 mm (+ 2 mm) or 6 1/16 in. ( 1/16 in.) 
(see Figure 43B). 
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Vertical Center 

1. Using a plastic screwdriver, adjust the V-CENT control (VR403) until 
the video image is centered (top to bottom) in the display area (see 

Figure 43B). 

2. Verify that the video image height is 6 1/16 in. (£ 1/16 in.) or 153 mm 
(+ 2 mm). If it is not, repeat the vertical size adjustment and, if nec- 

essary, the vertical center adjustment. 

Horizontal Center 

Using the plastic screwdriver, adjust the H-CENT control (VR503) until 
the video image is centered (side to side) in the display area (see Figure 
43B). 

If you cannot center the video image, set the H-CENT control at midrange 

and perform the following steps: 

1. Switch off the monitor and remove the rear cover. 

2. Switch on the monitor. 

3. Using the plastic screwdriver, adjust the H-PHASE control (VR501) 

until the video image is positioned at the visual midpoint of the 
range of the H-PHASE control (see Figure 43B). 

4. Using the plastic screwdriver, adjust the H-CENT control (VR503) 

(see Figure 43B) until the video image is in the approximate center 

of the screen. 

Horizontal Size 

Using the hex-head insulated adjustment tool, adjust the H-WIDTH 

control (L501) until the video image is 205 mm (+ 2 mm) or 8 3/32 in. (= 1/ 

16 in.) wide (see Figure 43B). 

Vertical Linearity 

1. Use Display Service Utility to display the Crosshatch I test pattern. 

2. Using a plastic screwdriver, adjust the V-LIN control (see Figure 
43B) until the distance between the horizontal lines is the same at 

the top and bottom of the screen. 
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Note 

Vertical Hold 

1. Use Display Service Utility to display the All-White Screen test pat- 

tern. 

2. Using a plastic screwdriver, adjust the V-HOLD control (VR401) (see 
Figure 43B) until the video image stabilizes. To check the adjust- 

ment, switch the monitor off and on. If the video image stabilizes 

immediately, V-HOLD is correctly set. 

Horizontal Hold 

Using the plastic screwdriver, adjust the H-HOLD control (VR502) (see 

Figure 43B) until the video image stabilizes. To check the adjustment, 
switch the monitor off and on. If the raster stabilizes immediately, H- 
HOLD is correctly set. 

Focus 

1. Use Display Service Utility to display the Focus test pattern. 

2. Using a plastic screwdriver, adjust the FOCUS control (see Figure 
43B) until the Focus test pattern is as clear as possible. 

Video 

This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety rules in Chapter 1 
“General Monitor Information.” 

Perform video adjustments only if the color quality is unacceptable. 

White Balance 

Complete any necessary geometry adjustments before performing the 
White Balance adjustments. 

1, Turn on monitor power and let the monitor warm up for at least 10 
minutes. 

2. Use Display Service Utility to display the Full Black Screen. 

3. Set the brightness control and the contrast control (see Figure 
43A) to maximum. 

4. Preset these adjustment controls (see Figure 43B): 

¢ — GREEN, RED, and BLUE CUT-OFF controls to minimum. 

¢ — DRIVE-RED and DRIVE-BLUE controls to midrange. 

¢ — SUB-CONTRAST control (VR201) to midrange. 
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Wr Adjust the SUB-BRIGHT control (VR202) until you cannot see the 
raster, then turn up the SUB-BRIGHT control (see Figure 43B) until 

the raster is visible. 

6. Adjust the GREEN CUT-OFF control (see Figure 43B) until green is 

the predominant color. The screen should be dark, but with an 
obvious green tint. 

7. Use Display Service Utility to display the Gray Bars test pattern. 

8. Set the brightness knob to the center (detent) position. 

9. Alternately adjust the RED and BLUE CUT-OFF controls (see Figure 
43B) until no predominant color appears in the left three bars. 

If the SUB-BRIGHT control cannot be set properly, repair the monitor. 
Check that the leftmost bar is black. If not, turn the SUB-BRIGHT control 
counterclockwise until the leftmost bar is as black as the screen border. 

10. If no predominant color appears in the right gray bars, set screen 

luminance (see the following procedure). 

11. If you see a predominant color in the right three bars, alternately 

adjust the DRIVE-RED and DRIVE-BLUE controls until you see no 
predominant color in the bars. 

12. Ifa predominant color now appears in the left three bars, repeat the 
White Balance adjustment. 

Screen Luminance 

1. Using Display Service Utility, display the All-White Screen. 

Each light meter model has specific meter readings. Note which model 
you are using before making adjustments. Refer to the “Light Meters” 
section in Chapter 1, “General Monitor Information,” for more informa- 

tion. 

2. Using the light meter and a two-inch plastic screwdriver, adjust the 
SUB-CONTRAST control (VR201) (see Figure 43B) until you get 30 

foot lamberts (+ 3 foot lamberts), which on the light meter is 

* Model L-248: middle of the 10 scale 

* — Model 246: 23 on the red scale 
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Exploded View 

661-0398 
Video Color Board 

RevA 

661-0653 
Video Color 

076-0393 
CRT 

Assembly, Rev. B 

ies) fe} 2 a 

My Q 949-0113 
Bezel ae 

we” 949-0127 
Adjustment 

2 Panel Cover 

Sed Cab) aN able 
y XB Assy 

910-0058 
a 

apacitor 

949-0114 SF, 
Rear Cover 

661-0399 Deflection 
Board "D", Rev. A 

661-0654 Deflection 
Board "D", Rev. B 

grt tcrN 

740-0108 
3.15 Amp 

Fuse 

EMI Shield 

590-4161 
Video Cable 

> 
940-0115 

Monitor Stand 
Attachment 

Figure 44. AppleColor Hi-Res RGB Exploded View 
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Main Circuit Boards 

D11 D1 Dg 
Deflection Board "D" (3 Pin) (4 Pin) (2 Pin) 
Rev. A 

Deflection Board "D" 

Rev. B 
Note: 

You can distinguish Rev. B 
@ from Rev. A by the high-voltage 

O | | capacitor on the Rev. A board. 

Refer to the Service Source CD, Ce) 

Board D, Rev. A, step 5, for 
further information. 

Figure 45. AppleColor Hi-Res RGB Main Deflection Boards 
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Hi Res RGB 
Video Bd. Rev.A 22 B15 B16 

(1 Pin) (2 Pin) (4 Pin) 

Hi Res RGB 
Video Bd. H 

(4 Pin) (4 Pin) 

Hi Res RGB 

Video Bd. Rev.B B22 B15 B16 
(1 Pin) (2Pin) (4 Pin) 

Hi Res RGB 
Video Bd. H 

(4 Pin) (4 Pin) 

Figure 46. AppleColor Hi-Res RGB Video Boards 
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Parts List 

pas Diet oii diz. 0, an one ce nen One ene ern 949-0127 
AppleColor High-Res RGB Adjustment: Sub-Brightness .............00+ 011-7088 
Bezel, Plastic Case (w/o product ID label)...........ccsssssesseseeseeseesensees 949-0113 

ee AO EE Ht) WINNIE scsassasscsssesinrunasnine senna atanscev Seabed aseaabootecenasts 121-0117 
5, DRE SOV, RVIAE cccsicassnscesnvoxxenesecsusscasratnezsio vs neebiohouakepauibvaieriae 121-0118 
Cable Assembly, LED........sssssssosssessssssssesesssssssssrsseesoesnssessonsssosenssnsesorstsnsens 590-0439 
Cable, CPU to Monitor, 1.75 Meter ....cccscsscssssssssssessessecscssesseessessssseeseeees 590-4161 

Cable, External Power, Domestic (120 V) .......cesssessessseseesesseeseenes 590-0372 

Cable, External Power, European (220 V)..........ssescssessssesssssessseessssesssees 590-0422 
CEIETAS ES ONCE IOAN) OVO vcunciimnmsanccoonmanieeneewsuminnntsininniiors 905-0003 

Comitrast Conte OAR Bees U vcanniennsosnenncnisctssmnnceantadarcnsinnt 905-0012 
Cir Asse REY. B cnsucrnantnawetrowne nuiacnmenonianten 076-0245 
RET SR tI IW. cxenrarsrvcamnesrtexorarrcensicineectisxmsguatcdsdeanncnmanisnccurane 076-0393 
RT EA) ROFL Ps constccics esccicernsntenimneraciasieaponsnanservtleiscinindinesningt 981-0006 
CRE A) BER Doe revincinsracetsirsceienenserlindareisdsmemioneansimnnsepsinceeizind 982-0077 
DCN aI: REY i eccrreconncsensastensannnvnsiiecitonsanacstenusanuneuiaiel 661-0399 
DBHSCHON TION. ROU HS sesrecasuianciwtsantbcsmnccemnienmnnameaunccnnan 661-0654 

DEAS S WGI aicannissncsisrecrrmevstesrenimncncananiaceniaimcmmretnnn 937-0026 

Facilitation Warranty Reimbursement, Per Repair ..........:::ssseeesssesenees 011-0083 
Bibs, 29015.) ANID i saaininmmannnnnnancmmmananetic 740-0108 
Fuse, 250 V, 6.3 AMP (FOL) .ecsscssssssessssssssssssstsssesetsseesseesenseseve 740-0109 
FIC ACI USNCNE DAP es seiscancrensnacniannoninnenmmacnadscinienniss 815-1182 
Bigh- Voltage Capacitor (REV: A Only) sesssissavesnsisorersnasiasratdsstnuestunsniavinas 910-0058 

Babel. Rear Cover: PrOdnGt 1D see ccernsnenanauanreamene 825-1726 

POWE SUDO, REV A sinasnrocanccdeeemsapeeameaaanaomen 661-0397 
FOWE? SUDDIY, HOV. Bese seanncuracanunsremunmantmacsnmcnal 661-0705 
Rear COREE PRE on naceutisin tei aienemmniertenneee 949-0114 

SAND SOEs cricconernnrcnecannumaawamnmneanmnieaatsuted 956-0007 

Shimmer Correction Adjustment .:..isscssssscssscssssssssssssssscssssovssscvssssconsssosss 011-7095 
Stand Attachment. Plastic BOW sissesisscnecercsionnansnmensnvcn 949-0115 

WidkeG CAGE BOA ROW Kerrie soe me nec cueuer resin ue teemnain) 661-0398 

Video Colac Board, Rev! B cuncsuicconmcsmusmnnscemmunanann 661-0653 

Macintosh Displays and Video Cards 151 



Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 
ing, remember that environmental distortions are common and cannot be corrected by 
monitor adjustments or module replacement. For information on environmental distor- 
tions, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

No Video Solutions 

No video, LED off (condition 1. Ensure that monitor's video cable is connected to 

may occur after monitor has the computer or to the video card in the computer. 

been on for a few minutes) . Check that the power cord is properly connected. 

. Check internal power connectors. 

. Replace blown fuse. 

. If the deflection board is a rev. A board, replace the 

high-voltage capacitor. 

6. Replace deflection board “D.” 

7. Replace power supply. 

ar WwW NY 

No video, LED on 1. Ensure that monitor's video cable is connected to 

the computer or to the video card in the computer. 

2. Adjust the contrast and brightness controls. 

3. Verify that all connectors on the power supply and 

deflection board “D” are secure. 

4. Verify that the video card (in the CPU) is working 

properly. 

5. Replace video board “C.” 

. Replace video color board assembly “B.” 

7. Replace CRT. 

o 

Geometry Solutions 

Video image size small/large, 1. Adjust the horizontal" or vertical size controls. 

shortfall, narrow/wide 2. Replace deflection board “D.” 

3. Replace CRT. 

1. | When using the Rev. A version of the High-Resolution RGB Monitor with a Macintosh LC, the width 
of the raster/image area is reduced 3/16 inch from both sides of the screen. Adjust the horizontal 
size. 

13 AppleColor High-Resolution RGB Monitor eeeeeeooaoae eee eee eaee eee eeeeeseeeeeee @ 



5 7 ( , 

BRERERRERRERRERERRE RE RE RERRRERERREERSE SR SL 

Video image not centered 

Vertical linearity bad (screen 

top and bottom differ) 

Video image fades in and out 

Abnormal/distorted raster 

(other than above) 

Synchronization 

Picture breaks into 

diagonal lines 

Picture rolls vertically 

Single vertical line on screen 

Single horizontal line appears 2 

. Verify that distortion is not caused by environmental 

conditions. Move monitor to a different location. 

. Adjust the horizontal shift or vertical shift control (as 

appropriate) on video board “H.” 

. Replace the deflection board “D.” 

. Adjust V.LIN control. 

. Replace the deflection board “D.” 

Replace video board “C.” 

1, 

2 

3. 
4. 

Verify that distortion is not caused by environmental 

conditions. Move monitor to a different location. 

Verify that all connectors are correctly placed and 

secure. 

Perform appropriate geometric adjustments. 

Replace deflection board “D.” 

Solutions 

% 

2 

1; 

On — 

Connect another monitor to the computer and verify 

video signal. 

Replace deflection board “D.” 

Connect another monitor to the computer and verify 

video signal. 

. Verify that the video card is working properly. 

. Replace deflection board “D.” 

. Check yoke connectors. 

. Replace deflection board “D.” 

. Replace CRT. 

. Verify that the yoke connectors are tight. 

. Replace deflection board “D.” 

. Replace CRT. 

2. — Athin, gray, horizontal line may be visible across the bottom third of a lit screen. This line is inherent 
in the design of Trinitron monitors. Do not replace modules. 
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Video/Color 

Predominant red, blue or 

green color tint 

Picture too dark or too bright 

Brightness or contrast cannot 

be adjusted 

Picture out of focus 

Picture out of focus, with color- 

shadowed characters? 

Focus cannot be adjusted 

Solutions 

-fWwoNDM = 

. Verify that the video card (in CPU) is working 

properly. 

. Check monitor-to-computer connections. 

. Perform White Balance adjustment procedure. 

. Replace video color board assembly. 

. Replace CRT. 

. Adjust brightness and contrast controls. 

. Verify that the video card (in CPU) is working 
properly. 

. Set cutoff control on video board “H”. 

. Adjust White Balance. 

. Replace video color board assembly. 

. Replace deflection board “D.” 

. Replace video color board assembly. 

. Replace contrast control board “J.” 

. Adjust the focus control on video board “H.”. 

. Replace deflection board “D.” 

. Replace video board “C.” 

. Replace video color board assembly. 

. Replace CRT. 

. Perform the convergence adjustment procedure. 

Then adjust focus control, on video board “H,” if 

necessary. 

. Replace deflection board “D.” 

. Replace CRT. 

. Replace deflection board “D.” 

. Replace video board “C.” 

. Replace video color board assembly “B.” 

. Replace CRT. 

3. Colors in the Crosshatch pattern indicate a convergence problem. (If you cannot see any colors and 
the display is fuzzy or the characters on the focus pattern are unclear, the problem is focus rather 
than convergence.) 

154 AppleColor High-Resolution RGB Monitor 
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Miscellaneous Solutions 

Intermittently shuts down Te 

(LED does not light) 

a 

3. 

Ensure that monitor's video cable is connected to 
the computer or to the video card in the computer. 

Perform cutoff adjustment. 

Replace high-voltage capacitor. 

4. Replace deflection board “D.” 

Picture jitters or flashes 1. Check that all ground cables are secure. 

2. Verify that adjacent computer equipment is properly 

grounded. Move electrical devices away from the 

monitor. Temporarily shut off all fluorescent lights in 

the area. 

3. Replace deflection board “D.” 

Black screen spots (burnt Replace CRT. 

phosphors) 

Monitor emits high-pitched Replace deflection board “D.” 

noise 

Degauss button does not Replace power supply. 
correct uneven patches of 

color 
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A Warning 

A Caution 

A Caution 
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Jitter Correction 

Monitors may exhibit a jitter problem in which the raster moves verti- 

cally, alternately stretching and shrinking. The problem may occur imme- 
diately after you switch on the monitor, or after the monitor is warm. The 

problem is often intermittent. This topic tells you how to correct the 

jitter by adding a capacitor to the Rev. A deflection board “D” and by 
adjusting the vertical hold. 

Capacitor Installation 

Avoid high-voltage areas on the solder side of deflection board D. 

1. 

10. 

11. 

Use Display Service Utility to display the Crosshatch I or II test pat- 
tern. 

Switch off monitor power and remove the monitor cover and EMI 

shield. 

Check deflection board “D” (see Figure 47A) for capacitors C522 
and C525. 

If both capacitors are installed, perform the Geometry adjustments 

in this chapter. 

If capacitor C522 is missing, install a new capacitor (see Figure 47B). 

Using a low-wattage soldering iron and needlenose pliers, solder 

capacitor C522 (0.022 LF) to the two holes marked C522. 

Perform the Geometry adjustments. 

If capacitor C525 is missing, install a new capacitor. 

When installing capacitor C525, be careful not to damage the 
board. Do not overheat the board. Scrape away only the top layer 

of insulating material from the surface of the board and leave 
the copper layer intact. 

Using a small knife, scrape away a small section of insulating mate- 
rial at point X (see Figure 47C). 

Using a low-wattage soldering iron, place a small bead of solder at 
point X (see Figure 47C). 

Be careful not to short the capacitor leads to any other solder 
connections. 

Lay capacitor C525 (0.047 UF) on its side, and solder it between 
1C501 pin 22 and point X (see Figure 47D). 

AppleColor High-Resolution RGB Monitor 
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Figure 47. AppleColor Hi-Res RGB Capacitor Installation 
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A Warning 

A Warning 

Note 

A Caution 
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Vertical Alignment 

1. Connect an alligator lead between the negative end of a 330 UF 
capacitor and the monitor chassis ground (see Figure 47E). 

Be sure the alligator clip does not slip off pin 22 and touch the 
surface of the board. Contact with the board can prevent you 
from properly adjusting the vertical alignment. 

2. Connect a second alligator lead between the positive (unmarked) 
end of the 330 uF capacitor and pin 22 on IC501. 

3. Switch on monitor power. 

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

yA 

4. Use the adjustment tool (part number 949-0386) to carefully adjust 

the V-HOLD control until four or five horizontal gray bars appear 
on the monitor screen. 

5. Remove the 330 yF capacitor. 

Geometry 

This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety rules in Chapter 1, 
“General Monitor Information.” 

Reference the “Video Adjustments Foldout,” Figure 48, when performing 
all Geometry and Video adjustments. Unfold Figure 48 so the graphic is 
visible while making adjustments. 

Perform the geometry adjustments in order. Although the geometry 
controls are shown in the Figure 48 with the rear cover removed, you 
can access them from the service access panel at the rear of the monitor. 

Do not attempt yoke adjustments on this monitor. All such adjust- 
ments have been set by the manufacturer. 

AppleColor High-Resolution RGB Monitor 
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Note 

A Warning 

Note 

Horizontal Size 

Because of video features and timing differences across the Apple line of 
Macintosh computers, the width of the image area on the Hi-Res RGB 

monitor may vary up to 3/16 inch at each side of the display. Perform the 
horizontal size adjustment to set the display to its proper width. 

1. Use Display Service Utility to display the All-White Screen test pattern. 

2. Using a plastic screwdriver, adjust the H-SIZE control (see Figure 

48A) until the raster width is 9 1/4 in. (= 1/8 in.) or 235 mm (+ 2 mm). 

Vertical Size 

1. Use Display Service Utility to display the Crosshatch II (white back- 
ground) test pattern. 

2. Using a plastic screwdriver, adjust the V-SIZE control (see Figure 
48A) until the raster height is 7 in. (+ 1/8 in.) or 176 mm (+ 2 mm). 

Focus 

1. Use Display Service Utility to display the Focus test pattern. 

2. Using a plastic screwdriver, adjust the focus control (see Figure 
48A) for the best clarity at points halfway between the center and 
the left and right edges of the screen. 

Video 

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

To prevent serious injury, review the CRT safety rules in Chapter 1, 
“General Monitor Information.” 

Cutoff 

Always perform the cutoff adjustment whenever you replace the CRT 
assembly, deflection board D, or the video color board. 

1. Remove the monitor’s rear cover, EMI shield, and video cable from the 

back of the monitor. Switch on the monitor. 

Perform the cutoff and White Balance adjustments in a dimly lit room 
after the monitor has been on for at least 10 minutes. 

2. Set the external (user) contrast knob to maximum and the external 
brightness knob to the center (detent) position (see Figure 48A). 

3. Using the plastic screwdriver, adjust the following controls (see 
Figure 48A) on the video color board (B board) to midrange: 
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¢ — B.BKG (R.BKG on Rev. B version) 

¢ G.BKG 

¢ R.BKG (B.BKG on Rev. B version) 

¢ RDRIVE 

¢ G.DRIVE 

¢ B.DRIVE 

¢ SUB CONT 

¢ SUB BRT 

Set the voltmeter to measure 140 V DC. 

Attach the voltmeter ground lead (black lead) to the monitor 

chassis. 

Connect the voltmeter red lead to the cathode marked KR (see Fig- 
ure 48A) on the CRT board (“C” board). Gradually adjust the R.BKG 

control until the voltage measures 140 V (+ 2). 

Connect the voltmeter red lead to the pin marked KG (see Figure 
48A) on the CRT board (“C” board). Gradually adjust the G.BKG con- 

trol until the voltage measures 140 V (+ 2 V). 

Connect the voltmeter red lead to the pin marked KB (see Figure 
48A) on the CRT board (“C” board). Gradually adjust the B.BKG con- 
trol until the voltage measures 140 V (+ 2). 

If you increase the cutoff control (clockwise) too far, the monitor 
might shut down. If this happens, switch off the monitor and turn 
the cutoff control all the way down (counterclockwise). Wait 30 sec- 
onds, switch on the monitor, and resume the adjustment. Using a 

plastic screwdriver, adjust the cutoff control until the raster is just 
visible. 

Turn the cutoff control counterclockwise until the raster just dis- 

appears. Once the cutoff control on the video color board (H 
board) is correct, do not move it again unless you repeat the cutoff 

adjustment. The life of the picture tube decreases severely if the 
cutoff adjustment is incorrect. 

White Balance 

Verify that the cutoff is correct before you proceed. The life of the picture 
tube decreases severely if the cutoff adjustment is incorrect. 

1. Switch off the monitor, connect the video cable, and switch the monitor 

back on. 

¢ Use Display Service Utility to display the Gray Bars test pattern. 

Using the plastic screwdriver, alternately adjust the B.BKG, 
G.BKG, and R.BKG controls (see Figure 48A) until 

AppleColor High-Resolution RGB Monitor 
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¢ The left (dark) three bars have no colored tint. 

¢ — The leftmost bar is as black as the screen border. 

* — You can barely distinguish the second bar from the black bar. 

¢ — The third bar is a dark gray. 

Note To achieve good color balance, try reducing the background of the 
predominant color. If necessary, increase the other background 
controls until you see no color tint. 

Important Readings differ from light meter Model L-248 and Model 246. Note 
which meter you are using before making adjustments. (See the 
section, “Light Meters” in Chapter 1, “General Monitor Informa- 
tion.”) 

2. Using the light meter and a two-inch plastic screwdriver, adjust the 
G.DRIVE control (see Figure 48A) until the luminance of the right- 
most (brightest) bar measures 24 foot lamberts (+ 3 foot lamberts), 
which on the light meter is 

* Model L-248: 9 to 10 on the 2-10 scale 

* Model 246: 19 on the red scale 

3. Adjust the R.DRIVE and B.DRIVE controls (see Figure 48A) until you 
see no predominant color in the three right (brightest) bars. 

As necessary, repeat the G.DRIVE, R.DRIVE, and B.DRIVE adjustments. 

5. If the left (darkest) bars now show a predominant color, readjust 

the background controls (B.BKG, G.BKG, and R.BKG) of the two 
nonpredominant colors until you see only shades of black and 

gray. 

Note The White Balance is correct if 

¢ — You see no predominant color. 

¢ — The brightest bar measures 24 foot lamberts (+ 3 foot lamberts) or 
9 to 10 on light meter Model L-248 or 19 on light meter Model 246. 

¢ — The left (darkest) bars are black, barely distinguishable, and dark 

gray. 

If additional fine tuning is necessary, adjust the sub-contrast and 
sub-brightness controls in the next steps. 

