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Introduction 

lvlacintosh II Rep air and Upgrade Secrets covers the Apple High-Resolu­
tion Monochrome Monitor, the AppleColor High-Resolution RGB Mom­
tor, the Macin tosh 11/ lh / Ilfx, t be Maci ntosh llcx/ci, and the Macintosh 
Tlsi. The focus of this book is practica l maintenance. AU you need to 
complete the upgrades and repairs described here is a digital rnu ltimeter , 
ordinary hand tools a ud minima l soldering equi pment. You don't need 
to be an elec1TicaJ engineer to benefit from the information in t his book. 
The average person with average sk ills and ability should be able to 
complete all the repa irs included in this book. You don 't need any prior 
technicaJ expetience. [[you use a Mac 1l a t home or at work, the secrets 
revealed here cou ld still save you hundreds of dollars. 

Color Test Pattern Generator (Color TPG) 
As a natlU·a l resuh of heat ru1d old age, a large number of Macin tosh II 
monitors bave maladjusted displays. Instead of a normal-sized screen, 
there's a large black border all ru·otmd. Instead of a well-focused screen , 
the corners ru·e fu zzy. Color monitors m ay begin to exhibi t red, green, or 
blue color shadows. All of these symptoms ru·e very tough 011 the eyes. 

Color Test Pattern Generator (Color TPC), the program incl uded with 
this book, helps you to treat these problems. It creates precision align­
ment patterns just like the dot-bar genera tors used in color television 
repair. By analyzing the a lignment patter11s, you can determ ine which (if 
any) of the monitor controls need to be adjusted. 

X III 
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lt.'s important to realize that simply rum1ing Color TPG does not fi:x 
your monitor! For that you need plastic aHgmnent tools, a digital mul­
timctcr and detailed instructions. Vendors of plastic alignmen t tools and 
digital multi meters arc Usted in Appendix B. Dctail.ed alignment instruc­
tions are in the chapters t hat follow. 

System Requirements 

To run this version of Color TPG in color, you need a Macintosh II with 
at least a 4-bit video ca rei (or bu lit-in video) and color monitor. To run 
th is version of Color TPG in grayscale, you need a Macintosh IT with at 
least a four-bi t 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 ma11y older models. 

The Color TPG program disk is supplied wit bout System software. T o 
use the BOOK disk in a hard-drive computer, simply copy the program to 

your hard drive. To usc the BOOK disk in a two-drive computer, you have 
to start thn computer wid1 a System disk and run t he program disk from 
the second drive. T o usc tbe program in a one-drive computer (with no 
hm·d drive) , you must copy System software to d1e disk. Which version 
of t he System software to copy varies according to your hru·dware con­
figLU·ation. Whatever you' re using now to nm your other programs 
should work fine. Refer to your computer's mauual for more in formation 
on system software. 

Before ruuning Color TPG for t.hc fii·st time, it's very importan t to 
copy tbe program disk. T he copy (generally called a workdisk) is for 
everyday usc; the original disk (generally called a master disk) should be 
stored as a backup. 

For maximum protection, the naaster disk should be stored in a sa fe 
place, preferably somewhere away from the workbench. [n rough usc, 
you have to expect disk casual1 ies . If tbe master disk is stored safely 
elsewhere or unavadable, you' U always have something to fall back on. 

Starting Color TPG 
To stan Color TPG, double-click tJ1c program icon, or simply select it 
and choose Open front the File menu. As shown in Figure l-1 , tbc first 
thing you should sec is a sign-on screen showing memory and ROM 
information. 
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by Larry Pina 
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Figure 1·1 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 shouJd see is a list of generaJ instructions, as 
shown in Figure I-2. 

~0 General Instructions 

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

2. Choose o screen size from the Screen Sizes menu. Adjust 
the set's height ond width controls until the T- squores 
measure enoctly os indicated. 

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

4. Choose Geometric Test from the Test Patterns menu. 
Check for perfect circles ond readjust os necessary. 

For additional instructions, ust> th~ Fil~ m~nu to op~n th~ ColorTPO.~lp fil~. 

Figure 1·2 The list of general instructions explains how to use the program. 

After reading the insll'llctions, you can close tbe 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 l-3, this version of Color Test Pattern Generator directly supports the 
Apple High-Resolution \tlonochrome Monitor and the AppleColor High­
Resolution RGB Monitor. As shown in Figure l-4, t he Apple Macintosh 
Portrait Display, the Apple Two-Page Monochrome Monitor, and all 
ot her Apple Macintosh djsplays are supported by choosing Unlisted Mac 
Monitors. 

~o een ~ize\ 

l8J 9-inch 512K -Classic 3€M 

[D~J 12- lnch Hl Screen Kit 3€ l 

l! lj 12-inch Rpple Mono 3€N 

""I( lj 13-lnch RppleColor RGB l!CB 

D Unlisted Moe Monitors ... 3€U 

Figure 1-3 The Screen Sizes menu supports the Apple High-Resolution Monochrome Moni­
tor and the AppleColor High-Resolution RGB Monitor. 

Enter Screen Width In PIHels: II•• 
Enter Screen Height In PIHels: e70 

Enter Horz. Res. in PIHels/ lnch: eo 

Enter Uert. Res. in PIHels/ lnch: eo 

( CANCEL ) ( RESET ) 
Click Rn•l to •uto·tnltr It>. S.,sltm d•f•ults . 

Figure 1-4 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 1-5 , the Test Patterns menu contains 13 items. Since 
aJI colors appear solid black (not as various shades of gray) on black­
and-whi te models of the Macintosh, Lhc color menu item s can't be e­
lected un less color ROMs ru·e detected. Preventing all-black displays 
from appear ing in place of color displays keeps inexperienced non-color 
Macin tosh user s from t hinking that Lite program has failed, when in fact, 
they just don 't have a color Macintosh . 

T o display colors (or shades of gray) correctly on color Macs, Color 
TPC requi res that the moniwrs control panel device (CDEV) be se t. to 
16 or h igher. If the Monitors CDEV is set to 4 or to black-and-white 
and you select a color test pattern, Color TPC advises you as shown in 
F igure I-6. The point is, you can' t get color when color is turned off. 
That 's not a problem with Color TPC. That's just the way color Macs 
work. 

Test Patterns 

Crosshatch 3CG 
Dot Hatch :l€0 

Center Cross 3€,. 
Center Circles 3€R 

Focu sing TeHt 3CF 
Geometric Test 3CT 

Gray Bars 3CTt 
Color Bars 3C~ 
Red Roster 3C® 
Green Roster :l€© 
Blue Roster :l€ f 

./White Roster :l€}: 

Block Roster 3CK 

Figure 1-5 The Test Patterns menu contains 13 alignment patterns. 

T o nse the .Vlonitors CDE.V, choose Control Panels from the Apple 
Menu. If you a rc running Sys tem 6.0.7 or earlier, usc the scroll bru· m tltc 
Control Panels d ia log to find an icon labeled Monitors, then click on it. 
)/ext, a window wilJ appear t·hat conra ins two sets of conLTols: Cl ick 



xv111 Maci11toslt If Repair a11d l.JiJgmde Secrets 

on the burton labeled Colors: and choose any number equal to or higher 
than 16. If the window does not have a number equaJ to or higher than 
16, then you canno1 display color usiug Color TPC. 

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 Items 
As shown in Figu re 1-7, ColorTPC's Hefercnce menu conta ins 12 on-l ine 
reference items. Genera l [nstructions is the list shown in F igure I-7 . 
Monitor Specifica1ions is the list shown in Figw·e T-8. 

All o f the Refe rence menu items use the Helvetica fonl. lf you've re­
moved the Helvetica font from your System, rhe Macintosh will defaul t 
to the Geneva font an d th e t ext won' t look as good. 

•: 
Gerierol Instructions 
Monitor Specifications 

Moe Toke-aport 
Moe Audio Templat e 
Moe Uideo Alignment 
.. . . .. . . . . . .. 
Moe Hl Toke-oport 
Moe Hl Uideo Alignment 

Moe SE Toke-aport 
Moe SE Uideo Alignment 

.. .. 

Moe Classic Alignment 

12- lnch Mono Alignment 
1 3-inch AGB Alignment 

Figure 1-7 The Reference menu contains 12 on-line reference items. 
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§0 Monitor Specifications 

MAKE MODEL HWidth UHeig1!!h..1...t _ _ ....JD!!.!P::..Jic___ 
App le Compu t er Li sa 2/5; 2/ 10 720 
Apple Compu ter Macintosh 128K 5 12 
Apple Computer Maci n tosh 512K 512 
Apple Computer Macintosh 512K E 512 
App le Computer Mac Classic 5 12 
App le Computer Macintosh Plus 5 12 
Apple Computer Mac Portable 640 
App le Computer Macin tosh SE 5 12 
App le Computer Maci ntosh SE 30 5 12 
Appl e Compu ter Maci ntosh XL 720 
Apple Computer XL Screen Kit 608 
Apple Compu ter 12-lnch HR Mono 640 
Apple Computer 12-lnch Mono 640 
Apple Computer 12- lnch RGB 5 12 
Apple Computer 13-lnch HR RGB 640 
Apple Computer IS-Inch Portrait 640 
App le Co~puter 21-lnch Two-Page 1152 
Po10erR MacLorger 512 
* Pri nce t on MAX- 15 Autosynch 640 
* Sony 1302 Mu It i scan 640 

364 
342 
342 
342 
342 
342 
400 
342 
342 
364 
431 
480 
480 
384 
480 
870 
870 
342 
480 
480 

90 . 0 X 60 .0 
72 . 0 X 72.0 
72 . 0 X 72.0 
72 . 0 X 72.0 
72 .0 X 72.0 
72.0 X 72.0 
72 . 0 X 72.0 
72 . 0 X 72.0 
72.0 X 72 . 0 
90 .0 X 60.0 
72 .0 X 72.0 
76 .0 X 76.0 
76 .0 X 76 . 0 
64 .0 X 64 . 0 
69 . 0 X 69.0 
80.0 X 80 . 0 
77 .0 X 77 . 0 
55.5 X 55 . 5 
72 .0 X 72 . 0 
72.0 X 72 . 0 

* Ind i cates Macin t osh II equipped uith Apple M5640 video card . 

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

Special Menu Items 

T he Special menu, shown in Figure l -9, contains three special it ems. As 
shown in Figure l-10, choosing Set Star tup .. . a llows you to configure 
Color TPG for a specific monitor. You can select any of the li st ed screen 
sizes or you can enter a custom size. 

As shown in Figure L-11 , Switch Monitors ... allows you to tempo­
raril y redirect the test patterns to a secondary moni tor. Th is feature 
a ll ows you to compare up to six monitors connected to the sam e Mac­
intosh. To redirect a test pattem , drag the untitled win dow to the upper­
left com er of the m onitor that you wish to test. Adjust the window posi­
tion so that there is a one-pixel space between the window ou tJine and 
the display border. 

I • ' 

Set Startup .. . 

Switch Monitors ... 

'>hut Oown :•:E 

Figure 1-9 The Special menu contains three special items. 
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ON STARTUP .. . 

0 Show the Standard Desktop 

0 Select General Instructions 

0 Select 9- ln. 512K-Ciassic 

0 Select 12- ln. Il l Screen Kit 

0 Select 12- ln. Apple Mono 

@Select 13-in. AppleColor RGB 

0 Show Unlisted Size at right: 

( Cancel ) 

Height In pixels : 

I 4ao I 
Horz. R•s.in ppi : 

I 12 I 
V~rt . Res .in ppi : 

I 12 I 

( Reset ) 

Figure 1-10 Set Startup .. . allows you to configure Color TPG for a specific monitor. 

iiD Untitled 

Drog this window to the upper left comer 
of the monitor you wish t o work with 
ond 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 tbe program disk con­
tains additional information on Test Pattem Generator. To read the help 
file, start Color TPG, dismiss the startup screen and choose Open . .. from 
the File menu. Like all c.;urrent software, Color TPG is constantly being 
revised. If there are any new features or last-minute insLTuctions, the 
Color TPG.Help file will bring you up to date on tbem. 
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Safety Rules-Tools 
and Techniques 

This chapter conta·ins an important discussion of safety rules, LOols, and 
techniques . Please read this chapter for background information. Then , 
after you've gathered everythjng you need, please read it again, just be­
fore upgrading or r epairing yow· Macintosh li computer. 

Standard Safety Precautions 
Upgrarung and repa iring any computer (not just Macintosh II com­
puters) requires extraordillary p resence of mind. Cornpu lers and com ­
puter monitors run on electricity. ElectL:icity is inherently dangerous. 
Standard safety precautions must be taken a t a U t imes: 

1. Whenever poss ible, disconnect the computer's power cord from the 
wall outlet. After that, disconnect it from 1hc compu ter. Never 
work on live circuits m1less you absolutely ha ve to . 

2. Avoid jewelry a ltogether . If a neck chain , a ring .. or a wrist watch 
were 10 come in contact with li ve componen1 s, the resulting electric 
shock could be fata l. 

3. Tie back long hair before working on electrical equipment . Re­
move neckties. Both lend to fall into your work, which is dangerous 
and disu·acting. 
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4. !\ever work with wet hands., wet hair or wet clo thing. Water con­
cl ncts electric it y. Working on electrical equiprnelll while you have 
wet ha nds, wet Ita ir or wet clot lting is extremely dangerou s . 

5. Don' t allow children o r pets in the wor k a rea. Their acti ons a re 
bod1 uncontro lla b le and unpredictab le. Cmn·antceing their safety 
is next to irnpos ibl c. 

6. Wltc 11 Cvcr you get stu ck, stop! Seck furth er info rmation or seck 
help from an expe1t. 

To put poi111 s ix in perspective, this book was written for ave rage 
:VIacinto. lt U owners . With the bene fi t of this ir1fo rma tion, all \ tlacintosh 
II own ers will be a ble to perfo rm so111e upgra des a nd repairs, som e own ­
ers wi ll he a ble to per fo rm all upgrades and rep uirs, bu t not a ll owner s 
will be nblc to pcrfonn every upgrad e a nd repair. 

Electrostatic Discharge Precautions 
All Ma cintosh II compnter s use s ilir.on chips . S ilicon chip, or chip for 
s ho rt , is synon ymo us wit h integr a ted circuit (lC). As showo in Ji'ig­
ure 1-1 , chips come in a ll sizes a nd shapes, and they can be made of 
di fferent materi a Is . 

(' 

. ......... -

Figure H Chips come in all sizes and shapes. 

Colli pa red 10 earlie r models of the Macintos h, Llw Macintosh lf uses 
a hig her percent age of complementar y mcwl-oxidc emicond nc10r 
(C\IIOS) chips. C lOS chips differ from o lder h·ans is tor-transistor logic 
(TTL) chips in th a t the insul a ti ng wa lls betwee n their semiconductor 
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junctions are very thin . Like a torpedo fired from a ubmarine, even the 
slightest electrostatic discharge (ESD) can blow a hole in the walllru·ge 
enough to s in.k the chip. This effect is shown in F igure 1-2. 

(18- l'ill 1%1.1/ SIMMs 

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

As a resu lt, most upgrade and repair instructions stress stat ic electri c­
ity precaut ions. The precaution part or that WaJ"J iing is technically in­
correct. To be absolutely safe, you must guru·d against electTOSta tic 
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 U1at is, consider the Wliverse. T he universe consists 
entirely of: 

• Opposites (cold/hot, female/ma le, negative/positive) 

• Which are constant:lv m motion 

• Relatjve to each other. 

We know from observation that oppos ites attract; each opposite is 
constantly moving toMu·d UJC other. In addition, each opposite is poten­
tiaJ ly capable o( becoming the other; so, the relative difference between 
opposites is ca lled potential. Once you understand that potem iaJ is the 
difference between opposites, you can understand electricity. 

When potential is neutralized, ther e is usually a n exp losion. When a 
cold from meets a warm fTont, there's a meteorologicaJ explosion (thun­
der and lightning). When members of tJ1 e opposite sex connect, there's a 
biological explosion. When negative ru1d positive charges co Wde, there's 
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an a udib le crack, and a lightniug- likc spark. To eliminat e t he spark, all 
you have to do is equa lize the potcn6al. 

On this p lane t, e lectric potentia l is normally measured relative to 
earth ground. T he word ground in the expression ground wire is a litera l 
reference to the canh in yom back ym·d . By defini tion, when ground 
wu·es arc connected properly to a meta l r od dr iven deep into the ea rth , 
they arc held a ll he same potentia l as the planet. 

Given a properl y grou nded e lectric out le t, the M.a.cintosb ll is normally 
held at ea rth potcmial by the ground wire in the AC power cord. Since 
people move about freely, our potential r ei a t ive to 1 he earth is constantly 
changing. We a rc not ted1cred to a groun d wire like the computer , so d1c 
electrica l charges tha t builrl as we move about have to be a tmosp heri­
ca Uy d issipated . If it's hot and hum id, the wate r in the air provides a 
grounding path to t he wa ter in the ca nh. £ 1ectric charges (created by 
d issimila r m ater ia ls in motion) don\ buil d, beca11se t.bey' rc constantly 
drained away. IJ it's cold and dry, there's no water in the a ir; tJ1ere's no 
grou nd ing pat h to t be ear th, and potentia l builds 0 11 our bodies. 

Synthetic (nouabsorbenl) clo1 hing is la rgely respons i.blcfor that. Any­
one ca n prove it. Wear 100% cou on (absorbant) clothing, witl1 ru nnin g 
shoes, and very littl e sta tic buil ds. Wear a polyester su it with leather 
shoes, and you quick ly become a wa lking capacit or. 

A capacitor is an electronic component made from dissimilar m ateri­
a ls sepa ra ted by an insulator. As you move about separated from the 
earth by polyester insula lion, yo u become positive; the ea rt h remains 
negative. Potentia l builds. Touch anytl tin g grounded, and spar ks ny; 
your potentia l is instan tly neu1Ta lized. 

Step 1-Wear Natural Clothing 

T he first line o f defc11sc aga i.nsl elcctrosta t ic buildup, then, is to wear 
natura l clothing. Wirh polyeste r clothing, even ta lking about electro­
static precautions is meaningless. Simple precau ti ons are no help when 
you defy 11Le laws of the universe. 

