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book should not be regarded as affecting the validity of any trademark
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Introduction

Muacintosh Il Repair and Upgrade Secrets covers the Apple High-Resolu-
tion Monochrome Monitor, the AppleColor High-Resolution RGB Moni-
tor, the Macintosh 1I/11x/I1fx, the Macintosh Ilex/ci, and the Macintosh
lIsi. The focus of this book is practical maintenance. All you need to
complete the upgrades and repairs described here is a digital multimeter,
ordinary hand tools and minimal soldering equipment. You don’t need
to be an electrical engineer to benefit from the information in this book.
The average person with average skills and ability should be able to
complete all the repairs included in this book. You don’t need any prior
technical experience. If you use a Mac 11 at home or at work, the secrets
revealed here could still save you hundreds of dollars.

Color Test Pattern Generator (Color TPG)

As a natural result of heat and old age, a large number of Macintosh II
monitors have maladjusted dlbpl&).‘:. Im-,lcud of a normal-sized screen,
there’s a large black border all around. Instead of a well-focused screen,
the corners are fuzzy. Color monitors may begin to exhibit red, green, or
blue color shadows. All of these symptoms are very tough on the eyes.

Color Test Pattern Generator (Color TP(), the program included with
this book, helps you to treat these problems. It creates precision align-
ment patterns just like the dot-bar generators used in color television
repair. By analyzing the alignment patterns, you can determine which (if
any) of the monitor controls need to be adjusted.

xiii
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It’s important to realize that simply running Color TPG does not fix
your monitor! For that you need plastic alignment tools, a digital mul-
timeter and detailed instructions. Vendors of plastic alignment tools and
digital multimeters are listed in Appendix B. Detailed alignment instruc-
tions are in the chapters that follow.

System Requirements

To run this version of Color TPG in color, you need a Macintosh I with
at least a 4-bit video card (or built-in video) and color monitor. To run
this version of Color TPG in grayscale, you need a Macintosh II with at
least a four-bit video card (or built-in video and grayscale monitor).
Color TPG also works in black and white on the Macintosh Classic, the
Macintosh SE and many older models.

The Color TPG program disk is supplied without System software. To
use the 800K disk in a hard-drive computer, simply copy the program to
your hard drive. To use the 800K disk in a two-drive computer, you have
to start the computer with a System disk and run the program disk from
the second drive. To use the program in a one-drive computer (with no
hard drive), you must copy System software to the disk. Which version
of the System software to copy varies according to your hardware con-
figuration. Whatever you’re using now to run your other programs
should work fine. Refer to your computer’s manual for more information
on system software.

Before running Color TPG for the first time, it’s very important to
copy the program disk. The copy (generally called a workdisk) is for
everyday use; the original disk (generally called a master disk) should be
stored as a backup.

For maximum protection, the master disk should be stored in a safe
place, preferably somewhere away from the workbench. In rough use,
vou have to expect disk casualties. If the master disk is stored safely
elsewhere or unavailable, you’ll always have something to fall back on.

Starting Color TPG

To start Color TPG, double-click the program icon, or simply select it
and choose Open from the File menu. As shown in Figure [-1, the first
thing you should see is a sign-on screen showing memory and ROM
information.



Introduction

by Larry Pina
© 1988

421K avail,
COLOR ROMs

all rights reserved HFS program disk “

|
Color TPG
¥v2.15,1/15/91 Larry Pina
Mouse down 47 Meadow Road
to continue... Westport, Mass. 02790 USA

Figure I-1 The sign-on screen shows memory and ROM information.

To dismiss the sign-on screen, click and hold the mouse button down
until the sign-on screen disappears, or just press the Return key. Assum-
ing you're using a brand new copy of Color TPG that has never been run
before, the next thing you should see is a list of general instructions, as
shown in Figure 1-2.

General Instructions E‘

Em

1. Run this program after installing screen and memory
upgrades to assure that what you see, is what you get.

2. Choose a screen size from the Screen Sizes menu. Ad just
the set’s height and width controls until the T-squares
measure exactly as indicated.

3. Choose Crosshatch from the Test Patterns menu.
Adjust the set’s linearity controls until the rectangles
become squares, measuring exactly one inch by one inch.

4. Choose Geometric Test from the Test Patterns menu.
Check for perfect circles and read just as necessary.

For additional instructions, use the File menu to open the Color TPG.Help file.

Figure I-2 The list of general instructions explains how to use the program.

After reading the instructions, you can close the window by clicking
the close box, by choosing Close from the File menu, or by typing Com-
mand-W. You can refer to the list anytime you wish by rechoosing it
from the Reference menu.
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Indicating a Screen Size

Next, choose a screen size from the Screen Sizes menu. As shown in Fig-
ure -3, this version of Color Test Pattern Generator directly supports the
Apple High-Resolution Monochrome Monitor and the AppleColor High-
Resolution RGB Monitor. As shown in Figure 1-4, the Apple Macintosh
Portrait Display, the Apple Two-Page Monochrome Monitor, and all
other Apple Macintosh displays are supported by choosing Unlisted Mac

Monitors.

9-inch 512K—Classic #M

12-inch HL Screen Kit %L
12-inch Apple Mono 38N
v 13-inch AppleColor RGB  %B

D Unlisted Mac Monitors... U

Figure I-3 The Screen Sizes menu supports the Apple High-Resolution Monachrome Moni-

tor and the AppleColor High-Resolution RGB Monitar.

Click Reset to auto-enter the System defaults.

Enter Screen Width in Pinels:
Enter Screen Height in Pinels: B70
Enter Horz. Res. in Pinels/Inch:
Enter Uert. Res. in Pinels/Inch:
: 0K j ‘ CANCEL RESET '

Figure I-4 The Unlisted Mac Monitor menu item supports the Apple Macintosh Portrait Dis-
play, the Apple Two-Page Monochrome Monitor, and all other Apple Macintosh displays.
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Test Patterns

As shown in Figure I-5, the Test Patterns menu contains 13 items. Since
all colors appear solid black (not as various shades of gray) on black-
and-white models of the Macintosh. the color menu items can’t be se-
lected unless color ROMs are detected. Preventing all-black displays
from appearing in place of color displays keeps inexperienced non-color
Macintosh users from thinking that the program has failed, when in fact,
they just don’t have a color Macintosh.

To display colors (or shades of gray) correctly on color Macs, Color
TPG requires that the monitors control panel device (CDEV) be set to
16 or higher. If the Monitors CDEV is set to 4 or to black-and-white
and vou select a color test pattern, Color TPG advises you as shown in
Figure I-6. The point is, you can’t get color when color is turned off.
That’s not a problem with Color TPG. That’s just the way color Macs
work.

Test Patterns
Crosshatch *®6
Dot Hatch %D

Center Cross #®=
Center Circles %R

Focusing Text  &F
Geometric Test 38T

Gray Bars 8N
Color Bars g
Red Raster E )
Green Raster #O
Blue Rastier ®[

+White Raster 8=
Black Raster 3K

Figure I-5 The Test Patterns menu contains 13 alignment patterns.

To use the Monitors CDEV, choose Control Panels from the Apple
Menu. If you are running System 06.0.7 or earlier, use the scroll bar m the
Control Panels dialog to find an icon labeled Monitors, then click on it.
Next, a window will appear that contains two sets of controls: Click
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on the button labeled Colors: and choose any number equal to or higher
than 16. If the window does not have a number equal to or higher than
16. then you cannot display color using Color TPG.

I

K o

This monitor appears to be set
for less than 16 colors.

Figure 1-6 If the color is turned off, Color TPG advises you prior to displaying a color
test pattern.

Reference Menu ltems

As shown in Figure [-7. Color TPG’s Reference menu contains 12 on-line
reference items. General Instructions is the list shown in Figure I-7.
Monitor Specifications is the list shown in Figure 1-8.

All of the Reference menu items use the Helvetica font. If you've re-
moved the Helvetica font from vour System, the Macintosh will default
to the Geneva font and the text won’t look as good.

General Instructions
Monitor Specifications

Mac Take-apart
Mac Audio Template
Mac Uideo Alignment

Mac HL Take-apart
Mac HL Video Rlignment

Mac SE Take-apart
Mac SE UVideo Alignment

Mac Classic Alignment

12-inch Mono Alignment
13-inch RGB Alignment

Figure I-7 The Reference menu contains 12 on-line reference items.



Introduction Xix

EN==——— Monitor Specifications ="K ceeT————
MAKE MODEL HIDidth UHeight [1]3d]
Apple Computer Lisa 2/5; 2/10 720 364 90.0 % 60.0
Apple Computer Macintosh 128K 512 342 72.0 x 72.0
Apple Computer Macintosh 512K 512 342 72.0 x 72.0
Apple Computer Macintosh S12K E 512 342 72.0 x 72.0
Apple Computer Mac Classic 512 342 72.0 x 72.0
Apple Computer Macintosh Plus 512 342 72.0 x 72.0
Apple Computer Mac Portable 640 400 72.0 x 72.0
Apple Computer Macintosh SE 2 342 72.0 x ?2.0
Apple Computer Macintosh SE 30 512 342 72.0 x 72.0
Apple Computer Macintosh XL 720 364 90.0 x 60.0
Apple Computer XL Screen Kit 608 431 72.0 x 72.0
Apple Computer 12-Inch HR Hono 640 480 76.0 x 76.0
Apple Computer 12-Inch Hono 640 480 76.0 x 76.0
Apple Computer 12-Inch RGB 512 384 64.0 x 64.0
fpple Computer 12-Inch HR RGB 640 480 69.0 x 60.0
fApple Computer 15-Inch Portrait 640 870 80.0 x 80.0
Apple Computer 21-Inch Two-Page 1152 870 77.0 x 77.0
PouwerR HaclLarger 512 342 55.5 x 55.9
* Princeton MAX- 15 Autosynch 640 480 72.0% 72:0
* Sony 1302 Mul tisecan 640 480 72.0 x 72.0
* |ndicates Macintosh || equipped with Apple HS640 video card.

Figure 1-8 Monitor specifications contains screen-size information for unlisted Mac
manitors.

Special Menu Items

The Special menu, shown in Figure 1-9, contains three special items. As
shown in Figure [-10, choosing Set Startup. . . allows you to configure
Color TPG for a specific monitor. You can select any of the listed screen
sizes Or you can enter a custom size.

As shown in Figure I-11, Switch Monitors. . . allows you to tempo-
rarily redirect the test patterns to a secondary monitor. This feature
allows you to compare up to six monitors connected to the same Mac-
intosh. To redirect a test pattern, drag the untitled window to the upper-
left corner of the monitor that you wish to test. Adjust the window posi-
tion so that there is a one-pixel space between the window outline and
the display border.

Set Startup...

Switch Monitors...

Shut Bown K23

Figure 1-9 The Special menu contains three special items.
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ON STARTUP ... Startup prefs...
Width in pixels:
O Show the Standard Desktop
O Select General Instructions Height in pixels :
O select 9-in. 512K—Classic
(O Select 12-in. HL Screen Kit Horz. Res.in ppi:
O Select 12-in. Apple Mono
@ Select 13-in. AppleColor RGB Vert. Res.in ppt
() Show Unlisted Size at right: 2

)

Figure I-10 Set Startup. .. allows you to configure Color TPG for a specific monitor.

E[J======—= Untitled

Drag this window to the upper left corner
of the monitor you wish to work with
and select the new screen size from

the Screen Sizes menu.

Figure 1-11 Switch Monitors. .. allows you to redirect the test patterns to a secondary
monitor.

The Color TPG.Help file which is included on the program disk con-
tains additional information on Test Pattern Generator. To read the help
file, start Color TPG, dismiss the startup screen and choose Open. . .from
the File menu. Like all current software, Color TPG is constantly being
revised. If there are any new features or last-minute instructions, the
Color TPG.Help file will bring you up to date on them.
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Safety Rules—Tools
and Techniques

This chapter contains an important discussion of safety rules, tools, and
techniques. Please read this chapter for background information. Then,
after you've gathered everything you need, please read it again, just be-
fore upgrading or repairing vour Macintosh Il computer.

Standard Safety Precautions

Upgrading and repairing any computer (not just Macintosh 1l com-
puters) requires extraordinary presence of mind. Computers and com-
puter monitors run on electricity. Electricity is inherently dangerous.
Standard safety precautions must be taken at all times:

1. Whenever possible, disconnect the computer’s power cord from the
wall outlet. After that, disconnect it from the computer. Never
work on live circuits unless you absolutely have to.

o

Avoid jewelry altogether. If a neck chain, a ring, or a wrist watch
were to come in contact with live components, the resulting electric
shock could be fatal.

3. Tie back long hair before working on electrical equipment. Re-
move neckties. Both tend to fall into your work, which is dangerous
and distracting.
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4. Never work with wet hands, wet hair or wet clothing. Water con-
duets eleetricity. Working on electrical equipment while vou have
wet hands, wet hair or wet clothing is extremely dangerous.

5. Don’t allow children or pets in the work area. Their actions are
both uncontrollable and unpredictable. Guarantecing their safety
is next to impossible.

0. Whenever you get stuck, stop! Seek further information or seek
help from an expert.

To put point six in perspective. this book was written for average
Macintosh 1l owners. With the benefit of this information, all Macintosh
[l owners will be able to perform some upgrades and repairs, some own-
ers will be able to perform all upgrades and repairs, but not all owners
will be able to perform every upgrade and repair.

Electrostatic Discharge Precautions

All Macintosh 1 computers use silicon chips. Silicon chip, or chip for
short, is synonymous with integrated circuit (IC). As shown in Fig-
ure 1-1, chips come in all sizes and shapes, and they can be made of
different materials.

Figure 1-1  Chips come in all sizes and shapes.

Compared to earlier models of the Macintosh, the Macintosh II uses
a higher percentage of complementary metal-oxide semiconductor
(CMOS) chips. CMOS chips differ from older transistor-transistor logic
(TTL) chips in that the insulating walls between their semiconductor
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junctions are very thin. Like a torpedo fired from a submarine, even the
slightest electrostatic discharge (ESD) can blow a hole in the wall large
enough to sink the chip. This effect is shown in Figure 1-2.

ESD

CMOS Chip |
I - Atieg
ol WMo
[N SN ENNEANEEERERNRNRNNRANNANNNERNNRAE

ol Wl o

(BEMBNRRR AR AR R RN U RRA AR ARR AR R RN Polvester

68-Pin VRAM SIMMs

Figure 1-2 Like a torpedo fired from a submarine, electrostatic discharge can sink a
CMOS chip.

As a result, most upgrade and repair instructions stress static electric-
ity precautions. The precaution part of that warning is technically in-
correct. To be absolutely safe, you must guard against electrostatic
discharge during the entire time that you're working on the computer,
because static electricity is an ever-present threat.

Dealing with Static Electricity

To understand why that is, consider the universe. The universe consists
entirely of:

* Opposites (cold/hot, female/male, negative/positive)

»  Which are constantly in motion

¢ Relative to each other.

We know from observation that opposites attract; each opposite is
constantly moving toward the other. In addition, each opposite is poten-
tially capable of becoming the other; so, the relative difference between
opposites is called potential. Once you understand that potential is the
difference between opposites, you can understand electricity.

When potential is neutralized, there is usually an explosion. When a
cold front meets a warm front, there’s a meteorological explosion (thun-
der and lightning). When members of the opposite sex connect, there’s a
biological explosion. When negative and positive charges collide, there’s
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an audible crack, and a lightming-like spark. To eliminate the spark, all
you have to do is equalize the potential.

On this planet, electric potential is normally measured relative to
earth ground. The word ground in the expression ground wire is a literal
reference to the earth in your back yard. By definition, when ground
wires are connected properly to a metal rod driven deep into the earth,
they are held at the same potential as the planet.

Given a properly grounded electric outlet, the Macintosh Il is normally
held at earth potential by the ground wire in the AC power cord. Since
people move about freely, our potential relative to the earth is constantly
changing. We are not tethered to a ground wire like the computer, so the
electrical charges that build as we move about have to be atmospheri-
cally dissipated. If it’s hot and humid, the water in the air provides a
grounding path to the water in the earth. Electric charges (created by
dissimilar materials in motion) don’t build. because they’re constantly
drained away. Il it’s cold and dry, there’s no water in the air; there’s no
grounding path to the earth, and potential builds on our bodies.

Synthetic (nonabsorbent) clothing is largely responsible for that. Any-
one can prove it. Wear 100% cotton (absorbant) clothing, with running
shoes, and very little static builds. Wear a polyester suit with leather
shoes. and you quickly become a walking capacitor.

A capacitor is an electronic component made from dissimilar materi-
als separated by an insulator. As you move about separated from the
earth by polyester insulation, you become positive; the earth remains
negative. Potential builds. Touch anything grounded, and sparks fly:
vour potential is instantly neutralized.

Step 1—Wear Natural Clothing

The first line of defense against electrostatic buildup, then, is to wear
natural clothing. With polyester clothing, even talking about electro-
static precautions is meaningless. Simple precautions are no help when
you defy the laws of the universe.

Step 2—Choose a Suitable Work Area

Equally important is the work area. Standing on polyester blend wall-to-
wall carpeting is just as bad as wearing polyester clothing. So is standing
on waxed flooring. Wax repels moisture. Think of the last time you
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waxed your car—the next morning, it was covered with beads of water.
Those beads of water are analogoua to electrostatic buildup. To prevent
electrostatic buildup, wear natural clothing and stand on dull, moisture-
absorbant flooring such as unpainted wood or cement.

Step 3—~Ground Yourself

Given suitable clothing and a suitable work area, the next step is to
ground yourself. Anything short of nudity allows a charge to build.
Grounding yourself gets rid of it.

Most instruction manuals tell you to ground yourself by touching bare
metal on the back of the computer. T |ldt s generally gOOC[ advice, hul it’s
only effective if the following three conditions have been met:

* The computer has to be plugged in.
» The ground wire in the AC power cord has to be connected.

e The ground wire in the electric outlet has to be connected.

More often than not, these conditions are not stated! In addition, the
third condition must not be taken for granted. The fact that you have a
three-wire cord plugged into a three-wire outlet is no guarantee that the
third wire (the ground wire) is actually connected. \Tmhu is a recently
dated inspection sticker on your service entrance (breaker panel). Elee-
tricians make mistakes; inspectors don’t see everything. If vou want to be
sure the outlet is wired properly, you have to check the connections for
voursell. This is easily accomplished with an inexpensive three-wire cir-
cuit analyzer. as shown in Figure 1-3.

Assuming the ground wire connection tests well or shows that the out-
let is correctly grounded, grounding voursell brings you to the same
potential as the computer. But as soon as you disconnect the power cord
and begin to move about, potential rebuilds. To prevent that, you could
wear a wrist grounding strap.

For a wrist grounding strap to work, it also has to be grounded. Some
straps terminate in an dl[l‘"‘llOI‘ clip. These are derm-d to clip onto ex-
ternal grounds such as (..old water pipes (wppm, not plastic), outlet
cover screws (unpainted), and lightning rods. Other straps plug right
into the same AC power cord you disconnect from the computer, Typical
arrangements are shown in Figure 1-4.
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Figure 1-3 Test the ground wire connection with a three-wire circuit analyzer.

Neutral
Hot
|
Wrist strap
l I Outlet-cover serew : el
. L~ 10-meg resistor

Ground wire

\ Ground clamp Electrical Ground

FARTH
GROUND

Ground rod Cold water pipe

Figure 1-4 For a wrist grounding strap to work, it also has to be grounded.
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On my own bench, | use both types of straps together with a Mac-
Gard™ multipurpose surge suppressor. This unique device performs
three important functions: '

o It continuously tests the ground wire connection in the electrical
outlet.

¢ It provides a conductive pad for painless electrostatic discharge.

* It replaces the computer’s power cord and provides two, 6-amp,
surge-protected outlets.

A light-emitting diode (LIED) on the MacGard continuously tests the
electrical ground. If the ground wire is connected, the LED rrln\u areen,
indicating ‘T()/‘ulf[‘ I lh(- ground wire is disconnected, the L ED does not
glow. m(h(:.mng hi(l[)/(]xlllg(‘.!ﬂllh. With this unit, it’s not necessary to use
the circuit analvzer shown in Figure 1-3.

Assuming the LED glows green, the conductive pad provides a safe
and convenient ground. Lacking the special setups shown in Figure 1-4,
MANY S0Urces d([wsv clipping llu' strap to the ground trace on lh(’ cireuit
board. That keeps the wearer and the board at the same potential, bui
does not keep either at earth potential. If the board happens to knm k
against something that’s grounded, say a solder station or another piece
of equipment. it may cause a destructive discharge. Touching the con-
ductive pad from time to time minimizes the chance of that happening.
The MacGard unit is shown in Figure 1-5. When yvou're finished with the
upgrade work, the MacGard can be attached to any size Macintosh.

Other sources recommend conductive place mats. These are similar to
the conductive pad on the MacGard unit except that they are much
larger, large enough to spread over the beneh top. The problem with
conductive mats, is that they must be taken up prior to servicing pow-
ered equipment. Otherwise. they're a shock hazard.

By definition, when a live wire contacts a properly grounded, con-
ductive place mat, the result is a short circuit. To minimize the shock
danger, conductive place mats (as well as wrist grounding straps) are
usually wired in series with a T-megohm current limiting resistor. We'll
see how that works later on in this chapter. I'or now, the important point
is that conductive mats should only be placed under unpowered boards;
il you use them around live equipment, sooner or later sparks will fly and
chips will be blown.
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L . e
Figure 1-5 MacGard Multipurpose Surge Suppressor. Courtesy of Systems Control, a divi-
sion of M. J. Electric.

Step 4—Consider the Weather

Even with all these precautions, it’s advisable to consider the weather
before attempting a static-sensitive procedure. If it’s cold and dry, then
sparks may fly, no matter what you do. Wait for a rainy day.

Hand Tools

In addition to wrist grounding straps and conductive mats, upgrading
and repairing Macintosh Il computers requires a certain amount of hand
tools. Every job goes easier when you have the right tools. Everything is
a hundred times harder when you don’t.

Phillips-Head Screwdrivers

The Macintosh Il is held together by #1 Phillips-head screws and plastic
snaps. T'o avoid stripping the screw heads, it’s important to remove the
screws using a precision ground #1 Phillips-head screwdriver. Unfortu-
nately, there’s as much variation in tool sizes as there is in clothing sizes.
Some brands run big; others run small. Get the wrong size, and instead
of removing the screws, all you do is chew things up.
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Sears is one of the very companies that sell both Phillips and Read-
Prince screwdrivers. Both screwdriver tips look the same, but they grip
differently. Most companies sell a combination tip under the Phillips
name. That’s the reason other tools may not work as well as the Crafts-
man 41053 WF. You think that you're buying a Phillips, but in fact,

you're not.

Plastic TV Alignment Tools

Monitor adjustments require a set of plastic, color TV alignment tools.
For all-around use, pick a set containing half a dozen sizes, as shown in
Figure 1-6.

Figure 1-6 Color TV alignment tools.

The problem with most plastic tools is that they don’t last very long.
So. if you plan to use the tools often, choose a heavy-duty set. Whenever
an individual tool wears out, replace it. Never substitute metal tools.
Poking a conductive metal screwdriver into a live monitor circuit is just
asking for trouble.

Chip Pullers

Coprocessor upgrades, Floppy Drive High Density (FDHD) upgrades.
and Paged Memory Management Unit (PMMU) upgrades require that
certain read-only memory (ROM) chips be replaced. To remove them
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from their sockets, most shops use tong-like tools called chip pullers.
Chip pullers come in various sizes. Good sets are expensive. Cheap sets
don’t work very well.

For occasional work, you can use an '/s-inch screwdriver with no
more than a 2-inch shaft to pry up 24-pin dual in-line package (DIP)
ROMs, and a hardened set of steel jeweler’s screwdrivers to pry up vari-
ous-size plastic leadless chips (PLCs). The specified screwdrivers work
fine provided that you're careful. Specifications and full removal details
are in the appropriate chapters.

Putty Knife

The correct way to separate the power supply plug from the Macintosh I1
logic board is with a 1'/4-inch, stiff-blade putty knife. A stiff-blade knife
is shown in Figure 1-7.

Figure 1-7  Stiff-blade, 1'/a-inch putty knife.

When shopping for this tool, be sure to specify a “stiff blade.” Some-
thing to that effect should be marked right on the package. Flexible-
blade knives tend to twist and dig into the plastic. Chisel-blade knives
are unnecessarily sharp.
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Test Equipment

In addition to the hand tools described above, component-level trouble-
shooting requires a multimeter. For safety reasons, monitor service re-
quires an isolated AC power supply.

Multimeters

Multimeters (alternately referred to as multitesters) can either be analog
or digital. Analog models have a needle pointer and a scale. They're
called analog meters because the needle position is analogous to a tiny
number printed on the scale. Like old-fashioned slide rules, they're diffi-
cult to master, and accuracy varies, because you have to estimate the
reading.

Digital models have a direct numerical readout. They're as easy to
master as pocket calculators, and accuracy is consistent, because you
never have to estimate the reading.

Digital multimeters (DMMs) can either be pocket or bench type.
Pocket types generally cost less money, contain fewer features, and tend
to be less accurate. Bench types generally cost more money, contain more
features, and tend to be more accurate. Pocket types are OK for casual
use, but a bench type DMM is recommended for serious work. A bench
type DMM is shown in Figure 1-8.

Figure 1-8 Digital multimeter. Courtesy of John Fluke Manufacturing Company.
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Using a Digital Multimeter

DMMs are used to take voltage, current, and resistance readings. Under-
standing voltage, current, and resistance is easy. If the electric company
were a munic 1pal water works, voltage would be water pressure, current
would refer to the flow of water, and resistance (to the flow of water)
would vary with the faucet position. The more the faucet resists water
pressure (voltage), the less water (current) flows. The less the faucet
resists water pressure, the more water flows.

Electrically, this relationship is expressed as: Voltage (V) = Current
(1) x Resistance (R). With a little algebra, we begin to see what the one-
megohm resistor in a wrist grounding strap does. Since the normal US
line voltage (V) is 120, the one million-ohm resistor (R) wired in series
with the ground wire limits current (I) to .00012 amps (120 Volts +
1,000,000 ohms), a safe level.

Another useful expression is the wattage formula. Power (in watts) is
expressed as: Power (P) = Current (1) XI oltage (V). Should the wrist
strap accidentally come in contact with the 1,800-watt (15 Amps x 120
Volts) power line, the resistor’s low '/s-watt rating causes it to quickly
burn out, which opens the circuit and stops the current altogether.

Throughout this book we’ll be talking about voltage, current, and re-
sistance in context. If you've never used a meter before, just think water
pressure, water flow, and faucet position, and vou won’t have any
trouble following the instructions.

Isolated AC Power Supplies

Isolated AC power supplies (alternately referred to as isolation trans-
formers) can either be variable or fixed. Variable models generally have
a built-in volt meter (analog or digital) and an voltage control allowing
you to vary the output from 0 to 150 volts alternating current (VAC).

FFixed models generally have no volt meter and a standard 117 to 120
VAC output.

Some isolation transformers have three-prong power cords and two-
conductor outlets. These can’t be used with the Apple High-Resolution
Monochrome Monitor or with the AppleColor High-Resolution RGB
monitor, because both are equipped with three-prong power cords.
Other isolation transformers have three-prong power cords and three-
conductor outlets. That’s the type to get.
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The purpose of an isolation transformer is to minimize the risk of elec-
tric shock from improperly wired cords and outlets. When two-wire
monitors are plugged into an electric outlet that’s wired properly. the
metal monitor chassis is held at earth-ground potential. Touching the
metal chassis is exactly the same as touching the rich soil in your garden.
But when the hot and neutral wires inside the electric outlet have been
reversed, the metal monitor chassis is held 120-volts above ground. In
that case the chassis is said to be hot or charged. Touch the charged
chassis while in contact with the earth (or anything else in contact with
the earth), and you become part of the circuit. It’s the same as sticking
your fingers into a live electric socket—call for paramedics!

An isolation transformer minimizes that hazard. As shown in Fig-
ure 1-9, the transformer plugs into the wall outlet. and the monitor plugs
into the isolated electric outlet supplied by the transformer. The isolation
function keeps the two (the wall and the monitor) electrically separated.
Also, instead of 15 to 20 amps (the full capacity of the electric outlet),
the maximum current on the outlet side is limited by the power rating of
the transformer.

E

——

ISOLATION
TRANSFORMER

o]

(D

Figure 1-9 The isolation transformer plugs into the wall outlet, and the monitor plugs into
the transformer.
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Transformer power ratings (supply) are usually stated in volt amps
(VA), while monitor power requirements (demand) are usually given
in watts (W). That confuses a lot of people, but since amps are units
of current (I) and since power (in watts) is expressed as: Power (P) =
Current (1) x Voltage (V), volt amps and watts actually refer to opposite
sides of exactly the same thing. The term volt amps generally refers to the
power supplied; the term watts generally refers to the power consumed.

To meet the power consumption demands of the Apple High-Resolu-
tion Monochrome Monitor and the AppleColor High-Resolution RGB
Monitor, you need to know what their power requirements are. That
information is printed on a sticker affixed to their respective cabinets.
According to the stickers, the Apple High-Resolution Monochrome
Monitor is rated at 100-240V~ 0.5A and the Apple High-Resolution
RGB monitor is rated 100-240V~ 1.6A. (The ~ suggests a sine wave,
which is the universal symbol for alternating current.) By plugging this
information into the power formula (P = I x V), we see that the Apple
High-Resolution Monochrome Monitor requires 120 watts maximum
(240V x 0.5A) and that the AppleColor High-Resolution RGB monitor
requires 384 watts maximum (240V x 1.6A). Since it may be necessary
to connect other equipment to the isolation transformer at the same time,
it’s best to choose a unit rated 500 VA or higher.

Soldering Equipment

Naturally, parts that test bad have to be desoldered and replaced. For
that you'll need a roll of 60/40 rosin core solder, a set of soldering aids
(similar to dental picks), a static-free vacuum desoldering tool, and a
temperature-controlled, three-wire, 60-watt soldering station. A tem-
perature-controlled soldering station is shown in Figure 1-10.

For occasional work, a three-wire, 15-watt soldering pencil (with
stand) is also OK, but ungrounded (two-wire) soldering pencils should
never be used. Ungrounded pencils are subject to high tip voltages.
While innocently making a connection, the induced voltage could easily
blow out a nearby chip.
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Figure 1-10 Temperature-controlled soldering station.

Summary
Upgrading and repairing Macintosh Il computers requires a small invest-
PE g g
ment in hand tools and test equipment. For upgrade and nominal main-
tenance work, you need:
* A wrist grounding strap.
* A #1 Phillips-head screwdriver with a three-inch shaft.
* A set of plastic TV alignment tools.
e A set of jeweler’s screwdrivers.

A 1.25-inch wide, stiff-blade putty knife.

For troubleshooting and repair work, you also need:
e An isolation transformer.
e A digital multimeter.
® A vacuum desoldering tool.
® A grounded 15-watt soldering pencil (with stand).

e A roll of 60/40 rosin core solder.
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Without these last items, vou can still diagnose problems, but you're
not going to be able to fix anything.

In addition, it’s important to understand that there are risks in-
volved. The Macintosh Il runs on electricity. Electricity is inherently
dangerous. Standard safety precautions must be taken at all times. Most
important, whenever you get stuck, stop! Seek further information or
seek an expert.
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Adjustments—Apple
High-Resolution

Monochrome Monitors

This chapter shows how to adjust Apple High-Resolution Monochrome
Monitors. High-Resolution Monochrome Monitors are identified from
the front by the Apple trademark, and from the rear by model number
M0400, as shown in Figure 2-1.

The instructions assume that you've made a Color TPG/System disk
as described in the Introduction. and that you’re familiar with the safety
rules, tools, and techniques described in Chapter 1. If necessary, please
review both sections before proceeding.

Apgade™
High-Neaolution
Woauchrume
Monitor
Maddel AN
(o]

Lront Fiew lear View

Figure 2-1  Model number M0400, the Apple High-Resolution Monochrome Monitar,
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Definitions, Goals, and Objectives

The adjustments described in this chapter affect the computer display.
As illustrated in Figure 2-2, the word display refers to the illuminated
area of the sereen. That which is displayved on the screen is the display.

The word screen refers to the face of the picture tube. On the Apple
High-Resolution Monochrome Monitor, only the center portion is used
for the display. Unlike a TV set, the edges of the screen are normally
blanked out (they are not displayed).

The acronym CRT refers to the cathode ray tube, the whole picture
tube—the front, the back, the anode well, the socket pins, and so on.
None of the adjustments described in this chapter directly involve the
CRT. All we’re concerned with is the image displayed on the screen of the

CRT.

Mounting
tab
Screen
Anode
well Sacket
Pyt Display
ftear View of CRT Front View of CRT

Figure 2-2 Parts of the CRT. The CRT is the whole thing. The screen is the front. The display
is what's shown on the screen.

The image displayed on the screen of the CRT is made up of 307,200
luminous dots called pixvels. The word pivel is a contraction of picture
element. Pixels are to a display what pieces are to a jig-saw puzzle—they
are the smallest individual pieces of a much larger picture.

According to published original equipment manufacturer (OEM)
specifications, there are 640 pixels across the display and 480 pixels
from the top to the bottom. (640 x 480 equals 307,200 total pixels.) The
specifications also state that each pixel is factory adjusted to measure /76
of an inch square, so when the monitor is adjusted properly, 76 pixels
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should measure one inch square. To determine the unstated width spec-
ification in inches, divide the 640 pixels across the display by 76 pixels
. 5 ) 5 . . oy
per inch: The result (rounded to two decimal places) is 8.42 inches. To
determine the unstated display height, divide the 480 pixels from the top
to the bottom of the display by 76 pixels per inch: The result (rounded to
two decimal places) is 6.32 inches. Other width and height combinations
are possible, but any combination other than 8.42 inches x 6.32 inches is
contrary to OEM specifications.

To confirm whether a particular monitor currently meets OEM speci-
fications, the display has to be measured with a tape measure. Since
hundredths of an inch are not generally marked on an English tape mea-
sure, some people find it easier to use a metric tape measure. Either type
of cloth or vinyl tape measure is fine. Given that there are 2.54 centime-
ters to the inch, the correct metric specifications for model M0400 are
21.39-centimeters wide x 16.04-centimeters high.

When the monitor is adjusted according to OEM specifications, circles
are always round and squares are perfectly square. When the monitor is
out of adjustment, objects may appear distorted: squares may resemble
rectangles and circles may resemble ovals. In addition, maladjusted dis-
plays may be darker than they should be, and they may be difficult to
focus. That’s tough on the eyes.

Since aging inevitably causes all monitors to drift out of adjustment,
all monitors should be periodically readjusted. The object of the periodic
adjustment procedure is to restore the display to its original operating
condition.

Periodic Adjustment Procedure

In addition to a working Mac Il and a copy of Color TPG, the only tools
needed to adjust an Apple High-Resolution Monochrome Monitor are an
'/s-inch slotted screwdriver (or a metal nail file), a plastic TV alignment
tool, and a cloth (or vinyl) tape measure. The complete procedure in-
volves just five simple steps:

1. Remove the control cover plate.

b

Adjust the width.
Adjust the height.
Adjust the focus.

£ .

Replace the control cover plate.
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Plan on spending about half an hour to work through this material for
the first time. Once you've mastered the technique, subsequent adjust-
ments should only take about five minutes.

Step 1—Remove the Control Cover Plate

As shown in Figure 2-3, the display adjustment controls are located un-
der a cover plate on the left side of the back cabinet. To pry off the cover
plate, insert a small screwdriver (or a metal nail file) into the screwdriver
slot at the top of the cover plate and push the screwdriver handle away
from you (toward the monitor). With very little effort, the cover plate
should pop right off. No other disassembly is required. It’s not necessary
to loosen any screws. It’s not necessary to remove the cabinet back.

Contrast

Brightness

@ ®
AR

Serewdriver

slot Al

High-Nesolution

Monochrare

Control Monllor
Caver ® Model MOIG0 o
Plate (0]
- R il i
[ = ==
% S

On/Off

Serewdriver

Figure 2-3 The display adjustment controls are located under a cover plate on the left side
of the back cabinet.

Step 2—Adjust the Width

Prior to adjusting the width, locate the brightness and contrast controls
on the right side of the cabinet. The center position of the brightness
control (the upper control) is identified by a click stop. Verify that the
brightness control is centered in the click stop and that the contrast con-
trol (the lower control) is turned all the way up (fully clockwise).
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When the brightness control is centered and the contrast control is
turned all the way up, start Color TPG, dismiss the startup screen and
General Instructions window (if necessary), and choose 12-inch Apple
Monochrome (Command-N) from the Screen Sizes menu. As soon as you
release the mouse button, Color TPG displays standard T-squares, as
shown in Figure 2-4.

& File Edit Screen Sizes Test Palterns Ruuiliary Reference Special [

£
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e —= THIS MEASUREMENT SHOULD BE 8.42 INCHES, EHACTLY ———————————————— e 3|
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no:*

Nates:
12-inch monochrome monitors display 640 x 450 pixels at 70 x 76 prvfin.
. Standard menu bars aecup)y: the first 640 x 20 pizvels.
. Title bars (when present) occupy another 640 x 19 pirels.
. This window is located directly under the menu bar. It has no title bar.
. This window should measure exactly .42 (6407 76) in. wide and
6.05 (460 / 76) in. high.

6. To measure the entire display, measure from the top of the ttle bar.

The entire display should measure 8.42 in. wide x 6.32 in. high.

The diagonal should measure 10.53 (SQR(8.422 x 6.32%2)) usable in.
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Figure 2-4 Standard T-squares for Apple High-Resolution Monochrome Monitors specify
height and width values in inches.

The standard T-squares specify height and width values in inches. To
specify height and width values in centimeters. hold down the option key
while choosing 12-inch Apple Monochrome. As soon as you release the
mouse button, Color TPG recalculates and displays metric T-squares, as
shown in Figure 2-5.

Neither of the T-squares displays actual width measurements. They
merely state what the width measurements should be. Actual width mea-
surements have to be taken with a cloth (or vinyl) tape measure as shown
in Figure 2-0.
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€ File Edit Screen Sizes TestPaiterns HAuxiliary Reference Special E 3
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Notes:
f. 12-inch monochrome monitors dis,uluy 640 x 450 ,m'.tr‘!s at 29.2 x 29.2 pix./em.
2. Standard menu bars occupy the first 640 x 20 pixels.
3. Title bars (when present) accupy another 640 x 19 pixels,
4. This windew is located directly under the menu bar, It has no title bar.
5. This window should measure exactly 21,39 {640/ 29.2) em. wide and
15.37 (460/ 29.92) cm. high.
. To measure the entire display, measure from the top of the title bar.
The entire display should measure 21.39 cm. wide x 16,04 cm, high.
The diagonal should measure 26.74 (SQR[21.39%2 x 16.04"2)) usable cm.

=

Figure 2-5 Metric T-squares for Apple High-Resolution Monochrome Monitors specify
height and width values in centimeters.
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Figure 2-6 The actual width measurements have to be taken with a cloth (or vinyl) tape

measure.



Adjustments—Apple High-Resolution Monochrome Monitors 23

When using a cloth (or vinyl) tape measure, it’s important to dis-
regard the first few inches (or centimeters) on the ruler. Most of the
cheap tape measures sold today have metal or plastic protectors haphaz-
ardly cemented to their ends. Not only can their sharp edges scratch the
screen, but their first and last inches are usually inaccurate. For accu-
racy. start from the 10-inch mark and drop the first digit (11 inches
becomes 1 inch, 12 inches becomes 2 inches, 13 inches becomes 3
inches, etc.).

To compensate for the screen curvature, hold your eye so that it’s per-
pendicular to the left side of the display, and line up the 10-inch (or 10-
centimeter) mark on the ruler with the left edge of the T-squares. Hold
the tape in place at that spot. Now hold your eye perpendicular to the
opposite side of the display and compare the right edge of the T-squares
to the 18.42-inch (31.39-centimeter) mark on the ruler. Is the actual
display narrower or wider than specified? If so, refer to Figure 2-7.

The width control is identified symbolically by a horizontal line with
arrows at either end. On this particular monitor, it’s the sixth control
down (not the fifth control down). To correct the width, insert the screw-
driver end of a plastic TV alignment tool (not a metal screwdriver) into
the width control and turn it slowly until the actual display width mea-
sures 8.42 inches (approximately 18716 - 10) or 21.39-centimeters
(31.39 - 10.00).

|

= ®| —— rocus
% @ —— curorr
@I | —— ntwcur
e@d@| —— V. HOLD
®=E (| — 1oL
e=| —— wmrn
j=—]

Figure 2-7  Control identification for Apple High-Resolution Monochrome Monitors.



Macintosh Il Repair and Upgrade Secrets

When adjusting the width (or any of the display controls), grip the
alignment tool lightly. The width control is not a serew. It’s not supposed
to be tightened down. and it’s not designed to go around and around. A
little turn, one way or the other, is generally all you need to do.

Step 3—Adjust the Height

When the width measures exactly 8.42 inches or 21.39 centimeters,
rotate the tape measure and check the height as shown in Figure 2-8.
To avoid confusion between window height and display height, refer
to notes 4. 5, and 6 on the T-squares display. Is the actual display
height taller or shorter than specified? If so, refer to Figure 2-7. The
height control is symbolically identified as a vertical line with arrows at
either end. On this particular monitor, it’s also the third control down
(not the fourth control down). To correct the height, insert the screw-
driver end of a plastic TV alignment tool (not a metal serewdriver) into
the height control and turn it slowly until the actual display height mea-
sures 0.32 inches (approximately 163 - 10) or 16.04 (26.04 - 10.00)

centimeters.
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Figure 2-8 Rotate the tape measure to check the height measurement.
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Step 4—Adjust the Focus

When the width and height measurements are exactly according to
specifications, it’s time to check the focus. Begin by wiping the screen
with a damp paper towel. If the screen is covered with finger prints or if
it's cigarette-smoke stained, the evaluation will be invalid. Certain areas
may appear to be out of focus, when in reality they might only be covered
with dirt.

When vou're satisfied that the screen is clean, choose Focusing Text
(Command-F) from the Test Patterns menu. This test fills the dis-
play with 9-point Monaco characters. To fill the display with 12-point
Monaco characters. hold down the Option key while choosing Focusing
Text. If 12-point Monaco is installed in your system file, the display will
fill with 12-point text. If 12-point Monaco has been removed, or if it
was never installed, 9-point text will appear in either case, as shown in
Figure 2-9.