Sub-Contrast 

Can 

Adjust the SUB CONT control (see Figure 48A) so that the luminance in 
the middle of the rightmost (brightest) bar measures 24 foot lamberts (+ 

3 foot lamberts), which is 

¢ Model L-248: middle of the 9 scale 

* Model 246: 19 on the red scale 
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A Caution 

Note 

Note 

162 

Sub-Brightness 

Adjust the SUB BRT (see Figure 48) control so that the leftmost bar is 

completely black and the next bar is barely distinguishable from the 
black bar. 

Convergence 

This adjustment differs from geometric convergence, which is a 
factory adjustment of the magnets on the yoke of the CRT. Do not 
attempt to set convergence by tampering with the yoke magnets. 

i 

2: 

3. 

A 

10. 

it: 

Use Display Service Utility to display the Crosshatch I test pattern. 

Allow the monitor to warm up for 15 to 20 minutes. 

Check the crosshatch lines on the test pattern for the following 
conditions: 

¢ If the lines are pure white, the monitor color convergence 
does not need adjusting. 

¢ — Ifthe lines show colored shadows at the edges, go to Step 4. 

Use the following adjustment if the monitor’s red, blue, and green 

color beams do not align properly and the images on the screen 

are shadowed or out of focus. The convergence adjustment con- 
trols are on the H Board and the C Board (see Figure 48A). 

Press the degauss switch and remove the service panel cover. 

Turn the V-STAT control (see Figure 48A) until the color-shadowed 
horizontal lines blend to solid white lines. 

Turn the H-STAT control (see Figure 48A) until the color-shadowed 
vertical lines blend to solid white lines. 

Perform the next step only if you cannot adjust the horizontal con- 
vergence using the H-STAT control. 

Switch off monitor power and remove the monitor cover, the EMI 
shield, and the metal video board shield the covers the C Board.. 

Adjust the H-STAT control on the C Board (see Figure 48A) until the 
color-shadowed vertical lines blend to solid white lines. 

If the lines still show color, go to the next step. 

Perform the following steps only if you could not adjust the moni- 
tor’s color convergence with the previous steps. Be sure the moni- 
tor has been on for at least 15 to 20 minutes. 

Use Display Service Utility to display the Crosshatch I or II pattern. 

AppleColor High-Resolution RGB Monitor 
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12. If the horizontal lines at the top of the monitor are out of adjust- 
ment, use the adjustment tool (part number 949-0386) to adjust the 
V-TOP (RV518) control (see Figure 48B) until the color-shadowed 
lines blend to solid white lines. 

13. If the horizontal lines at the bottom of the monitor are out of 

adjustment, use the adjustment tool (part number 949-0386) to 

adjust the V-BOTTOM (RV517) control (see Figure 48B) until the 
color-shadowed lines blend to solid white lines. 

Geometric Distortion 

Note Perform the following adjustments only if your attempts to adjust raster 
distortions with the external controls did not produce the results you 
wanted. 

1. Use Display Service Utility to display the Crosshatch I or II test pat- 
tern. 

2. Verify that the boxes on the top row are the same size as the boxes 

on the bottom row, and the boxes on the left side are the same as 

the boxes on the right side. 

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

wires. 

3. To determine which potentiometer (pot) to adjust, compare the 

display with the distortions shown in Figure 48C. Using the adjust- 
ment tool (Apple part number 949-0386), adjust the correct pot. 

4. If the display is so distorted that you can’t tell which adjustments 

to make, using the adjustment tool, perform the adjustments (see 
Figure 48C for adjustment locations) in the following sequence: 

¢ PIN AMP 

¢ PIN PHASE 

eV. ANGLE 

e V. BOW 

¢ — Repeat V. ANGLE 

¢ — Repeat PIN PHASE 

5. If you can’t correct the distortion, replace deflection board “D.” See 
Figure 48B for board location. 
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(Whole Unit Exchange) 

Parts List 168 

Troubleshooting 169 
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Parts List 

Note 

168 

There are multiple versions of the Apple Basic Color Monitor, which is 
whole unit exchange. Locate the manufacturing part number (645-xxxx) 
on the product label on the back of the monitor. Use this number to aid 
you in ordering the correct “661” part number. 

Apple Basic Color Monitor (whole unit), Australia, (645-003 1)........X661-0008 
Apple Basic Color Monitor (whole unit), Australia, (645-0032)........X661-0009 
Apple Basic Color Monitor (whole unit), US/Pacific, (645-0031).......... 661-0008 

Apple Basic Color Monitor (whole unit), US/Pacific, (645-0032)......... 661-0009 
Apple Basic Color Monitor (whole unit), Europe, (645-0034).......... 2661-0010 
Apple Basic Color Monitor (whole unit), Rev BL US, (645-0029)........661-1670 

Cable, Adapter (15-pin 3 row to DB-15) .......sceessseesseessieessneeesnneeen 922-1104 
Display, (whole unit), Apple Basic Color... 661-1040 
Display, (whole unit), Apple Basic Color, Non-VGA? .....scs:ssssssesnsen 661-1670 

These units can be further distinguished from the original Apple Basic Color Monitor by its platinum 
color. 

Compatible with Macintosh only. Customers needing a VGA monitor should order 661-1040, which 
supports both Macintosh and VGA. 

Apple Basic Color Monitor 



Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 
ing, remember that environmental distortions are common and cannot be corrected by 

monitor adjustments or module replacement. For information on environmental distor- 
tions, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

No Video Solutions 

No video, LED off 1. Ensure that monitor's video cable is connected to 

the computer or to the video card in the computer. 

2. Replace monitor. 

No video, LED on 1. Ensure that monitor's video cable is connected to 

the computer or to the video card in the computer. 

2. Replace monitor. 

Geometry Solutions 

Video image too short, tall, Replace monitor. 
narrow, or wide 

Video image not centered 1. Verify that distortion is not caused by environmental 

conditions. Move monitor away from fluorescent 

lights or other electrical equipment. 

2. Adjust geometry controls. 

3. Replace monitor. 

Abnormal or distorted video 1. Verify that distortion is not caused by environmental 

image conditions. Move monitor away from fluorescent 
lights or other electrical equipment. 

2. Adjust brightness and contrast. 

3. Replace monitor. 

Synchronization Solutions 

Picture breaks into diagonal Replace monitor. 
lines 

Picture rolls horizontally or Replace monitor. 
vertically 

Single vertical or horizontal Replace monitor. 
line appears on screen 

Macintosh Displays and Video Cards 169 



Video Solutions 

Predominant color tint Replace monitor. 

Picture too dark or too bright 1. Adjust brightness and contrast controls. 

2. Replace monitor. 

Cannot adjust brightness or Replace monitor. 

contrast 

Out of focus Replace monitor. 

Miscellaneous Solutions 

Out of convergence Replace monitor. 

Picture jitters or flashes 1. Verify that distortion is not caused by environmental 

conditions. Move monitor away from fluorescent 

lights or other electrical equipment. 

2. Check all ground cable connections. 

3. Replace monitor. 

Black spots appear on screen Replace monitor. 

(burnt phosphor) 
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Exploded View 

922-0419 
AudioVision 

' Adapter Cable 

922-0390 Y ' 922-0398 
Bezel | | Microphone 

; Assembly 

922-0385 922-0502 661-1699 
Front Panel Controls Fuse Main 

¥ and LEDs Assembly A di Deflection 

N 661-1666 eae 

WML EL LL 

922-0031 
On/Off Switch 
Assembly 

72/0 CRT Assy 
not offered) 922-0387 

\ Speakers (2) 

922-0420 
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aa 
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| Audio Enclosure 
| (Sound Board } 
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' | 
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| 
922-0421 : | Monitor Stand 

: ey | 
922-0391 
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Figure 49. AudioVision 14 Display Exploded View 
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Main Circuit Board 

Main Deflection Board 
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PL3 
(Adj.) 

PVv4 
(Adj.) 

PL6 

(Adj.) 
XXX 

(Adj.) 

Figure 50. AudioVision 14 Display Main Deflection Board 
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Parts List 

REAP Cy PU as corse stisiassaissteaetaeteciespxenhexcupstitaniueanlariioaaee 922-0419 
Apple AudioVision 14 Display Warranty Reimbursement..............0:000: 011-0097 

IR EI sects ieiicciscovanspanuiientntesnbmedbeck tanita te pepsatadiaassicctias 922-0386 
TO PI iesrcenenincataaaceneccanuieecaannnaeanatie 922-0420 
Bezel, Apple AudioVision Display...........cssssssesssesssesssesssssssseesssesseesssen 922-0390 

Board, Main Deflection! .......cssssssssssssssneistiseieeieteenetneiaeineen 661-1699 
Board, Main Deflection, Rev. B, with E. Star Compliance” La epamale 661-0169 

SRI, FURS EEA cer vesentenascttactsassokeiestichs dei gncon waspnmndcsanneidios 661-1667 
Ce SGLY: OMNES HO ccnisrersvicsinnaenanenatieronsbairwhinumtubaasas 661-1666 
PASSED TROD E A consatsicsisunasieirsetinnmvendaiorbaveeniatsansiinantiondes 661-1668 
Front Panel Controls and LEDs ASSeEMDIY..........:.:secsssesssseesssessseecsseees 922-0385 
Fie A Amp, 2500 (I.E 5 sccsssisssinavcrsiserienissxonsectininnsedeansncetnenncean 922-0502 
Fert A IE ASSET cccecteaseessactastisisnionaestrwnniiecnsceeesnatinaniiieleetineisicte 076-0594 
Be i AIO sox cst csevvcixsncerssancncreteeainaviiwas oorinddanensdasiinciondbingaoieansiobund 076-0195 

Label. Reat Gover: PLOGUCt UD) sccicsaissassrusnsswvasnvsnisasbeventensnranrsietavenestabaan 825-0493 

Miho ASSO a accvecsssiiavtertsnsscrersssaudanin san signisi spoevnneriontiivenasiimsenin 922-0389 
ORE SEBO sreccsinscitisnconssccrstoriderxmrinmecnserevedoisivauaacstyseuanvnsaninieattins 922-0421 
CAO SWI ASSORRD Es reucirercccosiocanannsnsananisingniniidatnniniasiasts 922-0031 
Power: Cable AC 110 V, Sti GM) sosccssssvsscstanexsesccinnntisavinnnsisonsanconni 590-0370 
Power Cable, AC 220 V, Smoke (1M) .....s.sssssssssessscssssssseecssecsseenseesseensees 590-0420 

TRAE OVE cr ecexinccenctvatccrseescenceesasissactsanvites tutaesbenentaneolbaavlniainapteesianeson3> 922-0391 

SAIS A cs intsscixvserstrassicansnccccaossees ermrqnivitinestisensanrininscinrsnninitecnntn 922-0387 

SOR IIE FING oerictcstosonsavenvanarsensovaancivinmatnnideekaentanpsimarinnicantees 922-1621 

Re ees checrnieeetsiomnanioumresvierinnnen einihiniaananinneniiad enon. 922-0388 

1. When replacing the 661-1699 main deflection board, replace with either 661-1699 or 661-0169. 

2. Order like-for-like when replacing 661-0169. 
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Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 

ing, remember that environmental distortions are common and cannot be corrected by 
monitor adjustments or module replacement. For information on environmental distor- 

tions, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

No Video Solutions 

No video, LED off A: 

ak WD 

No video, LED on, CRT il 

filament on 

No video, or dim video image 1. 

. Turn power off on monitor and CPU. 

. Disconnect AudioVision 14 Monitor power cable for 

Ensure that monitor's video cable is connected to 

the computer or to the video card in the computer. 

. Check power cable connections and power switch. 

. Check all connections on main board. 

. Replace blown fuse. 

. Replace main board. 

Ensure that monitor’s video cable is connected to 

the computer or to the video card in the computer. 

. Adjust contrast and brightness knobs. 

. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

. Check all connections on main board. Verify that 

video connector is secure and wires are inside 

plastic connector. 

. Perform video adjustments. Refer to “Video” in 

“Adjustments” section. 

. Replace main board. 

. Replace CRT. 

Shut down the Macintosh. 

30 seconds. 

. Reconnect AudioVision 14 Monitor power cable. 

. Switch monitor back on while depressing the 

Brightness Up and Microphone buttons®. (These are 

the second and fifth buttons from the left.) 

3. This two-button reset procedure resets the CPU inside the Sound Module. Resetting the monitor 
should always be tried prior to replacing the sound module. 
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Geometry 

Video image too short, tall, 

narrow, or wide 

Video image not centered 

Horizontal linearity bad (size 

of text differs at sides of 

screen) 

Vertical linearity bad (size of 

text differs at top versus 

bottom of screen) 

Abnormal or distorted video 

image 

Entire video image is tilted. 

Synchronization 

Picture breaks into diagonal 

lines 

Picture rolls vertically 

176 

Solutions 

i. 

2 

3. 

Adjust vertical or horizontal size controls. Refer to 

“Geometry” in “Adjustments” section. 

Replace main board. 

. Move unit away from monitors, fluorescent lights, or 

other electrical equipment. 

. Adjust vertical or horizontal center controls. Refer to 

“Geometry” in “Adjustments” section. 

Replace main board. 

Replace main board. 

Replace main board. 

. Move unit away from monitors, fluorescent lights, or 

other electrical equipment. 

2. Perform geometry adjustments. Refer to “Geometry” 

in “Adjustments” section. 

3. Replace main board. 

4. Replace CRT (rarely required). 

1. Move unit away from monitors, fluorescent lights, or 

other electrical equipment. 

2. Perform geometry adjustments. Refer to “Geometry” 

in “Adjustments” section. 

3. Perform geometric distortion adjustments. Refer to 

“Geometric Distortion” in “Adjustments” section. 

4. Replace main board. 

Solutions 

1. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

2. Replace main board. 

1. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

2. Replace main board. 

Apple AudioVision 14 Display 



. 4 

Q 

Picture breaks and rolls 

horizontally 

Black screen with single 

vertical or horizontal line 

Video 

Image too dark, too bright, or 

washed out 

Out of focus 

Predominant color tint 

Out of convergence (color 

bleeding out from text or lines) 

Audio 

Sound comes out of only one 

speaker 

Macintosh Displays and Video Cards 

—_ 

. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

. Replace main board. 

. Replace main board. 

. Replace CRT. 

Solutions 

. Adjust external contrast and brightness controls. 

. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

. Perform video adjustments. Refer to “Video” in 

“Adjustments” section. 

. Replace main board. 

. Replace CRT (rarely required). 

. Perform focus adjustment. Refer to “Video” in 

“Adjustments” section. 

. Replace main board. 

. Adjust focus controls to their limits. If bad focus 

remains on one part of display, replace CRT. 

. Check video card in computer. 

. Perform video adjustments. Refer to “Video” in 

“Adjustments” section. 

. Replace main board. 

. Replace CRT (if you cannot eliminate red, green, or 

blue tint). 

. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

. Perform convergence adjustments. Refer to “Video” 

in “Adjustments” section. 

. Replace main board. 

. Replace CRT. 

Solutions 

One of sound output options may be set to Stereo when 

computer is only capable of mono sound output. 
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Internal microphone doesn’t 1. To turn on microphone, press microphone button on 

record keypad. “Microphone-on” LED illuminates when 

microphone is on. 

2. Verify that monitor is selected as sound input and 

playback source. 

No sound or volume is too low 1. Verify that external sound sources are securely 

connected to monitor’s sound-out port. 

2. Press volume key on keypad. 

. Press mute button to turn off mute. 

4. Press microphone button to turn off microphone. 

wo 

Miscellaneous Solutions 

Picture jitters or flashes 1. Move unit away from monitors, fluorescent lights, or 

other electrical equipment. 

2. Check that all ground cables are secure. 

3. Replace main board. 

Intermittently shuts down Replace main board. 

Flashing or wavy screen Replace main board. 

Black screen spots (burnt Replace CRT. 

phosphor) 

Monitor emits high-pitched Replace main board. 

noise 

Does not degauss Replace main board. 

Erratic or no communication Replace keyboard cable, keyboard, mouse, or other 

with ADB device ADB device. 

“AudioVision” extension boots 1. Shut down the Macintosh. 

with an “X” through it. 2. Turn power off on monitor and CPU. 

3. Disconnect AudioVision 14 Monitor power cable for 

30 seconds. 

4. Reconnect AudioVision 14 Monitor power cable. 

5. Switch monitor back on while depressing the 
Brightness Up and Microphone buttons‘. (These are 

the second and fifth buttons from the left.) 

4. This 2-button reset procedure resets the CPU inside the Sound Module. Resetting the monitor 
should always be tried prior to replacing the sound module. 
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Control Panel 

Sound control panel doesn’t 

display “AudioVision” option in 

the pull-down menu. 

Unable to launch the Video 

control panel. Instead the 

message “The Video control 

panel can’t be opened 

because no video panels are 

installed.” 

The Monitors control panel 

doesn’t display bit depth 

selections. 

Solutions 

no — 

— 

. 

. Shut down the Macintosh. 

. Turn off power on monitor and CPU. 

. Disconnect AudioVision 14 Monitor power cable for 

30 seconds. 

. Reconnect AudioVision 14 Monitor power cable. 

. Switch monitor back on while depressing the 

Brightness Up and Microphone buttons®. (These are 

the second and fifth buttons from the left.) 

. Shut down the Macintosh. 

. Turn off power on monitor and CPU. 

. Disconnect AudioVision 14 Monitor power cable for 

30 seconds. 

. Reconnect AudioVision 14 Monitor power cable. 

. Switch monitor back on while depressing the 
Brightness Up and Microphone buttons. (These are 

the second and fifth buttons from the left.) 

. Shut down the Macintosh. 

. Turn off power on monitor and CPU. 

. Disconnect AudioVision 14 Monitor power cable for 

30 seconds. 

. Reconnect AudioVision 14 Monitor power cable. 

. Switch monitor back on while depressing the 

Brightness Up and Microphone buttons. (These are 
the second and fifth buttons from the left.) 

5. This two-button reset procedure resets the CPU inside the Sound Module. Resetting the monitor 
should always be tried prior to replacing the sound module. 
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Adjustments 

A Warning 

Note 

A Caution 

180 

This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety rules in Chapter 1, 

“General Monitor Information.” 

Geometry 

The controls on this monitor require a small hex-head plastic tool to 
make adjustments. If the tool is long, it will be too flexible, which will 

make fine adjustments difficult. Use a short hex-head plastic tool to mini- 
mize flexing. Do not use metal alignment tools because they are a shock 

hazard. 

Reference the “Video Adjustments Foldout,” Figure 51, when performing 

all Geometry and Video adjustments. Unfold Figure 51 so the graphic is 
visible while making adjustments. 

Adjustments should be performed only after a 15-minute warm-up 
period. 

Centering 

1. Use Display Service Utility to display the All-White Screen test pat- 
tern. Refer to the “Diagnostics” section of Chapter 1 for more infor- 
mation. 

2. Using a hex-head plastic adjustment tool, adjust the vertical and 

horizontal center (see Figure 51B) until the video image is centered 
on the screen. 

Size 

Because of video features and timing differences across the Apple line of 
Macintosh computers, the width of the image area on the AudioVision 
14-Inch Display may vary up to 3/16 inch at each side of the display. 
Perform the horizontal size adjustment to set the display to its proper 

width. 

1. Using a hex-head plastic adjustment tool, adjust the vertical height 
control (see Figure 51B) until the video image height is 7 in. (+ 1/8 

in.) or 176 mm (+ 2 mm). Verify this height. 

2. Using a hex-head plastic adjustment tool, adjust the horizontal 

width control (see Figure 51B) until the video image is 9 1/4 in. (+ 
1/8 in.) or 235 mm (£ 2 mm). 
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Focus 

1. Display the Focus test pattern. 

2. Using a hex-head plastic adjustment tool, adjust the focus control 

(see Figure 51C) until the Focus test pattern is as clear as possible. 

Video 

Perform the Cutoff adjustment prior to adjusting the White Balance and 
whenever you replace the CRT assembly or the main board, after the 
monitor has been on for at least 10 minutes. 

Cutoff 

1. Display the Gray Bars test pattern. 

2. Set the contrast control to maximum contrast and the brightness 
control to a medium brightness level (see Figure 51A). 

3. Using a hex-head plastic adjustment tool, set the red, green, and 

blue background controls (see Figure 51D) to full counterclock- 
wise positions. 

Note To set the green and blue drive controls to their 3/4 position, turn the 
controls to their full clockwise position and then turn back 1/4 turn 
counterclockwise. 

4. Set the green and blue drive controls (see Figure 51D) clockwise to 
their 3/4 position. 

5. Set the sub-contrast control (see Figure 51D) to its full clockwise 
position. 

6. Using a hex-head plastic adjustment tool, adjust G2 (see Figure 
51C) until the first bar in the test pattern is completely black and 
the second bar is barely visible. 

7. Set the sub-contrast control to the center position. 

White Balance 

1. Display the Gray Bars test pattern. 

2. Set the contrast control to maximum contrast and the brightness 
control to a medium brightness level (see Figure 51A). 

3. Note the predominant color 

4. Using a hex-head plastic adjustment tool, alternately adjust the 

red, green, and blue background controls until no predominant 
color appears in the four darkest bars. 
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Note 

Important 

182 

The darkest bar must remain completely black throughout the remainder 
of the procedure. If you notice a predominant color in the darkest bar, 

readjust the appropriate background control. 

> If necessary, adjust the blue and green drive controls until no pre- 
dominant color appears in the four brightest bars. 

Check the four darkest bars, and if necessary, adjust the red, green, 

and blue background controls until no predominant color 
appears. 

Using Display Service Utility, display the All-White Screen test pat- 

tern 

Readings from light meter Model L-248 and Model 246 differ. Note which 
meter you are using before making adjustments. Refer to Chapter 1, 

“General Monitor Information,” for light meter setup. Over time, light 

meter tolerances can vary. If you doubt your meter’s accuracy, verify the 

readings with a known-good light meter or photometer. 

8. Using the light meter and a two-inch plastic screwdriver, adjust the 
sub-contrast control until you get 30 foot lamberts (£ 3 foot lam- 
berts), which on the light meter is 

* Model L-248: middle of the 10 scale 

* Model 246: 23 on the red scale 

Convergence 

1. Display the Crosshatch I test pattern. 

2. Using a hex-head plastic adjustment tool, adjust the convergence 
control (see Figure 51C) on the CRT video board for best overall 

convergence. 

3. Using a hex-head plastic adjustment tool, adjust the N/S_ amp con- 
trol for best convergence of horizontal lines at the top and bottom 
of the screen. 

4. Adjust the lower correction control for best convergence of vertical 

lines at the bottom of the screen. 

5. Adjust the upper correction control for best convergence of verti- 

cal lines at the top of the screen. 

Apple AudioVision 14 Display 
peeoeoeo oeeaesoeoeoeoeoeeoeeeoeoeeeeeeeeeeeee @ 
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Geometric Distortion 

Note Perform the following geometric adjustments only if your attempts to 
adjust video distortions with the external geometry controls do not 
produce the results you wanted. 

i 

2. 

Display the Crosshatch I test pattern. 

Verify that the boxes on the top row are the same size as the boxes 
on the bottom row, and the boxes on the left side are the same size 

as the boxes on the right side. 

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

3 To determine which control to adjust, compare the display with the 
display distortions (Horizontal Bow, Pin Phase, and Vertical Angle) 
shown in Figure 51B. 

4. Using a hex-head plastic adjustment tool, adjust the control that is 
appropriate for the distortion. 

5. If the display is so distorted that you can’t tell which adjustments 

to make, perform the adjustments in the following sequence: 

¢ Pin Phase 

¢ — Vertical Angle 

¢ — Horizontal Bow 

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

7. Ifyou can’t correct the distortion, replace the main board. 
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Apple Color Plus 14" Display 
(Whole Unit Exchange) 

Parts List 188 

Troubleshooting 189 



Parts List 

Note 

188 

The Apple Color Plus 14” Display monitor is a whole-unit exchange 
module. 