Step 2- Choose a Suitable Work Area 

Equa lly impor ta nt is t he work a rea . Standing on polyester blend waJ I-to­
waU caTpcting is just as bad as wearing polyester clothing. So is stancling 
on waxed flooring. W a.'< repels rnoisturc. T hink of the last tin1e you 
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waxed your cru·-the next morning, it was covered wit h beads of \Vater. 
Those beads of water a rc analogo us to elect:ros tutic bu ild up. To p revent 
elcctrosta t ic.; buildup, wear natural clothing a nd stand on du II , moistllre­
absorban t flooring such as w1pa imed wood or cement. 

Step 3-Ground Yourself 

Given suiw ble clothi ng a nd a suitabl e work area, the next step is to 
grou nd yourself. Anyth ing short of nudity a llows a charge to build. 
Grounding yourself gets rid of it. 

Mos t ins truction manua ls teiJ you to ground yourself by L0 11ching bru·e 
metal on the back o f the computer. T hat's generally good advice, but it's 
only effect ivc i r the fo llowing three condi tions have been met.: 

• Tltc computer has to be p lugged in. 

• Tlt c ground wire in the AC power cord has to be con11 cct.cd. 

• 'rhe g round wire in the e lectric out let has to be connected. 

More often t.ha n not, these condit.jons a re not sta ted ! In addi tion, the 
third comlit.ion must. 110t be taken for granted. T he fact that you have a 
three-wire cord p lugged into a tl1 ree-wjrc outle t. is no guara ntee that the 
third wire (the groun d wire) is actua ll y c.;onnccted . .\!either is a recentl y 
dated inspection s ticker on your service en tra nce (brea ker panel). E lec­
tricians ma ke mistakes; inspectors don' t see everything. U you want to be 
sure tlte outlet is wired properly,. you have to check the connections for 
yourself. T his is easiJy accomplished w ith an inexpensjve three-wire cir­
cujt analyzer, as shown in Figure 1-3. 

Assu ming th e ground wire connection tests weiJ o r shO\vs that the ou t­
let is correctlv a rou ndcd baround ina vo ursclf brinas vou 1.0 the same 

. 0 ' 0.. 0 .1 

potentia l as th e compute r. But as soon as you d isco nnect the power cord 
and beg in to move about, potential rebui lds. To prevent tha t, you cou ld 
wear a wris t g rounding strap. 

For a wri st g ro unding strap to work, ir also has to be grou nded. Some 
straps terminate in a u a lliga tor clip. T hese a rc d esigned to clip onto ex­
ternal g rounds such as cold water pipes (copper, not. plas tic), outlet 
cover screws (unpa inted) , and lightning rods. O the r s traps p lu g right 
into the sa me AC power cord you disconnect from the compute r. Typica l 
a rrangemen ts a re shown in Figm·e 1-4. 
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Figure 1-3 Test the ground wire connection with a three-wire circuit analyzer. 

Neutral 

Outlet-cOliN" screw 

Ground wire 

Ground rlomp 

Grouud 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 m y own bench, I use bo th types o f s traps together wit h a ~v)a <.;­
C a rd"' multipurpose surge suppressor. Th is unique device perfo rms 
three importa nt furr c li ons : 

• IL cominuo us lv lcsls the g round wire con nection Ln the e lectrica l 
ou tle L. 

• lt p rovides a co nducri vc pad for pain less c lcc[rostalic discha rge. 

• It rep laces the co mp u ter 's power cord a nd provides lwo, 6 -a rn p .. 
surge-prot-ected ot tllc ls . 

A light-cm iuing diode (LED) on the MaeCard continuo usly tests the 
c lcclrica l g ro und. If tire g rou nd wire is co nnect-ed , the LED g lows g ree n, 
indicating go/ safe. If the g ro un d wire is disconnected , the LED docs not 
glo,v, indicat ing slop/dangerm ts . With th is unit , i t's not necessa ry to usc 
th e circ uit ana lyze r sltow rr in Fig ure 1-3. 

Assum ing th e LbD g lows g reen, tJ1 c com luc tivc pa d p rovid l's a safe 
a nd con ven ient g round . Lac king I he special setups s hown in f- ig ure 1 -4-, 
rnun y sources adv ise cl ipp ing I he strap 10 lire g roun d tr ace orr the c ircuit 
boa rd. Th a t keeps I he wea rer and 1 he IJoard a l tire same polcnlia l, u ut 
docs not keep either a l ea rth potential. If ti re boa rd ha ppens to knock 
aga ins t so meth ing drat 's g rounded , say a so lder s tation or a notl rc r pice!' 
o f equipm ent , it may ca use a destruc tive discha rge. Tou ching the con­
du ctive pa d from time to t im e m inim izes the chance of thai happenin g. 
T he MacCard UJrit is shown in Fig ure 1 -S. When you ' re fini s hed with tire 
upg rade wo rk, tir e MacCn rd ca n be a tt ached to any s ize Ma c int os h. 

Other so tu·ccs reco rnnrertd conducti ve p la ce rna ls. T hese a rc simila r 10 
th e cond uc tive pad on th e MacCa rd uni l except tha t they nrc mt1 ch 
la rger , la rge e nough to spread over lir e bc ndr lop. The prob le m wi1h 
conductive mats, is that they must be taken up p rio r to servic ing; po w­
ered equipm ent. Othrrwise. they' re a shock ha zard . 

By de fin ition .. whe n n li ve wire coJr lac ls <J p roperl y g ro u1rdcd , co n­
du clivc p lace rnal , tit <' rc·sult is a shorl c irc11il. To m inimize tire s hock 
danger, conduct ive p lace ma1s (as well as wri st g round ing straps) arc 
us 11a lly wired in seri es with a 1 -megohnr c r1r-rcn1 li miting res isto r. Wc"·ll 
sec how that works la le r on in thi s cbap ter. For now, the impo rtant point 
is tha t conduc ljve rna ts s houl d on ly be p la ced under unpowercd boa rds: 
if yon use them a ro und li ve equipm ent, soon<'r or lat e r s pa rks will fl y a nd 
chips wiJI be b lown. 
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Figure 1-5 MacGard Multipurpose Surge Suppressor. Courtesy of Systems Control, a divi­
sion of M. J. Electric. 

Step 4-Consider the Weather 

Even wilh a ll ll tese precau tions, it,s advisable to consider the weather 
before a1 1emp1ing a static-sensitive procedure. If it's cold and dry, 1·hen 
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 MacinLosh II computers requires a certain amount of ha nd 
tools. Every job goes easier· when you have the right tools. Everything is 
a hunch·ed limes harder when you don''t. 

Phillips-Head Screwdrivers 
The Macinl o h II is held together by #1 Phi lli ps-head screws and plastic 
snaps. To avoicl s tripping the screw heads, it's important to remove the 
screws using a p recision ground #1 Phillips-head screwdriver. Unfortu ­
nately, therc,s as much variation in 1ool sizes as there is in cloth ing sizes. 
Some brands run big; others run smalL Get the wrong size, and instead 
of removing I he screws, all you do is chew lhings 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. Mos t companies sell a combination tip under the Phillips 
name. T hat's the reason other tools may not work as well as the Crafts­
man 41053 WF. You U1ink that you' re buying a Phillips, but in fact, 
yo u're not. 

Plastic TV Alignment Tools 

lonitor adjustments requ ire a set of plastic, color TV alignment tools. 
For aU -around use, pick a set contain ing haJI 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 LOafs often, choose a heavy-duty set . Whenever 
an individual tool weru·s out, replace it. !\ever substitlJte metal tools. 
Pok ing a conduc1jve 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 .Managemen t Unit (PM.\1U) upgrades require that 
certain read-only memory (HOM) chi ps be replaced. To remove them 
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from their sockets, most shops use tong- like tools caUed 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 1/ a-inch screwdriver with no 
more than a 2-inch sha ft to pry up 24-pin dual in-lin e package (DlP) 
ROMs, and a hardened set of steel jeweler's screwdrivers to pry up vari­
ous-size p lastic leadless chips (PLCs) . T he specified screwdri vers work 
fine provided that you' re carefu l. Specifications an d fu ll removal details 
are in the appropria te chapters. 

Putty Knife 
T be correct way to separate the power supply plug fr om tbe Macintosh ll 
logic board is with a 1 1h-incb, stiff-blade putty knife. A sti ff-blade kni fe 
is shown in F igure 1-7. 

Figure 1-7 Stiff-blade, 11/4-inch putty knife. 

When shopping for this tool, be sure to specif·y a "stiff blade." Some­
thing to d1at effect should be marked right on t he package. Ji'lex:ible­
blade knives lend lo twist and dig into the plastic. Chisel-blade knives 
a re unnecessari ly sharp . 
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Test Equipment 
L1 add ition to the hand tools described above, component-brei trouble­
shooting requjres n rnul timeter. For sa fety reasons, moni tor service re­
qu ires an isola ted AC power supply. 

Multi meters 
.\1ultimcters (a lternately referred to as mult itesters) can either be analog 
or d ig ita l. Ana log models have a need le pointer and a sca le. They' re 
ca lled analog meters because d1e need le position is analogous 1.0 a t iny 
n um ber printed on fhc sca le. Like old- fashioned slide r ules, they' re diffi­
cult to master, and accuracy var ies, because you have to esti mate the 
reading. 

Digita l models have a direct numerical readout. They··re as easy to 
master as pocket ca lculators, and accuracy is consistent .. because you 
never have to estimafc the read ing. 

Digif a l mul timeters (DMMs) can eill1er be pocket or bench type. 
Pocket types genera lly cost less money, con tain fewe r features, and tend 
to be less accmate. Bench t-ypes genera lly cost more money, con fa in more 
features, and tend to be more accura te. Pocket types are OK for casual 
usc .. but a bc11ch type 0.\lfM is recommended for serious work. A bench 
type Dl\111\1 is shown in Figure 1-8. 

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

OMMs arc used to take voltage, current, aud resistance readings. Under­
standing voltage, current, and resistance is easy. If the electric company 
were a munic·ipal water works, voltage wou ld be water pressure, current 
wou ld refer to tbc flow of water, and resistance (to the fl ow of water) 
wou ld vary with tl1e faucet position. The more the faucet resists water 
pressure (voltage), the Jess water (curren t) flows. The less the faucet 
resisLS water pressure, the more water fl ows. 

Electrically, this relationship is expressed as: Voltage (fl) = Current 
(!) x Resistance (R). With a little algebra , we begin to see what the one­
megohm resistor in a wrist grounding strap docs. Since the normal US 
line voltage (V) is 120, the one million-ohm resistor (R) wired in series 
with the ground wire limits cutTent (I) to .0001 2 amps (120 Volts+ 
1,000,000 oh.ms), a safe level. 

Another useful expression is the wallagc formula. Power (in wa tts) is 
expressed as: Power (P) = Current (1) x Voltage (fl) . Should the wrist 
strap accidentally come i_n contact with the 1 ,800-watt (15 Amps x 120 
Volrs) power li ne, the resistor's low 1/ s-watl. rating causes it to quickly 
burn out, which opens the circuit and stops the curren t altogether. 

Throughout thjs book we'll be talking about voltage, current, andre­
sistance in context. rr you've never used a mc1er before, just think water 
pressure, water fl ow, and faucet position, and you won' t have any 
lToub lc following the instructions. 

Isolated AC Power Supplies 
Isolated AC power supplies (alternately refcJTed to as isolation trans­
form ers) can either be variable or fixed. Variable models generally have 
a buil t- in volt meter (analog or d igita l) and a n voltage control allowing 
you to vary the output fl·om 0 to 150 volts alternating current (VAC). 
Fixed models generally have no volt meter and a standard 117 to 120 
VAC output. 

Some isolation Lransformers have three-prong power cords and two­
conductor outlets. These can't be used wid1 Lhe Apple m gh-Resol ution 
Monochrom e Mon itor or with the App leColor High-Hesolution RGB 
monjtor, because both are equjpped willt three-prong power cords. 
Other isolation transfo rmers have Lhrec-prong power cords and three­
conductor outlets. That's d1e type to get. 
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The purpose of an isolation transformer is to minimize the risk of elec­
tric shock from improperly wi_red cords and outlets. When two-wire 
monitors arc plugged into an electric outlet t hat's wired properly, the 
metal monitor chassis is held at earth-grou nd potential. Touching the 
metal chass is is exactly Lhe same as touching the rich soil in your garden. 
But when the hot and neutral wires inside the electric outlet have been 
reversed, tl1e 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 whi le in contact with the ear th (or anything else in contact with 
the earth) , and you become part of the circuit. It's the same as st icking 
yow· fingers into a li ve electric socket-call for para medics! 

An isolation transformer minimizes tha t hazard. As shown in Fig­
ure 1-9, the transformer plugs into the wall outlet, and the monitor plugs 
into £he isolated electric outlet supplied by the transformer. The isola tion 
function keeps Ll1e two (the waJ I and the monitor) electrically sepru·atecl . 
Also, instead of 15 to 20 amps (the fu ll capacity of the elech·ic outlet), 
the maximum current on the outlet side is li mited by the power rating of 
the transformer. 

J.•UJJA1W.\' 
1JlA.'\."iffmiiiJl 

0 

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 usual.ly 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 (I) x Voltage (V) , volt amps ar1d watts actually refer to opposite 
sides of exactly the same thing. The term volt amps generally refers to the 
power supplied; the term watts generaiJy refers to the power consumed. 

To meet the power conSLLmption demands of the Apple 1-ligh-Resolu­
Lion Monochrome Monitor and the AppleColor High-Resolution RGB 
Monitor, you need to know what their power requirements arc. That 
information is printed on a sticker aJfixcd to their respective cabinets. 
According to the stickers, the Apple High-Resolution Monochrome 
Monitor is rated at 1 00-240V- 0.5A and the Apple High-Resolution 
RGB monitor is rated 1 00-240V- 1.6A. (Tbe - suggests a sine wave, 
which is the universal symbol for alterna ting 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 ApplcColor High-Resolution RGB monitor 
requires 384 wat1s 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 hjghcr. 

Soldering Equipment 
Naturally, parts that test bad have to be desoldered and replaced. For 
that you'U 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 
tempera ture-controlled, three-wire, 60-watt soldering station. A tem­
perature-controlled soldering station is shown in Figmc 1-10. 

For occasional work, a three-wire, 15-watt soldering pencil (with 
stand) is also OK, but ungrolilldcd (two-wire) soldering pencils shouJd 
never be used. Ungrounded penci ls arc subject to high tip voltages. 
Wl1ile innocently making a connection , the induced voltage could easily 
blow out a nenrby crup. 
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Figure 1-10 Temperature-controlled soldering station. 

Summary 
Cpgrading and repa iring \1acintosl1 JJ computers requires a smalJ invest­
ment in hand tools a nd test equ ipment. For upgrade and nominal ma in­
tenance work, you need: 

• A wrist grow1ding sl rap. 

• A #1 Phillips-head screwdriver with a three- inch shaft. 

• A set of plas1jc TV ali gnment tools. 

• A set of jeweler's screwrlrivers. 

• A 1.25- inch wide, stiff-b lade putty knife. 

For troubleshooting and repair work, you also need: 

• An isola1jon transform er. 

• A digital mullimeter. 

• A vacuum desoldering tool. 

• A grounded 15-watt soldering pencil (with stand). 

• A roll of 60/40 rosin core solder. 



16 Macintosh If Repair and Upgrade Secrets 

Witho ut these las t it ems, you can still d iagnose problems, but you' re 
not going to be able to fL-x a nything . 

Tn ad dition, it 's irnporl ant to understa nd tha t d1ere arc risks in­
volved . T he Macin tosh II runs on electricity. Electricity is inheren lly 
dangerous. Standa rd saJety p rcca ulions must be ta ken at all ti mes. Most 
im portant, whenever you get Sll_l Ck, stop! Seek furlher information o r 
seek an expert. 
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Adjustments-Apple 
High-Resolution 
MonochroTne Monitors 

This chapter shows how to adjust Apple High-Resolu tion Monoclu·ome 
Moni tors. High-Resolmion Yl onochrome :\1loni t.o rs an identif ied from 
t:h e fTOnt by the Apple trademark, and fro111 the rear by m odel nu mber 
M0400, as shown .in Figure 2-1. 

T he instructions assume that you've ma de a Color TPG/ System disk 
as described in the lntroductio11, and dmt you' re familiar wi th the sa fety 
rules, tools, and techniques described i11 Chapter 1. If necessary, please 
review both sections before proceeding. 

['. 0 0 
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I· ·rno I l'iew llr·or l'irw 

Figure 2-1 Model number M0400, the Apple High-Resolution Monochrome Monitor. 

17 
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Definitions, Goals, and Objectives 
The adjustments described in tltis chapter a ffect. the computer display. 
As illustJ·at cd in Figure 2-2, dt c word display refers to the ill uminated 
area of the screen. That which is displayed on the screen is the display. 

The word screen refers to the face of the piclllrc tube. On the Apple 
High-Resolution Monochrome Monitor, only the center portion is used 
for d1e display. Un like a TV set, the edges of the screen are norma lly 
blanked ou t (they arc not displayed). 

The acronym CRT refers to the cathode ray lube, the whole picture 
t1.1be-thc fronr , the back, the anode well, the socket pins, and so on. 
None of the adjustlTtents described in this chapter directly involve the 
CRT. All we're concerned with is the image displayed on the screen of d1 e 
CBT. 

II node 
well 

/leur l 'i''"' o( Cf/'1' F'ronl I i"r•w of Cfl'f' 

S creen 

Displ"y 

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. 

T he image displayed on the screen of the CRT is made up of 307,200 
lu minons dots called pi.xels. The word pi.xel is a contraction of pic ture 
elernem. Pixels a rc to a display what pieces are to a jig-saw puzzle-they 
arc the smallest individua l pieces of a much larger pictm c. 

According to published origina l equipment manufactw·er (OEM) 
specifica tions, there are 640 pixels across the display and 480 pixels 
from the top to the bottom. (640 x 480 eq uals 307,200 total pixels.) The 
spcciJications a lso s tate that each pixel is factory adjusted to measure 1176 
of an inch square, so when the monitor is adjusted properl y, 76 pixels 
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should measm e one inch square. To determine the unstated width spec­
iJicaLion in inches, divide the 640 pixels across the display by 76 pixels 
per inch: The result (rounded to two decimal places) is 8.42 inches. To 
determine the unstated djsplay height, divide the 480 pLxels from the top 
to the bot tom of the display by 76 pixels per inch: The result (rounded to 
two decimal places) is 6.32 inches . Other widt.h ru1d height combinations 
are possible, but any combination other than 8.42 inches x 6.32 inches is 
contrary to OEM specifi ca1 ions. 