5
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| JKLHHOPORS TUUHXYZABCDEF GH | JKLHNOPOQRS TUUNXY ZABCDEF GH | JKLHNOPORS TUVHXYZABCDEFGH | JKLHNOPQRSTUVHXYZABCDEFGH 1 J
KLMMOPORS TUVHXYZABCDEFGH | JKLHNOPQRSTUVHXYZABCOEFGH | JKLHNOP QRS TUUHXYZABCOEFGH | JKLHNOPORSTUUHXYZABCOEFGH | JKL
MHOFORSTUVHXYZABCOEFGH | JKLMHOPQRSTUVHXYZABCOEFGH| JKLHNOPORSTUUMXYZABCOEFGH | JKLMNOPOQRSTUULXYZRBCDEF GH | JKLHN
0PORSTUWMXYZABCOEFGH | JKLHNOPQRSTUULXYZABCDEFGH | JXLNNOPORSTUVMXYZABCDEF GH | JKLLHNOPORSTUUNXYZRBCDEF GH | JKLHNOP
CRSTUVHXYZRBCDEFGH | JKLHNOPORS TUUHXYZABCDEF OH | JKLHNOPQRSTUVHXYZARBCOEFGH | JKLHNOPORSTUUKXYZABCOEFGH | JKLMNOPOR
STUUHXYZABCOEFGH | JKLMHOPORS TUVHXYZABCDEFGH | JKLMNOPORS TUUHXYZABCDEF GH | JKLHNOPQRSTUULXYZABCOEFGH | JKLHNOPORST
UUHXYZABCOEF CH | JKLMNOPOASTUUHXYZABCOEFOH | JKLHHOPORS TUVLX(YZABCDEFGH | JKLHNOPQRSTUUWXYZRBCDEFGH | JKLMHOPQRSTUY
HXYZRBCDEFGH | JKLHMOPORSTUULXYZABCDEFGH | JKLHHOPQRSTUUHXYZABCOEFGH | JKLHNOPORS TUUWXYZRBCDEF GH | JKLHNOPORS TUUMX
YZRBCDEFGH | JKLHNOPORS TUVWXYZRBCDEFGH | JKLMHOPQRS TUUMXYZABCODEFGH | JKLHHOPQRSTUUHXYZRBCDEFGH | JKLHNOPQRS TUUMXYZ
FABCOEFGOH | JKLHNOPQRSTUUHXYZABCDEF GH | JKLHHOPQRSTUUNXYZARBCDEFOH | JKLHNOPORSTUUHXYZABCDEFGH | JKLHNOPORSTUULXYZAB
COEFGH | JKLHNOPQRS TUULXY ZABCODEF GH | JKLHNOPORS TUUHXYZABCOEFGH | JKLHHOPORS TUUHXYZABCDEFGH | JKLINMOPQRS TUVIXYZABCD
EFGH | JKLHNOP QRS TUUHXYZABCOEFGH | JKLHMOPORS TUUHXYZABCDEF GH | JKLMNOPORS TUUHXYZABCOEFGH | JKLHNOPORS TUUMXYZABCODEF
GH | JKLIMHOPORS TUUHXYZABCDEF GH | JKLHNOPORS TUVHXYZABCDEF GH | JKLMNOPORS TUUHXYZABCDEF GH | JKLMNOPORSTUUHXYZRBCDEFGH
1 JKLHHOPQRS TUVHXYZABCDEFGH | JKLMNOPQRSTUUWXYZABCOEFGH | JKLHNOPQRSTUVMXYZABCDEFGH | JKLHNOPORS TUVMXYZRBCDEFGH 1 J
KLHNOPQRSTUULIXYZRBCDEFGH | JKLMNOPORS TUUMXYZRBECDEF GH | JKLHNOPQRS TUULXYZRBCDEF GH | JKLHNOPORSTUVNXYZABCDEFGH | JKL
HHOPQRS TUUHXYZABCDEFGH | JKLMNOPORSTUUHXY ZABCOEF GH | JKLMNOPQRSTUUMXXYZRBCDEFGH | JKLHNOPORSTUVMXYZABCDEF GH | JKLIMN
OPQRSTUUNXYZABCOEFGH | JKLMNOPORS TUVHXYZABCOEFGH | JKLMNOPOQRS TUUHXYZABCDEFGH | JKLINOPOQRSTUVHXYZARECDEFGH | JKLHNOP
QRSTUUKHXYZABCDEF GH | JKLHNOPORSTUVHXYZABCOEFGH | JKLMNOPORSTUUKXYZABCDEFGH | JKLHNOPORSTUUMXYZABCDEF GH | JKLMNOPQR
STUVHXYZABCDEFGH | JKLMHOPQRSTUVHXYZARBCOEF GH | JKLNHOPORSTUULXYZABCDEFGH | JKLMNOPQRSTUVLXYZABCOEFGH | JKLMNOPORST
UUHXYZABCDEFGH | JKLMNOPOQRSTUUHXYZRBCOEF GH | JKLIMHOPORSTUVMXYZARBCOEF GH | JKLHNOPORSTUVHXYZABCOEF GH | JKLNNOPORSTUY
HXYZABCOEF GH I JKLMNOPORSTUVHXYZABCDEF GH | JKLHNOP ORS TUVHXYZRECOEFGH | JKLHNOPORS TUUNXYZABCOEFGH | JKLMNOPORSTUUMX
YZABCDEF GH | JKLMNOPQRS TUUHXYZABCDEFGH | JKLHNOPOASTUUHXYZABCOEF GH | JKLMNOPORS TUUKXYZABCOEF GH | JKLHHOPARSTUUHXYZ
ABCOEFGH | JKLMMOPOQRSTUVHXYZABCOEFGH | JKLHMOPQRSTUVMXYZABCOEF GH | JKLHNOPORS TUVMXYZABCDEF GH | JKLHNOPORSTUUHXYZAB
COEFGH | JKLMNOPORSTUUMXYZABCDEFGH | JKLHNOPQRSTUVMXYZARBCOEFGH | JKLHNOPOQRS TUULIXYZARBCDEF GH | JKLHNOPORSTUUHXYZRBECD
EFGH I JKLHNOPORS TUMMXYZRECDEFGH | JKLHHOPORS TUVHXYZRECOEF GH | JKLHNOPORS TUVHXYZRBCDEFGH | JKLMNOPORS TUUNXYZABCDEF
GH | JKLHHOPQRSTUVHXYZRECDEF GH | JKLHNOP QRS TUUHXYZRBCDEF GH | JKLHNOP QRS TUUHXYZARBCDEFGH | JKLHNOPQRSTUVMX YZABCDEFGH
| JKLHNHOP GRS TUULXYZABCOEF GH | JKLMNOPORS TUVHXYZABCOEF GH | JKLMNOPORS TUVHXYZABCDEFGH | JKLMNOPQRSTUWIXYZABCOEFGH I J
KLIMH0PORS TUVHXYZABCDEFGH | JKLIMNOPOQRS TUVHXYZABCDEFGH | JKLMNOPORS TUUMXYZABCOEFGH | JKLHNOPORSTUUHXYZRECOEFGH | JKL
HHOPORSTUUMXYZABCOEFGH | JKLHNOPQRS TUUMXYZABCOEFGH | JKLHNOPQRS TUVHXVZABCDEF GH | JKLHNOP QRS TUUHXYZRBCDEF GH | JKLMN
OPOQRSTUVHXYZABCOEFGH | JKLHNOPORSTUUHXYZRBCDEFGH | JKLHNOPQRSTUVHXYZRBCOEF GH | JKLNHOPOQRSTUUHXYZABCDEF GH | JKLHNOP
QRSTUWIXYZRBCOEFGH | JKLMNOPQRSTUUHXYZRBCDEF GH | JKLHNOPQRS TUUHIXYZRBCDEF GH | JKLHNOPORS TUUHXYZABCOEFGH | JKLMNOPOR
STUUHXYZARBCDEFGH | JKLHHOPORS TUUHXY ZABCDEF GH | JKLHNOPORS TUUHXYZABCDEF GH | JKLHNOPQRS TUUHXYZAECOEFGH | JKLIMNOPQRST
UUHXYZARBCOEFGH | JKLMNOPORS TUUHXYZABCDEFGH | JKLENOPORS TUVHXYZABCDEFGH | JKLHNOPQRSTUVHXYZRECDEFGH | JKLHNOPQRSTUY
HXYZABCDEFGH | JKLHMOPORS TUVHXYZABCOEFGH | JKLHNOPQRSTUVHXYZABCDEFGH | JKLHNOPOQRSTUVHXYZRBCDEFGH | JKLMNOPORS TUUHX
WZRBCDEFGH | JKLHNOPQRSTUVHXYZRECDEF GH | JKLHHOPQRS TUMMXYZARECDEFGH | JKLHNOP QRS TUVHXYZABCDEFGH | JKLMNOPORSTUVMXYZ
ABCDEFGH | JKLMNOPQRSTULMXYZRECDEF GH | JKLHNOPORS TUVKXYZABCDEFGH | JKLMHOPQRS TUUHXYZABCDEFGH | JKLMNOPQRSTUVHXYZAB
COEFGH | JKLHHOPORSTUUUXYZRBCDEF GH | JKLHHOPOAS TUUHXYZABCDEF GH | JKLHNOPORS TUUHXYZABCOEF GH | JKLHHOPOQRS TUVHXYZABCO
EFGH | JKLHNOPORSTUUNXYZABCOEF GH | JKLHNOPORSTUUHXYZABCDEF GH | JKLHNOFQRS TUVHXYZABCOEF GH | JKLHNOPORSTUUHXYZABCDEF
GH | JKLHNOPORS TUUHXYZABCDEFGH | JKLHHOPORS TUUWXYZABCOEFGH | JKLHNOPORS TUUHXYZABCDEF GH | JKLMNOPORSTUUHXYZRBCDEFGH

Figure 2-9 Focusing Text fills the display with 9-point Monaco text.
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The ripple pattern of 9-point Monaco characters creates a distinet
barber-pole effect. The barber pole runs diagonally, from top right to
bottom left. If the diagonals appear to be equally sharp, the focus is set
correctly. If the diagonals appear to alternate between sharp and fuzzy,
then the focus may be out of adjustment. The older the set is, the more
likely it is that there will be a problem.

As shown in Figure 2-7, the focus control is symbolically identified by
an x. On this particular monitor, it’s also the control at the top of the
panel. To adjust the focus, insert the screwdriver end of a plastic TV
alignment tool (not a metal screwdriver) into the focus control and turn
it slowly until all of the diagonals appear to be equally sharp.

The ripple pattern of 12-point Monaco characters creates a vertical-
bar effect. The bar effect is less obvious. Sometimes it’s easier to use the
12-point pattern; sometimes it’s easier to use the 9-point pattern. For
best results, try switching between them.

When you're satisfied that the focus is as good as you're going to get it,
slowly turn the contrast control (the lower control on the right side of the
monitor) counterclockwise until you reach a point where the focusing
text is as black as it can be and the glare of background is minimized.

Step 5—Replace the Control Cover Plate

Once the width, the height, the focus, and the contrast are adjusted, it’s
time to replace the control cover plate. Insert the nib at the bottom of the
plate into the slot at the bottom of the control panel and push the plate
toward the monitor, as shown in Figure 2-10. With very little effort, the
cover plate should snap right into place. That’s all there is to it. This
procedure is so simple that there is no reason to suffer with a malad-
justed monitor. It’s easy. Try it for yourself and see. You won't believe
the difference this makes!

WYSIWYG Modifications

WYSIWYG is an acronym for “What you see is what you get.” It’s com-
monly believed that what you see on the Macintosh display is exactly
what you get on paper. Nevertheless, when the Apple High-Resolution
Monochrome Monitor is adjusted exactly according to OEM specifica-
tions, what you see on the screen is physically smaller than what you get
on papcr.
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Figure 2-10 Cover plate reinstallation details.

As shown in Figure 2-11, the Macintosh operating system presumes
a display device adjusted for 72 x 72 pixels per inch (ppi). Since the
Apple High-Resolution Monochrome Monitor is adjusted for 76 x 76 pix-
els per inch, printout is actually enlarged to 106% (76 ppi + 72 ppi =
1.06 enlargement).

]
According to the Operating System:

Display Size = 640 x 480 pinels.
Resolution = 72 1 72 ppi.

Figure 2-11 The Macintosh operating system presumes a display device adjusted for 72 x
72 pixels perinch.

To verify the 72 x 72-ppi presumption on your own computer, run
Color TPG and choose Get Info. . . from the File menu. With the excep-
tion of stock configuration Lisas and Mac XLs which report 90 x 60, the
Get Info. . . dialog box invariably reports 72 x 72 ppi. Since the Apple
High-Resolution Monochrome Monitor is adjusted for 76 x 76 ppi, and
since 72 ppi + 76 ppi = 0.95, the only way to ensure that what you see
on the screen is really what you get is to print 95% reductions. If the
chosen printer resource doesn’t support 95% reduction, either directly or
via a special effect (an option in the Page Setup. .. dialog box), then
what you get on paper is always going to be 6% larger than what you see
on the screen.
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What about the Precision Bitmaps? option offered by Hewlett Pack-
ard Desk Writer and the Exact Bit Images (Shrink 4%) option offered by
Apple LaserWriter Il printer resources? These options merely print 96%
reductions to offset the fact that 300 dots per inch (thc standard resolu-
tion of these printers) is not directly divisible by 72 (300 x 0.96 = 288,
288 + 72 = 4). When you have a 76 x 76-ppi display, choosing Precision
Bitmaps? or Exact Bit Images (Shrink 4%) merely reduces f.hb normal
106% enlargement to 101% (106% existing enlargement x 0.96 reduc-
tion = 101% total enlargement).

What about realigning the monitor for 72 x 72 ppi? Other than the
fact that it contradicts the OEM specifications, that makes perfectly good
sense! To have Color TPG figure the display size for you, choose Un-
listed Mac Monitors. . . (apple + U) from the Screen Sizes menu. For En-
glish measurements, click the OK button as shown in Figure 2-12. For
metric measurements, hold down the option key when you click the OK
button. At 72 x 72 ppi, line 6 of the resulting T-squares display will
indicate that the display size should be 8.89 x 6.67 inches, or 22.58 x

16.93 centimeters.

Readjust the height, width and focus as described in the periodic ad-
justment procedure, and without having to do anything special, what
you see will be what you get, each and every time vou print.

J v o J v

If the resulting display is off center to the right, you can fix it by ad-
justing the horizontal hold control, as explained in the next section.

Enter Screen Width in Pixels:
|

Enter Screen Height in Pinels: 480

Enter Horz. Res. in Pixels/Inch:

Enter Vert. Res. in Pixels/Inch:
0K CANCEL RESET

|\ W/
Click Reset to auto-enter the System defaults.

Figure 2-12 To have Color TPG calculate the width and height for you at 72 ppi, choose
Unlisted Mac Monitors. . . (apple+U) from the Screen Sizes menu.



Adjustments—Apple High-Resolution Monochrome Monitors 20

Miscellaneous Adjustments

This section explains how to adjust the three remaining monitor controls,
the horizontal hold, the vertical hold, and the cut off.

Adjusting the Horizontal-Hold Control

When the horizontal-hold control is out of adjustment, the top of the
display may fold to the left, as shown in Figure 2-13, or the display may
be off center to the right, as shown in Figure 2-14.

( E

—— Foldover

Figure 2-13 When the horizontal-hold control is out of adjustment, the top of the display
may fold to the left.

Off center

Figure 2-14 When the horizontal-hold control is out of adjustment, the entire display may
be off center to the right.
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To adjust the horizontal hold control (and fix the problem):

1.

2

&

Remove the control cover plate, as shown in Figure 2-3.

Locate the horizontal-hold control. The horizontal-hold control
is identified by a horizontal line with a dot in the middle and an
arrow at either end. On this particular monitor, it’s also the fifth
control from the top, as shown in Figure 2-7.

Insert the screwdriver end of a plastic TV alignment tool (not a
metal serewdriver) into the horizontal-hold control and slowly
turn it one way or the other until the problem disappears.
Replace the control cover plate, as shown in Figure 2-10, and
vou're all done.

Adjusting the Vertical-Hold Control

When the vertical-hold control is out of adjustment, the display rolls
over from top to bottom (or bottom to top). The rolling rate can be very
slow or very fast. The display may also stabilize between rolls as shown
in Figure 2-15.

—| Rollover

Figure 2-15 When the vertical-hold control is out of adjustment, the display rolls over from
top to bottom.

To adjust the vertical-hold control (and fix the problem):

1.
2

Remove the control cover plate, as shown in Figure 2-3.

Locate the vertical-hold control. The vertical-hold control is iden-
tified by a vertical line with a dot in the middle and an arrow at
either end. On this particular monitor, it’s also the fourth control
from the top, as shown in Figure 2-7.
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The control has slightly more than a 180° range. The minimum
setting can be thought of as 11 o’clock and the maximum setting
can be thought of as 7 o’clock. Insert the screwdriver end of a plas-
tic TV alignment tool (not a metal screwdriver) into the vertical
hold control and slowly turn it one way or the other until the dis-
play stops rolling. Note the position of the control. Continue the
turning until the display starts rolling the other way. Finalize the
setting mid-way between those points. On a new monitor, the mid-
way setting is approximately 3 o’clock.

Replace the control cover plate, as shown in Figure 2-10, and
you're all done.

Adjusting the Cut-Off Control

When the display intermittently goes dark, you're not running a screen
saver, and the only way to get the display back is to turn off the monitor
and wait a while before turning it back on, then the cut-off setting is
probably too high. To check the cut-off setting:

1.

Start Color TPG, dismiss the start-up screen and General Instruc-
tions window (if necessary), and choose 12-inch Apple Mono-
chrome (Command-N) from the Screen Sizes menu.

Locate the brightness and contrast controls on the right side of the
monitor. Turn the brightness and contrast controls all the way up
(fully clockwise).

Choose Black Raster (Command-K) from the Test Patterns menu.
This test turns the display solid black.

Dim the room lights and compare the shade of the screen border to
the shade of the black-raster test pattern. If the cut-off setting is
correct, there shouldn’t be any difference. If the cut-off setting is
too high, then the black-raster test pattern will be somewhat
lighter than the screen border (dark gray, instead of black) as
shown in Figure 2-16. If the cut-off setting is way too high, then
the shade of the black-raster test pattern will be light gray.

Whether it’s dark gray or light gray, if the shade of the black-raster
test pdtu‘m does not mal(,h lhe shade of the screen border, then the cut-
off setting is too high. To adjust the cut-off control:
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Figure 2-16 |f the cut-off setting is too high, then the black-raster test pattern will be lighter
than the screen border.

Remove the control cover plate, as shown in Figure 2-3.

As shown in Figure 2-7, the cut-off control is identified by a star.
On this particular monitor, it’s also the second control from the
top. Insert the screwdriver end of a plastic TV alignment tool (not
a metal screwdriver) into the cut-off control and slowly turn it
counterclockwise until the black raster just fades into screen bor-
der. Stop when they're exactly the same shade. Don’t overadjust
(or the display will lack brightness).

When vou're satisfied that the black raster and sereen border are
exactly the same shade, choose White Raster from the Test Pat-
terns menu, then choose Focusing Text from the Test Patterns
menu. This combination sets up black text on a white background.
Slowly turn the brightness control (the upper control on the right
side of the monitor) counterclockwise until it’s centered in the click
stop.

. Slowly turn the contrast control (the lower control on the right side

of the monitor) counterclockwise until you reach a point where the

[ocusing text is as black as it can be and the glare of white back-
o o

ground is minimized.

Replace the control cover plate as shown in Figure 2-10, and

vou're all done.
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Monitor Accessories

In the Monitor Accessories section at the end of Chapter 3, Adjust-
ments—AppleColor High-Resolution RGB Monitors, we look at model
MO403, the Apple Universal Monitor Stand. This stand fits the Apple
High-Resolution Monochrome Monitor as well. We also look at contrast-
enhancement and anti-glare filters in that section, and explain what to
look for when purchasing a filter for either monitor. So, even if you don’t
own an AppleColor High-Resolution RGB Monitor, be sure to check the
Monitor Accessories section at the end of the next chapter before moving
on to Chapter 4, CPU Maintenance—Fan Controller Upgrades.
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Adjustments—AppleColor
High-Resolution RGB

Monitors

This chapter shows how to adjust AppleColor High-Resolution RGB
Monitors. High-Resolution RGB Monitors are identified from the front
by the Apple trademark, and from the rear by model number M0401, as
shown in Figure 3-1. A unique characteristic of the Apple RGB color
monitor is the appearance of a very light gray line in the lower one-third
of the image display. This is said to be caused by a wire inside the cath-
ode ray tube that is used to hold up the mask. You have to look very hard
to notice it. After you've owned your monitor for a while, you tend to
forget about it, but new owners sometimes think they have a defective
monitor when actually it is a design implementation. The line is part of
the usual operation of the monitor and does not affect its performance.

The instructions assume that youve made a Color TPG/System disk
as deseribed in the Introduction, and that youre familiar with the safety
rules, tools, and techniques described in Chapter 1. If necessary, please
review both sections before proceeding.

Definitions, Goals, and Objectives

The adjustments described in this chapter affect the computer display.
As illustrated in Chapter 2, Figure 2-2, the word display refers to the
illuminated area of the screen. That which is displayed on the screen is
the display.

35
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Figure 3-1 Model number M0401, the AppleColor High-Resolution RGB Monitor.

The word screen refers to the face of the picture tube. On AppleColor
High-Resolution RGB Monitors, only the center portion is used for the
display. Unlike a TV set, the edges of the screen are normally blanked
out (They are not displayed).

The acronym CRT refers to the cathode ray tube, that is, the whole
picture tube—the front, the back. the anode well. the socket pins, and
s0 on. None of the adjustments described in this chapter directly involve

g ol " « . . 1 ; i .
the CRT. All we're concerned with is the image displayed on the screen of

the CRT.

The image displayed on the screen of the CRT is made up of 307.200
luminous dots called pivels. The word pixel is a contraction of picture
element. Pixels are to a display what pieces are to a jigsaw puzzle—they
are the smallest individual pieces of a much larger picture.

According to published OEM specifications, there are 640 pixels
across the display, and 480 pixels from the top to the bottom. (640 x 480
equals 307,200 total pixels.) The specifications also state that each pixel
is factory adjusted to measure oo of an inch square, so when the monitor
is adjusted properly, 69 pixels should measure 1-inch square. To deter-
mine the unstated width specification in inches, divide the 640
pixels across the display by 69 pixels per inch: The result (rounded to
two decimal places) is 9.28 inches. To determine the unstated display
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height, divide the 480 pixels from the top to the bottom of the display
by 69 pixels per inch: The result (rounded to two decimal places) is 6.96
inches. Other width and height combinations are possible, but any com-
bination other than 9.28 inches x 6.96 inches is contrary to the OEM
specifications.

To confirm whether a particular monitor currently meets OEM speci-
fications, the display has to be measured with a tape measure. Since
hundredths of an inch are not generally marked on an English tape mea-
sure. some people find it easier to use a metric tape measure. Either type
of cloth or vinyl tape measure is fine. Given that there are 2.54 centi-
meters to the inch, the correct metrie specifications for model MO401 are
23.56-centimeters wide x 17.67-centimeters high.

When the monitor is adjusted according to OEM specifications, circles
are always round and squares are perfectly square. When the monitor is
out ol adjustment, objects may appear distorted: squares may resemble
rectangles and circles may resemble ovals.

In addition, RGB displays tend to exhibit three-dimensional colored
shadows. That makes them difficult to focus and much harder to adjust
than monochrome monitors.

Subtractive vs. Additive Color

When addressing color-specific problems, it helps to remember the dif-
ference between subtractive color and additive color. Subtractive color
has to do with paint; additive color has to do with light. One has to do
with printers, and one has to do with monitors.

The Primary Subtractive Colors, Red, Yellow, and Blue

Most people learn about subtractive color with water paints. It’s a gram-
mar-school lesson that’s tough to forget. As shown in Figure 3-2, every-
one is taught that the primary colors are red, yellow, and blue. Adjacent
primary colors are said to be complementary. Mixing the complementary
colors makes the secondary subtractive colors, which are orange, green,
and purple. Mixing the primary colors in equal proportions makes black.
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Figure 3-2 The primary subtractive colors are red, yellow, and blue.

How the ImageWriter 1l/LQ Makes Color

That’s how color ImageWriter printers work. In addition to black, color
ImageWriter ribbons have separate magenta (red), yellow, and cyan
(light blue) bands. Printing any of the primary colors (magenta, vellow,
cyan) is just as fast as printing black, but printing any of the three sec-
ondary colors (orange, green, or purple) takes twice as long because the
printer has to make two passes. When printing green, for example, the
first pass prints yellow. The second pass prints cyan (light blue) on top of
the yellow—making green. When vou consider the black band and the
natural whiteness ol the paper, you can print reasonably fast eight-color
documents (provided you count black and white as colors) using a four-
band ribbon. Colors that require more than two passes take that much
longer to print, and final color is not that good. This information is sum-
marized in Table 3-1.

On ImageWriter Il and ImageWriter LQ ribbons, the logical order of
the color bands is YMCK (yellow, magenta, cyan, and black). The yellow
band is at the top, the magenta band is second from the top, the evan
band is third from the top, and the black band is on the bottom. Never-
theless, color printers in general are called CMYK printers, without re-
gard to the order of the colol bands. So whenever you see CMYK, think
subtra(,twn color. Next we'll see how the CMYK (subrracm e) color pro-
cess differs from RGB (additive) color generation.
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Table 3-1. ImageWriter [I/LQ Color Subtraction

Color 1st Pass 2nd Pass
Yellow Yellow Unnecessary
Magenta Magenta Unnecessary
Cyan Cyan Unnecessary
Black Black Unnecessary
Orange Yellow Magenta
Purple Magenta Cyan

Green Yellow Cyan

White Unnecessary Unnecessary

The Primary Additive Colors—Red, Blue and Green

In hieh school. science students learn about additive color with prisms.
(=)
As shown in Figure 3-3. the primary additive colors are red. green (not
y J o
yellow!), and blue. When red, green, and blue light is mixed in equal
proportions, the result is pure white light.

Q M

/ l \ Creen

SUNLIGHT

Blue

PRISM

Figure 3-3 The primary additive colors are red, green and blue.

How the AppleColor High-Resolution RGB Monitor Makes Color

That’s how AppleColor High-Resolution RGB monitors work. Instead of
the single electron beam used in monochrome CRTs, color CRTs have
three separate electron beams (one for the red phosphor stripe, one for
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the green phosphor stripe, and one for the blue phosphor stripe). Sec-
ondary colors are made by varying the intensity of the three electron
beams. Provided that all three beams are aimed properly and adjusted
equally, the monitor can display any color that occurs in nature, with
exactly the same speed as the three primary colors. (Exactly how that
works is the subject of Chapter 4.)

Convergence problems occur when the beams are not aimed properly.
In that case, the monitor displays three-dimensional (3-D) color shad-
ows. Left untreated, the display becomes unwatchable. The effect is like
trying to read a 3-D comic book without the special glasses. It’s very bad
for the eyes.

White balance problems occur when one electron beam is driven high-
er than the others. In that case, all of the other colors are tinted with the
higher-driven color. The monitor is perfectly watchable, but the color
you see on the screen is not even close to what you get on paper.

Since aging inevitably causes all monitors to drift out of adjustment,
all monitors should be periodically readjusted. The object of the periodic
adjustment procedure is to restore the display—particularly the height,
the width, the convergence, and the focus—to original operating
condition.

Periodic Adjustment Procedure

In addition to a working Mac II and a copy of Color TPG, the only tools
needed to adjust an AppleColor High-Resolution RGB Monitor are an
'/s-inch slotted screwdriver (or a metal nail file), a plastic TV alignment
tool, and a cloth (or vinyl) tape measure. The complete procedure in-
volves just seven simple steps:

1. Remove the control cover plate.

2. Adjust the width.

3. Adjust the height.

4. Center the display.

5. Converge the dots.

6. Adjust the focus.

7. Replace the control cover plate.
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Plan on spending about one hour to work through this material for the
first time. Once you've mastered the technique, subsequent adjustments
should only take about 10 minutes.

Step 1—Remove the Control Cover Plate

As shown in Figure 3-4, the display adjustment controls are located un-
der a cover plate on the left side of the back cabinet. To pry off the cover
plate. insert a small screwdriver (or a metal nail file) into the screwdriver
slot at the top of the cover plate and push the screwdriver handle away
from you (toward the monitor). With very little effort, the cover plate
should pop right off. No other disassembly is required. It’s not necessary
to loosen any screws. It’s not necessary to remove the cabinet back.

Contrast

Brightness

Screwdriver

slot Apple™
High-Resolution
L RECE Monitor -
(;“"’ rof Model MO40T
Cover & -
Plate L ®
= e = I -
o™  mm
N J
Degauss ———
On/Off

Figure 3-4 The display adjustment controls are located under a cover plate on the left side
of the back cabinet.

Since the display on an RGB color monitor changes during the warm-
up period, turn on the monitor (if necessary) and wait at least 20 min-
utes before proceeding to step 2.
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Step 2—Adjust the Width

After the monitor has been on for at least 20 minutes, locate the bright-
ness and contrast controls on the right side of the cabinet. The center
position of the brightness control (the upper control) is identified by a
click stop. Verily that the brightness control is centered in the click stop
and that the contrast control (the lower control) is turned all the way up
(fully clockwise).

When the brightness control is centered and the contrast control is
turned all the way up, start Color TPG, dismiss the start-up screen and
General Instructions window (if necessary), and choose 13-inch
AppleColor RGB (Apple-B) from the Screen Sizes menu. As soon as you
release the mouse button, Color TPG displays standard T-squares, as
shown in Figure 3-5.

¥ é File Edit Screen Sizes Test Patterns Rumiliary Reference Special E *
T
|
(= —= THIS MEASUREMENT SHOULD BE 9.28 INCHES, ERACTLY - - ==
6
6
? Notes:
| 1. 13-inch AppleColor RGB monitors display 640 x 480 pivels at 69 x 69 pixfin.
N 2. Standard menu bars occupy the first 640 x 20 pivels.
c 3. Title bars (when present) occupy another 640 x 19 pizvels.
H 4., This window is located directly under the menu bar. It has no title bar.
E 5. This windaw should measure exactly 9.28 (640/ 69) in, wide and
§ 6.67 (4607 69) in. high.
: 6. To measure the entire display, measure from the top of the menu bar.
! The entire display should measure 9.28 in, wide x 6.96 in. high.
I The diagonal should measure 11.59 (SQR(9.25%2 x 6.96"2)) usable in.
|
I
i
|
(]
I
|
1
]
I
|
i
|
1
~

Figure 3-5 Standard T-squares for AppleColor High-Resolution RGB monitars specify
height and width values in inches.
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The standard T-squares specily height and width values in inches. To
specily height and width values in centimeters, hold down the option key
while choosing 13-inch AppleColor RGB. As soon as you release the
mouse button, Color TPG recalculates and displays metric T-squares, as
shown in Figure 3-0.

3 & File Edit ScreenSizes Test Patterns Auxiliary Reference Special Q b
i
l
et —— THIS MEASUREMENT SHOULD BE 23.56 CENTIMETERS - ————————————————m >
1
6
g Notes:
\ [. 13-inch .‘lpp.’r'('nfur RGB monitors display 640 x 480 pizels at 2717 x 27.17
: pix.fem.
\ 2. Standard menu bars oceupy the first 640 x 20 pixels.
- 3. Title bars (ivhen present) oceupy another 640 x 19 pixels.
1 4. This window is located directly under the menu bar. It has no title bar.
! 5. This window should measure exactly 23.56 (640 / 27.17) em. wide and
! 16.93 (460/ 2717} cm. high.
) 6. To measure the entire display, measure from the top of the menu bar.
! The entire display should measure 23.56 cm. wide x 17.67 cow high.
i The diagonal should measure 29.44 (SQR(23.50%2 x 17.67*2)) usable cm.
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Figure 3-6 Metric T-squares for AppleColor High-Resolution RGB manitors specify height
and width values in centimeters.

Neither of the T-squares displays actual width measurements. They
merely state what the width measurements should be. Actual width mea-
surements have to be taken with a cloth (or vinyl) tape measure, as
shown in Chapter 2, Figure 2-0.

When using a cloth (or vinyl) tape measure, it’s important to dis-
regard the first few inches (or centimeters) on the ruler. Most of the
cheap tape measures sold today have metal or plastic protectors haphaz-
ardly cemented to their ends. Not only can their sharp edges scratch
the sereen, but their first and last inches are usually inaccurate. For
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accuracy, start from the 10-inch mark and drop the first digit (11 inches
becomes 1 inch, 12 inches becomes 2 inches, 13 inches becomes 3
inches, etc.).

To compensate for the screen curvature, hold your eye so that it’s
perpendicular to the left side of the display, and line up the 10-inch (or
10-centimeter) mark on the ruler with the left edge of the T-squares.
Hold the tape in place at that spot. Now hold your eye perpendicular
to the opposite side of the display and compare the right edge of the
T-squares to the 19.28-inch (33.56-centimeter) mark on the ruler. Is
the actual display narrower or wider than specified? If so, refer to Fig-
ure 3-7.

The width control is identified symbolically by a horizontal line with
arrows at either end. On this particular monitor, it’s the third control
down (not the sixth control down as on the Apple High-Resolution
Monochrome Monitor). To correet the width, insert the screwdriver end
of a plastic TV alignment tool (not a metal screwdriver) into the width
control and turn it slowly until the actual display width measures 9.28
(approximately 19 '/4 - 10) inches or 23.56-centimeters (33.56 - 10.00).

]
®| —— curorr
E @®| —— rocus
= | —— wrn
@M — H.CINT
@1 | —— wHucHT
e ——— K. CENT
— L. TWIST
F-TWIsT
© — H.STAT
H-STAT
|

Figure 3-7 Control identification for AppleColor High-Resolution RGB Monitors.
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When adjusting the width (or any of the display controls), grip the
alignment tool lightly. The width control is not a screw. It’s not supposed
to be tightened down, and it’s not designed to go around and around. A
little turn, one way or the other, is generally all you need to do.

Step 3—Adjust the Height

When the width measures exactly 9.28 inches or 23.56 centimeters, ro-
tate the tape measure and check the height. as shown in Chapter 2, Fig-
ure 2-8. To avoid confusion between window height and display height,
refer to notes 4, 5, and 6 on the T-squares display. Is the actual display
height taller or shorter than specified? If so, refer to Figure 3-7. The
height control is symbolically identified as a vertical line with arrows at
either end. On this particular monitor, it’s also the fifth control down
(not the third control down as on the Apple High-Resolution Mono-
chrome Monitor). To correct the height, insert the serewdriver end of a
plastic TV alignment tool (not a metal screwdriver) into the height con-
trol and turn it slowly until the actual display height measures 6.96 (ap-
proximately 17 - 10) inches or 17.67 (27.67 - 10.00) centimeters.

Step 4—~Center the Display

When the height and the width measure exactly as specified. hold down
the Option key and choose Center Cross (Apple + Option + X) from the
Test Patterns menu. As shown in Figure 3-8, the optional Center Cross
test pattern quarters the display.

Incorrect Correct

Figure 3-8 The optional Center Cross test pattern quarters the display.
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To confirm the horizontal centering, measure the distance from the
left side of the test pattern to the left edge of the screen and compare it to
the distance from the right side of the test pattern to the right edge of the
screen. Are they the same? If not, refer to Figure 3-7. The horizontal
centering control is symbolically identified as a box within a box. The
smaller box is offset to the right. On this particular monitor, the horizon-
tal centering control is also the fourth control down (not the fifth control
down as on the Apple High-Resolution Monochrome Monitor). To cor-
rect the horizontal centering, insert the screwdriver end of a plastic TV
alignment tool (not a metal screwdriver) into the horizontal centering
control and turn it slowly until left and right borders of the test pattern
are both approximately '/2 of an inch or 1.27 centimeters from the left
and right edges of the screen.

To confirm the vertical centering. measure the distance from the top
of the test pattern to the top edge of the screen and compare it to the
distance from the bottom of the test pattern to the bottom edge of the
screen. Are they the same? If not, refer to Figure 3-7. The vertical center-
ing control is symbolically identified as a box within a box. The smaller
box is offset to the top. On this particular monitor, the vertical centering
control is also the sixth control down. To correct the vertical centering,
insert the screwdriver end of a plastic TV alignment tool (not a metal
screwdriver) into the vertical centering control and turn it slowly until
the top and bottom borders of the test pattern are both approximately
/s of an inch or 0.95 centimeters from the top and bottom edges of the
screer.

Step 5—~Converge the Dots

When the display is perfectly centered, choose Dot Hatch (Apple-D)
from the Test Patterns menu. As soon as you release the mouse button,
Color TPG hatches the display with regularly spaced dots, as shown in
Figure 3-9. The distance between the dots is either one inch or one cen-
timeter (approximately /16 of an inch) depending on which measuring
system is in effect.

All of the convergence dots should be perfectly white. There shouldn’t
be the slightest hint of color. If the three electron beams have been aimed
properly, you shouldn’t see any red. green or blue shadows. Examine the
display closely. Are the white dots in the corners of the display just as
white as the dots in the center? If not, refer to Figure 3-7. The static
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convergence controls are the seventh and eighth controls down. On this
particular monitor the vertical convergence control is marked V-TWIST
and the horizontal convergence control is marked H-STAT. (Other
makes and models may be marked differently.) To begin the static con-
vergence procedure, turn both the V-TWIST and the H-STAT controls
fully clockwise (not fully counterclockwise). Every white dot in the test
pattern should separate into distinct red, green, and blue dots, as shown

in Figure 3-10.

' N
- = J \ a_J)
| S— | Pe— — | em———

Standard Dot Hatch Metric Dot Hatch

Figure 3-9 The Dot Hatch test pattern hatches the display with regularly spaced dots.

O — Red
@ — (reen
. — Blue

1= TWIST clockwise
H-STAT clockwise

Figure 3-10 When both the V-TWIST and H-STAT contrals are fully clockwise, every white
dot in the test pattern should separate into distinct red, green, and blue dots.
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Next, observe the center of the display and turn the H-STAT control
counterclockwise until the red, green, and blue dots are directly above
one another. When the V-TWIST control is fully clockwise and the
H-STAT control is adjusted properly, each of the three-dot patterns
should resemble a tiny stop light. as shown in Figure 3-11.

O — O — O — Red
e e O — 0 — Green
. . . — Blue

V-TIWIST clockwise V-TWIST clockwise
H-STAT clockwise H-STAT adjusted

Figure 3-11  When the V-TWIST control is fully clockwise and the H-STAT control is ad-
justed properly, each of the three-dot patterns should resemble a tiny stop light.

Now. continue to observe the center of the display and turn the V-
TWIST control slowly counterclockwise until the separate red, green,
and blue dots converge into a single white dot. Stop as soon as you see
white. Try not to turn the control past that point. When the V-TWIST
control is adjusted properly, each of three-dot patterns should have just
merged into a single white dot, as shown in Figure 3-12. If you go past
that point. the overall results are generally not as good.

Step 6—Adjust the Focus

Once the convergence has been adjusted, it's time to check the focus.
Begin by wiping the screen with a damp (not dripping) paper towel. If
the screen is covered with finger prints or if it’s cigarette-smoke stained,
the evaluation will be invalid. Certain areas may appear to be out of
focus, when in reality, they might only be covered with dirt.
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O — Red

— Green — White
) O
. — Blue

F-TWIST clockuise V-TWIST adjusted
H-STAT adjusted H-STAT adjusted

Figure 3-12 When the V-TWIST control is adjusted properly, each of the three-dot patterns
should have just merged into a single white dot.

When you're satisfied that the screen is clean, choose Focusing Text
(Apple-F) from the Test Patterns menu. This test fills the display with
9-point Monaco characters. To fill the display with 12-point Monaco
characters, hold down the Option key while choosing Focusing Text. If
12-point Monaco is installed in your system file, the display will fill with
12-point text, as shown in Figure 3-13. If 12-point Monaco has been
removed, or if it was never installed, 9-point text will appear in either
case, as shown in Chapter 2, Figure 2-9.

The ripple pattern of 9-point Monaco characters creates a distinet
barber-pole effect. The barber pole runs diagonally, from top right to
bottom left. If the focus is set correctly, then alternating diagonals should
be equally sharp. This pattern works best on Apple High-Resolution
Monochrome Monitors. On AppleColor High-Resolution RGB Monitors,
it’s generally easier to use 12-point Monaco characters.

The ripple pattern ol 12-point Monaco characters creates a less obvi-
ous vertical bar effect. If the focus is set correctly, bars at the sides of the
display should be just as sharp as bars in the center. If the bars appear to
alternate between sharp and fuzzy, or if one side appears to be sharper
than the other, then the focus may need adjustment. The older the set is,
the more likely that there will be a problem.
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Step 7—
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Figure 3-13 Holding down the Option key while choosing Focusing Text fills the display
with 12-point Monaco text.

As shown in Figure 3-7, the focus control is symbolically identified by
an x. On this particular monitor, it’s also the second control down (not
the top control as on the Apple High-Resolution Monochrome Monitor).
To adjust the focus, insert the screwdriver end of a plastic TV alignment
tool (not a metal screwdriver) into the focus control and turn it slowly
until all of the text bars appear to be equally sharp.

When you're satisfied that the focus is as good as you're going to get it,
slowly turn the contrast control (the lower control on the right side of 1hp
monitor) counterclockwise until you reach a point wlu,rc the focusing
text is as black as it can be and the glare of background is minimized.

Replace the Control Cover Plate

Once the width, the height, the focus, and the contrast are adjusted, it’s
time to replace the control cover plate. Insert the nib at the bottom of the
plate into the slot at the bottom of the control panel and push the plate
toward the monitor as shown in Figure 3-14. With very little effort, the
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cover plate should snap right into place. That's all there is to it. This
procedure is so simple that there is no reason to suffer with a malad-
justed monitor. It's easy. Try it for yourself and see. You won’t believe
the difference it makes!

Apple™
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Figure 3-14  Control cover plate reinstallation details.

WYSIWYG Modifications

WYSIWYG is an acronym for “What you see is what you get.” It's com-
monly believed that what you see on the Macintosh display is exactly
what you get on paper. Nevertheless, when the AppleColor High-Resolu-
tion RGB Monitor is adjusted exactly according to OEM specifications,
what you see on the screen is physically larger than what you get on
paper.

As shown in Chapter 2, Figure 2-11, the Macintosh operating system
presumes a display device adjusted for 72 x 72 pixels per inch (ppi).
Since the AppleColor High-Resolution RGB monitor is adjusted for 69 x
69 pixels per inch, printout is actually reduced to 96% (69 ppi + 72 ppi
= 0.96 reduction).

To verify the 72 x 72-ppi presumption on your own computer, run
Color TPG and choose Get Info. . . from the File menu. With the excep-
tion of stock configuration Lisas and Mac XLs which report 90 x 60. the
Get Info. .. dialog box invariably reports 72 x 72 ppi. Since the
AppleColor High-Resolution RGB Monitor is adjusted for 69 x 69 ppi,
and since 72 ppi + 69 ppi = 1.04, the only way to ensure that what you
see on the screen is really what you get is to print 104% enlargements. If
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the chosen printer resource doesn’t support 104% enlargement, either
directly or via a special effect (an option in the Page Setup. .. dialog
box), then what you get on paper is always going to be 4% smaller than
what you see on the sereen.

What about the Precision Bitmaps? option offered by Hewlett Pack-
ard Desk Writer and the Exact Bit Images (Shrink 4%) option offered by
Apple LaserWriter Il printer resources? These options merely print 96%
reductions to offset the fact that 300 dots per inch (the standard resolu-
tion of these printers) is not directly divisible by 72 (300 x 0.96 = 288,
288 + 72 = 4). When you have a 69 x 69-ppi display. choosing Precision
Bitmaps? or Exact Bit Images (Shrink 4%) merely reduces the normal
96% reduction to 92% (96% existing reduction X 0.96 further reduction
= 02% total reduction).

What about realigning the monitor for 72 x 72 ppi? Other than the
fact that it contradicts the OIM specifications, that makes perfectly good
sense! To have Color TPG ligure the display size for you, choose Un-
listed Mac Monitors. . . (Apple-U) from the Screen Sizes menu. For En-
glish measurements, click the OK button, as shown in Figure 3-15. For
metric measurements, hold down the option key when you click the OK
button. At 72 x 72 ppi, line 6 of the resulting T-squares display will
indicate that the display size should be 8.89 x 6.67 inches, or 22.58 x
16.93 centimeters.

Enter Screen Width in Pinels:
Enter Screen Height in Pinels:
Enter Horz. Res. in Pinels/Inch: [::El
Enter Dert. Res. in Pinels/Inch:

RESET

A,

[[ 0K [ CANCEL }

Click Reset to auto-enter the System defaults

Ty

Figure 3-15 To have Color TPG calculate the width and height for you at 72 ppi, choose
Unlisted Mac Maonitors. . . (Apple-U) from the Screen Sizes menu.

Readjust the height, width, centering, convergence, and focus as de-
scribed in the periodic adjustment procedure, and without having to do
anything special, what you see will be what you get, each and every time
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you print. The only drawbacks are that the display will be 4% smaller
than before, and the black border surrounding the display will be '4-
inch larger all around.

Adjusting the Cut-0ff Control

The cut-off control at the top of the panel is not mentioned in the peri-
odic adjustment procedure, because it does not require periodic adjust-
ment. But when the display intermittently goes dark. vou’re not running
a screen saver, and the only way to get the display back is to turn off the
monitor and wait a while before turning it back on, an incorrect cut-off
setting may be responsible. To check the cut-off setting:

1.

Start Color TPG, dismiss the start-up screen and General Instrue-
tions window (i necessary), and choose 13-inch AppleColor RGB
(Apple-B) from the Screen Sizes menu.

LLocate the brightness and contrast controls on the right side of the
monitor. Turn the brightness and contrast controls all the way up
(fully clockwise).

Choose Black Raster (Apple-K) from the Test Patterns menu. This
test turns the display solid black.

Dim the room lights and compare the shade of the screen border to
the shade of the black-raster test pattern. If the cut-off setting is
correct (or too low), there shouldn’t be any difference. If the cut-
off setting is too high, then the black-raster test patiern will be
somewhat lighter than the screen border (dark gray, instead of
black). as shown in Chapter 2, Figure 2-16.

If the cut-off setting is correct (or possibly on the low side) it should
not be tampered with. Turn it up, and you’ll only compound the prob-
lem. But if the shade of the black-raster test pattern does not match the
shade of the sereen border, then the cut-off setting is too high and should
be reduced. Reduction should solve the problem. To adjust the cut-off
control:

1.
2.

Remove the control cover plate, as shown in Figure 3-3,

As shown in Figure 3-7, the cut-off control is identified by a star.
On this particular monitor, it’s also the first control at the top of
the panel. Insert the screwdriver end of a plastic TV alignment tool
(not a metal screwdriver) into the cut-off control and slowly turn
it counterclockwise until the black raster just fades into the screen
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border. Stop when they're exactly the same shade. Don’t over-
adjust (or the display will lack brightness).

3. When you're satisfied that the black raster and the screen border
are exactly the same shade. choose White Raster from the Test Pat-
terns menu, then choose Focusing Text from the Test Patterns
menu, This combination sets up black text on a white background.

4. Slowly turn the brightness control (the upper control on the right
side of the monitor) counterclockwise until it’s centered in the click
stop.

. Slowly turn the contrast control (the lower control on the right side
of the monitor) counterclockwise until you reach a point where the
focusing text is as black as it can be and the glare of white back-
ground is minimized.

6. Replace the control cover plate, as shown in Figure 3-14, and
you're all done.

While working on this chapter, 1 saw three instances of maladjusted
cut-off controls. Despite the dead giveaway of the intermittent-display
symptom, the first person had been given a “whole new logic board.”
The second person had been sold a “whole new power supply.” The third
person had been advised that he needed “a whole new logic board™ and
possibly a “new high voltage resistor” (HVR). All three of these people
had spent a lot of time and money chasing down the problem. None of
the items they’d been sold or been told that they needed had anything
to do with the solution. When the display intermittently goes dark, and
you're not running a screen saver, and the only way to get the display
back is to turn off the monitor and wait a while before turning it back
on again, then you’ll probably find that the cut-off has been tampered
with, or that it’s simply drifted too high. Check it as described here,
readjust it if necessary, and everything should be fine. If not, you’ll need
a service manual to go further. See component-level repairs at the end of
this chapter.

Adjusting the White-Balance Controls

If your monitor has never been opened since the day you got it, then the
periodic adjustment procedure (described earlier in this chapter) should
be all you need to do. Upon completion, the display should look as good
as the day you bought it. But if your monitor has ever been board swap-
ped, then chances are that it’s going to need considerably more work.
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When the monitor has a distinct red, green, or blue tint, the white
balance is out of adjustment. That’s not going to hurt anything, but the
display may be unpleasant to view, and the colors you see on the screen
won’t even come close to the colors you get on paper. To check the white
balance setting:

1. Start Color TPG, dismiss the start up screen and General Instruc-
tions window (if necessary), and choose 13-inch AppleColor RGB
(Apple-B) from the Screen Sizes menu.

2. Verify the settings of the brightness and contrast controls. Both
should be adjusted for normal viewing (not turned to maximum).