Display, Apple Color Plus 14", Australia........c..sccssseccssseesssssecssseeeen X661-0870 
Display, Apple Color Plus 14", Japan.....cccssssescsssecssseccssneesessnseessneeesen J661-0870 
Display, Apple Color Plus 14", Pacific .........sssssssssssecsessssssneeseesssnees PA661-0870 
Display, Apple Color Plus 14", U.S. ........sssssssssssssesosssseessssssesscsessssecessssees 661-0870 
Display, AppleColor Plus 14", EurOpe.......cc.cssssesscsssssescessneesesnnneseesnns 2661-0870 

Apple Basic Color Monitor 



Troubleshooting 

The Apple Color Plus 14" Display monitor is a whole-unit exchange 
module. Removing the case to attempt internal adjustments will void the 

warranty. Before replacing the unit, 

1. Verify the problem with another Apple Color Plus 14" Display. If the 
condition is not common to Apple Color Plus 14" Displays, go to 
the next step. 

2. Ensure that external interference is not the problem. 

3. Verify that distortion is not caused by fluorescent lights or other 

electrical equipment. 

4. Verify that the monitor is at fault by connecting it to a different 
computer. 

5. Check all ground cable connections. 

Note This is a low-cost monitor and its performance cannot be compared with 
higher-end monitors. It is not unusual to have some raster shift and 
other minor geometry problems. 

Macintosh Displays and Video Cards 189 

e 4 4 4 ( 4 f 





’ A 4 4 ‘ q 4 q 

‘ ¢ f 4 t : f ; ‘ q ( : \ q ( ‘ ‘ \ q ‘ ( ( 

Apple Performa Display/Plus 
(Whole Unit Exchange) 

Parts List 192 

Locator View 193 

Troubleshooting 194 



Parts List 

Note 

192 

The Apple Performa and Performa Plus Displays are whole-unit exchange 
modules. 
Apple Performa Display ,.39 Dot Pitch/Australia ...........sssessssesssseees X661-0114 
Apple Performa Display, .39 Dot Pitch/EUrOpe ........sssssssssssseessssssees 2661-0114 
Apple Performa Display, .39 Dot Pitch/Pacific........sssssssssssssssesesen PA661-0114 
Monitor, Apple Basic Color, Whole Unit, NOn-VGA........s:ssseessseesssees 661-1670 
Pertotina Display; 59 DOt ite), US. scrscnianiinsensennscccnsnssandinisinranoniahininsans 661-0114 
Performa Plus Display, .29 Dot Pitch, US...........ssssssssssssssessssssesssssesssnses 661-0113 
Phas Dispiay; 140 Cole MOnitOt, 29 D00E ssvenncssncninseerinisonenisessuennnisanisnnt 661-1669 

Apple Performa Display/Plus 
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Locator View 

On/Off Switch 

Brightness 

Vertical ri 
Shift 

H.WIDTH 

Figure 52. Apple Performa Display/Performa Plus Locator 
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Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 
ing, remember that environmental distortions are common and cannot be corrected by 
monitor adjustments or module replacement. For information on environmental distor- 

tions, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

Geometry Solutions 

Raster too short, tall, narrow, Replace monitor. 

or wide 

Raster not centered Replace monitor. 

No raster Replace monitor. 

Abnormal or distorted raster 1. Verify that distortion is not caused by 

environmental conditions. Move unit away from 

electrical equipment and shut off fluorescent 

lights. 

2. Adjust brightness and contrast. 

3. Replace monitor. 

Synchronization Solutions 

Picture breaks into diagonal Replace monitor. 

lines 

Picture rolls horizontally or Replace monitor. 

vertically 

Single vertical or horizontal Replace monitor. 
line appears on black raster 

Video Solutions 

Predominant color tint Replace monitor. 

Picture too dark or too bright Replace monitor. 

Cannot adjust brightness or Replace monitor. 

contrast 

194 Apple Performa Display/Plus 
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Miscellaneous Solutions 

Out of focus Replace monitor. 

Out of convergence Replace monitor. 

Picture jitters or flashes 1. Verify that distortion is not caused by 

environmental conditions. Move unit away from 

electrical equipment and shut off fluorescent 

lights. 

2. Verify that all ground cables are secure. 

3. Replace monitor. 

Black spots appear on Replace monitor. 
screen (burnt phosphors) 
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Macintosh Color Display 

Exploded View 198 

Main Circuit Board 199 
Parts List 200 
Troubleshooting 201 

Adjustments 204 

Video Adjustments Foldout 209 
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199 

Video Board 

Figure 54. Macintosh Color Display Main Deflection Board 

Macintosh Displays and Video Cards 

Main Circuit Board 

Main Deflection Board 



Parts List 

Adjustments, Macintosh Color Display .........ccsssessssesssseessnsecssnessees 011-0440 
Bezel (with Contrast/Brightness/LED Assembly) ........:::s:essseesseessseees 922-0033 
Board, Main Deflection, with E. Star Compliance! ee ee 661-0102 

Board, Main Deflection, w/o E. Star Compliance se yisnioacnaniensuboieesean 661-1650 

Board, Main Deflection, Rev. B, with E. Star Compliance? L saceanies tose 661-0169 

TN WIE x sak cocscigrevtscncxicassecscbaaiss andonsestastitesddanlasteaapenlcantaaidelin Dees 922-0035 

PASSES AO Y sean ccaversscsnatronisaiGrasicemnccriinutisanseeehteain ts eaoarisbian 922-0032 
Contrast Brightness/LED Assembly... cossssesssenssrsnssrcsssecsoseccsnesonsssensoneneess 922-0036 
CE ASIN y PUSAN sencesesscsrsisrcreeanssstieaddiousinrierteaclanouenoeiinen’ 661-1667 
HAE RA SCNIIN YT N EE ercgnsincusivcesacscsansninsinettetit sented tieanisidia aang 661-1666 
CFA ASG RE IOAN iciasarcesansnuscircasaniaciasa inenninnionsiccaiteaslomaeinsnaiaite 661-166 
Facilitation Warranty Reimbursement, Per Repair ...........sesssssssseseeeen 011-0083 
Fuse, Slo Blo, 3.15A (PKg. Of5)..ccssssssssssssssssessssesssssseeesssnseeennsssestenssees 922-0004 
Label, Rear Cover. Product 1D) ssccisssstssssnsesncsienssanretinvsvenniemnbalarnndnudes 825-0493 

TIE LAS EN ccxsiso setts ons sbtveceiaci sao baniosssashanbaelcincer 922-0031 
Power Cable, AC 110 V, Smoke (1M) .......ccssssssssssssssecssscnsessesssessveesenseess 590-0370 

Power Cable AC 220) V,, SIM CLM) sacs snissisnasssnissannesopaniennitdecexnsatdvadsois 590-0420 
ACE SIN cis acissixsrsasnn dav csiavi vecvtasaboninineseseniaees Aen cuasabasenee 922-0034 

SF OE caecivctxorsaitsiniosndimaneviand eesinpaticntinienanas ablated 076-1020 

TEs ove Menitet Stab sacs vcansscuivisearssevsiasaopsersbtatvarexeemnntensesearaemneerress 922-0037 

1. Identify 661-0102 board by its RP20 board marking located near the bar code label. 

2. Distinguish 661-1650 from 661-0169 and 661-0102 by the following: 661-0169 has a two-prong 
(BP5) connector located near the bar code label; 661-0102 has an RP20 board marking located near 
the bar code label, but no RP20 resistor is present; and 661-1650 has neither a two-prong (BP5) 
connector nor an RP20 board marking. 

3. Identify 661-0169 by its PR19 (or RF19) resistor and its two-prong (BP5) connector, both located 
near the bar code label. This board is used in two different monitors: the Apple Audio Vision 14 Dis- 
play and the Macintosh Color Display. Replace this board based on the monitor model it comes from: 

For Apple AudioVision 14 Displays, order like-for-like when replacing main deflection boards. This 
board cannot be replaced by the original version of the main deflection board (661-1699). For this 
display model, the BP5 connector is used for audio connection. 

For Macintosh Color Displays, order like-for-like when replacing main deflection boards. This board 
cannot be replaced by the original version of the main deflection board (661-1699). For this display 
model, the two-prong (BP5) connector is not used. 

200 Macintosh Color Display 



Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshooting, 
remember that environmental distortions are common and cannot be corrected by moni- 

tor adjustments or module replacement. For information on environmental distortions, see 

Chapter 1, “General Monitor Information.” 

No Raster Solution 

No raster, LED off 1. Check power cable connections and power switch. 

2. Check all connections on main board. 

3. Replace blown fuse. 

4 . Replace main board. 

No raster, LED on, CRT — . Adjust contrast and brightness knobs. 

filament on 2. Connect known-good monitor and verify that built- 
in video signal or video card is working properly. 

3. Check all connections on main board. Verify that 

video connector is secure and wires are inside 

plastic connector. 

4. Perform video adjustments. Refer to “Video” in 

“Adjustments” section. 

5. Replace main board. 

6. Replace CRT. 

Geometry Solution 

Raster too short, tall, narrow, 1. Adjust vertical or horizontal size controls. Refer to 

or wide “Geometry” in “Adjustments” section. 

2. Replace main board. 

Raster not centered 1. Move unit away from monitors, fluorescent lights, 

or other electrical equipment. 

2. Adjust vertical or horizontal center controls. Refer 

to “Geometry” in “Adjustments” section. 

3. Replace main board. 

Horizontal linearity bad (size Replace main board. 

of text differs at sides of 
screen) 

Vertical linearity bad (size of Replace main board. 

text differs at top versus 

bottom of screen) 

Macintosh Displays and Video Cards 201 



Abnormal or distorted raster 

Entire raster is tilted 

Synchronization 

Picture breaks into diagonal 

lines 

Picture rolls vertically 

Picture breaks and rolls 

horizontally 

Black raster with single 
vertical or horizontal line 

Video 

Raster too dark, too bright, or 

washed out 

202 

. Move unit away from monitors, fluorescent lights, or 

other electrical equipment. 

2. Perform geometry adjustments. Refer to “Geometry” 

in “Adjustments” section. 

3. Replace main board. 

4. Replace CRT (rarely required). 

1. Move unit away from monitors, fluorescent lights, or 

other electrical equipment. 

2. Perform geometry adjustments. Refer to “Geometry” 

in “Adjustments” section. 

3. Perform yoke adjustments. Refer to “Yoke” in 

“Adjustments” section. 

4. Replace main board. 

Solution 

1. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

2. Replace main board. 

1. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

2. Replace main board. 

1. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

2. Replace main board. 

1. Replace main board. 

2. Replace CRT. 

Solution 

1. Adjust external contrast and brightness controls. 

2. Connect known-good monitor and verify that built-in 

video signal or video card is working properly. 

3. Perform video adjustments. Refer to “Video” in 

“Adjustments” section. 

4. Replace main board. 

5. Replace CRT (rarely required). 

Macintosh Color Display 



Out of focus 

Predominant color tint 

Out of convergence (color 

bleeding out from text or 
lines) 

Miscellaneous 

Picture jitters or flashes 

Intermittently shuts down 

Flashing or wavy screen 

Black screen spots (burnt 

phosphors) 

Monitor emits high-pitched 

noise 

Does not degauss 

Erratic or no communication 

with ADB device 

Macintosh Displays and Video Cards 

1. Perform focus adjustment. Refer to “Video” in 

“Adjustments” section. 

2. Replace main board. 

3. Adjust focus controls to their limits. If bad focus 

remains on one part of display, replace CRT. 

1. Check video card in computer. 

2. Perform video adjustments. Refer to “Video” in 

“Adjustments” section. 

3. Replace main board. 

4. Replace CRT (if you cannot eliminate red, green, 
or blue tint). 

1. Connect known-good monitor and verify that built- 
in video signal or video card is working properly. 

2. Perform convergence adjustments. Refer to 

“Video” in “Adjustments” section. 

3. Replace main board. 

4. Replace CRT. 

Solution 

1. Move unit away from monitors, fluorescent lights, 
or other electrical equipment. 

2. Check that all ground cables are secure. 

3. Replace main board. 

Replace main board. 

Replace main board. 

Replace CRT. 

Replace main board. 

Replace main board. 

Replace keyboard cable, keyboard, mouse, or other 
ADB device. 

203 



Adjustments 

A Warning 

Note 

A Warning 

204 

This product contains high voltage and a high-vacuum picture tube. To 
prevent serious injury, review the CRT safety rules in Chapter 1, “Gen- 

eral Monitor Information.” 

Geometry 

Reference the “Video Adjustments Foldout,” Figure 55, when performing 

all Geometry and Video adjustments. Unfold Figure 55 so the graphic is 

visible while making adjustments. 

The controls on this monitor require a small hex-head plastic tool to 
make adjustments. If the tool is long, it will be too flexible, which will make 

fine adjustments difficult. Use a short hex-head plastic tool to minimize 

flexing. 

Do not use metal alignment tools because they are a shock hazard. 

Vertical Center 

1. Use Display Service Utility to display the All-White Screen test pat- 
tern. 

2. Using a hex-head plastic adjustment tool, adjust the vertical center 

control (see Figure 55A) until the raster is centered (top to bottom) 

in the display area. 

Horizontal Center 

1. Use Display Service Utility to display the All-White Screen test pat- 

tern. 

2. Using a hex-head plastic adjustment tool, adjust the horizontal cen- 

ter control (see Figure 55A) until the raster is centered (side to side) 

in the display area. 

Vertical Size 

1. Using a hex-head plastic adjustment tool, adjust the vertical height 

control (see Figure 55A) until the raster height is 7 in. (+ 1/8 in.) or 

176 mm (+ 2 mm). 

2. Verify this height. If it is off, repeat the vertical size adjustment and, if 
necessary, the vertical center adjustment. 

Horizontal Size 

Using a hex-head plastic adjustment tool, adjust the horizontal width 

control (see Figure 55A) until the raster is 9 1/4 in. (£ 1/8 in.) or 235 mm 

(+ 2mm). 

Macintosh Color Display 
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Focus 

A. 

rz 

Use Display Service Utility to display the Focus test pattern. 

Using a hex-head plastic adjustment tool, adjust the focus control 

(see Figure 55B) until the Focus test pattern is as clear as possible. 

Video 

AWarning This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety rules in Chapter 1, 
“General Monitor Information.” 

Cutoff 

Note Perform the Cutoff adjustment 

Prior to adjusting the White Balance 

After the monitor has been on for at least 10 minutes 

Whenever you replace the CRT assembly or the main board. 

1. Use Display Service Utility to display the Gray Bars test pattern. 

2. Set the contrast control (see Figure 55C) to maximum (clockwise) 

and the brightness control (see Figure 55C) to the center (detent) 
position. 

3. Using a hex-head plastic adjustment tool, set the red, green, and 

blue background controls (see Figure 55A) to the full counter- 
clockwise positions. 

Note To set the green and blue drive controls (see Figure 55A) to their 3/ 
4 position, turn the controls to their full clockwise position, and 

then turn back 1/4 turn counterclockwise. 

4. Set the green and blue drive controls clockwise to their 3/4 posi- 
tion. 

5. Set the sub-contrast control (see Figure 55A) to its full clockwise 
position. 

6. Using a hex-head plastic adjustment tool, adjust G2 (see Figure 

55B) until the first bar in the test pattern is completely black and 
the second bar is barely visible. 

7. — Set the sub-contrast control to the center position. 
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White Balance 

Note Perform the White Balance adjustment after the monitor has been on for 

at least 10 minutes. 

1. Use Display Service Utility to display the Gray Bars test pattern. 

2. Set the contrast control (clockwise) to maximum and the bright- 

ness control to the center (detent) position (see Figure 55C). 

3. Note the predominant color. 

4. Using a hex-head plastic adjustment tool, alternately adjust the 

red, green, and blue background controls (see Figure 55A) until no 
predominant color appears in the four darkest bars. 

Note The darkest bar must remain completely black throughout the 
remainder of the procedure. If you notice a predominant color in 
the darkest bar, readjust the appropriate background control. 

5. If necessary, adjust the blue and green drive controls (see Figure 

55A) until no predominant color appears in the four brightest bars. 

6. Check the four darkest bars, and if necessary, adjust the red, green, 
and blue background controls until no predominant color. 

Important Readings from light meter Model L-248 and Model 246 differ. Note which 
meter you are using before making adjustments. (See the section, “Light 
Meter Setup,” in Chapter 1.) 

7. Using Display Service Utility, display the All-White Screen test pat- 
tern. 

8. Using the light meter and a two-inch plastic screwdriver, adjust the 

sub-contrast control (see Figure 55A) until you get 30 foot lamberts 
(+ 3 foot lamberts), which on the light meter is 

* Model L-248: middle of the 10 scale 

* Model 246: 23 on the red scale 

Important Over time, light meter tolerances can vary. If you doubt your meter’s 
accuracy, verify the readings with a known-good light meter or 

photometer. 
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Convergence 

1. Use Display Service Utility to display the Crosshatch I test pattern. 

2. Using a hex-head plastic adjustment tool, adjust the convergence 

control (see Figure 55D) on the CRT video board for best overall 
convergence. 

3. Using a hex-head plastic adjustment tool, adjust the N/S amp con- 

trol (see Figure 55E) for best convergence of horizontal lines at the 

top and bottom of the screen. 

4. Adjust the lower convergence control (see Figure 55E) for best con- 
vergence of vertical lines at the bottom of the screen. 

5. Adjust the upper convergence control (see Figure 55E) for best 

convergence of vertical lines at the top of the screen. 

Geometric Distortion 

Note Perform the following geometric adjustments only if your attempts to 

adjust raster distortions with the external geometry controls do not 
produce the results you wanted. 

ie 

2. 

Use Display Service Utility to display the Crosshatch I test pattern. 

Verify that the boxes (on the test pattern) on the top row are the 
same size as the boxes on the bottom row, and the boxes on the 

left side are the same size as the boxes on the right side. 

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

wires. 

3. To determine which control to adjust, compare the display with the 
geometry distortions shown in Figure 55A. 

4. Using a hex-head plastic adjustment tool, adjust the control that is 
appropriate for the distortion. 

Note If the display is so distorted that you can’t tell which adjustments 
to make, perform the adjustments in the following sequence: 

¢ Pin Phase 

¢ — Vertical Angle 

¢ Horizontal Bow 

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

6. If you can’t correct the distortion, replace the main board. 
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A Warning 

208 

Yoke 

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

around the computer to make adjustments. 

1. Using an insulated Phillips screwdriver, loosen the yoke clamp 
screw (see Figure 55F) two or three turns. 

Switch on the computer. 

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

Switch off and unplug the computer. 

Discharge the CRT. 

Hold the plastic yoke collar in position and carefully tighten the 

yoke clamp screw so that the collar cannot slip. Do not overtighten 
the screw. 

Replace the rear cover and switch on the computer. 

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

Macintosh Color Display 
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Macintosh 16" Color Display 

Exploded View 

Main Circuit Boards 
Parts List 

Troubleshooting 

Adjustments 

Video Adjustments Foldout 



Exploded View 

982-0125 949-0394 
LED Assembly 

982-0128 
On/Off 

Switch Assembly _~— 
076-0563 = 

CRT Assembly 

982-0139 
Focus Control Pris 

661-1635 

CRT Video 

QOoy —Y— 982-0127 
Contrast/ 
Brightness 
Assembly 

076-0077 
AC Inlet 
Assembly 2 

949-0374 

590-0734 Bog Monitor 

Video Cable Stand 

C> 
590-0373 

Power Cable 

590-4513 In 

590-4512 Out 
Sound Cables 949-0375 

Rear 

Cover 

Lee caest sass oton eee ea anaes 

Adjustment adele 

590-4501 Panel Cover Assembly 

ADB Cable 

G2 

Figure 56. Macintosh 16" Color Display Exploded View 
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Main Circuit Boards 

Main Deflection Board 

D-18 D20 (Rev. B) 

Note: Rev. A Note: Rev. B 
This module is identified by the This module is identified by the vendor 
vendor part number A-1335-028. part number A-1335-040 or greater. 

If the vendor number is different, If the vendor number is A-1335-028, see 

see Apple P/N 661-1671. Apple P/N 661-1634. 

Video Board 

5Wire 6 Wire 

Contrast/ Ground 
Brightness 

| 

Figure 57. Macintosh 16” Color Main Circuit Boards 
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Parts List 

Achistinent Panel Celi sccnusnimnsimecnemmminataaeeaane 949-0385 

Babe FC ASSO cars uzwcrecmrinunnran aes aonwenismumnuersten 981-0029 
foo MEM GI Oe Coo ay lo en OO ee 949-0394 

CADIO ACCESSOLY Ril secxanccanqucuneweusesannmicntrsummacnan 076-1018 
Cable, ADB, CPU/Tilt-Swivel Monitor Stand .......c.ccccsccscssessessesesseseseeseees 590-4501 

Cais OUI IO occas tureanieereeeeaecnetaGanxsyaines enero ea 590-4513 

are Sent OUP er nerarreniccatencce nce enln cere eee toes 590-4512 

Contrast BOOHINeSS ASSEN cssseccnmneacnnemincreertamuncn 982-0127 

CRT Assembly, Anti-Glare, Anti-Static ...........csesssesssseescssecsssesssteeseeerseeee 076-0563 
CRT Assembly, Anti-Glare, Rev Polarity (Australia)... 076-0564 

CT Vis Boni enc cccnencinennanmimnamiuanaamarenaien: 661-1635 

Facilitation Warranty Reimbursement, Per Repair ..........ccsceseeenes 011-0083 
PACES Sit Conte .a,cserdeccenanmaaneneenra 982-0139 

Pose SEAM; 250 Vee OD) scscrammamntnmnmnnenaaean 922-0516 
Ri AC InleC Asset a nsncoircanmnnanmamarnenmenmnss 076-0077 
EDD ASSemiiy With Gab lE strunaensenneacmemenearataed 982-0125 
Macintosh 16 Color Display Adjustment............ccs:ssesseesseesneesseesneees 011-0435 
Main Die Pecth git BOA ereccssar oan ssoeeisesserseictesvensenmanpeaimmserescnneaties 661-1634 
Main Deflection Board, REV. BY ...ccccccsssssssssssscssssssssscsssssesssseseeeseseneseen 661-1671 

ORR Swit ASSeRINY sees erate marscenenmmesmanmeeh 982-0128 
Power Cord: AC Ti0'V Sick sesnnractanncnmnecaanaainen 590-0373 

Power Gon AG 220 V Sii0ke cusses uaaenemamnnias 590-0423 

ear Cie: Plas tie ccesrsturssamececaranamanwaniawaeaa 949-0375 

Screw Rion SE cc. rs enindeonugmannnasenaesesuae 076-0565 
Tii-Seivel Maniist SCRE... c.caceontncataaeceeeneemnane, 949-0374 

Vides Cable, TORCH INS AY occa pnsscchecotrtapnreeeeceeaeecgmammaneias 590-0734 

1. This module is identified by the vendor part number A-1335-028 appearing on the board near con- 
nector D3. If the vendor number is different, see Apple part number 661-1671. 

2. — This module is identified by the vendor part number A-1335-040 or greater, appearing on the board 

near connector D3. If the vendor number is A-1335-028, see Apple part number 661-1634. 
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Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshooting, 
remember that environmental distortions are common and cannot be corrected by moni- 
tor adjustments or module replacement. 

For additional assistance, contact Apple Technical Support. 

No Raster 

No raster, LED off 

No raster, LED on, CRT 

filament on 

No raster, LED on, no CRT 

filament, high voltage OK 

Geometry 

Raster too short, tall, narrow, 

or wide 

Raster not centered 

Horizontal linearity bad (size 

of text differs at sides of 

screen) 

Macintosh Displays and Video Cards 

Solutions 

. Check power cord and power switch. 

. Check all main board cable connections. 

. Replace blown fuse. 

. Replace main board. 

. Adjust contrast and brightness knobs. 

. Verify that video card in computer is working 

properly. 

. Check connectors on main board and CRT/video 

board. 

. Perform video adjustments. 

. Replace main board. 

. Replace CRT/video board. 

. Replace CRT. 

. Check connection at D5 on main board. 

. Check continuity of D5 cable from H pins on CRT 
socket. If bad, replace CRT/video board. 

. Replace main board. 

Solutions 

. Adjust vertical or horizontal size controls. 

. Replace main board. 

. Verify that distortion is not caused by 
environmental conditions. Move monitor to 

another location. 

. Adjust horizontal shift or vertical center controls. 

. Replace main board. 

Replace main board. 