To confirm whelher a particulru· monitor currently meets OEM speci­
fications, the display has to be measured with a tape measure. Since 
hw1dredths 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 rnctJ:ic specifications for model M0400 are 
21.39-centimeters wide x 16.04-centirnet:crs high. 

When the monitor is adjusted accordir•g to OEM specifications, circles 
are always round and squares are perfectl y square. When the monitor is 
out of adjustment, objects may appear clistortcd: squares may resemble 
rectangles and circles may resemble ova ls. In addition, maladjusted dis­
plays may be darker tha n they shouJd be, and they may be difficult to 
focus. That's tough on the eyes. 

Since aging inevitably causes al l monitors to drift out of adjustment, 
all monitors should be pe1·iodically readjusted. The object of the periodic 
adjustment procedme is to restore the display to its 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 Apple High-Resolution Monochrome Monitor arc an 
1/s-inch sloued screwdriver (o r a metal na il file) , a plastic TV alignment 
tool , and a cloth (or vinyl) tape measm e. The complete procedure in ­
volves just five simple steps: 

1. 11emove tl1e control cover plate. 
2. Adjust the width . 
3. Adjust the height. 
4. Adjust the focus. 
5. Replace d1e control cover plate. 
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Plan on spending about hal f a n ho ur to work through th is material for 
the first time. Once you 've m as ter ed the technique, subsequent adjus r­
m en1·s should onl y wke al)out five minutes. 

Step 1-Remove the Control Cover Plate 
As shown in F igure 2-3, tlte display adjus t111cnt contTols arc located un ­
der a cover pla te on the left side of the back cabi11c t. To pry o ff" th e cover 
p late, in sert a small screwdriver (or a metal na il fil e) into the screwdriver 
slo t at the top of the cover pla te a nd push the screwdriver handle a way 
from you (toward ti re monitor). With very liule effort , the cover p late 
shou ld pop right off. No other disassembly is required . lt's not necessar y 
to loosen a ny screws. It's not necessa ry to remove U1c ca binel back . 
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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 adjus ting the width, loca te the brightness and con trast con tTols 
on U1c righ t side of tire cabi ne!. The center position of rhe brig htness 
contTol ( the upper control) is iden tified by a click stop. Veri fy lhat the 
brigh t ness control is cent e red in the click stop a nd that the co ntras t con­
t rol (the lower control) is tm·ncd a ll tire wa y up (fully clockwise) . 
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When the br iglnncs control is centered and Lhe contrast control is 
turned a ll the way up, start Color TPG, dismiss the sta rtup screen and 
General Ln struclions window (if necessary) , and choose 12-incb Apple 
Monochrome (Command-K) from Lhe Screen Sizes menu. As soon as you 
release the mouse buu on, Color TPG d isp lays s tandard T-squru·es, as 
shown in Figure 2-4. 

r C File Edit Screen Sizes Test Potterns RuHIIIory Reference Speciol 

<-------- THIS MEASUREMENT SHOULD DE 8.42 INCHES, EIIRCTl Y --------------- -----> 
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Notes: 
I . 12-inch monorlwome monitors display 6-10 .1· -180 pi.rels a t 76 .r 76 p t: r lin. 
2. Standarrl nll'nll bars on·n/~l' thejit:<t 6'10 .r 20 pi.n.f.s. 
.'/. Tit If' bor.< {u•lt<'ll prese11t) Ot'CIIJJJ' a11othcr 6-10 :t' 19 pi.rels. 
-1. 'l'ltis wi11d011' is located dirrc·tiJ-IItlder the llll'lltl bar. It has 110 title bar. 
:i. This windom should 1/ll'O,<fl«' ;,_mr;t(r .-12 {fi -10 I 76) i11. wide and 

fi.05 (-1fiOI Tfi) in. h igh. 
6. To meu.wre the Pntire display. meas11rejrom the lop of the title bar. 

The entire di.<play shonlrl mcrtSitiY! .-12 i11. u•ide .r 6.32 in. high. 
The diu{{onol should ttii'IWUY! 10.5.'-J {SQII{/;. -12"2 .1: ri . .'/2"2)) tt.wble itt. 

Figure 2-4 Standard T-squares for Apple High-Resolution Monochrome Monitors specify 
height and width values in inches. 

T he standard T -squares specify height nnd width values in inches. To 
specify hcigltl and width va lues in centimelers, hold down the option key 
while choosing 12- inch Apple Monochrome. As oon as you release the 
mouse but ton , Color TPG reca lculates and tli sp lays metric T-sq11ares, as 
shown in Figure 2-5. 

)/eiUler o f the T-squa rcs displays actua l width measurements. They 
merely state what th e width m casm·ernent s should be. Ac tu al width mea­
SIIrc rncnts have to be taken with a cloth (o r vinyl) tape rneasul'C as shoWll 
in F ig ure 2-6. 
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r a File Edit Screen Sizes Test Patterns RuHIIIary Reference Speclol !!I ' 

<---- ---- THIS MEASUREMENT SllOULO DE 21.39 CENTIMETERS --- - --- ------ ---- - - -- > 
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Notes: 
I. 12-inclt motwcltrome monitors display 6-10 x -180 pi:rels a/ 29.2 .r 29.2 pix.lcm. 
2. S tandarrl menu lwrs occupy /ft c first 640 x 20 pt:rrl.<. 
."/. Til le bars (wltrn present) ocwpy another 640 .r 19 pixels. 
4. Tit is window i.• located directly under the menu brtr. It hm 110 title bar. 
.5. Thi.< u•itlllow should mrasurc e~·actly 2 1 . .19 (640 I 29.2) em. wide and 

1.5 .. 17 (4601 29.92) em. ltigh. 
6. To merwtre lite cut ire di.<play. mea.w re from lite top of the lith• bar. 

'l'llf' t!lllire displny should mea.wre 2 1 . .39 em. wide :r 16.04 em. ltiglt. 
Thr diagrmnl sh01tld mr.a.urc 26.74 (5Qfl(21.39~2 x 16.04~2)) usablr rm. 

Figure 2-5 Metric T-squares for Apple High-Resolution Monochrome Monitors specify 
height and width values in centimeters. 

End 
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Measure from: 
here to lw re. 
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Figure 2-6 The actual width measurements have to be taken with a cloth (or vinyl) tape 
measure. 
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\\1hen using a clo1J1 (or vinyl) tape measure, it's important to dis­
regard the first few inches (or centimeters) on the ruJer. Most of the 
cheap tape measm cs so ld today have meta l or plas tic protectors haphaz­
ardly cemented to their ends. Not onl y ca n their sharp edges scratch t he 
screen, but their first and last inches arc usually inaccurate. For accu­
racy, start from the 1 0-inch mark and drop the first digit {11 inches 
becomes 1 inch, 12 inches becomes 2 inches, 13 inches becomes 3 
inches, etc.). 

To com pensate for I he screen curva ture, hold your eye so that it's per­
pendicular to the left side of 1 he display, and Lin e up the 10-inch (or 10-
centimeter) rnru·k on the ruler with the left edge of the T-squru·es. H old 
the tape in place at that spot. ~ow hold your eye perpendicular to the 
opposite side of the d isplay and compru·c the right edge of the T -squmes 
to the 18.42-inch (3 1.39-ce111imeter) mark on the ruler . Ts the actua l 
display nruTower or wider dtan specifi ed? lf so, refer to F igure 2-7. 

The width control is identified symb olically by a horizontal line with 
arrows at either end. On this particular rnonitor, it's the sixth contToJ 
down (not the fi fth control down ). To correct the width, i11sen the screw­
driver end of a plastic TV a lignment tool (not a metal screwdriver) into 
d1e wid th control and tum it slowly until tire actual display width rnea­
sures 8.42 inches (approx ima tely 18 7/ rf, - 10) or 21.39-centimeters 
(31.39- 10.00). 

--
~· --- me us 

*• CUT· OFF 

ern 1/f.'ICIJT 

ern I~ //OW 

ea II. 1/0UJ 

es /1//)T// -
Figure 2-7 Control identification for Apple High-Resolution Monochrome Monitors. 
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When adjusti11g Lhe width (or any of the disp lay controls), grip the 
alignment tool lightly . The widt~h control is not a screw. It's not supposed 
to be tight ened down, and it's not. designed logo around and around. A 
li ttle turn , one way or t he other, is genera ll y all you need lO do. 

Step 3-Adjust the Height 
When the width measures exactl y 8.42 i_nches or 21.39 centimeters, 
rotate the tape measure aud check d1e heig ht as shown in Figme 2-8. 
To avoid conJusion between window height and display height, refer 
to notes 4, 5, and 6 on the T-squares display. ls the actual display 
height t a ll er or shorter chan spccifi.ed? If so, re fer to Figure 2-7. The 
height conu·ol is symbolical ly idcmified as a vertica l Line with arrows at 
eicber end . On this paTticular mo11itor, it's also Llte third control down 
(not the fo uTtb control down ). To cm-recl 1 he heig ht, u1set·t the screw­
driver end of a plastic TV a lignmc11t tool (not a metal screwdriver ) into 
the heig ht conu·ol and turn it slowly unti l the actua l display height mea­
sures 6.32 inches (approx imately 16 113- 1 0) or 16.04 (26.04 - 1 0.00) 
centimeters. 

Mensurc from: 
here 

l o 

here. 

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

When rhe width a nd height measw·ernents arc exactly according to 
specifications, it's time to check tbe focus. Begin by wiping the screen 
with a damp paper towel. If the screen is covered with finger prints o r if 
it's cigarette-smoke stained, the evaluation will be invaljcJ . Certain areas 
may appear to be out of focus, when in rea li ty they might only be covered 
with dirt. 

When you're satisfi ed that the screen is cleau, choose Focusing Text 
(Command-F) from tbe Test Patterns menu. T his test fi lls the d is­
play wi1J1 9-point Monaco characters. To fill the d isplay with 12-point 
Monaco ~.:ltarac ters, hold down the Option key while choosing Focusing 
T ext. If 12-point Monaco is install ed in you r sys tem file, the display will 
fill with 12-poiot text. If 12-point Monaco has been removed, or if it 
was never installed, 9-point text will appear in ei ther case, as shown m 
Figure 2-9. 

r • File Edit Screen Sizes Tes t Potterns RUHIIillry Reference Specilll 
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I..I<LMHOP(JISTWIIXVZABCtEFGH I..I<LMiiOP(JIST\JVIIXVZABCOEFGH I JKI.MNOP!JISTWUXVZABCtEFGH I J<LI1NOPQRSTUVIIXV2RBCOEFGH I J 
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UVIIXVZABCtEFGH I J<LMt«lP!JISTUV~YZABCOEFGH I J<LtfiOPQRST\JVIIXYZABCOEFGH I ..I<LtttOPQASTI.MJXVZMBCOEFGH I JKLtYIOPQRSTUU 
UXYZABCOEFGH I J<L11'10PQRSTlMIXY2ABCOEFGH I JKLtfiOPQAST\JVIJXYZABCOEFGH I JKLtfiOPQASTUVIIXVZABCtEFGH I JKLMNOPQASTWUX 
VZASCOEFGH I J<L11'10PQASTWUXY2ABCOEFGH I JKUINOPQASTUVIIXYZABCOEFGH I JKLtviOPQASTIJJUXVZABCtEFGH I..I<LMNOPQRSTIJJUXVZ 
ABCOEFGH I JKLMNOPQRSTWUXVZABCOEFGH I JKUIHOPQASTWUXVZABCOEFGH I JKLtflOPQASTWIIXVZABCtEFGH I J<LtfiOPQRSTUU~YZAB 
CtEFGH I JKLMNOPQRST\JUUXVZABCtEFGIII JKLMI«l~TWIIXYZABCtEFGH I JKLI1ta'QRST\JVIIXVZABCIJEFGH I JKLtfiOPQAST\JVIIXYZABCO 
EFGH I ..I<LMI«lPQRSTUUIIXVZABCOEFGIII J<LttiGPQRST1MIXYZABCtEFGH I JKLMI«lPQRSTVVIIXVZABCOEFGH I JKLMNOPQASTUVIIXVZMBCOEF 
GH I..I<LtfiG~T\JUIIXYZABCOEFGII I JKLMNOPQRSTlMJXYZABCOEFGII I ..I<Ltf«lPQRSTUVIIXVZABCOEFGH I JKU1HOPQRSTWUXY2ABCOEFGH 
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STW~YZABCIJEFGH I JKL11'10PQRSTUVIIXVZRBCOEFGH I JKLMNOPQASTUVIIXYZABCOEFOH I JKLMNOPQASTWIIXVZABCtEFGH I JKLMHOPQAST 
WUXYZABCOEFGH I JKLMNOPQASTUVIIXVZABCOEFGH I JKLMNOPQASTUUUXVZMSCOEFGH I JKUttG>QRST\JUIIXVZABCIJEFGH I J<LMNOPQRSTUU 
UXVZABCOEFGH I J KU1NOPQASTWUXVZABCOEFGH I JKLMHOPQRSTWUXVZABCOEFGH I JKLNIIGPQAST\JVUXYZABCOEFGH I JKLMfiOPQASTUVIIX 
YZABCOEFGH I JKLNNOPQASTUU~YZABCDEFGH I JKL MNOPQASTUVUXVZABCOEFGH I JKL MHOPQASTUVUXVZABCOEFGH I JKU1NOPQASTUUUXYZ 
ABCIJEFGH I J<LMt«lPQASTUV~YZABCOEFOH I J<LtVIOP(JlSTUWXVZABCOEFGH I J<LMt«lPQASTUWXVZABCOEFGH I JKUtHOPQASTWUXVZRB 
COEFGH I JKLtttOPQRSTUVIJXYZABCOEFGH I JKLMNOPQRSTIMlXYZABCOEFGH I J<LtfiOPQASTUVUXVZABCtEFGH I J<I.IINOP(¥lSTWIIXVZABCO 
EFGH I J<LttiOPQASTUUUXVZABCOEFOH I JKI..t1HOPQRSTWUXYZASCOEFGH I J<LMNOPQASTI.MlXVZABCtEFGH I J<LtttOI'(fiSTUUUXYZABCtEF 
GH I JKLMNOPORSTWUXYZABCOEFGH I JKLMNOPQRSTWIIXVZABCOEFOH I J KLtiNOPQRSTWUXVZABCtEFGH I J<L11'10PQASTUVIIXY2ABCOEFGH 
I J<LMt«lPQRSTWIIXVZABCOEFGH I JKL/tiGPQRSTUVIIXYZABCtEFGH I ..I<LIHIPQRSTWUXVZABCtEFGH I JKLMNOPQRSTWUXVZABCOEFOH I J 
Kltt«lP(JISTUUIIXVZABCIJEFGH I JKLtfiOPQAST\JVIIXVZABCOEFGH I ..I<LtttOPQAST\JWXVZABCOEFGH I JICU'IIOPQASTWUXVZABCDEFGH I JKL 
MNOPQRST\JVIIXVZABCOEFGH I J<LiflOPQASTUVIIXVZABCOEFGH I.JKLtfiOPQASTUVIIXVZRSCOEFGH I JKU1t«lPQRST\M.IXVZABCtEFGH I JKLMN 
OPQASTUVIIXYZABCOEFGH I JKLMNOPQASTWUXVZABCOEFGH I JKLMNOPQASTUVIIXVZABCOEFGH I JKUttiOPQRST\JVIIXYZRBCOEFGH I JKLIHIP 
QRSTWUXVZRBCOEFGH I JI<LMNOPQASTWIIXVZABCtEFGH I JKUtNOPQASTUUIIXVZABCOEFGH I JKLMI«lPQRST\JVIIXYZABCOEFGH I J<L11'10PQR 
STUUIIXVZABCOEFGH I JKLMtG>QRSTUU~YZABCtEFGH I ..I<LtfiOPQRSTUUIIXVZABCtEFGH I JKLNt«l~TUVIIXYZABCOEFGH I JKLtYIOPQAST 
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UXVZABCtEFGH I JKJ..MNOPQRST\JVIIXYZASCOEFGH I JKLMNOPQASTUVIIXYZABCOEFGH I J<LMNOPQASTWUXVZABCtEFGH I JKLMNOPQRST\JVIIX 
VZABCOEFGH I JKLtfiOPQASTUlJI.IXYZABCOEFGH I JKUIHOPQASTWUXYZABCOEFGH I JKLtviOPQASTW UXYZABCtEFGH I J<LtYIOPQRST\JVIIXYZ 
ABCOEFGH I JI<LMIIOPQASTUVIIXYZABCOEFGH I J KUINOPQASTW UXVZABCOEFGH I JKLMNOPQRST\JVIIXVZABCtEFGH I JKLMNOPQASTUVIIXYZAB 
CtEFGH I JKLNNOPQASTWUXVZABCOEFGH I ..I<LMIIGI'(fiSTWUXVZABCOEFGH I JKLNI«lPQRSTUVIIXVZABCOEFGH I JKLMNOPQASTUVIIXVZABCO 
EFGH I JKLNt«lPQRSTUU~YZABCOEFGH I J<LMHOPQASTUVIO:YZABCtEFGH I JKLMHOPQAST\JUilXYZABCOEFOH I JKLMID'QASTWUXYZABCOEF 
GH I JKLNHOI'(fiSTWIO:YZABCOEFOH I J<LtiNOPQASTUWXVZABCOEFGH I J<LtttOPQASTUVIIXVZABCOEFGH I JKUIHOPQASTUU~YZABCtEFGH 

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 distinct 
bal'ber-pole effect. T be barber pole ru ns diagonally, from top r ight to 
bot1.om left. If the diagona ls appear to be equally sbru·p, the focus is set 
correctly. lf the d iagonals appear to aJLemate between sharp and fu zzy, 
then the focus may be ou l of adjustment. T be 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 parti cular monitor, it's aJso the con trol at the top of the 
panel. To adjust the focus, insert the screwdriver end of a plastic TV 
a lignment tool (not a metal screwdriver) into the focus control and turn 
it slowly until a ll of the diagonals apperu· lo be equally sharp. 

T be ripple pattern of 12-point Monaco characters creates a vertical­
bar effect. The baT effect is less obvious. Sometimes it's easier to liSe the 
12-point pattern; sometimes it 's easier to use 1 he 9-point pattern. For 
best results, try switching between them. 

\Vben you 'rc satisfi ed th at tb e focus is as good as you' re going to get it, 
s lowly turn the con trast conn·ol (the lower control on the right side of the 
monitor) counterclockwise unti l you r each a point where the focusing 
text is as black as it can be and the glare of backf:,rr·ound is minimized. 