3. Choose Gray Bars (Apple-Option-P) from the Test Patterns menu.
As shown in Figure 3-106. this test displays eight system patterns,
in ascending order from white-to-gray-to-black. If the white bal-
ance is adjusted properly, there shouldn’t be the slightest hint
of color; you shouldn’t see any red, green, or blue shades in any of
the bars.

= ) 5
= Ausniliary Reference Special =

Figure 3-16 The Gray Bars test pattern displays eight system patterns, in ascending order
from white-to-gray-to-black.
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In practice, the bars are usually tinted light blue. Light blue, provided
it’s a very light blue, is acceptable (cool looking, good for hot climates),
so is a very light red (warm looking, good for cold climates), but green
tints (OK on a monochrome monitor, but sick looking on an RGB moni-

tor) are generally unacceptable.

On the AppleColor High-Resolution RGB monitor, the white balance
controls are inside the cabinet. To reach the controls, the cabinet back
has to be removed. That exposes you to dangerous high voltage and
the possibility of electric shock. As explained in Chapter 1, an isola-
tion transformer must be used to minimize the shock hazard. With the
understanding that the following information is only for qualified radio/
TV-repair technicians working in fully equipped shops, here’s the white-
balance adjustment procedure:

1. Remove all rings, watches, and other jewelry. Review the safety
rules given in Chapter 1.

2. Turn off the Macintosh Il and the monitor, wait 30 seconds, and
then unplug the power and video cables from the back of the
monitor.

3. Unplug the other end of the monitor’s AC power cable.

4. Set up a container for holding small parts. As shown in Fig-
ure 3-17, the back cabinet of the AppleColor High-Resolution
RGB Monitor is held by four Phillips-head screws. One screw is
located in each corner. Lay the monitor face down on a soft towel
and remove the screws using a #1 Phillips-head screwdriver. Place
the screws in the parts container. Lift away the cabinet back and
put it aside.

5. While taking care not to touch any exposed connections, stand up
the monitor, and place it on top of a soft towel. Do not place it on
top of a static discharge pad! If you touch any exposed connec-
tions, or il you place the monitor on a static discharge pad, you
may get an electric shock (severe enough to cause you to drop the
monitor), even though the power cord is disconnected.

6. As shown in Figure 3-18, an aluminium-colored electromagnetic

interference (EMI) shield is press-fit over the “B” and “C” boards

at the back of the monitor. There are two dimples at the bottom of
the shield and two clips at the top. The screws just below the
dimples and just above the clips do not have to be removed. With-
out removing the screws. gently pull off the shield and put it aside.
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Removing the EMI shield exposes the “B” and “C” boards as
shown in Figure 3-19. Note that the “B” and “C” labels are not
arbitrary. That's the way the boards are marked!

7. For safety, verily that both ends of the monitor’s AC power cable
are disconnected. While taking care not to touch any exposed
solder joints, reconnect the power and video cables to the back of
the monitor. Do not reconnect the other end of the power cable,

just yet.
\
Screwy —P—0® ® Screw
."’prl‘“‘
High-Resalution
RGE Monitor
Madet MO40T
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Figure 3-17 The back cabinet of the AppleColor High-Resolution RGB Monitor is held by

four Phillips-head screws.

Screw

EMI stield

Figure 3-18 An aluminium-colored EMI shield is press-fit over the “B” board at the back of

the monitor.
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Figure 3-19 Removing the EMI shield exposes the “B" and “C" boards.

8.

o

10.

i i 9

12.

At this point, make absolutely sure that the aluminum-colored
EMI shield is a safe distance away from the work area. If any
metal objects touch the exposed connections, there will be a dan-
gerous short circuit as soon as you turn on the power.

. When you're satisfied that the work area is safe, reconnect the

monitor’s power cord to an isolation transformer. Do not attempt
this procedure without the benefit of an isolation transformer!
Connect the isolation transformer to 120VAC and turn on the
computer.

Turn on the computer, start Color TPG, dismiss the start-up
screen and General Instructions window (if necessary), and
choose 13-inch AppleColor RGB (Apple-B) from the Sereen Sizes

menm.

Verify the settings of the brightness and contrast controls. Both
J (=} =}
should be adjusted for normal viewing (not turned to maximum).

Choose Gray Bars from the Test Patterns menu. As shown in Fig-
ure 3-16. this test displays eight system patterns, in ascending
order from white-to-gray-to-black. If the white balance is out of
adjustment, the middle bars will be tinted red, green, or blue.
ldentify the tint color.
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13.

I

P

As shown in Figure 3-20, the three white-balance controls,
RV731 blue background, RV721 green background, and RV711
red background are on the “B” board. Locate the background
control (not the screen control) associated with the tint color.
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Figure 3-20 The three white-balance controls, RV731 or blue background, RV721 or green
background, and RV711 or red background are on the “B" board.

14,

15.

Insert the screwdriver end of a plastic TV alignment tool (not a
metal screwdriver) into the background control associated with
the tint color and slowly turn it clockwise until the pattern-bar
color fades to gray. Stop as soon as you see gray. Don’t overadjust
or you’ll just cause one of the other colors to predominate.

That’s generally all there is to it. Reverse steps 10 to 1 and you're
all done.
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If turning clockwise the background control associated with the tint
color does not fix the problem. then chances are that other controls on
the “B” board have been tampered with. (Tampering is defined as turn-
ing adjustments without the benefit of knowledge or instructions.) In
that case. vou may be able to restore the white balance by turning down
all three bac ktrmund controls, then turning them up one at a time. First,
turn up the 101] background control until llu‘ bars have adequate hllfrhl-
ness and a distinet !C(] tint. About midrange on the control is a woml
place to start. Next, turn up the green bac kmuuml control until the green
color just starts to affect the 10(|. Then turn up the blue bac I\rnmm(l
control until the color mix just starts to turn gray.

If that doesn’t work, then chances are that someone has really done
number on the monitor. You'll need a full service manual to correct it.
See component-level repairs at the end of this chapter.

Color Purity Adjustments

If the gray bars are uniformly tinted, then the white balance procedure
generally takes care of it. Butif irregularly sized color blotches appear in
the gray bars. then color purity adjustments may be in order. To check
the color purity on yvour monitor:

1. Start Color TPG, dismiss the start-up screen and General Instruc-
tions window (if necessary), and choose 13-inch AppleColor RGB
(Apple-B) from the Screen Sizes menu.

2. Verily the settings of the Img,hmt*sn and contrast controls. Both
should be mljuslml for normal viewing (not turned to maximum).

3. If necessary, choose Control Panel from the Apple menu and use
the Monitors control device (CDEV) to set the Characteristics
of the selected monitor to 16 (or more) colors, as shown in Fig-
ure 3-21. Set it to the highest number available.

4. Choose Red Raster (Apple-Option-R) from the Test Patterns
menu. As illustrated in Figure 3-22, this test turns the display solid
red. If the purity is adjusted properly, there shouldn’t be the slight-
est hint of green or blue in the test pattern.

w

Alternately, choose Blue Raster (Apple-Option-B) from the Test
Patterns menu. This test turns the display solid blue. If the purity
is adjusted properly, there shouldn’t be the slightest hint of red or
green in the test pattern.
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S Drag monitors and menu bar to rearrange them.

Figure 3-21 Use the Monitors control device (CDEV) to set the Characteristics of selected
monitar to 16 (or more) colors.

0. Alternately, choose Green Raster (Apple-Option-G) from the Test
Patterns menu. This test turns the display solid green. If the purity
is adjusted properly, there shouldn’t be the slightest hint of red or
blue in the test pattern.
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Figure 3-22 The Red Raster test pattern turns the display solid red. If the purity is adjusted
properly, there shouldn’t be the slightest hint of green or blue in the test pattern.

Minor color purity problems (those caused by stray magnetic fields,
not those caused by yoke misalignment) can usually be corrected by
pressing the degauss (pronounced dee-gouse) switch. As shown in Fig-
ure 3-4, the degauss switch (named after 19th century German physicist
Karl Friedrich Gauss) is just below the power switch on the back of the
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monitor. To degauss the display, press the switch! Degaussing takes
about eight seconds, causes the monitor to flicker, and ends with a dis-
tinet click. If the impurities persist, then the yoke is probably misaligned.
You’ll need the service manual to correct it. See component level repairs
at the end of this chapter.

WYSIWYG Color Printing

If the colors that you see on the computer display are not the same as
the colors that you get on paper, especially after the white balance and
the color purity hnvo been set properly, then you could be selecting
the wrong (ll‘aplﬂ\ colors, or using the wrong shade of paper. As ex-
plained earlier in this chapter (and illustrated in Fi igures 3-2 and 3-3),
printers rely on subtractive color; monitors rely on additive color. The
two processes are completely different. To see which colors match and
which do not:

1. Verily that the color printer is connected to the computer, turned
on and loaded with the paper that you normally use (not scrap
paper). Note whether the color printer is connected to the printer
port or the modem port.

2. Select the Chooser desk accessory (DA) from the Apple menu. As
shown in Figure 3-23, verify that the correct printer (the color
printer) and port are currently selected.

3. If necessary, choose Control Panel from the Apple menu and use
the Monitors control device (CDEV) to set the Characteristics of
selected monitor to 16 (or more) colors, as shown in Figure 3-21.

4. Verily the settings of the lnlg_,hlnrcis and contrast controls. Both
should be ad]ubmd for normal viewing (not turned to maximum).

5. Start Color TPG, dismiss the start-up screen and General Instruc-
tions window (if necessary), and choose 9-inch 512K—Classic
(Apple-M) from the Screen Sizes menu. Alternately, you can
choose 13-inch AppleColor RGB (Apple-B) from the Screen Sizes
menu, but this size prints an unnecessarily large color sample,
which takes longer and wastes more of the printer ribbon.

6. Choose Color Bars (Apple-Option-C) from the Test Patterns menu.
As shown in Figure 3-24, this test displays eight standard color
bars in the usual order: white, vellow, cyan, green, magenta, red,
blue, and black.
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Figure 3-23 Use the Chooser DA to verify that the correct printer and port are currently
selected.
[ £ File Edit Screen Sizes Test Patterns Runiliary Reference Special =1
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Figure 3-24 The Color Bars test pattern displays eight standard color bars in the usual
order: white, yellow, cyan, green, magenta, red, blue, and black.
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7. Choose Page Setup. .. from the File menu. Select the Reduction
special effect (50% or less), as shown in Figure 3-25.

8. Choose Print. . . from the File menu. Select Best quality as shown
in Figure 3-26 and click the OK button (or press the return key) to
print the color sample.

l=mll;elljriter LQ ¥20

Paper: @ US Letter O A4 Letter

O US Legal O International Fanfold

(O Computer Paper O Envelope (#10)
Orientation Special Effects: []No Gaps Between Pages
O Full Size
Reductions: @ 33 % Reduction
(O 66 % Reduction

Figure 3-25 Use the Page Setup... dialog box to select the Reduction special effect.

Imagewriter Lq v2.0 1
Quality: @ Best ) Faster O Draft
Head Scan: O Bidirectional @ Unidirectional

Page Range: @ All ) From: ﬂ:l To: |:,
Copies: D

Figure 3-26 Use the Print... dialog box to select Best quality printing.

The Reduction special effect allows you to print tiny color bar sam-
ples. When the ImageWriter (Il or LQ) printout is compared to the
screen display, all but the blue color should match. Because of the differ-
ence between subtractive and additive color, blue on the computer dis-
play tends to look purple when printed on paper. What’s to be done?
Avoid blue altogether. or print on transparency film. Transparency film
(which is clear, like the monitor screen) yields results which are closer to
the computer display. Another solution is to use a different shade of pa-
per. Still another solution is to set the Characteristics of the selected
monitor to a different number of colors.

Minor discrepancies in the other seven colors printed in the test pat-
tern can usually be corrected by turning down the contrast control or
switching to a different brand of ribbon.
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Additional Convergence Adjustments

When you can’t converge the dot hatch test pattern simply by ad]uslmﬂ
the H-STAT and V-TWIST controls at the back of the monitor, it’s usu-
ally because the “C” or “D” boards inside the cabinet have been
swapped. In that case, (:mltmls on the replacement board (or boards)

will have to be adjusted as well.

To reach the controls, the cabinet back has to be removed. That ex-
poses vou to dangerous high voltage and the possibility of electric shock.
As explained in Chapter 1, an isolation transformer must be used to
minimize the shock hazard. With the understanding that the following
information is only for qualified radio/TV-repair technicians working in
fully equipped shops, here’s the additional convergence procedure:

1. Remove all rings, watches and other jewelry. Review the safety
rules given in Chapter 1.

2. Turn off the Macintosh Il and the monitor, wait 30 seconds,
and then unplug the power and video cables from the back of the
monitor.

3. Unplug the other end of the monitor’s AC power cable.

4. Set up a container for holding small parts. As shown in Fig-
ure 3-17, the back cabinet 0[ the AppleColor High- Bosolutmn
RGB Monitor is held by four Phillips-head screws. One screw is
located in each corner. Lay the monitor face down on a soft towel
and remove the screws using a #1 Phillips-head screwdriver. Place
the screws in the parts container. Lift away the cabinet back and
put it aside.

5. While taking care not to touch any exposed connections, stand up
the monitor, and place it on top of a soft towel. Do not place it on
top of a static discharge pad! If vou touch any exposed connec-
tions, or if you place the monitor on a static discharge pad, you
may get an electric shock (severe enough to cause you to drop the
monitor), even though the power cord is disconnected.

6. As shown in Figure 3-27, the monitor’s EMI shield is held by
five Phillips- lu,d(l serews and loosely clipped to the anode (high
voltage) wire. One screw is located on the lower right side of the
monitor, the remaining four are located on top. Remove the screws
using a #1 Phillips-head screwdriver. Place the screws in the parts
container. Do not remove the EMI shield just yet.
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Figure 3-27 The monitor's primary EMI shield is held by five Phillips-head screws and
loosely clipped to the anode (high voltage) wire.

9,

. While observing the anode-wire clip on the EMI shield, carefully
lift the shield mul gently twist it free of the anode wire. Do not grip
the clip or hold Ihc anode wire with vour hands! Do not touch the
anode well or any other part of the CRT. When the twisting motion
separates the anode wire from the clip on the EMI shield, lift the
EMI shield away and put it aside.

Removing the EMI shield exposes the “D™ board, as shown in Fig-
ure 3-28. Note that the “D” label is not arbitrary. That’s the way
the board is marked!

As shown in Figure 3-18. a secondary electromagnetic interference
shield is press hl over the “B” and “C” boards at the back of the
monitor. There are two dimples at the bottom of the shield and two
clips at the top. The screws just below the dimples and just above
the clips do not have to be removed. Without removing the screws.
gently pull off the shield and put it aside.

For safety, verify that both ends of the monitor’s AC power cable
are disconnected. While taking care not to touch any exposed sol-
der joints, reconnect the power and video cables to the back of
the monitor. Do not reconnect the other end of the power cable
just yet.
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Figure 3-28 Removing the EMI shield exposes the “D" board.

10. At this point, make absolutely sure that the two metal EMI shields

11.

13.

are a safe distance away from the work area. If any metal objects
touch the exposed solder joints, there will be a dangerous short
circuit as soon as you turn on the power.

When you're satisfied that the work area is safe, reconnect the
monitor’s power cord to an isolation transformer. Do not attempt
this procedure without the benefit of an isolation transformer!
Connect the isolation transformer to 120VAC and turn on the
monitor.

Turn on the computer, start Color TPG, dismiss the start-up
screen and General Instructions window (if necessary), and
choose 13-inch AppleColor RGB (Apple-B) from the Screen Sizes
menu. Holding down the Option key while choosing 13-inch
AppleColor RFB engages the metric system, which ullundl(‘l\
spots more dots.

Choose Dot Hatch (Apple-D) from the Test Patterns menu. As
shown in Figure 3-9, this test hatches the display with regularly
spaced white dots. The distance between the dots is either one
inch or one centimeter (approximately 716 of an inch) depending
on which measuring system is in effect.
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14.

15.

Refer to Figure 3-7. The static convergence controls are the sev-
enth and eighth controls down. On this particular monitor the
vertical convergence control is marked V-TWIST and the hori-
zontal convergence control is marked H-STAT. Turn both the
V-TWIST and the H-STAT controls on the “H” board fully clock-
wise (not fully counterclockwise). Every white dot in the test pat-
tern should separate into distinet red, green, and blue dots, as
shown in Figure 3-10.

Observe the angle of the dot axis. Now turn the H-STAT control
(but not the V-TWIST control) fully clockwise. The clockwise dot
pattern should be a mirror image of the counterclockwise pattern.
If the two angles are not mirror images, as shown in Figure 3-29,
locate the “C” board shown in Figures 3-19 and 3-20. Insert the
serewdriver end of a plastic TV alignment tool (not a metal
screwdriver) into RV703, the H.STAT control on the “C” board,
and turn it until the angles are the same.

— Blue —

O Red @
@ Green —— @
. — Blne — .

H STAT clackwise I .\"I::I T rmmm'::c;’arkwf.fr'

Figure 3-29 When RV703, the H.STAT control on the “C" board, is adjusted properly, the
clockwise dot pattern should be a mirror image of the counterclockwise pattern.
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16. When you're satisfied that the angles are the same, observe the
center of the display and turn the H-STAT control until the red,
green, and blue dots are directly above one another. When H-
STA'T control is adjusted properly, each of the three-dot patterns
should resemble a tiny stop light, as shown in Figure 3-11.

17. As shown in Figure 3-30, two additional convergence controls,
RV518, V.TOP, and RV517, V.BOTTOM, are on the “D” hoard.
Compare the dot patterns at the top and bottom of the display
to the dot patterns in the middle. When the V. TOP and
V.BOTTOM, controls are adjusted properly, the spacing between
the dots should be the same, as shown in Figure 3-31.
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o KROTTOM
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Figure 3-30 Two additional convergence controls, RV518, V.TOP and RV517, V.BOTTOM,
are on the “D” board.
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—— V518 V.TOP affects this area

— RIS17 V.BOTTOM affects this area

Figure 3-31 When the V.TOP and V.BOTTOM controls are adjusted properly, the spacing
between the dots should be the same.

18.

19.

If the dot patterns at the bottom of the display are more tightly
spaced than the dots at the middle of display. insert the screw-
driver end of a plastic TV alignment tool (not a metal screw-

driver) into RV517, the V.BOTTOM control on the “D” board,

and turn it until the problem is corrected.

If the dot patterns at the top of the display are more tightly spaced
than the dots at the middle of the display, insert the screwdriver
end of a plastic TV alignment tool (not a metal screwdriver) into
RV518, the V.TOP control on the “D” board, and turn it until the

problem is corrected.

When you’re satisfied that the spacing between the dots is as good
as you're going to get it, concentrate on the middle of the display
and turn the V-TWIST control (on the “H” board at the back of
the monitor) slowly counterclockwise until the separate red,
green, and blue dots converge into a single white dot. Stop as soon
as you see white. Try not to turn the control past that point. When
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the V-TWIST control is adjusted properly, each of three-dot pat-
terns should have just merged into a single white dot, as shown in
Figure 3-12. If you go past that point. the overall results are gen-
erally not as good.

21. That’s generally all there is to it. Reverse steps 12 to 1 and you're
all done.

Adjusting the Linearity Controls

When the height and width measurements are correct but the monitor
displays one or more of the linearity problems illustrated in Figure 3-33,
it’s usually because the “D” board inside the cabinet has been swapped.
In that case. various controls on the replacement board will have to be
adjusted as well. To reach the controls, the back cabinet has to be re-
moved. That exposes you to dangerous high voltage and the possibility of
electric shock. As explained in Chapter 1. an isolation transformer must
be used to minimize the shock hazard. With the understanding that the
following information is only for qualified radio/TV-repair technicians
working in [ully equipped shops, here’s the general linearity adjustment
procedure:

1. Remove all rings, watches, and other jewelry. Review the safety
rules given in Chapter 1.

2. Turn off the Macintosh Il and the monitor, wait 30 seconds, and
then unplug the power and video cables from the back of the
monitor.
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Unplug the other end of the monitor’s AC power cable.

Set up a container for holding small parts. As shown in Fig-
ure 3-17, the back cabinet of the AppleColor High-Resolution
RGB Monitor is held by four Phillips-head screws. One screw is
located in each corner. Lay the monitor face down on a soft towel
and remove the screws using a #1 Phillips-head screwdriver. Place
the screws in the parts container. Lift away the cabinet back and
put it aside.

While taking care not to touch any exposed connections, stand up
the monitor, and place it on top of a soft towel. Do not place it on
top of a static discharge pad! If you touch any exposed connec-
tions, or il you place the monitor on a static discharge pad, vou
may get an electric shock (severe enough to cause you to drop the
monitor), even though the power cord is disconnected.

As shown in Figure 3-27, the monitor’s primary EMI shield is held
by five Phillips-head screws, and loosely clipped to the anode (high
voltage) wire. One screw is located on the lower right side of the
monitor, the remaining four are located on top. Remove the screws
using a #1 Phillips-head screwdriver. Place the screws in the parts
container. Do not remove the EMI shield just yet.

While observing the anode-wire clip on the EMI shield, carefully
lift the shield and gently twist it free of the anode wire. Do not grip
the clip or hold the anode wire with your hands! Do not touch the
anode well or any other part of the CRT. When the twisting motion
separates the anode wire from the clip on the EMI shield, lift the
EMI shield away and put it aside.

Removing the EMI shield exposes the “D” board, as shown in Fig-
ures 3-28 and 3-30. Note that the “D” label is not arbitrary. That’s
the way the board is marked!

For safety, verify that both ends of the monitor’s AC power cable
are disconnected. While taking care not to touch any exposed
solder joints, reconnect the power and video cables to the back of
the monitor. Do not reconnect the other end of the power cable
just vet. -

-
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9.

10.

11.

12,

13.

14.

At this point, make absolutely sure that the metal EMI shield is a
safe distance away [rom the work area. If any metal objects touch
the exposed solder joints, there will be a dangerous short circuit
as soon as you turn on the power.

When you're satisfied that the work area is safe, reconnect the
monitor’s power cord to an isolation transformer. Do not attempt
this procedure without the benefit of an isolation transformer!
Conneet the isolation transformer to 120VAC and turn on the
monitor.

Turn on the computer, start Color TPG, dismiss the start-up
screen and General Instructions window (if necessary), and
choose 13-inch AppleColor RGB (Apple-B) from the Screen Sizes
menu.

Choose Cross Hatch (Apple-G) from the Test Patterns menu. As
shown in Figure 3-32, this test hatches the display with regularly
spaced grid blocks. The distance between the blocks is 1 inch or 1
centimeter (approximately 716 of an inch) depending on which
measuring system is in effect. If the linearity is adjusted properly,
all of the grid lines should be straight. The display should be per-
fectly square. Blocks at the top of the screen should be exactly the
same size as blocks at the bottom of the screen. Typical linearity
problems are shown in Figure 3-33.

If the test pattern has a trapezoidal shape, insert the screwdriver
end of a plastic TV alignment tool (not a metal screwdriver) into
RV505, the V.PHASE control on the “D” board. and turn it

slowly until the problem is corrected.

If the test pattern has a concave or a convex (pin cushion) shape,
insert the screwdriver end of a plastic TV alignment tool (not a
metal screwdriver) into RV506, the PIN AMP control on the “D”
board. and turn it slowly until the problem is corrected.
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o Z File Edit Screen Sizes TestPalterns RAuuiliary Reference Special

Figure 3-32 The Cross Hatch test pattern hatches the display with regularly spaced grid
blocks.

15.

16.

If the blocks at the top of the test pattern are not exactly the same
size as the blocks at the bottom of the test pattern, insert the
screwdriver end of a plastic TV alignment tool (not a metal
serewdriver) into RV509, the V.LIN control on the “D” board,
and turn it slowly until the problem is corrected.

Il the test pattern display is bowed or curved. insert the screw-
driver end of a plastic TV alignment tool (not a metal screw-
driver) into RV511, the V.BOW control on the *D” board, and
turn it slowly until the problem is corrected.

Il the test pattern has a parallelogram shape, insert the screw-
driver end of a plastic TV alignment tool (not a metal screw-
driver) into RV516, the V.ANGLE control on the “D” board, and
turn it slowly until the problem is corrected.
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Correct trapezoidal strain with RV505, V.PHASE,

vl by ~ A

Correct pin cushion strain with RV506, PIN AMP,

Correct rectangular distortion with RV509, V.LIN.

Y £

Correct pin balance strain with RV511, V.BOW.

Correct parallelogram strain with RV516, VANGLE.

Figure 3-33 Typical linearity problems.



76

Macintosh I Repair and Upgrade Secrets

18. When vou're satisfied that the linearity is as good as you're going

to get it, hold down the Option key and choose Geometric Test
(Apple-T) from the Test Patterns menu. As shown in Fig-
ure 3-34, the Geometric test pattern draws five circular patterns
on top of the cross hatch.
[Each of the circular test patterns should be perfectly round. The
four smaller test patterns should be exactly the same size. If sig-
nificant distortion persists, vou’ll need the service manual to go
further. See component level repairs at the end of this chapter.

nla Edit Screen Sizes Test Patterns Runlllurg Reference Special
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Figure 3-34 The Geometric Test draws five circular patterns on top of the cross hatch.

19. Normally, that’s all there is to it. At this point, the monitor should
look spectacular—as good as the day vou got it. Reverse steps 12
to 1 and you're all done.
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Component-Level Repairs

Many people think that Apple Computer Corporation builds its own
monitors completely within the United States. In fact, the AppleColor
High-Resolution RGB monitor is manufactured by Sony Corporation of
lapan. It’s merely imported by Apple Computer.

Other Macintosh II-compatible RGB monitors that are built on similar
frames include the Sony GPD-1302 and Sony CPD-1304. Model CGPD-

1302 is similar to the AppleColor High-Resolution RGB monitor. Model
CPD-1304 is similar to non-Apple Trlmtron monitors.

Comparing Sony-built monitors (regardless of whose name is on the
cabinet) is like comparing Chrysler Corporation cars. When you com-
pare Dodge cars to Plymouths and Chr yslers (all built by Chrysler Cﬂrp-
oration), you find that the bodies (cabinet parts) are different, but major
mechanical parts are interchangeable.

With that in mind. Table 3-2 provides an interchangeable parts cross-
reference guide. For a complete list of interchangeable OEM parts, com-
pare the circuit drawings in the Sony CPD-1302 Service Manual to the
actual boards in an AppleColor High-Resolution RGB monitor.

Table 3-2. Interchangeable Parts Cross-Reference Guide
AppleColor H-R RGB  Sony CPD-1302  Description

Service Manual 9-963-637-01 S/M CPD-1302 1986
US/CAN

Q508 25D 1887 8-729-805-07 25D1887-CA
Horizontal-output transistor

T502 F.T.B. 1-437-164-11 Flyback transformer

HVC 1-230-666-12 High-voltage resistor
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Ordering Replacement Parts

Once you understand that the AppleColor RGB High-Resolution Monitor
is a Sony television set, you can proceed to service it like any other Sony
television set:

1. If you don’t already know the telephone number of your regional
Sony TV parts distributor, you can get it from the national Sony
TV Service Group. The telephone number for the national Sony
TV Service Group is given in Appendix B.

bo

Next, call the regional Sony TV parts distributor and order the
service manual you need. The part number for Sony CPD-1302
service manual is given in Table 3-2.

3. Once you get the Sony CPD-1302 service manual, you can order
additional OEM repair parts by number from the same regional
parts Sony TV parts distributor,

4. If the part you want is not in the CPD-1302 service manual, you

can still try to order it. Just use the Sony number printed on the

part. If asked, tell them it’s for a Sony-built private label monitor
and leave it at that.

Remember that the Sony CPD-1302 service manual is written for
trained TV-repair technicians. It assumes that you have a fully equipped
shop (DMM. frequency counter, isolation transformer, luminance meter,
oscilloscope) and that vou know how to use the equipment. There’s a
great deal of information in the manual but there’s very little hand
holding.

Remember also that the Sony CPD-1302 is similar to. but not identi-
al to, the AppleColor High-Resolution RGB monitor. In addition, ongo-
ing board revisions mean that some are more similar than others. In each
case, it’s up to the TV technician to figure out which parts are the same,
and which are not. The point is that anyone who can fix a Sony Trinitron
TV can fix an AppleColor RGB, provided that he has a Macintosh II to
connect it to and a copy ol Color TPG.

Monitor Accessories

Accessories for the AppleColor High-Resolution RGB Monitor fall into
three general categories: lilters, stands, and swivel bases.
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Filters

Anyone who's ever used the AppleColor High-Resolution RGB Monitor
knows that the screen glares. Anyone who's ever used the CPD-1302
and/or CPD-1304 monitors knows that the screens on comparable Sony
monitors do not.

The reason has to do with the CRT. The Trinitron CRT used in the
AppleColor High-Resolution RGB Monitor bears Sony part number
M34INQ10X. The nonglare Trinitron CRT used in the Sony CPD-1302/
1304 monitors bears Sony part number M34JNQ15X. Although both are
made by the exact same company (Sony), they are not identical.

To eliminate the glare, you can either change the CRT or add a screen
filter. The first option is not cost effective. Trinitron CRTs are expensive
and there’s quite a bit of labor involved. Unless your CRT otherwise
needs replacement, the only cost-effective way to eliminate glare is with
a screen filter.

Anti-glare Filters

Screen filters come in two types: anti-glare and contrast enhancement.
The best anti-glare types use circular polarizing (CP) filters made of
optical-quality glass. These eliminate glare just like Polaroid sunglasses.
Laminated triacetate CP filters work equally well, but are more easily
scratched.

Table 3-3 lists Polaroid filter products for the AppleColor High-Reso-
lution RGB Monitor. Since the same filters also fit dozens of other moni-
tors, this information will help you to order from mail-order catalogs
that don’t normally include Apple products in their cross references.

Relatively heavy glass CP filters hang from the top of the monitor.
Relatively ll"'llﬁvelﬂht trincetate CP filters stick to the monitor’s front
bezel with adhcswc pads. An adapter kit for triacetate filters (sold sepa-
rately) helps to contour the flat filter frame to curved monitor bezels.
The adapter kit is not needed with glass CP filters because they mount
from the top. Both types of [ilters are shown in Figure 3-35.
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Table 3-3. Polaroid Filter Products Appropriate to the AppleColor High-
Resolution RGB Monitor

Model No.  Part No.  Description Filter Size

CP50 607012 Laminated triacetate 11%/8x 87/8
anti-glare filter

CP505C 611589 Laminated triacetate 1158 x 87/a

anti-glare anti-VLI/ELF
filter with grounding clip
CPO0 615327 Glass anti-glare 108 x 138
anti-VLF/ELF filter
with grounding clip

Adapt Kit 612148 Curved bezel adapters
for triacetate filters

PolaClear 615202 Nonstreaking cleaner for
trincetate and glass filters

Polaroid CP-50 Circutar Polarizing Filtor

polaroid &

Figure 3-35 Circular Polarizing Filters. Courtesy of Polaroid Corporation, Polarizer Division.
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Contrast Enhancement Filters

Other anti-glare filters work like regular sunglasses. They merely en-
hance contrast by darkening the screen. When used on AppleColor
High-Resolution RGB monitors. they’re usually counter-productive. To
compensate for the darkened sereen, many users respond by turning the
brightness control to maximum. That has a negative effect on |()Ul‘3
Other users compensate by turning up the cut- ofl control. That causes
the monitor to intermittently shut Ilbt?-” down, which usually results in
costly and completely unnecessary board swaps.

Anti-Radiation Filters

Stands

A third type of filter helps to reduce extremely low frequency (ELF) and
very low frequency (VLI) radiation emitted from the CRT. These gener-
ally contain an extra lens coating and an electrostatic discharge (ISD)
clip. To see how they work, hold a piece of paper next to the face of the
CRT. On an unprotected AppleColor High-Resolution RGB monitor, the
paper will stick to the screen. With a mdmlmn filter in place, the paper
will fall away.

Another way to deal with VLF radiation is to reposition the monitor.
[Experts disagree on whether exposure to VLF has harmful effects, but
everyone agrees that VLF is real. Furthermore, every study made to date
states that VLF radiation drops to insignificant levels once you get two
feet away from the monitor. That being the case, what’s the point of
arguing? You can easily protect \musvll by using a full-size computer
ablo and positioning the AppleColor High- Rl‘aOllltlDll RCB monitor two
feet away from your chest. A typical setup is shown in Figure 3-30.
ScanCo’s MacTable is shown in Figure 3-37.

1

Other safe arrangements might incorporate a swivel arm, or a CR'l
float, anything to puah the monitor back and away. The important point
is that the AppleColor High-Resolution RGB Monitor should not be
placed on top of a Macintosh 11 CPU the way it’s shown in the OEM
literature. Due to the confines of a normal-sized desk. that puts you
within VLI range, approximately 18 inches from the screen.
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Hewlett Packard Apple Hi-te
b pple Hi-Res % 4
DeskWriter Monoohi-cie Hi-Res RCB
=
= Mac 1l
MacTable r
(A
E’ Keyboard [ 24 IvcHES
1
16 INCHES

Figure 3-36 To protect yourself from VLF radiation, use a full-size computer table and
position the AppleColor High-Resolution RGB Monitor at least two feet away from your chest.

Figure 3-37 MacTable. Courtesy of ScanCo.
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Swivel Bases

Another difference between the Sony CPD-1302 and the Applo( olor
High-Resolution RGB Monitor is that the Sony monitor is usually
equipped with a swivel base while the ApplcColm monitor is not. The
solution is to install model number MO403, the Apple Universal Monitor
Stand. This stand fits the Apple High-Resolution Monochrome Monitor
as well. Here’s the installation procedure:

Turn off the Macintosh Il and the monitor, wait 30 seconds, and
then unplug the power and video cables from the back of the
monitor.

2. Place the monitor upside down on a soft towel.

3. Unscrew the hole plug using a Phillips-head screwdriver as shown

in Figure 3-38.

Hale plug

ey

L E Qo
. J/

Figure 3-38 To prepare an Apple monitor for use with an Apple Universal Monitor Stand
{M0403), unscrew the hole plug using a Phillips-head screwdriver.

MO403

4. The area capped by the hole plug mates with a protrusion on the
swivel base. Position the Universal Monitor Stand to the left or
right of the CPU as shown in Figure 3-36, stand up the monitor
dll(l set it on top of the swivel hdb(‘ When the two units come to-
gether, the fit should be perfeect.
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5. Reconnect the power and video cables to the back of the monitor
and you're all done.

That’s it for AppleColor High-Resolution RGB Monitors. Next we'll
take a look at the Macintosh [T CPU.
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CPU Maintenance—
Logic Board Upgrades

“A rose is a rose is a rose” or so the saying goes, but to date there have
been 16 different models of the Macintosh 1L This chapter outlines the
various take-apart procedures, shows how to install logic board up-

grades, and covers common repairs at the component level.

Table 4-1 gives model number identification information for the vari-

ous Macintosh 11 central processing units (CPUs).

Table 4-1. CPU Model Number Information

Model Number

Description

M5333
M5430
M5410
M5820
M5830
M5660
M5610
M5680
M5710LL/A
M5715LL/A

Macintosh 11 CPU

Macintosh I Hard Disk 40 CPU
Macintosh 11 HD40/4 CPU
Macintosh [lx CPU

Macintosh IIx Hard Disk 80 CPU
Macintosh Iex CPU

Macintosh Ilex 1/40 CPU
Macintosh llex 4/80 CPU
Macintosh Ilei CPL

Macintosh Ilci 1/40 CPU

(continued)

85
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Model Number  Description {eontinued)
M5740LL/A Macintosh llei 4/80 CPU

M5510LL/A Macintosh llfx CPU

M5515LL/A Macintosh IIfx 4/80 CPU

M5520L1L/A Macintosh Ilfx 4/160 CPU

MO363L1L/A Macintosh Ilsi 2/40 CPU

MO364L1L/A Macintosh lsi 5/80 CPU

In order to cover every model of the Macintosh I, this chapter is
divided into sections. The first section covers the Macintosh TI/11x/11fx.
The second section covers the Macintosh llex/ci. The third and last sec-
tion covers the Macintosh 1lsi.

Take-Apart Procedure for the Macintosh 11/11x/Ilfx

Always start the Macintosh I/1x/1Ifx take-apart procedure by ground-
ing yourself. To ground yourself, verily that the computer is turned off
but plugged in. then touch any unpainted piece of metal at the back of
the computer.

Next, disconnect the AC power cable from the wall outlet and from the
computer. Safety requires that both ends of the power cable be discon-
nected. Simply choosing Shut Down (from the Special menu) is not
enough.

Next. disconnect the keyboard, monitor, mouse, printer, and all other
peripheral cables. Remove any disks that might be partially inserted in
the disk drives.

When the disk drives are empty and all of the cables are disconnected,
reach for a #1 Phillips-head screwdriver, and set up a container for hold-
ing small parts.

The lid of the Macintosh II/IIx/Ilfx CPU is fastened by a single #1
Phillips-head screw. As shown in Figure 4-1. the screw is located at the
top center of the real panel. Remove the screw, and put it in the parts
container.

The back edge of the top cover or lid is further secured by two lid
latches, as shown in Figure 4-2.
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Figure 4-1 The lid of the Macintosh [I/1Ix/Ilfx CPU is fastened by a single #1 Phillips-head
SCrew.

iyt S Y

Figure 4-2 The back edge of the top cover or lid is further secured by two lid latches.

Pushing the latches releases the back edge of the lid, but not the front
edge. The front edge of the lid is hinged. To release the hinges, carefully
rotate the lid, pull back, and push out, as shown in Figure 4-3. Be careful
not to rotate the lid a full 90°. The lid hinges are made of plastic and are
easily broken.

X N
e,

Hinge — — Lid latch

Macintosh Hifila/lfx CPU

I
SIDE EW

Figure 4-3 To release the hinges, carefully rotate the lid, pull back, and push out.
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When the hinges are fully separated, the top cover can be lifted away.
Figure 4-4 identifies the various subassemblies inside the Macintosh 11/

1x/11fx.

PONER HD POVER HDSCREW  DRIVE BAY MOUNTIN DRIVE BAY
SUPPLY CABLE SCREW G SCREW

;
IACKET

SOCKET

HDDATA
CABLE

SLOT
15" HARD DRIVE
\
3] DRIVE
BAY
@— USED V. 5.25" HD BRACKET _] W
NUBUS DD DATA
CONNECTORS [I CABLE
[&] DISK
DRIVE
SCREW
MAC U 3.5"
LoOGIC DISK
BOARD e
b
\ i | s | i oy =
(43] B DIRIVE BAY
A SCREW
DRIVE BAY SCREW
POWER  POWER  POWER APPLE MACINTOSH 1 VIDEO CARD
SUPPLY  SUPPLY  SUPPLY {COULD BE ON ANY NUBUS CONNECTOR)

SCREW  CABLE

NOTES:

1. This diagram applies to the Macintosh I, llx, and Hfx. Shut Down and
disconnect the AC power cord before removing components.

2, To remove the .'(pple Macintosh Il Video Card, pull straight up.

3. To rentove the power supply, unplug the power supply cable from the logic
board, remove the power supply screw, slide the power supply forward, and lift
straight up.

4 To remove the disk drive, unplug the disk drive data cable from the disk drive,
remave the disk drive screw, slide the drive backward, and lift straight up,

5. To remove the hard drive, unplug the hard drive data cable from the hard
drive, unplug the hard drive power cable from the Mac [1 logic board, remove the
hard drive screws, slide the hard drive ta the left, and lift straight up.

Figure 4-4 Inside the Macintosh 11/11x/1fx.
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Additional disassembly instructions are given in context in the next
two sections. Take-apart instructions for the Macintosh Hex/ci and 1lsi
are given later in this chapter.

Fan Controller Upgrades

The original Macintosh Il and the Macintosh Ilx contain one-speed pow-
er supply fans which run at high speed all of the time. The original fans
are very loud.

The Macintosh 1lfx, Iex, Hei, and [Isi contain thermostatically con-
trolled power supply fans. As shown in Figure 4-5. thermostatically
controlled fans run at variable speed in response to temperature. Under
normal operating conditions, thermostatically controlled fans are much

quieter.
A
FAN
SPEED
—»
TeF 10°F
TEMPERATURE

Figure 4-5 Thermostatically controlled fans run at variable speed in response to tempera-
ture.

The fan controller upgrade involves adding a thermostat to the Macin-
tosh II/1lx power supply. With this upgrade the original Macintosh 11/11x
fan becomes just as efficient and just as quiet as the variable-speed fans
supplied with the latest Macintosh Ilfx CPUs. A fan controller upgrade
kit is shown in Figure 4-0.
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FanController

Figure 4-6 Nova Fan Controller. Courtesy of Nova International.

Identifying Power Supplies—Which Model?

Apple Computer uses two power supplies in the Macintosh Il and the
Macintosh Ilx. One is made by Astec and the other is made by Sony.
Nova International makes a different fan controller for each.

To identify which power supply is inside your Macintosh 1I/1Ix, open
the lid and read the brand name printed on the side of the power supply.
Typical labeling is shown in Figure 4-7. Component-level differences
can be seen in Figure 4-8.

Figure 4-7 Apple Computer uses two power supplies in the Macintosh Il and the Macin-
tosh lx.
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Installing Fan Controller Upgrades
Electrically, the two supplies are equivalent but physically, they are
quite different. Consequently the fan controllers are different and the
installation procedure is slightly different. With that in mind, here’s the
complete installation procedure:

1. Shut down the Macintosh 1I/11x (if necessary), and wait 20 seconds.

Lo

Disconnect the AC power cable from the back of the computer.

Lo

Remove the computer’s lid as shown in Figures 4-1 and 4-2. If
necessary, refer to the take-apart procedure for the Macintosh 11/
x/I1fx given at the beginning of this chapter.

4. Identify the power supply screw and power supply cable shown in
Figure 4-4. If the currently installed video card (or any other Nu-
Bus card) overlaps this area, the card will have to be removed:
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4a.,

4b.

4e.

4d.

To remove an overlapping video card, start by putting on a
wrist-grounding strap as explained in Chapter 1.
Next, unscrew the video cable from the back of the Macintosh

1/11x.

When the video cable is disconnected, grip the bare metal
bracket at the back of the video card with one hand, and grip
the other side of the video card with your other hand. Pull the
overlapping video card straight up and out. as shown in Fig-
ure 4-9. If the card appears to be stuck, rock it gently from
front to back. Don’t rock the card from side to side or you may
break the NuBus connector.

Once the card is out, place it on a conductive mat or on a clean
sheet of aluminum foil.

b f S : i

Figure 4-9 Pull overlapping video cards straight up and out.

_'-]

. The power supply is fastened by a single #1 Phillips-head screw.

As shown in Figure 4-10, the screw is located in the left front cor-
ner of the CPU. Remove the power-supply screw, and put it in the
parts container.

. 'The end of the power supply cable is tightly connected to the Mac-

intosh [1/1lx logic board. As shown in Figure 4-11, separate the
connector using a 1.25-inch wide. stiff-blade putty knife.

The AC power socket on the back of the power supply is loosely fit
through the back of the CPU cabinet and the bottom of the power
supply is loosely hooked into the bottom of the CPU cabinet. To
remove the power supply, slide it forward as far as it can go, then
lift it straight up and out. as shown in Figure 4-12.
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Figure 4-11 Separate the power supply connector using a 1.25-inch wide, stiff-blade putty
knife.

Figure 4-12 Remove the power supply by sliding it forward and lifting straight up.
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8. As shown in Figure 4-13, the lid of the Astec power supply is held
on each end by a single Phillips-head screw, and along the edges by
tight-fitting nibs. After removing the screws, pry up the Astec lid
with a small slotted screwdriver.

As shown in Figure 4-14, the lid of the Sony power supply is held on
one end by two Phillips-head screws, in the middle by tight-fitting nibs,
and on the opposite end by two hidden hinges. After removing the
screws, pry up the Sony lid and rotate it toward the hinges.

| SE—— ——T — T
| 1
Nib Nib
® — Screw Serew — @
.J\"I i :\;r' b

ASTEC AA 13750 Power Supply

Figure 4-13 The lid of the Astec power supply is held on each end by a single Phillips-head
screw and along the edges by tight-fitting nibs.

| S—
|
@ — Serew Nib Hinge — [
@ — Serew . s [
Nib

SONY CR-45S8 Power Supply

Figure 4-14 The lid of the Sony power supply is held on one end by two Phillips-head
screws, in the middle by tight-fitting nibs, and on the oppaosite end by two hidden hinges.

9. If you've had your Mac for very long, the power supply and the
CPU cabinet may be packed with dust. Dust should be removed
with a hairdryer, as shown in Figure 4-15. It’s best to do this out-
side. Cleaning the cabinets can make a sizeable dust cloud.
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Figure 4-15 Dust inside the power supply can be removed with compressed air.

10. The two fan wires in the Astee power supply plug into a printed
circuit board (PCB) connector marked “FAN.” The two fan wires
in the Sony power supply plug into a PCB connector marked
“CN204.” The physical locations of the connectors are different.
Locate the correct connector by following the fan wires to the
PCB. Disconnect the fan wires from the PCB connector by pulling
straight. up as shown in Figure 4-106.

Figure 4-16 Disconnect the fan wires from the PCB connector by pulling straight up.

11. Conceptually. the fan controller goes between the fan wires and
the PCB. Plug the fan wires into the controller, as shown in Figure
4-17, then plug the controller wires into the PCB.

12. The fan controller attaches to the power supply lid with double-
sided tape, as shown in Figure 4-18. The mounting location is
slightly different for each power supply. Clean the power supply
lid, and mount the controller so that it doesn’t hit the fan. Attach
a tie wrap to the controller for extra strength.
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Figure 4-17 Plug the fan wires into the controller, then plug the controller wires into the

PCB.

FRE

Figure 4-18 The fan controller attaches to the power supply lid with double-sided tape.