215 



Vertical linearity bad (size of 
text differs at top versus 

bottom of screen) 

Abnormal or distorted raster 

Entire raster tilted 

Synchronization 

Picture breaks into diagonal 

lines 

Picture rolls vertically 

Picture breaks and rolls 

horizontally 

Single vertical or horizontal 

line appears on black raster 

Video 

Predominant color tint, or 

cannot adjust color 

216 

a 

3. 

4. 

. Adjust vertical linearity control. 

. Replace main board. 

. Move unit away from monitors or other electrical 

equipment. 

Perform Geometry adjustments. 

Replace main board. 

Replace CRT. 

Move unit away from monitors or other electrical 

equipment. 

Solutions 

Ts 

a 

1. 

2 

1. 

Connect another monitor to computer. Verify video 

signal. 

Replace main board. 

Verify that video card in computer is working 

properly. 

Replace main board. 

Verify that video card in computer is working 

properly. 

. Replace main board. 

. Verify that CRT/video board is tight on yoke 

connector. 

. Replace main board. 

. Replace CRT. 

Solutions 

As 

ra 

& 

Verify that video card in computer is working 

properly. 

Make sure switch SW1 on bottom of CRT/video 

board is toward neck of CRT. See “CRT/Video 

Board” in the Take Apart chapter or the Service 

Source CD for additional information. 

. Perform Video adjustments. 

. Replace CRT/video board. 

. Replace CRT (if you cannot eliminate red, green, or 

blue tint). 

Macintosh 16" Color Display 



Picture too dark, too bright, 

or washed out 

Out of convergence (color 

bleeding out from text or 

lines) 

Green vertical line on left 

side of screen 

Out of focus 

Miscellaneous 

Intermittently shuts down 

Picture jitters or flashes 

Flashing or wavy screen 

Black spots appear on 

screen (burnt phosphors) 

Does not degauss 

Erratic or no communication 

with ADB device 

Emits high-pitched noise 

Ye hs 

. Adjust contrast and brightness knobs. 

. Verify that video card in computer is working 

properly. 

. Perform video adjustments. 

. Replace CRT/video board. 

. Replace main board. 

. Replace CRT. 

. Perform Convergence adjustment. 

. Replace CRT. 

. Make sure switch SW1 on bottom of CRT/video 

board is toward neck of CRT. 

. Perform video adjustments. 

. Replace CRT/video board. 

. Replace CRT (if you cannot eliminate red, green, 

or blue tint). 

Perform Focus adjustment. 

Replace CRT. 

Replace main board. 

Replace focus control. 

Solutions 

Replace main board. 

‘F 

2 

3. 

4. 

Check all ground cable connections. 

Verify that adjacent computer equipment is 

properly grounded. 

Move electrical devices away from monitor. Shut 

off fluorescent lights near monitor. 

Replace main board. 

Replace main board. 

Replace CRT. 

Replace main board. 

1 

a 

Replace keyboard cable, keyboard, mouse, or 

other ADB device. 

Replace ADB cable in monitor stand. 

Replace main board. 

Macintosh Displays and Video Cards air 
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Adjustments 

Note 

Note 

A Warning 

218 

Module swapping cannot fix a monitor with environmental distortion 
problems, and adjusting a monitor with such problems alters the factory 
settings. 

If the monitor has shifted up/down or right/left only, adjust it by using 
the centering controls. However, keep in mind that if you then move the 
monitor, you may need to readjust the centering controls. 

Before adjusting a monitor with a distorted raster, try the following: 

¢ — Swivel or move the monitor 

* Remove the monitor from the building and recheck it in another 
location. 

Geometry 

You must perform the geometry setup procedure before performing any 
other geometry adjustments. (Geometry adjustments are usually neces- 
sary whenever you replace the CRT or the main board.) After completing 
the geometry setup, go directly to the geometry adjustments (horizon- 

tal, vertical, focus, or convergence) that will fix the monitor problem. 

Reference the “Video Adjustments Foldout,” Figure 58, when performing 
all Geometry and Video adjustments. Unfold Figure 58 so the graphic is 
visible while making adjustments. 

This product contains very high voltages. When performing live 

adjustments, be careful not to touch the high-voltage components. 

Setup 

Place monitor on level surface. 

Remove the rear cover. 

Switch on monitor power. 

Let monitor warm up 15 minutes 

Swivel the monitor so that it faces magnetic east or west. 

Set the external brightness control to detent (midrange) and turn 

the contrast control clockwise to maximum contrast (see Figure 

58A). 

7. Use Display Service Utility to display the Crosshatch test pattern. 

Macintosh 16" Color Display 
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Horizontal 

Before you begin, perform geometry setup steps. 

Perform the horizontal adjustment steps in the order presented. Perform 
the step only if required to attain the correct alignment. 

1, Using an insulated screwdriver and flexible ruler, adjust the H.SIZE 
control (see Figure 58B) until the width of the raster is 300 mm (+ 3 
mm) or 11 7/8 in. (£ 1/8 in.) Straight lines may appear bent if viewed 
from the side. When checking screen geometry, position yourself 
perpendicular to and about 18 inches from the lines you are check- 
ing. 

2. Using an insulated screwdriver, adjust the H.SHIFT control (see 
Figure 58B) until the raster is centered horizontally within the 
bezel. 

3. Alternately, adjust the KEY and KEY BAL controls (see Figure 58B) 
until the sides of the raster are parallel. 

Using an insulated screwdriver, adjust the KEY control until the left 
and right sides of the raster are parallel to each other. 

Using an insulated screwdriver, adjust the KEY BAL control until the 
left and right sides of the raster are parallel to the bezel. 

4. Alternately, adjust the PIN AMP and PIN BAL controls (see Figure 58B) 
until the sides of the raster are straight. 

Using an insulated screwdriver, adjust the PIN AMP control until the 
left and right sides of the raster are as straight as possible. 

Using an insulated screwdriver, adjust the PIN BAL control until the 
left and right sides of the raster are as straight as possible. 

5. _ Alternately, adjust the CORNE CORR and $ CORR controls (see Figure 
58B) until the corners of the raster are straight. 

Using an insulated screwdriver, adjust the CORNE CORR control 
until the left and right sides of the raster are as straight as possi- 
ble. 

Using an insulated screwdriver, adjust the S CORR control until the 
left and right sides of the raster are as straight as possible in the 
four corners of the screen. 

6. Recheck and (if necessary) repeat the H.SIZE and H.SHIFT adjust- 
ments. 
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Note 

Important 

220 

Vertical 

Before you begin, perform geometry setup steps. 

Perform the vertical adjustment steps in the order presented. Only per- 
form the step if required to attain the correct alignment. 

1. Using an insulated screwdriver and flexible ruler, adjust the V.SIZE 

control (see Figure 58B) until the height of the raster is 225 mm (+ 

3 mm) or 87/8 in. (+ 1/8 in.). Straight lines may appear bent if viewed 

from the side. When checking screen geometry, position yourself 
perpendicular to and about 18 inches from the lines you are check- 

ing. 

2. Using an insulated screwdriver, adjust the V.CENT control (see Fig- 

ure 58B) until the raster is centered vertically within the bezel. 

3. Using the insulated screwdriver, adjust the V.LIN control (see Fig- 

ure 58B) until the rectangles at the top and bottom of the raster are 

the same size. 

4. Recheck and (if necessary) repeat the V.SIZE and V.CENT adjust- 

ments. 

Focus 

Before you begin, perform geometry setup steps. 

Be sure to check focus at display points over the entire screen. 

1. Use Display Service Utility to display the Focus test pattern. 

2. Using an insulated screwdriver, adjust the focus control (see Fig- 

ure 58C) on the focus control board for best overall focus. 

Convergence 

Before you begin, perform geometry setup steps. 

Use the H.STAT control (see Figure 58C) on the focus control board to 

make all convergence adjustments. Do not touch the yoke controls. 

With large-screen monitors it is not always possible to precisely align 

convergence at every point on the screen. Rather, try for the best overall 

alignment with the H.STAT control. 

1. Use Display Service Utility to display the Crosshatch test pattern. 

2. Using an insulated screwdriver, adjust the H.STAT control (see Fig- 

ure 58C) on the focus control board until the red, blue, and green 

vertical lines are as precisely aligned as possible. 

Macintosh 16" Color Display 
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Note 

Important 

Video 

Before you begin, 

* — Place monitor on level surface 

¢ — Switch on monitor power 

¢ — Let monitor warm up 15 minutes 

¢ — Perform necessary geometry adjustments 

Perform the video adjustments (Cutoff and White Balance) only if the 
color quality is unacceptable. To determine whether the quality of the 
video display is acceptable, perform the steps in the following section, 
“Checking Display Video.” 

Checking Display Video 

1. Set the external brightness control to detent (midrange) and turn 

the contrast control clockwise to maximum contrast (see Figure 

58A). 

2. _ Use Display Service Utility to display the Gray Bars test pattern. 

3. Verify that 

¢ No colored tint appears in the bars. 

° The leftmost (darkest) three bars are black, barely distinguish- 
able from black, and dark gray, respectively. 

4. If these conditions are not met, perform the Video setup and per- 
form the video adjustments. 

5. Using Display Service Utility, display the All-White Screen test pat- 
tern. 

Each display has specific meter readings. Note which meter you are 
using before making adjustments. Refer to the “Light Meters” section in 
Chapter 1, “General Monitor Information,” for more information. 

6. When you measure the screen’s luminance at the middle of the 
screen, you should get 24 foot lamberts (+ 3 foot lamberts), which 
on the light meter is 

* Model L-248: 9 to 10 on the10-18 scale 

* Model 246: 19 on the red scale 

If you do not get one of these readings, complete the following setup 
steps and then perform the video adjustments. If you doubt your 
meter’s accuracy, verify the readings with a known-good light meter or 
photometer. 
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A Warning 

Note 

Note 

Note 

222 

Setup 

i Switch off monitor power and remove the rear cover and the EMI 

shield. 

2. Switch on the monitor and let it warm up for 15 minutes. 

3. Swivel the monitor so that it faces magnetic east/vest. 

4. Verify that the external brightness control is set to detent 
(midrange) and the contrast control is turned clockwise to maxi- 

mum contrast (see Figure 58A). 

Cutoff 

Before you begin, perform the video setup steps. 

This product contains very high voltages. When performing live 
adjustments, be careful not to touch the high-voltage components. 

Perform the cutoff adjustment steps in the order presented. 

A 

Z 

Use Display Service Utility to display the Gray Bars test pattern. 

Using the fine-tipped insulated screwdriver, preset the following 

CRT video board controls (see Figure 58D) to the middle of the 

adjustment range: 

¢ — Sub Bright 

¢ — Sub Contrast 

¢ Red, Green, and Blue Drive 

To locate midrange, turn the control clockwise and counterclock- 
wise to its limits, and then position the control midway between 
these limits. 

Setting Cutoff is easier if you first dim the overhead lights. 

Using the fine-tipped insulated screwdriver, preset the Red and Blue 
Background controls (see Figure 58D) to minimum (turn fully clock- 
wise). 

Using the fine-tipped insulated screwdriver, adjust the Screen VR 
(RV508) control (see Figure 58C) on the main board until the first 

(darkest) bar is completely black. The screen should also display a 
predominant green tint. 

If the first bar is black, but the screen does not have a green tint, 

recheck the settings made in Step 2. 

Macintosh 16" Color Display 
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White Balance 

Before you begin, 

* — Perform video setup 

¢ — Set Cutoff 

AWarning This product contains very high voltages. When performing live 
adjustments, be careful not to touch high-voltage components. 

1. Verify that Cutoff is set before continuing. Use the Gray Bars test 
pattern. 

2. Using the fine-tipped insulated screwdriver, slowly turn up (turn 
counterclockwise) the Blue Background control (see Figure 58D) 

until the darkest six bars display a blue-green tint. 

3. Using the fine-tipped insulated screwdriver, slowly turn up (turn 

counterclockwise) the Red Background control (see Figure 58D) 
until the darkest six bars display different shades of gray. 

4. Repeat the previous two steps, alternately adjusting the Blue and 

Red Background controls, until no colored tint appears in the bars. 

5. Use Display Service Utility to display the All-White Screen test pat- 
tern. 

Note Each display has specific meter readings. Note which meter you are 
using before making adjustments. Refer to the “Light Meters” section in 

Chapter 1, “General Monitor Information,” for more information. 

6. When you measure the screen’s luminance at the middle of the 
screen, you should get 24 foot lamberts (+ 3 foot lamberts), which 
on the light meter is 

* Model L-248: 9 to 10 on the 10-18 scale 

* Model 246: 19 on the red scale 

Note If you get the correct light meter reading, no predominant color 
appears in the Gray Bars test pattern, and the first bar is black, stop 
here. Otherwise, continue this procedure. 

7. Perform the corrective steps for one of the following four sets of 
conditions. Display the Gray Bars test pattern. 
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Condition One 

If no predominant color appears in the gray bars, but screen luminance 

is too high and the first bar is not completely black, adjust the Sub 
Bright control (see Figure 58D) slightly until the first bar is black. 

Condition Two 

If no predominant color appears in the gray bars and the first bar is 

completely black, but screen luminance is too high, 

1. Alternately turn the R, G, and B Drive controls (see Figure 58D) 

counterclockwise to reduce screen luminance, yet retain even 

shades of gray in the six brightest bars. 

2. If necessary, adjust the Red and Blue Background controls until the 
six brightest bars display even shades of gray. 

Condition Three 

If no predominant color appears in the gray bars, but screen luminance 

is too low, 

1. Alternately turn the R, G, and B Drive controls clockwise to increase 
screen luminance, yet retain even shades of gray in the six bright- 

est bars. 

2. If necessary, adjust the Red and Blue Background controls until the 

six brightest bars display even shades of gray. 

Condition Four 

If the six brightest bars have a predominant color tint, 

1. Alternately adjust the R, G, and B Drive controls until no predomi- 

nant color appears. 

2. Select the All-White Screen test pattern and recheck screen lumi- 
nance. If necessary, adjust the Sub Bright control until you get 24 

foot lamberts (+ 3 foot lamberts), which on the light meter is 

* Model L-248: 9 to 10 on the 10-18 scale 

¢ Model 246: 19 on the red scale 
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Macintosh 21" Color Display 

Exploded View 

Main Circuit Boards 
Parts List 

Troubleshooting 

Flowcharts—Troubleshooting LEDs 

Adjustments 

Geometry Adjustments Foldout 
Convergence Adjustments Foldout 
Focus and Video Adjustments Foldout 
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Main Circuit Boards 

Main PCB Board LEFT Side View 

Main 

Board 

Assembly 

LED V125 

Connector 
X855 Connector 

X105 

) Connector 

X303 

Magnetometer LED V810 
Degauss Board 

Power Supply Board RIGHT Side View 

Figure 60. Macintosh 21" Color Display Main Boards 
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CRT Video 

Board 
Connector 

X303 

Video 
Assembly 

Connector Dae 

X409 

R447 

Figure 61. Macintosh 21" Color Video Assembly 
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Parts List 

1: 

Apple Macintosh Display Card 24AC.......ssssccssssssssesssssssssssnersessssssn 661-0432 
PQ ZT PURSES CASE oc icaxsnivsciscsossstavacavontvnuivanisvissshsastadncnatpanchnaninessinnnsviviise! 949-0330 

Cable, ADB, CPU/Tilt-Swivel Monitor Stand .........c.cccsescsseesestesesseenenees 590-4501 

Cable, Degauss Coil/Magnatometer Degauss Board... 590-0466 
Cable, Flat, Brightness Control Assembly/Video Filter Board.............. 590-0468 

Cable, Flat, Power Supply/Video Filter Board/Main Board..............0+ 590-0469 
Cable, Internal ADB, Tilt Swivel Monitor Stand......c.ccccceceesseeseseeeeees 590-0626 

Cable, Position Sensor/Magnatometer Degauss Board ............eeee 590-0467 

Cable, Video, DB15 to DB25.............ssscssssssssssscsssssessessesssssssssssssessssscserees 590-0615 

CRI Assembly (International Onily)...2::sa::ccssconsscosssosecsscessssennccsnsasnnecseeens 076-0394 

CRT Assembly, Reversed Polarity (Australia) .........ccsscesssesssesneeenes 076-0402 
Dee as9 Cs, Upper LOWE savnecvestersecevensevtieenssiseneastvenesneimnastsctrsnisensie 076-0405 

Facilitation Warranty Reimbursement, Per Repair ...........00:secseeseeee (11-0083 

Flyback Transformer AsseMbly............c::ssssssseessseecsseesssecsssecssneessseessnees 661-1132 

Label. Reat Cover Product UD svcsicscaisusonsiosuscsisseonivvenivscosivaniovsomnnsanniens 825-2078 

LED Contrast Brightness ASSEMDIY ..........:..sccsssseessseecsseesssessseeessneeesneee 905-0011 
Macintosh 21" Color Display Adjustment ...........ssccssssessssseesssseeessneees 011-7111 
Magnatometer Coils, Fromt/Rear .........c:scsssesssssssesssseessssseeessueesssseeeesseesen 076-0403 
Magnatometer Degauss Board .......s.sssssssssssesssssesssssesssssecssssecesssnecssssesees 661-0657 
Main Board Assembly! .......cccsscscssssssssssssssssesssesssessisissetesetenee 661-0656 
On/Off Switch Filter ASSeMDIY............ccessscessssecssseesssessssecssseesssecssseeesseees 076-0398 
FLIGHENOY HETASCE TRCOAECD sass snacunisixivuiivsssingintevaschionssiansusadieecesivevinsnenaancien 982-0096 

Power Cord, AC, 110 V, SmOkKe@........c.cccsccsscssssssssssssssssesscuscssssecssessesssenees 590-0373 
Power Cord, AC, 220 V, SmOKe........c:csssssssssssssssssssssssessessssesessessesseseecsess 590-0423 

POMEL OU yO sannrttnnisintiaaenstnmnnninanessiacemesiesnintcuametennaiiiied 661-0658 
Rear Cover, Plastic (w/o product ID label) .........ccsccssseessessesseesseesseeseens 949-0331 

Le) S01 a oe aa ee ere ey 956-0028 
TAPS Wivel MOROC SANG ssnssicnsicrinmiaseicionsisinensabareansinansnarionend 949-0329 
VUDEO ASS RIIY ysis cxisssinxcinteashansonnnisinaatioranseuinreidinsizeiboncersnmtsdewnniecswcs! 661-0655 
Video Filter Boards, Left/Right ...........cccssssssssscsssssessssssecessssseeeeesssseeeessses 076-0404 

Remove the flyback transformer assembly (P/N 076-0399) before returning the main board assem- 
bly to Apple for exchange. Refer to the Troubleshooting section to differentiate Rev. A and Rev. B 
main boards. 
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Important 
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Rev A and Rev B CRT Compatibility 

This procedure describes how to identify Rev A and Rev B CRTs and main 
boards for the Macintosh 21" Color Display. It also explains how to 
change a Rev B main board to a Rev A main board. See the Take Apart 
chapter on Service Source CD for complete removal procedures. 

Rev A CRTs require Rev A main boards. Rev B CRTs require Rev B main 
boards. 

CRT 

To differentiate a Rev A CRT from a Rev B CRT, check the CRT near the 

anode. On Rev B CRTs you'll find a small blue label (see Figure 62) with 
the word “NEW” written on it. 

Figure 62. Differentiate Rev A and Rev B CRTs 
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Differentiate Rev A and Rev B Main Boards 

1. To differentiate a Rev A main board from a Rev B main board, check 

the board for capacitor C153 (see Figure 63). The capacitor is 
mounted on either the component or the solder side of Rev B 
boards. Rev A boards have no capacitor C153. 

2. To change a Rev B main board to a Rev A main board, remove capac- 
itor C153 from the board. (The capacitor may be on either side of 
the board.) 

Rev. A, Rev. B Main Board 

Component Side 

Capacitor C153 

Solder Side 

Figure 63. Differentiate Rev A and Rev B Main Boards 

Macintosh Displays and Video Cards 235 



236 

Troubleshooting LEDs 

If you encounter a “no raster” condition, check the LEDs located on the 
main board and the power supply board (see Figure 60). Refer to the 
flowcharts in this chapter to interpret LED on/off conditions and to 
determine which module you should replace to correct the condition. 

Main Board LEDs 

LED V125 monitors the presence of horizontal and vertical sweeps. LED 

V810 monitors the presence of high voltage. The normal state of each 

LED is on. See Figure 60 for LED location. 

Power Supply Board LEDs 

LED V683 and LED V699 monitor the power supply board (see Figure 60). 

The normal state of each LED is on. 

LEDs V684 and V685 monitor several conditions. The normal state of each 

is on (constant, not flashing). See Figure 60 for LED locations. 

Macintosh 21” Color Display 



Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 
ing, remember that environmental distortions are common and cannot be corrected by 
monitor adjustments or module replacement. 

The flowcharts that follow this chart provide additional information for troubleshooting 
LEDs on the main board and power supply board. Use the flowcharts in conjunction with 
this Symptom/Cure Chart. 

For additional assistance, contact Apple Technical Support. 

No Raster Solutions 

No raster, LED off 

-fwoND = 

No raster, LED on iP 

. Verify that video card in computer is working 

. Check power cord connection. 

. Replace power cord. 

. Check all internal power connectors. 

. Troubleshoot LEDs on power supply board and 

main board. Refer to “Troubleshooting LEDs” 
flowchart in this chapter. 

Adjust contrast and brightness knobs. 

properly. 

. Check connectors on main board and power supply 

board. 

. Troubleshoot LEDs on power supply board and 

main board. Refer to “Troubleshooting LEDs’ in this 
chapter. 

Geometry Solutions 

Raster too short, tall, narrow, iL. 

or wide 

Raster not centered 1. 

- WN 

Horizontal linearity bad (size — 

Adjust V-SIZE or H-SIZE controls. See “Geometry” 
in the “Adjustments” section of this chapter. 

. Replace main board. 

Check that distortion is not caused by environmental 
conditions. Move monitor. 

. Adjust H-DC SHIFT or V-SHIFT controls. 

. Replace main board. 

. Replace magnetometer degauss board. 

. Adjust H-LIN control. 
of text differs at sides of 2. Replace main board. 
screen) 
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Vertical linearity bad (size of 

text differs at top versus 

bottom of screen) 

Raster tilted 

Abnormal or distorted raster 

(corners not square, sides 

tilted or barrel-shaped, top of 

display stretched or 

compressed) 

Synchronization 

Picture breaks into diagonal 

lines 

Picture rolls vertically 

Picture breaks and rolls 

horizontally 

Single vertical or horizontal 

line on screen 

238 
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. Adjust V-LIN control. 

. Replace main board. 

. Check that distortion is not caused by environmental 

conditions. Move monitor. 

. Perform appropriate geometry adjustments. 

. Replace magnetometer degauss board. 

. Replace position sensor board. 

. Check that distortion is not caused by environmental 

conditions. Move monitor. 

. Check all cable connections. 

. Troubleshoot LEDs on power supply board and 

main board. Refer to “Troubleshooting LEDs” in this 

chapter. 

. Perform appropriate geometry adjustments. 

. Replace main board. 

. Replace magnetometer degauss board. 

Solutions 

1 

2. 

Connect a known-good monitor to computer to verify 

video signal. 

Replace main board. 

. Verify that video card in computer is working 

properly. 

. Replace main board. 

3. Replace video assembly. 

—" 

- WwW DM 

. Verify that video card in computer is working 

properly. 

. Adjust H-HOLD control. 

. Replace main board. 

. Replace video assembly. 

. Verify that CRT video board is tight on yoke 

connector. 

. Replace main board. 

Macintosh 21” Color Display 



Geometric Alignment 

Raster too tall or too short 

Raster too wide or too narrow 

Raster shifted left or right 

Raster shifted up or down 

Rectangles at left smaller/ 

larger than rectangles at right 

Rectangles at top smaller/ 

larger than rectangles at 

bottom 

Raster not straight at top or 
bottom 

Center line not horizontal 

Center line not straight 

Raster not straight at left or 

right 

Raster not vertical at left or 

right 

Convergence Alignment 

Red and blue visible in vertical 

lines 

Red and blue visible in 

horizontal lines 

Red and blue visible in top 2 

inches (50 mm) of vertical 
lines 

Red and blue visible in top 1/4 

inch (5 mm) of vertical lines 

Macintosh Displays and Video Cards 

Solutions 

Adjust V-SIZE (R52) control (see Figure 68 and Figure 

69) until height is 280 mm (+ 3 mm). 