Step 5-Replace the Control Cover Plate 
Once the width, the height, the focus, and the con iTast are adjusted, it's 
time to replace the control cover p late. lnserl the nib at the bottom of the 
p late into the s lot at the bonom of the control panel and push the plate 
tO\vru·d the monitor, as shown in F'igu1·e 2 -10. With very little effort, the 
cover p late shottld snap right into p lace. Tbat~s all d1ere is to it. This 
procedure is so simple that th ere 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 makei5 1 

WYSIWYG Modifications 
WYSIWYG is an acronym for "Wl1at you see is what you get ." II 's com­
monly believed Lba1 what you see on the Macintosb display is exactly 
what you get on paper. Nevertheless, when d1c Apple High-Resolution 
Monochrome Monitor is acljusLCd exactly according to OEM sp ecifica­
t ions, what you sec on the screen is physica lly smaller than what you get 
on paper. 
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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 pb::els per inch (ppi). Since the 
Apple High-Resolution Monochrome Monitor is adjusted for 76 x 76 pix­
els per inch, printout is actua lly enlarged to 106% (76 ppi + 72 ppi = 
1.06 enlargement). 

~ 
l.l:i.l 

Recording to the Operating System: 
Display Size • 640 H 480 piHels. 
Resolution • 72 H 72 ppi. 

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

To verify the 72 x 72-ppi presumption on your own computer, nm 
Color TPG and choose Get Info ... from the File menu. With the excep­
tion of stock configw·ation 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 Moni tor 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 docsn ' t support 95% reduction, either diTectJy 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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\Xfhat about the Precision Bilmaps? op tion offered by Hewlett Pack­
ard DeskWdter and the Exact Bit Images (Siu·ink 4%) option offered by 
Apple LaserWriter 11 printer rcsom·ces? These options merely print 96'Yo 
reductions to offset the fact that 300 dots per incu (the standard resolu­
tion of these priuters) is not directly divisible by 72 (300 x 0.96 = 288, 
288 + 72 = 4) . Wbcn you have a 76 x 76-ppi display, choosing Precision 
Bitmaps? or Exact Bit lmages (Shrink 4%) merely reduces t he normal 
106% enlargement to 101% (1 06% existing enlargement x 0.96 reduc­
tion= 101% total enlargement ). 

What about realigning the monitor for 72 x 72 ppi? Other than t he 
fact that it coniTadicts the OEM specifica1joos, that makes petfectly good 
sense! To bave Color TPG figure tbe display size for you , choose Un­
listed Ylac Moni tors ... (apple+ ) from the Screen Sizes menu. For En­
glish mcasuremcn1 s, click the OK butt on as shown in Figure 2-12 . For 
metric measm emcm s, hold down the opt ion key when you click the OK 
button . A 1: 72 x 72 ppi, line 6 of the resulting T -squares display \vill 
indicate tbat the display size should be 8.89 X 6.67 inches, or 22.58 x 
16 .93 centimeters. 

Hcadjust the height, width and focus as described in the periodic ad­
jus1mcnt procedure, and without having to do anything specia l, what 
you sec will be wha t you get, eacb and every time you print. 

U' the resulti ng display is off center to the right, you can fLx it by ad­
justing the horizon1 al hold control, as explained in the next section. 

Enter Screen Width in Pi11ets: 640 

Enter Screen Height in PiHels: 480 

Enter Horz. Res. In Pilceis/ tnch: 72 

Enter Uert. Res. In Pi11ets/ tnch: 72 

K OK ] ( CRNCEL J ( RESET ) 
Cllclc Rosel to aulo-enltr lh9 Sys l•m d•f•ulls . 

Figure 2-12 To have Color TPG calculate the width and height for you at 72 ppi, choose 
Unlisted Mac Monitors . .. (applet U) from the Screen Sizes menu. 
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Miscellaneous Adjustments 
This section explains bow to adjust the three remaining monitor comTols, 
the hor izontal hold, the vertica l hold, ~wd the cut off. 

Adjusting the Horizontal-Hold Control 

When the horizontal-hold contTol is out of adj ustment, the top of the 
display may fold to the left, as shown in Figure 2-13, or the djsplay may 
be off center to the right, as shown in Figm e 2-14. 

Foldooer 

Cl 

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

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 adj ust the horizonta l hold contTol (and Cix the problem): 

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

2. Loca1e t he horizonta l-bold control. The horizontal-hold control 
is ideolified by a horizonta l 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. 

3. Insert the screwch·iver end of a plast ic TV alignment tool (not a 
meta l screwdriver) into lhe horizontal-hold conLrol and slowly 
rw·n it one way or the other until the problem disappears. 

4. Replace t he conn·ol cover plat e, as shown in Figure 2-10, and 
you're a ll done. 

Adjusting the Vertical-Hold Control 
\Vhen the vertical-hold control is out of adjustment, the display r olls 
over from top to bottom (or bot1:om to top). T he rolling rate can be very 
slow or vet·y Cast. T he display may also stabiJi zc between rolls as shown 
in Figure 2-1 5. 

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 coniTol (and fi...-x I he problem): 

1. Remove the comrol cover plate, as sho\\m in f igure 2-3. 

2. Locate the vertica l-bold control. The veri ical-hoJd control is iden­
Li fied by a vertical line wiLh a dot in the middle and an arrow at 
eil ber end. On this particular monitor, it's also the fourth control 
from the top, as shown in Figure 2-7. 
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3. The control has slightly more tha n a 180° range. The minimum 
setting can be thought of as 11 o'clock and the maximum setting 
can be tJ1ought of as 7 o'clock. Insert the screwdriver end of a plas­
tic TV a lignment tool (not a metal screwdriver) into the vertical 
hold conu·ol and slowly turn it one way or the other until the dis­
play stops rolling. Note the position of the conu·ol. Continue the 
turning nnti l the display starts rolling the other way. Final.ize the 
setting mid-way between those points. On a new monitor, the mid­
way setting is approximately 3 o'clock. 

4. Replace ilie control cover plate, as shoW11 in Figure 2-10, and 
you're al l done. 

Adjusting the Cut-Off Control 
When the display intermitten tly goes dark, you're not running a screen 
saver, and the only way to get the di splay back is to turn off the monitor 
and wait a while before turning it back on, then the cut-off setting is 
probably roo high. To check the cut -off setting: 

1. Start Color TPG, dismiss the start-up screen and General Instruc­
tions window (if neccssaJy), 311d choose 12-inch App le Mono­
chrome (Command-N) from the Screen Sizes menu. 

2. Locate the brightness and contrast controls on the right side of the 
monitor. Turn the brightness 311d contnst controls all the way up 
(fu ll y clockwise). 

3 . Choose Black Raster (Command-K) Erom the Test Patterns menu. 
This test turns the disp lay solid black. 

4. Dim the room ]jghts and compai·e the shade of the screen border to 
the shade of the b lack-raster test pattern. lf the cut-off setting is 
conect, there shouldn't be any difference. If the cut-off setting is 
too bigb, then the blat.:k -raster test pa ttem will be somcwbat 
lighter th 311 Lite screen border (daJ·k gray, instead of black) as 
shown in Figme 2-16. U the cut-off setting is way too high, then 
the shade of the black-raster test pattern will be light gray. 

Whether it's daJ·k gray or light gray, if the shade of the black-raster 
test pattem does not ma tch the shade of the screen border, then the cut­
off setting is too high. To adjust the cut -off control: 
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Screen borrler 

8 /ack-ra.vler 
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Figure 2-16 If the cut-off setting is too high, then the black-raster test pattern will be lighter 
than the screen border. 

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

2. As shown in Figtu·e 2-7, the cut.-off control is identi fied by a star. 
On this particular monitor, if's also t he second control frorrl the 
top. Insert the screwdriver end of a plastic TV alignment tool (not 
a metal screwdriver ) into t he cut-off control and sl.owl y turn it 
counterclockwise until the black raster just fades in to screell bor­
der . Stop when they're exactly the same shade. Don't overadjust 
(or the dis pia y will lack brigh111ess) . 

3 . When you're satisfied that the black r aster and screen border are 
exactly t he same shade, choose White Hasler from the Test Pat­
terns menu , then choose Focusing Te:x.'t from 1J1e T est Patterns 
menu . This combinati011 sets up black tex1 on a while background. 

4. Slowly turn the brigh111ess control ( tlw upper control on the r igbt 
side of tl1e monitor ) counterclockwise until it 's centered in tbe click 
stop. 

5 . Slowly turn 1 he con Lrast control ( tbe lower contm l on UlC r ight side 
of tlle monitor) coun terclockwise until you reach a point where the 
focusing tex1 is as black as it can be and the glare of white back­
ground is minimized. 

6. Replace the control cover pla te as shown in Figure 2-1 0, and 
you' re aU done. 
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Monitor Accessories 
In the Monitor Accessories section at the end of Chapter 3, Adjust­
ments-AppleColor High-Resolu tion RGB Monitors, we look at model 
M0403, the Apple Un iversa l Monitor Stand. This stand fits d1e Apple 
High-Resolution Monochrome Monitor as weU. 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 Morntor, b e sure to check the 
Monitor Accessories secti.on at the end of the next chapter before moving 
on to Chapter 4, CPU Maintenance-Fan Conb:oller Upgrades. 
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Adjustments-AppleColor 
High-Resolution RGB 
Monitors 

T his chapter shows ho\v to adjust AppleColor I-Jjgh-Resolution RGB 
Monitors. High -Resolution RGB :Vlonitors are identified from the f ron t 
by the Apple trademark, and fTom the r ea r by model number M0401 , as 
shown in Figure 3-l. A unique characteristic of the Apple RGB color 
monitor is th e appearru1ce of a very light gray line in the lower one-third 
of the image d isplay . This is said to be caused by a wire inside the cath­
ode ray tube that is used to hold up d1e 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 d1ink they have a defective 
monitor when actual ly it is a design implem entation. The Line is pru.t of 
the usual operation of the monitor and does not affect its performance. 

The instructions assume that you've made a Color TPG/Systern di sk 
as described in the Introduction, and that you're fa1ru liru.· wid-1 the safety 
rules, tools, and techniques described in Chapter 1. If necessary, please 
review both sections before proceeding. 

Definitions, Goals, and Objectives 
T he adjustments described in this chapter affect the computer display. 
As illustrated in Chapter 2, F igure 2-2, the word display r efers to the 
illuminated ru.·ea of the screen . That which is displayed on the scr een is 
the display. 

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

The word screen refe rs to tbe face of I he p ictw:e tube. On AppleCoJor 
1-Tigll-Resolution HCB Monitors, only the center portion is used for tbe 
displny. Unlike a TV set, tbe edges o f.' Ll ~e 1:H.: rceu arc normally blanked 
out (They are not displayed). 

T he acronym CRT refers to the cat hode ray t ube, that is, the whole 
picture tu be- the front , Lhe back, the anode well, the socket pins, a nd 
so on. None of the adj ustments described in this chaprcr d irectly involve 
the CBT. All we're concerned with is the image displayed on the screen of 
the C RT. 

T he image displayed on the screen of 1 he CRT is made up of 307,200 
lum inous clots ca lled pi.1:els. The word pixel is a contraction of pic ture 
clement. Pixels a re to a disp lay wbat pieces a re to a jigsaw puzzle-they 
arc th e smallest ind ividual pieces of a much larger picture. 

According to pub lished OEM specifications, I bere a re 640 pi...~e l s 

across the clisplay, aJ1CI 480 pi...~e l s from the top to the bott om. ( 640 x 480 
equa ls 307,200 tota l pLxels.) Tbe specifi cations also state that each p ixel 
is factory adj us1eJ lO 111 easure 1/ 69 of Btl inch square, SO when the monitor 
is adjusted properl y, 69 pixels should measure 1-inch squ are. To deter­
mine the m1stat cd width specifi cation in inches, d ivide tbe 640 
pixels across the display by 69 pixels per inch: The resul t (rounded to 
1wo decimnJ p laces) is 9.28 inches. To determi11 c the ttnstat.ccl display 
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height, di vide Lhc 480 p ixels from the top to the bottom of Lhc djsplay 
by 69 pixels per inch: The resuh (ro unded to two decimaJ places) is 6.96 
inches. Other width and height combinations a rc possible, but any com­
bination aLi ter than 9.28 inches x 6.96 inches is contra ry to the OEM 
speci fica Lions. 

To confirm wheth er a particular rnonitor currently mecls OEM speci ­
fi cations, Lite disp lay has to be measured with a tape 1neasurc. Since 
hund redths of an inch a rc not gene ra lly marked on an English tape m ea­
sure, some people find it easier to usc a rneu·ic tape measure. Either type 
of cloth or vinyl tape measure is fine. Given tha t there ar c 2.54 centi­
meters to the inch, I he co rrect mel ri c specifications for model M0401 a rc 
23 .56 -ccntimctcrs wide x 17.67-cenlimctc rs high. 

When 1 he monit or is adj usLCd according to OEM specifical ions, circles 
a rc a lways round and sq ua res a rc perfectly squ a re. When the monitor is 
ou t of adjnslrnent, objects may appear distorter!: squares ma y resemble 
recta ngles and c ircles may resemble ova ls. 

In add ition, RCB displays tend 10 exhibit three-dimen sional colored 
shadows. That makes 1 hem difficul11 o focus and much harder to adjust 
than monochrome monitors. 

Subtractive vs. Additive Color 
When add ressing color-specif ic p rob lems, it helps to rem ember the dif­
fe rence between :;ublraclioe color a nd addilioe color. Subtractive color 
has to do wi th pa int; acldi1ivc color has to do with light. One has to do 
with pri n1 crs, and one has to do with monitors. 

The Primary Subtractive Colors, Red, Yellow, and Blue 
Most people learn abou t subtractive color with water pa int s. l1's a gram­
mar-scltool lcsson Ll wt 's tough to forget. As showu in l· igure 3-2, ever-y­
one is taughtlhat the prima ry colors a re red, yellow, aod b lue. Adjacent 
prima ry colors are sa id to be complementary. Mi xing the complementary 
co lors ma kes Lhe secondary subt:ruc1 ivc colors, which are orange, green , 
and purp le. Mixing the primar y co lors in equal p roport ions makes black. 
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Figure 3-2 The primary subtractive colors are red, yellow, and blue. 

How the Image Writer IIlLO Makes Color 

That's how color Tmage\Vriter printers work. In addition to black, color 
lmage\\ ' riter ribbons have separate magenta (red), yellow, and cyan 
(light blue) bands. Printing any of the primary colors (magenta, yellow, 
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. \Vben printing green, for example, lbe 
first pass prints yellow. The secoDd pass prints cyan (light blue) on top of 
the yellow- making green. When you consider the black band and the 
natura l whiteness of 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 requi re more than two passes take that much 
longer to print, and Final color is not fJ 1a1 good. This inJormation is sum­
marized in Table 3-·1. 

On Image Writer II and Image Writer 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 cyan 
band is th ird from the top, and the black ban d is on the bottom. Never­
theless, color priuters in general are caJ ied CMYK printers, without re­
gard to the order of the color bands. So whenever you see CMYK, think 
subtractive color. Next we' ll sec how the CMYK (subtract ive) color pro­
cess diJfcrs from RGB (add itjve) color generation. 
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Table 3-1 . Image Writer 11 /LQ Color Subtraction 

Color 1st Pass 2nd Pass 

Yellow Yellow l!nnecessary 

Magenta Ylagenta Unnecessary 

Cyan Cyan Unnecessary 

Black Black Unnccessru·y 

Orange Yellow Magenta 

Purple Magenta Cyan 

Green Yellow Cyan 

White Unnecessary Unnecessary 

The Primary Additive Colors-Red, Blue and Green 
In h igh school, science students learn about addj tive color with prisms. 
As shown in Figure 3-3., the p rimary additive colors are red , green (not 
yellow!), and blue. When red, green, and blue light is mi-xed in equal 
proportions, the resu lt is pure white light. 
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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 H igh-Reso lution RGB monitors work. lnstead of 
the single elect ron beam used in monoch rome CRTs, color CRTs have 
th ree 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 a rc made by varring the intensity of the tlu·ee electron 
beams. Provided that a iJ t hree beams are aimed properly and adjusted 
equally, the monitor can display any color that occurs in natlJre, with 
exactly the same speed as the three primary colors. (Exactly how that 
works is the subject of Chap ter 4. ) 

Convergence problems occur when the beams are not aimed properly. 
L1 that case, the monitor displays t hree-dimensional (3-D) color shad­
ows. Left un treated, 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. 

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

Since aging inevitably causes all mon itors to driJt out of adjustment, 
all monitors should be periodically readjusted. T he 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 n and a copy of Color TPG, the only tools 
needed to adjust an AppleColor High-Resolution RGB Monitor are an 
1/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: 

l. Remove the control cover plate. 

2. Adj ust the width. 

3. Adjust the heigbt. 

4. Center the display. 

5. Converge the do ts. 

6. Adjust the focus. 

7 . Replace the control cover plate. 
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Plan on speucling a bout one hour to work through tlus material for the 
firs1 time. Once you've mastered the technique, subsequent adjustmen ts 
should on ly take abo ul 10 minutes. 

Step 1-Remove the Control Cover Plate 

As shown iu Figure 3-4, the d isplay adjustment controls arc located un ­
der a cover pla te on the left side of the back cabinet. To pry off the cover 
plate, insert a small screwdriver (or a meta l nail fi le) into the screwdriver 
slor at the top of dte cover plate and push the screwdriver hand le away 
frorn yo u (toward the monitor). Wid1 very little effort, the cover plate 
should pop righ t off. No other disassembly is required . It's not necessary 
1.0 loosen any screws. It 's not necessar y to remove the cabinet back. 

Screwdrirer 
slot 

Cou/rol 
Cml('r 
Piotr• 

Contrast 

/)righlness 

•lpplr 'M ~ -t--t----, 
lligh-111'6ljlufiuu 
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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 RCB color monitor changes during the warm­
up period, tllrn on the monitor (if necessa ry) and wait at leas t. 20 min­
utes befo re 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 t.he right side of tbe cabinet. The center 
position of the brightness control (the upper control) is identified by a 
click stop. Verify that the hrigh1ness control is centered in the click stop 
and that t.he contrast control (the lower control) is tw11ed all the way up 
(fully clockwise) . 