13. The remaining wire is a remote temperature sensor. Snake the
remote temperature sensor through the grid opening. as shown in
Figure 4-19. Reattach the power supply lid.

Figure 4-19 The remaining wire is a remote temperature sensor.



Logic Board Upgrades 97

CPU Maintenance

14. To reinstall the power supply, place it down as close to the front
of the CPU cabinet as you can and slide it back into position. If
you put it down in the middle of the CPU cabinet, the hooks un-
derneath the power r»upplv won’t grab the eyes on the bottom of
the cabinet and it won’t seat properly.

15. Reconnect the power supply screw and the power supply cable.

16. Figure 4-20 shows the video card mounting position illustrated in
the AppleColor High-Resolution RGB Monitor manual. Note that
this position muffles the fan, which unnecessarily increases the
internal operating temperature of the CPU and generally defeats
the purpose of a fan controller. Positioning the Mdc II video card
further away from the power supply, as shown in Figure 4-21,
allows the fan’s air to circulate.

To reinstall the card further away from the power supply, select
an empty NuBus slot, pull up the slot’s metal expansion cover
shield, and push out the slot’s plastic hole plug. Install the metal
expansion cover shield and the plastic hole plug behind the old
slot. Install the video card in the newly selected slot. Reconnect
the video cable to the video card.

R e ]

Figure 4-20 The video card mounting position illustrated in the AppleColor High-Resolution
RGB Monitor manual muffles the power supply fan, which unnecessarily increases the inter-
nal aperating temperature of the CPU.

17. Position the thermostat wire between the disk drive and the hard
drive, as shown in Figure 4-22. Hard drives tend to run hot. This
area is also directly above the single in-line memory modules
(SIMMs) which also tend to run hm. Fasten the thermostat wire
with tape and tie wraps.
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Figure 4-21 Positioning the video card further away from the power supply allows the fan's
air to circulate.

: o Lo "
Figure 4-22 Position the thermostat wire between the disk drive and the hard drive.

18. Reinstall the lid and the lid screw, reconnect the power cable, and
vou're all done!

Testing Fan Controller Upgrades

With the fan controller installed, it’s difficult to hear the fan spin over
the noise of a hard drive. Under normal room temperature conditions of
70°F, you may have to hold your hand near the air intake (over the left
front side of the CPU cabinet) to prove that it’s working. If it is working,
you’ll feel the air movement.

As the temperature inside the CPU cabinet increases, the fan spins
faster and the noise gets louder. In heat wave conditions of 95 to 100°F,
the fan noise is quite noticeable. In chilly conditions below 55°F, the fan
won’t spin at all until the temperature inside the CPU cabinet rises.
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Mac Il to lix Logic Board Upgrades
An original Macintosh 11 is upgraded to an official Macintosh Ilx by
changing the logic board and adding a 1.4 MB disk drive. Here’s the
board-swap procedure:

1.

wn

0.

-~

0.
10.

Shut down, disconnect the AC power cord from the wall outlet,

and remove the computer’s lid. Follow the take-apart procedure

for the Macintosh II/11x/1lfx given earlier in this chapter.

Remove all NuBus cards and remove the power supply as docu-

mented in the section on fan-controller upgrades.

Unplug the drive cables. As indicated in Figure 4-4, unplug the

disk drive data cable(s) from the logic board. Unplug the hard

drive data and power cables from the hard drive.

Remove the drive bay. As indicated in Figure 4-4, unscrew four

Phillips-head screws and lift straight up.

Disconnect the remaining cables. As indicated in Figure 4-23,

disconnect the hard drive data (]9) and power cables (18) from

the logic board. Disconnect the disk drive cable(s) (J16—17)

[rom the logic board. Disconnect the speaker plug (130) from the

right front corner of the logic board,

The jack (In) references illustrated in Figure 4-23 are correct for
] g

Apple part number 820-0288-A, which is a late-model Macin-

tosh Il logic board. Earlier models of the Macintosh 11 logic board

are marked with different jack references, although the jacks are

in exactly the same spots, as shown in Figure 4-24.

If necessary, blow out the dust with compressed air.

Remove the single inline memory modules (SIMMs) from the

logic board. Refer to Chapter 6, if necessary, for SIMM removal

details.

Remove the logic board. As indicated in Figure 4-23, unscrew the

two Phillips-head screws at board references B9 and B13 then,

starting from the front of the logic board, use vour thumbs to

release the nine plastic snaps which secure the board to the CPU

cabinet. Don’t use a screwdriver on the snaps! If the tool slips, it

will dig into the board and may cut nearby traces.

Remove the knob from the on/off switch.

Reverse steps 9 to 1 to install the Macintosh llx logic board.
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Figure 4-23 All Macintosh 1I/11x logic boards are held by two Phillips-head screws and nine
plastic snaps. The jack references illustrated here are correct for Apple part number 820-
0228-A, which is a late-model Mac Il logic board.

Figure 4-24 Earlier models of the Macintosh |l logic board are marked with different jack

references, although the jacks are in exactly the same spots. This photo shows Apple part
number 820-0163-03.
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The Macintosh Ilx logic board upgrade includes a faster MC68030
CPU with built-in paged memory management unit (PMMU), a faster
MC68882 floating-point processing unit (FPU), 256K of read-only
memory (ROM) on a SIMM. and a super-integrated Wozniak machine
(S\HM) disk-controller (h:p with built-in support for 1.4 MB high-
density floppy drives (FDHDs). To complete the H-to-1Ix upgrade, at
least one 1.4 MB floppy drive must be added to the computer as well.
Disk drive upgrades are covered in Chapter 8.

An alternative to swapping the whole logic board is to add
MC68851-RC16A PMMLUL and a MC68882 F PU to your (-txlf-iliu;_r logic
board. Chip-level upgrades are covered are covered in Chapter 6. New
ROMs and a SWIM chip can be added to an existing logic board, as well.
FDHD upgrades are covered in Chapter 8.

Since all Macintosh llx computers were [actory equipped with 4 MB of
random-access memory (RAM), Il-to-1lx upgrades for original 1 MB Mac
Ils should also include at least 4 MB of memory. Memory upgrades are
covered in Chapter 6.

Mac 11/lix to llfx Logic Board Upgrades

An official Macintosh Ilx is upgraded to a Macintosh I1fx by changing the
logic board, adding new 04-pin SIMMs, and installing a variable-speed
fan controller into the power supply. Other than the fact that existing
62-pin llx SIMMs cannot be transferred to the new logic board. the up-
grade procedures are exactly the same as described in previous sections.

An original Macintosh Il is upgraded 1o a Macintosh IIfx by changing
the logic lb{Jdld., adding new 64-pin SIMMs, and installing a variable
speed fan controller (uui a 1.4-MB disk drive. It’s not necessary to go
from a Il to a IIx before upgrading to a [Ifx. The II-to-1lx step can l)e
skipped altogether.

The Macintosh I/llx-to-1lfx logic board upgrade includes a faster
MC68040 CPU with built-in PMMU, a 32 kilobyte static RAM cache, a
faster 40 MHz MC68882 floating-point processing unit (FPU), a super-
integrated Wozniak machine (SWIM) chip with built-in support for 1.4
MB high-density floppy drives (FDHDs), and 512K of ROM on a SIMM.
The 512K ROM SIMM suggests that future Mac ROMs may contain a
different operating system (OS). If so, upgrading to the new OS would
simply be a matter of plugging in a new SIMM.

L
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Component-Level Repairs

A lot of people buy Macintosh 11/[1x-to-Ilfx logic board upgrades when
their original logic boards malfunction. That’s great if you've been lust-
ing for a llfx llp“‘i'il(lt’ anyway, but a more reasonable alternative is to fix
1]1(* logic board you've alre: 1(1\ got. This section describes common fail-
ures and suggests things that you can do (or arrange to have done) to
save thousands of (lul]:us over the cost of a complete board swap.

Power-On Problems

When a Macintosh 11/11x/11fx fails to power up from the keyboard, and
the power-on/power-off switch on the back of the computer doesn’t
work either, then the trouble is most likely with B2, one of two lithium
cells inside the computer. On the original Macintosh I and on early mod-
els of the Macintosh Ilx, B2 (marked Varta, lithium 3V, ER 1/2 AA) has
pigtail leads and is soldered to the logic board (like any other compo-
nent), as shown in Figure 4-25

it 1
19 00 0204600

Figure 4-25 When a Macintosh [I/lIx/Ilfx fails to power up from the keyboard, and the
power-on/power-off switch on the back of the computer doesn’t work either, then the trouble
is most likely with B2, one of two lithium cells inside the computer.

On later models of the Macintosh Ilx, the two lithium cells (marked
TL-5112 1/2AA, Tadiran 3.6V, lithium, inorganic) snap into a small
battery box mounted in exactly the same spot. Note that the snap-in cells
are rated 0.6 volts higher than the solder-in type.
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Testing B2

considered dead.

On the latest Macintosh Ilfx, the cells (also marked TL-5112 1/2AA.

Tadiran 3.6V, lithium, inorganic) snap into separate battery boxes,
g I P 3

mounted further to the right.

To test B2, shut down and turn off the computer. Remove the lid and the
drive bay as described in previous sections. Turn on your digital multim-
eter (DMM) and set it to read direct-current volts (VDC). Touch the red
probe to the positive (+) side of the cell and touch the black probe to the
negative (-) side of the cell. As shown in Figure 4-26. good cells read 3.2
to 3.85 volts. Weak cells read 2.3 to 3.1 volts. Any cell below 2.3 volts is

Salder type:
Varta

Lithium 31"

LR 172 AA
Order No 6120
MIH 13654 (N)

B1
FARTA
+ ."I: f‘rffiﬂf‘: ® — Snap type:
TL-5112
1/244
Tadiran 3.61
B2 Lithium
Inorganic
FARTA
LITHIUM ) —
ER 122 A0
¥ i FLUKE 37 snenerin
b 9 O 4
3.249
mt
1
uAd
= [0
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Figure 4-26 Good lithium cells read 3.2 to 3.85 volts.
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It’s very important to replace weak cells without delay. If the cell
should leak, the battery acid could seriously damage the logic board.
Instead of an easy repair, you'll be faced with quite a mess. The shelf life
of a lithium cell is much longer than the in-service life, so spares can be
kept on hand. Vendors of exact replacement lithium cells are listed in

Appendix B.

Jumper Cables

So your Macintosh II/Ix/1lfx is down, you don’t have any lithium cells
on hand, and whatever you've got to do, had to be done yesterday. No
prob]em. In an emergency, you can jump start the computer the same
way you jump start a car. Figure 4-27 shows exactly how to do it. Table
4-2 provides a parts list. Everything you need can be purchased for just
a few dollars at the local Radio Shack.

Table 4-2. Parts List for Figure 4-27
Quantity  Description Radio Shack 1991 Catalog Price

2 AA cells 23-408 0.29 ea
Battery box 270-382 1.19 ea.
Battery snap 270-325 1.19 pkg/5
Jumper cables  278-1157 3.99 pke/8

—

The bent paper clip shown in the diagram is not absolutely necessary,
but the extension it provides makes it easier to work in tight quarters.
Also, note that it’s not necessary to clip the red jumper cable to pin 15 on
the power supply connector. All you have to do is tap pin 15. Once the
computer starts, (and it should start immediately) you can remove the
jumper cables altogether, the same as when jumping a car battery.

Power Supply Service

The only exception to that is when bench servicing the power supply. To
run either power supply (part number 699-0389, Astec or Sony), apart
from the computer, the AC power cord has to be plugged in and the
jumper cables have to remain connected. Table 4-3 provides pinouts,
signal descriptions, and actual supply voltages. Both supplies are rated
156 watts, peak load.
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Figure 4-27 In an emergency, you can jump start a Macintosh 11/1x/]Ifx the same way you
jump start a car with a dead battery.

To test the supply. turn on your DMM and set it to read direct-current
volts (VDC). Clip the black probe (-) to the power supply cabinet, and
touch the red probe (+) to each of the pins on the power supply connec-
tor, one at a time. If any of the voltages given in Table 4-3 are missing or
way out of range, then the supply is at fault. Sending it out for repair will
save you approximately 50% over the cost of a power supply swap.
Check Appendix B for a list of service providers that specialize in power
supply repairs.
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Table 4-3. Macintosh [I/1Ix\llfx Power Supply Voltages

Pin Signal  Aectual

1 +12V 11.50V to 12.80V
2 +5V 4.90V 10 5.20V

3 +5V +.90V 10 5.20V

-+ +5V 4,90V 10 5.20V

5 +5V 4.90V to 5.20V

6 +5V 4.90V to 5.20V

74 GND Ground

o GND Ground

9 GND Ground

10 GND Ground
11 GND Ground
12 GND Ground

13 NC No connection
14 -12V -13.40V to -10.80V¥
15 /PFW Power lailure warning

Problems with the Real-Time Clock

The second cell in the lithium battery, B1, powers the real-time clock
chip and the parameter random access memory (PRAM) chip, where
control panel settings are stored. The load on B1 is less than the load on
B2, so provided tlml the two cells are always changed in pairs, and pro-
vided that both replacement cells are r‘quu]ly fresh, B should always fail
before B1. To test and replace B2, follow the proe edure given above for
B1. If either cell (B1 or B2) tests weak or bad, then l‘f‘])ld((‘ them both.

SCSI Problems

When an original Macintosh II fails (o recognize any small computer sys-
tem interface (SCSI) device attached to the external SCSI port, and the
devices in question are known to be in good working order because they
work fine on other Macs and the SCSI bus is correctly terminated, then
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the trouble is most likely with fuse F1 (1A, subminiature, fast acting),
which is located next to the internal hard drive connectors, as shown in
Figure 4-28.

F1

Figure 4-28 When an original Macintosh |l fails to recognize any small computer system
interface (SCSI) device attached to the external SCSI port, and the devices in question are
known to be in good working order because they work fine on other Macs, then the trouble is
most likely with fuse F1.

To test 1, shut down and turn off the computer. Remove the lid and
the drive bay. as described in previous sections. Turn on vour digital
multimeter (DMM) and set it to the kilo-ohms (kQ) scale. Touch the red
probe to one side of the fuse and touch the black probe to the other side
of the fuse. A good fuse will read 0.00 to 0.01 Q, depending on the sen-
sitivity ol the meter and the resistance of the test probes, as shown in
Figure 4-29. Bad fuses generally read 0.1 (overload) or give a very high
reading.

If the fuse is bad, replace it (or have it replaced) and everything
should be fine. Whether you do the work yoursell or have it done by
someone else, you'll still save big money over the cost of a board swap.
Service providers and vendors of exact replacement fuses are listed in

Appendix B.
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Figure 4-29 A good fuse will read 0.00 to 0.01 2, depending on the sensitivity of the meter
and the resistance of the test probes.

ADB Problems

When an original Macintosh Il fails to recognize any Apple desktop bus
(ADB) device attached to the external ADB ports, and the devices in
question are known to be in good working order because they work fine
on other Macs, then the trouble is most likely with fuse FF2 (1A, submin-
iature, fast acting), which is located behind the ADB connectors, as
shown in Figure 4-30.
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F2

Figure 4-30 When an original Macintosh Il fails to recognize any ADB device attached to the
external ADB ports, and the devices in question are known to be in good working order
because they work fine on other Macs, then the trouble is most likely with fuse F2.

To test IF2, shut down and turn off the computer. Remove the lid and
the drive bay, as described in previous sections. Turn on your digital
multimeter (DMM) and set it to the kilo-ohms (k) scale. Touch the red
probe to one side of the fuse and touch the black probe to the other side
of the fuse. A good [use will read 0.00 to 0.01 Q. depending on the sen-
sitivity of the meter and the resistance of the test probes. as shown in
Figure 4-29. Bad fuses generally read 0.1 (overload) or give a very high
reading.

I the fuse is bad, replace it (or have it replaced) and everything
should be fine. Whether you do the work yoursell or have it done by
someone else, you'll save big money over the cost of a board swap. Ser-
vice providers and vendors of exact replacement fuses are listed in Ap-
pendix B.

Other Problems

Although blown fuses and weak batteries are the most common prob-
lems, filter networks, gate arrays, integrated circuits (1Cs). and surface
mount devices (SMDs) fail as well. The cost and complexity of the equip-
ment needed to diagnose and service these failures far exceeds the cost of
professional repairs. If blown fuses and weak batteries are not vour
problem. then you can still save big money by sending your board out for
service. The shops listed in Appendix B have the experience, the tools,
and the service literature needed to do the job. Regardless of what the
problem may be, there’s no need to shell out big bucks for a board swap.
unless that’s what yoeu want to do.
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Take-Apart Procedure for the Macintosh licx/llci

Always start the Macintosh Ilex/llci take-apart procedure by grounding
yourself. To ground yourself, verify that the computer is turned off but
plugged in, then touch any unpainted piece of metal at the back of the
computer. On this model, the shiny metal shells of the disk drive, hard

drive, and external monitor connectors are all suitable grounding spots.

Next. disconnect the AC power cable from the wall outlet, and from
the computer. Safety requires that both ends of the power cable be dis-
connected. Simply choosing Shut Down (from the Special menu) is not
enough.

Next, disconnect the keyboard, monitor, mouse, printer, and all other
peripheral cables. When all of 1he cables are disconnccled reach for a #1
Phillips-head screwdriver, and set up a container for holdmlr small parts.

The lid of the Macintosh Ilex/llci CPU is fastened by a single #1
Phillips-head screw. As suggested in Figure 4-31, the screw is located at
the top center of the rear panel. Remove the screw, and put it in the parts
container.

Lid latch Lid screw Lid latch

[
[ ] W

e ==, 0B 0

DD 5CsI VIDEO PRN Snd
COMM  ADB ADB

Figure 4-31 The lid of the Macintosh llcx/llci CPU is fastened by a single #1 Phillips-head
screw.

The back edge of the top cover or lid is further secured by two lid
latches. Pulling (not pushing) the latches releases the back edge of the
lid, but not the front edge. To release the front edge, carefully rotate the
lid about 15° and then lift the lid up and away.

FFigure 4-32 Identifies the various subassemblies inside the Macintosh
Iex/ei.
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1. This diagram applies to the Macintosh Hex, and lei. Shut Down and
disconnect the AC power cord before removing components,

2. To remove a NuBus card, pull straight up.

3. To remove the power supply, reach between the power supply and the

logic board, press the power supply latch and lift the power supply straight up.
4. To remove the hard drive, remove the power supply, unplug the hard drive
data cable from the hard drive, pinch the hard drive power cable connector
and pull up to unplug the hard drive power cable from the logic board, grip
the handles on the hard drive mounting bracket and lift straight up.

3. To remove the disk drive, remove the power supply and the hard drive,
unplug the disk drive data cable from the disk drive, remove the disk drive
bracket screw. unsnap the disk-drive bracket from the right side of the cabinet,
slide the bracket backwards 1/2-inch, and lift it straight up.

Figure 4-32 Inside the Macintosh llex/llci.
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Additional disassembly instructions are given in context, in the sec-
tions and chapters that follow. Take-apart instructions for the Macintosh
IIsi are given later in this chapter.

Macintosh llcx-to-lici Logic Board Upgrades

A Macintosh Iex-to-Ilei upgrade consists of a llci logic board pre-in-
stalled into a Ilci cabinet bottom. The existing disk drive, hard drive,
power supply and NuBus card(s) are removed from the Ilex and trans-
ferred to the new unit. Faster 80-nanosecond SIMMs must be installed
into the Ilci as well. Here’s the complete procedure:

1.

w

~1

9.

10

Shut down, disconnect the AC power cord from the wall outlet
and remove the computer’s lid. Follow the take-apart procedure
for the Macintosh Ilex/llei given earlier in this chapter.

Remove the power supply. Reach between the power supply and
the logic board, press the power supply latch toward the front of
the llex cabinet and lift the power supply straight up. Note that it
slides out on two metal rails. Transfer the power supply to the llci
cabinet.

Remove the hard drive. Unplug the hard drive data cable from
the logic board. Pinch the hard drive power cable connector and
pull up to unplug the hard drive power cable from the logic
board. Grip the handles on the hard drive mounting bracket and
lift the hard drive straight up. Put the hard drive aside.

Remove the disk drive. Unplug the disk drive data cable from the
logic board. Remove the disk drive bracket screw. Unsnap the
disk drive bracket from the right side of the cabinet, slide the
bracket backward one-half inch, and lift it straight up. Transfer
the disk drive to the Ilci.

. Transfer the hard drive to the llei.
0.

Transfer any NuBus cards to the Ilci.

Install 80-nanosecond (or faster) SIMMs into the llei logic board.
For the llei’s built-in video to work, install 80-nanosecond (or
faster) SIMMs in bank A.

Transfer the lid and the lid screw to the Ilei.

Transfer the monitor, keyboard, mouse, printer. and modem to
the llei.

Plug everything in, then transfer the AC power cord to the llei.
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The Macintosh llex-to-Ilei loglc board upgrade includes a faster 25
Mz MC68030 CPU, a faster 25 MHz MC68882 floating-point process-
ing unit (FPU), and a 120-pin connector to accommodate high-speed
random access memory (RAM) cache cards. It should be noted that the
original llei cache cards haven’t worked out very well. The current prob-
lems may or may not be worked out over a period of time.

The llci logic board also includes 512K of read only memory (ROM)
installed on a single inline memory module (SIMM). The Ilex has 256K
of ROM soldered to the logic board and empty SIMM socket for ROM
expansion. The SIMM sockets suggest that future Mac ROMs may con-
tain a different operating system. If so, upgrading to the new operating
system would simply be a matter of plucrﬂmur in a new SIMM.

Component-Level Repairs

Some people might be inclined to buy Macintosh Iex-to-Ilci logic board
llp“l"]de‘% when their original logic board malfunctions. That’s great if
you've been lusting for a llei upgrade anyway, but a more rmsoudble
alternative is to hx the logic board you've already got. This section de-
scribes common failures and suggests things that you can do (or arrange
to have done) to save thousands of dollars over the cost of a complete
board swap.

Power-On Problems

Apple Computer uses two power supplies in the Macintosh Ilex and the
Macintosh Ilci. One is made by Astec and the other is made by General
Electric. The Apple part number for either supply is 661-0467. Both are
rated 1086 watts, peak load. Table 4-4 provides pinouts, signal descrip-
tions, and actual supply voltages.

Unlike the Macintosh II/11x/1lfx, voltage for the power-on circuit is
provided by the +5V.TRKL line (pin 10). The lithium cell on the Hex/
llei logic board runs the clock. Consequently, power-on problems are
usually related to built-in protection circuits. If the inrush current on
power up exceeds 108 watts, the power supply kicks off. The usual fix is
to remove one or more power-hungry NuBus cards, install lower-power
CMOS SIMMs, and/or install a lower-power hard drive. Another alterna-
tive is to replace the 108-watt OEM power supply with an after-market
150-watt model. Check Appendix B for a list of vendors who sell after-
market power supplies.
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Table 4-4. Macintosh llex/llci Power Supply Voltages

Pin  Signal Actual

1 +12V 11.5V 10 12.8V

2 +5V 4.9V to 5.2V

'3 +5V 4.9V 10 5.2V

4 +5V 4.9V to 5.2V

5 GND Ground

6 GND Ground

7 GND Ground

8 -12V -13.2V to -10.8V

9 /PFW Power failure warning

10 +5V. TRKL Plus five-volt trickle

The cause of a less common power-on problem remains somewhat of a
mystery. In cases where stock configuration (not heavily loaded) lex/Ilci
computers, particularly those equipped with Astec power supplies, fail to
start, removing and reseating the supply will often solve the problem.
Disconnecting the AC power cord and letting the computer sit for a while
also seems to work.

Problems with the Real-Time Clock

As shown in Figure 4-32, the clock battery on a llex/ei is mounted on the
logic board under the drive area. To get at the battery box, the power
supply, the disk drive, and the hard drive all have to be removed. Details
are given in the Ilex-to-Ilei upgrade section. The cell inside the battery
hox is marked TL 5112, 1/2 AA, Tadiran 3.6V, lithium, inorganic. To
test the cell, refer to Figure 4-26 and follow the procedure given earlier
for testing B2 on the Macintosh [I/11x/1Ifx. Replacement cells can be or-
dered from the vendors listed in Appendix B.

Take-Apart Procedure for the Macintosh lisi

Always start the Macintosh llsi take-apart procedure by grounding your-
self. To ground yourself, verify that the computer is turned off but
plugged in, then touch any unpainted piece of metal at the back of the
computer. On this model, the shiny metal shells of the disk drive, hard
drive, and external monitor connectors are all suitable grounding spots.
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Next, disconnect the AC power cable from the wall outlet and from the
computer. Safety requires that both ends of the power cable be discon-
nected. Simply choosing Shut Down (from the Special menu) is not
enough.

Next, disconnect the keyboard, microphone, monitor, mouse, printer,
and all other peripheral cables. When all of the cables are disconnected,
reach for a #1 Phillips-head screwdriver, and set up a container for hold-
ing small parts.

The lid or cabinet top of the Macintosh 1lsi CPU is fastened by a single
#1 Phillips-head screw. As suggested in Figure 4-33, the screw is located
at the top left of the rear panel. Remove the screw, and put it in the parts
container.

Lid latch Lid screw Lid latch

| |
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Figure 4-33 The lid or cabinet top of the Macintosh lisi CPU is fastened by a single #1
Phillips-head screw.

The cabinet top is further secured along the left and right sides by
a tongue-and-groove design. To remove the lid, place your thumbs on
the thumb rests built into the rear panel and pry up the lid latches with
bent index fingers. Lifting the latches releases the back edge of the lid,
but not the front edge. To release the front edge, grip the sides and lift
straight up.

To remove the power supply, pull on the power supply latch, lift the
front of the power supply just enough to clear the latch, then press in the
two power supply springs at the back of the power supply and continue
lifting. When the latch and the two springs are released, the power sup-
ply will lift right out.

Figure 4-34 Identifies the various subassemblies inside the Macintosh
[si.
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1. This diagram applies to the Macintosh Hsi. Shot Down and
disconnect the AC power cord before removing components,

2. T remare the power supply, pull on the power supply latch, lift the
Jront of the power supply just enough to clear the latch, then press in

the

two power supply springs at the back of the power supply and

continue lifiing. When the latch and the tiwo springs are released, the
power supply will lift right out.
3. To remove the hard drive, unplug the hard drive data cable from

the

hard drive, unplug the hard drive power cable from the hard drive,

spread the handles on the hard drive mounting bracket and lift the
drive straight up.

4. To remove the disk drive, unplug the disk drive data cable from the
disk drive, spread the handles on the disk drive mounting bracket
and lift the drive straight up.

Figure 4-34 Inside the Macintosh llsi.
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To remove the hard drive, unplug the hard drive data cable from the
hard drive, unplug the hard drive power cable from the hard drive,
spread the handles on the hard drive mounting bracket. and lift the drive
straight up.

To remove the disk drive, unplug the disk drive data cable from the
disk drive, spread the handles on the disk drive mounting bracket, and
lift the drive straight up.

Additional disassembly instructions are given in context. in the sec-
tions and chapters that follow.

Error Sounds Common to All Models

All models of the Macintosh Il make a distinet chiming sound on startup.
The chime indicates that the power/on signal has been received. Imme-
diately after chiming. the computer runs several diagnostic tests con-
tained in read-only memory (ROM). If all tests pass, raster comes up on
the monitor, and a floppy-disk icon with a blinking question mark is
displayed. Immediately after that, the computer looks for a start-up
disk. First it checks for a start-up disk in the floppy drive(s). If no start-
up floppy disk is found, then it looks for a hard drive on the SCSI bus
with identilication number zero (1D = 0). If none is found or if the hard
drive fails to contain system software, then it looks for a SCSI hard drive
with identification number six. If none is found or if the hard drive Tails
to contain system software. then it looks for a SCSI hard drive with iden-
tification number five. The process continues until SCSLID = 4, 1D = 3,
ID =2, and ID =1 have all been checked. in descending order.

As soon as a suitable start-up disk is found, the computer runs the
Finder and/or the program(s) previously selected in the Finder’s Set
Startup dialog box. (The Set Startup dialog box is chosen from Special
menu.) If no start-up disk is found, the computer continues to poll the
disk drives and continues to display the floppy disk icon with a blinking
question mark (suggesting “Got a disk for me?”). If you insert anything
other than a start-up disk, the disk is immediately kicked out, and the
blinking question mark is momentarily replaced by an “X” (suggesting
incorrect).

When the diagnostic tests fail. the start-up chime is followed by addi-
tional chimes called error sounds. There are generally three parts to the
error sound. The first part is always the start-up chime. The second part
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is either a chord, a high-pitched note, or the same high-pitched note
followed by an even higher-pitched note. The third part is usually a do-
do-da-da melody. Table 4-5 summarizes the error sounds and shows
what they mean,

Table 4-5. Error-Sound Information

1st Part 2nd Part 3rd Part Problem found in:

Startup chime  none none no problem found
Startup chime  chord ornone  do dodada  Initial check
Startup chime  high dododada  RAM 1 (Bank A)
Startup chime  high higher dododada  RAM 2 (Bank B)

Initial check sequence errors are often caused by tape backup drives
and older SCSI hard drives. Some drives need to be on, even when they
are not being used, or they drag the whole bus down: “chime, chord (or
none), do do da da,” no raster. The solution is to switch on the drive and
restart the computer. If the drive is already on, it may have gone bad.
Unplug the computer’s power cord from the wall outlet, disconnect the
external SCSI cable from the back of the CPU, reconnect the computer’s
power cord, and try again. If the computer restarts, the problem is in one
of the external SCSI devices. Check Chapter 9 for further information. If
the computer still doesn’t start, then the problem may be in the internal
hard drive. Unplug the computer’s power cord from the wall outlet, open
the computer’s lid, disconnect the hard drive’s power and data cables,
close the lid, reconnect the computer’s power cord and try again. If you
get the normal startup chime and see the floppy disk icon with a blinking
question mark, the problem is definitely related to the internal hard
drive. Check Chapter 9 for further information.

RAM 1 errors indicate a problem with the SIMMs in Bank A. RAM 2
errors indicate a problem with the SIMMs in Bank B. Sometimes the
cause is a faulty SIMM, or due to incorrectly installed SIMMs. SIMM
upgrades are covered in Chapter 6.

Other times the cause is an intermittent SIMM socket. The white
SIMM sockets used in newer models of the Macintosh Il have been more
troublesome than black SIMM sockets used in older models. To correct
the problem, try swapping and/or reseating the SIMMs. If that doesn’t
work, remove the SIMMs and look inside the sockets for contacts that
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may be spread further apart than the others. Tighten any that you find.
If that doesn’t work, the suspected socket or sockets will have to be re-
placed. Check Appendix B for a list of service providers that specialize in
logic board repairs. Replacing bad sockets is a lot cheaper than replacing
the whole board—almost a whole board cheaper!

That’s it for CPU maintenance. Next we’ll look at Macintosh 11 Video

Cards and video RAM upgrades.



J

VRAM—Video
Card Upgrades

This chapter shows how to upgrade the original Macintosh 11 Video
Cards from 4 bits to 8 bits and shows how to upgrade the latest Mac-
intosh Display Cards from 8 bits to 24 bits. Connector pinouts and cable
diagrams are given, including pinouts for making a video cable com-
patible with standards set by the National Television Standards Com-
mittee (NTSC). With this cable and readily available Video Card Utility
software, you can connect a Macintosh 1l directly to most video cassette
recorders (VCRs), and view the computer display on a standard (US)
television set.

One-Bit Video

Older models of the Macintosh (128K, Lisa, XL, 512K, 512Ke, Plus, SE,
SE/30, and Classic), have built-in one-binary digit (one-bit) video cir-
cuitry. One-bit video means that each pixel on the computer display is
controlled by a single binary digit. The prefix “bi” implies two objects
which are generally opposites. By definition, bi-nary digits can only be
1s or Os. They can’t be anything else.
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When the binary digit assigned to a certain screen coordinate is an 0,
the corresponding pixel is illuminated. When the binary digit assigned to
that same coordinate is a 1, the corresponding pixel is not eliminated.
With a white-phosphor CRT, that allows only two color choices, black or
white, as shown in Table 5-1.

Table 5-1. One-Bit Video
1-Bit Binary Number  Color Number

0 0 (White)
1 1 (Black)

Since the classic nine-inch display measures 512 x 342 pixels
(175,104 total pixels), 175,104 bits are required to store the video infor-
mation. With eight bits to the byte, that works out to 21,888 bytes of
random access memory (RAM) or roughly 21K (21,888 + 1024). On the
128K, 512K, 512Ke, Plus, SE, SE/30, and Mac Classic, that amount has
to be subtracted from the total available memory, leaving that much less
for application software.

Four-Bit Video

The Macintosh I, Ilx, Ilex, and Ilfx do not have built-in video circuitry.
Instead, they require a NuBus-compatible video card. Without one, you
can’t connect a monitor! Model number M0211, the original Apple
Macintosh II Video Card, is a four-bit model. Four bits per pixel allows
up to 16 color or 16 gray choices, as shown in Table 5-2.

Table 5-2. Four-Bit Video
4-Bit Number Color/Gray Number

0000 0
0001 1
0010 2
0011 3
0100 4
0101 5

{continued)
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4-Bit Number Color/Gray Number  (continued)

0110 o
0111

1000

1001 9
1010 10
1011 11
1100 12
1101 13
1110 14
1111 15

Since the standard Mac II display measures 640 x 480 pixels
(307.200 total pixels). 307,200 x 4 bits per pixel (1,228,800 total bits)
are required to store the four-bit video information. With eight bits to
the byte, that works out to 153,600 bytes of random-access memory
(RAM) or roughly 149K (153,600 + 1024)—21K more than the total
memory available on the 128K Macintosh. To supply it, eight D41264C
dual-ported video random-access memory (VRAM) chips totalling 256K
are soldered right on the Macintosh II Video Card. In addition, eight
empty chip sockets are provided for further expansion. Expanding the
card is covered later in this chapter.

Relative Brightness—Intensity

Part of the extra VRAM (256K — 149K = 107K) on the Macintosh I1
Video Card stores relative brightness or intensity information. With one-
bit video, pixels can only be 100% on or 100% off. With four-bit video,
individual pixels can also be dimmed and brightened. The brightness
level of each pixel in the display is stored in part of the extra VRAM.

Color Saturation

Another part of the extra VRAM (256K - 149K = 107K) on the Macin-
tosh 1I Video Card stores color-saturaton information. With one-bit
video, pixels are always 100% white or 100% black. Gray patterns can



124

Macintosh Il Repair and Upgrade Secrets

be simulated by alternating black and white pixels over an area (a pro-
cess called dithering), but individual gray pixels are not supported. For
an example of one-bit gray patterns view Color TPG’s Gray Bars test
pattern through a magnifying glass.

With four-bit video, color pixels can also be lightened and darkened
relative to each other. As explained in Chapter 3, each color pixel is illu-
minated by three separate electron beams—one for the red phosphor,
one for the green phosphor, and one for blue phosphor. A light-green
pixel is less saturated with color than a dark-green pixel.

Gray pixels are lightened and darkened in similar fashion. So not
only does four-bit video allow 16 colors (hues) or 16 gray scales, but it
also allows for different pixel intensities and for different color (or gray)
saturations,

Eight-Bit Video

Model number M5640, the Apple Macintosh 1l Extended Video Card,
has sixteen D41264C VRAM chips soldered on the card. Sixteen VRAM
chips provide 512K of video memory—equal to the total memory avail-
able on the 512K Macintosh. With 512K of video memory, eight bits are
assigned per pixel, allowing up to 256 color or 256 gray choices (one or
the other, not both at the same time), as shown in Table 5-3.

Table 5-3. Eight-Bit Video

8-Bit Number  Color/Gray  8-Bit Number  Color/Gray

Number Number
0 0 10000000 128
1 1 10000001 129
10 2 10000010 130
11 3 10000011 151
100 4 10000100 132
101 5 10000101 133
110 O 10000110 134
111 7 10000111 135
1000 3 10001000 130

{continued)
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(continued)
8-Bit Number  Color/Gray  8-Bit Number  Color/Gray
Number Number

1001 9 10001001 137
1010 10 10001010 138
1011 11 10001011 139
1100 12 10001100 140
1101 13 10001101 141
1110 14 10001110 142
1111 15 10001111 143
10000 160 10010000 144
10001 17 10010001 145
10010 18 10010010 140
10011 19 10010011 147
10100 20 10010100 148
10101 21 10010101 149
10110 22 10010110 150
10111 23 10010111 151
11000 24 10011000 152
11001 25 10011001 153
11010 26 10011010 154
11011 27 10011011 155
11100 28 10011100 150
11101 29 10011101 157
11110 30 10011110 158
11111 31 10011111 159
100000 32 10100000 160
100001 33 10100001 161
100010 34 10100010 162
100011 35 10100011 163
100100 30 10100100 164
100101 37 10100101 165
100110 38 10100110 166

(continued)
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(continued)
8-Bit Number  Color/Gray  8-Bit Number  Color/Gray
Number Number
100111 39 10100111 167
101000 40 10101000 168
101001 41 10101001 169
101010 42 10101010 170
101011 43 10101011 ¥
101100 44 10101100 172
101101 45 10101101 173
101110 46 10101110 174
101111 47 10101111 175
110000 48 10110000 176
110001 49 10110001 177
110010 50 10110010 178
110011 51 10110011 179
110100 52 10110100 180
110101 53 10110101 181
110110 54 10110110 182
110111 55 10110111 183
111000 56 10111000 184
111001 57 10111001 185
111010 58 10111010 186
111011 59 10111011 187
111100 60 10111100 188
111101 61 10111101 189
111110 62 10111110 190
111111 63 10111111 191
1000000 64 11000000 192
1000001 65 11000001 193
1000010 66 11000010 194
1000011 67 11000011 195
1000100 68 11000100 196

(continued)
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(continued)
8-Bit Number  Color/Gray  8-Bit Number  Color/Gray
Number Number

1000101 69 11000101 197
1000110 70 11000110 198
1000111 71 11000111 199
1001000 72 11001000 200
1001001 73 11001001 201
1001010 74 11001010 202
1001011 75 11001011 203
1001100 76 11001100 204
1001101 T 11001101 205
1001110 78 11001110 206
1001111 79 11001111 207
1010000 80 11010000 208
1010001 81 11010001 209
1010010 82 11010010 210
1010011 83 11010011 211
1010100 84 11010100 212
1010101 85 11010101 213
1010110 86 11010110 214
1010111 87 11010111 215
1011000 88 11011000 216
1011001 89 11011001 217
1011010 90 11011010 218
1011011 91 11011011 219
1011100 92 11011100 220
1011101 93 11011101 221
1011110 94 11011110 222
1011111 95 11011111 223
1100000 96 11100000 224
1100001 97 11100001 225
1100010 98 11100010 226

(continued)
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(continued)
8-Bit Number  Color/Gray  8-Bit Number  Color/Gray
Number Number

1100011 99 11100011 227
1100100 100 11100100 228
1100101 101 11100101 229
1100110 102 11100110 230
1100111 103 11100111 231
1101000 104 11101000 232
1101001 105 11101001 233
1101010 100 11101010 234
1101011 107 11101011 235
1101100 108 11101100 236
1101101 109 11101101 237
1101110 110 11101110 238
1101111 i by 11101111 239
1110000 112 11110000 240
1110001 113 11110001 241
1110010 114 11110010 242
1110011 115 11110011 243
1110100 116 11110100 244
1110101 117 11110101 245
1110110 118 11110110 246
1110111 119 11110111 247
1111000 120 11111000 248
1111001 121 11111001 249
1111010 122 11111010 250
1111011 123 11111011 251
1111100 124 11111100 252
1111101 125 11111101 253
1111110 120 11111110 254

1111111 127 11111111 255
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24-Bit Video

Tables 5-1 to 5-3 indicate that the number of bits is exponentially re-
lated to the number of colors: 1 bit = 2 colors, 4 bits = 16 colors, 8 bits
= 256 colors, etc. Mathematically this relationship is expressed as:
2"number of bits = number of colors. So how many color choices does a
24-bit Macintosh Display Card offer? The answer, is 16.777,216 (2 to
the 24th power) or over 16.7 million choices, as indicated in Table 5-4.

Table 5-4. 24-Bit Video
24-Bit Number Color/Gray Number

000000000000000000000000
000000000000000000000001
000000000000000000000010
000000000000000000000011
000000000000000000000100
000000000000000000000101
000000000000000000000110
000000000000000000000111
000000000000000000001000

o~ O W=D

1M1111111111111111111000 - 16,777,208
1iiitiiiti1oor 16,777,219
Tttt tiiit111010 - 16,777,210
Trrrrmerrrtion 16,777,211
111111111111111111111100 16,777,212
Tttt - 16,777,213
111111111111111111111110 - 16,777,214
it 16,777,215
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Display Size Limitations

It’s important to note that while 24-bit video allows 16,777,216 color
choices, it’s generally not possible to display all 16,777,216 colors at the
same time. Under present technology, there can only be one color to a
pl\el At one color to a pixel, vou would need a dhpldv measuring at least

4096 x 4096 pl\Llﬁ (16,777,216 square pixels) to display all 16.7 mil-
lion colors. At 72 pixels per mcll, that works out to 56.88 x 56.88 inches,
or something measuring roughly 4.75 feet wide x 4.75 feet high. Try
fitting that on your desk!

The Benefits of 24-Bit Video

So il you can’t see all 16,777,210 colors at one time, what good is 24-bit
video? To answer that question, consider the sky. Reallv look at it. The
sky is not blue. It’s a thousand subtly different blues. At the same time,
you seldom see green in the sky. Even in something as spectacular as a
sunset, it’s (lmll)![ul that anything near 16 777,21() different colors can
be seen. The ability to see 16.7 million colors at one time, no matter how
often it’s claimed in product literature and repeated in magazine re-
views. is a completely meaningless criteria.

Near-Photographic Quality

What is important is the ability to display exactly the same hues and
shades of blue that are seen in the sky. To do that, you need a huge num-
ber of hues and shades to choose from. With 16.7 million colors in the
palette, enough hues and shades are available that skyscapes can be dis-
played with near-photographic quality.

With only 256 colors in the palette, the jumps between hues and
shades are gross, rather than subtle. Instead of a seamless transition
from one blue to the next, changes are marked by clearly visible lines.
This effect is called banding.

With only 16 colors in the palette, skyscapes resemble cheap oil paint-
ings. They look okay from far away, but from up close you can see where
black pixels have been interspaced with the blue to simulate darker hues
and shades, a process called dithering.
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Photographie Quality

So what’s it going to take to get photographic quality? Thirty-two-bit
video cards and 4.29 billion (2732) color choices? No. What’s more
important is smaller pixels. At 72 ppi, color swatches displayed on
the screen can’t be any smaller than /72 X '/72-inch square. The silver-
halide crystals (the smallest elements) used in high-speed camera film
are much smaller. For photographic quality (comparable to 35mm
prints), we need pixels that are just as small as silver-halide crystals. For
lifelike quality, we need pixels that are infinitely small, the same size as
the smallest color changes that occur in nature. For now, infinitely small
pixels pose a formidable technological challenge.

True Grayscale and True Color

To continue with the blue-sky example, the sky is not only blue, but it
also has puffy white clouds shadowed with light gray and dark gray and
black. Eight-bit video cards allow 256 grays, or d“ of the grays that can
be seen by human eyes (called true gr .'Iy.%td]e), or 256 colors (some of
which could be grays). but eight-bit cards don’t allow 256 colors and
256 grays to be chosen at the same time. As a result, eight-bit skyscapes
look very good, but they’re not breathtaking.

Twenty-four-bit video cards allow 16.7-million colors, or all of the
colors that can be seen by human eyes (called true color), and true
grayscale (all 256 grays) to be chosen simultaneously. In reproducing
something as complex as a skyscape, the ability to choose from the entire
visible spectrum of grays and colors makes a noticeable difference. The
24-bit skyscape looks more like a 35mm slide projection than an eight-
bit computer graphic.

The Drawbacks of 24-bit Video

The triple drawbacks of 24-bit video are cost, speed, and storage require-
ments. At the present time, 24-bit cards are considerably more expensive
than 8-bit cards. Prices are expected to come down over a period of time.

Twenty-four bit video is also much slower than eight-bit video. Just
as it takes longer for you and me to read aloud the 24-bit entries in
Table 5-4, than it does to read aloud the 8-bit entries in Table 5-3, it
takes longer for a Macintosh Il to process 24-bit data than it does to
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process 8-bit data. How much longer varies from program to program
and from computer to computer, but it’s generally quite noticeable.
Without a graphics coprocessor, redrawing a 24-bit display can take sev-
eral seconds.

Twenty-four bit video files are also much larger than eight-bit files,
The storage requirements are greater, but file-compression algorithms
and the availabilitv of increasingly lareer hard drives at reasonable

) ghy g
prices makes this less of problem.

VRAM Upgrades

VRAM is an acronym for video random-access memory. In order to up-
grade VRAM, you need three pieces of information:

e The model number of the video card to be upgraded,

¢ The amount of VRAM currently installed on the card and

* The maximum amount of VRAM that can be installed on the card.
Table 5-5 lists the various Apple-brand video cards and video card
upgrades by model number. Once you determine that the card you own
can hold extra memory. it’s relatively simple to install the parts.
Table 5-5. Video Card Model Number Information

Model Number Description

MO211 Macintosh II (4-Bit) Video Card

MO0213 Macintosh Il Video Card Expansion Kit

M5640 Macintosh 1 Extended (8-Bit) Video Card
M0322 Macintosh 1l (4-Bit) High-Resolution Video Card
MO324 Macintosh 11 Extended (8-Bit) High-Res. Video Card
MO504 Macintosh I 1-Bit Monochrome Video Card
MO119 Macintosh I Portrait Display Video Card
MO260 Macintosh Il Two-Page Monochrome Video Card
MO121PA/A Macintosh (8-Bit) Display Card 4.8

MO412LEL/A Macintosh Display Card VRAM Kit

MOS07PA/A Macintosh (24-Bit) Display Card 8.24

M0O122 Macintosh (24-Bit) Display Card 8.24GC

MO505LL/A Macintosh Display Card DRAM Kit
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|dentifying Video Cards—Which Model?