Adjust H-SIZE (R93) control (see Figure 68) until width 
is 371 mm (+3 mm). 

Adjust H-PHASE (R262) and H-DC SHIFT (R117) 
controls (see Figure 68). 

Adjust V-SHIFT (R75) control (see Figure 68). 

Adjust H-LIN (R101) control (see Figure 68). 

Adjust V-LIN (R26) control (see Figure 68). 

Adjust N/S PHASE (R262) and N/S TRAP (R69) 

controls, and adjust N/S (R34) and N/S BAL (R28) 

controls (see Figure 68). 

Adjust N/S TILT (R74) control (see Figure 68). 

Adjust N/S BAL (R28) control (see Figure 68). 

Adjust E/W AMP (R839) control (see Figure 68). 

Adjust E/W TRAP (R80) control (see Figure 68 and 
Figure 69). 

Solutions 

Adjust H-STATIC control (see Figure 69B) on 

magnetometer degauss board. 

Adjust V-STATIC control (see Figure 69B) on 

magnetometer degauss board. 

Adjust VR3 yoke control (see Figure 69A). 

Adjust VR2 yoke control (see Figure 69A). 
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Red and blue visible in top 4 

inches (100 mm) of vertical 

lines 

Red and blue visible in top 2 
inches (50 mm) of leftmost 

and rightmost vertical lines 

Red and blue visible in bottom 

2 inches (50 mm) of vertical 

lines 

Red and blue visible in bottom 

4 inches (100 mm) of vertical 

lines 

Red and blue visible in bottom 

2 inches (50 mm) of leftmost 

and rightmost vertical lines 

Red and blue visible in vertical 

lines at left and right edges of 

screen 

Red and blue visible in vertical 

lines 3-5 inches (75-125 mm) 

from left and right edges of 

screen 

Red and blue visible in vertical 

lines on left third of screen 

Red and blue visible in 

horizontal lines at top and 

bottom edges of screen 

240 

Adjust VR5 yoke control (see Figure 69A). 

1. Adjust AMP-T yoke control. If AMP-T doesn’t correct 

problem, you may need to use TILT-T and AMP-T 

controls (see Figure 69A) interactively. 

2. Adjust TILT-T yoke control. TILT-T affects lines at 

top-left side of screen more than lines at top-right 

side of screen. 

Adjust VR4 yoke control (see Figure 69A). 

Adjust VR6 yoke control (see Figure 69A). 

1. Adjust AMP-B yoke control. If AMP-B doesn’t 

correct problem, you may need to use TILT-B and 

AMP-B controls interactively (see Figure 69A). 

2. Adjust TILT-B yoke control. TILT-B affects lines at 

bottom-left side of screen more than lines at bottom- 

right side of screen. 

1. Adjust H-RIGHT yoke control. If H-RIGHT doesn’t 
correct problem, you may need to use H-LEFT1 and 

H-RIGHT controls (see Figure 69A) interactively. 

2. Adjust H-LEFT1 yoke control. H-LEFT1 affects 

vertical lines at left edge of screen more than 

vertical lines at right edge of screen. 

Adjust H-LEFT2 yoke control (see Figure 69A). 

Adjust 1/2W yoke control (see Figure 69A). 

1. Adjust V-NS yoke control. If V-NS doesn’t correct 

problem, you may need to use V-NS and V-N 

controls interactively (see Figure 69C). 

2. Adjust V-N yoke control (see Figure 69C). 
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Red and blue are visible in Adjust V-EW yoke control (see Figure 69C). 

centermost horizontal lines at 

left and right edges of screen 

Red and blue visible at left Adjust V-W yoke control (see Figure 69C). 
edge of center horizontal line 

Video Solutions 

Predominant red, blue, or 1 Verify that video card in computer is working 

properly. 

. Perform video adjustments. 

. Replace video assembly. 

. Replace video filter boards. 

. Domestic: Call Apple Technical Support to confirm a 

CRT failure. International: Replace CRT 

Adjust contrast and brightness knobs. 

2. Verify that video card in computer is working 

green tint 

2 

3 
4 

5 

Picture too dark or too bright A. 

3 
4 

5 

6 

~ 

Out of focus 1 

2 

3 
4 

Out of convergence (color + 
bleeding out from text or lines) 

properly. 

. Perform video adjustments. 

. Replace power supply board. 

. Replace video assembly. 

. Replace video filter boards. 

. Domestic: Call Apple Technical Support to confirm a 
CRT failure. International: Replace CRT. 

. Adjust focus controls. 

. Replace flyback transformer assembly. 

. Replace main board. 

. Domestic: Call Apple Technical Support to confirm a 

CRT failure. International: Replace CRT. 

Verify that video card in computer is working 

properly. 

. Check Convergence Alignment symptom chart and 
perform appropriate adjustment. 

. Perform convergence adjustments. 

. Domestic: Call Apple Technical Support to confirm a 

CRT failure. International: Replace CRT. 
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Miscellaneous 

Intermittently shuts down 

Picture jitters or flashes 

Screen has black spots (burnt 

phosphors) 

Monitor emits high-pitched 

noise 

Does not degauss 

No communication or erratic 

communication with ADB 

device 

242 

Solutions 

+, 

2 

3. 

4. 

1. Replace flyback transformer assembly. 

2 Replace main board. 

Check all ground cable connections. 

Verify that adjacent computer equipment is properly 

grounded. 

Move electrical devices away from monitor and shut 
off fluorescent lights. 

Replace main board. 

Domestic: Call Apple Technical Support to confirm a 

CRT failure. International only: Replace CRT. 

Replace flyback transformer assembly. 

fe 

2. 

1. 

a 

Replace magnetometer degauss board. 

Replace position sensor board. 

Replace keyboard, mouse, or other ADB device. 

Replace ADB cable in monitor stand. 
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Flowcharts Troubleshooting LEDs 

Troubleshooting LEDs 

Switch off monitor power. Remove the rear cover and the power supply 
and main board shields (see Take Apart on Service Source CD). Switch 
on monitor power and check the four LEDs on the power supply board. 

Are 

all four 

power supply LEDs 
on (not 

flashing)? 

Check LED V125 

on the main board 

No Replace the 
main board. 

Y 

Yes 

es 

Check LED V810 

on the main board. 

Replace the Is LED No 

on? transformer 

assembly. 

Yes 

Replace the 

video assembly. 

Figure 64. Troubleshooting LEDs Starting Flowchart 
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LED V683 

Replace the 
power supply 

board. 

Check the LEDs on the power supply board. 
Follow the path that describes the condition of the 

LED. 

Is 
LED V684 
or V685 
flashing? 

Is 
Are all 

LEDs off or 

flashing? 
or V699 

off? 

Switch off monitor power 
and disconnect the ribbon 

cable from connector X10: 

on the main board. Switch 

on monitor power and 

recheck the LEDs. 

Switch off monitor 
power. Check the 
fuse on the On/Off 
Switch Assembly. 

Replace 

the power 

cable. 

Does 

the LED still 

flash? 

Replace the blown 

fuse. Switch on 
monitor power and 

recheck the fuse. 

Switch off monitor power 
and reconnect the ribbon 

cable to connector X105 

on the main board. 

Leave the 

monitor on 

for two hours 

and then 

recheck it. 

Did 

the fuse 

blow? 

Replace the power 

supply board. 

Figure 65. Troubleshooting LEDs Flowchart A 

Replace the power 

supply board. 
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Switch off monitor power and reconnect the ribbon cable from 

connector X105 on the main board. Disconnect the ribbon cable 

from connector X303 on the video board. Switch on monitor 

power and recheck the LEDs. 

Does 
the LED still Replace the 

flash? video assembly. 

Switch off monitor power and reconnect the ribbon cable to 

connector X303 on the video board. Disconnect the ribbon 
cable from connector X855 on the magnetometer degauss 
board. Switch on monitor power and recheck the LEDs. 

Replace the 
magnetometer 
degauss board. 

Does 

the LED still 

flash? 

y Yes 

Replace the flyback 

transformer assembly. 

Figure 66. Troubleshooting LEDs Flowchart B 
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Adjustments 

A Warning 

Important 

Note 

246 

Aligning to Magnetic N/S 

Sensitive components inside the display (especially the degaussing 

circuitry) require aligning the monitor to magnetic north or south 

before adjusting it. 

1. Keep the monitor at least 3 feet from any metal objects, such as 
steel filing cabinets. 

2. Use acompass to locate magnetic north/south on a protective pad. 

3. Place the monitor on the pad in a north/south alignment (with the 
bezel facing north or south). 

4. — Place the compass on the bezel. 

5. Swivel the monitor left or right until the compass needle points to 
North (360 degrees). 

Geometry 

Before you begin, 

¢ Remove the rear cover 

¢ Remove the main board access panel 

¢ Turn on monitor power 

¢ Let monitor warm up 15 minutes 

¢ — Align monitor to magnetic North/South 

This product contains very high voltages. When performing live 
adjustments, be careful not to touch high-voltage components. 

You must perform the geometry setup procedure before performing any 

other geometry adjustments. After completing the geometry setup, go 

directly to the geometry adjustments (horizontal and vertical, conver- 

gence, or focus) that will fix the monitor problem. 

Reference the “Geometry Adjustments Foldout,” Figure 68, when 

performing Geometry adjustments. Unfold Figure 68 so the graphic is 

visible while making adjustments. 

To perform the geometry adjustments, you will need a compass, voltme- 

ter, and diagnostic overlay (P/N 076-0444). 
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Because of the large size of the CRT, straight lines may appear bent. To 
avoid distortions, use the diagnostic overlay, take measurements with 

the same eye, and keep that eye directly above the point being 
measured. 

1. Tilt the monitor up slightly and place the diagnostic overlay (see 
Figure 67) against the inside left and bottom edges of the bezel. 
Tape the overlay to the bezel. When using the diagnostic overlay, 
adjust your head until you see only two etched lines. These lines 
define the acceptable limits of the raster. 

Diagnostic 
Overlay 

North or South Contrast Brightness 
Control Control 

Figure 67. Diagnostic Overlay and Controls 

2. Set the external brightness control (see Figure 67) to detent 
(midrange). 

3. Turn the contrast control clockwise to maximum contrast (see Fig- 
ure 67). 

4. Use Display Service Utility to display the East/West Bars test pattern. 

A Caution Do not apply excessive pressure when adjusting the controls. 

The controls are mounted perpendicular to the circuit boards 
and can be broken easily. 

5. Using the insulated screwdriver, adjust the H-SIZE control (see Fig- 
ure 68) until the raster is 371 mm (+ 3 mm) or 14 11/16 in. (+ 1/8 in.) 
wide. 
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Note 
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6. 

7. 

Using Display Service Utility, display the North/South Bars. 

Using the insulated screwdriver, adjust the V-SIZE control (see Fig- 

ure 68) until the raster is 280 mm (+ 3 mm) or 11 in. (+ 1/8 in.) high. 

Horizontal and Vertical 

Before you begin, perform the geometry setup procedure. 

Perform the horizontal and vertical adjustment steps in the order 
presented. Perform the step only if required to attain the correct align- 
ment. 

L, 

yA 

Vi 

12. 

Using Display Service Utility, display East/West Bars. 

Using the insulated screwdriver, adjust the H-PHASE control (see 
Figure 68) counterclockwise until the left bar wraps at the left edge 
of the screen. Turn the control back until the right bar stops. Cen- 
ter the control between these points. 

Using the insulated screwdriver, adjust the H-DC SHIFT control 

(see Figure 68) until the left and right bars are centered in the 
screen. 

Using Display Service Utility, display the Crosshatch pattern. 

Using the linearity adjustment tool, adjust the H-LIN control (see 
Figure 68) until rectangles on the left and right side of the raster 
are the same size. 

If necessary, readjust the H-DC SHIFT control (see Figure 68) cen- 

tering the pattern in the screen. 

Using Display Service Utility, display the North/South Bars. 

Using the insulated screwdriver, adjust the N/S PHASE control (see 

Figure 68) until the top and bottom horizontal lines are as straight 
as possible. 

Adjust the N/S TRAP control (see Figure 68) until the topmost and 
bottommost lines are parallel. (The N/S TRAP control fine-tunes the 
N/S PHASE control.) 

Using Display Service Utility, display the Centerline pattern. 

Using the insulated screwdriver, adjust the N/S TILT control (see 

Figure 68) until the centerline is horizontal. 

Using Display Service Utility, display the North/South Bars. 

In the following steps, strive for the best overall adjustment with both 
the N/S and N/S BAL controls. 
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13. Using the insulated screwdriver, adjust the N/S (amplitude) control 
(see Figure 68) until the top and bottom horizontal lines are as 

straight as possible. 

14. Using the insulated screwdriver, adjust the N/S BAL control (see 

Figure 68) until the top and bottom horizontal lines are as straight 

as possible. 

15. Using Display Service Utility, display the Crosshatch pattern. 

16. Using the insulated screwdriver, adjust the V-LIN control (see Fig- 

ure 68) until the height of the rectangles at the top and bottom of 
the pattern are the same size. 

17. Using Display Service Utility, display North/South Bars. 

18. Using the insulated screwdriver, adjust the V-SHIFT control (see 
Figure 68) until the top and bottom bars are positioned in the ver- 
tical center of the screen. 

19. Using the insulated screwdriver, adjust the V-SIZE control (see Fig- 
ure 68) until the raster is 280 mm (+ 3 mm) or 11 in. (+ 1/8 in.) high. 

20. Using Display Service Utility, display the East/West Bars test pat- 
tern. 

21. Using the insulated screwdriver, adjust the E/W TRAP control (see 
Figure 68) until the left and right vertical lines are straight. 

22. Using the insulated screwdriver, adjust the E/W AMP control (see 
Figure 68) until the left and right vertical lines are parallel. 

23. Using the insulated screwdriver, adjust the H-SIZE control (see Fig- 
ure 68) until the raster is 371 mm (+ 3 mm) or 14 11/16 in. (+ 1/8 in.) 
high. 

24. Using Display Service Utility, display the All-White Screen test pat- 
tern. 

Note To adjust the H-HOLD control in the next step you must cut a plastic 
alignment tool to a 3-inch length. 

25. 

26. 

2}, 

For the next step, make sure the voltmeter is grounded to the mon- 
itor chassis and set to the 200 V DC setting. 

Using a short insulated screwdriver and a voltmeter, adjust the H- 
HOLD control (see Figure 69B) until the voltmeter reads 4.1 volts 
(£ 0.2 V) at TP254. 

Remove the diagnostic overlay from the bezel. 
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Note 

Important 

A Warning 

Convergence 

Before you begin, perform the geometry setup procedure. 

Reference the “Convergence Adjustments Foldout,” Figure 69, when 
performing convergence adjustments. Unfold Figure 69 so the graphic is 
visible while making adjustments. 

Some misconvergence is normal on large-screen monitors. The conver- 
gence adjustments on the yoke of the CRT are factory-adjusted and you 
should never have to readjust them. 

Before attempting the entire convergence procedure, refer to “Conver- 

gence Alignment” symptoms in the “Symptom/Cure Chart” in the “Trou- 
bleshooting” section and try the control that best corrects the 
misconvergence problem. 

You may not be able to precisely align convergence at every point on 
the screen, but strive for the best overall alignment with each conver- 
gence control. Locate the convergence controls on the yoke control 
board and the magnetometer degauss board. 

1. Using Display Service Utility, display the Crosshair Lines test pat- 
tern. 

2. Using the insulated screwdriver, adjust the following controls on 
the magnetometer degauss board: 

¢ H-STATIC control (see Figure 69B) to align the red and blue 
vertical lines at midscreen. 

e  \-STATIC control (see Figure 69B) to align the red and blue 
horizontal lines at midscreen. 

3. Using Display Service Utility, display the Crosshatch test pattern. 

4. Recheck screen convergence. If convergence is acceptable, stop 
here. (The H-STATIC and V-STATIC controls correct many problems.) 

When removing access panels with power on, keep in mind that seri- 
ous injury could result if you touch any of the high-voltage compo- 
nents. 

5. _ If convergence is not acceptable, remove the CRT access cover (see 
Take Apart on the Service Source CD) and continue the procedure. 

6. Using Display Service Utility, display the Vertical Lines at Top test 
pattern. 
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Note 
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10. 

1, 

12. 

1. 

14. 

15. 

16. 

a7. 

Using the insulated screwdriver and the VR3 yoke control (see Fig- 
ure 69A), align the vertical lines in the top 2 inches (50 mm). 

Using the insulated screwdriver and the VR2 yoke control 
(see Figure 69A), align the vertical lines in the top 1/4 inch (5 mm). 

Using the insulated screwdriver and the VR5 yoke control 
(see Figure 69A), align the vertical lines in the upper 4 inches (100 
mm). 

The AMP-T control adjusts the tops of the red and blue vertical lines 
equally. The TILT-T control adjusts the vertical lines at the top-left 
side of the screen more than at the top right. You may need to use 
the TILT-T control to misalign the left and right vertical lines 
equally, and then return to the AMP-T control to align them 
(see Figure 69A). 

Using the insulated screwdriver and the AMP-T yoke control, align 

the top 2 inches (50 mm) of the left and right vertical lines. 

Using the insulated screwdriver and the TILT-T yoke control, adjust 

the tops of the left and right vertical lines. If necessary, return to 
the AMP-T control. 

Using Display Service Utility, display Vertical Lines at Bottom pat- 
tern. 

Using the insulated screwdriver and the VR4 yoke control 
(see Figure 69A), align the vertical lines in the bottom 2 inches 

(50 mm). 

Using the insulated screwdriver and the VR6 yoke control 
(see Figure 69A), align the vertical lines in the bottom 4 inches 
(100 mm). 

The AMP-B control affects the bottom of the red and blue vertical 
lines equally; the TILT-B control affects the vertical lines at the bot- 
tom left side of the screen more than at the bottom right. You may 
need to use the TILT-B control to misalign the left and right vertical 
lines equally, and the AMP-B control to align them (see Figure 69A). 

Using the insulated screwdriver and the AMP-B yoke control, align 

the bottom 2 inches (50 mm) of the vertical lines. 

Using the insulated screwdriver and the TILT-B yoke control, adjust 

the bottoms of the left and right vertical lines. If necessary, return 
to the AMP-B control. 

Using Display Service Utility, display Vertical Lines at Sides pattern. 
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Note 

18. 

Y. 

20. 

zd, 

Note 

23. 

24. 

Note 

The H-RIGHT control affects the vertical lines at the left and right 
sides of the screen equally; the H-LEFT1 control affects the vertical 

lines at the left side of the screen more than at the right. You may 
need to use the H-LEFT1 control to misalign the left and right 
vertical lines equally, and the H-RIGHT control to align them 
(see Figure 69A). 

Using the hex-head adjustment tool and the H-RIGHT yoke control, 

align the vertical lines at the left and right sides of the screen. 

Using the insulated screwdriver and the H-LEFT1 yoke control, 

adjust the vertical lines at the left and right sides of the screen. If 
necessary, return to the H-RIGHT control. 

Using the hex-head adjustment tool and the H-LEFT2 yoke control, 
(see Figure 69A) align the vertical lines in an area 3—5 inches 
(75-125 mm) from the left and right edges of the screen. 

Using the insulated screwdriver and the 1/2W yoke control 
(see Figure 69A), align the vertical lines on the left third of the 
screen. 

Using Display Service Utility, display the Horizontal Lines at Top & 
Bottom test pattern. 

The V-NS control affects the red and blue horizontal lines at the top 
and bottom of the screen equally. The V-N control affects the hori- 
zontal lines at the top of the screen more than at the bottom. You 
may need to use the V-N control to misalign the top and bottom 
horizontal lines equally, and the V-NS control to align them 
(see Figure 69C). 

Using the insulated screwdriver and the V-NS yoke control (see Fig- 

ure 69C), align the horizontal lines at the top and bottom of the 
screen. 

Using the insulated screwdriver and the V-N yoke control 
(see Figure 69C), adjust the horizontal lines at the top and bottom 

of the screen. If necessary, return to the V-NS control. 

Using Display Service Utility, display the Crosshair Lines test 

pattern. 

The V-EW control (see Figure 69C) rotates the red and blue guns 
around an imaginary axis in the center of the screen. 
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26. 

a 

28. 

256 

Using the hex-head adjustment tool and the V-EW yoke control, 
align the centermost horizontal lines at the left and right edges of 
the screen. 

Using Display Service Utility, display the Horizontal Lines at Left 
test pattern. 

Using the insulated screwdriver and the V-W yoke control (see Fig- 
ure 69C), align the horizontal lines at the left edge of the centerline. 
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Focus 

Before you begin, 

¢ — Perform the geometry setup procedure 

* — Remove the CRT access cover 

Note Reference the “Focus and Video Adjustments Foldout,” Figure 70, when 
performing the Focus and Video adjustments. Unfold Figure 70 so the 
graphic is visible while making adjustments. a tag cg a a a 

AWarning When removing the access panels with power on, keep in mind that 
serious injury could result if you touch any of the high-voltage com- 
ponents. 

Note The focus controls are located on the main board and the high-voltage 
block. 

1. Using Display Service Utility, display the Crosshatch test pattern. 

2. Using the insulated screwdriver, turn the V-DYNAMIC FOCUS (R155) 
control (see Figure 70B) on the main board clockwise to its limit. 

3. Using the insulated screwdriver, adjust the FOCUS 2 control on the 
high-voltage block until the center vertical line is as small as possi- 
ble. 

4. Using the insulated screwdriver, adjust the FOCUS 1 control on the 
high-voltage block until the center horizontal line is as small as 
possible. 

5. Check whether the horizontal lines at the top and bottom of the 
screen are precisely focused. If not, back off (turn counterclock- 
wise) the V-DYNAMIC FOCUS (R155) control until the horizontal 
lines are as small as possible. 

6. Using Display Service Utility, display the Focus Adjustment test pat- 
tern, Percent Signs. 

7. Using the insulated screwdriver, adjust the FOCUS 1 control (see 
Figure 70B). on the high-voltage block for best overall focus. 
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Checking Display Video 

Use the following procedure to determine whether the color quality of 

the monitor display is acceptable. Perform video adjustments only if the 

color quality is unacceptable. 

i. 

Gros eS 

Turn on monitor power. 

Let monitor warm up for 15 minutes. 

Align monitor to magnetic North/South. 

Using Display Service Utility, display the Gray Bars test pattern. 

Set the external brightness control to its center detent position 

and the external contrast control to maximum contrast (turn fully 

clockwise). 

Check that no colored tint appears in the gray bars. 

Note which meter you are using before making adjustments. Read- 

ings differ from light meter Model L-248 and Model 246. (See the sec- 

tion, “Light Meters” in Chapter 1, “General Monitor Information.”) 

The brightest bar should measure 27 foot lamberts (+ 3 foot lam- 

berts), which on the light meter is 

* Model L-248: low end of the 10 scale 

* Model 246: 21.5 on the red scale 

The darkest three bars are respectively black, barely distinguish- 

able from the black bar, and dark gray. 

If these conditions are not met, perform the video adjustments pro- 

cedure. 

a 

Video 

Perform the video adjustments only if the color quality is unacceptable. 

Refer to the preceding topic, “Checking Display Video.” To perform the 

video adjustments, you will need a compass, light meter (Model L-248 or 

Model 246), and voltmeter. 

I. 

Wr ays Se fh 

Remove the rear cover. 

Remove the CRT and video board access panels. 

Turn on monitor power. 

Let monitor warm up for 15 minutes. 

Align monitor to magnetic North/South. 
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AWarning This product contains very high voltages. When performing live 
adjustments, be careful not to touch high-voltage components. 

6. Using Display Service Utility, display the All-Black Screen test pat- 
tern. 

7. Set the external brightness control to maximum brightness (turn 
fully clockwise). 

8. Set the external contrast control to minimum contrast (turn fully 
counterclockwise). 

9. Using the insulated screwdriver, preset these controls to minimum 
(turn fully counterclockwise): 

° — SCREEN (high-voltage block) (see Figure 70B) 
° — C-LIM (video assembly) (see Figure 70C) 
* BRIGHT PRESET (video assembly) (see Figure 70C) 
* _ B,G,and R GAIN (video assembly) (see Figure 70C) 
* — B,G,and R LEVEL (video assembly) (see Figure 70C) 

Note For the next step, verify that the voltmeter is grounded to the monitor 
chassis and set to the 200 V DC setting. 