When the bright11ess conn·ol is centered and the contrast control is 
tumed all the way up, start Color TPG, dismiss the start-up screen and 
General lnsn ·uctions ",rindow (if necessary), and choose 1.3-inch 
ApplcColor RGB (Apple-B) from the Screen Sizes menu. As soon as you 
release the mouse button, Color TPG displays standard T-squaxes, as 
shown in Figure 3-5. 

r ~ File Edit Screen Sizes Test Pottem s Runlllory Reference Speciol 

<-------- THIS MEASUREMENT SIIOULO DE 9.20 INCHES, EIIRCTLY ---- ----- -----------

6 

6 
7 
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N 
c 
II 
E 
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Notn: 
1. 1.1-inch ApplcColor 11GB monitor.f di.~play 640 :r: 480 pi.r:els (I( 69 x 69 pi.c.lin. 
2. Standnrd menu brm occupy tlw first 640 :r: 20 pi:rels. 
3. 1'itle /mrs (when pm<ent) occupy another 640 x 19 pi:rel.<. 
4. This windom is lacall•d directly rmdrr tire menu bar. It has no title bar. 
5. 71u'.< window .<fro,/d tmm.wre c.t·actly 9.28 (640 I 69) in. wide and 

6.67 (460/ 69) in. high. 
6. To meos11rc tire entire display, meo.<w'l! from the top of the me1111 bar. 

The eutit'l! tli.<plu.)' .<hould mcrwtre 9.28 iu. wirh: :t: 6.96 i11. high. 
The rliogo11al should meomre 11.59 (SQ/1(9.2S"2 x 6.%"2)) 11saiJ/e in. 

Figure 3-5 Standard T-squares for AppleColor High-Resolution RGB monitors specify 
height and width values in inches. 
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The standard T-squarcs specify height and width values in inches. To 
specify height and width values in centimeters, hold down the option key 
while choosing 13-inch App leColor RGB. As soon as you release the 
mouse bu tton, Color TPG recalcul ates and disp lays metric T-squares, as 
shown in Figure 3-6. 

,.. .:: File Edil Screen Sizes Test Patterns Runillory Reference Speciol -
I 
I 
I 

<-------- THIS MEASUREMENT SHOULD BE 23.56 CENTIMmRS ---------------------> 
I 
6 

9 ,Votes: 
3 

I. 13· im:h Applt•Colur RC/J IIUJIIilors di.111lay 6-10 .o: 480 pi:r:ef.~ al 2 7.17 :t :17.17 I 
I p1~r.lcm. 
I 

2. Standard 111('1111 bar.< occupy 1/w fil:.l 640 :r: 20 pi:tels. I 
I J . Title bars (mhen present) occupy another 640 .r 19 ptxels. 
I 
I -1. Thi.< window is located directly nuder the menu bar. It has 110 title bar. 
I .5. This windom should meawre l'.ntctly 23.56 (6-10 1 27.17} em. wide and I 
I /6. 9,'J (460 1 27.1 7) C/11. high. 
I 

6. To lllf'CISIIIY'tlte c11tire display, metwtre framthe lop oft he menu bar. I 
I 'f'l1e (•nlire rli."iplaJ~ ;:.•}wulrlnu•(_l!J'III'f> 23 .. 56 t:m. roide ~t: 17.67 t:m. high. 
I 
I '11tP diagonal should mea.w re 29.44 (SQ/1(23 .. 56"2 .c 17.67"2)} asuble em. 
I 
I 
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Figure 3-6 Metric T-squares for AppleColor High-Resolution RGB monitors specify height 
and width values in centimeters. 

·either of the T -squares displays actua l width measurements. T hey 
merely state what the width measurements should be. Actual width mea­
surements have to be taken wi1J1 a cloth (or vinyl) tape measure, as 
shown in Chapter 2, figure 2-6. 

When using a cloth (or vinyl) tape measure, it's important to djs­
regard the fi rst few inches (or centimeters) on the ruler. Most of the 
cheap tape measures sold today have metaJ or plastic protectors haphaz­
ardly cemented to their ends. 1ot only can their sharp edges scratch 
the screen, but thei r first and last inches are usual ly inaccurate. For 
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accuracy, start from the 10- ioch mark and drop d1e first digit (1 1 incbes 
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 
perpendiculru· to the left side of the di splay, and line up the 10-inch (or 
10-centimeter ) mark on the ru ler wit h the left edge of the T-squares. 
Hold the tape in place at that spot. No,v 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) mru·k on the ruler. Is 
the actual display narrower or wider 1 han specified? If so, refer to Fig­
ure 3-7. 

The wi.dtl1 control is identified symbolica ll y by a horizonta l linc with 
arrows at ei d1 cr end. On this particu lar monitor, it's the third control 
down (not tbe sixth comrol down as on the Apple High-Resol ution 
Monochrome Moni1or) . To correct the width, insert the screwdriver end 
of a plastic TV alignment tool (not a metal screwdriver) into tbe width 
control and turn it slowly unti l the actual d isplay width measures 9.28 
(approximately 19 1/4 - 10) inches or 23.56-centirnet:ers (33.56 - 1 0 .00). 

* • -- CU'I~OFF 

[EJ • FOCUS 

ea JIIJI)T/1 

ero 11. c1:::vr 

ern 1/HCIIT 

eEl lc C/:j\'T 

~ - - 1'. TWIST 
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~ -- II. STAT 

//-1;7;17" 

Figure 3-7 Control identification for AppleColor High-Resolution RGB Monitors. 
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Wlten adjusting tlte width (o r any of the d isp lay controls) , gr ip th e 
nlign ment. tool lightly. T he widtl1 control is not a screw. It' s not supposed 
t.o be t ig htened dowtt , and it's not d esigned to go a round and around. A 
li ttle turn , one way or d1e other, is genera ll y a ll you need to do. 

Step 3-Adjust the Height 

When t he width meas ures exa ctly 9 .28 inches or 23.56 cenli rneters, ro­
tate the tape measw·c and check the heigh t, as shown in Chapter 2 , Fig­
ure 2 -8 . To avoid confus ion between wi ndow height a ud disp lay height , 
refer to notes 4, 5, a nd 6 on the T-squa res display. ls the actual display 
height taller or shorter than specified ? If so, refer to Fig ure 3-7. The 
height. control is symbolica lly iden tified as a verlica l line .wi th a rrows at 
either end. 0Jt this particular monitor, .it ' s a lso t he fifth control down 
(not the third COJtlrol down as Oil the Ap ple High-Resoluti on lono­
chrorne Monitor) . To correct the height, insert the screwdriver end of u 
p lastic TV alignment too l (not a meta l screwd ri ver ) into the height con­
trol and tum it slowly unti l tlte actua l di sp lay height measures 6 .96 (a p­
p rox imately 17- 10) inches or 17.67 (27.67- 1 0.00) centimeters. 

Step 4-Center the Display 

When the height and 1 he widt h rn easW'c exactl y as specified., hold down 
the Option key and choose Cent er Cr oss (Apple + Option+ X) from the 
Test Patte rns rnentt. As shown in Figure 3-8, th e optiona l Center Cross 
test pattern quarte rs the d isplay. 

l11rnrrert 

Figure 3-8 The optional Center Cross test pattern quarters the display. 
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To confirm the horizontal centering, measure t.he distance from the 
left side of the test pattern to the left edge of the screen and compaTe it to 
the distance from the right side of the test pattern to the right edge of the 
screen. Are they the same? li not, refer to Figtue 3-7. The horizontal 
centering control is symbolicaJly 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 M.onitor). To cor­
rect 1he 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 1/2 of an inch or 1.27 centimeters from the left 
and right edges of the screen. 

To confirm the verticaJ 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? Tf 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 
cono·ol is a lso the sixth control down. To correct the vertical centering, 
insert the screwdriver end of a plas tic TV alignment tool (not a metal 
screwdriver ) into the vertical centering control and tum it slowly until 
the top and bottom borders of the test pattern are both approximately 
3/s of an inch or 0.95 cen1jmeters fmm the top and bottom edges of the 
screen. 

Step 5-Converge the Dots 
When the dlsp l.ay 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 distru1ce between the dots is either one inch or one cen­
timeter (approximately 7/t c. 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. Tf the th1·ee electron beam s 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 a re the seven th and eighlh controls down. On this 
particular monitor 1l1c vertical convergence con trol is marked V-TWIST 
and the horizontal convergence contro l is mru·ked H -STA T. (Other 
makes and models m ay be marked diffe rently.) T o begin tbe sta Lic con­
vergence proceduTc, turn both the V-T WIST and the H-STAT controls 
fully clockwise (not: full y counterclockwise). Every white dot in the test 
pa tte rn should separa te into distinct red, green , and bl.ue dots, as shown 
in Figw·e 3-10. 

S tandard Dot / la tch Metric /Jnt /-latch 

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

1'- '/'WIST clo.:kwi.w• 
11-8'/'A 'I' rlncknJi.<t• 

Q - Creeu 

· -1)/ue 

Figure 3-10 When both the V-TWISTand H-STAT controls 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 rhe center of the di sp lay and turn the H-STAT cont rol 
counterclockwise un li l the reel , green , and blue clots arc directly above 
one another. When the V-TWfST control is full y clockwise and the 
H-STAT cont rol is adjusted p roperly, each o f the three-dot patterns 
should resemble a tiny sLOp light, as shown in Figure 3 -11. 

0 ... 0 ... 
0 __. 

e 
V- TWIST clockwi.1·P 
H-STAT clockwise 

0 __. 

e 

0 -Red 

0 - Green 

e -Blue 

fl- Tf VIST clockwise 
H-STA T ndiusted . 

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, contin ue to observe rh c center of the display and turn the V­
TWIST control slowly cmrnt.crel ockwisc until th e sepa ra te red, g reen, 
and blue dots converge into a single white dot. Stop as soon as you sec 
w!U tc. Try not to turn the con trol past Lha t point. When the V-TWLST 
comrol is adjusted properl y, each of three-dot pa tte rns should havejus/ 
merged into a sing le white dot, as shown in Figure 3 -1 2 . H you go past 
that. point, the overn ll results a rc generally noL as good. 

Step 6-Adjust the Focus 

Once the convergcr~cc has been adju srcd, it's tim e to check lhc focus. 
Begin by wiping the screen with a damp (not dJ·ipping) paper towel. lf 
the screen is covered with finger p rint s or if it's cigaret te-smoke stained , 
the eva lua tio n will be invalid . Cert a in areas may appear to be ou t of 
focns, when in reality, they might only be covered with dirt. 
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o-Red 

0- Green 

e - Blue 

fl-TWIS T clockwisP. 
/-I-STAT adiusted . 

' t ~ ~ 0 - White 

Jl-TWIS T adiusted 
I-I-STAT aclimted 

" 

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 satis fi ed 1 ha t the screen is clean , choose Focus ing TcA't 

(Apple-F) !'rom the Test Pa tterns menu. Tllis Lest filis the d isplay with 
9 -poiJ-.t Monaco cha racters . T o fi ll the displa y wi1 h 12-poin t Monaco 
characLCrs, hold down the Optjon key while choosing F ocus ing T ext. If 
12 -point Mo naco is in stal led in your system file, the display wi ll fi r! wi th 
12-point text.. as sh ow11 in F ig ure 3-13 . lf 12-point Mon aco has been 
removed, or if it was never insm ll ed, 9-point text will appear in either 
case, as shown in Chupter 2, rig ure 2-9. 

T he ripp le pattem o f 9-point Mo11aco cha racters creates a d istin ct 
barber -pole effect. T he ba rber pole runs d iagoHa lly, fTorn top right to 

bottom left. Jf the focus is set correctJy, then alterna ting diagonals shou ld 
be equa ll y sharp . This pattern works best on Apple I-ligli -Resolution 
:'vlonochrome Monitors. On ApplcColor High-Resolution RC B Monitors, 
it's genera lly easier to usc 12-poin l V1onaco cha rac1e rs . 

The ri pp le pattern of 12 -poin t Monat:o characters creates a less ob vi­
ous verti ca l ba r effect. If the foc us is set correctl y, bars at the sides ofthe 
display should be just as sharp as bars in tl1c cent er. If the ba rs appear to 
alternate between sharp a nd fuzzy, or if one side appears t o be shm-per 
1 ha n cl1e other, cl1en the focus m ay neeJ adj ustmem . The o lder the set is, 
the more like ly tha t there wiJI be a problem . 
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ttOPQRSTUUU XYZ ABCOEFGHIJKLMHOPQRSTUUUXYZABCOEFGHIJKLMHOPQASTUUUXYZABCDEFGHIJKLMHOPQRSTUUUXY 
ABCOEFGHIJKLI1110PQRSTUUUXYZABCOEFGHIJKLNHOPQRSTUUUXY2ABCOEFGH IJKLMHOPQRSTUUUXYZABCOEFGHIJKL 
HOPQRSTUUUXYZABCOEFGH I JKLMttOPQRSTUUUXYZABCOEFGH I JKL MHOPQRSTUUUXYZABCOEFGH I JKLMttOPQRSTUUUXY 
ABCOEFGHIJKLMtiOPQRSTUUU XY2ABCOEFGHI JKLMtiOPQRSTUUU XY2 ABCOEFGHIJKLMHOPQRSTUUUXV2ABCOEFGHIJKL 
tiOPQASTUUUXYZABCDEFGH I JKLMHOPQRSTUUUXY2ABCOEFGH I JKLMtiOPQASTUUUXY2 ABCOEFGH I JKLMtiOPQRSTUUUXY 
ABCOEFGH I JKLMiiOPQASTUUUXYZABCOEFGH I JKLMHOPQRSTUUIJXYZABCOEFGH I JKLMtiOPQASTUUUXYZRBCOEFGH I JKU 
tiOPQRSTUUUXY2ABCOEFGUIJKLMHOPQASTUUUXY2ABCOEFGHIJKLMHOPQRSTUUUXV2RBCOEFGH IJKLMHOPQRSTUUUXY 
ABCOEFGH I JKLMtiOPQRSTUUUXY2ABCOEFGH I JKLMtiOPQRSTUUUXYZABCOEFGH I JKLNHOPQASTUUUXYZABCOEFGH I JKL 
HOPQRSTUUUXY2ABCOEFGHIJKLMIIOPQASTUUUXV2ABCOEFGHIJKLMHOPQRSTUUUXY2ABCOEFGHIJKLNHOPQRSTUUU XV 
ABCOEFGHIJKLMtiOPQRSTUUUXY2ABCOEFGH IJKLMHOPQRSTUUUXY2ABCOEFGHIJKUIHOPQRSTUUUXY2ABCOEFGH IJKL 
tiOPQRSTUUUX YZABCOEFGH I JKLMHOPQRS TUUIJXYZABCOEFGIII JKLMIIOPQRSTUUUXY2RBCOEFGH I JKLMHOPQRSTUU UXY 
ABCOEFGHIJKLMIIOPQRSTUUUXY2ABCOEFGHIJKLIIHOPQRSTUUUXY2ABCOEFGHIJKLMHOPQRSTUUUXY2ABCOEFGHIJKL 
HOPQASTUUUXYZABCOEFGH I JKLNNOPQASTUUUXY2ABCOEFGH I JKLMtiOPQRSTUUUXYZABCOEFGH I JKLMtiOPQRSTUUUXY 
ABCOEFGH IJKLIIHOPQRSTUUUXY2ABCOEFGH IJKLMIIOPQRS TUUUXYZABCOEFGHI JKLMHOPQASTUUUXY2ABCOEFGH IJKL 
HOPQRSTUUUXY2ABCOEFGHIJKLMHOPQRSTUUUXYZABCOEFGH IJKLNHOPQRSTUUUXY2ABCOEFGH IJKLMHOPQASTUUUXY 
ABCOEFGH I JKLM IIOPQASTUUUXY2ABCOEFGH I JKLNHOPQASTUU UXYZABCOEFGH I JKLMtiOPQRSTUUUXYZABCOEFGH I JKL 
HOPQRSTUUUXY2ABCOEFGHI JKltlliOPQRSTUUUXYZABCOEFGHIJKLNHOPQAST UUU XY2RBCDEFGH IJKL NHOPQRSTUUUXY 
RBCDEFGH I JKLMtiOPQRSTUUUXYZABCDEFGH I JKLMttoPQRSTUUUXYZRBCOEFGH I JKLNHOPQRSTUUUXYZRBCOEFGH I JKLI 
HOPQRSTUUUXYZABCOEFGH I JKLMtiOPQASTUUUXYZABCOEFGH I JKLMHOPQRSTUUUXYZABCOEFGH I JKLNHOPQRSTUUUXY 
ABCOEFGH I JKLMtiOPQRSTU UU XYZABCDEFGH I JKLMtiOPQASTUUUXYZABCDEFGH I JKLNHOPQASTUUUXYZABCDEFGH I JKL 
IIOPQRSTUUUXY2ABCDEFGIII JKLMHOPQRSTUUUXYZABCDEFGH I JKLNIIOPQRSTUUUXY2ABCDEFGH I JKL NHOPQRSTUUUXY 
ABCOEFGHIJKLNIIOPQRSTUUUXY2ABCDEFGHIJKLNIIOPQRSTUUUXY2ABCOEFGHIJKLMHOPQRSTUUUXY2ABCOEFGHIJKL 
HOPQRSTUUUXY2ABCOEFGHIJKLNttOPQRSTUUUXYZABCDEFGH IJKLNHOPQASTUUUXYZABCOEFGHIJKLNHOPQRSTUUUXY 
ABCDEFGH I JKLMIIOPQRSTUUUXYZABCOEFGH I JKUIHOPQRSTUUUXYZABCOEFGH I JKLI1HOPQRSTUUUXY2ABCOEFGH I JKL 
HOPQRSTUUUXY2AB COEFGHI JKLNHOPQRSTUUUXY2ABCOEFGHI JKLNHOP RSTUUUXYZABCOEFGHI JKLNHOPQRSTUUUXY 

Figure 3-13 Holding down the Option key while choosing Focusing Text fills the display 
with 12-point Monaco text. 

As sbown in Figure3-7, the focus control is sym bolica ll y identified by 
an x. On this par ticula r moni tor, it ' s a lso the second control down (not· 
the top conlrol ns on the App le lliglt- Hesolu tion Monochrome ~1onitor) . 
To adjust Llw focus, insert the screwd river end o f a plastic TV alignmen t 
too l (not a meta l screwdriver) into the focus control and turn it. slowly 
umil alJ of 1he text bars appear t·o be equ a ll y sha rp. 

When you' re sa tis fied tha t. 1he focus is as good as you' re going to get it, 
slowly turn th e contras t control ([he lower co ntTol on the right side of the 
mo ni tor) coumerclockwise unti l you reach a poin t where the focusing 
tex t is as b lack as it can be and th e gla re of background is minimized. 