The easiest way to determine how much VRAM is installed on the video
card installed in your Mac is to choose the Control Panel desk accessory
(DA) from the Apple menu and select the Monitors Control Panel device
(CDEYV). This process is shown in Figures 5-1 and 5-2.

E File Edit

About DAs...

Suitcase |1 #K
Calculator+
CalendarBook
Chooser

Control Panel

Find File
Instant H-10
Key Caps
Laser Queue
minilURITER
MockPrinter
MockTerminal
Noie Pad
SmartScrap™
Word Finder™

[E Finder
< WorksPlus Spell

About MultiFinder...

Figure 5-1 Choose the Cantrol Panel DA from the Apple menu.
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Figure 5-2 Select the Monitors CDEV from the Control Panel.
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Figure 5-3 The highest entry listed under “Characteristics of selected monitor:" reveals how
much VRAM is installed.

As shown in Figure 5-3, the highest entry listed under “Characteris-
tics of selected monitor:” reveals how much VRAM is installed. If the
highest entry is “Millions,” then you have a 24-bit card. If the highest
entry is “256,” then you have an 8-bit card. If the highest entry is “16,”
then you have a 4-bit card. If the only entry is “Black & White,” then you
have a 1-bit card.

Not all cards can be upgraded! One-bit cards can’t be upgraded at all
—mnot even to four bits. Four-bit cards can only be upgraded to eight
bits. Newer 8-bit cards can be upgraded to 24 bits but older 8-bit models
cannot. To identify which type video card is currently installed in your
Macintosh II, open the Monitors CDEV (version 4.0 or later) as shown
in Figures 5-2 to 5-4 and click the Options. . . button. With Monitors
CDEV version 4.0 or later, video card model identification is printed
in the upper-left corner of the Options. . . dialog box as shown in Fig-
ure 5-4,

1D Macintosh 1l Video Card

Figure 5-4 With Monitors CDEV version 4.0 or later, video card identification is given in the
upper-left corner of the Options... dialog box.
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“Macintosh 1l Video Card™ indicates an original model. If the highest
entry listed under “Characteristics of selected monitor:™ is 16, then the
card can easily be upgraded from four bits to eight bits. Complete details
are given in the next section. If the highest entry listed under “Character-
istics of selected monitor:™ is 250, then the card has already been up-
graded, or it was originally sold as an eight-bit “*Macintosh 1l Extended
Video Card.” Either way, no further component-level upgrades from 8
bits to 24 bits are possible.

“Mac II High-Resolution Video Card™ indicates an improved model.
The improvements have to do with monitor identification and NTSC
compatibility. For the purposes ol VRAM upgrades, “Mac Il High-Reso-
lution Video Cards™ are upgraded the same as original “Macintosh 11
Video Cards.” If the highest entry listed under ° (,lmla(‘t(-rl-,lu\. of se-
lected monitor:™ is 16, then the card can easily be upgraded from four
bits to eight bits. (:Dl‘lll)’(‘ﬂ‘ details are given in the next w(ClIUI] If the
highest entry listed under © Characteristics of selected monitor:” is 250,
theu the card has already been upgraded, or it was originally sold as an
eight-bit “Macintosh Il Extended High-Resolution Video Card.” No fur-
ther component-level upgrades from 8 bits to 24 bits are possible.

“Macintosh Display Card™ indicates yet another model. If the highest
entry listed under “Characteristics of selected monitor:” is 256, then the
card can easily be upgraded from 8 bits to 24 bits. Complete details are
given following the next section. If the highest entry listed under “Char-
acteristics of selected monitor:” is “Millions,” then the card has already
been upgraded. No further component-level upgrades are possible.

Note that it’s not necessary to remove the card to determine what type
it is and how much memory it has.

Installing 4-Bit to 8-Bit Upgrades

On the original (four-bit) Macintosh 1l Video Card, and on later (four-
bit) Mac II High Resolution Video Cards, eight D41264C VRAM chips
are soldered right on the printed circuit board (PCB) and eight 24-pin
chip sockets are provided for expansion. To upgrade the card from four
bits to eight bits, all vou have to do is plug in another eight D41264C
VRAM (Inps To meet OEM specifications, the additional (lllp'w must be
rated 150 nanoseconds or faster.
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The official Apple Macintosh II Video Card Expansion Kit bears part
number M0213, but generic D41264C VRAM chips can also be used.
These work u_[ualls well and usually cost less money. Check Appendix B
for a list of vendors

In addition, you need a #1 Phillips-head screwdriver to remove the
computer’s lid and a wrist grounding strap to prevent ESD. The use of a
WI‘ISI grounding strap is (owmtl in (:hd[ll(’l 1. With the assumption that
vou've read the ESD precautions given in Chapter 1, here’s the complete
four-bit to eight-bit upgrade procedure:

w o =

Shut down the Macintosh 11 (if necessary), and wait 20 seconds.
Unscrew the video cable from the back of the Macintosh II.
Verify that the disk drives are empty. Unscrew the lid of the Mac-
intosh I1, presp the lid latches and carefully lift the lid up, back and
away as explained in Chapter 4. Do not rotate the lid a full 90°, or
you may break the snaps.

To prevent electrostatic discharge, put on a wrist-grounding strap,
as explained in Chapter 1. If you proceed without a wrist strap,
naturally occurring static electricity may damage the video card
and/or destroy the upgrade.

Grip the bare metal bracket at the back of the video card with one
hand and grip the other side of the video card with your other
hand. Pull the card straight up and out. If the card appears to be
stuck, rock it gently lmm front to back (on the long axis). Do not
rock the card from side to side (on the short axis) or you may break
the NuBus connector. Once the card is out, place it on a conductive
mat or on a sheet of aluminum foil.

As shown in Figure 5-5, the printed circuit board (PCB) used on
the original Macintosh ll Video Card is marked like a grid map.
The numbers 1 to 8 are marked across the top of the PCB, and the
letters A to H are marked along the left edge of the PCB. The empty
chip sockets are at grid locations B1, C1, D1, 11, F1-G1, H1, G2
and H2. Note that one end of each chip socket is notched. The
notch indicates the front of the socket.

Note that each of the eight new chips is also notched. The notch in-
dicates the front of the chip. Insert the eight chips into the empty
sockets one-at-a-time, taking care to point the notch on each chip
in the same direction as the matching notch on the socket.
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8. That’s all there is to it. Reverse steps 5 to 1 and you're all done.
The whole procedure barely takes 10 minutes!
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Figure 5-5 The PCB used on the original Macintosh || Video Card is marked like a grid map.
The empty chip sockets are at grid locations B1, C1, D1, E1, F1-G1, H1, G2, and H2.

Installing 8-Bit to 24-Bit Upgrades

On the Macintosh Il (eight-bit) Display Card 4.8, four TC528128AJ-10
VRAM chips (totalling 512K) are soldered on the PCB and two 68-pin
single SIMM sockets are provided for expansion. To upgrade the card
from 8 bits to 24 bits, all you have to do is plug in two 256K YVRAM
SIMMs, rated 100 nanoseconds or faster.

The official Apple Macintosh Display Card VRAM Kit bears part
number MO4121I/A, but generic 68-pin VRAM SIMMs can also be used.
Generic SIMMs (when available) work equally well and usually cost less
money. Check Appendix B for a list of vendors.

In addition, you need a #1 Phillips-head screwdriver to remove the
computer’s lid and a wrist grounding strap to prevent ESD. The use of a
wrist grounding strap is covered in Chapter 1. With the assumption that
you've read the ESD precautions given in Chapter 1, here’s the complete
8-bit to 24-bit upgrade proce du1c
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Shut down the Macintosh 11 (if necessary), and wait 20 seconds.

= e

Unscrew the video cable from the back of the Macintosh I1.

&

Verify that the disk drives are empty. Unscrew the lid of the Mac-
intosh 11, press the lid latches and carefully lift the lid up, back and
away as explained in Chapter 4. Do not rotate the lid a full 90°, or
you may break the snaps.

4. To prevent electrostatic discharge, put on a wrist-grounding strap
as explained in Chapter 1. If you proceed without a wrist strap.
naturally occurring static electricity may damage the video card
and/or destroy the upgrade.

5. Grip the bare metal bracket at the back of the video card with one
hand, and grip the other side of the video card with your other
hand. Pull the card straight up and out. If the card appears to be
stuck, rock it gently from front to back (on the long axis). Do not
rock the card from side to side (on the short axis) or you may break
the NuBus connector. Onee the card is out, place it on a conductive
mat or on a sheet of aluminum foil.

6. As shown in Figure 5-6, the printed circuit board (PCB) used on
the Macintosh Il Display Card 4.8 is also marked like a grid map.
The numbers 1 to 12 are marked across the top of the PCB and the
letters A to I are marked along the left edge of the PCB. The empty
SIMM sockets are at grid locations D1-6 and E1-6.

“
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65-Pin SIMM Sockets
Latch e bl i Niby

Figure 5-6 The printed circuit board (PCB) used on the Macintosh |l Display Card 4.8 is also
marked like a grid map. The empty SIMM sockets are at grid locations D1-6 and E1-6.
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7. Note that each VRAM SIMM has two mounting holes. Note also
that each SIMM socket has two mounting nibs. Insert the SIMMs
vertically into the sockets until the mounting holes line up with the
nibs, and push back 45° until the latches snap into place.

8. That’s all there is to it. Reverse steps 5 to 1 and you're all done.
The whole procedure barely takes 10 minutes!

Installing 32-Bit QuickDraw Software

In addition to a 24-bit display card, 24-bit video requires System Soft-
ware Version 6.0.5 or later, 2 megabytes of random access memory
(RAM) and 32-Bit QuickDraw. Thirty-two bit QuickDraw is part of the
512K read-only memory (ROM) built into the Macintosh Ilei, I1fx, and
[Isi, but on the Macintosh II, Ilx, and Ilcx which have less powerful 256K
ROMs, a 32-bit QuickDraw INIT has to be added to the System software.
On 800K disks for System 6.0.7, the color folder is on the Printing Tools
disk. Make sure you're using Version 1.2 or later of 32-bit QuickDraw.

To install the 32-Bit QuickDraw INIT which is supplied with System
6.0.7. open the Apple Color folder on the System Additions disk, as
shown in Figure 5-7, and drag the 32-Bit QuickDraw icon into the Sys-
tem Folder of your start-up disk. Restart the computer and 32-Bit
QuickDraw will install automatically, just as if it were part of the ROM.

System Additions
1,274K in disk

7 items 141K available

#Apple File Exchange Foldar

CloseView MacroMaker Folder

Apple Color

1,274K in disk 141K available
X 5 o
(B & =
- Read Me for Apple Color TeachText Laser Prep
]
A 1 i
32-Bit QuickDraw Laserwriter 6
<] |oEh

Figure 5-7 The 32-Bit QuickDraw INIT supplied with System 6.0.7 is in Apple Color folder on

the System Additions disk.
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The 32-bit QuickDraw INIT even works with 8-bit cards, allowing
them to (Ihpldv documents containing more than 256 colors. It also uI-
lows halftone images 1o be printed on monochrome LaserWriters and
adds NTSC-video compatibility to original Macintosh 11 Video Cards.
NTSC upgrades are described in the next section.

Note: Desplte the 32-bit name, only the fzrst 24 bits of 32-bit
QuickDraw are currently used. “The last 8 bits are reserved. for fu-
ture expansmu. -

DRAM Upgrades

On the Macintosh Il (24-bit) Display Card 4.8 GC (graphics co-
processor), eight MCM6295]25 VRAM chips (totalling 1 MB) and six-
teen 524258AJ-10 dynamic random-access memory (DRAM) chips
(totalling 2 MB) are soldered on the printed circuit board (PCB), and
two SIMM sockets are provided for DRAM expansion. Applications writ-
ten to take advantage of the expanded DRAM can redraw the display
faster.

To upgrade the card, all you have to do is plug in two double-sided
DRAM SIMMs. The official Apple Macintosh Dlﬁpl(l\ Card DRAM Kit
(two 1-MB SIMMs) bears part number MO5S05LLA/A. but generie

DRAM SIMMs can also be used. Generic SIMMs work equally well. and
usually cost less money. Check Appendix B for a list of vendors.

In addition, you need a #1 Phillips-head screwdriver to remove the
computer’s lid, and a wrist grounding strap to prevent electrostatic
discharge (I2SD). The use of a wrist ﬂlmmcllng strap is covered in Chap-
ter 1. With the assumption that vou've read the ESD precautions in
Chapter 1, here’s the complete 2 MB to 4 MB DRAM upgrade procedure:

1. Shut down the Macintosh Il (il necessary) and wait 20 seconds.

2. Unscrew the video cable from the back of the Macintosh 11.

3. Verily that the disk drives are empty. Unserew the lid of the Mac-
intosh II, press the lid latches, and carefully lift the lid up, back

and, away, as explained in Chapter 4. Do not rotate the lid a full
90°, or you may break the snaps.
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0.

To prevent electrostatic discharge, put on a wrist grounding strap
as explained in Chapter 1. If you proceed without a wrist strap,
naturally occurring static electricity may damage the video card
and/or destroy the upgrade.

Grip the bare metal bracket at the back of the video card with one
I]il]l({, il]ld g[‘i]:) |.||(.‘ ()lh[:r Si(]t‘ (3" til(‘ \"i(l(?() Ci‘ll‘(i \\'i1|| _\."Olll‘ Ulh('l.
hand. Pull the card straight up and out. If the card appears to be
stuck, rock it gently from front to back (on the long axis). Do not
rock the card from side to side (on the short axis) or you may break
the NuBus connector. Once the card is out, place it on a conductive
mat or on a sheet of aluminum [oil.

As shown in Figure 5-8, the PCB used on the Macintosh 11 Display
Card 8.24 GC is marked like a grid map. The numbers 1 to 16 are
marked across the top of the PCB, and the letters A 10 K are mark-
ed along the left edge of the PCB. The empty SIMM sockets are at
grid locations A5-12 and B5-12.

SIMM Seckets

e [

-

e e T o B o oy M e v

_

B
-+

6 7 § 9 10 11 12 13 14 15 16

[l el [ 5 | ,
B0 16

LT

R O |

A TR

)

Figure 5-8 The PCB used on the Macintosh Il Display Card 4.8 GC is marked like a grid map.
The empty SIMM sockets are at grid locations A5-12 and B5-12.
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&

Note that each DRAM SIMM has two mounting holes. Note also
that each SIMM socket has two mounting nibs. Insert the SIMMs
vertically into the sockets until the mounting holes line up with the
nibs, and push back 45° until the latches snap into place.

That’s all there is to it. Reverse steps 5 to 1 and you're all done.
The whole procedure barely takes 10 minutes!
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NTSC Compatibility Upgrades

NTSC is an acronym for National Television Standards Committee. In
the United States (but not in Europe and Asia), all Beta and VHS video
cassette recorders (VCRs), all of the monitors equipped with standard
Radio Corporation of America (RCA) video-in/video out jacks designed
to work with VCRs, all camcorders, and all of the composite monitors
designed to work with Apple IL. I+, IlI, Ile, and IIGS computers are
NTSC-compatible. So are Commodore Amiga computers. That adds up
to a lot of equipment.

To transfer NTSC-compatible computer images (such as titles, charts,
and graphs) to video tape, all you have to do is connect the video output
of the computer to the video input of the tape recorder. It’s as simple as
dubbing from one tape deck to another and quite useful.

Although it"s not well-documented, all models of the Macintosh 11
Video Card (Original, Extended, and High-Resolution) and all models of
the Macintosh Display Card (4.8, 8.24. and 8.24GC) are also NTSC-
compatible. The earlier cards generally require three items: a custom-
built cable, 32-Bit QuickDraw, and Video Card (NTSC) Utility software.
The latest Macintosh Display Cards simply require a custom-built cable.

Making an NTSC-Compatible Video Cable

Table 5-6 lists the Macintosh II (DB15S) Video Card to AppleColor
High-Resolution RGB Monitor signals. The cable (part number 590-
0161-A) used to connect Macintosh Il Video Cards and Macintosh Dis-
play Cards to AppleColor High-Resolution RGB Monitors has a DB-15P
connector on each end. All 15 wires inside the cable are connected
straight through, as shown in Figure 5-9. The same cable is used to con-
nect Apple High-Resolution Monochrome Monitors.

Table 5-6. Macintosh Il (DB-15) Video Signals
Pin Macintosh Il Video Card  AppleColor High-Res. RGB

1 Red Ground Red Ground
2 Red Video Red Video
Composite Synch Composite Synch
4 Monitor [D, Bit 1 Composite Synch Ground

(continued)
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(continued)

Pin  Macintosh Il Video Card  AppleColor High-Res. RGB

5 Green Video Green Video

6} Green Ground Green Ground

7 Monitor 1D, Bit 2 Not Used

8 Not Used Not Used

9 Blue Video Blue Video

10 Monitor 1D, Bit 3 Not Used

11 Composite Synch Ground/  Not Used
Vertical Synch Ground

12 Vertical Synch Not Used

13 Blue Ground Blue Ground

14 Horizontal Synch Ground Not Used

15 Horizontal Synch Not Used

Shell  Chassis Ground Shield Ground

D-15pP CONNECTIONS DB-15P
1 emmessc 1
A — 2
Pin § P g 9 e 3 pPins v 1%
in 15 4 4 @ Pin 15

=
<
o
el M ]

EXTERNAL VIEW 15

Pin 9

EXTERNAL VIEW

Figure 5-9 Wiring diagram for OEM part number 590-0161-A, Macintosh Il Video Card to
AppleColor High-Resolution RGB Monitor cable.

To connect Macintosh Il Video Cards (Original, Extended. or High-
Resolution) to NTSC-compatible equipment (composite monitors and
VCRs) you need a cable with a DB-15P connector on one end and an
RCA phono plug on the other end. Pin 5 on the DB-15P, green video, is
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connected to the tip of the RCA phono plug, and pin 6 on the DB-15P,
green ground, is connected to the shell of the RCA phono plug. The wir-
ing diagram for this cable is shown in Figure 5-10.

To connect Macintosh Display Cards (4.8, 8.24, 8.24CC) to NTSC-
compatible equipment, pin 5 on the DB-15P is connected to the tip of the
RCA phono plug, pin 6 on the DB-15P is connected to the shell of the
RCA phono plug, and pins 4, 7, and 11 on the DB-15P connector are
jumpered together, as shown in Figure 5-11.

DB-15P CONNECTIONS RCA Plug

Pin 8§ Pin 15
Tip

i Tip
-------------- ‘I" ’
Pin 1 Pin 9 6 hell
Shell

Figure 5-10 Wiring diagram for Macintosh Il Video Card (Original, Extended, High-Resolu-
tion) to NTSC-compatible (composite monitor/VCR) cable.

DB-15P CONNECTIONS RCA Plug

Pin & Pin 15
4 Tip
i I Tip
B wot e Shell

Pin 1 Pin 9 '.: -
1 Shell

©
EXTERNAL V1IEW EXTERNAL VIEW

Figure 5-11 Wiring diagram for Macintosh Display Card (4.8, 8.24, 8.24GC) to NTSC-
compatible (composite monitor/VCR) cable.
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Obtaining an Audio Cable

All sound effects created on the Macintosh Il are normally reproduced by
the computer’s built-in speaker. To transfer sound effects to video tape
without having to use a mi('mphmu‘ vou need a direct-connect audio
cable with a stereo '/s-inch mini plug on one end and two RCA phono
plugs on the other end. This same cable is also used to connect personal
portable stereos and compact disc players to high-fidelity stereo compo-
nent systems. You can buy one ready-made at Radu) Shack.

Connections are made by plugging the sterco "s-inch mini plug into
the speaker jack on the back of the Macintosh I1, and by plugging the two
RCA phono plugs into the left and right audio input jacks on the VCR.

Installing (NTSC) Video Card Utility Software

Older Macintosh 11 Video Cards (Original, Extended, and High-Resolu-
tion) generally require System Sofltware Version 6.0.3 or Idter Monitors
CDEV 4.0 or later, 32-Bit QuickDraw, and Apple Video Card Utility
software. The llUlIl_\ software (a startup INIT) is not available at retail.
Instead, it’s distributed by user groups and authorized on-line services.
Check Appendix B for sources.

To install the Video Card Utility, drag its icon into the System Folder
of your startup disk. If necessary, drag 32-Bit QuickDraw and Monitors
CDEY 4.0 or later into the System Folder as well. When you restart the
computer, the Video Gard Utility icon will be drawn at the bottom of the
screen along with your other INITs. An “X™ drawn through the Video
Card Utility icon on startup indicates that it’s installed, but currently
deactivated, as shown in Figure 5-12.

Activating the NTSC Video Card Utility Software

The Video Card Utility INIT is accessed by clicking the Options button
in the Monitors CDEVY. To activate the software:
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1. Choose the Control Panel desk accessory (DA) from the Apple
menu, as shown in Figure 5-1.

2. Select the Monitors Control Panel device (CDEV), as shown in Fig-
ure 5-2.

3. Select Grays and set the “Characteristics of selected monitor:” to
Black & White.

4. Click the Options button. As shown in Figure 5-13, the Video Card
Utility adds several new options to the Monitors CDEV.

Figure 5-12 An "X" drawn through the Video Card Utility icon on startup indicates that it's
installed, but currently deactivated.

Magintosh |l Video Card

E Use Special Gamma

NOTE:

Gamma options pertain
to System 6.0.7 They
don't appear when
earlier system software
is run, They don't
appear in system 7.0

1.0b3

(O Normal Macintosh video out

[ Flicker Tfilter

@ Interlaced (RS170) out / video tape—‘

This software is provided as a service, and is not for sale or
resale. Apple makes no warranty or representation, either
express or implied, with respect to this software, its quality,
performance , merchantability, or fitness for a particular purpose.
In no event will Apple be liable for direct, indirect, special,
incidental, or consequential damages resulting from any defect in
the software or its documentation. No person is authorized to
make any warranty on this software.

]

Figure 5-13 The Video Card Utility (used with older Macintosh Il Video cards) adds “RS 170
out / video tape” options to the Monitors CDEV.
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Select “Interlaced (RS170) out / video tape™.

(w7 ]

6. Select Flicker filter. Note that Flicker filter is only available when
the “Characteristics of selected monitor:” are set to Black &
White, as instructed in step 3. If Flicker filter can’t be selected,
click the Cancel button and repeat steps 3 to 0.

7. Click the OK button and click the Close Box on the Control Panel.

8. Shut down the computer, wait 20 seconds, and replace the stan-
dard video cable with the correct NTSC-compatible cable.

9. To record sound effects as well, plug the correct audio cable into
the stereo speaker jack on the back of the Macintosh II.

10. Connect the NTSC-compatible equipment, turn the equipment
on and restart the computer.

A typical arrangement looks just like the video card utility icon—the
Macintosh I1 is connected to a VCR which is connected to a television set.
Alternately, you can skip the VOR and connect directly to an NTSC-
compatible monitor, the type with RCA video input jacks. For the first
15 to 45 seconds (depending on the speed of the start-up drive) diagonal
lines accompanied by an unfamiliar noise give the impression that the
vertical hold will need adjustment, but as soon as the Video Card Utility
loads, the vertical signal stabilizes and usual display appears on the tele-
vision screen. To record it, just press the record button on your VCR, the
same as il you were recording a TV show. Other use depends on whether
the video card is an original, Extended, or High-Resolution model. High-
Resolution models have more features.

Use with Original Macintosh Il Video Cards

With the Ilicker filter on (underscan), the desktop size is reduced to 512
X 342 pixels, the same as on a Macintosh Classic. The mouse moves
much slower than usual, but the display is rock solid. The “Characteris-
tics of selected monitor:™ are fixed at Black & White.

With the Flicker filter off (overscan), the desktop size is enlarged to
640 x 480 pixels, the same as on the Apple High-Resolution Mono-
chrome and AppleColor High-Resolution RGB Monitors. The menu bar
is drawn slightly above the top of the display. The mouse moves as usual,
but thin, 1-pixel high horizontal lines flicker. The “Characteristics of
selected monitor:” can be varied. If 16 grays is selected, the NTSC equip-
ment records and/or displays 16 shades of gray. If 16 colors is selected,
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the NTSC equipment records and/or displays the green component of all
16 colors. In that respect. results are similar to using an Apple High-
Resolution Monochrome Monitor. Even though color characteristics are
supported, and even though you're connected to a color VCR and a color
television set, you don’t actually get color.

Use with Macintosh !l Extended Video Cards

Use with Macintosh Il Extended Video Cards is exactly the same as de-
seribed for original Macintosh I Video cards, except that 111(‘ “Charac-
teristics of selected monitor:” are increased to 256 grays or 250 colors.

Use with Four-Bit Mac Il High-Resolution Video Cards

With the Flicker filter on. the desktop size can either be 512 x 384 pixels,
slightly larger than on a Macintosh Classic, or 640 x 480 pixels, the same
as on the Apple High-Resolution Monochrome and AppleColor High-
Resolution RGB Monitors. The mouse moves much slower than wﬂml
but the display is rock solid. The “Characteristies of selected monitor:”

are lixed at Black & White.

With the Flicker filter off, the mouse moves as usual, but thin horizon-
tal lines flicker. The “Characteristics of selected monitor:™ are fixed at
16 grays or colors. Black and white and two-bit video (4 grays or colors)
are not ﬁllpl)“l'l('—(l.

If 16 grays is selected, the NTSC equipment records and/or displays
16 shades of gray. If 16 colors is selected, the NTSC equipment records
and/or displays the green component of all 16 colors. In that respect,
results are similar to using an Apple High-Resolution Monochrome Mon-
itor. Eiven though color characteristics are supported, and even though
vou're connected to a color VCR and a color television set, you don’t
actually get color.

Use With Eight-Bit Mac Il High-Resolution Video Cards

Use with eight-bit Mac 11 High-Resolution Video Cards is exactly the
same as described for lmu-lni Mac Il High-Resolution Video C: ards, ex-
cept that the “Characteristics ol sele uv.(l monitor:” also supports 256
grays or 250 colors.
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Deactivating the Video Card Utility Software
To deactivate the Video Card Utility soltware, follow this procedure:
1. Choose the Control Panel desk accessory (DA) from the Apple
menu, as shown in Figure 5-1.
Select the Monitors Control Panel device (CDEV). as shown in Fig-
ure 5-2.

o

3. Select Grays or Colors and set the “Characteristics of selected
monitor:” to its usual position.

4. Click the Options button.

5. Seleet “Normal Macintosh video out”

0. Click the OK button and elick the Close Box on the Control Panel.

7. Shut down the computer, wait 20 seconds, and replace the NTSC-
compatible cable with the standard video cable.

8. Disconnect the audio cable from the stereo speaker jack on the
back of the Macintosh Il

9. Reconnect the standard monitor, turn the monitor’s power switch
011, Ellld restart !Ilﬂ ('l]l]ll)ll[(‘r.

Configuring Macintosh Display Cards

The purpose of the Macintosh Il Video Utility is to tell the older Macin-
tosh IT Video Cards (Original and Exte mh‘(l) that they're connected to
NTSC-compatible video equipment (not normal Macintosh video e quip-
ment). The newer Macintosh Display Cards (4.8, 8.24, and 8.24GC) get
that information from pins 4. 7, and 10 on the DB-15P end of the Md{r
to-NTSC video cable. When pins 4 and 7 are shorted to pin 11. Vertical
Synch Ground, Display Cards automatically switch l'rmn RS-343
timing (Mac) to RS-170 timing (NTSC). As shown in Fi igure 5-14, inter-
laced displays are internally supported. Video Card Lllhi} h(){l\\’ill‘(‘, is
not needed.

Macintosh 11 Display Cards (8.24 and 8.24GC) also have built-in
Apple Convolution. This logic allows flicker-free eight-bit interlaced
video in real time. Even when the “Characteristics of selected monitor:”
are set to 250 grays or 250 colors (green component only), there is no
flicker and the mouse does not slow down.
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Maeintosh Display Card
NOTE: £
Gamma options pertain

to System 6.0.7 They [64] Use Special Gamma Select monitor type:
don't appear when
earlier system software
is run, They don't
appear in system 7.0

Figure 5-14 Macintosh Il Display Cards (8.24 and 8.24GC) have built-in RS 170/ video tape
options. Interlaced displays are internally supported. Video Card Utility software is not
needed.

As indicated in Figure 5-15, NTSC-compatible video is interlaced.
Interlaced means that even-numbered (horizontal) lines in the computer
display are refreshed on even-numbered (vertical) sweeps and odd-
numbered (horizontal) lines in the computer display are refreshed on
odd-numbered (vertical) sweeps (or vice versa). If you think of the verti-
cal-refresh signal as food, then interlacing forces each horizontal line to
skip every other meal. With thin objects that are only one-pixel tall, the
constant on/off action causes the object to flicker. Thicker objects that
are two or more pixels tall don’t seem to flicker as much, because at least
some part of the object is getting fed. This effect is shown in Figure 5-15.

Apple Convolution is a mathematical formula that averages each line
in the display with the lines directly above and below it. Based on the
convoluted average, the card continuously adjusts the video signal (up
and down) which causes a slight blurring sensation, but stops thin hori-
zontal objects from noticeably blinking on and off.

Desktop Video Software

In addition to HyperCard, other presentation programs which are well
suited for desktop video use are Microsoft PowerPoint and Symantec’s
More. Both hide the menu bar (important when you’ve only got one
video card) and both allow slides to be cycled manually or automatically.
When you get your eredits just the way you like them, you can set them
to music, switch on the NTSC equipment and record the whole thing.

Admittedly, you won’t get professional quality, but if all you want to

do is create slides and titles for family home videos, the stuff you already
own may be all the stuff you need.
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Figure 5-15 If you think of the vertical-refresh signal as food, then interlacing forces each
harizontal line to skip every other meal.

Troubleshooting Video Cards

All Macintosh IT Video Cards (m‘iginai Extended, and High-Resolution)
are built on layered, printed circuit boards (PCBs). Through-hole com-
ponents are soldered on both sides of the PCB. Some cards contain single
outline J-lead (SOJ) surface mount devices (SMDs) which are very diffi-
cult to replace. Compared to servicing Macintosh Plus analog-boards, a
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much higher degree of soldering skill is required to successfully repair
video cards. With the understanding that the information in this section
is for trained technicians working in fully-equipped radio/TV repair
shops only. here’s a list of common symptoms and solutions:

1. Completely dead cards are usually associated with the PCA 14-pin
EP8302 delay line.

2. Color blotches that have been isolated to the card (not due to color
purity problems on a particular monitor) are usually associated
with the Bt453KP (triple 8-bit 66-MHz) RAMDAC. Original and
Extended Macintosh I Video Cards use a 40-pin plastic dual-
inline package (DIP) with 0.6-inch spacing between pin centers.
Macintosh Il High-Resolution Video Cards use a surface-mount
44-pin plastic J-lead package.

3. Static that has been isolated to the card is usually associated with
one or more of the D41264C-12 VRAM chips. Replacement chips
that were originally soldered should be socketed to facilitate future
repairs. The correct socket to use is a 24-pin solder tail DIP with
0.4-inch (not 0.3-inch) spacing between pin centers.

Compared to the cost of “a whole new video card,” you can generally
save big money by getting your old video card repaired. Some firms spe-
cialize in Macintosh 1l Video Card repairs. Others carry replacement
parts. Check Appendix B for a list of vendors.

That’s it for Macintosh 1l Video Cards. Next, we’ll look at DRAM—
memory and coprocessor upgrades.
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DRAM—Memory and
Coprocessor Upgrades

This chapter shows you how to add memory and coprocessor upgrades to
a Macintosh 1I. All models are covered. through and including the
Macintosh [Isi. The instructions assume that you're familiar with ESD
and that you know how to take your Macintosh apart. If necessary,
please read Chapter 1 for ESD-prevention information and Chapter 4
for take-apart information before proceeding.

Types of DRAM Chips

The expression dynamic random access memory (DRAM) generally re-
fers to a single memory chip or to a bank of memory chips. On the Mac-
intosh 11, banks of DRAM chips are soldered to small printed circuit
boards (PCBs) called single inline memory modules (SIMMs).

Each module contains a set of two to nine DRAM chips. Each module
plugs into a matching SIMM socket on the Macintosh I logic board. To
fit the SIMM sockets. each module is manufactured to a standard width
but the height of the module varies according to the type of DRAM chip
used. Common types of DRAM chips include dual inline package (DIP),
plastic leadless chip carrier (PLCC), and single outline J-lead (SOJ).

153
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As shown in Figure 6-1, 256K DIP SIMM refers to a through-hole
memory module with 16-pin DIP chips. The chip leads extend through
holes drilled in the PCB, and all connections are soldered on the back
side of the board. Each 256K DIP SIMM may have two or eight chips,
depending on the density of the DRAM chips used. In general, 250K DIP
SIMMs are physically larger and consume more power than other types.

Figure 6-1 DIP SIMM refers to a through-hole memory module with 16-pin DIP chips.

PLCC SIMM refers to a solid memory module with 18-pin surface-
mount chips. As shown in Figure 6-2, two sides of the chip have five
leads each. The other two sides have four leads each. All 18 leads are
soldered on the front side of the module.

Figure 6-2 PLCC SIMM refers to a solid memory module with 18-pin surface mount chips.

SOJ SIMM refers to a solid memory module with 20-pin surface
mount chips. As shown in Figures 6-3 and 6-4, each 50J SIMM can have
either two or eight chips, depending on the capacity of the DRAM chips
used. As shown in Figure 6-5, PCB layouts vary from manufacturer to
manufacturer.
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Figure 6-4 SOJ SIMMs can have either two or eight chips, depending on the capacity of the
DRAM chips used.

Figure 6-5 SOJ SIMM PCB layouts vary from manufacturer to manufacturer.

Some manufacturers use a combination of PLCC and SOJ DRAM
chips, as shown in Figure 6-6. The important point is, that while they
look different, and while their power requirements are different, the
memory capacity (256K) of each of the SIMMs shown in Figures 6-1 to
6-0 is identical.
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Figure 6-6 Some manufacturers use a combination of PLCC and SOJ DRAM chips.
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Memory Capacity

SIMMs also differ in their memory capacity, power requirements, and
speed. Memory capacity refers to the density of the DRAM chips used on
the SIMM. The original Macintosh Il can accept 250K SIMMs, 1 MB
SIMMs. and special 4 MB SIMMs. One-megabyte and 4 MB SIMMs look
pretty much like the 250K SIMMs shown in Figure 6-1 to 6-0, except
that the part numbers on the chips are different. Chips marked 41256
indicate a 250K SIMM. Chips marked 511000 indicate a 1 MB SIMM.
Chips marked 514100 indicate a 4 MB SIMM. Four megabyte SIMMs
made especially for the Mac II/1lx have an extra programmable array
logic (PAL) chip on them. Four megabyte SIMMs made especially for the
Mac llex/ei and Mac Ilsi don’t have the extra chip. The former type
works in all five models. The latter type only works in the Mac Ilex/ci
and the Mac Ilsi.

Electrical configurations also differ. The Macintosh 1I/1lx, Hex/Ilei,
and Ilsi use 60-pin SIMMs. As shown in Figures 6-1 to 6-6, 60-pin
SIMMs have 30 electrical contacts on each side of the module. The Mace-
intosh 1fx uses 128-pin SIMMs. The 128-pin SIMMs have 064 electrical
contacts on each side of the module. The 128-pin SIMMs are also '4+-inch
longer than the 60-pin type. The point to remember is that 8ONS, 60-pin
SIMMs taken from a Macintosh [I/1lx, Hex/Ilei, or llsi won't fit into a
Macintosh Ifx and vice-versa. They’re physically incompatible.

Power Requirements

.

Chips marked with a “C” (as in 511000C) are made from complemen-
tary metal-oxide semiconductor (CMOS) material. CMOS 5IMMs con-
sume less power than other types. That leaves more power for hard
drives and NuBus cards.

I1’s very important to install CMOS SIMMs in the Mac llex/ci, because
their power supplies (rated 108W) are 50% weaker (108 x 150% = 162)
than the 156W power supplies used in the Macintosh [/11x/1fx. Al-
though other types of SIMMs can be used in the Hex/Ilei, the Hex/llcei
power supply may shut down (or refuse to run) if a big hard drive and a
full complement of NuBus cards are added later on.

On the lsi, where the power supplies (rated 44W) are 350% weaker
(44 x 350% = 154) than the 156 W power supplies used in the Macintosh
[/1x/1x, and 250% weaker (44 x 250% = 110) than the 108W power
supplies used in the Hex/ci. CMOS SIMMs are considered a necessity.
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Speed

Speed is measured in billionths of a second (nanoseconds or ns). Speed

ratings are like golf scores. The lower the number, the faster the speed.
Hl\f\la rated 1: )()ns are faster than SIMMs rated 150l\b SIMMs rated
TOONS are laster than SIMMs rated 120NS, and so on.

Speed ratings are indicated by two digits marked on the SIMM. In Fig-
ures 0-1 and 6-5, the =127 indicates 120 nanoseconds. In Figure 6-2,
the “-157 indicates 150 nanoseconds. Relatively slow 150ns (-15)
SIMMs are [ine for use in a Macintosh Plus or a Macintosh SE. but 150ns
SIMMs usually cause system errors in a Macintosh 1I/11x or Ilex. Some-
times, they won't work at all.

In Figure 6-3. the “-107 indicates 100 nanoseconds. One hundred ns
SIMMs are faster than 120ns SIMMs, but they're the slowest SIMMs that
can be used in a Macintosh Ilsi. One hundred twenty ns SIMMs which
work perfectly in a Macintosh [/11x/llex don’t work properly in a 1lsi!

In Figures 6-4 and 0-06, the last two numbers are “807 indicating
80 ns. E whn ns SIMMs are even faster than 100ns SIMMs, but they're
the slowest SIMMs that can be used in a Macintosh Tlci. One hundred ns
SIMMs which work perfectly in a Macintosh [I/11x/Hex/Hsi don't work
properly in a Ieil

System errors pertaining to one particular machine may also be the
result of mixing speeds. Although most other sources say that it’s per-
fectly OK to f_ln that, it’s been my experience when SIMM speeds are
mixed. mystery problems occur. Replacing the oddball SIMMs so that
the entire complement of four or eight SIMMs are all the same speed
(preferably the faster speed), usually cures the problem. This informa-
tion is summarized in Table 6-1.

Table 6-1. Macintosh II SIMM Specifications

Model Min.Speed Contaels
Mae H/1x/1ex 120 NS 60
Mac Ilci 80 NS 60
Mac Ilfx 80 NS 128

Mae [lsi 100 NS 60
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Identifying Banks A and B

As shown in Chapter 4, Figures 4-32 and 4-34. there are eight DRAM
SIMM sockets in the Macintosh Ilex/Ilci but only four DRAM SIMM
sockets in the Macintosh llsi. The SIMMs are arranged in banks of four,
generally referred to as Bank A and Bank B. This causes a lot of confu-
sion, because “Bank A” and “Bank B” are not always labeled (so which is
which?), and various revisions of the Mac 1I/1Ix/Ilfx logic board are all
marked differently.

As shown in Figure 6-7. the SIMM sockets on the original Macintosh 1
logic board are marked in ascending order from SIM1 to SIM4. Note that
SIM is spelled with only one “M™ and that “Bank A” and “Bank B” are
not marked. In addition, the left-to-right orientation of the SIM1-to-
SIM#4 labels gives the impression that Bank A might be the sockets mark-
ed SIM1 and SIM2 while Bank B might be the sockets marked SIM3 and
S5IM4. Not so!

As shown in Figure 6-8, the SIMM sockets on later Macintosh II logic
boards are marked in descending order from SIM4 to SIM1! Bank B is
actually on the left (SIM4 and SIM3). Bank A is actually on the right
(SIM2 and SIM1). This right-to-left arrangement is exactly the opposite
of earlier Mac Il boards! Right-to-left is also consistent with the Ilx and
the Hex/Ilei, but the Ifx is arranged a third way.

As shown in Figure 6-9, the SIMM sockets on a llfx are rotated 180°
and marked in staggered order from J31 to J38. Bank A refers to the four
sockets closest to the back of the computer. Bank B refers to the four
sockets closest to the front of the computer. The point is that the various
Mac Il logic boards are all marked differently. The labels on some Mac-
intosh 1l logic boards are exactly the reverse of others. The fact that
they're all marked differently is not always made clear when you buy
SIMMs. That makes it easy to misunderstand the directions.

Configuring the Macintosh II/lIx/IIfx and Macintosh Ilcx

The original Macintosh 11 shipped with four 256K SIMMs totalling 1 MB
(4 x 256K) of memory. As shown in Figure 6-10, the SIMMs were in-
stalled in the four sockets closest to the right side of the computer. The
four sockets closest to the left side of the computer were empty. All eight
sockets are directly below the drive bay. To get at them, the drive bay
has to be removed, as illustrated in Chapter 4, Figure 4-4.
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Figure 6-9 The SIMM sockets on the Macintosh IIfx logic board are marked in a staggered
order from J31 to J38.

Figure 6-10 The original Macintosh Il shipped with four 256K SIMMs totalling 1 MB
(4 x 256K) of memory.
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One-to-two megabyte upgrades simply involve plugging four 256K
SIMMs into the empty sockets, but 1 MB-to-5 MB upgrades are handled
differently: The 256K SIMMs are removed, the 1 MB SIMMs are installed
in their p[dte and the 256K SIMMs are installed in the previously empty
sockets. That’s not obvious.

Obvious or not, the Mac 1I/1Ix/11fx and Mac llex rule is that the high-
est-capacity SIMMs always go in Bank A. If you leave the 256K EJIMMS in
their factm\ locations and plutr four 1 MB SIMMs into the empty sockets
(Bank B), then 1 MB-to-5 MB upgrades won’t work. Depending on the
revision number of the logic board, you’ll either get an error sound, or 3
of the 5> MB will not be rm,ngm.ced.

A second rule applicable to all models of the Macintosh Il is that
SIMMs are always added and/or removed in sets of four. Banks A and B
must either be full or empty. The total number of SIMMs must always
be divisible by four. That allows 15 different SIMM configurations, of
which only 9 are permitted, as summarized in Table 6-2. Other configu-
rations (where the total number of SIMMs is not divisible by 4) stop the
computer from working and result in an error tone.

Table 6-2. SIMM Configurations for Mac [1/11x/11fx/1lex
Total Memory Bank B Bank A

1 MB empty all 256K

2 MB all 256K all 256K

4 MB empty all 1 MB

5> MB all 250K all 1 MB

8 MB all 1 MB all 1 MB
16 MB# empty all 4 MB**
17 MB* all 250K all 4 MB#**
20 MB* all 1 MB all 4 MB##
32 MB* all 4 MB all 4 MB#**
error all 256K empry
error all T MB empty
error all 1 MB all 250K
error all 4 MB empty
error all 4 MB all 250K
error all 4 MB all 1 MB

* Configurations greater than 8 MB require System 7.
** Mac [I/1lx require FDHD ROMs and PAL SIMMs,
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Configuring the Macintosh llci

The Mac Ileci differs from the Mac I1/11x/1fx and the Mac llex in that it
doesn’t matter where you put the SIMMs. All 15 configurations work,
but only 12 support the Ilci’s built-in RAM-based video. Since refreshing
the video takes time, vou can speed things up on a Ilei by installing a
Macintosh 1l Video Card or a Macintosh Display Card into a NuBus slot
and putting all (or most) of the RAM in Bank B. This information is
summarized in Table 6-3. Other configurations (where the total number
of SIMMs is not divisible by 4) stop the computer from working and
result in an error tone.

Table 6-3. SIMM Configurations for Mac Ilci

Total Memory  Bank B Bank A Built-in Video
1 MB empty all 256K Yes
2 MB all 250K all 250K Yes
4+ MB empty alltMB  Yes
5 MB all 256K all 1 MB  Yes
8 MB alltMB  all TMB  Yes
16 MB* empty all4 MB Yes
17 MB* all 256K all4 MB  Yes
20 MB* all TMB  all4 MB  Yes
32 MB* all4 MB  all 4 MB Yes
1 MB all 250K empty No
4 MB all TMB  empty No
5 MB all1MB  all 256K Yes
16 MB* all4 MB  empty No
17 MB* all4 MB  all 256K Yes
20 MB* all4 MB  all 1 MB  Yes

* Configurations greater than 8 MB require System 7.

Configuring the Macintosh Ilsi

The Macintosh Ilsi differs from the Macintosh 1I/11x/1Ifx and the Macin-
tosh Ilex/ei in that only four SIMM sockets (instead of eight) are pro-
vided. One megabyte of DRAM is permanently soldered to the logic
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board. The Ilsi also works with 2 MB SIMMs. This allows five configura-
tions, all of which support the built-in RAM based video. as summarized
in Table 6-4. Installing less than four SIMMs stops the computer from
working and results in an error tone.

Table 6-4. SIMM Configurations for Mac Ilsi

Total Memory  Expansion Bank Built-in Video

1 MB empty Yes
2 MB all 256K Yes
5MB all 1 MB Yes
9 MB* all 2 MB Yes
17 MB* all 4 MB Yes

# Configurations greater than 8 MB require System 7.

Installing and Removing SIMMs

SIMMs are easy enough to install and remove, but people who’ve previ-
ously installed SIMMs into a Macintosh Plus or a Macintosh SE may have
trouble. As shown in Figure 6-11, the installation angles are exactly re-
versed! Mac Plus SIMMs go in straight, then lie at an angle, but Mac 11
SIMMs go in at an angle then straighten up! If you're not aware of that
and vou try to put the SIMMs in backwards (correct for a Macintosh
Plus) you may break the sockets.