Because the voltage at G1 (see Figure 70A) is a negative number, increas- 
ing the voltage can be confusing. If the initial voltage was -61 V, increas- 
ing the voltage by 4 volts would read -57 V. 

10. Using the insulated screwdriver and a voltmeter, adjust the BRT 
PRESET control (see Figure 70C) until the voltage at G1 increases by 
4 volts (+ 0.2 V). 

11. Adjust the SCREEN control (see Figure 70B) until the raster just 
appears. (The entire screen should be obviously tinted, but dark.) 

12. Set the external brightness control to its center detent position. 

13. Set the external contrast control to maximum contrast (turn fully 
clockwise). 

14. Using the insulated screwdriver, turn the red, green, and blue GAIN 
controls (see Figure 70C) to midrange. 

15. Using the insulated screwdriver, adjust the BRIGHT PRESET control 
(see Figure 70C) to minimum (turn fully counterclockwise). 

16. Using Display Service Utility, display All-White Screen test pattern. 

Note Note which meter you are using before making adjustments. Read- 
ings differ from light meter Model L-248 and Model 246. (See the sec- 
tion, “Light Meters” in Chapter 1, “General Monitor Information.”) 
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i. 

18. 

20. 

‘4G 

22. 

23. 

24. 

25. 

26. 

Using the light meter and an insulated screwdriver, adjust the C- 

LIM control until the center of the all-white screen measures 27 foot 

lamberts (+ 3 foot lamberts), which on the light meter is 

* Model L-248: low end of the 10 scale 

* Model 246: 21.5 on the red scale 

If you cannot attain the correct reading, turn up (clockwise) 1/4 

turn the three GAIN controls and repeat the C-LIM adjustment. If 

you doubt your meter’s accuracy, verify the readings with a known- 

good light meter or photometer. 

Using Display Service Utility, display the Gray Bars test patterns. 

Using the insulated screwdriver, alternately adjust the red and blue 

LEVEL controls (see Figure 70C) until there is no colored tint in the 

right (darkest) five bars. 

Use the green LEVEL control only if you cannot adjust the dark bars 

with the red and blue LEVEL controls. 

Using the insulated screwdriver, alternately adjust the three GAIN 

controls until there is no colored tint in the left (brightest) five 

bars. 

Recheck the right (darkest) bars for a colored tint. If necessary, 

repeat the LEVEL and GAIN adjustments until there is no colored 

tint. 

Adjust the SCREEN control (see Figure 70B) until the rightmost bar 

is as black as the border and the second bar is barely distinguish- 

able from the black bar. 

Recheck the gray bars for a colored tint. If necessary, repeat the 

LEVEL, GAIN, and SCREEN adjustments. 

Using Display Service Utility, display All-White Screen test pattern. 

Recheck screen luminance. If necessary, adjust the C-LIM control 

(see Figure 70C) until the center of the All-White Screen test pattern 

measures 27 foot lamberts (+ 3 foot lamberts), which on the light 

meter is 

* Model L-248: low end of the 10 scale 

* — Model 246: 21.5 on the red scale 

If you cannot attain the correct reading, turn up (clockwise) 1/4 

turn the three GAIN controls and repeat the C-LIM adjustment. If 

you doubt your meter’s accuracy, verify the readings with a known- 

good light meter or photometer. 

Recheck the gray bars for a colored tint. If necessary, repeat the 

LEVEL, GAIN, SCREEN, and C-LIM adjustments. 
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Monochrome Displays 

Apple High-Resolution Monochrome Monitor 267 
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Exploded View 

076-0246 948-0031 

CRT Assembly Video Board 
"C" Case Cover 

949-0116 
Bezel 

981-0007 
Video Board "C" 

949-0119 
Adjustment 

Panel Cover 

949-0117 
Rear Cover 

LED and Cable 
Assembly 

On/Off 

661-0395 5 Switch 

Power aw 

Supply 

| Al 
740-0305 ———© -~ fats 

Fuse 2 Amp 250V — Sy 

933-0014 

ES ” \/O Connector Board 
a” 4 NS 

a 590-0441 > 661-0396 
CablLe Logic >- i Main Board 

‘)S4_ to Power supply 

TO R 
As 
& 905-0004 

949-0118 Contrast Pry Ys 

Control 590-0442 si ‘ 

Stand F Video 
Attach Board Cable Logic to Cabl 
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Figure 71. Apple High-Res Monochrome Monitor Exploded View 
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Main Circuit Boards 

Main Deflection Board 

D7 D8 D6 D9 
(3 Pin) (4 Pin) (6 Pin) (2 Pin) 

(5 Pin) (2 Pin) 

Video Board "C" 

Figure 72. Main Circuit Boards 
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Parts List 

270 

AOSHI NE FANE CONE cicciscoicesneisiaierinninsscisiinriveenisenesdnadiaemsceniens 949-0119 
Apple High-Res Monochrome Adjustments Sub-Brightness, F............ 011-7087 
BT AS NSE estasssestaceaeicrerstendee addons 949-0116 

CADIE ASREMIDIY, LED isi cinttsoneccnnsarmientnincorancnaneainaiaannaiuhann 590-0440 

Cape, CPU tO MOnitOts 1.75 MUL sists siceservesnntinninveiceeinccstcostenncecnneats 590-4161 

Cable, External Power, Domestic (120 V) ssscsisssvassesssnsenessniensstsnnaiensousen 590-0372 
Cable, External Power, European (220 V) cavsscscisasinsevsssicersscsovvetermansvnsoun 590-0422 

CAE ORE BAAD COE PAR sactonccsvascessecucrishvniccesiacatensieiiometonionns 590-0442 
Cabtee, Lovie ed. Ap POWEG SUD iy scisccsisnsco-cccessnmneseinereaonersisiontsrenccsmininn 590-0441 
SATE Ta CATA UPSD EOE eres exosvioecseextinnsonsvcaavirvatorniesisnaitna staetelso iapcoremterss 905-0004 

ORF SEAN ceccnasrcsiaennprinrecnennicanncasivontneneentinanmceionteatsinien 076-0246 
Facilitation Warranty Reimbursement, Per Repair ..........:sseeseeseeenes 011-0083 

FSG 250. VRAD ch ciigneeeneomnnnanianeccxamonnenndecenmasa mies 740-0305 
PO OnAtOr Gat enieanitiveamnanniunimmumennncminiewmaienes 933-0014 

Pa RO os ccc cecren rigs cpisinanrd civemorntinamedananememecossieNenicnen: 661-0396 

Metal Comet: Vickey BONG AG) scrscsasrisanccstexiarnsresnmstonmnaiicieusmntanenannnies 948-0031 

Feet SUI Y tc eccsacereesiasavinesconsvonnctstenssemptinnastecheinnonavesiaanansiaenenniiaiie 661-0395 

RAAT COWES FASC co snsesiccsepaedtnntesrncierecanecnanawensnananmmnreivediines 949-0117 

BI ae ceca orcad rninssidanssnoinerrbirosbnonmmcnmeetemrmneaetbansanaes 956-0007 

Stand Attachment, Plastic BOttOM..........s:ssssscsesssssessssssesssssssneessensseesses 949-0118 

Ninety BGA 00 CA UNG siz ceesieriscsasestardestoninncenrarenanrip winanlnaisntentiine 981-0007 
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Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 
ing, remember that environmental distortions are common and cannot be corrected by 
monitor adjustments or module replacement. For information on environmental distor- 
tions, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

No Raster Solution 

No raster, LED off 1. Ensure that monitor's video cable is connected to 
the computer or to the video card in the computer. 

2. Verify that power cord is connected. 

3. Check internal power connectors. 

4. Replace fuse. 

5. Replace power supply. 

6. Replace power switch. 

No raster, LED on 1. Ensure that monitor's video cable is connected to 
the computer or to the video card in the computer. 

. Adjust brightness and contrast knobs. 

. Replace video card (if present) in computer. 

. Adjust sub-brightness (Cutoff) control. 

. Check logic board connection to power supply. 

. Replace fuse. 

. Replace main board. 

. Replace power supply. 

. Replace power switch assembly. 

10. Replace video board “C.” 

11. Replace contrast control board. 

O©OON DO PW PLP 

Geometry Solution 

Raster stretched or 1. Verify that distortion is not caused by 
compressed on side or top of environmental conditions. 
screen 2. Perform appropriate geometric adjustments. 

3. Replace main board. 

4. Replace CRT. 
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Synchronization 

Picture breaks into diagonal 

lines 

Picture rolls vertically 

One horizontal or vertical 
line appears on screen 

Video 

Picture too dark or too bright 

Brightness unadjustable 

Out of focus 

Miscellaneous 

Picture jitters 

272 

Solution 

1 

2: 

I 

2 

3. 

4 

mo — 

Connect another monitor to computer and verify 

presence of video signal. 

Replace main board. 

Verify that video card in computer is working 

properly. 

. Adjust vertical hold. 

Check connector on I/O connector board. 

. Replace main board. 

. Check yoke connectors. 

. Replace main board. 

. Replace CRT. 

Solution 

As 

es 

3 

4. 

5 

6 

ON — 

hWwWND — 

Adjust brightness knob. 

Verify that video card in computer is working 

properly. 

. Adjust sub-brightness (Cutoff) control. 

Replace main board. 

. Replace video board “C.” 

. Replace CRT. 

. Replace contrast control board. 

. Replace main board. 

. Replace video board “C.” 

. Replace CRT. 

. Perform focus adjustments. 

. Replace main board. 

. Replace video board “C.” 

. Replace CRT. 

Solution 

1, 

2. 

Check grounding cable connections to chassis. 

Confirm that adjacent computer equipment is 

properly grounded. Move electrical devices 

away from monitor. Temporarily shut off 

fluorescent lights in area. 

. Replace main board. 

Apple High-Resolution Monochrome Monitor 



Flashing lines on screen 1. Confirm contact of video connector to neck of 
CRT. 

2. Replace contrast control board. 

3. Replace main board. 

Black spots on screen (burnt Replace CRT. 
phosphors) 
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Adjustments 

Geometry 

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

To prevent serious injury, review the CRT safety rules in Chapter 1, 

“General Monitor Information.” 

Note Reference the “Video Adjustments Foldout,” Figure 73, when performing 

all Geometry and Video adjustments. Unfold Figure 73 so the graphic is 

visible while making adjustments. 

AWarning _ Because adjustments are made from the rear of the computer, posi- 

tion a mirror to view the computer screen. Do not reach around the 

computer to adjust the controls. 

Do not attempt yoke adjustments on this monitor. The geometry adjust- 

ment controls are behind the service access panel. Geometry adjust- 

ments may be necessary whenever you replace the main deflection 

board, CRT, or video board. 

Horizontal Size 

Note Always adjust the horizontal size before you adjust the vertical size. The 

horizontal adjustment can affect the height of the raster. 

1. Set the contrast knob to maximum and the brightness knob to the 

center (detent) position (see Figure 734A). 

2. Use Display Service Utility to display the Crosshatch II (white back- 

ground) test pattern. 

3. Using a plastic screwdriver, adjust the horizontal size control (see 

Figure 73A) until the raster is 8.4 inches (213.5 mm) wide. 

Vertical Size 

Note Always adjust the horizontal size before you adjust the vertical size. The 

horizontal adjustment can affect the height of the raster. 

Using the Crosshatch II test pattern and a plastic screwdriver, adjust the 

vertical size control (see Figure 73A) until the raster is 6.3 inches (160 

mm) high. 

Focus 

1. Use Display Service Utility to display the Focus test pattern. 

2. Using a plastic screwdriver, adjust the focus control (see Figure 

73A) for the best clarity at the center of the screen. 
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Video 

Note After you replace the contrast control board, main deflection board, or 

video board, you may need to perform video adjustments. 

Before you begin: 

¢ Remove the rear cover 

¢ Connect the video cable 

¢ Connect the power cord 

Cutoff 

1. Using a plastic screwdriver two inches in length, adjust the sub- 
contrast control (see Figure 73B) until the control is midway 

between the high and low stops. 

2. — Verify that the Control Panel is set to 16 Grays. 

3. Use Display Service Utility to display the Gray Bars test pattern. 

4. Set the contrast knob to maximum and the brightness knob to the 
center (detent) position (see Figure 73A). 

5. Using the plastic screwdriver, adjust the Cutoff control (RV506) 
until the first bar from the left is black and the second bar is just 
visible (see Figure 734A). 

Note If you adjust the Cutoff control up (clockwise) too far, the monitor 
may shut down. If this happens, switch off the monitor and turn 
the Cutoff control all the way down (counterclockwise). Wait 30 
seconds, switch on the monitor, and resume the adjustment. 

Subcontrast 

Important Readings from light meter Model L-248 and Model 246 differ. Please note 
which meter you are using before making adjustments. (See the section, 
“Light Meter Setup,” in Chapter 1.) 

1. Using Display Service Utility, display the All-White Screen test pat- 
tern. 

2. Using the light meter and a plastic screwdriver, adjust the Cutoff 
control (see Figure 73A) until you get 33 foot lamberts (+ 3 foot 
lamberts), which on the light meter is 

* Model L-248: middle of the 10 scale 

* Model 246: 25 on the red scale 

Macintosh Displays and Video Cards aro 
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Exploded View 

658-8351 

076-0382 
CRT 

Assembly 

109-1022 
Pot 

7 

ew © \ [- 

956-0023 | 109-1020 
Screw/ Pot 
Knob 
Set 

658-8352 
Rear ~~ CPU 

Cover Monitor Cable 

590-0370 
Power 
Cable 

pee 
815-1156 

Cable Storage 
Bobbin 

Figure 74. Macintosh 12" Monochrome Display Exploded View 
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Main Circuit Board 

Main Board 

D4 D5 D2 D6 
(4Pin) (2Pin) (5 Pin) (6 Pin) 

D9 D8 D7 RV506 RV505 
(2 Pin) (4 Pin) (3 Pin) 

Figure 75. Macintosh 12" Monochrome Main Board 
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Parts List 

282 

TIT) PESO CAS sips cores rtesrcrrene ria tnpamaeastnnrntnen telat. 658-8351 

CATE EAS NNN onic cscsonhslbiuiendscetsndentennssehaniensadinaatuasbenaasdseandioniad 815-1156 
CIEE GPL Cy ORIN oa ncéncesivniadvacisnncoisonaivestapsiasicnsnaisnieiecanassdvessssnoaine 590-4510 

Calle, External Power PU-ReS (IM) custisvesisssccssinnessrpcsevesannnivesitoesaseteineveane 590-0370 

CRT Assembly, DOmeStIC & BUrOpe....s1.vsonsesassnsessoseesensesssevasvenasoncennsscas 076-0382 
Facilitation Warranty Reimbursement, Per Repair ..........:ccssessesneen 011-0083 

Fuse, 2.5A, 250 V, Slo Blo (Pkg. Of 5) .......essssesssssecssecsssecsssesssnesesnesessees 941-5225 

Macintosh 12" Monochrome Display..........::ssssssssssecssssesssssecsssseeesseeees 011-0424 
BNI acca cscucs hg tschasta uh ctuissdeedetacetane Stata ane naadane 661-0615 
Post, TOK 01S W CC Bri Stntne ss  iscecesssciscseencensdesnsoamnssereisecconnssonsnnneeees 109-1022 
PEG, FOR ED 1S CaS sesinsssssensnsonnsan snencnnnaniesovnasiontacersaellansuandinte 109-1020 

Te CVE, PMR casccccestccnadesasapactdaevensisvivheina deceased aaaonbeaben tions 658-8352 

CEG FTE DOK sci ivsinowcstavinsonsinisstierssapcaihmesiciawaiestestecdoniiiesioriamatsesioiined 956-0023 
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Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshooting, 
remember that environmental distortions are common and cannot be corrected by moni- 

tor adjustments or module replacement. 

For additional assistance, contact Apple Technical Support. 

No Raster 

No raster, LED off 

No raster, LED on 

Geometry 

Cannot center raster 

Raster stretched or 

compressed on side or top of 

screen 

Synchronization 

Picture breaks into diagonal 

lines 

Macintosh Displays and Video Cards 

Solutions 

1; Ensure that monitor's video cable is connected to 

computer or to video card in the computer. 

2. Verify that power cord is connected. 

3. Check internal power connections. 

4. Replace blown fuse. 

5. Replace main board. 

1. Ensure that monitor's video cable is connected to 

computer or to video card in the computer. 

2. Adjust brightness and contrast knobs. 

3. Adjust sub-brightness control. 

4. Replace main board. 

5. Replace contrast/brightness assembly. 

6. Replace CRT. 

Solutions 

1. Verify that distortion is not caused by 

environmental conditions. Move monitor to 

different location. 

2. Replace main board. 

1. Verify that distortion is not caused by 

environmental conditions. Move monitor to 

different location. 

2. Replace main board. 

3. Replace CRT. 

Solutions 

1. Connect another monitor and verify that video 

2. 

signal is coming from computer. 

Replace main board. 

283 



Picture rolls vertically 

One horizontal or vertical line 

appears on screen 

Video 

Flashing lines appear on 

screen 

Picture is too dark or too bright 

Cannot adjust brightness 

Out of focus 

Miscellaneous 

Picture jitters 

Black spots on screen (burnt 
phosphors) 

284 

. Verify that video card in computer is working 
properly. 

. Replace main board. 

. Check yoke connectors. 

. Replace main board. 

. Replace CRT. 

Solutions 

. Verify connection of video board to neck of CRT. 

. Replace contrast/brightness assembly. 

. Replace main board. 

Adjust brightness knob. 

. Verify that video card in computer is working 

properly. 

. Adjust sub-brightness control. 

. Replace main board. 

. Replace CRT. 

. Replace contrast/brightness assembly. 

. Replace main board. 

. Replace CRT. 

. Perform focus adjustments. 

. Replace main board. 

. Replace CRT. 

Solutions 

3. 

. Verify that grounding cables are attached to chassis. 

. Verify that adjacent computer equipment is properly 

grounded. Move electrical devices away from 
monitor. Temporarily shut off all fluorescent lights in 

area. 

Replace main board. 

Replace CRT. 

Macintosh 12” Monochrome Display 
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Adjustments 

Geometry 

AWarning This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety rules in Chapter 1, 
“General Monitor Information.” 

Note Reference the “Video Adjustments Foldout,” Figure 76, when performing 
all Geometry and Video adjustments. Unfold Figure 76 so the graphic is 
visible while making adjustments. 

Do not attempt yoke adjustments on this display. The manufacturer 
performs all such adjustments. 

Perform geometry adjustments whenever you replace the main board. 

Horizontal Size 

1. Use Display Service Utility to display the All-White Screen or Cross- 
hatch II test pattern. 

2. Using a plastic screwdriver, adjust the Horizontal Size control (see 

Figure 76) until the raster is 8 7/16 in. (£ 1/8 in.) or 213.5 mm (+ 2 
mm) wide. 

Horizontal Center 

Using a plastic screwdriver, adjust the Horizontal Centering control 
(see Figure 76) until the raster is positioned in the approximate center of 
the screen. 

Vertical Size 

Using the plastic screwdriver, adjust the Vertical Size control (see Figure 
76) until the raster is 6 5/16 in. ( 1/8 in.) or 159.5 mm (+ 2 mm) high. 

Vertical Center 

1. Using the plastic screwdriver, adjust the Vertical Centering control 

(see Figure 76) until the raster is positioned in the approximate 
center of the screen. 

2. Verify that the raster height is 6 5/16 in. (£ 1/8 in.) or 159.5 mm (+ 2 
mm) high. If not, repeat the vertical size and vertical center adjust- 
ments. 

Note Vertical height and horizontal size affect each other. Recheck the 
horizontal and vertical specifications and, if necessary, repeat the 
adjustments. 
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A Warning 

Note 

Note 

Note 

286 

Focus 

1. Use Display Service Utility to display the Focus test pattern. 

2. Set the contrast knob to maximum and the brightness knob to the 

center (detent) position (see Figure 76). 

3. Using a plastic screwdriver, adjust the focus control until the 

Focus test pattern is as clear as possible. 

Video 

Because adjustments are made from the rear of the computer, posi- 
tion a mirror to view the computer screen. Do not reach around the 
computer to adjust the controls. 

Perform video adjustments whenever you replace the CRT or video 

board. You may need to perform video adjustments when you replace 
other modules. 

if 

2. 

Set the Control Panel to display 16 grays on the monitor. 

Set the external (user) contrast knob to maximum and the external 

brightness knob to the center (detent) position (see Figure 76). 

Use Display Service Utility to display the Gray Bars Screen test pat- 

tern. 

Adjust the sub-brightness control (see Figure 76) until the left bar 

is black and the next bar is barely distinguishable from the black 

bar. 

If you adjust the sub-brightness control too high, the edges of the 
bars will appear dashed or irregular. To correct this problem, adjust 
the sub-brightness control down about a quarter-turn and then 
perform the sub-brightness adjustment. 

Use Display Service Utility to display the All-White Screen test pat- 

tern. 

Note which meter you are using before making adjustments. Read- 
ings differ from light meter Model L-248 and Model 246. (See the sec- 
tion, “Light Meters” in Chapter 1, “General Monitor Information.”) 

Using the light meter and a plastic screwdriver, adjust the sub-con- 

trast control (see Figure 76) until you get 33 foot lamberts (+ 3 

foot lamberts), which on the light meter is 

¢ Model L-248: middle of the 10 scale 

* Model 246: 25 on the red scale 

Macintosh 12” Monochrome Display 
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Macintosh Portrait Display 

Exploded View 

Main Circuit Boards 

Parts List 

Troubleshooting 
Adjustments 

Video Adjustments Foldout 



Exploded View 

661-0398 
Video Color cere 

661-0653 
Video Color 

076-0393 
CRT 

Assembly, Rev. B 
PTYTITTITT ECO OOOO a 

949-0113 

wet’ 949-0127 
,-* Adjustment 
2 Panel Cover 

590-0439 
LED /Cable 

== Assy 

949-0114 
Rear Cover 

661-0399 Deflection 
Board "D", Rev. A 

661-0654 Deflection 
Board "D", Rev. B 

grrr rrernsy 

590-4161 : 

Video Cable A 

G SS) 
940-0115 905-0112 

Monitor Stand é Contrast Control 
Attachment Board "J 

Figure 77. Macintosh Portrait Display Exploded View 
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Main Circuit Boards 

Power Sweep Board 4Wire 2Wire 

CRT Video Board 

5 Wire 
3 Wire 4 Pin Video Board 

i, °o8®6 $00 oto 
ot = 

=> 

Figure 78. Macintosh Portrait Display Main Circuit Boards 
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Parts List 
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AC Input Assembly with fuse ..............sccccsssseccssssesessssssessssseseessssesesssasees 937-0019 
Adiustnent Magriet Kit i sssicsssssszissnsssscnsssecsossisscosesosssoenssoansnvasasectonsseanenses 949-0253 
Apple Portrait Display Adjustment ...........cccssssseccssssesecsssseesssssseceessseeee 011-0071 
FOr PUA GA roi cenicisansctwsskasbivsnisssiresdpatisaeesatianicicsaiteedsnteoae 949-0079 
Fae SEI E12 ssctunussusiniisacscadiicianslteonpsteabdiataabvuetinldistancnnsasins 590-0071 

Cable, ADB, CPU/Tilt-Swivel Monitor Stand ......c.ccccsscsscsssssesesseeseeseees 590-4501 

Cable, Power, 1.9M, EULOpean.........ssscccsssssssssssssccssesescsssnsecesssssseesesssesens 590-0421 

Cable, Power, 1.9M, U.S. .......:ccccsssssssssccsssessessessscsssessessecsessscssssesseressesnes 590-0371 

Cable, Video, DB15 to DB25..........cescessesessscsscsssossssssoreerassesseesseesessssenees 590-0615 

Cable VideO, TB 25 60 DIB 25 is sessssossessnsovaniosssadeuienssushavsaiozssisieennvodvecsnsenvane 590-0574 

Contrast Brightness Board........c..ssssscsssscsssesssesssecsssecssecsssecesnesesnesesneesss 982-0004 
SBF eT vesertesistaiadiecspessthieesioternisevsnctnsnidasnaacaneeane 076-0350 
TE I BEE sso cesassrstiomnntvesenancot anaes ceusandivs one setavibiasbiaetateanicuteass 661-0119 
Facilitation Warranty Reimbursement, Per Repair ..........ccssesseeseeee 011-0083 
Ds ciethiarctissercu seeds sacac hens ese caine samen 983-0014 
EUS, Fe 250 V (0 5) sdcsinesscenvascrnasaceninasiotingnssavanierivceslaie 941-0017 
PAE AUSTRIA ispecies cosine akcnhnbes Sana eapeuosescteens doin 011-7602 
NL SW TIN ssc atacesscappin ses stancnrenscbsriativindenasaaednat assem eases 661-0117 
Oc jt a ea en eee ee 949-0089 
EDWIN SCE sssrasinss shies evinixiaiemcreapiesnian nade temas aactnsiaaes 956-0015 
SSLGUNAD FATE ASSIA cssavvvertnen oes sonictisnssinsielanvaiibst pica cisiatcken 937-0022 
RIDE gle ccanieshe ond sseentvcaeish soos vlekinhaesesd ed alae adecnaelbgcgeiteleee 661-0118 
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Troubleshooting 

Important 

Important 

Macintosh Displays and Video Cards 293 

International “Series B” 

Apple produced domestic and international versions of the Portrait 
Display. The troubleshooting and repair procedures differ for each 
version of the monitor. This chapter covers the domestic version only. 