Step 7-Replace the Control Cover Plate 
Once the width, rite height, d.1e focus, and 1he contras t arc adj us LCd, it ' s 
time to rep lace the cont rol cover pla te. Insert the nib a t the bottom of the 
plat e imo d1e slot at the bottom of the coutrol panel and push the plate 
towa rd 1he monito r as shown in F igure 3-14 . With very li ttle e ffort, the 
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cover plate should snap right into place. That's all there is to it. This 
procedure is so simple Lhat 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 ! 

if! 'l lllllllllllllllllllllllllllll ' 

Nib -----'~ Appfr'f)A ~ 1/i'gh-lfr.&o(utiutt 
ffi] ltGn Mnnitm· 

Mndd .U040/ 

m 0 
IDI 8 .:::::::.. -

Figure 3-14 Control cover plate reinstallation details. 

WYSIWYG Modifications 
WYSfWYC is an acro11 ym for "What you see is what you get. " It's com ­
monly believed that whal you see on the Macintosh display is exactly 
wha t yo u get on paper . Nevertheless, when the AppleColor High-Resolu­
tion RCB Monitor is adjusted exactly according to OEM specifications, 
what you see on the screen is physically larger than what you get on 
paper. 

As sl1own i11 Chapter 2, Figure 2-11 , the Macintosh operating system 
pres u111es a display devi ce adjusted for 72 X 72 pixels per inch (ppi). 
Since the AppleColor High-Resolution RGB monitor is adjusted for 69 x 
69 pixels pm· inch , pri11t out is actually reduced to 96% (69 ppi + 72 ppi 
= 0.96 reduction). 

To verify the 72 x 72-ppi presumplion on your own computer, run 
Color TPC a nd choose Cel 1 nfo ... from the File menu. With the excep­
tion of stock configLU·ation Lisas and Mac X Ls which report 90 x 60, lhe 
Get Info ... ilialog box invariably repon s 72 x 72 ppi. Since the 
AppleColor H igh-Reso lution RGB Monitor is adjusted for 69 x 69 ppi, 
and since 72 ppi + 69 ppi = 1.04, the onl y way to ensure that whal you 
see on the screen is rea ll y what you get is lo print 104°/c, enlargements. If 
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the chosen printer resource doesn't support 104 % enlargemen t, either 
d irectly o r via a special effect (a n option in the Page Scwp ... di a log 
box ), then what you get on paper is always going to be 4 % sma ller than 
wha t you see on th e screen. 

What about the Precision Biu11aps? opt ion offered by ll ewle11 Pack­
a rd Des k\Vrite r a nd the Exact Bit Images (Shrink 4%) option offered by 
Apple LaserWriter H printer resources? These op t io ns merely pri nt 96% 
reduc tions to o ffset the fact that 3 00 dots per inch (the standa rd resolu­
tion of these prin te rs) is not d irec tly divis ible by 72 (300 x 0.96 = 288, 
288 + 72 = 4). When you have a 69 x 69-pp i disp lay., choosing Precis ion 
Bi tmaps? or Exact Bit Images (Sltrink 4%) mere ly red uces the norma l 
96% redttclion to 92% (96% existing redu ction x 0.96 furth er red uction 
= 92% tota l r eduction). 

What about rea ligning the moni tor fo r 72 x 72 ppi ? Other than the 
fn ct. 1 hat it. contradicts the OEM specifica ti ons, 1 ha t. ma kes pe1jecl~y good 
sense! T o have Color TPG figw·e 1 he display size for yo u, choose Un­
listed Mac Monito rs ... (Apple- U) horn the Screen Sizes menn . ror En­
glish meusuremmHs, cli ck the OK b utton, as sh own in Figure 3 -1 5 . ro r 
metric measurements, hold down d1e op t ion key when you click I he OK 
buuon . At. 7 2 x 72 ppi , line 6 of the r esulting T-squ a res disp lay wi ll 
indica te tltu t the display size sho uld be 8.89 x 6.67 inches, or 22.58 x 
16.93 centimeters. 

Enter Screen Width In PiHels: 640 

Enter Screen II eight In Phcels: 400 

Enter llorz. Res. In Phcels/ lnch: 72 

Enter Uert. Res. In Pltcels/l ncll: 72 

( CANCEL ) RESET 

Figure 3-15 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. 

Readjus t Lhe height, w icltJ1, centering .. co nvergence, a nd focu s as d e­
scribed in the period ic adjusU11ent proced u re, a nd without having to do 
anything specia l, what yo u see will be what you get, eaclr and every time 
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you print. The ou ly drawbacks arc that the d isplay will be 4 1Yo sma ller 
than before, and t he h lack border SIIITOrrnd ing the d isp lay will be 1/4-
inch larger a ll ar ouru.l. 

Adjusting the Cut-Off Control 
T he cut -o ff emm·ol at I he top of th e pa 11 cl is not rnentio11ed i 11 the peri­
odic adjus tment procedure, beca use it docs not req u ire period ic adjust­
ment. But when the d isplay intermittently goes dark. you' re not nmning 
a screen saver, and th e on ly way to get the disp lay back is to t urn o ff the 
monitor and wait a wh ile before turning it back on, an inc:orrect. cut-off 
setting may be responsib le. To check the cu t-off sett i11g: 

1. S t·art Color TPC, dismiss the s ta ri - up screen and General ln snuc­
tions w indow (if nC'cessary), ~Uid choose 13-inch App leColor RCB 
(Apple-B) from the Screen Sizes men u. 

2. Lo<.:ate the b righ tness and co ntrast controls on the r ig l1t side of th e 
monitor. Turn the brig htness trnd contrast contro ls a ll the way up 
(fu lly clockwise). 

3. Choose Black Ras te r (Apple-K) from the T est Pauem s menu. Th_is 
test turns the d isplay soll d black . 

4. Dinr the room lights and compare ll1c shade of the sc ree11 border to 
the shade o f the black-raster tes t pa ttern . H the cut-off set;jng is 
co rrect (or too low) , there shou ldn't be any diiTerencc. If t he cut­
off se tti.ng is too higlt , then dte b lack-ras ter test. pattern will be 
somewhat lig ht er tha n the screen border (dark gray, ins tead of 
black) , as show n in Chapter 2, Fig ure 2-16. 

If li te cut-off selling is correct (o r poss ibly on the low s ide) it should 
not be tampered with . Tun t it up, and you 'JI only compound the prob­
lem. But. if 1:hc shade of d1e black-ras ter test palt.crn docs 110 1 mn1'ch the 
shade of th e screen borde r, tltcn the cut-o ff seUing is too hig lt a nd should 
be red uced. Heductiou should solve 1 he problem. To adjus t the cut-off 
control: 

1. Hc111ovc the con trol cover p la te, as shown in Fig ure 3-3. 

2 . As shown in Fig ure 3-7, the cut-off control is identifi ed by a star. 
On th is particula r monitor, it's also d1e first control at th e top of 
the panel. [nsen tbc screwdriver end o f a p lastic TV a lignment tool 
(not a metal screwdriver) i11to the cut-off contr ol aod slowly turn 
it counterclockwise until th e b lack raster jus t fades into 1he screen 
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border. Stop when they're exactly the same shade. Don't over­
adjust (or tl1e display will lack brightness). 

3. When you' re satisfied that the black ra ster and the screen border 
are exaclly rhe 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 rhe right 
side of the monitor) counterclockwise until it's centered in U1 e click 
stop. 

~. Slowly tw·n 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. Rep lace the control cover plate, as sl10wn in Figul'e 3-14, and 
you're all done. 

While working on this chapter, I saw three instances of maladjusted 
cut-off controls. Despite tJ1e dead giveaway of the intermittent-display 
symptom, tl1e first person had been given a "whole new logi.c board." 
The second person had been sold a "whole new power supply." The third 
person bad been advised that be needed "a whole new logic board" and 
possibly a "new high voltage resistor" (HVR). All dn:ee of these people 
had spent a lot of time ru1d money chasing down the problem. None of 
U1e items they'd been sold or been told that they needed had anylhing 
to do with tbe solution. When the display intermittently goes dark, and 
you 're not running a screen saver, and tbe only way to get tbe display 
back is to turn off the monitor and wait a while before tw·ning it back 
on again, then you'll probably find that the cut-off has been tampered 
witJ1, or that it's simply drifted too high . Check it as described here, 
readjust it i.f necessary, and everything should be fine. If not, you' ll need 
a service manual to go further. See component-level repa irs al the end of 
this chapter. 

Adjusting the White-Balance Controls 
If your monitor has never been opened since the day you got it, then Lhe 
periodic adjustment procedLu·e (described earlier i.n 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 yoLU· 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 di stinct red, green , or blue tinl , the wbite 
balance is out of adjustJnent. That's not going lo hurt anything, but the 
djsplay may be unpleasant to view, and 1 he colors you sec on d1e screen 
won' t even come close to the colors you get on paper. To check the white 
balance setting: 

1. Start Color TPC, dismiss the start up screen and Gcncrallnstruc­
tions window ( if necessary) , and choose 13-inch ApplcColor RCB 
(Apple- B) from tbe Screen Sizes menu. 

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

3. Choose Gray Ba rs (App le-Option-P ) from !he Test Parterns menu . 
As shown in Figure 3 -16, dtis test displays eight system patterns, 
in ascending order from white-to-gray-to-black. If' the white bal­
ance is adjusted properly, there shOLtldn ' t be the s lightest hint 
of color:, you shouldn ' t see any red, green , or blue shades in any of 
the bnrs. 

~ File 

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 pract icc, the bars arc usually tint ed Light blue. Light blue, provided 
it's a very light blue, is acceptable (coollooki.ng, good for bot climates), 
so is a very light red (warm l.ooking, good for cold climates), but green 
tints (OK on a monochrome monitor, but. s ick looking on m1 RGB moni­
tor) nre genera ll y tmacccptablc. 

On the ApplcColor High-Resolution RGB monitor, the white balance 
controls a rc insirl e the cabinet. To reucb t he controls, the cabinet back 
has to be removed. That exposes you to dangerous high voltage and 
tll e possibility of electric shock. As ex-pla ined in Chapter 1, an isola­
tion transformer must be used to min imize the shock hazard . With the 
u.nderstanding that the foU owing information is onl y for qualified radio/ 
TV-repai r technicians wor king in fully eqlJippcd shops , here's the white­
ba lance adjustrnem procedttre: 

1. Remove a ll rings, watches, and other jewelry. Review the safety 
rules given in Chaprcr 1. 

2. Turn off tl1C ·Macintosh II and the monitor , wait 30 seconds, and 
then Lmplug the power and video cables from the back of the 
mon itor. 

3. Unp lug the other end of the monitor's AC power cable. 

4. Set up a container for holding small part s. As shown in Fig­
ure 3-17, 1 he back cabi11et of the AppleColor High-Resolution 
RGB Ylonitor 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. P lace 
the screws in the pmts contaiuer. Lift away tbe cabinet back and 
put it as ide. 

5 . While taking care not to touch a ny exposed connections, stand up 
the monitor, and place it on top of a soft towel. Do not place i t on 
top of a static discharge pad! If you touch auy exposed connec­
tions, or if you place t he monitor on a static discharge pad, you 
m ay get an electric shock (severe enou gh to cause you to drop the 
moni tor), even though the power cord is diseonnected. 

6. As shown in F'igm e 3-18, m1 aiLLminium-co lored electromagnetic 
interference (E~tJJ) shield is p ress-fit over 1hc "B" and "C" boards 
at the back of t bc monitor. There arc two dimples at the bottom of 
the shield and two clips at the top. T he screws just below the 
dimples and just above the clips do not have to be removed. With­
out removing the screws, gen tl y pull off the shield and put it aside. 
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Removing the E~11I shield exposes the "B" and "C" boards as 
shown in Figure 3-19. Note that the "B" a nd "C" labels are not 
arbi trary. Thai 's the way tbe boards aTe ma rked ! 

7. For safety, verify tbat both ends of the monitor's AC power cable 
are disconnected. Whi le laking care not to touch any exposed 
solder joints, reconnect Lhe power and video cables to d1e back of 
t he monitor. Do not reconnect· the other end of the power cable, 
just yet. 

I 
S rrew e • crew 

~ 
t I '! ·lMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII" ~~ 

Appft•r,. @] 
1/t"gh-lft•.mlnliml 

rn:J ~ """ ..,.,;,., 
,1/orM .\'10;0 I 

'4' $ 
..._ IDI 8 m -.:=::. -Screw crew 

Figure 3-17 The back cabinet of the AppleColor High-Resolution RGB Monitor is held by 
four Phi llips-head screws. 

Scn:~o 

Clip 

Figure 3-1 8 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. At lhis point, make absolutely sure that t.he aluminum-colored 
EMI sbi.eld is a safe distance uway from the work area. If any 
rnetal objects touch the exposed connections, there will be a dan­
gerous short circu it as soon as you wm on the power. 

9. When you're satisfied that the work area is safe, recoru1ect the 
monitor's power cord to an isolation transformer. Do not attempt 
this procedure without the benefit of an isolation transformer! 
Connect the isolation tTansformer to 120VAC and mrn on the 
computer . 

10. Turn on the computer, star1 Color TPC, dismiss the start-up 
screen and Genera l lns1ructi ons window (if necessary), and 
choose 13-inch AppleColor RCB (Apple-B) from the Screen Sizes 
menu. 

11. Veri fy tbe set1ings of the brightness and contrast controls. Both 
should be adjusted for nmmal viewing (not turned to maximum). 

12. Choose Gray Bars fTom 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 ba lance is out of 
adjuslment, the middle bars will be t inted red, green, or blue. 
Identify tbe tint color. 
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13. As shown in Figure 3-20, the three white-balance contTOis, 
RV731 blue background, RV721 green background, and RV711 
red background are on the "B" board. Locate the background 
con trol (not the screen control ) associated with the tint color. 

SONY fB 
SONY 

/11"911 
11./JIIJIIt: 0 

c 
KJJ 

I • • • • 

111 70:1 
II.S'r;rr 0 

111 9:!1 
C./IIIII I: ~ 

111-'901 
SUIJ 
rJJITO 

111"90:! 
SUII 0 CO/~;T 

KG 
I K/1 • I • • • 

/11 "9."1/ 
o /1./)11/l't: 

0 
/117.11 
H./JKC 

0 
111721 
C./JKC 

0 111'711 
11./IKC 

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. Insert the screwdriver end of a plas1jc TV alignment tool (not a 
metal screwdriver) into the background control associated with 
the tint color and slowly tLm1 it clockwise until the pattern-bru: 
color fades to gray. Stop as soon as you see gray. Don' t overadjust 
or you 'U just cause one of the other colors to predominate. 

15 . That' s generally all there is to it. Reverse steps 10 to 1 and you're 
all done. 
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lf tlJming clockwise 1J1e background comrol associated with the Lin t 
color does not fi x I he problem, then chrm ces arc that other con1rols on 
the "B" boa1·d have been tampered wi th . (Tampering is defined as turn­
ing adj ustments without tbe benefit of knowledge or insLTuctions.) In 
that case, yo u r:nay be able to restore tlJe whi te balance by turning down 
a ll three background cont rols, then turning Lhcm up one at a time. First, 
tmn up the red background con troltLntiltltc bars have adequate bright­
ness and a distinct reel tint. About midrange on the control is a good 
place to start. Ncx1, turn up the green bnckgr:ound contro l until the green 
color just start s to a ffect the red. Tben 1urn up the blue backgrouliCI 
controluntilthc color rni.x just start s to 1mn gray. 

If that doesn't work, then chances a rc that someone has reaUy clone a 
number on the monitor. You'Ll need a full service manual to COlT CCl i1. 
See component- level repairs at the end of this chapter. 

Color Purity Adjustments 
If the gruy ba rs arc uniformly 1int.ed, then 1he white balance procedure 
generally lakes care of it. But if irregularly sized color blotches appear in 
the gray bars, d1cn color pmity adjustment may be in order. To check 
t he color purity on your monitor: 

1. Sta rt Color TPC. dismiss the start-up screen and Genera l Instruc­
tions window (if necessary), and choose 13-inch A.ppleColor RCB 
(Apple-B) from the Screen Sizes menu. 

2. Verify the scuiogs of the brigbtness and conn·ast contJ·ols. Both 
shoul u be adjusted for normal viewing (not turned to max imum). 

3 . ff necessa ry, choose Conrrol Panel from the Apple r:nenu a nd usc 
the Monitors comrol device (CDEV) to set the Characwristi cs 
of tlte selected monitor to 16 (or ntore) colors, as shown in Fig­
ure 3-21. Set it1o the highest number available. 

4. Choose Heel Ras1er (Apple-Op tion-H) from the Test Patterns 
menu . As illustra ted in Figu re 3-22, this lest turns the djsplay solid 
reel . If C:hc puri ty is adjusted properl y, there shouldn't be the slight­
est hint of greco or blue in the tcsl pat tern . 

5. Altcmatcly, choose Blue Hasler (Apple-Opt ion-B) fTom the Test 
Patients menu. This testl.nrns the display solid blu e. [f tJlC purity 
is adj usted properl y, there shoulcl u'1 be t he slightest hint of red or 
green in the Lest pa ttcro . 
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Control Panel 

. . . . . . . : . 
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[ Identify J }//Y :: 
Figure 3-21 Use the Monitors control device (CDEV) to set the Characteristics of selected 
monitor to 16 (or more) colors. 

6. AILCrnately, choose Green Raster (App le-Option-G) fTom the T es t 
Pattem s menu . Th is test turns the disp lay soli d g reen.lf the pw-ity 
is adj us ted properly, there should n'·t be t he s lig htest. hint of red or 
blue i11 t.lt e test pattern. 

11/u(• 

fled lied 

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. 

IVJiJIOr co lo r puri ty problems (those ca used by s t ray magnetic fields, 
not those caused by yoke misalignment) can usua ll y be corrected by 
p ressing the dega uss (pronounced dcc-gouse) switch. As shown in Fig­
ure 3-4 , t.h c degauss switch (named after 191ft century Getman physicist 
Karl Fried rich Ga uss) is just below Lhc power switch on the back o f the 
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monitor. To degauss the display, press t he switch! Degaussing takes 
about eight seconds, causes the mon itor to llicker , and ends with a dis­
t inct click. If the impurities persist, then the yoke is probably misa ligned. 
You 'll need the service man ua I to correct it. See component level repairs 
at the end of this chapter. 