Replacing a single SIMM socket involves removing the whole logic
board, and desoldering/resoldering 120 contacts (60 x 2). That’s time
consuming. It also requires expert soldering skills. Most shops charge
accordingly.

To avoid unnecessary repairs, study Figures 6-10 and 6-11 very care-
fully. Notice in Figure 6-10 that the chips face Bank A. The smooth
backs of the modules face Bank B. This orientation is correct for all mod-
els of the Macintosh I1, through and including the llci, whether Banks A
and B are labeled or not. [t’s also true for the Macintosh [Ifx and for the
SE30.

As each SIMM is inserted, it’s important to latch the bails. At the top
of the bails are tiny hooks which hold the PCBs in place. As shown
in Figure 6-12, the ‘bail hooks resemble half arrows. If one of the half
arrows is off to the side rather than securely on top of the SIMM, the
upgrade may not work.
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Figure 6-11 Mac Plus SIMMs go in straight then lie at an angle, but Mac || SIMMs go in at an
angle then straighten up!
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Figure 6-12 As each SIMM is inserted, it's important to latch the bails.

There are two types of SIMM sockets, The older sockets (nsed in origi-
nal Mac Ils) were black. The newer sockets (used in the latest models)
are white. The white sockets are much harder to work with. Conse-
quently, they give more trouble. Be especially careful when working with
them.
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Troubleshooting SIMM Installations

When a SIMM upgrade doesn’t work, and you get an error tone, it’s usu-
ally because:

* The SIMMs have been installed in the wrong sockets.

o The SIMM speed is too slow for this Mac II.

¢  Someone tried to install the SIMMs backwards and bent or broke
the sockets.

s The bail hooks are not latched.

When a SIMM upgrade doesn’t work, and the computer hangs on
“Welcome to Macintosh™ or at some other point during the start-up se-
quence (when it worked perfectly prior to the upgrade), it’s usually be-
cause of an INIT conflict. How can that be when all you did was add
SIMMs, not new INITs? Some INITs behave differently when you have
more memory.

To correct the problem, start up from a known-good (preferably
INIT-free) system disk, and remove all the INITs from the System folder
of your normal start-up disk. Restart the computer. If the normal start-
up disk works now, vou’ll know that INIT conflicts were causing the
problem. Replace each INIT, one at a time, shut down and restart until
the problem reoccurs. When it does, the last INI'T you installed is the one
responsible.

PMMU Upgrades for the Macintosh Il

Another way to add more memory to an original Macintosh 1l is to re-
place the OEM address memory management unit (AMU), alternately
known as a Hochsprung memory management unit (HMMU). with a
Motorola MC68851RCTOA paged memory management unit (PMMU).
Provided that you're running System 7 and that you have a large enough
hard drive, a PMMU upgrade turns 2 MB machines into much more use-
ful 15 MB machines. Not bad for a single chip.
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Locating the HMMU

As shown in Figures 0-7 and 6-13, the OEM HMMU on early Mac II logic
boards is located at board reference U67. As shown in Figure 6-8, the
OEM HMMU on later Mac 11 logic boards is located at grid reference
UG13 (U at G-13). Other board revisions may be labeled differently.
The general location is directly beneath the drive bay toward the front of
the computer.

ue7
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Figure 6-13 The OEM HMMU on early Mac || logic boards is located at board reference U67.

Removing the HMMU

Notice the dot in the lower right corner of the HMMU chip. The dot in-
dicates pin one and points to a “17 printed on the logic board. The
Motorola MC68851RC16A PMMU chip is marked with a gold-colored
stripe, just like the nearby MC68020RC16B CPU and the nearby
MCO68881RC16A FPU. When the PMMU chip is installed, the gold-
colored stripe on the chip must point toward the “17 on the logic board.
It’s important to note that relationship now, so that you don’t absent-
mindedly insert the PMMU incorrectly.

To remove the HMMU, carefully pry between the HMMU socket and
the HMMU chip with a small flat-head screwdriver. Note that the chip is
very thin. The socket is several times thicker than the chip. Be sure to
insert the screwdriver between the chip and the socket, not between the
chip and the logic board. If you try to pry the socket loose, it’s not going
to work, and you may break the PCB.
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The HMMU is a 70-pin device. Each pin is deeply rooted into the
socket. You can’t pull this chip like a two-penny nail. Instead, take tiny
bites and keep the tool moving. As my grandparents used to say: “Nao é
a forga, mas é o jeito.” (It's not the force, it’s the technique.) Once or
twice around the perimeter (10 to 12 small prys), and the HMMU should
lift right off.

Installing the PMMU

Orient the PMMU such that the stripe on the chip points toward the “17
printed on the logic board. Align the pins with the socket and carefully
press the chip home. Don’t pound on the PMMU, or you may break the

PCB.

When the chip is fully seated, a slight space will remain between the
chip and the chip socket. How large a space? About the same as the
space between the nearby CPU and IFPU chips and their sockets.

Troubleshooting PMMU Upgrades

When there’s no raster on restart immediately after a PMMU upgrade,
the problem may be a defective socket. To wor k with a PMMU. the sock-
et must have a 13 x 13 pin grid array (PGA) with 150 contacts. Some
Mac Ils contain HMMU-specific sockets with only 70 unevenly spaced
contacts. These can’t be identified from the top of the logic board.

To verify that the socket is at fault, remove the logic board, as de-
scribed in Chapter 4. and examine the solder work underneath the
HMMU socket. As shown in Figure 6-14, the HMMU socket on early
Mac IT logic boards is bordered by C191, C30, C190, and C129. A good
socket lld‘a 150 symmetrically spaced solder joints, all ((]Illlf‘Cl(‘(I by
traces, exactly as shown. A defective socket has 70 unevenly spaced sol-
der joints, just enough for the HMMU. If the solder work on your board
does not resemble Figure 6-14, reinstall the HMMU and forget about a
PMMU upgrade. Other than replacing the logic board, there’s no way to
make it work.
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Figure 6-14 The HMMU socket on early Mac 1 logic boards is bordered by C191, C30, C190,
and C29.

Installing Virtual Memory Software

To turn on the virtual memory software, choose Control Panels from the
Apple menu (System 7 or greater), and double click the Memory CDEV.
Select a hard disk with ample storage space, use the lower set of double
arrows to set the total memory amount and click the Virtual-Memory On
button.

In order to give maximum memory size when using 24-bit virtual
memory, you must install NuBus cards in contiguous slots. On the Ilex,
[ill from the lowest numbered slot (89) up. On the Ilei, start from the
highest numbered slot (SE) when not using RAM-based video. Other
Macs start from either end. Note that this is only for 24-bit virtual mem-
ory; 32-bit virtual memory does not have this restriction. Installing cards
in this fashion may obstruct the flow of air through the fan. so the user
must weigh the benefits of 24-bit virtual memory versus the risk of dam-
age from overheating.

To check the installation, restart the computer and choose About This
Macintosh from the Apple menu. When run on an original Mac II. the
software recognizes 14 MB of gross memory (14 x 1024 = 14,336), then
subtracts 1 MB (1,024) for every installed NuBus card. The HD-40
shown in Figure 6-16 shares a Mac Il with twin video cards, so the total
memory shown is 12 MB (14,336 - 2048 = 12,288K).
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Figure 6-15 To turn on the virtual memory software, choose Control Panels from the Apple
menu (System 7 or greater), and double click the Memory CDEV.,
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Figure 6-16 To check the installation, restart the computer and choose About This Macin-
tosh from the Apple menu.

Troubleshooting Virtual Memory

If vou have a 2 MB Mac Il. Virtual lets you get real work done under
MultiFinder but some things aren’t compatible. Versions of Tops net-
working software (made for System 6), crash the computer on startup if
more than 8 MB is available. Early versions of Microsoft Mail crash if
more than 8 MB is available. Early versions of the Macintosh Display
Card 8.24GC (graphics accelerator) don’t work unless the accelerator is
disabled. Direct-conneet HP-Desk Writer printers which communicate at
57.600 baud produce “Datacomm buffer overrun—no DTR handshak-
ing” errors but HP-DeskJet printers (original. DeskJet Plus, and DeskJet
500) which communicate at 9,600 or 19,200 baud all work fine.

Printer spoolers slow down the computer so much that they become
useless. Software that runs in the background can make the mouse jump.
Otherwise, a Mac Il running virtual memory handles about the same as a
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Macintosh Plus. Is a slow Mae Il useful? You bet it is. A good part of this
book was written under 8 MB of virtual memory (using an Apple CDEV
designed for System 6) on an original Mac Il with only 2 MB of DRAM
(eight 256K SIMMs). Microsolt Word 4.0b, Microsoft Works 2.0a en-
hanced by Lundeen and Associates WorksPlus, Spell 2.0a6, MultiFinder
0.0.7. SuperPaint 2.0a, and just about everything else I use regularly ran
perfectly. Switching between open applications was much slower than
I'm used to, and sometimes that tried my patience, but every time |
switched Virtual off, I quickly turned it back on. So what’s the bottom
line? Virtual may not be as fast as DRAM. but it does work, it is useful,
and provided you buy the PMMU right, you just can’t beat the cost per
megabyte.

FPU Upgrades for the Macintosh Il

Another way to enhance an original Macintosh 11 is to replace the factory
installed MC68881RC16A floating point coprocessor unit (FPU) with an
MC68882RC16A FPU (the same as on a Macintosh 1lx). Both chips are
externally clocked at 16MHz but the MC68882 is much faster internally.
Object-oriented graphics programs, scientific applications, and spread-
sheets all benefit from the extra speed. Depending on the application,
performance improvements of 40% to 100% can be expected. The dif-
ference is definitely noticeable.

Locating the FPU Socket

As shown in Figures 6-7 and 0-13, the *881 FPU on early Mac 1l logic
“hoards is located at board reference U2. As shown in Figure 6-8, the ‘881
FPU on later Mac 1l logic boards is located at grid reference UIT1 (U at
[-11). Other board revisions may be labeled differently. The general lo-
cation is directly beneath the drive bay toward the front of the computer.
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Removing the Existing FPU

Notice the gold-colored stripe on the existing FPU chip. The stripe indi-
cates pin one and points to a “17 printed on the logic board. The Motor-
ola MC68882RC16A FPU chip is also marked with a stripe. just like the
nearby MC68020RC16B CPU. When the new FPU chip is installed, the
stripe on the new chip must also point toward the “1” on the logic board.
It’s important to note that relationship now, so that you don’t absent-
mindedly insert the new FPU incorrectly.

To remove the existing FPU, carefully pry between the FPU socket
and the FPU chip with a small flat-head screwdriver. Note that the chip
is very thin. The socket is several times thicker than the chip. Be sure to
insert the screwdriver between the chip and the socket, not between the
chip and the logic board. If you try to pry the socket loose, it's not going
to work, and you may break the PCB.

The FPU is a 64-pin device. Each pin is deeply rooted into the socket.
You can’t pull this chip like a two-penny nail. Instead, take tiny bites
and keep the tool moving. As my grandparents used to say: “Ndo é a
Jor¢a, mas é o jeito.” (It’s not the force, it’s the technique.) Once or twice
around the perimeter (10 to 12 small prys), and the FPU should lift
right off.

Installing the MC68882 FPU

Orient the ‘882 such that the gold-colored stripe on the chip points to-
ward the “17 printed on the logic board. Align the pins with the socket
and carefully press the chip home. Don’t pound on the ‘882, or you may

break the PCB.

When the chip is fully seated, a slight space will remain between the
chip and the chip socket. How large a space? About the same as the
space between the CPU (located just to the right) and its socket.
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FPU Upgrades for the Macintosh llsi

While the original Macintosh II has a MC68881 FPU, and the Macintosh
[Ix /1fx and Hex/1lei all have MC68882 FPUs, the Macintosh Ilsi has no

IFPU. The Macintosh llsi is not even supplied with an FPU socket!

FPU upgrades require an expansion card. As shown in Chapter 4,
Figure 4-34, the FPU socket is supplied on the card; an ‘882 plugs into
the socket and the card plugs into the Ilsi’s expansion slot. The cards
offer other features as well. We’ll have more to say about them in Chap-
ter 7—NuBus Expansion Card Upgrades,



Nubus Expansion

Card Upgrades

This chapter shows how to add NuBus expansion cards to a Macintosh 11.
All models are covered, through and including the Macintosh Isi. The
instructions given here assume that vou're thoroughly familiar with ESD
and that you know how to take your Macintosh apart. If necessary.
please read Chapter 1 for ESD-prevention information and Chapter 4
for take-apart information before proceeding.

Types of NuBus Cards

When the Macintosh was introduced in 1984. people criticized it for
its closed architecture. What you bought was what you got. There were
no expansion slots. There was no way to upgrade. Today. you can add
almost anything you want to the Macintosh I/1Ix/1lfx and Ilex/llei be-
cause these models are equipped with NuBus expansion slots. Compat-
ible cache cards. coprocessor cards, modem cards. networking cards,
parallel interface cards, printer cards, serial interface cards, and all types
of video cards are readily available.

Only two restrictions apply to NuBus expansion-card upgrades. First,
y PP1) I Pe -
yvou can only add as many NuBus cards as you have slots. Full-size

acintosh x/1fx computers have 6 NuBus slots. Compact Macintosh
Macintosh 1/11x/11f puters | 6 NuBus slots. Compact Macintos!
lHex/llei computers have 3 NuBus slots. The Macintosh Ilsi has no NuBus
slots—a single NuBus slot is optional.
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Power Requirements

Second, the cumulative power requirements (expressed in watts) of the
total number of NuBus cards installed in any computer must not exceed
the number of NuBus slots x 13.9. For a Macintosh 1/1x/1lfx, that
means no more than 83.4 watts (6 slots x 13.9 watts per slot) of NuBus
cards. For a Macintosh Ilex/llei, that means no more than 41.7 watts (3
slots X 13.9 watts per slot) of NuBus cards.

The second rule poses more of a problem for compact Macs than it
does for full-size models. Three 20W cards (3 x 20 = 60W) leave 23.4
watts to spare (83.4 — 60 = 23.4W) in a Mac [I/1Ix/1lfx, but overload a
Mac llex/ci by 18.3 watts (41.7 — 60 = -18.3W). So. just because three
cards work in a Mac [I/lIx/Ilfx, doesn’t necessarily mean that the same
three cards are going to work in a Mac llex/ci. If their combined power
requirements are 41.7 watts or less, they will work. If their combined
power requirements are greater than 41.7 watts, they probably won’t.
Just one 20W card will stop a fully-loaded Macintosh Ilsi (equipped with
optional slot adapter) from working.

Unfortunately, NuBus card power requirements are not always listed
in product literature. In addition, some vendors are very reluctant to
reveal that information. For reference, the power requirements of vari-
ous Apple-brand NuBus cards are listed in Table 7-1.

Table 7-1. NuBus Card Power Requirements

Model No. Description Walls
MO410LL/A Apple EtherTalk NB Card 10.1
MO261 Apple Coax/Twinax Card 10
MO264 Apple Serial NB Card 12.5
M0237 Apple TokenTalk NB Card 15
MO0211 Macintosh II Video Card 10
M5640 Macintosh Il Extended Video Card ?
MO322 Macintosh 11 High-Resolution Video Card 10
MO324 Macintosh I Extended High-Res. Video Card ?
MO504 Macintosh II 1-Bit Monochrome Video Card 5
MO119 Macintosh II Portrait Display Video Card ?
MO260 Macintosh Il Two-Page Monochrome Video Card ¢
MO121PA/A Macintosh Display Card 4.8 7
MO507PA/A Macintosh Display Card 8.24 ?

MO122 Macintosh Display Card 8.24CC 20
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Installing and Removing NuBus Cards

The installation and removal of NuBus cards is pretty well covered with
text and graphics in Chapters 4 and 5. Here's a quick summary of the
installation procedure:

2

-

IFollow the take-apart procedure for your specific computer as giv-
en in Chapter 4.

Inside the CPU cabinet, each NuBus slot is fitted with a 96-pin
IZuro-DIN connector. As shown in Figure 7-1, original Macintosh
Il computers contain six 96-pin Euro-DIN connectors labeled “9 A
B € D E.” Macintosh llex/ci computers contain three 96-pin Euro-
DIN connectors marked “9 A B” or “C D E.” Select an empty 96-
pin Euro-DIN (NuBus) connector.

As shown in Figure 7-2, empty NuBus slots are capped by metal
expansion cover shields, which are in turn covered by plastic hole
plugs. From the top edge of the CPU cabinet, gently pull up the
slot’s metal expansion cover shield. Notice how the shield connects
to the CPU cabinet. The expansion card is going to connect exactly
the same way. Practice inserting and removing the expansion cover
shield until you see how it works.

I'rom the inside of the computer, push out the slot’s plastic hole
plug. Use your fingers to push out the plug. Don’t use a screwdriver
or any other metal tool.

Figure 7-1 Original Macintosh Il computers contain six 96-pin Euro-DIN connectors labeled
“OABCDE”



176

Macintosh I Repair and Upgrade Secrets

Laxpansion cover shicld

i

1=

| (1) ([T} |D

S S — NuBlus connector

3-D FIEN OF MACINTOSH 11 €t/

i .’//”/— NuBus connector

Hole plug /

Figure 7-2 Empty NuBus slots are capped by metal expansion cover shields, which are in

turn covered by plastic hole plugs.

w

up with the card’s expansion cover shield.

0. Reverse the take-apart procedure to complete the installation.

Allow about 15 minutes to complete the NuBus-card installation pro-
cedure the first time you try it. After that, subsequent installations

should only take about five minutes.

When no cards are installed. the back of the Mae 1/11x/11fx CPU
cabinet tends to bow outward. While paying special attention to
the card’s built-in expansion cover shield, insert the card into the
slot. If necessary push in on the back of CPU cabinet until it lines
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Identifying Slots $9 through $E

A common problem having to do with NuBus card installations has to do
with NuBus slot identification. As shown in Table 7-2. every revision of
the Macintosh Il logic board is marked differently. In addition, the board
references are written in hexadecimal (base 16). To someone unfamiliar
with the hexadecimal numbering system, that’s not obvious.

In the hexadecimal numbering system the numbers 1 t0 9 are written
the same as in the decimal (base 10) numbering system, but the numbers
10 through 15 are written as A, B, G, D, E, dml . Sometimes, hexadeci-
mal numbers are preceded by a dollar-sign symbol (as in $A. $B, SC, $D,
$E. and $I). Other times hexadecimal numbers are not preceded by dol-
lar signs.

Another problem has to do with translations. Hexadecimal numbers
tend to be translated into decimal on-the-fly (as a matter of course), the
same way bilingual people intermix words and expressions. Hence refer-
ences to slot 1 (logical decimal position as read from left to right). slot A
(hexadecimal as marked) and slot 10 (hexadecimal as translated into
decimal) are all references to the exact same slot!

There’s no way of predicting what the instruction manual accompa-
nying any partic ular card might read. The important point to remember
is that Mac I logic boards are all marked differently. If the person who
wrote the NuBus card installation instructions is not aware of that, his
references to slot IDs may not match those marked on your Macintosh 11
logic board.

Table 7-2. NuBus Slot ldentification
Model Slot1 Slot2 Slot3 Slot4 Slot> Slot6

Mac 11 9/17 A18 B/19 C/0 - D/ /112
Mac Ilx 110/9  J11/A 2/B J13/C 114/D 15/E
Mac IIfx  J10 J11 J12 J13 J14 J15
Mae llex 59 $A 5B

Mac Ilei $C $D Sk

Mae Ilsi The Ilsi does not have a built-in NuBus slot
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Working with Multiple Video Cards

Since there are six NuBus slots in a Macintosh 11/11x/11fx, up to six video
cards can be installed in the CPU cabinet. Each card displays more of the
Macintosh f]e.skmp. [t’s not necessary to connect a monitor to every card,
but as far as the computer is concerned, installed means used. If there’s a
card in a NuBus slot, the startup sequence assumes that a monitor is
connected to the card, whether that’s the case or not.

That assumption is the reason that most manuals show a video card in
slot 9 (even though it blocks the power supply fan). On startup, the com-
puter checks the NuBus slots in ascending numerical order. Unless other-
wise instructed by the Monitors CDEV, menu bar information is directed
to the video card with the lowest slot nmnber. If there’s no monitor con-
nected to that video card, then the menu bar is not displayed on any
monitor and the computer appears to be broken.

The general rule then, is that the main monitor in a multiple-monitor
setup shnuld always be l()!lIlLLtt‘(l to the video card with the lowest slot
number. Since the cards are read from left to right. the main monitor
should also be positioned to the left of the other monitors. Unused video
cards should be always be installed in slots with higher numbers.

If you ignore these rules, then every time you update the System soft-
ware or start up from a standard System disk or install 32-bit Quick-
Draw software in your System Folde 'r. the menu bar will switch to the
monitor connected to the card with the lowest slot number. To switch the
menu bar back to where it was, you'll have to reset the Monitors CDEV
and then restart the computer. That’s no big deal, but it’s inconvenient.
For details on resetting the Monitors CDEV, refer to Chapter 5, Figures
5-1 to 5-4.

Working with Parallel Interface Cards

Many people still believe that you can’t use a PC-compatible (parallel-
interface) printer on a Macintosh. That’s not true. Configuring a Macin-
tosh I for use with a parallel printer is no more difficult than configuring
a PC-compatible computer for use with a parallel printer. Whether it’s a
PC or a Mac, the requirements are exactly the same. All you need are:

® A Centronies parallel interface (CPI) card.

e A compatible printer driver.
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Figure 7-3 shows a Hurdler CPI card from Creative Solutions. It in-
stalls like any other NuBus card. To use it, just connect up a parallel
printer (the same as you would on a PC) and install the appropriate
printer driver software in vour System folder.

Figure 7-4 shows the Print Link Collection Driver disk from GDT
Softworks. This disk includes drivers for Epson IFX, Epson LQ. Hewlett-
Packard ThinkJet, Kodak-Diconix 150, and Toshiba P351 printers.
Since most parallel printers are Epson-compatible, the total number of
printers supported by this one disk is more than 500!

Figure 7-3 Hurdler-CPI card. Courtesy of Creative Solutions

EM=———= Drivers Disk —————f——=P1
& 9items 780K in disk SK available
Epson FX Epson LQ Font/Da Mover

Toshiba P351 Toshiba Fonts

.&,_‘1
HF ThinkdJet Diconix 150 Plus

&2 5

Figure 7-4 The PrintLink Collection includes drivers for Epson FX, Epson LQ, Hewlett-
Packard ThinkJet, Kodak-Diconix 150, and Toshiba P351 printers.
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Chooser Setup for Parallel Cards

Once a Hurdler-CPI card is installed in a NuBus slot, it makes itself
available to all compatible printer drivers. To see it, pull out the Chooser
DA, select a parallel-printer driver, and scroll 10 the bottom of the “Se-
lect a printer port:” list box. As shown in Figure 7-5, selecting a parallel
port via a PrintLink driver is no more difficult than aclcctmg one of the
built-in serial ports via an ImageWriter driver.

[T}

Chooser — - ————  ——

Select a printer port:

.\M:viﬂeTalki L.. DeskWriter

Irnagetriter Persona User Name:

j—{ AppleTalk
33 pp

) Active
@ Inactive

3.6

Figure 7-5 Selecting a parallel port via a PrintLink driver is no more difficult than selecting
one of the built-in serial ports via an ImageWriter driver.

PrintLink Driver Options

Clicking the Settings button (added to the Chooser by the PrintLink
driver) returns the dialog box shown in Figure 7-6. This dialog box al-
lows you to select many mhﬂuuul features, including frac [lHIhl' widths
and outline fonts. With these features, even the (.ll(mpcst Epson-compat-
ible printers are able to outperform Apple ImageWriters.

As shown in Figures 7-7 to 7-9, PrintLink’s Page Setup dialog box
allows reductions and mlargcnu-uls from 25% to 400%, just like
Hewlett-Packard Desk Writer and Apple LaserWriter drivers. Additional
page sctup options allow you to adjust the top margin, flip. and even
invert the image. The maximum resolution supporte .d in the Print dialog
box is 360 x 360 dots per inch. That’s even denser than a LaserWriter!
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Many people buy letter-quality printers [or use with PC-compatibles be-
cause they’re affordable and they work well. The important point is that
with a parallel interface card and compatible printer driver, letter qual-
ity printers work just as well on a Macintosh 11.

Epson FX v4.0 IE 0K j]

Connection:  Hurdler][-CPI

i Cancel l

(

Lonfigure j

Defaull Options:

GDT Qutline Fonts Folder:

HD 40 Systemf:

Font Substitution
] 6DT Outline Fonts
[ Fractional Widths
[J override Application Resolution

Figure 7-6 Clicking the Settings button (added to the Chooser by the PrintLink driver) allows
you to select many advanced features, including fractional widths and outline fonts.

(o)

Epson LQ v4.0

©1989,1990 GDT Softworks Inc.

Reduce or
Enlarge: %
Orientation

"=

Paper: @ US Letter O A4 Letter . (cancel ]
OUSLegal O BS Letter © 0ther:

Printer Effects:
[X] Font Substitution?
[ No Gaps Between Pages

GDT Qutline Fonts?

Figure 7-7 PrintLink’s Page Setup dialog box allows reductions and enlargements from 25%

to 400%.

Epson LO v4.0 0K

[[] Flip Horizontal

] Flip Dertical

[J Invert Image

(J Fractional Widths
[ Bigger Top Margin

Cancel

Figure 7-8 PrintLink’s Page Setup options allow you to adjust the top margin, and flip and

even invert the image.
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Epson LQ v4.0
Print Mode: @ Graphics 3603360] O Draft [ Color
Head Scan: @ Bidirectional O Unidirectional m
Copies: E] Pages:® Al O Frum:l_l To: |_|
Print Order: @ Front To Back (O Back To Front
Cover Page: @ No O First Page (O Last Page

Figure 7-9 PrintLink’s Print dialog box supports resolutions up to 360 x 360 dots per inch.

Troubleshooting Parallel Card Installations

The Hurdler CPI card works equally well with System 6 and System 7.
[t’s pretty much plug and go. The only problem you're likely to have is
finding a suitable parallel cable.

First, you need a parallel cable with a slim DB25-P connector. Cables
with bulging DB25-P connectors won’t fit through the openings at the
back of a Mac I CPU cabinet. To work on a Macintosh 11, the DB25-P
end of the cable can’t be any wider than %16 of an inch. Typical parallel
cables with "/16-inch wide DB25-P connectors are simply too fat to fit.

Second, some parallel cables (that work fine on PCs) are incompatible
with the Hurdler-CPI card. Since nothing happens when vou try to print,
you may conclude that the Hurdler-CPI card and/or the printer driver
software is defective, when the problem is really an incompatible cable.
This problem is particularly frustrating because cable wiring is almost
never printed on cable packaging, and identical cables, bearing identical
part numbers, purchased from the same vendor, may be wired differ-
ently from lot to lot. It all depends on which OEM supplied the cable. If
you run into trouble, try another brand of cable before you condemn the
Hurdler-CPI card and/or the printer driver software.

Working with Serial Interface Cards

All Macintosh computers have two built-in serial ports, referred to as
COMM 1 (modem) and COMM 2 (printer). Beyond that, many people
still believe that you can’t add COMM 3 and COMM 4 to a Macintosh.
That’s not true. Starting with System 7, configuring a Macintosh II for
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use with dual-port (or quad-port) serial interface cards is no more diffi-
cult than configuring a PC-compatible computer for use with dual-port
serial cards. Whether it’s a PC or a Mac, the requirements are exactly the
same, All you need are:

e A dual-port (or a quad-port) serial interface card.

¢ System software to register the extra serial ports as COMM 3,

COMM4, COMM 5, and COMM 6.

Figure 7-10 shows a Hurdler-HQS (Hurdler quad serial) card from
Creative Solutions. It installs like any other NuBus card. To use it, just
connect up a serial device (the same as you would on a PC) and install
the “Register Hx5™ INI'T in your System folder.

Figure 7-10 Hurdler-HQS card. Courtesy of Creative Solutions

The INIT, “Register HxS,” registers Hurdler serial cards with the
Macintosh Communications Toolbox (CTB) at startup. After that, the
extra serial ports are automatically available to any program compatible
with the Communications Toolbox feature of System 7.

Communications Toolbox Upgrades for System 6.0.4, 6.0.5, and 6.0.7

If you have a Macintosh Il computer with only 1 MB of memory, then you
can’t run System 7, but you can still use the Hurdler-HQS card by in-
stalling the C'TB into Systems 6.0.4, 6.0.5. or 6.0.7. This is accomplished
by running the Apple Installer program (supplied with the Hurdler-HQS
card) as suggested in Figure 7-11 and copying the “Communications
Folder” from CSI's “Comm ToolBox Demo™ disk into the System Folder
of your startup disk. These two actions give Systems 6.0.4, 6.0.5. and
6.0.7 the Communications Toolbox equivalent of System 7.
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Welcome to the Macintoshe
Communications Toolbox Installer

This program installs the Macintosh Communications
Toolbox into the System Folder of a disk that you select.

Click "Install” in the next dialog box 1o install the
Macintosh Communications Toolbox,

Figure 7-11 Use the Communications Toolbox Installer to add the CTB to Systems 6.0.4,
6.0.5, and 6.0.7.

Chooser Setup for Serial Cards

Once a Hurdler-HQS card is installed in a NuBus slot, it makes itself
available to all C'TB-compatible printer drivers. To see it, pull out the
Chooser DA, select an appropriate printer driver, and scroll to the bot-
tom of the “Select a printer port:” list box. As shown in Figure 7-5, the
icon for the Communications Toolbox resembles a jig-saw puzzle piece
of a communications satellite dish. Select that icon, then click the Set-
tings button. As shown in Figure 7-12, the Communications Settings
dialog box allows you to set baud rate, parity, data bits, and so on (just
like a telecommunications program). To select one of the Hurdler-HQS
ports, click the appropriate icon.

Connection Settings L—_“
Method:[ Serial Tool |

Port Settings Current Port
Baud Rate:
Parity :

Data Bits:
StopBits: [_1_|
Handshake :

When Closing Doocurnent
[C] How Connection
[ #emoens £ ot

Figure 7-12 The Communications Settings dialog box allows you to set baud rate, parity,
data bits, and so on, just like a telecommunications program.
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Troubleshooting Serial Card Installations

The Hurdler-HQS card works equally well with System 6 and System 7,
but unlike the Hurdler-CPI card, it’s CommToolbox dependent. If a
printer driver doesn’t support the CommToolbox. the satellite-dish icon
doesn’t show up in the Chooser, and you can’t access the extra serial
ports. Through System 7.0. none of the Apple-brand printer drivers
(ImageWriter [l LQ ImageWriter) support CommToolbox! The same is
true of many I.clm.(mumuumtmna programs. In other words, it’s not
enough to simply add Hurdler-HQS hardware. If vour communications
software doesn’t support CommToolbox. the extra ports are not going to
be readily accessible.

Second, early versions of the Hurdler-HQS card only support baud
rates of 300 to 38,400. They don’t support high-speed 57.600 baud
communications. Thv\' don’t work with HP-DeskWriter printers, not
even under System 7 with a JetLink Express printer driver from GDT
Softworks. Instead. llu. DeskWriter prints: “Datacomm Error - please
check baudrate”. (Right or wrong, there’s no period after “Datacomm™
and “baudrate” is spelled as one word.)

Troubleshooting Other NuBus Card Installations
The ROM chips supplied with the original Macintosh II limit each NuBus
card to 1 MB of on-board memory. I_‘dk(‘l' printer cards and 32-bit video

cards containing more than 1 MB of on-board memory don’t work on
these mm.hlnca.

The fix involves a ROM upgrade. Installing revision B ROMs elimi-
nates the problem. Installing revision C ROMs which are included with
the floppy drive high density (FDHD) upgrades (described in Chapter 8)
also eliminates the problem. To find out which ROMs are in your original
Macintosh IL. refer to Chapter 6. Figures 6-7 and 6-8 for exact chip lm a-
tions, and refer to Table 7-3 for R()M version information.

Table 7-3. Macintosh 11 ROM Identification

U3/UF11 U4/UF12 Us/UD11 U6/UD12 Revision
38TOOCGES 3 STOOCGES  MACIH ROM  THREE STOOGES

LLv1.360 MLv1.3060 MHv1.3 HHv1.3B6 Original?
342-0108A  342-0107A  342-0100A  342-0105A A

J342-01088  342-0107B  342-01068B  342-01058 B (Iixes NuBus)
342-00428  342-00418B  342-006408  342-006398 B (adds IFDID)

342-0042C  342-0041B 342-06408 342-0639C C (later FDHD)
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Expansion Cards for the Macintosh llsi

Unlike the Macintosh [I/11x/Ilfx and the Macintosh Ilex/llei, the Macin-
tosh Ilsi does not contain a NuBus-compatible expansion slot. The single
expansion slot that it does contain is designed for one of two optional
adapter cards which add either a NuBus slot compatible with other
Macintosh IT computers, or an MC68030 (*030) processor-direct slot
(PDS) compatible with the Macintosh Se30. Both cards also provide
an MC68882RC20A floating point unit (FPU), also known as a math
COPTOCessor.

Figure 7-13 shows an adapter card which adds an 030 slot. The
empty slot is at the top of the adapter card. Actual ‘030 cards plug into
this slot, span the top of the CPU cabinet, and rest on a plastic support
shelf attached to the power supply. The support shelf is included with
the adapter card, not with the ‘030 (or NuBus) card. Note also that while
adapter cards mount vertically (up and down), expansion cards mount
horizontally (across the top of the CPU cabinet). as suggested in Figure
7-14. Since heat rises, any expansion card in a Macintosh Ilsi tends to
run hot.

Coprocessor

Slot

L.

Figure 7-13 Optional adapter cards for the Macintosh lIsi include an MC68882RC20A
math coprocessor and either a NuBus expansion slot or an MC68030 processor-direct ex-
pansion slot.
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Troubleshooting Macintosh Ilsi Expansion Card Installations

Due to power supply limitations, NuBus cards requiring over 15 watts
and PDS cards requiring over 7 watts may not work in a fully configured
Macintosh IIsi. The stock Mac Ilsi power supply is only rated for 44
watts. With 17 MB of RAM and an 80 MB hard drive, there’s not much
power left over for expansion cards. Under such circumstances, a 20-
watt Macintosh Display Card 8.24 GC may prevent the computer from
turning on. The fix is to remove the offending expansion card and re-
place it with one that consumes less power.

Shelf —————

Slot

Figure 7-14 Actual ‘030 expansion cards plug into the processor-direct slot at the top of the
card and rest on a plastic support shelf that attaches to the power supply.

A second problem has to do with the number of expansion slots. A 1lsi
adapter card adds only one expansion slot (either “030 or NuBus). PC-
compatible coprocessors and graphics accelerators which require more
than one NuBus expansion slot are physically incompatible.

That’s it for expansion card upgrades. Next, we’ll look at disk drives.
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FDHD—Disk Drive
Upgrades

This chapter shows how to add a second disk drive to the Macintosh [/
[1x/1lfx. Internal and external drives are covered, including floppy-disk
high-density 1.4 MB drives. The instructions given here assume that
youre thoroughly familiar with ESD and that you know how to take
your Macintosh apart. If necessary, please read Chapter 1 for ESD-
prevention information and Chapter 4 for take-apart information before
proceeding.

Types of Disk Drives

Macintosh disks can either be single-sided double-density (SSDD),
double-sided double-density (DSDD). or double-sided high-density
(DSHD). SSDD disks work with 400K disk drives. DSDD disks work
with 800K disk drives. DSHD disks work with 1.4 MB disk drives.
Apple-brand 1.4 MB disk drives are officially known as floppy disk high
density (FDHD) drives and also referred to as super drives.

400K Disk Drives

The 400K disk drive used in the original 128K Macintosh, 512K Macin-
tosh, Lisa 2, and Macintosh XL is a single-sided, group code recording
(GCR) model. Single-sided means that the drive has one head (a lower
head) and consequently the drive only writes to the lower side of the
disk. The upper side of the disk is not used.

189
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Group code recording means that the speed of the drive’s spinner mo-
tor is varied. Since sectors near the diskette hub spin slower than sectors
near the diskette rim, slowing down the drive’s spinner motor when the
read/write head is over the outer sectors increases a disk’s storage capac-
ity. When the same SSDD disk is formatted under constant-speed modi-
fied frequency modulation on a PC-compatible computer, it holds only
360K of data, 10% less than when formatted on a Macintosh.

On the 128K/512K/512Ke and the Macintosh Plus, speed regulation
for the 400K disk drive is provided by an ASG PAL on the logic board.
Macintosh SE logic boards also provide speed regulation for 400K disk
drives. Other Macintosh logic boards including all Macintosh 1I logic
boards do not. If you try to use a 400K disk drive on an SE 30 or a
Macintosh IL it won’t hurt anything, but the drive won’t work (not even
as a 300K drive). When you insert a 400K disk, the drive spins briefly at
constant speed, then, lacking the external speed control signal, it comes
to an abrupt stop, and ejects the disk. Please note that this doesn’t mean
vou can’t use 400K disks in a Macintosh 1l series computer, only that you
can’t attach (or install) an old 400K disk drive to a Macintosh II.

800K Disk Drives

The 800K disk drive used in the 512K enhanced Macintosh, the Macin-
tosh Plus, the original Macintosh SE. and the original Macintosh Il is a
double-sided, GCR model. Double-sided means that the drive has two
heads (upper and lower) and consequently the drive writes to both sides
of the disk.

Unlike 400K drives, the motor speed on 800K drives is self-regulat-
ing. In order to use an 800K disk drive in a Macintosh that also provides
regulation, lines 9 and 20 of the disk drive data cable have to be cut. If
lines 9 and 20 are not cut, the drive pulses incessantly and doesn’t work.

1.4 MB Disk Drives

The 1.4 MB floppy disk high density (FDHD) super drive used in the
Macintosh SE FDHD/SE30 and the Macintosh Hx/1x, [ex/ei, Usi, and
LC is a double-sided model that supports both GCR and modified fre-
quency modulation (MFM).
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Under Macintosh Finder software, SSDD disks can be formatted to
400K, DSDD disks can be formatted to 800K, and DSHD disks can be
formatted to 1.4 MB, using GCR data encoding. The Macintosh allows
both SSDD and DSDD disks to be formatted to 800K or 400K. DSHD
disks can only be formatted to 1.4 MB when using a FDHD drive.

Under Apple File Exchange software (version 1.1 or greater), DSDD
disks can also be formatted to 720K and DSHD disks can be formatted
to 1.4 MB, using MFM data encoding. Generic text and graphics files can
then be copied 1o these disks and the disks can be read in PC-compatible
computers under Microsoft Disk Operating System (MS-DOS). Format-
ting a disk with Apple File Exchange is illustrated in Figure 5-1.

[0 Completely erase and initialize
H the disk “Untitled”?

® 1440K Macintosh
|
ProbDs

[ Erase ][ cancer ||

Figure 8-1 Under Apple File Exchange software (version 1.1 or greater) DSHD disks can be
formatted to 1.4 MB, using MFM data encoding for use in PC-compatible computers.

Apple File Exchange software is the official way for Macintosh TIx/
[Ifx, Macintosh llex/ci, and Macintosh 1lsi computers to share disks with
PC-compatible computers. but MS-DOS formatting doesn’t work on
original Mac Ils equipped only with 800K drives. To make [ull use of
Apple File Exchange software on an original Mac 11, you have to add a

1.4 MB super drive and install an FDHD/ROM upgrade.

Formatting Rules

Brand new. brand-name SSDD disks can often be formatted to 800K
with no problem whatsoever. The reason used brand-name disks give
problems has to do with the pressure pad used (in place of an upper
head) on 400K disk drives. Over a period of time, the cotton-like pres-
sure pad accumulates grit which gradually sands away the upper side of
the disk (like a disc sander). The more the disk has been used, the more
the upper side has been sanded, the less reliable it becomes.
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For unrelated reasons, DSDD disks that become unusable may also
have problems on the upper side. If that’s the case, they can usually be
formatted to 400K, where they will continue to give good service in
single-sided disk drives. This salvage method is guaranteed to work at
least 50% of the time.

Some firms sell disk notchers that allow you to format DSDD disks to
1.4 MB. In general, disk notchers only work reliably with the best brand-
name disks. With other brands, only about 50% of the DSDD disks you
notch will actually format to 1.4 MB. Afterwards, a full 50% of those will
prove to be unreliable.

In general, floppy disks should only be formatted in their native disk
drives. DSHD disks have thinner magnetic particles than DSDD disks.
Thinner magnetic particles require weaker magnetic signals and vice
versa. The biggest problem occurs when high-density disks are format-
ted to 800K in a high-density drive. Under certain circumstances when
the disk is subsequently used in an 800K drive (which has a stronger
head), the data may become scrambled.

Another problem arises when someone has taken a DSHD disk and
formatted it in an 800K drive. The 800K drive doesn’t know about
DSHD disks and formats it as an 800K disk. When someone takes that
disk and inserts it into a 1.4 MB DSHD drive. the drive realizes it’s an
DSHD disk, but doesn’t understand the 800K formatting (because
vou're not supposed to format DSHD disks to 800K). Thus, the Macin-
tosh thinks that the disk is not readable and asks you to initialize the
disk. In order to read a DSHD disk [ormatted to 800K in a FDHD drive,
cover the opening on the opposite side of the disk lock notch with a small
piece of opaque tape.

(It should be noted that PC-compatible computers have similar prob-
lems. 360K DSDD 5'4-inch disks formatted in a 1.2 MB DSHD drive
cannot be read reliably in 360K drives.)

Ideally then, at least until such time as 800K disks are no longer used.
it makes sense to have both 800K and 1.4 MB disk drives. The Macintosh
[lex/ci and the Macintosh Ilsi are factory equipped with one internal 1.4
MB drive and one external disk drive connector. To add an external
800K disk drive. all you have to do is plug one in.

On the Macintosh [I/11x/1lfx, adding a second disk drive is somewhat
more complicated. These computers are not equipped with external disk
drive connectors. In the next section, we’ll see how to add one.
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Building an External Disk Drive Adapter

As shown in Chapter 4. Figure 4-4. the Macintosh II/Tlx/IIfx can hold
two internal disk drives. The disk drive data cables plug into 20-pin plug
connectors on the logic board. The plug connectors, shown in Chapter 0,
Figures 6-7. 6-8. and 6-9, are generally marked J16 and J17. The board
tcrercm,es (J16 and J17) may leml from left to right, from right to left
(17 and J16) or they may be unmarked (7 and 7). Regardless of how
they are marked, the pluﬂ connector on the right is ['or the right side
drive, and the plug connector on the left is for tln' left side dn\(, If the
Macintosh Il does not have a second internal disk drive. then the other
plug connector can be fitted with an adapter cable, routed through the
back of the computer and used to connect an external disk drive. Figure
8-2 provides wiring details for making your own cable. Table 8-1 pro-

vides a parts list.
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Figure 8-2 Wiring instructions for Mac [1/11x/11fx to external disk drive adapter.
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Table 8-1. Parts List for External Disk Drive Adapter Cable

Quantity  Description

1 DB19-5 (socket)
1 DB19-H (hood)
2 feet of 20-conductor ribbon cable

1 IDC-S20 (socket for 20-conductor rihbon cable)

Construction Notes

Socket number one on the insulation displacement connector (IDC) is
indicated by an arrow etched into the plastic housing. Wire number one
in the 20-conductor ribbon cable is indicated by a red stripe. Start by
finding the arrow etched into the plastic housing. Align the red stripe on
the 20-conductor ribbon cable with the arrow on the housing, insert the
cable. and squeeze the two halves of the IDC together. You can buy a
spec ial tool (called an IDC erimper) for squeezing [D(,s but an ordinary
shop vise works fine. In either case. you only get one shol so line up the
connector very carelully before you squeeze,

To prepare the other end of the cable, lay it on a flat board and sepa-
rate the wires using a sharp razor knife. Make each strand abou
'/ inches in length. Hmp '/16-inch of insulation from each strand.

Next, tin the stripped ends with a tiny amount of solder. When that’s
done, secure the DB-198 in a small shop vise, and tin each of the solder
cups. Once the stripped rnds and the solder cups are tinned, put the
solder away. Using a 15- to 25-watt (low-wattage) soldering pencil with
a very fine point, lnuc,h the tinned wires to the tinned h()ldel cups and
melt the joints without adding any more solder.

When soldering the ribbon cable to the DB-198S, bear in mind that the
socket numbers w1|l be reversed. On the solder Hl(l(‘ of the DB-198S, the

numbers go the opposite way. They read from left to right, not right to
left.

A small shop vise or a helping hands tool (a set of alligator clips at-
tached to a weighted stand) makes the solder work go much faster.
Without something to keep the DB-19S from moving, soldering the wires
is very difficult.
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[f you've never made this type ol cable before, allow voursell an hour
to finish the job. Otherwise, assuming a well-equipped work shop, vou’ll
need about 15 minutes.

Installing the Adapter Cable

Once you build the cable, it’s a simple matter to install it. Here’s the
general procedure:

Follow the take-apart procedure given in Chapter 4 for the Macin-
tosh [1/11x/11fx. Remove the lid of the CPU as shown in Iigures 4-1
to 4-4.

Select an unused NuBus slot, remove its expansion cover shield and
push out its hole plug as shown in Chapter 7, Figure 7-2.
Starting from the outside (not the inside) of the CPU cabinet, route
the IDC socket connector through the expansion cover opening.
Plug the IDC-20S socket connector into an unused disk-drive plug
connector on the Macintosh Il logic board. As shown in Chapter 0,
Figures 6-7 and 6-8. the unuse d disk-drive connector is generally
marked J16 or J17. The two connectors are keyed. There is Oﬂl\
one way to fit them together. There is no way to fit them together
backwards.

Adjust the ribbon cable so that the DB19-S dangles conveniently
out the back of the CPU cabinet. Taking care not to pinch the
ribbon cable any more than necessary, carefully reinstall the ex-
pansion cover shield and the hole plug.

Reattach the lid of the CPU.