The documentation on the Portrait Display “Series B,” is contained on the 
Service Source CD. 

Monitor Distortion 

All large-screen monitors are susceptible to distortions caused by envi- 
ronmental conditions. These distortions are usually not visible on moni- 
tors with smaller screens. 

Even monitors set to factory specifications may appear distorted when set 
up in a new environment. 

Always check first for environmental causes before attempting to repair or 

adjust a monitor with a distorted raster. 

Environmental Influences 

The following environmental conditions may distort the raster of a Portrait 
Display: 

¢ Proximity to metal objects (such as metal desks, file cabinets, and 
bookshelves). Metal objects affect the earth’s magnetic field. Earth 
magnetism usually distorts only the edges of the screen. 

¢ Fluorescent lights, other monitors, or electronic appliances (such as 
coffee makers and copy machines). These objects cause dynamic ras- 
ter distortion (that is, movement or jitter of the image). 

Module swapping cannot fix a monitor with environmental distortion 
problems, and adjusting a monitor with such problems alters the factory 
settings. 

If the monitor has shifted up/down or right/left only, adjust it using the 
centering controls. However, keep in mind that if you then move the moni- 
tor, you may need to readjust the centering controls. 
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Before adjusting a monitor with a distorted raster, try the following: 

¢ — Swivel or move the monitor 

¢ Remove the monitor from the building and recheck it in another 
location. 

If the display changes (for better or worse) when you move it to another 
location, the environment is the source of the problem. Relocate the 
monitor or remove the distortion-causing object. 

If the display does not change when you move it to another location, 

continue troubleshooting the problem (refer to Symptom/Cure Chart). 

MacintoshPortrait Display 



Symptom/Cure Chart 

The Symptom/Cure Chart included in this chapter will help you diagnose specific symp- 
toms related to your product. Because cures are listed on the chart in the order of most 
likely solution, try the first cure first. Verify whether the product continues to exhibit the 

symptom. If the symptom persists, try the next cure. (Note: If you have replaced a module, 
reinstall the original module before you proceed to the next cure.) 

For additional assistance, contact Apple Technical Support. 

No Raster Solutions 

No raster, LED off 1 

No raster, LED on ile 

Ensure that monitor’s video cable is connected to 

computer or to video card in the computer. 

. Check power cable connections. 

. Check internal power connections. 

. Replace blown fuse. 

. Replace power/sweep board. 

. Replace video board. 

Ensure that monitor's video cable is connected to 

computer or to video card in the computer. 

. Adjust brightness and contrast knobs. 

. Verify that video card in computer is working 
properly. 

. Perform video adjustments. 

. Check internal power connections. 

. Replace power/sweep board. 

. Replace CRT board. 

. Replace video board. 

. Replace CRT. 

Geometry Solutions 

Raster not centered i 

-& W DY 

Raster bulges along top of 1 
screen 

Verify that distortion is not caused by environmental 
conditions. Move monitor to another location. 

. Perform horizontal or vertical center adjustments. 

. Replace power/sweep board. 

. Replace CRT. 

Verify that distortion is not caused by environmental 
conditions. Move monitor to another location. 

. Replace CRT. 
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Raster stretched or 

compressed at top 

Raster short (less than 10 7/8 

inches high) 

Raster narrow (less than 8 

inches wide) 

Raster bowed or barrel- 

shaped 

Raster pyramid shaped (or 

inverted pyramid) 

Video Display 

Picture is too dark or too bright 

Out of focus 

296 

. Verify that distortion is not caused by environmental 

conditions. Move monitor to another location. 

. Perform vertical-linearity adjustment. 

. Replace power/sweep board. 

. Replace CRT. 

. Perform vertical-height adjustment. 

. Replace power/sweep board. 

. Replace CRT. 

. Perform horizontal-size adjustment. 

. Replace power/sweep board. 

. Replace CRT. 

. Verify that distortion is not caused by environmental 

conditions. Move monitor to another location. 

. Perform video adjustment. 

. Replace power/sweep board. 

. Replace CRT. 

Replace CRT. 

Solutions 

NOOO ff W 

. Adjust contrast and brightness knobs. 

. Verify that video card in computer is working 

properly. 

. Perform video adjustments. 

. Replace CRT board. 

. Replace video board. 

. Replace contrast/brightness board. 

. Replace CRT. 

. Perform focus adjustments. 

. Replace power/sweep board. 

. Replace CRT. 

Macintosh Portrait Display 



Synchronization Solutions 

Picture rolls vertically ie Verify that video card in computer is working 

properly. 

2. Replace power/sweep board. 

One thin, bright, horizontal line 1. Replace power/sweep board. 

appears on screen 2. Replace CRT. 

Picture breaks into diagonal 1. Connect another monitor to computer and verify 
lines video signal. 

2. Replace power/sweep board. 

Miscellaneous Solutions 

Black spots on screen (burnt Replace CRT. 

phosphors) 

Picture jitters or flashes 1. Check all ground cable connections. 

2. Verify that adjacent computer equipment is properly 

grounded. Move electrical devices away from 

monitor and shut off fluorescent lights in area. 

3. Replace power/sweep board. 

Intermittently shuts down 1. Ensure that monitor's video cable is connected to 

computer or to video card in the computer. 

2. Replace power/sweep board 
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Adjustments 

Geometry 

Before you begin, remove the rear cover. 

AWarning This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety rules in Chapter 1, 
“General Monitor Information.” 

AWarning Because adjustments are made from the rear of the computer, posi- 
tion a mirror to view the computer screen. Do not reach around the 
computer to adjust the controls. 

A Caution When measuring voltage, avoid a possible short. Switch off the moni- 
tor before connecting and disconnecting the alligator clips to/from 
the test points. 

Geometry adjustments may be necessary whenever you replace the 

power/sweep board. 

Note Reference the “Video Adjustments Foldout,” Figure 79, when performing 
all Geometry and Video adjustments. Unfold Figure 79 so the graphic is 
visible while making adjustments. 

Horizontal Size 

1. Use Display Service Utility to display the All-White Screen test pat- 

tern. 

2. Using the plastic screwdriver, adjust the horizontal size (H.SIZE) 
control (see Figure 79A) until the raster width is 8 in. (= 1/8 in.) or 

203 mm (+ 2 mm). 

Horizontal Center 

1. Using the plastic screwdriver, adjust the horizontal center (H.CENT) 

control (see Figure 79A) until the raster is centered (left to right) in 

the display area. 

2. Verify that the raster width is 8 in. (£ 1/8 in.) or 203 mm (+ 2 mm) 
wide. If it is not, repeat the horizontal size and horizontal center 

adjustments. 
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Horizontal Phase 

1. Measure the black margin on the right side of the display. The black 
margin should measure 1/4 in. (or 7 to 8 mm) from the right edge of 
the white raster to the edge of the plastic bezel. 

2. If necessary, use the plastic screwdriver to adjust the horizontal 

phase (H.PHASE) control (see Figure 79A) until the black margin is 
1/4 in. (or 7 to 8 mm) wide. 

Height 

Using a plastic screwdriver, adjust the height control until the raster 
height is 10 7/8 in. ( 1/8 in.) or 276 mm (+ 2 mm). 

Vertical Center 

1. Using the plastic screwdriver, adjust the vertical center (V.CENT) 

control until the raster is centered (top to bottom) in the display 
area. 

2. Verify that the raster height is 10 7/8 in. ( 1/8 in.) or 276 mm (+ 2 
mm). If it is not, repeat the height and vertical center adjustments. 

Vertical Linearity 

1. Use Display Service Utility to display the Crosshatch test pattern. 

2. Using a plastic screwdriver, adjust the vertical linearity (V.LIN) con- 
trol (see Figure 79A) until the boxes at the top of the display are the 
same size as those at the bottom. 

Focus 

1. Use Display Service Utility to display the Focus test pattern. 

2. Set the external contrast control to maximum (turn fully clockwise) 
and the external brightness control to the center (detent) posi- 
tion. 

3. Using a plastic screwdriver, adjust the focus controls (see Figure 
79A) as follows: 

¢ — Adjust the focus control for the best overall focus 

* Adjust the H.FOCUS control for the best focus along the left 
and right edges of the display 

* Adjust the V.FOCUS control for the best focus at the top and 
bottom 

4. Repeat the adjustments until you have attained the best focus pos- 
sible. 
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Video With Screen Control 

Before you begin, remove the following: 

¢ — Rear cover 

¢ EMI shield 

If the monitor doesn’t have a screen control, go to the section, “Video 
Without Screen Control.” 

To prevent damaging the monitor, reinstall the signal input board 
with the two mounting screws. 

Perform the video adjustments whenever the CRT or video board has 

been replaced or the display appears to be maladjusted. 

1. Switch on the monitor and let it warm up for at least 10 minutes. 

2. Use Display Service Utility to display the Gray Bars test pattern. 

3. Using a plastic screwdriver, preset the following controls: 

e SCREEN control (see Figure 79A) to maximum (turn fully clock- 

wise) 

¢ GAIN control (see Figure 79B) to its midpoint 

¢ SUB.BRIGHT control (see Figure 79B) to maximum (turn fully 
clockwise) 

Cutoff 

1. Use Display Service Utility to display the All-Black Screen test pat- 
tern. 

2. Set the contrast control and the brightness control (see Figure 

79B) to maximum (turn fully clockwise). 

3. If you turn the Cutoff control (see Figure 79B) up (clockwise) too 
far, the monitor may shut down. If this happens, switch off the 

monitor, turn the Cutoff control all the way down, and wait 30 sec- 

onds. Then resume the adjustment. 

Using the plastic screwdriver, adjust the Cutoff control clockwise 

until retrace lines are just visible. 

4. Then turn the Cutoff control counterclock-wise until the retrace 

lines just disappear. 
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Sub-Brightness 

1. Use Display Service Utility to display the Gray Bars test pattern. 

2. Set the brightness control to the center (detent) position. 

3. Set the SUB.BRIGHT control (see Figure 79B) so that the leftmost bar 
is completely black. 

Screen Luminance 

1. Use Display Service Utility to display the All-White Screen test pat- 
tern. 

Note Note which meter you are using before making adjustments. Readings 

differ from light meter Model L-248 and Model 246. (See the section, 
“Light Meters” in Chapter 1, “General Monitor Information.”) 

2. Measure screen luminance. You should get 40 foot lamberts (+ 3 

foot lamberts), which on the light meter is 

* Model L-248: 10 to 11 on the 10-18 scale 

* Model 246: 29 on the red scale 

3. Set the brightness control to the center (detent) position, and 
recheck the screen luminance. The luminance reading should not 

go beyond 60 foot lamberts, which on the light meter is 

* Model L-248: 11 to 12 on the 10-18 scale 

* Model 246: 40 on the red scale 

4. If necessary, repeat the SUB.BRIGHT and GAIN adjustments until you 
obtain a correct reading. 

Video Without Screen Control 

Before you begin, remove the following: 

¢ — Rear cover 

¢ EMI shield 

A Caution To prevent damaging the monitor, reinstall the signal input board 
with the two mounting screws. 

Note Perform the video adjustments whenever the CRT or video board has 
been replaced or the display appears to be maladjusted. 
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Bias 

1. Switch on the monitor and let it warm up for at least 10 minutes. 

2. Preset the SUB.BRIGHT control (see Figure 79B) to minimum (fully 

counterclockwise). 

3. Use Display Service Utility to display the All-Black Screen test pat- 
tern. 

4. Set the brightness control and contrast control to minimum (turn 

fully counterclockwise). 

5. For accurate voltage measurements, use two shielded alligator clip 
leads and a high quality DC voltmeter. 

6. Connect one end of a shielded alligator clip lead to TP1 (see Figure 

79C) on the CRT board. Connect the other end to the positive 

probe of a DC voltmeter. 

7. Connect one end of a second shielded alligator clip lead to TP2 (see 
Figure 79C) on the CRT board. Connect the other end to the nega- 
tive probe of the DC voltmeter. 

8. Switch on the monitor. 

9. Adjust the BIAS control (see Figure 79B) with a plastic screwdriver 

until the voltmeter measures 55 VDC + 1.0V. 

10. Switch off the monitor. 

11. Disconnect the alligator clips from TP1 and TP2. 

12. Switch on the monitor. 

13. Set the brightness control and contrast control to maximum (turn 
fully clockwise). 

Cutoff 

1. Set the SUB.BRIGHT control (see Figure 79B) to the midpoint. 

2. Use Display Service Utility to display the Gray Bars test pattern (16 

shades of gray). 

3. If you turn the Cutoff control (see Figure 79 B) up (clockwise) too 

far, the monitor may shut down. If this happens, switch off the 

monitor, turn the cutoff control all the way down, and wait 30 sec- 

onds. Then resume the adjustment. 

4. Using the plastic screwdriver, adjust the Cutoff control until the 

leftmost gray bar turns completely black. 

5. Set the brightness control to the center (detent) position. 
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Screen Luminance 

1. Using Display Service Utility, display the All-White Screen test pat- 

tern. 

Note Note which meter you are using before making adjustments. Readings 
differ from light meter Model 1-248 and Model 246. (See the section, 
“Light Meters” in Chapter 1, “General Monitor Information.”) 

2. Using the light meter and a plastic screwdriver, adjust the GAIN 
control (see Figure 79B) until you get 40 foot lamberts (+ 3 foot 
lamberts), which on the light meter is 

* Model L-248: 10 to 11 on the 10-18 scale 

* Model 246: 29 on the red scale 

Macintosh Displays and Video Cards 303 





SOE 
s
p
e
 

oapi, 
pue 

sAejdsig 
ysojuloey\ 

sjuawysnipy —Aejdsig Wesyog ysojuloey “62 aunbig 

uaes9g yoR;g |IN4 

Yond 

Wayedy 

UIBl1DS 

wayed 

1SaL 

OUUM-IIV 

sieg 

Ae) 

LHOIua’ans 

Ee 

—— 

svi 

JOWJOJSUBI 

| 

yoega|4 

aIM 

epouy 

-—— NIVD 

wayed 

uaal10S 

WOVE 

ISOL 

a 
| 

aNUM-IIY 

seg 

ARID 
a 

.¢ 

a 

! 

}SB1JUOD 

Uae, SO] 

sseulybug 

uees0S 

yorlg 

|IN4 

snoo-4 

| YPH 

SSD 

Nid 

JGIS 

E
S
 

a
 

pueog 

=e 
) 

d
e
e
m
s
 
JaMod 

W
e
e
d
 

Uea!IS 
~~ 

= 
o
t
 
r
e
a
t
 

° 
OUUM-II 

hens 
e
k
 

C
a
m
a
 

A
H
D
I
S
H
 

- 
|
 

| 
; 

_ 
e
e
 

A
S
V
H
d
'
H
 

|
 

| 
I
N
3
O
'
H
 

° 
A
\
q
w
a
s
s
y
 
8
4
0
A
 

3ZIS‘H 

| 
u
e
i
e
d
 s
p
 iL
 

ov 
J
o
D
9
U
U
O
D
 

eq 
ABI 

; 
apouy 

uee19S 
m
o
 

e 

j 
=
 

}
 

« 
“ | 
0 « 

|
 
|
 (20 

Po, 
‘ 

“sjuowjsnipe 
Burwuojaid 

asojaq 
sajns 

Ayayes 
[
H
D
 
ay} 

MaIAaY 

s
n
o
o
s
 

L
O
G
 

*mojaq 
U
M
O
Y
S
 

Bale 
a6e}OA-YyBiy 

ay} 
yo Aue 

yono} 
noA 

Wwayed 
}
 

\ 
\ 

‘uo 
s
o
m
o
d
 
ay} 

YyyM 
‘} YNSa1 

Pinos 
Aunfuy 

s
n
o
a
s
S
 

Iso] 
S
N
O
O
L
A
 

- 
: 

) 
A 

N
N
 

e 
D
N
I
N
Y
V
M
 

e 

snoo4 SNOOA'H x 

yn
op

jo
y 

sj
us

wy
sn

ip
y 

oa
pi
, 

@ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ CO 6 OG @ 





Apple Two-Page Monochrome Monitor 

Exploded View 308 

Main Circuit Boards 309 
Parts List 310 

Troubleshooting 311 

Adjustments 314 

Video Adjustments Foldout 319 



SST RRR a SS RE 7 I EE 

Exploded View 

Access Cover 

_— 949-0223 
Bezel 905-0007 

Contrast/ 
Brightness 
Assembly 

661-0453 
Power 941-0016 

Supply Fuse 

' 949-0224 
Rear Cover 

_9 
590-0393 SS 

Power Supply 7 | 
Cable 6-Pin wa, . 

590-0395 
12-Pin Cable 

590-0391 
LED and Cable ————» 

Assembly ~~ 
P Pa 

r ~~ 590-0397 
3-Pin Cable 

956-0012 
Screw Knob Set 

On/Off Switch 
Filter Assembly 

661-0452 
Video Board 

661-0451 | 815-0558 
Deflection , Tilt/Swivel 
Board Monitor Stand 

076-0320 
CAT 

Assembly 

590-0398 
14-Pin Cable 

590-0371 
Power 

> Cable 

Cable 

Figure 80. Apple Two-Page Monochrome Monitor Exploded View 
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Main Circuit Boards 

edhe ae ae J402 
(2Pin) (5Pin) (3 Pin) (11 Pin) 

oo00000 

moe 

J403 J401 J301 
(2 Pin) (13 Pin) (2 Pin) 

Video Board 

J 603 J 602 J601 
(6Pin) (11 Pin) (13 Pin) 

Figure 81. Apple Two-Page Monochrome Monitor Main Boards 
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Parts List 

310 

BEZEL, FIASCO CASE. ass soninxivsiasseivssnsussivveassimnconsauaionscanssevaniainivenninsecoseanent 949-0223 
CADIS ASSCODIY, LEED sssesaszssnncesssasnesvaxonenssorosanssonevcehnsousuedsrsoonnasiennsacs 590-0391 

Cable, Flat, Main Board/Video Board, 12 Pitd....cccccccscessesssssesseseesssseseens 590-0395 

Cable, Flat, Main Board/Video Board, 14 Pin........cccccccecsessssseseesessesreseers 590-0398 

Cable, Main Board/Video Board, 3 Pit...c.ccccccccsscssessesesesesssessesessvssenveass 590-0397 

CAD: POWEE SUNY, 6 PI ssosansisseviasixorsernsosnsérennsinnsinenienssnbnicenninssbccro 590-0393 
aie PROSE, TO, Ui. corsavinnsesiraisaciennbiansinansdeneriaiwcnarimnaniexenitinarentent 590-0371 

Cable Vides E516 2S viiiconssvomornsisinsixcanveeninsiscerneisivaepstiowd 590-0615 

abe, Wines 125 1082 ncecconsssanyccevnsennriasinenimeceiecnsattononreecieseterraantel 590-0574 
(onnCast Br chines Assem Dy ssscsastoicencenencreanerteninensearasswece 905-0007 
RE SE TRAY cee iaticassenencinssinabvestvaennchvicinbrteceresttactcsomnsnnantanoncied 076-0320 
Deflection Board, Two-Page Monochrome Monito............cesesseeees 661-0451 
Facilitation Warranty Reimbursement, Per Repair ...........:essseesseesssees 011-0083 

FUSE 25 AIA ¥ (POOL Db nieoareezrrrevionrecticnateaaernsemnieisensiiens 941-0016 
CIAOTE SwvitCly TAER ASSOMNY sesscescarocins ecinens ious svessasiestcecavounitenicinanei 937-0040 
Power Supply, Two-Page Monochrome Monitor ..........seesesseeeeeen 661-0453 
Be CNG PIAS xis crc steeseactamserinenerncemannnieaniecmmnaiiens 949-0224 

Serewy RG OPO annincanarmurnenanimterianinimanwaunutns 956-0012 
Sub-Brightness, Focus, Horizontal Size, Vertical Siz€ 0.0... (011-0070 

THE Swivel Monitor SAG sanatccinncnaminanenmanmnmunrncmnds 815-0558 
Video Board, Two-Page Monochrome Monitor uu... 661-0452 
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Troubleshooting 

Symptom/Cure Chart 

Use the following symptom/cure chart as a troubleshooting guide. When troubleshoot- 

ing, remember that environmental distortions are common and cannot be corrected by 

monitor adjustments or module replacement. For information on environmental distor- 
tions, see Chapter 1, “General Monitor Information.” 

For additional assistance, contact Apple Technical Support. 

No Raster Solutions 

No raster, LED off . Check AC power cord connections. 

. Check internal power connectors. 

. Replace blown fuse. 

. Replace power supply. 

. Replace on/off switch filter assembly. 

. Replace deflection board. oarrwond — 

No raster, LED on 1. Adjust brightness and contrast knobs. 

2. Verify that video card in computer is working 

properly. 

3. Check power supply and deflection board 
connections. 

. Check CRT socket connectors. 

. Replace video board. 

. Replace deflection board. 

. Replace CRT and yoke assembly. NO ff 

Geometry Solutions 

Raster size too short, tall, 1. Adjust horizontal-size and vertical-size controls. 
narrow, or wide 2. Replace deflection board. 

3. Replace CRT and yoke assembly. 

Raster not centered —s . Verify that distortion is not caused by 

environmental conditions. Move monitor to 

another location. 

2. Adjust horizontal-shift and vertical-shift controls. 

. Replace video board. oo 

Bad vertical linearity . Adjust vertical linearity control. 1 

2. Replace deflection board. 

Bad horizontal linearity ad . Adjust horizontal linearity control. 

. Replace deflection board. ie) 
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Synchronization 

Single horizontal or vertical 

line appears on screen 

Picture breaks into diagonal 

lines 

Picture rolls vertically 

Video 

Picture is too dark or too 

bright 

Contrast/brightness 

unadjustable 

312 

Solutions 

fon — 

. Check yoke connectors. 

. Check CRT socket connectors. 

. Replace deflection board. 

. Replace CRT and yoke assembly. 

. Connect another monitor to computer. Switch on 

monitor to verify that computer produces video 

signal. 

. Check connections between video board and 

deflection board. 

. Replace deflection board. 

. Replace video board. 

. Verify that video card in computer is working 
properly. 

. Check connections between video board and 

deflection board. 

. Replace deflection board. 

. Replace video board. 

Solutions 

. Adjust contrast and brightness knobs. 

. Verify that video card in computer is working 

properly. 

. Check connection between contrast/brightness 

assembly and video board. 

. Perform video adjustments. 

. Replace video board. 

. Replace contrast/brightness assembly. 

. Replace CRT and yoke assembly. 

. Check connection between contrast/brightness 

assembly and video board. 

. Replace contrast/brightness assembly. 

. Replace video board. 

. Replace deflection board. 

. Replace CRT and yoke assembly. 