WYSIWYG Color Printing 
If the colors that you sec on the computer display are not the same as 
the colors that you get on paper, espcciaUy after the white ba lance and 
the color purity have been set properly, then yo u could be selecting 
the wrong display co lors, or using the wrong shade of paper. As ex­
plained carUer in this chapter (and illusn·ated in Figmes 3-2 and 3-3), 
printers rcl.y on subtractive co lor; mo11itors rely on additive color. The 
two processes are completely different. To see which colors match and 
which do not: 

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

2. Select t he Chooser desk accessory (DA) fTom the Apple menu. As 
shown in Figure 3-23, verify that the correct printer (the color 
printer) and port arc cunently selected. 

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

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

;). Start Color TPG, dismiss the start-up screen and General Instruc­
tions window (if necessary), and choose 9-inch 512K- Ciassic 
(Apple-M) fTom the Screen Sizes menu. Alternately, you can 
choose 13-incb AppleColor RGB (Apple-B) from the Screen Sizes 
menu, but this size prints an unnecessariJy lm·ge color sample, 
which takes longer a nd wastes more of the prir1ter ribbon. 

6. Cboose Color Bars (Apple-Option-C) from the Test Patterns menu. 
As shown in Figm e 3-24, t his test displays eight standard color 
bars in the usua l order: white, yellow, cyan, green, magenta, red, 
blue, and black. 
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Epson LO 

~ 
Laser\o/r ite ... 

~ 
Dieonix 15 ... 

~ 
~ 

Chooser 
Select e printer port: 

User Name: 

0 Active 
AppleTelk ® lnec ti ve 

3.6 

Figure 3-23 Use the Chooser DA to verify that the correct printer and port are currently 
selected. 

Figure 3-24 The Color Bars test pattern displays eight standard color bars in the usual 
order: white, ye llow, cyan, green, magenta, red, blue, and black. 
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7. Choose Page Set up ... from 1 he File meuu. Select the Heduclion 
special effect (50% or less), as. hown in Figm e 3-25. 

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

I mogeWriter LQ 

Paper. ® us Letter 
0 US Legal 
0 Computer Paper 

Orientation Special Effec ts: 

-~ 

0 R4 Letter 
v2 .o ~H ::o::K~D 

[ Cancel J 0 International Fanfol d 
0 Enuelope (#I 0) 

0 No Gaps Between Pages 
0 Full Size 

Reductions: ® 33 '7o Reduction 
0 66 '7o Reduction 

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

lmogeWriter LQ v2.0 ~ OK l) 
Quality: @Best 0 Foster 0 Oroft (Cancel ) 
Head Scan: 0 Bidirectional ® Unidirectional 

Poge Runge: @All 0 From: ~ To: I=:J [ Options ) 

Copies: EJ [ Help 

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

Tbe Reduction special effect allows you to print tiny co.lor bar sam­
p les. When the ImagcWriter (Il or LQ) printout is compared to the 
screen display, all butt he blue color should match. Because of the differ ­
ence between subtractive and addj6vc color, blue on the computer dis­
play tends to look purple when pr inted on paper. What's to be done? 
Avoid blue altogether, or print on transparency film . Transparency fi lm 
(which is clear, like the monitor screen) yields results which arc closer to 
the computer display. Anotber solution is to usc a diiferent shade of pa­
per. Still another solution is to se1 the Characteristics of the selected 
monitor to a different number of colors. 

Minor discrepancies in t.he olher seven colors printed in the test pat­
tcm can usua lly 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 batch test patt ern simply by adjusting 
the H-STAT a nd V-TWIST comrols at the back of the monitor, it's usu­
aJiy because the "C" or "D" boards inside the cabinet have been 
swapped. In tha t case, controls on the replacement board (or boards) 
will have t.o be adjusted as well. 

To reach the cont rols, the cabi11et back has to be removed. That ex­
poses you to dangerous high voltage and the possibility of electric shock. 
As exp la ined in Chapter 1, an isolation transformer must be used to 
minimize the shock hazard. With the understanding that the following 
infonnation is only for quaJiJied radio/TV -repair technicians working in 
fu lly equipped shops, here's the additionaJ convergence procedure: 

1. Remove all rings, watches and other jcwehy Review the sal'ety 
ruJes given in Chapter 1. 

2. Turn off the Macintosh n and the monitor, wai t 30 seconds, 
and then unp lug the power and video cables from the back of the 
mon itor. 

3. Uuplug the other end of the monitor 's AC power cable. 

4. Set up a container Jor 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 Phil1ips-head screwdriver. P lace 
d1e screws in the parts container. Lift away tbe cabinet back and 
put it aside. 

5. WhiJe taking C<lJ"e 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! U you touch any exposed connec­
tions, or if yo u p lace the monitor on a static discharge pad, you 
rnay 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 
fi ve Phillips-head screws and loosely clipped to dJc anode (high 
voltage) \Vire. One screw is located on the ]ower right side of the 
mon_i tor, the remai ning four arc located on top. Remove the screws 
using a #1 Phillips-head screwdriver. Place the screws in the parts 
container. Do not r emove the EMl 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. 

7 . While observing ·th e anode-wire clip on the EMI shield, carefully 
lifi tbe shield and gently twis1 it free of the anode wire. Do not g rip 
th e clip or hold the anode wire with your hands! Do not touch lhe 
anode well or any other pm.t of 1he CRT. \Vhen 1J1e twisting motjon 
separates the anode wire fTom the cl ip on the EML shield , lift the 
E.M l shield away and put it as ide. 

Removing the CM I shield exposes th e "D" board, as shown in Fig­
ure 3-28. Note that the "D" label is uot arbitrary. T hat's the way 
the board is marked! 

8. As shown iu Figure 3-·t8, a seconda ry electromagnetic iJr tcrference 
:;hicld is press fit over t he "B" and "C" boards at the back of t he 
monit or. T here a rc two dimples at the bottom of t he sh ield and two 
clips at th e top. The screws jus t below the dir:nples and just above 
the clips do not have to be removed. Without removing the screws, 
gently pull of( the shield and put it aside. 

9. l'or sa fety, ver ify tha t both ends o f the monitor's AC power cable 
arc discOJl rrcctcd. Wbile takiug eurc not to touch a ny exposed sol­
der joints, rccormcct UJe power a nd video cables to the back of 
the monitor . Do not reconnect the other end of the power cab le 
just yet. 
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Figure 3-28 Removing the EMI shield exposes the "0" board. 

10. At this point, ma ke absolutely sure that the two metal E.Ml shields 
are a sa fe d istance away fTom the work area. U any meta l objects 
touch the exposed solder joint s, there wiJI be a dangerous short 
circuit as soon as you turn on the power. 

11 . When you' re satisfied that the work area is safe, r econnect the 
moni tor's power co rd to an isolation transformer. Do not attempt 
this procedure without the benefit o.f an isolation transformer! 
Connect the isola tion trans former to 120VAC and turn on Lh c 
moni tor. 

12. Turn on the computer, sta rt Color TPG, dismiss the stru1:-up 
screen and General Instructions window (if necessm·y), and 
choose 13-inch AppleColor RCB (Apple-B) from the Screen Sizes 
menu. Holding down Lhe Option key while choosing 13-in ch 
AppleColor RCB engages the men·ic ystem, which Ldti.mat.ely 
spots more dots. 

13. Choose Dot llatch (App le-D) from the T est Patterns menu. As 
shown in F igure 3-9, this test hatches the d isplay with rcgulru-ly 
spaced white dots. T he di stance between the dots is either on e 
inch or one centimeter (approx ima tely 7/ 16 of an inch ) depending 
on wh icb measuring system is in effect. 
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14. Refer to F igure 3-7. The sta ti c convergence controls are the sev­
enth and eighth controls dow11. On this particular monitor the 
ver tical co11vergence control is marked V -TWIST and the hori ­
zontal convergence coniTol is marked I-I-STAT. Turn both the 
V-TWIST and the H-STAT conr r:o ls on the "H " boardfidly clock­
wise (not full y counterclockwise). E:very white dot in the test pat­
tern should separate into distinct red, green, and blue dots, as 
shown in f.' igure 3-10. 

15. Observe l he angle of tbe dot a.-x.is. ~ow turn tl1c H-STAT control 
(but not the V-TWlST control) fully clockwise . The clockwise dot 
pattern should be a IHirror image of the COllnterclockwise pattern . 
lf the two angles arc not mirror images, as shown in Figm e 3-29, 
locate the "C" board shown in Figures 3-19 and 3-20. lnseJ'I tlte 
screwdriver end of a plastic TV alignment tool (not a metal 
screwdriver) into RV703, the H.STAT control on the "C" boa rd, 
and turn it until the angles arc 1 he same. 

0 
0 

0 
0 

---fled ---

Gn't'll 

• - IJ/uc - • 

fl. 'f'fii/ST clnr.kwis•• 
/-1 STII T r/nckwi.<P 

1'-TII1ST t:ftwkwi.«• 
II STII T rrum/Prrtnrkwi.•P 

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 rw·n the I-I-STAT control until the red, 
green, and blue dots are djrectl y above one another. When T-1-
STAT 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 contTols, 
RV518, V.TOP, and RV517, V.BOTTOM, are on the "D" board . 
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. 

rm;1s 
0 1' '1'01' 

0 I~ /JO'IT OM 
IW5 13 111~517 

111"509 0 l~'lOOM 
0 0 

II. UN IIV507 V /10 /,f) 

111~11 I 
/1.1/QU ) 1~ /JOW 

/l/1501 0 0 

Danger! 
1-/igh Voltage 

J[}) 
SONY 

1/1':>16 
I<ANCL£0 

111'505 0 
1<1'1-l!ISB' 

••• • F . B.T .• 

• T 5 0 2 • . ' . • • 

UL9 4V-0 

PIN AMI' 
0 

111'506 

Figure 3·30 Two additional convergence controls, RV518, V.TOP and RV517, V.BOTTOM, 
are on the "D" board. 
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Note: The " Danger! lligh Voltage"" wuming symbol has been add­
ed to Figure 3-:30 as u safety remiuclcr. It does not actually appear 
un the ··D~ bonrtl. ~evcrtheless, "'D- boards are dangerous. l Jse 
extreme caution when working in this area. 

111'518 I~ TOP of!ecls this area 

R f/5 17 1~ /JOTI'OM a_((ccls this area 

S trmdorrl IJot 1/o trh 

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

18. ff the dot patterns at the bottom o f the display are more tightly 
spaced than 1 he dots a t the midd le of display, insert the screw­
driver end of a p lastic TV a ljgnrnent tool (not a mera l screw­
driver ) info HV517 .. the V.BOTT0~1 control on the "D" board , 
a nd tm·n if 11nt il1he prob lem is corrected . 

19. If I he dot pa tl erns al the lop of the display are more tightly spaced 
dmn the do1s at I he middJe of the di splay, insert d1e screwdrive r 
end of a p lastic TV a lignment tool (not a metal screwdriver) into 
HV5 18, the V.TOP control on tl1e '·'D" board, and tum it unli l the 
prob lem is COITecleu. 

20. When you ' re satisfi ed tha t the spacing between the dots is as good 
as yo u' re going to get it, concentrate on 1he middle ofthe display 
and turn 1 he V-T WIST control ( 0 11 the " I-f ' board at the back of 
the monitor) slowly counterclockwise until th e separate red, 
g reen, a nd b lue dols converge in to a single white dot. Stop as soon 
as you see wh ite. Try not to tw·n the control past tha t poin t. \Vben 
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I he V -TW JST control is aclj ust ed properly, each of three-do t paL­
terns shou ld have just merged in to a sing le white clot:, as shown in 
Figure 3-12. If you go pas t. that point, the overall result s arc gen­
e rally not a s good. 

21. That's genera ll y a ll there is lo it. Reverse steps 12 to 1 and you' re 
a ll don e. 

Note to eyeglass wearers: If you suffer from astigmatism and wea r 
lightweight polycarb lenses) then you may be bothered hy 1 hrcc di­
mensional rcd/p•llow colored shadows (on horizontal linf"'s at thf"' 
top nnd bottom of the display) that no one else c:an sec. Ln that case. 
adjusting the convergence controls won·t accomplish auything, be ­
cause the problem is 1101. in your monitor! It 's ca used by the ltigh 
rcfractiou index of the polycarb lenses. To e.limiuate the phantom 
red/yellow shadows. switch t.o contact lenses, or t.o a heavier pair of 
eyeglasses. 

Adjusting the Linearity Controls 
Whe n the l1eight. and width m easureme nt s a rc co rrect bu t the monitor 
displays one or more of the linearity problems illu strated in Figu re 3-33, 
it' s usua lly because the " D" board inside the cabincl has been swapped. 
ln dw t case. various comrols on the replacemen t board will have to be 
adjusted as well. To reach 1he control s, the back cabinet has to be re­
moved. Thai exposes you to dangerous big h voltage and th e poss ihilit y of 
elect ri c shock. As exp lained in Chapter 1, a n iso la ! ion transformer must 
be u eel to minirni:te the shock hazard. With the unde rs tanding tha t the 
fulluwiug information is onl y for quali fi ed rad io/TV -repair technicia ns 
working in f1dly equi pped hops, here's the genera l lineari ty adju trncnt 
procedure: 

1. Hcn1ove a ll rings, watches, and othe r jewelry. Revie w tile safety 
rul es given in Chapter 1. 

2. Turn off the Macint osh II and th e monit o r, wait 30 seconds, and 
th en unplug the power and video cables from t.h c buck of the 
111011 i t.or. 



72 Macintosh /1 Repair and Upgrade Secrels 

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

4. Set up a container for holding smaJI parts. As shown in Fig­
ure 3-17, the back cabinet of the AppleColor High-Resolution 
RCB Monitor is held by foUl' Phi llips-head screws. One screw is 
loca ted in each corner. Lay the monitor face down on a soft towel 
a nd rcmov9 the screws using a #1 Philli ps-head screwdriver. P lace 
the screws in the parts container. Lift away the cabine t back and 
put it aside. 

5. While taking care not to touch a ny ex'])oscd connections, stand up 
the monitor, and place it on top of a soft towel. Do not place it on 
top of a sta tic discha rge pad! Tf you touch any exposed connec­
tions, or if you place the monitor on a s tatic discharge pad, yo u 
may get an electric shock (severe enoug h LO cause you to drop the 
monitor), even though the power cord is disconnected. 

6. As shown in Fig uTe 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 remain ing four arc located on top. Remove the scr ews 
using a #1 Phil lips-head screwdriver. P lace the screws in the parts 
container. Do not remove the EM! shield jus t yet. 

7. Whi le observing the anode-wiJ'e clip on the EMI shield, carefully 
lifl the shield an d gently twist it f rce of the a node wire . Do not grip 
the cl ip or hold the anode wire with your hands ! Do not touch the 
anode well or an y otber part of the CRT. When the t"'ivisting motion 
separates the anode wire from d1c clip on the EMl shield, lift the 
EMI shield away and put it aside. 

Hemoving the EMI shield exposes the "D " board, as shown in F ig­
ures 3-28 ond 3-30. Note that the "D" label is not arbitrary. That's 
the way the board is marked I 

8. For sufety, verify that both ends of the monitor 's AC power cable 
a rc di sconnected. While taking care not to touch any exposed 
solder joints, reconnect the power oncl video cables to the back of 
the monitor. Do not reconnect the other end of the power cable 
just yet. · 
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Note: The "Danger! High Voltage'' warning symbol has been 
added to Figure :3-30 as a safety reminder. [t does not actually ap­
pf.'ar on the .. D .,. board. ~evertheless. '·D"' boards are dangerous. 
lse extreme cau1ion when working in tl1is urea. 

9. At thi s poinr, make abso lutely su re that tl1e metal EMI shield is a 
sa fe d ista nce away from the work a rea. If a ny meta l objects touch 
the exposed solder joints, there will be a dangerous short circu it 
as soon a s you turn on the power. 

10. When you' re satis fied that the work area is safe, reconnect the 
mon itor's power cord to ru1 isolation tJ·ansformer . Do not a.Uempt 
this procedure without the benefit of an isolation transformer! 
Connect the isolation transformer to 120VAC and turn on tJ1e 
moni tor. 

11. Turn on the computer, start Color TPC, d ismiss the stru·t-up 
screen and Cenera l Instructions window (if necessa ry), and 
choose 13-inch AppleColor RGB (Apple-B) from the Screen Sizes 
menu. 

12. Choose C ross Hatch (Apple-G) from the Test Patterns menu. As 
shown in Figure 3-32, this test hatches the d isplay wi th regula rly 
spaced g ri d b locks. T he dis tance between the b locks is 1 inch or 1 
cem irnerer (approximately 7/ 16 of an inch) depending on which 
mea uring system is in effect. If the li nea ri ty is adjusted properly, 
a ll o f the grid lines should be straight. The display should be per­
fectl y square. Blocks at 1J1e top of the screen should be exactly the 
sam e size as b locks at the bottom of the screen. Typical li nea ri t-y 
problems a rc shown in Figure 3 -3.3. 

1 ~. If rhc test pa ttem has a trapezoida l shape, insert the screwdriver 
end of a plastic TV a lignment tool (not a metal screwdriver) into 
RV505 , the V.PIIJ\ SE control on the " 0 " board, and turn it 
slowly until the prob lem is corrected. 

14. lf the test pattern has a concave or a convex (pin cushion) shape, 
insert the screwdriver end of a plast ic TV alignment tool (not a 
melal screwd river) into RV506, the P IN AMP control on dtc "D" 
board, and turn it lowly until th e p roblem is corrected. 
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,.. ~ File Edit Screen Sizes Test Potterns AuHIIIory Ref erence Speclol I! · 
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Figure 3-32 The Cross Hatch test pattern hatches the display with regularly spaced grid 
blocks. 

15. Tf the blocks a t. the 10p oft he test patLern arc not cxactJy the same 
size as the blocks 11 1 t.hc bott o rtt of Lit e test patt em , insert the 
screwd ri ver crt d of a plastic TV alignment tool (not a metal 
screwdriver) in to RV509, the V. LI\1 control on the "·D" boa rd, 
a rtd turn it slowly 1111til the problem is corrected. 

16. lf the t.est pat.t crn display is bowed or curved , insert. the screw­
driver end of a plastic TV alignment tool (not a meta l screw­
driver ) into RV511 , the V. BOW control on the " 0 " boa rd, a11d 
turn it slowly 11111il the problem is co rrected. 