Using the Adapter Cable

Just like the external disk drive connector on a Macintosh llex/ei and the
Macintosh Ilsi, the adapter cable only works with self-regulating disk
drives. Il you try to use an externally regulated drive (400K or non-
Apple 800K) on the adapter cable, it won’t hurt anything, but the drive
won't work. Whenever you insert a disk. the motor will spin briefly,
then, lacking the external speed control wn.l| it will come to an dl)[ll])f
stop and eject the disk. As mentioned pre \lnll-.l\ there’s nothing to be
done about externally regulated disk drives. Ilu'v were designed lm use
on the 128K/512K/Mac Plua and Mac SE. not for use on a \Lu intosh 11.
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On the original Macintosh Il. adapter cable use is also limited 1o self
regulating 800K external disk drives. Self-regulating 1.4 MB drives do
work, but until you upgrade the read-only memory chips (ROMs) and
the integrated Wozniak machine (IWM) on the Macintosh I CPU board,
they only work as 800K drives and not as well as the real thing.

On the Macintosh 1Ix/Ilfx, the adapter cable works with both sell-
regulating 800K and 1.4 MB disk drives. Since both the Macintosh 11x
and Ilfx are factory equipped with internal 1.4 MB disk drives, the
adapter cable is a great way to make use of external Apple-brand 800K
drives that you already own.

Installing a Second Internal Disk Drive

Alternately you can install an second internal disk drive in a Macintosh
H/1x/1fx. Sources for low-cost 800K drives include dual-drive Macin-
tosh SEs that have received internal hard drive upgrades and/or dual-
drive Macintosh SEs that have received FDHD super drive upgrades.
Macintosh SE disk drives and Macintosh Il disk drives are 100% inter-
changeable right down to the mounting hardware. A second 1.4 MB
drive can also be added to a Macintosh [I/11x/11fx, but until such time as
800K disks are no longer used. this makes less sense. Regardless of what
drive you choose to install, the installation procedure is the same:

1. Follow the take-apart procedure given in Chapter 4 for the Macin-
tosh 1I/11x/11fx. Remove the lid of the CPU as shown in Figures 4-1
to 4-4.

2. Unplug the data cable from the plug connector on the back of the
new disk drive.

3. Plug the data cable into the empty disk-drive connector on the
Macintosh I logic board. As shown in Chapter 6, Figures 6-7 and
0-8. the disk drive connectors are generally marked J16 or J17.
The one located on the right is for the original (right side) drive.
The one located on the left is for the additional (left side) drive.

4. Underneath the front of the disk drive mounting bracket are two
metal prongs that {it into slots cut into the drive bay. Insert the
prongs into the slots and slide the disk drive all the way forward.

5. Secure the back of the disk drive mounting bracket to the drive bay
with a single 3.5 x 8-millimeter Phillips-head screw.
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0. Plug the data cable into the pin header at the back of the disk
drive.

. Reattach the lid of the CPU.

When installing 1.4 MB drives into original Macintosh Il CPUs, bear
in mind that e vou upgrade the RO\ls and the integrated Wozniak
machine (IWM) on the Macintosh 11 logic board, they’ ll only work as
800K drives. and not as well as the real thing.

Installing an FDHD/ROM Upgrade into a Macintosh Il

The official Apple FDHD Macintosh Il Upgrade Kit, part number
MO244, provides the five chips you need to g(t a 1.4 MB super drive
working in an original Mac intosh II. Table 8 2 provides a parts list with
board u‘l( rences f01 various revisions of lh(' Macintosh 1l logic board.
Figure 8-3 shows the general area where the [ive chips are located.

Table 8-2. Parts List for Apple FDHD™ Macintosh Il Upgrade Kit, part
number M0244

Quantity  Part Number  Description Board References
1 342-00408 Medium high ROM U5 ROM5 UDT11
1 342-06390C High ROM Uo  ROMO UD12
1 342-0042C Low ROM U3 ROM3 UFI11
1 343-0041B Medium low ROM U4 ROM4 UIFI12
1 34450002-01 SWIM GCR/MFM Uoo ITWM U0

FDHD controller

In addition 10 the Apple FDHD Macintosh II Upgrade Kit, part
number M0244. vou need an FDHD drive mechanism, part number
661-0474, a disk drive data cable, part number 590-0188, and System
software version 6.0.2 or later. Earlier System software versions don’t
support 1.4 MB drives. not even when an FDHD upgrade kit is installed.
These items are shown in Figure 8-4. superimposed on a Mac Il logic
board for clarity.

It should be noted that System software version 6.0.2 is the minimum
FDHD requirement. System software 6.0.4 is preferred for stock CPUs
with 1 MB of DRAM. System 7 and beyond is preferred for upgraded
CPUs with at least 2 MB of DRAM.
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Figure 8-3 On the original Macintosh Il logic board, the ROMs are at board references U5,
U6, U3, and U4. The IWM is at board reference UGB.
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Figure 8-4 In addition to the Apple FDHD Macintosh |l Upgrade Kit, part number M0244
which includes 4 ROMs and a Super Wozniak Integrated Machine (SWIM), you need an FDHD
drive mechanism, part number 661-0474, a disk drive data cable, part number 590-0188,
and System software version 6.0.2 or later. Parts are superimposed on a Mac Il logic board
for clarity.
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Once you gather the FDHD upgrade parts. it’s a simple matter 1o in-
stall them. llen' s the general procedure:

i

o

0.

~
(==

Follow the take-apart procedure given in Chapter 4 for the Macin-
tosh [I/11x/11fx. Remove the lid of the CPU as shown in Figures 4-1
to 4-4.

Unplug the drive cables. As indicated in Figure 4-4, unplug the
disk drive data cable(s) from the logic board. Unplug the hard
drive data and power cables from the hard drive.

Remove the drive bay. As indicated in Figure 4-4, unscrew four
Phillips-head screws and lift straight up.

Inspect the logic board. If necessary. blow out accumulated dust
with compressed air.

Locate the IWM socket. On early logic boards, as shown in Chapter
6, Figure 0-6, the IWM socket is at board reference U66. On later
logic boards, as shown in Chapter 0, Figure 0-7, the IWM socket is
at board reference UIT0. Note that the IWM is a 28-pin plastic
leadless chip (PLC).

Observe the existing chip orientation. As shown in Figure 8-3, the
left side of the PL G is beveled. A dot printed on top of the PLC
[aces the power supply. It’s very important to note the orientation
details now, before vou remove the existing IWM. so that there is
no confusion when it comes time to insert the replacement chip.
Remove the IWM. As shown in Figure 8-3, the upper-left and low-
er-right corners of the IWM socket are slotted. The easiest way to
remove the chip is with a PLC removal tool, but you can also pry it
out (very carefully) using a #2 jeweler’s screwdriver. Insert the
serewdriver tip into one of the slots (between the chip and the PLC
socket, not between the socket and the logic board) and pry gently.
Take tiny bites. Move the tool back dlll] forth from slot to slot.
Don’t try to pop the chip entirely from one slot. Brute force doesn’t
work. As with all delicate work: “Nao é a for¢a, mas é o jeito.” (IU's
not the foree, it’s the technique.) If vou don’t use jeito. (if you don’t
take tiny bites and move the tool back and forth from slot to slot)
vou may snap the tool, or you may break the PLC socket.

Install the SWIM. Point the dot on top of the SWIM toward the
power supply and gently press the chip into the PLC socket. Press
gently. If you pound the chip with your fist, you may break the
logic board.



200

Macintosh I Repair and Upgrade Secrets

10.

11.

14.

Locate the ROM sockets. On early logic boards, as shown in
Chapter 6, Figure 6-6, the ROM sockets are at board references
U5, U6, U3, and U4. On later logic boards, as shown in Chapter
0, Figure 6-7, the ROM sockets are at board references UD11,
UD12, UF11, and UF12. Note that the ROMs are 28-pin plastic
dual inline package (DIP) chips.

Observe the existing chip orientation. As shown in Figure 8-3,
one end of each ROM chip is notched. Each noteh faces the front
of the CPU cabinet. It’s very important to note the orientation
details now, before you remove the existing ROMs, so that there
will be no confusion when it comes time to insert the replacement

ROMs.

Remove the ROMs. The easiest way to remove them is with a DIP
IC removal tool, but you can also pry them out (very carefully)
using a small screwdriver. Insert the screwdriver tip between the
chip and the socket (not between the socket and the logic board)
and use an alternating lever technique. Don’t try to pop a chip
entirely from one side of its socket. Brute force doesn’t work. If
you don’t use jeito, (technique) you’ll bend the pins on the old
ROMs and vour dealer may refuse to take them in trade.

Install the replacement ROMs. Refer to Table 8-2 for part num-
ber to board reference information. Be sure to point the notches
toward the front of the CPU cabinet. The easiest way to insert the
ROMs is with a DIP IC insertion tool but you can also insert them
(very carefully) by hand. The “/eito” here is to get all the pins
started simultaneously.

[nspect the ROMs. Make sure that they are oriented correctly,
seated firmly, and that none of the pins are bent under or sticking
out from the sockets.

Reinstall the drive bay. As indicated in Figure 4-4, attach the
drive bay with four 3.5 x 8-millimeter Phillips-head screws.
[nstall the 1.4 MB drive mechanism. Underneath the front of the
disk drive mounting bracket are two metal prongs that fit into
slots cut into the drive bay. Insert the prongs into the slots and
slide the disk drive all the way forward. Secure the bracket to the
drive bay with one 3.5 x 8-millimeter Phillips-head screw.
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16. Reconnect the drive cables. As indicated in Figure 4-4, plug the
hard drive data and power cables into the hard drive. Plug the
new data cable into the connector at the back of the 1.4 MB disk
drive. As shown in Chapter 0, Figures 6-7 and 6-8, the disk drive
connectors on the Macintosh 1 logic board are generally marked
116 or J17. The one located on lll(_‘ right is for lhe ()Il"llldl (right
side) drive. The one located on the left is for the new (left side)
drive.

17. Reattach the lid of the CPLU.

To test the FDHD upgrade, format a blank DSHD disk in the new
drive. Under Finder versions supplied with System 6.0.2, 6.0.3. 6.0.4,
6.0.5. and 6.0.7. the formatted DSHD disk window should show 12K in
disk and 1,404K available. Under Finder versions supplied with System
7.0b, the formatted DSHD disk window should show 12K in disk and
1.3 MB available.

DSDD disks can also be formatted in high-density drives, although it’s
not a good idea. Nevertheless, you may want to try it, just to make sure
everything is working okay. Under Finder versions supplied with System
6.0.2, 6.0.3, 6.0.4, 6.0.5, and 6.0.7, the formatted DSDD disk window
should show 7K in disk and 779K available. Under Finder versions sup-
plied with System 7.0b. the formatted DSDD disk window should show
1K in disk and 785K available.

Troubleshooting 800K Disk Drives

Problems with 800K drives are invariably related to the loading rails and
the eject mechanism. Over a period of time dust clogs the mechanism.
Eventually. the grease dries up. Sooner or later llw eject mechanism
jams, and disks l)t‘t ome stuck in the rails, especially disks with three or
more labels affixed to them. At that point, the problem would be ecasy
enough to repair, except that [rustrated users, invariably armed with
needle nose pliers, tend to foreibly extract the disk. Forcible extraction
bends the eject levers and damages the upper read/write head. Typical
head damage is illustrated in Figure 8-5.

When the upper head is bent. every 800K disk you insert returns a
dialog box stating: “This disk is unreadable. Do you want to initialize
it?” When you click the OK button and select “two-sided.” the initializa-
tion fails. To verify that problem is related to the upper read/write head
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(not something else), insert a blank disk and try initializing it as “one-
sided.”™ If the disk formats to 400K, then you know that a bent upper
head is definitely the problem.

Replacing the head assembly is easy enough. Aligning it properly is
not. To do the job right, you need an alignment disk, exerciser software.
and an oscilloscope. All cost more than a professional repair, so for most
people, the only cost-effective option is to send out the drive. For a list of
repair shops that specialize in disk drive work, refer to Appendix B.

E ——— NORMAL UPPER READ/WRITE HEAD
IS PARALLEL TO LOWER HEAD
SIDE ViR
% ——— DAMAGED UPPER READ/WRITE HEAD
HAS BEEN PULLED FORIWARD

Figure 8-5 Forcible extraction bends the eject levers and damages the upper read/write
head.

Sometimes, every 800K disk you insert returns a dialog box, stating:
“This disk is unreadable. Do you want to initialize it?” even when you
haven’t experienced eject problems. In that case, the problem may have
been caused by airborne pollutants. Humid air carries cigarette smoke,
pollen, sea salt, and other contaminants into the drive. All this mixes
with disk dust to make mortar. The mortar eventually dries (usually on
the heads) and disk drives that worked perfectly yesterday suddenly stop
working.

To verily that the problem is related to airborne pollutants and not
something else, insert a premoistened cleaning diskette, wait the pre-
scribed time (usually a few minutes) and try inserting a disk. If every-
thing works now, the head was just dirty. Don’t worry about it.
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Types of Cleaning Diskettes

Cleaning diskettes come in two types. One uses a premoistened polyester
pad. When this type is inserted, the head pulls back 1o track zero, the
pad spins for a few seconds (like a floppy disk) and then you get a “This
disk is unreadable. Do vou want to initialize it?” dialog box. At that
point, cleaning is finished. To eject the cleaning diskertte, click the eject
button.

A second type uses solt pile brushes. When this tvpe is inserted. the
head is methodically stepped across the brushes under software control.
The brushes do a much better job, but without diagnostic software, this
type does not work. A brush-type cleaning system complete with diag-
nostic software is shown in Figure 8-6, courtesy of Trackmate America.

13K DIAGNOSTICS |

AND DISK DRIVE MAINTENANCE

Figure 8-6 Trackmate Generation 3.0. Courtesy of Trackmate America.

With either type of cleaner, the “This disk is unreadable...” problem
can suddenly recur. Sometimes recurrence is caused by using a single
bad disk. Some disks make more disk dust than others. Disk dust and
hot, humid air make head mortar. If the problem recurs, clean the drive
again, retire the suspect disk(s) and try another brand.

That’s it for FDHD upgrades. Next., we’ll look at SCSI hard drives.



SCSI Hard
Drive Upgrades

This chapter explains the difference between internal and external SCSI
hard drives, shows how to install hard drives into a Macintosh I, and
shows how to install hard drives into external enclosures. The instruc-
tions given here assume that you're thoroughly familiar with ESD and
that vou know how to take your Macintosh apart. If necessary. please
read Chapter 1 for ESD-prevention information and Chapter 4 for take-
apart information before proceeding.

Types of Hard Drives

Many people are under the impression that internal and external SCSI
hard drives are completely different. Theyre not. The main difference
l"‘,T\V!‘,P.H ian i]lt[’]'l]u] ]lllf'{i (Il"i\"(“ El”(l an CXI.{’.]'I[U-I ]l‘drd (l['ive i5 tll;]‘ lllﬂ
former is mounted inside a Macintosh [I CPU cabinet and the latter is
mounted inside an external enclosure. As suggested in Figure 9-1. vou
can take any hard drive out of a Macintosh Il and put it inside of an
external enclosure. Conversely, with the exception ol the Macintosh Ilsi,
you can take any 3.5-inch form-factor SCSI hard drive out of an external
enclosure and put it inside of a Macintosh II CPU ecabinet.

205
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Figure 9-1 The main difference between an internal hard drive and an external hard drive is
that the former is mounted inside a Macintosh || GPU cabinet and the latter is mounted inside
an external enclosure.

The important point is that any given hard drive is a constant. Only
the mounting hardware varies.

SCSI Interfaces

SCSI refers to the small computer system interface (an NCR 53C80 chip)
built into every Macintosh from the Macintosh Plus on up. A lot of people
have trouble understanding what an interface does. If computers were
human beings, then the logic board would be the brain, the hard drive
would be the stomach, and the personal biological system interface
(PBSI) would be the mouth and digestive organs. Data would be like
food. Food has to be routed through the PBSI to your stomach, before it
can be drawn upon by the brain. This analogy is not perfect. but it gets
the idea across. No interface—no digestion.

Form Factor SCSI Drives

Form-factor half-height SCSI hard drives are made of three separate
pieces. As shown in Figure 9-2, the SCSI controller card (1) is joined to
the drive mechanism (2) by a metal frame (3). The diameter of the drive
mechanism can measure either 3'/2 inches or 5'/4 inches. The height of
a half-height drive mechanism measures approximately 12 inches.
Since earlier hard drive mechanisms measure approximately 3 inches
high. drives measuring only half as much (1'/2-inches high) are known
as '/2-height drives.
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Sicle View of Forme-Factor Hard Drive

SCSI controller card

Figure 9-2 Form-factor SCSI hard drives are made of three separate pieces. The SCSI con-
troller card (1) is joined to the drive mechanism (2) by a metal frame (3).

As shown in Chapter 4, Figures 4-4 and 4-32, the drive bay in a Mac-
intosh 1I/1Ix/11fx is large enough to fit either the 5.25-inch size or the
3.5-inch size, but the drive bracket in a Macintosh lex/llei can only
handle the 3.5-inch size. Due primarily to power-supply limitations, the
Macintosh Ilsi can only handle an even smaller one-third height, 3.5-
inch size. Although it is possible to get a low-power half height, 3.5-inch
drive to work in a llsi, the extra drive height precludes the use of a full-
size NuBus card so it’s not recommended. This information is summa-
rized in Table 9-1.

Table 9-1. Macintosh Il Hard Drive Capabilities

Model '/2-height '/2-height '/3 height
5 Y4-inch 3 Y/2-inch 3 /2-inch

Mac 1l Yes Yes Yes

Mac Ilx Yes Yes Yes

Mac Ilfx Yes Yes Yes

Mac Hex No Yes Yes

Mac llci No Yes Yes

Mac llsi No Not Recommended Yes

Standard Hard Drives

Form-factor drives differ from standard hard drives in that both the
drive and the controller are supplied by the original equipment manu-
facturer. Private-label vendors sell the prepackaged drive exactly the
way they get it.
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Standard hard drives are manufactured without embedded control-
lers. Assemblers of hard drive subsystems (SCSI hard drives mounted in
an external enclosure) have to provide the controller separately. As
shown in Figure 9-3. that requires a bigger box, additional cabling, more
cooling, and a bigger power supply.

—— Separate (not embedded)
SCSI controller card

1+ Standard (not form-factor)

Power supply i
‘\ hard drive

k — vternal enclosure

Figure 9-3 Standard hard drives with separate controllers require a bigger box, a bigger
power supply, more cooling, and additional cabling.

Unlike form-factor drives, standard hard drives can’t easily be trans-
ferred to a Macintosh I, because there’s no provision for mounting the
separate controller card.

Setting the Bus ID

tvery hard drive, laser printer, scanner, ete., on the SCSI bus must be
assigned a unique identification (ID) number. The Macintosh 11 CPU is
factory set at ID = 7. By convention, internal hard drives are assigned 1D
= (. External devices are assigned ID =1, 1D =2,1D =3, 1D =4, ID =5,
and ID = 6.
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Each ID number is assigned by jumping pin headers (generally 0.025-
inch square posts on 0.100-inch centers) on the device’s SCSI controller
card. Assorted shorting blocks (used to jump the pin headers) are shown
in Figure 9-4.

é

e

Figure 9-4 Assorted shorting blocks (pin header jumpers).

« @

Pin Header Locations

Pin header location varies from controller card to controller card. As
shown in Figure 9-5, the SCSI ID pins on the Quantum QA250 (the
original 40 MB SCSI drive used in the Macintosh 11/4-40)stick up (at a
right angle) from the middle of the controller card. On other drives, the
[D pins may stick out from (be parallel o) the edge of the controller
card.

middle of the controller card.
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Pin Header Labeling

Pin header labeling also varies from controller card to controller card.
The SCSIID pins on the Quantum QA250 are labeled A0, A1, and A2,
On other drives, the same pins are labeled W1, W2, and W3, Somellmc. :
they're not labeled at all. The important points to remember are that
SGSIID pins are often labeled differently from drive to drive, and they
are not always located in the same place.

As illustrated in Figure 9-0, each drive can have as many as 8 pin
headers. Only the first three pin headers are used for setting drive 1Ds.
The remaining pin headers control other drive functions mld should not
be tampered with. Figure 9-6 shows how to set drive ID numbers ()
through 6.

0000000
O0000O000
0000000
O000000
000000
000000

A2 A2 A2
At Al Al
Al A0 o O Al
SCSI D=0 SCSI D=1 SCSI D=2
00 Q0 00
00 o .0 00
o O 00 00
O 0 O O 0 0
00 00 O 0
O 0O A2 A2 A2
OO At O 0 Al O 0 A1
O O] A0 OO0 A0 A0
SCSI_iD=23 SCSI_ID=4 SCSI_ID=5

Pin header

Shorting
/ block

A2
o] At
o A
SCSEiD=6

0|00 00O0
OO0 00O0

O|o

Figure 9-6 Drive ID numbers 0 through 6 are assigned by placing two-pin shorting blocks
over pin headers on the embedded controller card.
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Checking Termination

As a general rule. the first and last devices on a SCSI chain must be
terminated. Internal drives with ID = 0 (considered the first device) are
usually terminated with three 220/330-ohm, eight-pin, single inline
package dual-terminating resistor networks (SIP terminators). A set of
SIP terminators is shown in Figure 9-7,

Sotas i

Figure 9-7 SIP terminators.

The 220/330-ohm SIP terminators plug into machine-tooled sockets
next to the 50-pin cable connector at the back of the drive. As shown in
Figure 9-8, the terminator sockets on the Quantum QA250 (the original
40 MB SCSI drive used in the Macintosh 11/4-40) are labeled U31, U32,
and U38. Other resistor networks at the back of the drive are soldered in
place. The soldered resistor networks serve other purposes and should
not be tampered with.

Figure 9-8 The terminator sockets on the Quantum QA250 (the original 40 MB SCSI drive
used in the Macintosh 11/4-40) are labeled U31, U32, and U38.
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Terminator Orientation

The schematic of a typical eight-pin SIP 220/330 dual-terminating re-
sistor network is shown in Figure 9-9. Note that pin 1, which is indicated
by a dot or a stripe printed on the part’s outer case, is electrically differ-
ent from pin 8. Pin 1 connects to chassis ground. Pin 8 does not. When
installing dual-terminating resistor networks, it’s important to orient the
dot or the stripe on the outer case such that pin number 1 plugs into
socket number 1 (chassis ground). If one or more of the terminators are
backwards, vou may not be able to format the drive or you may get read/
write (“This file could not be written and was skipped.”) disk errors.

In most cases socket number 1 is labeled. If not, you can easily identify
socket number 1 with a digital multimeter (DMM) set to read K-ohms
(KQ). Here's the general procedure: With all power to the drive off.
touch the red probe to one side of the terminator socket and touch the
black probe to the drive chassis. As shown in Figure 9-10, and suggested
by the ground symbol in Figure 9-9, socket 1 will read 0.00 ohms.
Socket 8 will typically read 100 ohms to 2.000,000 ohms, depending on
whether or not SIP terminators are installed when you make the test.

TTTTTTTT

External View

— 330Q

il

2 3 + ] 0 i 5

X-Rlay Fiew

-~ iu'

Figure 9-9 The schematic of a typical eight-pin SIP 220/330 dual-terminating resistor net-
work.
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Figure 9-10 Terminator socket number 1 reads 0.00 ohms. Socket 8 will typically read 100
ohms to 2,000,000 ohms, depending on whether or not SIP terminators are installed when
you make the test.

Terminator Filters

Most internal SCSI drives installed in a Macintosh [fx and some inter-
nal SCSI drives used in a Macintosh lei require a SCSI filter to suppress
line noise. The SCSI filter plugs into the 50-pin socket at the back of the
SCSI drive. The 50-pin data cable that normally plugs into the socket
plugs into the filter. This arrangement is shown in Figure 9-11.

Terminator filters can also be used on other models of the Macintosh
I1. but with the exception of the Macintosh [1fx and the Ilci, they’re gen-
erally not necessary. The filter adds two capacitors (2.2 mfd and 0.01
mfd ceramic) to the terminator schematic, as shown in Figure 9-12.



- )lllﬂI)IJIII)JIWWMM(((NNHWNIN\NNWlfllllJlJlllNll)lJl)l)J)llllIJillifllllHlﬂHWWNNlﬂNNHH\HHIHHIHUIN

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

/RN S N SRR TR S AR




SCSI Hard Drive Upgrades 215

SCSI—Hard Drive Upgrades

Anyone can install a SCSI hard drive upgrade into a Macintosh IL It’s
equally easy to replace an existing SCSI drive. There’s really nothing to
it. All you need are:
1. A form-factor SCSI hard drive that fits your model of Macintosh I1.
FFor details refer to Table 9-1.
2. A SCSI hard-drive installation kit that fits vour model of Macin-
tosh II.

3. A Phillips-head screwdriver.

SCSI Hard Drive Installation Kits
As shown in Figure 9-13, SCSI hard-drive installation kits typically in-
clude at least four items:
e A Macintosh disk with SCSI formatting software.
¢ A 50-pin SCSI data cable.
e A four-wire SCSI power cable that fits your model of Macintosh 1.

e A mounting bracket that fits your model of Macintosh IL.

ONTRACK Disk Manager Mac™

CORPUTER SYSTEMS INC. 5.25” Full Height Hand Drive Installation Kit

glIcSCSl Disk Drive Installation for the Maciniosh S

| == i

Figure 9-13 SCSI hard drive installation kit. Courtesy of ONTRACK Computer Systems.

To replace an existing drive, all you need (other than the new drive) is
SCSI formatting software. The mounting hardware from the old drive
(the 50-pin SCSI data cable, the 4-wire SCSI power cable, and the
mounting bracket) can generally be reused.
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Formatting Software

Formatting software is used to set up the drive for Macintosh use. To set
up the same drive for Amiga, Apple IIGS, or PC-compatible use, you
would need different llllll]dlllll“ soltware. Since the OEM has no way of
knowing what type of computer you own. formatting is generally up to
VOLL.

Don’t take formatting software for granted. Quality and functionality
varies [rom publisher to publisher. bum(‘ programs, particularly Disk
Manager Mac from ONTRACK Computer Systems, work exceptionally
well and support a variety of drives. Other programs. like HD SC Setup
from Apple, work only marginally well and support relatively few drives.
In general, Apple-brand drives that are reformatted with Disk Manager
Mac tend to run faster and have more usable space on them. Disk Man-
ager Mac can also fix some broken Apple-brand drives (Quantum and
Sedmm :) that Apple’s HD SC Setup considers unsuitable. There’s really
no C()ill[.ldl‘ifiﬂll between the two programs. Disk Manager Mac is much
better than HD SC Setup. Next to the hard drive, good formatting soft-
ware is the most important part of the installation.

SCSI Cables

Fifty-pin SCSI data cables (socket-to-socket ribbon cables) are pretty
much standard and they’re keyed, so there’s no way vou can put them in
backwards, but four-wire power cables vary from Macintosh model 1o
Macintosh model. Power cables for the original Macintosh 11, the Macin-
tosh IIx, and the Macintosh [lfx have identical rectangular connectors on
both ends. Power cables for the Macintosh Ilex/lIlei and Macintosh [lsi
lla\"(? i | l'l‘.(‘-'illlglllﬂ]' connector on one (‘,II(I i]ll(l .‘ﬂ'(,lllill'(f connector on I]".‘
other end. The various cables are illustrated in Figure 9-14.

Mounting Brackels

Mounting brackets also vary. Brackets for 5 4-inch drives are physically
larger llmn mounting brac kets for 3'%-inch drives. Mounting brackets
des:trm'(l for the Mac Ill!()Hll 1/1x/1fx do not fit the Mac mlush Hex/Hei
and vice versa. Mounting brackets for the Macintosh Ilsi are a third type.
Mounting brackets for the Macintosh Ilsi only fit the Ilsi.
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Key

Pin 1 ———I---n-ln-nuu--lnulnluunlnull
EODEENNDNOOONOONONOENEEn 0

Red stripe —

Pin 1 AI-IIIIIIIIIIIIIIIIlllllllllll

30-Pin SCSI Data Cable

4-Wire SCSI Power Cable for Mac Il/ITx/Hfx

4-Wire SCSI Power Cable for Mac Hea/ei_and st

Figure 9-14 Fifty-pin SCSI data cables are pretty much standard, but power cables vary from
Macintosh model to Macintosh model.
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Finally, installation kits for the Macintosh 1I/11x/1Ifx should contain
screws and lock washers. It takes four /32 x 4-inch screws to secure a
hard drive to a Mac [I/IIx/Ilfx mounting bracket and two 3.5 x 8-milli-
meter screws to secure the mounting bracket to a Macintosh 1I/11x/11fx
drive bay. Mounting brackets for the llex/Ilei and Ilsi snap into place
without screws.

Installing a SCSI Hard Drive into a Macintosh |1

Once you’ve gathered the materials that are correct for your particular
model of Macintosh I, you're ready to install the drive. Here’s the gen-
eral procedure:

1.

+ o

o

Follow the take-apart procedure for your specific computer as
given in Chapter 4. Refer to Iigure 4-4 for Mac [I/11x/11fx informa-
tion. Refer to Figure 4-32 for Macintosh llex/Ilei information. Re-
fer to Figure 4-34 for Macintosh llsi information.

2a.

2h.

To remove an existing hard drive from Macintosh 11/11x/11fx,
unplug the 50-pin data cable from the old drive, unplug the 4-
wire power cable from the Macintosh logic board, unscrew the
hard drive/hard-drive mounting bracket assembly from the
drive bay, slide the bracket to the left, and lift straight up.
To remove an existing hard drive on Macintosh [lex/ei. re-
move the power supply, unplug the 50-pin data cable from the
old drive, pinch the hard drive power cable connector, pull up
to unplug the hard drive power cable from the Macintosh logic
board, grip the handles on the hard drive mounting bracket,
and lift straight up.

To remove an existing hard drive on Macintosh Ilsi, unplug
the 50-pin data cable from the old drive, unplug the hard
drive power cable from the old drive, spread the handles on
the hard drive mounting bracket, and lift straight up.

Verify that the SCSI ID number of the new drive = 0 (zero).

Verifly that the new drive is terminated.

If necessary (Macintosh Ilfx), plug a SCSI filter into the back of the
new drive. If the Macintosh IIfx was not previously equipped with a
hard drive, unplug the SCSI termination block from the 50-pin
SCSI connector on the Macintosh Ilfx logic board.
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If necessary (because you don’t have a new bracket), unscrew the
old hard drive from the existing mounting bracket.

7. Attach the new drive to the mounting bracket. When replacing
identical-size drives, the old bracket should work fine. But when
the replacement drive is a different size, or if it comes from a differ-
ent model of Macintosh 11, then you may need a new bracket.

To replace a 5'/4-inch drive in a Macintosh II/1Ix/Ilfx with a
3'/-inch drive, you'll need a smaller bracket. To replace a
3'k-inch drive in a Macintosh 1I/IIx/Ilfx with a 5'/4-inch drive.
you'll need a larger bracket.

Mounting brackets are also machine-specific. Brackets from the
Macintosh II/11x/11fx don’t fit the Ilex/llei or the Ilsi. Brackets from
the [lex/llei don’t fit the [I/11x/11fx or the 1lsi. Brackets from the lsi
don’t fit the I/1x/IIfx or the llex/Ilci. So if you're moving a hard
drive from one model of Macintosh 1I to another, and the target
Macintosh II doesn’t already have a hard drive, then you will also
need a new bracket.

8. When the replacement or new hard drive is screwed into the
bracket, reverse step 2 to install the drive. If youre replacing an
existing drive (say pulling out an older 40 MB drive and replacing
it with a larger, faster 100 MB model), then the old 4-wire power
and 50-pin data cables can be reused.

9. Reverse step 1 to reassemble your Macintosh II computer system.

Formatting the Drive

Apple-brand SCSI drives generally come preformatted (for Macintosh or
Apple 1IGS use), but OEM SCSI drives generally do not. In that case,
you'll need something other than Apple’s “HD SC Setup program to for-
mat the drive for Macintosh use. Here’s the general procedure:

1. Start your Mac from a floppy disk containing recent System soft-
ware and the formatting program that you plan to use.

2. Double click the formatting program.

3. Figure 9-15 shows Disk Manager Mac version 2.24. SCSIID = 0 is
pleseleucd, because it’s the only drive connected to the computer.
Note that the status of the new drive is unformatted. To format the
drive, click the Auto-Install button.
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4. When the format operation is complete, quit Disk Manager Mac
and use the Apple Installer program which came with your Macin-
tosh II (or with a recent System software update) to put fresh Sys-
tem software on the drive.

That’s it. When vou restart the computer, the new drive will mount.
Copy your applications to it and you're back in business!

e
SELECTED MANUFACTURER

SCS1 1D AND MODEL STATUS

Disk Manager Mot BFfFe’oeae———

®0 QUANTUM P105S 91 unformatted p——

o Auto Install |
. k

02

O3

O

05

Qb

Figure 9-15 Disk Manager Mac Version 2.24.

Putting Together an External Hard Drive

Assuming that the drive you just replaced is in good working condition
(just too small or too slow for everyday use), you can still use it (for
miscellaneous storage or as a backup drive or as a main drive on another
computer) by installing it in an external enclosure.

External Hard-Drive Enclosures

As shown in Figure 9-16, external hard-drive enclosure kits typically
include at least nine items:
¢ An alternating current (AC) power cord.
e A metal or plastic enclosure, also called a case or chassis.
o A prewired switching power supply with +5V and +12V direct cur-
rent (DC) outputs.
e A prewired +12V DC fan.
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® A universal four-wire power cable.

® A universal mounting bracket with miscellaneous hardware.
® An integral data cable.

e An external Mac-to-SCSI hard-drive cable.

e  An integral drive LED. with prewired cable.
O ?

Prewired 121 DC fun

Prewired AC sockel

On/off switch — S
’ A0-pin dala cable

l-pin Centronics connectors

—  Prewired drive LED
Power supply
o B 4— Mounting hardware

Universal 4-wire power cable

Figure 9-16 External hard-drive enclosure.

AC Power Cords

Computer power cords are pretty much standard. Most hard-drive en-
closures use the same type of power cords used on a Macintosh 11, a
LaserWriter, an ImageWriter, ete. Except for jacket color and plug
angles. they're generally all the same. In a pinch, you can generally sub-
stitute one Mac-related power cord for the other.

Metal vs. Plastic Enclosures

Metal enclosures are better than plastic. A drive that’s perfectly well-
behaved in a metal enclosure can cause video interference in a plastic
enclosure. Generally. people blame this problem on their monitors or
their CPU power supplies. The repairman never finds the problem, be-
cause all the time their monitors and their CPUs are in the repair shop
(miles away from the offending enclosure), they work perfectly.
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Switching Power Supplies

Switching power supplies are all different. To use a 40-watt Quantum
QA250 (the original 40 MB SCSI drive used in the Macintosh 11/4-40) in
an external enclosure, you need at least a 40-watt power supply. Many
enclosures are regularly equipped with less than 30-watt power supplies.
These won’t power a Quantum QA250, at least not for long. In general,
the bigger the power supply. the better the enclosure.

Universal Mounting Brackeis

Whether or not to get an enclosure with universal (5"4-inch/3'2-inch)
mounting hardware depends on your circumstances. Universal enclo-
sures tend to come with bigger power supplies and that’s good. They also
tend to be physically larger and somewhat less attractive. That’s gener-
ally not so good.

If you're trying to find a home for a 5'/4-inch Apple HD 40 (Quantum
(QA250), then you have no choice. You need the larger, universal type.
But, if you've just pulled a 3'4-inch Apple HD 40 (Seagate ST157 or
Sony SRD2040A) out of your Macintosh Il, then a smaller external en-
closure designed strictly for 3'A-inch drives will be fine.

Prewired 12V DC Fans

The bigger the power supply, the bigger the fan should be. DC brushless
fans are much better than the universal type with brush motors. Motor
brushes eventually cause static, which invariably shows up as interfer-
ence on your monitor display.

Ball-bearing fans tend to make much less noise than fans with sleeve
bearings. Air intakes should be filtered. Otherwise, dust (which acts as
thermal insulation) accumulates around sensitive components and in-
variably causes them to run hot and burn out.

Data Cables

External hard-drive enclosures come with two types of internal data

:ables. This type uses 50-wire ribbon cable and has two 50-pin female

Centronics connectors on the external-cable end. The preferred type ac-
: ol . o . 10 -

cepts standard 50-pin male Centronics SCSI connectors.
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External hard-drive enclosures that use 25-wire ribbon cables should
be avoided. This type has two DB25-S (socket) connectors on the exter-
nal-cable end. These are a nuisance to connect in the middle of a SCSI
chain. They're also more susceptible to noise problems than the fully
wired 50-pin type. Until and unless Apple switches over to this type,
DB25-5 SCSI connectors on an external Macintosh device make no sense
at all.

Terminating External Drives

To terminate an external drive or not to terminate it, that is the question.
As mentioned previously, the general rule is that the first and last devices
on a SCSI chain must be terminated. If the external enclosure is going in
the middle of a SCSI chain (because you already have at least one other
external SCSI device). then the drive’s internal SIP terminators have to
be removed. To use the same drive on the end of a SCSI chain later, vou
can either put the drive’s internal SIP terminators back in or fit the drive
with an external terminator. An external terminator is a short male-to-
female (M-F) 50-pin Centronics adapter that plugs into the back of the
drive. The male end of the 50-pin external SCSI cable can either plug
into the female end of the terminator, or it can plug into the unused
Centronics connector on the back of the drive. Generally, it makes no
difference.

If the drive is going on the end of a SCSI chain (because vou don’t
have any other external SCSI devices), then the internal SIP terminators
can stay. Official sources would have you remove the internal SIP termi-
nators and use an external terminator regardless of where the drive is
going, but with the possible exception of a Macintosh [Ifx which comes
with a special external terminator (equipped with a built-in SCSI noise
filter). that doesn’t make any sense.

Even if vou have to buy SIP terminators separately, a set of three
gencrally costs less than $1. An external terminator generally costs $30
to $40! If you received a special external terminator/filter with your
computer (Macintosh Ilfx). then use it. If your Macintosh Il CPU re-
quires an add-on SCSI noise filter, then add one. Otherwise (Macintosh
I/11x, Macintosh Ilex) why spend the extra money?
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Installing a SCSI Hard Drive into an External Enclosure.

Once you've obtained a suitable external enclosure, you're ready to in-
stall the SCSI drive. Here’s the general procedure:

[

o

— b

12.

- S0 ®~N

Remove the lid of the enclosure.

To remove an existing hard drive from the enclosure, unplug the
50-pin data cable from the old drive, unplug the four-wire power
cable from the old drive, and unserew the hard drive from its
mounting bracket.

Refer to Figure 9-6. Verily that the ID number of the new drive is
a unique number between 1 and 6.

Install and/or remove internal terminators as necessary.

Refer to Figure 9-11. If necessary (Macintosh Ilfx). plug a SCSI
filter into the back of the new drive.

Plug the 50-pin data cable into the drive.

Plug the four-wire power cable into the drive.

Plug the two-wire drive LED cable into the drive.

Serew the hard drive into its mounting bracket.

Reattach the enclosure lid.

If the drive has no internal SIP terminators and is at the end of a
SCSI chain. plug in an external terminator. If the drive has no
internal SIP terminators, no internal SCSI filter and is at the end
of a Macintosh [1fx SCSI chain, plug in the special external termi-
nator (with built-in SCSI noise filter) that came with the Macin-
tosh Ilfx CPU.

Connect the external SCSI cable. If an external terminator is
present, the external cable can either be attached to the back of

the terminator, or to an unused 50-pin connector at the back of
the drive. It makes no dilference.

Brand new drives may have to be formatted as described above and
they may need system soltware. Working drives taken from a CPU cabi-
net should be ready to go.

Troubleshooting External Hard Drives

If the (

PU fails to boot when the external drive is connected but powered

down, try turning on the external drive. If the CPU boots now, but the
external drive doesn’t show up, choose Restart from the Special menu. If
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the external drive shows up now. then you'll have to turn on the external
drive before turning on the CPU. In some cases, mostly when using older
standard hard drives with separate controller cards, you may have to let
the external drive come up to full speed before turning on the CPU. That
problem is in the drive’s controller card, and generally, there’s nothing to
be done about it. Either live with it, or move the drive to a Mac Plus
where it will be used as an only drive.

If seven internal hard drives show up when you boot the computer but
no external hard drive appears. yvou have a SCSIID conflict. Generally, it
means both drives are set 1o ID = 0. Change the ID of the external drive
and everything should be fine.

I the external drive works fine, but the drive LED doesn’t come on,
then the LED connector is probably upside down. Turn off power to the
drive. unplug the LED connector, rotate it 180°, plug it back in, and
everything should be fine.

If the external drive never shows up and your SCSI formatting soft-
ware reports “broken bus™ or “bus not terminated” then either the ter-
minators are not in, or the terminator fuse on line 26 (marked F1 in
Figure 9-10) is blown. Check the fuse with a digital multimeter as indi-
cated in Chapter 4, Figure 4-29. If the fuse reads infinity or overrange.
replace it.

If the external hard drive never shows up and your SCSI formatting
software reports “error during inquiry command”™ or something to that
effect, then you have a bad data cable. Usually it means one or more lines
on the internal 50-pin ribbon cable is open. These usually occur at the
ends, right under the insulation displacement connectors (IDCs). Breaks
in external cables are less common,

If you get read/write (“This file couldn’t be copied and was skipped.™)
errors that you never got before, one or more SIP terminators may be in
backwards. Refer to Figure 9-10 to check them out. Similar problems
may be related to excessive cable length—19'/2 feet (three 6-foot exter-
nal cables plus three 0-inch internal ribbon cables) is the maximum.

Usually, none of these problems occur. In most cases the external drive
comes up just fine the very first time you try it.
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ADB—Keyboard and
Mouse Repairs

This chapter covers six items (three keyboards, two mice. and one acces-

sory) that plug into the Apple Desktop Bus (ADB):
¢ The Apple Standard Keyboard—Part# MO116
Part# MO115

* The Apple Extended Keyboard
¢ The Key Tronic MacPro keyboard

» The Sophisticated Circuits PowerKey

e The Apple Desktop Bus Mouse—Part# AOM0331
» The Apple ADB Mouse—Part# 65431

The first half of this chapter deals with ADB keyboards. It shows how
to take them apart, tells how to fix intermittent key switches, and shows
how to replace broken key switches.

The second half of this chapter deals with ADB mice. It covers routine
mouse cleaning, tells how to fix intermittent mouse cables, and shows
how to replace broken mouse switches.

227
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Standard Safety Precautions

For the benefit of someone who's just turned to this page and hasn’t read
Chapters 1 and 4, yet. . .

OEM Keyboard Disassembly

Keyswitches are somewhat delicate, so always begin the disassembly
procedure by spreading out a soft towel. Next, flip the keyboard upside
down and loosen the screws in the bottom cover with a #1 Phillips-head
screwdriver. As shown in Figure 10-1, the Apple Standard Keyboard has
three screws. As shown in Figure 10-2, the Apple Extended Keyboard

has four serews.

— r—
@ 1Secrew Screwr —| @

() Serew — @ )

(Appk- Standard &'e;)'imrard)

Figure 10-1 Screw locations for Apple Standard Keyboard.
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Figure 10-2 Screw locations for Apple Extended Keyboard.

Once the screws are loose, flip the keyboard right side up and gently
shake out the screws. They should land on the towel. Pick up the screws
and place them in a parts container. Plastic food tubs make good parts
containers. Otherwise, use something made of unbreakable material,
with a lid and a low center of gravity.

If one or more serews does not fall out, flip the keyboard upside down,
loosen the remaining serews, and try again. When all of the screws are
safely in the parts container, place the keyboard right side up and gently
rotate the top cover towards the space bar. As shown in Figure 10-3, the
front edges ol both covers are fastened by thin plastic hooks. These stub-
born hooks are easily broken. so study the diagram and be very careful.

L] | | || ! =

4\ e
et = == = = =t = =
| | | | | | | |
Hook Hook Huok Hook Hook Haool Haok Hook

Figure 10-3 Fastener details for OEM ADB keyboard covers.
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When the top cover is at a 45° angle to the bottom cover, push it
backwards a bit, then carefully lift the top cover up and away. Don’t try
to foree the covers apart! If you break the hooks, the covers will never fit
back together again.

Once the covers are separated, note that the keyboard assembly con-
sists of three printed circuit boards (PCBs). As shown in Figure 10-4,
tiny ADB bhoards located in each of the rear corners connect to the larger
key matrix PCB by ribbon cables. To remove the larger PCB, first free
the ADB boards from their plastic retainers, then lift the key matrix PCB
straight up. Don’t force anything. The entire assembly is fragile and eas-
ily broken.

Left ADB PCB Ribbon cable Key matric PCH Ribbon cable Right ADB PCR

Figure 10-4 Board locations for Apple Extended Keyboard.

Now, slide the key matrix PCB backwards a bit, then lift the keyboard
assembly away from the bottom cover. Put the three or four serews, the
top cover, and the bottom cover aside. There are more screws on the key
matrix PCB, but these need not be removed.

Servicing Intermittent Key Switches

If you've had the keyboard for very long, especially if you've kept it
uncovered, you might be surprised by a thick layer of dust. This layer
should be removed with an air compressor. If no air compressor is avail-
able, blow the dust out with the exhaust end of a vacuum cleaner. Don’t
try to vacuum the dust. The key stems are delicate. You could easily

damage them with stiff vacuum cleaner tools.
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The easiest way to remove the key cap from the affected switch is with
a key-cap puller. As shown in Figure 10-5, press the wire whisks over the
key cap. twist the handle, and lift straight up.

Y

Lo O ol
Ood Oud 0o
N | I R I |

Figure 10-5 The easiest way to remove the key cap from the affected switch is with a
key-cap puller.