Apple Two-Page Monochrome Monitor 
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Out of focus 1. Check CRT socket connectors. 

2. Check connections between video board and 

deflection board. 

3. Perform focus adjustment. 

4. Check screen brightness with a light meter. If 
reading is “10” or higher, perform the Cutoff and 

Screen Luminance adjustments. 

5. Replace video board. 

. Replace deflection board. 

7. Replace CRT and yoke assembly. 

fo>) 

Miscellaneous Solutions 

Picture jitters or flashes 1. Check all grounding cable connections. 

2. Confirm that adjacent computer equipment is 

properly grounded. Move electrical devices 

away from the monitor and temporarily shut off all 

fluorescent lights. 

3. Check connections between video board and 

deflection board. 

4. Replace deflection board. 

Black spots on screen (burnt Replace CRT. 

phosphors) 

Monitor Stand Solutions 

Monitor stand does not 1. Verify that “Front” indicator on tilt/swivel 

swivel mechanism aligns with “Front” indicator on base 

of monitor stand. 

2. Verify that snap lock assembly on bottom of 

monitor stand is in place. 

Monitor stand does not tilt —_ . Verify that plastic plug is in snap lock assembly. 

2. Verify that snap lock assembly on bottom of 

monitor stand is in place. 
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Adjustments 

AWarning This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety in rules Chapter 1, 
“General Monitor Information.” 

Geometry 

Geometry and video adjustments should always be performed whenever 
you replace the CRT, deflection board, or video board. 

Note Reference the “Video Adjustments Foldout,” Figure 82, when performing 
all Geometry and Video adjustments. Unfold Figure 82 so the graphic is 
visible while making adjustments. 

Horizontal Linearity 

1. Use Display Service Utility to display the Crosshatch II (white back- 

ground) test pattern. 

A Caution The linearity adjustment tool is the only tool that can be used to adjust 
the Horizontal Linearity control. Use of any other tool may damage the 

adjustment control coil core or cause a short in the monitor's circuitry. 

2. Using the linearity adjustment tool, adjust the Horizontal Linearity 

control (see Figure 824) until the raster is as wide as possible. 

3. Using the linearity adjustment tool, slowly adjust the Horizontal 
Linearity control until the left and right halves of the raster are the 
same distance from the center of the screen. 

¢ To measure the left half of the raster, place a flexible ruler 
against the screen directly over the black horizontal line. Align 

the zero mark of the ruler with the left edge of the raster. Note 
the measurement at the point where the two black lines inter- 

sect. 

¢ To measure the right half of the raster, align the zero mark of 
the ruler where the two black lines intersect. Note the mea- 
surement at the right edge of the raster. 

4. Using the plastic alignment tool, slowly adjust the Horizontal Size 

control (see Figure 82A) until the raster is 15 in. (= 1/8 in.) or 381 

mm (+ 3 mm) wide. 

Verify that the left and right halves of the raster are still the same 
distance from the center of the screen. If necessary, adjust the Hor- 

izontal Linearity control. 

Al 
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6. Verify that the boxes on both the left and right sides of the screen 
are the same size as the boxes in the center of the screen. If they are 

not the same size, perform the next step. 

AWarning _ The monitor operates at extremely high voltages. To prevent electri- 
cal shock, use a plastic alignment tool to set the three-position 
switch (see Figure 82B). Avoid touching the heatsink or any other 

part of the monitor. 

If you do not use a plastic alignment tool, turn off the power before 
reaching inside the chassis and adjusting the switch. Then turn on 

the power and view the monitor screen. 

= 
/ Using the plastic alignment tool, set the three-position switch (see 

Figure 82B) to the lowest of the three settings and recheck the rel- 

ative size of the boxes. Repeat for all three positions of the switch 
and select the best position. 

Using the plastic alignment tool, slowly adjust the horizontal size 
control until the video image is 15 in. ( 1/8 in.) or 381 mm (+ 3 
mm) wide. 

Verify that the raster is centered on the screen. If necessary, adjust 

the Horizontal Shift control (see Figure 82A). 

Vertical Linearity 

F 

sa 

Use Display Service Utility to display the Crosshatch I or Cross- 

hatch II test pattern. 

Using the plastic alignment tool, adjust the orange capacitor at 
C306 (see Figure 82B) until the top two rows of boxes are the same 
height. 

Using the plastic alignment tool, adjust the Vertical Linearity con- 
trol (see Figure 82A) until the top and bottom rows of boxes are the 
same height. 

Use Display Service Utility to display the All-White Screen test pat- 
tern. 

Using the plastic alignment tool, adjust the Vertical Shift control 
(see Figure 82A) until the white raster is vertically centered. 

Use Display Service Utility to display the All-White Screen test pat- 
tern. 

Using a plastic alignment tool, adjust the Vertical Size control (see 
Figure 82A) until the white raster is 115/16 in. (£ 1/8 in.) or 287.3 mm 
(+ 3 mm) high. 
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Focus 

1. Use Display Service Utility to display the Focus test pattern. 

2. Using a plastic screwdriver, adjust the Static Focus control (see Fig- 
ure 82B) for the best focus in the box at the center of the screen. 

3. Using a plastic screwdriver, adjust the Horizontal Focus control 
(see Figure 82B) for the best focus in the box at the left and right 
sides of the screen. 

4. Using a plastic screwdriver, adjust the Vertical Focus control (see 
Figure 82B) for the best focus in the box at the top and bottom cen- 

ter of the screen. 

5. Repeat the adjustments until you have attained the best focus pos- 
sible. 

Video 

This product contains high voltage and a high-vacuum picture tube. 
To prevent serious injury, review the CRT safety in rules Chapter 1, 
“General Monitor Information.” 

1. Switch off the power and remove the video cable from the back of 

the monitor. 

Set the external (user) Contrast knob to maximum (turn fully clock- 
wise) and the Brightness knob to the center (detent) position (see 

Figure 824). 

Using the plastic screwdriver, adjust the Cutoff control (see Figure 
82B) to minimum (turn fully counterclockwise). 

Switch on the power and wait 20 minutes for the monitor to warm 

up. 

Use Display Service Utility to display the All-White Screen test pat- 
tern. 

The Cutoff adjustment should be performed in a dimly lit room after the 
monitor has been on for at least 20 minutes. 

6. Using the plastic screwdriver, turn the Cutoff control clockwise 
until a white raster just appears, then turn counterclockwise until 
the raster just fades to black. 

Switch off the power and reconnect the video cable. 

Switch on the power. 

Apple Two-Page Monochrome Monitor 
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Note If the power is turned off for more than a few seconds, you must wait for 
another 20 minutes for the monitor to warm up. 

9. Use Display Service Utility to display the Gray Bars test pattern. 

10. Using a plastic alignment tool, adjust the Cutoff control until the 
leftmost bar (darkest) is black and the next bar is barely distin- 
guishable from the black bar. 

Important Please note which meter you are using before making adjustments. 
Readings from light meter Model 1-248 and Model 246 differ. (See 
the section, “Light Meter Setup,” in Chapter 1, “General Monitor 
Information.”) 

11. Using Display Service Utility, display the All-White Screen test pat- 
tern. 

12. Using a two-inch plastic screwdriver, adjust the sub-contrast con- 

trol (see Figure 82A) until you get 31 foot lamberts (+ 3 foot lam- 
berts), which on the light meter is 

* Model L-248: middle of the 10 scale 

* Model 246: 23 on the red scale 

13. Set the external (user) brightness knob to maximum (turn fully 
clockwise). 

14. Using the plastic screwdriver, adjust the brightness range control 

(see Figure 82B) until you get 31 foot lamberts (+ 3 foot lamberts), 
which on the light meter is 

* Model L-248: middle of the 10 scale 

* — Model 246: 23 on the red scale 

15. Reset the brightness knob to the center (detent) position. 
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Macintosh II Extended High-Resolution Display Video Card 

TN 5°. 0 
OULD 2 peel 0 

° 

Power Macintosh, 2 MB/ 4 MB Video Card 
(The 2 and 4 MB Video Cards are similar in appearance. 
See notes 5 and 6 on the Parts List.) 

Figure 84. Macintosh Video Cards 
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Parts List 

Apple Macintosh Display Card 24AC......ssvssssssssssssssssssssssessesssssnssnneseeees 661-0432 

Be VIO Ratt 88 siccsscorinendtrcstncinmcaiennanmanmmnmmnonisenon 334-0024 

Macintosh Display Card 48, Rev. Bl .....sscssssssssssssesssesneeneesesnesne 661-0677 
Wereatashs Display Carel 4° Sivas seasrssszsegivcatnccescvarecsiowssbsemsssiwerssnssnonnsvincesh 661-0607 
Macintosh Display Card 8° 24 GC?..cssesssssssssssssseessssessssesusseenssensseen 661-0606 
Macintosh Display card 8° 24, Rev. ee een 661-0678 
Macintash Display Cand 8929 ccs wnscssccussmanciivenumeeieauscni 661-0608 
PDS: Power Mactiteeh AV CAN s.ccassscnananmincxncanenieate: 661-1023 

Power Macintosh, 2 MB Video Card? ....ccccccsssssssssecsssssssessssesssssessssseee 661-1748 

Power Macintosh, 4 MB Video CAI cotantecrepiesarorcanmmeamaccl 661-1027 

1. This card (which replaces P/N 661-0607) can be upgraded to P/N 661-0678 (Display Card 8°24) by 
installing two VRAM SIMMS P/N 661-0609 (VRAM SIMM, 256K, 100 ns). Remove VRAM SIMMs 
before returning the display card to Apple for exchange. 

Compatibility: This card can be used in all Macintosh Il and Quadra computers, and supports these 
monitors: Macintosh 12" Monochrome, Macintosh 12" RGB, AppleColor High-Resolution 13" RGB, 
Apple Macintosh Portrait Display, Macintosh 21" Color Display, Macintosh 16" Color Display, and 
the Apple Two-Page Monochrome Display. 

2. Remove the two 1 MB video expansion SIMMs before returning the display card to Apple. 

Compatibility: This card is not compatible with the Macintosh Ilsi, Quadra 700, or Quadra 900. The 
earlier 8°24 card can be ROM-upgraded to support the Macintosh 16" Color Display. The card will 
then provide 8-bit capability only. 

3. This module replaces P/N 661-0608. 
Compatibility: This card can be used in all Macintosh Il and Quadra computers, and supports these 
monitors: Macintosh 12" Monochrome, Macintosh 12" RGB, AppleColor High-Resolution 13" RGB, 
Apple Macintosh Portrait Display, Macintosh 21" Color Display, Macintosh 16" Color Display 
(requires Rev. B ROM card). 

4. This module has been replaced by P/N 661-0678 and can be identified by the ROM part number 
ROM P/N 341-0868. Module 661-0608 can be upgraded to the newer card (661-0678) via a ROM 
upgrade under part number 076-0548. The ROM upgrade provides Page-White color correction for 
the Macintosh 21" Color Display. 

Compatibility: This card can be used in all Macintosh I! and Quadra computers, and supports these 
monitors: Macintosh 12" Monochrome, Macintosh 12" RGB, AppleColor High-Resolution 13" RGB, 
Apple Macintosh Portrait Display, Macintosh 12” Color Display (supports white-point selection with 
Rev. B ROM), Apple Two-Page Monochrome Display, Macintosh 21" Color Display, Macintosh 16" 
Color Display (requires Rev. B ROM card). 

5. This module is compatible with the Power Macintosh 7100/66 and 7100/80 computers. You can dis- 
tinguish between the 2 MB and the 4 MB video cards by their part numbers and by the color of the 
silkscreening. The 2 MB card is silkscreened in yellow. 

6. — This module is compatible with the Power Macintosh 8100/80, 8100/100, and 8100/110 computers. 
You can distinguish between the 2 MB and the 4 MB video cards by their part numbers and by the 
color of the silkscreening. The 4 MB card is silkscreened in white. 
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ROM Upgrade for Display Card 4°8 (661-0607) or 
Display Card 8° 24 (661-0608)........cccccssssssssesscesssssesessssssssseessssssnveessen 076-0548 

ROM Upgrade for Display Card 8® 24 GC (661-0606) ...ccccscssssseeesesoen 076-1019 
Video Card, Apple Macintosh II Two-Page, Monochrome’ ....cccsssssssse 661-0456 
Video Card, Mac II - 4 Bit,12B/W,13RGB? ........ccccccscssessssesssssessssecsseeessees 661-0376 

Video Card, Mac II Portrait Display DB15 & Video Cable ............0:+ 661-0587 
Video Card, Mac II Portrait Display ........csscscccsssssssesescssssssssseessessessen 661-0604 
RCA Te rt cc sdssassvonicidingiiaeableaaraunrnawioed 661-0492 

Video Card, Mac II, Extended Hi-Res Display (8-BIT)............ssseessse 661-0533 
Video Card, Macintosh II Portrait Display, DB15 ............sccssssseeceeonees 661-0586 
Video Card, Macintosh II, Hi-Res Display (4-Bit) .......00..sccccsssseessseeesenee 661-0493 
Video Card, Macintosh II, Monochrome - 1 BIT... cecccecsceseseeseesesessees 661-0518 

WAM SIMM, Z5GK, MOOI nuiccseincniecisscscostissuytaresneniieressdesnsconisaeseseoieaens: 661-0609 

7. | Remove the eight video expansion RAM chips before returning the video card to Apple. 

Compatibility: This card supports the following computers and monitors: Macintosh Il, IIx, Ilfx, Mac- 
intosh Ilcx, Ilci, Macintosh Ilsi, and the Apple Two-Page Monochrome Monitor. 

8. | Remove the eight video expansion RAM chips before returning the video card to Apple. 

Compatibility: This card supports the following computers and monitors: Macintosh Il, IIx, Ilfx, Mac- 

intosh llcx, llci, Apple High-Resolution Monochrome, and the AppleColor High-Resolution 13" RGB. 
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Troubleshooting 

Symptom/Cure Chart 

If a video card is not functioning correctly, a number of video symptoms may occur, such 

as a totally dark screen, or a bright screen with no recognizable video display. Use the fol- 
lowing checklist as a general troubleshooting guide. 

For additional assistance, contact Apple Technical Support. 

Video Solutions 

Dark screen, 1. Reseat video card. 

bright screen = 2. Reseat RAM or VRAM SIMM on video card. 

without ” 3. Check cable connections. 
aac es 4. Run video diagnostic tests. 
information; or ; 
other video 5. Replace VRAM or DRAM (if socketed). 

problems 6. Replace video card. 
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Video Upgrades 

328 

Video RAM Chips 

wom AT = 
>| 
Video RAM Chips 

VRAM SIMMs 

DRAM SIMMs 

Figure 85. Macintosh Il Video Card Upgrades 
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Macintosh Il Video Card Upgrade 

The Macintosh II Video Card upgrade (see Figure 85A) requires eight video 
RAM chips. 

Note The required RAM chips are not available in an “upgrade kit.” You must 

order the chips separately. The upgrade supports 8 bits per pixel and 
up to 256 colors or shades of gray. 

1. Before you begin, remove the video card. 

2. Install the eight video RAM chips in locations B1, C1, D1, E1, G1, H1, 

G2, and H2 on the video card (see Figure 85A). The notch at the end 

of each RAM chip should face the DB-15 connector on the rear of 
the card. 

Two-Page Card Upgrade 

The Two-Page Monochrome Video Card upgrade (see Figure 85B) requires 
eight video RAM chips. 

Note The required RAM chips are not available in an “upgrade kit.” You must 
order the chips separately. The upgrade supports 4 bits per pixel and 
up to 16 shades of gray. 

1. Before you begin, remove the video card. 

2. Install the eight video RAM chips in locations D1 through D8 on the 
video card (see Figure 85B). The notch at the end of each RAM chip 
should face the expansion slot connector on the bottom of the 
card. 

Portrait Card Upgrade 

The Portrait Video Card upgrade (see Figure 85C) requires eight video RAM 
chips. 

Note The required RAM chips are not available in an “upgrade kit.” You must 
order the chips separately. The upgrade supports 4 bits per pixel and 
up to 16 shades of gray. 

1. Before you begin, remove the video card. 

2. Install the eight video RAM chips in locations D1 through D8 on the 
video card (see Figure 85C). The notch at the end of each RAM chip 
should face the expansion slot connector on the bottom of the 
card. 

Macintosh Displays and Video Cards 329 



Note 

330 

Hi-Res Display Card Upgrade 

The Hi-Resolution Display Video Card upgrade (see Figure 85D) requires 

eight video RAM chips. 

The required RAM chips are not available in an “upgrade kit.” You must order 
the chips separately. The upgrade supports 8 bits per pixel and up to 256 
colors or shades of gray. 

1. Before you begin, remove the video card. 

2. Install the eight video RAM chips in locations C1 through C8 on the 

video card (see Figure 85D). The notch at the end of each RAM chip 

should face the expansion slot connector on the bottom of the card. 

4°8 Card Upgrade 

The Macintosh Display Card 48 upgrade (see Figure 85E) requires two 

VRAM SIMMs. 

The upgrade supports 

¢ 24-bit performance with 1 MB of video RAM (VRAM) 

* 16.7 million true-color scale on the AppleColor High-Resolution RGB 

Monitor 

¢ 256 gray levels on the Apple High-Resolution Monochrome Monitor, the 
Two-Page Monochrome Monitor, and the Macintosh Portrait Display 

1. Before you begin, remove the video card. 

2. Install the two VRAM SIMMs in the socket locations on the video card 

(see Figure 85E). 

8°24GC Card Upgrade 

The Macintosh Display Card 8° 24GC upgrade (see Figure 85F) requires two 

DRAM SIMMs. 

The upgraded card improves the performance of applications that use larger 

off-screen bitmaps and other imaging techniques. 

1. Before you begin, remove the video card. 

2. — Install the two video DRAM SIMMs in the socket locations on the video 

card (see Figure 85F). 

Macintosh Video Cards 
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Card 

Compatibility 
and 
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u
t
p
u
t
 
Chart 

M
a
c
i
n
t
o
s
h
 

6100 

HDI-45 

2 

6100AV 
2 MB
 

V
R
A
M
 

71
00
 

HD
I-
45
 

° 

1 MB
 

VR
AM

 
2 MB
 

VR
AM
 

7
1
0
0
A
V
 

2 M
B
 

V
R
A
M
 

7200 

1 MB VRAM 2 MB VRAM 4 MB VRAM 

75
00
 

2 M
B
 

V
R
A
M
 

4 M
B
 

V
R
A
M
 

8100 
HDI-45 
4 

2 MB VRAM 4 MB VRAM 

8100AV 

8500 

2 MB VRAM 4 MB VRAM 

 9500/120 

2 
MB 
VRAM 

4 MB VRAM 

Macintosh ler Monochrome 

Display 

(MO298LL/A) 

25
6 

gr
ay
s 2
5
6
 

gr
ay
s 

Macintosh 12" 

RGB 

Display 

(M0297LL/C) 

32,768 
colors 

16.7 million colors 

Monitor — 14" (M9108LL/B) 32,768 colors 

| Apple Basic Color 

Apple Color Plus 

14" Display 
(M
23
46
LL
/A
) 

32,768 colors 

16
.7

 
mi

ll
io

n 
co
lo
rs
 

16
.7

 
mi

ll
io

n 
co
lo
rs
 

25
6 

gr
ay
s 25

6 
gr
ay
s 25

6 
gr
ay
s 25

6 
gr
ay
s 

32,768 colors 
16.7 million clrs. 16.7 million clrs. 

25
6 

gr
ay
s 

25
6 

gr
ay
s 

25
6 

gr
ay
s 

25
6 

gr
ay
s 

25
6 

gr
ay
s 25

6 
gr
ay
s 25

6 
gr
ay
s 25

6 
gr
ay
s 25

6 
gr
ay
s 

25
6 

gr
ay
s 

32,768 
colors 32,768 

colors 16.7 
million 
colors 

16.7 million colors 16.7 million colors 16.7 million colors 16.7 million colors 16.7 million colors 16.7 million colors 

32,768 colors 

32,768 

colors 

16.7 

million 

colors 

16.7 million colors 

32,768 colors 32,768 colors 

16.7 

million 

colors 

ion colors 

32,768 colors 

illion 

colors 

Use these tables to determin 
the output 

from each configuration 
of built-in 

and 
NuBus video cards, monitors, 

and computers. 

Table 
14. 

Power 
M
a
c
i
n
t
o
s
h
 
C
o
m
p
u
t
e
r
s
—
C
a
r
d
 
Compatibility 

and 
Video 

Output 
Chart 

Apple Performa 
Display — 14" 

(M9101LL/D) 32,768 colors 

16
.7
 

mi
ll
io
n 

co
lo
rs
 

32,768 colors 32,768 colors 

16.7 million colors 

Apple Performa 
Display Plus — 14" 

(M9102LL/D) 

32,768 
colors 

16.7 million colors 

32,768 
colors 3

2
,
7
6
8
 

colors 16.7 
million 
colors 

13/14/17/20" 
Displays, 

Multiple 

Scan 
680 x 480! 

32,768 colors 

16.7 

million 

colors 
32,768 colors 

32,768 

colors 

16.7 

million 

colors 

16
.7
 

mi
ll

io
n 

co
lo
rs
 

32,768 
colors 

16.7 
million 
colors 

16.7 
million 
colors 

16.7 million colors 

32,768 colors 

16.7 million colors 16.7 million colors 

32,768 colors 

16.7 million colors 16.7 million colors 16.7 million colors 16.7 million colors 16.7 million colors 

N/
A®
 

N/
A®
 

32,768 
colors 

16.7 
million 

colors 16.7 
million 
colors 

16.7 million colors 

32,768 
colors 

16.7 
million 

colors 

32,768 colors 

16.7 million colors 

16.7 

n 
colors 

16
.7
 

mi
ll

io
n 

co
lo
rs
 

16.7 million colors 16.7 million colors 

32,768 colors 

16.7 million colors 16.7 million colors 

16.7 million colors 

32,768 
colors 

16.7 
million 
colors 

16.7 
million 
colors 

16.7 million colors 16.7 million colors 

32,768 colors 

16.7 

million 

colors 

16.7 million colors 

16.7 million colors 

16.7 million colors 16.7 million colors 

16.7 million colors 16.7 million colors 16.7 million colors 16.7 million colors 

16.7 
million 

colors 16.7 million colors 16.7 million colors 

as 

16.7 million colors 16.7 million colors 

1: 
Includes 

AppleColor 
H
i
g
h
-
R
e
s
 
R
G
B
 
M
o
n
i
t
o
r
—
1
3
"
 
(
M
0
4
0
1
L
L
/
D
)
,
 
Macintosh 

Color 
D
i
s
p
l
a
y
—
1
4
"
 
(M1198LL/B), 

Apple 
AudioVision 

14 
Display 

(B1247LL), 
Multiple 

S
c
a
n
 
14 

(
M
3
9
3
5
L
L
)
,
 

Multiple 
S
c
a
n
 
15 

(M3089LL), 
Multiple 

Scan 
17 

(M2611LL), 
Multiple 

Scan 
20 

(M2612LL), 
AppleVision 

1
7
1
0
A
V
 
Display 

(M3323LL), 
AppleVision 

1710 
(M3322LL), 

Multiple 
Scan 

1705 
(M4434LL). 

HDI-45 
port 
m
a
k
e
s
 

use 
of 
6
4
0
K
 

of 
internal 
D
R
A
M
 

memory. 
HDI-45 
port 
m
a
k
e
s
 

use 
of 
6
4
0
K
 

of 
internal 
D
R
A
M
 

memory. 

The 
Macintosh 

12-inch 
R
G
B
 
display 

cannot 
be 

used 
with 

Power 
Macintosh 

9500 
series. 

2 3. 

4. _ HDI-45 port makes use of 640K of internal DRAM memory. 

5 6 

The 
Macintosh 

12-inch 
R
G
B
 
display 

cannot 
be 

used 
with 

Power 
Macintosh 

9500 
series. 

M
a
c
i
n
t
o
s
h
 
Video 

C
a
r
d
s
 
and 

C
a
b
l
e
s
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- Table 15. Macintosh PowerBook Computers~Card Compatibility and Video Output Chart 
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5
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Multiple 

Scan 

640 x 480! 

2
5
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2
5
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32,768 
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3
2
,
7
6
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l
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