Key-cap pullers can either be store-bought or homemade. A store-
bought key-cap pullu is shown in Figure 10-6. A do-it-yoursell key- u.lp
puller, made from a six-inch thchen whisk, is shown in Figure 10-7

Figure 10-6 Store bought key-cap puller.

Kitchen whisks are sold in the housewares section (alongside can
openers and measuring spoons) in most supermarkets. You can buy
about 15 kitchen wh]skq for the price of one key-cap puller! To make
it work as well as the real thing, remove one of the three wire loops,

reposition the other two loops. and flatten the ends, as shown in Fig-
ure 10-8.



Figure 10-7 Homemade key-cap puller.

Flatiened ——

/—1— Flattened

Unused

0 Unused

Whisk Puller

Figure 10-8 Modification details turning a kitchen whisk into a key-cap puller.

If the key switch problem was caused by a prior liquid spill, spray the
affected area with WD-40 lubricant to loosen the dried residue. Mop up
the mess with cotton swabs as best as you can. Work some lubricant into
the key switch by pressing the key stem up and down. In most cases,
a tiny squirt is all it takes. WD-40 drives out moisture, lubricates, and
generally dissolves corrosion. To test your work, replace the keyboard
covers, attach the keyboard cable. and switch on the ¢ omputer. If the key
switch works now. shut down, replace the key cap, reattach the cover
screws, and you're all done. If the key switch is still inter mittent, proceed
to the next section.
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Replacing Broken Key Switches

WD-40 will almost always fix intermittent contacts but it can’t mend
broken plastic. For that you'll need an identical replacement Alps-brand
key switch. In a pinch, you can replace a broken switch with a seldom
used key switch from another part of the keyboard. With the exception
of the Caps Lock key. all of the key switches on both OEM keyboards
(Standard and htivndi,d) are exactly the same.

Begin by desoldering the defective switch. As shown in Figure 10-9,
use a low-wattage, grounded soldering pencil and a vacuum desoldering
tool. Be sure to discharge the waste solder into a 13-ounce (coffee) can
each time you recharge the tool. otherwise the waste will just spit onto
the circuit board.

Next, check the desoldered switeh tails with a small serewdriver or a
soldering aid. They should break away from the circuit board easily and/
or move [reely. If they offer much resistance, reheat the joint, add a little
[resh solder, and vacuum it again (with the desoldering tool) until you
can wiggle the switch tails. If the switch tail still doesn’t move, check for
remaining solder, as shown in Figure 10-10.

When you can wiggle both switch tails, turn the keyboard right side
up and pull the key stem upward. A completely desoldered key switch
should lift out with little resistance.

Note that the solder tail holes in the keyboard PCB are slightly off-
center. Line up the replacement key switch so that the switch tails line
up with the holes and snap it into place. Replace the key cap. turn the
keyboard upside down again, solder the tails to the circuit board, and
that’s it.

To test vour work, replace the kevboard covers, attach the keyboard
cable, and switch on the computer. Il the replacement key switch works,
shut down, reattach the cover serews (remember not to tighten very
hard), and vou're all done.
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—— Soldering
peneil

Desoldering ——
tool
v
AN

Kevswitch

Figure 10-9 Desolder the defective switch with a low-wattage, grounded soldering pencil
and a vacuum desoldering tool.

i8] —— Soldering aid

Partially desoldered switeh tail
fdoesn't mave when poked)

Remaining solder -
cireutd trace

Fully desoldered switeh tail
(maves when poked)
solder pad

SOLDER-SIDE FIEN

Figure 10-10 The desoldered switch tails should move freely when poked with a solder-
ing aid.

First Aid for Spills

In the event of a liquid spill, reach for a towel and turn the keyboard
upside down so the liquid can drain out. Don’t leave the keyboard right-
side up one second longer than you have to!
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When the keyboard is completely dry, pull off all of the key caps and
soak them in a sink with mild soap and water. Serub them with a soft
tooth brush. Rinse each key cap, and allow them to air dry. Clean up any
residue inside the keyboard with WD-40 and cotton swabs. Wipe down
the keyboard covers with mild soap and water. When you're ready to
replace the key caps. refer to Figures 10-11 and 10-12 for key cap posi-
tioning information. If you're lut,lu there won’t be any permanent dam-
age, dm[ the keyboard will work just as well as it did prior to the spill.
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Figure 10-11 Key cap positioning for Apple Standard Keyboard.
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Figure 10-12 Key cap positioning for Apple Extended Keyboard.

MacPro Replacement Keyboards

If you're not lucky, or if whoever spilled the liquid didn’t think to turn
the keyboard over, so many key switches could be damaged that the
OEM LC\,bUdul may not be worth repairing. If you can’t find an autho-
rized dealer to sell you new key switches at a reasonable price, look into
the MacPro replacement keyboard shown in Figure 10-13.
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Figure 10-13 MacPro Keyboard. Courtesy of Key Tronic Corporation

Why a Key Tronic MacPro keyboard and not another OEM model?
Because Key Tmnu- makes great keyboards, and if a Key Tronic prod-
uct ever breaks, you're less Ilkel\ to have a problem getting parts. The
following is quoted directly from the Key Tronic \ldcl’m Accessories
Catalog:

“Technical support and assistance is just a phone call away with
Key Tronic’s toll-free line, 1-500-262-6006. In Washington State,
call (509) 927-5515. Product support specialists can be reached at
these numbers for both technical questions and repair information
Jor Key Tronic products.

For repair service, be sure to call this number to ensure quick
handling and response. The support staff will give you a return
authorization (RA) number and shipping instructions at that time
to guarantee acceptance into our receiving system.

In addition to Key Tronic’s technical support, you may also or-
der spare parts and hard to find items such as cables, key tops, key
switches and EPROMS for your Professional Series® keyboard.
I8l . Pl - m - *
These items can be ordered by calling our Key Tronic Accessories
Department from 7 AM to 4 PM (Pacific Time), Monday through

! . : 3 8
Thursday and from 7 AM to 12:00 Noon (Pacific Time) on Fridays.

Our reputation for quality and complete service stands behind

every Key Tronic product. Please feel free to give us a call if we can
be of further service to you.”

That’s good enough for me. I'll take a repairable Key Tronic keyboard
over a disposable OEM keyboard any time.
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MacPro Accessories

Key Tronic offers a unique accessory kit which allows you to modify the
touch of any MacPro key switch simply by changing a rubber dome un-
derneath the key cap. The accessory kit contains two sets of domes which
act like springs. Installing the stiff domes gives the keyboard a firm
touch. Installing the soft domes gives the keyboard a lighter touch. The
stock domes that originally come with a keyboard give it a medium
touch.

A key-cap puller is provided with each kit. To try out a new dome,

pull the key cap, pick up the Llelll’lg dome, and plop down the new one.
Replace the key cap and you're all done.

If you have to use both Macs and PCs and the difference in the feel of
the two keyboards bothers you, or if you just have trouble hitting certain
keys, try changing the domes. Onee you've equalized the two keyboards
(especially if you run Microsoft Word, Works, and Excel), vou’ll hardly
notice that you're on another computer.

PowerKey Upgrades

All ADB keyboards contain a power-on key. Its function is to turn on the
Macintosh Il computer. When an external monitor is plugged into the
Macintosh II power supply. it turns on the monitor as well. That’s great,
but what about second monitors, external hard drives. scanners. and
printers? You can either turn them on one at a time, or all-at-once from
a power strip. Either way, it’s inconvenient.

Normal power strips don’t always work very well with external hard
drives. If vou turn on the power strip too late, the hard drive may not
show up on the desktop unless you restart.

PowerKey, from Sophisticated Circuits, is an ADB-compatible power
strip. It monitors the power-on signal generated from the kevboard.
Whenever the power-on key is pressed, PowerKey automatically turns
on up to four additional devices.
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PowerKey also monitors the power-off signal generated from the
Finder. Whenever Shut Down is chosen from the Special menu, Power-
Key automatically turns off the additional devices.

If you think about it, PowerKey multiplies the functionality of the
stock power-on key by 300%. Where prevmuslv only two AC devices
could be controlled, now you can control six. A PowerKey unit is shown
in Figure 10-14. The ADB cable is on the right. PowerKey’s four AC

outlets (which are not shown) are on the ends.

Figure 10-14 PowerKey, from Sophisticated Circuits, multiplies the functionality of the stock
power-on key by 300%.

Installing PowerKey
Installing PowerKey is a simple, five-step process:

1. Shut down the computer. Plug the straight end of the supplied
ADB cable into PowerKey and plug the L-shaped end into one of
the two ADB sockets on the back of the CPU. The L-shaped end
provides an extra ADB socket. If both of the ADB sockets (on the
back of the CPU) are taken, disconnect an existing ADB cable from
the back of the CPU and plug it into the extra socket on the L-
shaped end of the PowerKey cable.

2. Plug the peripheral equipment into PowerKey and plug Power-
Key into an AC outlet. Switch the peripheral equipment on. Even
though the switches are on, the peripheral equipment won’t power
up yet.
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3. Turn on the computer and copy the PowerKey control device
(CDEV) to the System folder of vour startup disk.

4. Choose Shut Down from the Special menu.

5. Wait 10 to 15 seconds, then press the power-on key on your key-
board. Everything should turn on. To continue testing, choose
Shut Down from the Special menu. Everything should turn off.

In addition to monitoring the power-on signal, the PowerKey CDEV
lets you program timed on/off events. At a time and date that you select
(say 4:00 a.m.). PowerKey can turn on the computer and execute a com-
mand keystroke. Whatever macro you assign to that keystroke (using a
macro program) will then be executed. ||u- macro could go on line,
download messages, and go off line. A few minutes later. PowerKey
could execute another macro that would turn off the computer by choos-
ing Shut Down [rom the Special menu. A typical sequence of timed
events is shown in Figure 10-15.

=[] Control Panel

Monitors

Weekdags 300 AM 4!22/91 K
Weekdays 4:01 AM  4/22/91 Key [T H
Weekdays 4:06 AM  4/22/91 Key

333

Figure 10-15 In addition to monitoring the power-on 5|gnal the PowerKey CDEV lets you
program timed on/off events.

A modem is optional. Although there are less expensive ways to do
it, PowerKey could just as well turn on the sprinklers, wake you up to
music. make coffee, ete. If you're out of town, PowerKey could switch on
lights, play the nu_ho, give your home or apartment that lived-in look
while you're away. So, in addition to extending the power-on key. it of-
fers the basic features of a limited home-control system.
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OEM Mouse Disassembly

When the mouse pointer is erratic, and consistently hesitates in one or
more directions, a thorough cleaning will almost always solve the prob-
lem. Begin by spreading out a soft towel. Next, shut down the computer,
wait 10 to 15 seconds. then disconnect the mouse cable from the back of
the CPU. Flip the mouse upside down. As shown in Figure 10-16, the
bottom of the mouse case is imprinted just above the retaining ring with
an L (for lociked) and an O (for open). In normal use, the marker on the
ring points to the L (for locked).

A9MO0331
Mouse case
. y / Mouse ball

Retaining ring

Figure 10-16 The bottom of the mouse case is imprinted just above the retaining ring with
an L (for locked) and an O (for open).

To remove the mouse ball, grip the mouse with two hands, press down
on the retaining ring with your thumbs, and turn it counterclockwise
until the marker points to the O (for open). Flip the mouse right side up
and both parts (the retaining ring and the mouse ball) will slip right into
your hand. Put the mouse ball and the retaining ring in a parts container.
Plastic food tubs make good parts containers. Otherwise, use something
made of unbreakable material, with a lid and a low center of gravity.
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Next, loosen the four screws in the bottom cover with a #1 Phillips-
head screwdriver. After loosening the screws, flip the mouse right side up
and shake the loose screws into your hand. If the screws are loose
enough, they should fall right out. If not, loosen the screws some more,
and try again. Put the four screws in the parts container. Carefully sepa-
rate the top and bottom covers.

As indicated in Figures 10-17 and 10-18, there are various types of
ADB mice. Some have 25.44 mm diameter mouse balls. Others have
21.9 mm mouse balls. In addition, completely different mice often bear
the same model number. That makes it very difficult to order parts or
discuss repairs. Just as with software, hardware is continually revised.

Figure 10-17 Model number A9M0331, the Apple Desktop Bus Mouse.

If you've been diligently cleaning your mouse according to the official
instructions in the owner’s manual. you may be surprised by the mass of
dust, human hair, and pet fur that’s accumulated around the capstans,
underneath the top cover. When you only remove the mouse ball retain-
ing ring, you never see this stuff. Pick out as much of the foreign matter
as you can with a pair of tweezers. Blow out the rest with an air compres-
sor or with the exhaust end of a vacuum cleaner. Continue disassembly
as necessary, but don’t try to vacuum the dust. The various mouse
mechanisms are delicate. You could easily snap something with a stiff
vacuum cleaner brush.



Figure 10-18 Model number A9M0331, another type of Apple Desktop Bus Mouse.

The mouse ball can be cleaned with mild soap and tap water. Rinse it
well, and let it air dry. If you try to wipe it dry, the mouse ball will just
pick up towel lint. Once the mouse ball is dry, put everything back to-
gether and the mouse should work as good as new.

Servicing Intermittent Cables

When vou intermittently lose all or some mouse functions (no pointer
movement, no button response) and vou’re sure it’s not software-related,
the chances are you've got an inter mlllonlly or permanently open wire in
the mouse cable. If so, vou should be able to make this problem come
and go by wiggling the ends of the cable. If you can’t make this problem
come and g0 b\« \wmvhng the cable, try substituting a known good mouse
before attempting repairs. [t’s not that cable repairs are dl[iu,ult. It’s just
that more often than not. frozen pointers indicate buggy software. If the
substitute mouse fails as well, that proves the software is at fault. All the
cable repairs in the world aren’t going to do you any good.

If by wiggling the wire you're able to establish that there’s a break at
the mouse end of the cable. the fix involves cutting the cable ahead of the
break. stripping the wires. and soldering them back to the mouse printed

circuit board (PCB).
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As shown Figure 10-19, there are only three wires in the cable. Color
codes are generally printed directly on the mouse PCB.

St BL
8K RD
(+5.001) Blue o Black (GND)

(ADB) Hed
-{DS‘ ‘ Shield

DIN-4 Connector

®

(@]

ADB Mouse

Figure 10-19 Wiring diagram for ADB mouse cable.

When the intermittent wire is at the CPU end of the cable. not the
mouse end, it’s best to replace the whole cable. Vendors of replacement
cables are listed in Appendix B.

Replacing Broken Mouse Switches

If the mouse pointer moves, but the mouse button has no effect, then
the microswitch under the mouse button is probably broken. Test for
continuity with a digital multimeter set to the K-ohms scale. When the
mouse button is up, the meter should read 0.1, infinity, or over range.
When the mouse button is down, the meter should read 0.00 to 1.00
ohms, depending on meter sensitivity. Intermittent switches typically
fluctuate between 0.00 to 500 or 5000 ohms. The usual problem is a



244

Macintosh Il Repair and Upgrade Secrets

broken switch mount. The only way to fix it is to replace the micro-
switch. Suitable replacements can sometimes be found at Radio Shack
for under $2. Vendors of exact replacement micro switches are listed in
Appendix B.

That’s it for Upgrading and Repairing Macintosh 1T Computers. For
information on the Macintosh Classic, the Macintosh LC, the Macintosh
12-inch Monochrome Display. and the Macintosh 12-inch RGB Display,
ask for the next book in this series, Upgrading and Repairing the Low-
Cost Macs.
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Acronym Glossary

AC—Alternating current

ADB—Apple desktop bus

AMU—Address memory unit

CDEV—Control device

CMOS—Complementary metal-oxide semiconductor
CMYK—Cyan. magenta. vellow, black
COMM—Communications

CP—~Circular polarizing

CPI—Centronics parallel interface

CPU—Central processing unit

CRT—Cathode ray tube

DA—Desk accessory

DC

Direct current

DIP—Dual inline package
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DMM—Digital multimeter

DPI—Dots per inch

DRAM—Dynamic random-access memory
DSDD—Double-sided, double-density
DSHD—Double-sided, high-density
ELF—Extremely low frequency
EMI—FElectro-magnetic interference
ESD—Electrostatic discharge
FDHD—Floppy disk high density
FPU—Floating-point processing unit
GCR—CGroup code recording
H-STAT—Horizontal static convergence
HMMU—Hochsprung memory management unit
HVR—High voltage resistor
IC—Integrated circuit

IDC—Insulation displacement connector
IWM—Integrated Wozniak machine
KB—Kilobyte

LED—Light-emitting diode

LQ—Letter quality

MB—Megabyte

mfd—Microfarad

MFM—Modified frequency modulation
MHz—Megahertz

MS-DOS—Microsoft Disk Operating System
NS—Nanosecond

NTSC—National television standards committee



Acronym Glossary

-~

OEM—Origirml equipment manufacturer

0S—Operating System

PAL—Programmable logic array
PCB—DPrinted circuit board
PLC—Plastic leadless chip

PLCC—Plastic leadless chip carrier
PMMU—Paged memory management unit
PPI—Pixels per inch

PRAM—Parameter random-access memory

RAM—Random-access memory

RAMDAC—Random-access memory digital-to-analog converter

RCA—Radio Corporation of America
RFI—Radio frequency interference
RGB—Red., green. blue
ROM—Read-only memory
SCSI—Small computer system interface
SIMM—Single inline memory module
SIP—Single inline package
SMD—Surface mount device
S0J—Single outline J lead
SSDD—Single-sided, double-density
SWIM

TPG—Test Pattern Generator

Super Wozniak integrated machine

TTL—Transistor-transistor logic
V-TWIST—Vertical twist
VA—Volts [x] amps

VAC—Volts (alternating current)
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VCR—Video cassette recorder
VDC—Volts (direct current)
VHS—Video home system

VLF—Very low frequency
VRAM—Video random-access memory

WYSIWYG—What you see is what you get
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Dealer/Manufacturer
Addresses

American Educational Services

(Component-level repairs on 800K disk drives, OEM replacement head
assemblies for 800K disk drives)

7611 Allman Drive

Annandale, Virginia 22003

(703) 256-5315

Brooktree Corporation

(Original equipment manufacturer of Bt453KP and Bt9016 RAMDACs
used on Macintosh II video cards and Macintosh Display Cards)

9950 Barnes Canyon Road

San Diego, California 92121-2790

(619) 452-7580

Creative Solutions

(NuBus-compatible Centronics parallel interface cards for Mac I expan-
sion slots, NuBus compatible two-to-four port serial cards for Mac 11
expansion slots)

4701 Randolph Road, Suite 12

Rockville, Maryland 20852

(301) 984-0262
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Conner Peripherals
(Original equipment manufacturer of CP3040A hard drives used in the
Macintosh Ilsi)

3081 Zanker Road
San Jose, California 95134

(408) 456-4500

Digi-Key

(1A/125V Pico fuses, 2-pin shorting blocks, 8-pin SIP 220/330 dual
terminators, 24-pin machine tooled DIP sockets with 0.4-inch spacing,
micro switches—ecall for a catalog)

701 Brooks Avenue South

Post Office Box 677

Thiefl River Falls, Minnesota 56701-0677

(800) 344-4539

Fordham Radio

(Isolation transformers, test equipment—call for a catalog)
260 Motor Parkway

Hauppage, New York 11788-5134

(516) 435-8080

GDT Softworks

(Communications-toolbox-combatible Macintosh-to-Epson printer driv-
ers, Communications-toolbox-compatible Macintosh-to-Kodak/Diconix
printer drivers, Communications-toolbox-compatible Macintosh-to-
Hewlett Packard printer drivers, universal serial-to-parallel interface
converters)

Suite 188 4604 Lougheed Highway

Burnaby, British Columbia

Canada V5C 6B7

(604) 291-9121

Globe Manufacturing Sales, Inec.

(Expansion cover shields and I/0 brackets for Mac II NuBus slots—call
for a catalog)

1159 Route 22

Mountainside, New Jersey 07092

(908) 232-7301
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Dealer/Manufacturer Addresses

JDR Microdevices

(2-pin shorting blocks, 3.6 v lithium batteries for Mac 1I/llx/Ilfx, IDC
connectors, DB15 connectors, DB19 connectors, Mae-Il keyboard/
power/video cable extension sets, miscellaneous OEM parts, soldering
equipment, test equipment—call for a catalog)

2233 Samaritan Drive

San Jose, California 95124

(408) 559-1200

John Fluke Manufacturing Company

(Digital multimeters. cases, test leads, probes, and clips—call for a cata-
log)

P.0. Box 9090

Everett, Washington 982006

(800) 443-5853

Key Tronic

(MacPro ADB keyboards, repair parts, rubber dome kits—call for near-
est dealer)

Post Office Box 14687

Spokane. Washington 99214

(509) 927-5251

Marshall Industries

(Bt453KP video chips for Mac 11 video card)
9320 Telstar Avenue

Elmonte, California 91731

(800) 522-0084

MCM Electronics

(25D 1887 horizontal output transistors, isolation transformers, miscel-
laneous OEM parts. soldering equipment. test equipment—call for a
catalog)

650 East Congress Park Drive

Centerville, Ohio 45459-4072

(800) 543-4330
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Motorola, Semiconductor Products Sector

(Original equipment manufacturer of MC68851RC16A PMMUs and
MC68882-16 FPUs used in original Macintosh 1ls)

Post Office Box 20924

Phoenix, Arizona 85030

(800) 521-6274

NCR Micro Electronics, Logie Products Group

(Original equipment manufacturer of 53C80-40 44PL SCSI chip used in
original Macintosh Ils)

1635 Eroplaza

Colorado Springs, Colorado 80916

(800) 334-5454

Nova International
(Fan controllers for Mac [I/Ilx power supplies—call for nearest dealer)

11700 9th Avenue N.W.
Seattle, Washington 98177
(206) 361-2208

On-Time Mae Service

(Component-level repairs on Apple 4-bit video cards, Apple 8-bit video
cards, and AppleColor RGB monitors; component-level repairs on Mac 11
logic boards; component-level repairs on Mac Il power supplies)

830 Woodside Road

Redwood City, California 94061

(415) 367-6263

Ontrack Computer Systems

(Do-it-yoursell internal hard disk installation kits—brackets, cables,
Disk Manager Mac formatting software)

0321 Bury Drive, Suites 15-19

Eden Prairie, Minnesota 55346

(800) 752-1333
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Polaroid Corporation, Polarizer Division
(Circular polarizing filters for AppleColor High-Resolution RGB Moni-
tors—call for nearest computer or office-supply dealer)

1 Upland Road N2
Norwood, Massachusetts 02062
(800) 225-2770

Quadmation

(External SCSI hard-drive enclosures, internal SCSI hard drive mount-
ing kits, replacement 150-watt power supplies for Macintosh Ilex/ci)
1120 Stewart Court, Suite L

Sunnyvale, California 94086

(408) 733-5557

Radio Shack

(3-wire circuit analyzers, audio cables for Mac-to-VCR connections
{same as CD-to-stereo system}, chip pullers, color-TV alignment tools,
micro switches, miscellaneous OEM parts, soldering equipment, test
equipment)

over 700 stores coast to coast

listed in the yellow pages phone book under:

“Electronic Equipment & Supplies”

Shreve Systems

(Used Mac IIs, keyboards, monitors, parts, etc.—call for a catalog)
3804 Karen Lane

Bossier City, Louisiana 71112

(800) 227-3971

Soft Solutions

(Component-level repairs on Mac 11 logic boards, component-level re-
pairs on Mac Il power supplies, fan-controller upgrades for Mac 11/11x
power supplies)

907 River Road, Suite 98

Fugene, Oregon 97404

(503) 461-1136
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Sony Service Company, Parts Division, Publications Department
(Service manuals for Sony CPD-1302 and CPD-1304 monitors, OEM
parts for Sony monitors—call for regional parts distributor)

8281 N.W. 107th Terrace

Kansas City, Missouri 64153

(816) 891-7550

Sophisticated Circuits

(Install-it-yourself SIMM upgrades for the Macintosh 1l, PowerKey
ADB-compatible 4-outlet power strip)

19017 120th Avenue North East, Suite 106

Bothell, Washington 98011

(206) 547-4779

Sun Remarketing

(Used Mac lls, keyboards, monitors, parts, etc.—call for a catalog)
Post Office Box 4059

Logan, Utah 84321

(800) 821-3221

Systems Control, a division of M.J. Electric
(Dual-outlet surge suppressor with integral anti-static touch pad)

Post Office Box 7881
Iron Mountain, Michigan 49801
(800) 451-68066

Technology Works

(1 Meg SIMMs, 4 Meg SIMMs, NanoDISK RAM Disking Software)
4030 Braker Lane West, Suite #350

Austin, Texas 78759

(512) 794-8533

The Chip Merchant

(1 Meg SIMMs, 41264K dual-ported VRAM chips, install-it-yourself
4-10-8 bit upgrades for 4-bit Macintosh Il Video Cards, install-it-yourself
4-t0-8 bit upgrades for 4-bit Mac II High-Resolution Video Cards)
9541 Ridgehaven Court, Suite A

San Diego, California 92123

(619) 268-4774
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Trackmate America
(Trackmate diagnostics and disk drive maintenance systems)

14577 South Bascom Avenue
Los Gatos, California 95032

(408) 356-0795

True Value Hardware
(1.25-inch stiff-blade putty knives, 3-wire circuit analyzers, WD-40)
Hundreds of stores coast to coast

listed in the yellow pages phone book under:
“Hardware- Retall

Tulin Corporation

(External SCSI hard-drive enclosures, internal and external SCSI hard-
drive subsystems, miscellaneous cables and parts for external SCSI
hard-drive enclosures, replacement power supplies for external SCSI
hard-drive enclosures)

2156H O’ Toole Avenue

San Jose, California 95131

(408) 432-9025

Larry P.’s Guide to Mail-order Sanity:

If there’s no address and/or no phone number in a magazine ad-
vertisement, it means the company positively does not want to talk
to you. Don’t waste your time. Shop elsewhere!

Avoid ordering from any catalog with a misplaced index. Locating
nnsp[agcd 1ndexca is a hassle. Il management misplaced their own
index, imagine what they’re going to do with your order!

Avoid ordering from any catalog printed on high glare paper. If the
printed presentation glares, you can bet the pcraﬂnal service will
glare even more.

Don’t discuss. Don’t ask. Know what you want before you pick up
the phone.

Observing these [ailure-avoidance strategies will steer you away
from incompetent mail order firms, but you could still receive
unsatisfactory goods. In that case, please call the company that fill-
ed vour order. This address list is not an endorsement. The author
cannot guarantee your satisfaction.
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A

AC power cords, 221

ADB (Apple desktop bus) problems,
108-9

additive colors, primary, 39-40

address Jnemory management unit
(AMU). See HMMU (Hochsprung
memory management unit)

anti-glare filters, 79-80

anti-radiation filters, 81

Apple Convolution, 149

Apple Desktop Bus (ADB), 227

Apple File Exchange software, 191

audio cables, 145

B
B1 lithium cell, 106

B2 lithium cell. power-on problems and,

1024
banding, 130

l]:llt(.‘l')': clock, Macintosh [lex/llci, 114
board-swap procedure. See logic board

upgrades brightness, relative, 123
brightness control, 20

C

cables
audio, 145

for external SCSI hard drives, 222-2

jumper, 104

mouse, intermittent, 242—43
NTSC-compatible, 142-45
SCSI, 216

capacitor, 4

centering the display on AppleColor
High- Resolution RGB Monitors,
45-46

central processing unit (CPU). See also

logic board upgrades
model number information. 85-86
take-apart procedure Macintosh

I/11x/1Hx, 86-89

Centronics parallel interface (CPI) card.

178-79
chiming sounds, 117
chip pullers, 9-10
circular polarizing (CP) filters, 79
cleaning diskettes, 203
clock, real-time
Macintosh Iex/llci, 114
problems with, 106
clothing, static electricity and, 4
CMOS SIMMs, 2-3. 156
CMYK printers, 38
color printing, WYSIWYG, 62-64
color purity adjustments, 60-62
colors
additive, 39-40
subtractive, 37-39
color saturation, four-bit video and,
123-24
Color TPG ({Color Test Pattern
Generator). xili-xx
indicating a screen size in, xvi
Reference menu. xviii
Special menu items, xix—xx
starting, xiv—xv
system requirements, xiv
Test Patterns in, xvii—xviii
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Communications Toolbox (CTB),
upgrades for System 6.0.4, 6.0.5, and
6.0.7, 183-85

contrast control, 20

contrast enhancement [ilters, 81

convergence, 40

adjustments, 05-71
on AppleColor High-Resolution RGB
Monitors, 46—48

CP filters, 79

CPU. See central processing unit

CRT {cathode ray tube), 18

cut-off control

on AppleColor High-Resolution RGB
Monitors. 53-54

on Apple High-Resolution
Monochrome Monitors, 31-32

degauss switch, 01-62
desktop video software, 150
diagnostic tests, error sounds and,
117-19
Digital muldmeters (DMMs), 11-12
DIP SIMMs, 153-55
disk drives
800K, troubleshooting, 201-2
types of, 189-91
disk drive upgrades. 189-203
external disk drive adaprer, 193-96
FDHD/ROM upgrades for Macintosh
11, 197- 201
second internal disk drive, 196-97
diskettes
cleaning, 203
formatting rules, 191-92
types of disk drives and, 189-91
Disk Manager Mac, 216
display, definition of, 18
display cards. See video cards
dissassembly. See take-apart procedure

DRAM upgrades, 140-41, 153-05. See
also SIMMs

E

eight-bit video, 124-28
upgradeability of, 134
upgrade from four-bit video, 135-37
upgrade to 24-bit video, 137-39
electricity
salety precautions for working with,
1-8
electrostatic discharge precautions, 2-8
error sounds, 117-19
Exact Bit Images (Shrink 4%) option
Apple LaserWriter II, 28, 52
expansion cards. See also NuBus
expansion cards
for the Macintosh 1lsi, 186-87
external disk drive adapter, 193-96
extremely low frequency (ELF) radiation,
81
eyeglass wearers, convergence problems

and, 71

I

fan controller upgrades, 89-98
installing, 91-98
power supplies and, 90-91
testing, 98
FDHD (floppy disk high density) super
drive, 190-91. See also disk drive
upgrades
File Exchange software, 191
filters, monitor, 79-81
floating point coprocessor unit. See FPU
(floating point unit) upgrades
focus adjustments
on AppleColor High-Resolution RGB
Monitors, 48-50
on Apple High-Resolution
Monochrome Monitors, 25-206
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formatting diskettes, 191-92
formatting software. for SCSI hard drives.
216
four-bit video, 122-24
upgradeability of, 134
upgrade to eight-bit video, 135-37
FPU (floating point unit) upgrades
for the Macintosh 11, 170-71
for the Macintosh Ilsi, 172
fuse 2, 108-9

G

glare. eliminating, 79-80
grayscale, true. 131

i 411
ground(ing), 4=
ground wire, 4

H
hand tools, 8-10
height adjustments
on AppleColor High-Resolution RGB
Monitors, 45
on Apple High-Resolution
Monochrome Monitors, 24
HMMU (Hochsprung memory
management unit), 165
locating the, 166
removing the, 166-67
horizontal centering control, on
AppleColor High-Resolution RGB
Monitors, 46
horizontal-hold control, on Apple
High-Resolution Monochrome Monitors,
29-30
HP-Desk]Jet printers, 169
HP-Desk Writer printers, 169
H-STAT control, 47, 48
Hurdler CPI card, 179
Hurdler-HQS (Hurdler quad serial) card,
183-85

|

Image Writer [I/1.Q printers, how color is
made by, 38-39

isolated AC power supplies (isolation
transformers), 12-14

J

jumper cables, 104

K
keyboards, 228-37
disassembly of, 228-30
first aid for spills on, 234-35
MacPro, 235-30
replacing broken key switches, 233-34
servicing intermittent key switches,
230-33
Key Tronic MacPro keyboard, 235-37

L

linearity controls, 71-76
lithium cells, power-on problems and.
Macintosh II/1Ix/1fx, 102-4
logic board upgrades
Macintosh Iex-to-Ilei, 112-13
Macintosh [1/1Ix to [Ifx, 101
Macintosh Il to 1Ix, 99-101

MacGard multipurpose surge suppressor.
T

Macintosh Display Card. meaning of
designation, 135

Macintosh Display Card VRAM Kit, 137

Macintosh II Display Cards, configuring,
149-50

Macintosh II Extended High-Resolution
Video Card, meaning of designation.

135
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Macintosh I1 Extended Video Card,
meaning of designation, 135
Macintosh II Video Card. See also video
cards
meaning of designation, 135
NTSC-compatible cables for, 142
Macintosh I Video Card Expansion Kit,
136
MacPro replacement keyboards, 235-37
MacTable, 81
Mac Il High-Resolution Video Card,
meaning of designation, 135
MC68030 (*030) processor-direct slot
(PDS), 1806
MC68832RC16A FPU (floating point
unit), 170-72
MC08882RC20A I'PU (floating point
unit), 186
memory. See also PMMU (paged memory
management unit) upgrades; SIMMs
virtual, 169
Microsoft Mail. 169
monitors, See also Monochrome Monitors,
Apple High-Resolution; RGB Monitors,
AppleColor High-Resolution
interchangeable parts cross-reference
guide, 77
isolated AC power supplies (isolation
transformers) for working on. 12-14
Monochrome Monitors, Apple
High-Resolution
accessories, 33
adjustments to, 17-33
cut-off control, 31-32
definitions, goals and objectives.
18-19
focus adjustments, 25-26
height adjustments, 24
horizontal-hold control, 29-30
periodic adjustment procedure,
19-26

removing the control cover plate, 20
replacing the control cover plate. 26
vertical-hold control, 30-31
width adjustments, 20-24
WYSIWYC modifications, 26-28
isolation transformer for working on.
14
measuring the display, 19, 21-23
More, 150
mounting brackets, SCSI hard drive, 216
external SCSI hard drives, 222
mouse, 240-44
multimeters, 11-12

N
near-photographic quality, 24-bit video,
130
NTSC compatibility, 140
Macintosh Il Display Cards, 149-50
upgrades for, 142-151
audio cables, 145
cables, 14245
video card utility software and
activating the software, 145-47
deactivating the software. 149
with eight-bit Mac I High-
Resolution Video Cards, 148
with four-bit Mae II High-
Resolution Video Cards, 148
with Macintosh 11 Extended Video
Cards, 148
with original Macintosh II Video
Cards, 147-48
NuBus expansion cards
identifying slots $9 through SE. 177
installing and removing, 175-79
multiple video cards and, 178
parallel interface cards and, 178-82
power requirements of, 174
tvpes of, 173
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0

one-bit video, 121-22
one-bit video cards, upgradeability of,

134

P
PAL chips, 150
parallel interface cards. 178-82
Chooser setup for, 180
Phillips-head screwdriver, 8-9
pixels, 16-19
photographic quality and, 131
PLCC SIMMs, 153-55
PMMU (paged memory management
unit) upgrades, 165-70
installing, 167
installing virtual memory software,
168-69
locating the, 106
removing the HMMU and, 166-67
troubleshooting, 167
troubleshooting virtual memory and,
169-70
Polaroid filter products, 79-80
polvester clothing, 4
potential. static electricity, 3—4
PowerKey, 237-39
power-on problems
Macintosh lex and Hei, 113-14
Macintosh 1I/11x/1{x, 102-6

PowerPoint, 150

power requirements. of NuBus expansion

cards, 174

power strips, PowerKey. 237-39
power supplies

after-market, 113

bench servicing, 104-0

CMOS SIMMs and, 150

for external SCSI hard drives, 222

fan controller upgrades and. 90-91

fans, upgrading, 89-98

isolated AC, 12-14
putty knife for removing. 10
PRAM (parameter random access
memory) chip, 106
Precision Bitmaps? option, Hewlett
Packard Desk Writer., 28, 52
presentation programs, 150
primary colors
additive, 39-40
subtractive, 37-39
printers, parallel, 178-82
printer spoolers. 169
printing, color WYSIWYG. 62-04
PrintLink Collection Driver, 179-82

putty knife, 10

Q

QuickDraw. 139-40

R

radiation filters, 81
RAM (random access memory) 1 errors.
118
real-time clock, problems with
Macintosh Hex/Ilei, 114
Maecintosh [I/1x/11fx. 100
Reference menu, Color TPG s, xviii
resistance, 12
RCGB Monitors, AppleColor High-
Resolution
accessories, 70-84
filters. 70-81
stands, 81-82
swivel bases. 83-84
additive colors and, 39-40
adjustments to. 35-84
centering the display, 45-46
color purity adjustments, 60-62
convergence adjustments, 46—48.
065-71

cut-off control, 53-54
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definitions, goals and objectives,
35-37
focus adjustments, 48-50
height adjustments, 45
linearity controls, 71-76
periodic adjustment procedure,
40-51
removing the control cover plate, 41
replacing the control cover plate.
50-51
white-balance controls, 54-04
width adjustments, 42-45
WYSIWYG modifications, 51-53
convergence problems, 40
how color is made by, 39-40
interchangeable parts cross-reference
guide, 77
isolation transformer for working on,
14
replacement parts for, ordering, 78
subtractive colors and, 37-39
white balance problems, 40
ROM upgrades, 185

S

safety precautions, 1-8
sereen, definition of, 18
screwdrivers, 8-9

SCSI (Small Computer System Interface),

2006
Macintosh II/11x/11fx problems with,
106-8
SCSI cables, 216
SCSI hard drives, 205-25
data cables, 222-23
error sounds and, 117-18
external, 220-23
enclosures, 220-23
external enclosure, installing into,
224

fans, 222

switching power supplies, 222
terminating, 223
troubleshooting, 224-25
universal mounting brackets, 222
form-factor half-height, 206-7
identification (ID) number for. 208-10
installing
cables for, 216
formatting software, 216
formatting the drive, 219-20
installation kits, 215-18
Macintosh I1, 218-19
mounting brackets, 216
screws and lock washers, 218
pin header labeling, 210
pin header locations, 209
standard. 207-8
termination of, 211-13
terminator filters, 213-14
tvpes of, 205-8
serial interface cards, 182-85
setup for, 184
troubleshooting, 185
silicon chips. See chips; and specific types
of chips
SIMMs (single inline memory module),
153-65
DIP, 153-55
DRAM, 140-41
electrical configurations, 156
identifying Banks A and B and
configuring, 158-63
Macintosh Ilci, 162
Macintosh 1I/11x/11fx and llex,
158-61
Macintosh Ilsi, 162-63
installing and removing, 163-64
memory capacity of, 156
PLCC, 153-55
power requirements of, 156

S0J. 153-55
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speed of, 157
troubleshooting installations, 165
VRAM, 137-39
SIMM sockets, intermittent, error sounds
caused by, 116-19
SIP terminators, 211-13
for external SCSI hard drives. 223
50] SIMMs, 153-55
Sony-built monitors, interchangeable
parts cross- reference guide. 77
sounds, error, 117-19
stands, monitor, 81-82
start-up chime, 117
static electricity, 3-8
subtractive colors, primary, 37-39
surge suppressor, MacGard, 7
swivel bases, monitor, 83-84

T
take-apart procedure
Macintosh II/11x/1lfx. 86-89
Macintosh Iex/Iei, 110-12
Macintosh Ilsi, 114-17
terminator filters, 213-14
terminators, SIP, 211-13
for external SCSI hard drives, 223
test equipment, 11-14
Test Patterns, in Color TPG. xvii-xviii
32-bit QuickDraw, 139-40
three-wire circuit analyzer, 5
tools and equipment
hand tools, 8-10
soldering equipment, 14
test equipment, 11-14
Tops networking software, 169
transformers, isolation, 12-14
true color, 131
true grayscale, 131
TTL chips, 2-3

TV alignment tools, 9

24-bit video, 129-32
benelits of, 130-31
drawbacks of, 131-32
near-photographic quality, 130
photographic quality, 131
size limitations, 130
upgrade from eight-bit video, 137-39

u

universal mounting brackets, for external
SCSI hard drives, 222

v

vertical centering control, on Ap])!cCUIm‘
High- Resolution RGB Monitors, 40
vertical-hold control. on Apple
High-Resolution Monochrome Monitors,
30-31
very low frequency (VLF) radiation, 81
video cable, NTSC-compatible, 142—45
video cards. See also VRAM upgrades
color-saturation information and.,
123-24
DRAM upgrades, 140-1
eight-bit, 124-28
four-bit, 122-24
identifying. 133-35
multiple, 178
NTSC-compatible. See NTSC
compatibility
one-hit, 134
relative brightness or intensity and,
123
32-bit video, 131
troubleshooting, 151-52
24-hit, 129-32
henefits of, 130-31
drawbacks of, 131-32
near-photographic quality, 131
photographic quality, 131
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upgrade from eight-bit video,
137-39

utility software for NTSC compatibility

activating the software, 145-47
deactivating the software, 149
with eight-bit Mac II High-
Resolution Video Cards, 148
with four-bit Mac Il High-
Resolution Video Cards, 148
with Macintosh I Extended Video
Cards, 148
with original Macintosh II Video
Cards, 147-48
virtual memory, troubleshooting, 169-70
virtual memory software, installing,
168-69
voltage, 12
VRAM upgrades, 132-40
32-bit QuickDraw software, 139-40
four-bit to eight-bit, 135-37
information needed for, 132-33
V-TWIST control, 47, 48

W

wattage formula, 12
white-balance controls, 54-64
width adjustments
on AppleColor High-Resolution RGB
Monitors, 42-45
on Apple High-Resolution
Monochrome Monitors, 20-26
width control, on Apple High-Resolution
Monochrome Monitors, 23
work area, static electricity and, 4-5
wrist grounding strap, 5
WYSIWYG
AppleColor High-Resolution RGB
Monitors and, 51-53
Apple High-Resolution Monochrome
Monitors and, 26-28
color printing, 62-64
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REPLACEMENT ORDER FORM

Please use this form when ordering a 3.5-inch disk or a replacement for a defective diskette.

A. If ordering within thirty days of purchase

If a diskette is reported defective within thirty days of purchase, a replacement diskette will be provided free of charge.
The back of this card must be totally filled out and accompanied by the defective diskette and a copy of the dated sales
receipt. In addition, please complete and return the Limited Warranty Registration Card.

B. If ordering after thirty Days of purchase but within one year

If a diskette is reported defective after thirty days, but within one year of purchase and the Warranty Registration Card
has been properly filed, a replacement diskette will be provided to you for a nominal fee of $5.00 (send check or money
order only). The back of this card must be totally filled out and accompanied by the defective diskette, a copy of the
dated sales receipt, and a $5.00 check or money order made payable to Simon & Schuster, Inc.

Macintosh Il Repair and Upgrade Secrets/Color TPG
LIMITED WARRANTY REGISTRATION CARD

In order to preserve your rights as provided in the limited warranty, this card must be on file with Simon & Schuster within thirty days of purchase.

Please fill in the Information requested:

NAME PHONE NUMBER ( )

ADDRESS

CITY STATE ZIP
COMPUTER BRAND & MODEL DOS VERSION MEMORY K
Where did you purchasa this product?

DEALER NAME? PHONE NUMBER( )

ADDRESS

ciTy STATE ZIP
PURCHASE DATE PURCHASE PRICE

How did you learn about this product? (Check as many as applicable.)

STORE DISPLAY SALESPERSON MAGAZINE ARTICLE ADVERTISEMENT
OTHER (Please explain)

How long have you owned or used this computer?

LESS THAN 30 DAYS LESS THAN 6 MONTHS 6 MONTHS TOA YEAR ______OVER 1 YEAR
What is your primary use for the computer?

BUSINESS_____ PERSONAL __ EDUCATION ___ OTHER (Please explain)

Where Is your compuler located?

HOME OFFICE SCHOOL OTHER (Please explain)

70-92953
Get the Spark. Get BradyLine.

Published quarterly. Free exclusively to our customers.
D Check here to begin your subscription.
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Please fill out the information below and return it to the address listed with your original 3.5-inch
diskette. Please print clearly.

|:| | am ordering a replacement diskette within 30 days. | have enclosed my origiﬁal diskette
and a copy of the dated sales receipt. ISBN 0-13-929530-5

D | am ordering a replacement diskette after 30 days but within one year. | have enclosed
my original diskette, a copy of the dated sales receipt, and check or money order

for $5.00 made out to Simon & Schuster, Inc. ISBN 0-13-929530-5
NAME PHONE NUMBER( )
ADDRESS
CITY STATE ZIP

Please mail this request to: MICROSERVICES, 200 Old Tappan Road, Old Tappan, NJ 07675.
For more information, call (201) 767-5054.

PUT
FIRST
CLASS
STAMP
HERE

College Marketing Group
50 Cross Street
Winchester, MA 01890

ATTN: CHERYL READ
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“Larry Pina remains the undisputed
champion of do-it-yourself
Macintosh repairs. His books provide
information unknown even to

authorized repair centers.”

- OWEN HARTNETT
Dir. Macintosh Technical Group
Boston Computer Society

ired of paying outrageous prices for unnecessary

Macintosh Il repairs? Here's the book you've

been waiting for! Macintosh Il Repair and
Upgrade Secrets shows you how to open the box to the
entire family of Macintosh Il computers and fully reveals
their inner workings. With this hands-on book you'll learn
to fix 95% of the most common problems—from circuit
boards to disk drives-with simple, step-by-step instruc-
tions. No specialized tools or expertise required, so stop
paying for those expensive repairs and let this essential

guide show you:

How to diagnose symptoms quickly and replace

component-level parts safely

Where to find repair, tool, and part vendors

How to adjust and upgrade disk drives, logic boards,
keyboards, mice, monitors, NUBUSs, PMMUS,
SCSls, SIMMS, video cards, and more!

TPG,
]

ISBN 0-13-929530-5

ll H | 0||0 0“(»

780139295300

Includes the latest color version of popular test

pattern generator software with a value equal to test
equipment costing over $300.00!
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BRADY PUBLISHING # SIMON & SCHUSTER # NEW YORK
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$39.95