17. ff the les t pa ll crn has a pa rallelogram shape, insert the screw­
driver end of a plaslic TV alignment too l (not a metal screw­
driver) into RV516, the V.ANC LE coni rol on the " IY ' board , a rtd 
tmn it slowly unti l the problem is corrected. 
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Correct lrape=oidnl strain with llf/.505, V. PII!IS£. 
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Correct rectangular distortion with I?V509, fl. UN. 
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Correct parallelogram strain with IW516, V.ANCLE. 

Figure 3-33 Typical linearity problems. 
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18. When you' re sa tisfi ed Lha1 the lineari ty is as good a s you' re go ing 
lO get it, hold clown tJ1e Op tion key a nd choose Geome tric T est 
(Apple-T ) from the T est Patt erns menu . As shown in Fig­
urr 3 -3 4 , th e Geom etric Les t pnuer11 d raws five circula r pa tt erns 
on top of the cross ha tch . 

Each of 1 he circula r tes t pattem should be per fectl y round . T he 
fo ur sma ller lest pat terns shou ld be exactly th e same size. If sig­
nifica nt d is tortion persis ts. you' ll need the service ma nual logo 
further . ee con1ponem level repairs a t the end of th is c ha pter . 

Figure 3-34 The Geometric Test draws five circular patterns on top of the cross hatch. 

19. o rma ll y, tha i's a li t here i to i 1. At 1 his point, the mon ito r should 
look spectacula r-as good as Ll1e day you got it. Hevc rse step 12 
to 1 and rou' reall done. 
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Component-Level Repairs 
Many people thin k tha t Apple Compu ter Corporation builds it s own 
monitors comple tely w ithin the United States. In fact, the AppleColor 
High-Hcsoluti.o n BCB monitor is man ufact ured by Sony Corporatio n of 
Japan. It's merely imported by Apple Computer. 

Othe r Macimosh U-compatiblc RC B monitors that arc bu il t on sirnila r 
frames include the Sony CPD-1302 a nd Sony CPD-1304. Vlodcl Cl)D-
130 2 is simila r to the ApplcColor High-Resolution RCB monitor. Mo del 
CPD-1 3 0-± is simila r to non-A pple T r in itron monito rs. 

Com pa ring Sony-built mo nit ors (regardless of whose nurne is on the 
ca binet) is like compar ing Chrysler Corpora tio n cars. When you com­
pare Dodge cars to Plymouths and Chryslcrs (a ll built by Chr·yslcr Corp­
ora tion), you find thut the bodies (cabinet parts) arc d ifferent, but major 
mechanical pa rt s a rc int:crchangcahlc. 

With tha t in mind, T able 3-2 provides an imerchangea blc parts cross­
reference guide. For a complete list of int ercha ngeable OEM parts, com­
pnre th e circuit d ra wings in the Son y CPD-1 302 Scrvit;e Munual w the 
actua l boards in an AppleColor Hig h- Resolu tion RGB rnoni ror. 

Table 3-2. lntcrclw ngeab le Pan s Cross-Reference Guide 

ApplcColor 1:-1-H HCB Sony CP0-1:302 Dcscri ption 

Service Manual 9-963-637-01 S/~·1 CPD-1302 1986 
US/CAN 

Q508 2801 887 8-729-805-07 2SD1 887-CA 
Horizontal-oulpu l lransi tor 

T502 F.T .B. 1-437-164-1 I Fl yback transformer 

T-IVC ·t -230-666-12 High-voltage resistor 

Symptoms of J IVC failur~ nrr a fa ilu re for the monitor tu operate at 
a ll, or of the monitor blanking out uftrr short use. If this part fails, 
you cnn order a r('placement mucl t ehcnper by going through the 
Sony pnrts distributor t han through the usual repair chnunels. See 
the Sony CPD-·t302 service manual for rep lu(:t·ment detai ls. 
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Ordering Replacement Parts 
Once you understand that the ApplcColo r RGB High-Resolution \1onitor 
is a Sony television set , you can proceed to service it like any othe r Son y 
televisi.on set: 

'1. If you don ' t already know the telephone number of your regiona l 
Sony TV pan s distributor, you can get it from the national Sony 
TV Service G roup. T he te lephone n11mber for the nat iona l Sony 
TV Serv ice Group is given i11 Appe11d ix B. 

2 . )./ext, ca ll the regiona l Sony T V parts djs tribUl or and order the 
service ma nua l yo11 need . T he part number for Sony CPD-13 02 
service manua l is given in Ta ble 3-2. 

3 . Once you get th e Sony CPD-1302 service man ual , you ca n order 
addjt ionaJ OEM repa ir pa rts by number from the san1c regiona l 
pa rts Sony TV pa rt·s distribu tor . 

4. lf the pa r t. you wa m is not in the CPD-1 302 service manu a l, yo u 
can sri II try to order it. Jus t use the Sony mun ber pr inted on the 
pmt. H asked , te ll them it 's for a Sony-b uilt private la be l moni tor 
and leave it a t tha t. 

Remember that the Sony CPD-13 02 sen rice man ual is written for 
tra ined TV- repa ir technicians. lL assumes tha t you have a full y eq uipped 
shop (DMM, frequency counter, isola tion transformer, lum inance meter, 
oscilloscope) and tha t yo u know how to use the equipment. T he re's a 
g rea t deal o f informa ti on in th e manua l b ut there's very lit.t.le hand 
holding. 

Remember a lso tha t the Sony CPD-1302 is sim ila r to, but not. ident i­
cal to, the AppleColor l ligh-Resolution RC B monitor. In addition, ongo­
ing boa rd revisions mean that some are more s imila r tha n others. In each 
case, it 's up to the T V tech nicia n to figure ou t wh ich pa rts are the same .. 
and which a rc not. T he poin t is th a t anyone who ca n fix a Sony T rinit:ron 
TV can fix an AppJeColor RGB, p rovided that he has a .Vlacint osh II to 

connect it. to a nd a copy o[ Color TPG. 

Monitor Accessories 
Accessories for the AppleColor lligh-Reso iULion RCB Monitor fa ll into 
three gene ral categories: fil ters, s tands, and swivel bases . 
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Anyone who's ever used the App leColor 1-Jigh-Resolution RGB Monitor 
knows tha t the screen glares. Anyone who's ever used the CPD-1302 
and/or CPD-1304 rnoniLOrs knows tha t the screens on comparable Sony 
monitors do not. 

T he reason has t"o do witl1 the CRT. T he Tri ni tron CH.T used in t he 
AppleColor H igh-Resolution HCB Moni tor bean Sony pa rt number 
M34.JNQ1 OX. The nonglare Trinjt ron CHT used in the Sony CPD-1302/ 
1304 monitors bears Sony part number M34.1"".'JQ15X. Although both ru·e 
made by the exact same company (So ny), they a re not identical. 

To eliminate the g lare, you can either change the CRT or add a screen 
fil ter . The fir s t option is uot cost effective. Trin·itron CRTs are expensive 
a nd there's quite a bit of labor involved . Un less your CH.T otherwise 
needs rep lacement , the only cost-effective way to eliminate glare is with 
u screen filter. 

Anti-glare Filters 

Screen fi lters come in two types: unti-glarc ar1d contrast eoJ1ancement. 
T he best e:m1j-glare types use circular polarizing (CP) filters made of 
optical-quality glass. These eliminate glare just like Polru·oid sunglasses. 
Laminated triacetate CP filters work equa lly well, but are more easily 
scratched. 

T able 3-3 lis ts Polru·oid filter products for the AppleColor High-Reso­
lution RGB Monitor. Since the srun e fi lters a lso fit dozens of other moni­
tors, this informa tion will help you to order from mail-order cata logs 
that don' t normally include Apple products in their cross references. 

Hclatively heavy glass CP fi lters ha ng from the top of the mon itor. 
Hclatively lightweight triacetate CP filters stick to the monitor's front 
bezel with adl1esivc pads. An adapter k it fo r t riacetate filters (sold sepa­
rately) helps to contour the fl at filter Jrame to curved monitor bezels. 
The adapter kit is not needed with glass CP filters because 1 hey mount. 
from the top. Both types of fil Lers arc show11 in Figu re 3 -35. 
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Table 3-:.t Polaroid Fi lt er Products Appropriate lo 1hc ApplcColor lligh­
Resolution RCB Mo11itor 

Mode l No. Pnrt ~o. 

CP50 607012 

CP50SC 61 1589 

CP90 6'15::127 

Adapl Ki1 612148 

PolaCiear 615202 

Description 

Larninatcd lriacetalc 
an i i-glare fill er 

Lamina ted 1 riacetalc 
anti-glare anli- \TLf/8LI' 
fill er wi th groundlng clip 

Class anti-glare 
anli -VLI'/E LF filt er 
wi th grou11ding cl ip 

Curved hezel adapters 
for triacctalc filt ers 

·onstrea king cleaner for 
triiJ(.:etat e and glass fill ers 

Filter Size 

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

Other anti-glare filte rs work like regular sunglasses. They merely en­
hance contrast by darkening 1he screen. When used on AppleColor 
High-Reso.lution RGB monitors, they' re usually counter-productive. To 
compensate for the darkened screen .. many 11sers respond by LUrning the 
brigluness connoJ to maximum. That has a negative effect on foc11s. 
Other users compensate by tw·ning up the cut-off comrol. That causes 
the monitor to intermittently slnll itself down , which usually results iu 
costly and completely unnecessa ry board swaps. 

Anti-Radiation Filters 

Stands 

A third type of filter helps lo reduce ex1 remely low frequency (ELF) and 
very low frequency (VLF) radial ion emitted from 1 he CRT. Tbese gener­
a lly contain an extra lens coating and an electrostatic discharge (ESD) 
clip. To sec how they work , hold a piece of paper next to the face of the 
CRT. On an unprotected AppleColor ll igh-Resolutjon HGB mon il or, the 
paper wiiJ stick to the screen. With a radia tion fi lter in place, the paper 
will fall away. 

Another way to deaJ with VLf radiation is to reposition the monitor. 
Experts disagree on whether exposure to VLF has barmfuJ effects, but 
everyone agrees that VLF is real. Fu.rl hcrmorc, every study made to da te 
states that VLF radiation drops 10 jnsignificantleveJs once you get two 
feet away from cl1e mollitor. That being the case, what's the poin t of 
arguing? You can easily protect yourself by using a fu ll-size computer 
table and positioning the ApplcColor lligh-Rcsolu tion RGB monitor two 
feet away fTom your chesl. A typica l setup is shown in Figure 3-36. 
ScanCo's MacTable is shown in Figure 3-37. 

Other sa fe arrangements rnigh1 incorporate a swivel arm, or a CRT 
floa t, anyth ing to push the monitor back and away. The important point 
is that the AppleColor High-Hcsolution HCB Monitor should not be 
placed on top of a Macintosh Jl CPU 1he way it's shown in t he OEM 
literature. Due to the con fines of a norma l-sized desk, tha t puts you 
within VLF range, ap!Jroximatcly 18 inches from the screen. 
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1/r //}fell l'flckard 
Oc.<kll'riler 

Mac II 

Keyboflrd 

Apple 1/i-lle.< 
Monochrome 

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 Mac Table. Courtesy of ScanCo. 
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Swivel Bases 
Another difference between the Sony CPD-1302 and the AppleColor 
1:-ligh-Reso.lution RGB Monitor is that the Sony monitor is usually 
equipped with a swivel base wh il e the AppleCoJor monitor is not. The 
solution is to inswJl model number l\10403, the Apple Universal Monitor 
Stand. This stand fits the Apple 1:-ligh-Resolu tion Monochrome Monitor 
as wel l. Here's the installation procedure: 

1. Turn off t he Macintosh [J 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 Phi llips-head screwdriver as shown 
in Figure 3-38. 

1111111\ 111111111111 111 111 11 1111111111111111111111 11111111 • __ M0403 
I 

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. 

4. The area capped by the hole plug mates with a protrusion on tJ1e 
swivel base. Position the Universal Monitor Stand to the left or 
right of the CP U as shown in Figure 3 -36, stand up the monitor 
and set it on top of the swivel base. \Xlhen lhe two units come to­
gecl1er, the fit should be perfect. 
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5. Reconnect the power a nd video cables to lbe back of tbe monitor 
and yo11 ' re nil done. 

That's it for Appl cColor High- Resolulion RGB Mon itors. Next we' ll 
take a look al the Mac int osh fi CPC. 
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CPU Maintenance­
Logic Board Upgrades 

" A rose is a rose is a rose" or so th e saying goes, but to date there have 
been 16 d ifferent m odels of the Macin LOsh ll. T ltis cbapter ou tlines the 
various take-apart procechtres, shows how to insta ll logi c board up ­
grades, and covers common repa irs a t the component level. 

Table 4 -1 g ives modeltttt rnbe r identification information for the vari­
o us Macint osh H centra l processing units (CPUs). 

Table 4-1. CPU :Ylodcl . umber Tnformation 

Model Number 

M5333 

\:15430 

.\'15410 

M5820 

M5830 

M5660 

M5610 

M5680 

M5710LL/i\ 

M5715LL /A 

Dcscl"iption 

Macint osh IJ CPU 

Macintosh II l-Iard Disk 40 CP 

i'vlacint.osh U HD-tO/-t CPU 

Mncir~t o~h ll:x CPU 

\tlacillt osh Jl:x li ard Disk 80 CPU 

\lar iut oslt Hex CPU 

\laciut osh llex 1/40 CPC 

Macint osh Hex 4/80 CPV 

Mnciut osh fl ci CPU 

Muciutosh JJci 1/ 40 CPU 

85 

{continued) 
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l\•lodcl Number 

M5740LL/A 

M5510LL/A 

M5515LL/A 

M5520LL/A 

M0363LL/A 
M0364LLIA 

Ocscdptiou 

.Vlaci nrosh llci 4/80 CPU 

.\tlacinr osh llfx CPU 

Ylacinr osh llfx 4/80 CPU 

~bcimosh LJI'x 4/ 160 CPU 

•laci111osh I lsi 2/40 CPC 

Macin10sh IJsi 5/80 CPU 

(coulimll'rl} 

In order to cover every model of the Macintosh II, t his chapter is 
divided into sections. T he first sect ion cover s 1 he Macintosh U/Ilx/nfx. 
The second section cover·s the Macintosh llcx/c i. The th ird and last sec­
tion cove rs the Macintosh ll si. 

Take-Apart Procedure for the Macintosh 11/llx/llfx 
Always start Lhe Macintosh IT/ Hx/11 fx ta ke-apart procedme by grou nd­
ing yourself'. To ground yourseu·, verify that the computer is turned off 
but plugged in , then touch any unpain ted piece o r metal at the back of 
the comput er. 

Next, disconnect Lhe AC power ca ble from the wa ll outlet and from the 
computer. Sa fety req uires that both ends of the power cable be d iscon­
nected . Simply cboosing Shut Down (from the Special menu ) is oot 
enough. 

N"ext , disconnect the keyboard, mon itor, mouse, printer , and a ll other 
periphera l cables. Remove any disks that m ight uc partially inserted in 
the disk drives. 

When the disk drives are empty and a ll of th e ca bles arc d isconnected, 
reach for a #1 Phill ips-head screwdriver, and set up a comaincr for hold­
ing sma ll parts. 

The lid of tbe Macintosh Ll/ [h/ llfx CPU is fastened by a single #1 
Phillips-head screw. As shown in Figtu·c 4-1 , the screw is loca ted at Lbe 
top center of t he real panel. Remove the screw, aud put it in th e parts 
container. 

Tbe back edge of the lOp cove~· or lid is furl Iter secured by two lid 
latches, as shown in Figure 4-2. 



n 

CPU Maintenance-Logic Board Upgrades 87 

Figure 4-1 The lid of the Macintosh 11/llx/llfx CPU is fastened by a single #1 Phillips-head 
screw. 

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 , hut not the front 
edge. The front edge of the lid is hinged. To release tJ1e h inges, carefu lly 
rota te the lid, pull back, and push out, as shown in Figure 4-3. Be careful 
not t.o rotate the lid a full 90°. The lid hinges ure made of plasti c and are 
easily broken. 

Figure 4-3 To release the hinges, carefully rotate the lid, pull back, and push out. 
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When I he hinges arc fully sepa rated, the top cover can be lifted away. 
figure 4-4 iden1 ifi es the various subassemblies inside the Macintosh II/ 
lbJllf:x . 

///) 1'0111:11 
CAIJU: 

n~ 
/ 

1/U SC/If:ll' mun: JJAr 

:J.5' 1/il//1) /J/1/11-: 

MOU,\71.\' 
r: /J/1111.' /W' 

SCI lEW 

SLOT 

N/11 

I)HJI'f: 
/kll' 

.VU/JUS 
CON.\'IX'7YJIIS 

I)JJ /JA'Iil 
,....-----tf--0 111/£ 

1'01/1,1/ 
SUI'PU' 

NOT£5: 

M..IC /1 
L OGIC 
11 OA 11/J 

/'OII'f:/1 
Sli i'I'U' 
SC/11.'11' 

l'() llf:ll 
SL'I'I'U' 
0 1/1/.t. 

:J .. ~ · 
l i /SK 
/)/1/V 
t: 

;1/'I'U: .IW'tti"I'OS/11/I'W/iO C illO 
(C01•1./J 111: ON ANI' ,\'U/1/JS CO:\'.VIXT0/1) 

/ . '/'l1is diagram upplies to lht> Jllacinlo.<h II. /h·. a nd llf.1·. S hut Down am/ 
disronneclllw II C power cord before• removing componeuts. 
2. '/'o rt>mrn•t' Jlw l lpple Mnriutosh II l'id t>o Card, pnll.<tmigh t up. 
3. To rt>ll/ot·e I he power .mpply. unplug the powr•r .wpply cable from lht• logic 
board, remore 1/w power supply screw. slide I he p owPr supplyfomJllrd. and lift 
.~lraighl up. 
4. To remo/Je the dis/• drirw, llnJJiug the disk drir11• data cablejium the disk rlri,;e, 
l'i'mOIJC I he disk drire scrt'lll, slide tlw driiJe backrrmrd, arullift .~tmightup. 
5. To rt>morc lhf' hard drirP, unp lug I he hard drire da /a cable from I he hard 
drirc. unplug lht• hard drilll' pou·er cabiP from tht• .llc1r II logir board. remore the 
hard dri1>P scretm. slide till' hard dri111' to the left. and lift sf might up. 

Figure 4-4 Inside the Macintosh 11/llx/llfx. 

1)1/fllf: IJAI' 
SC/11.'11' 
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Add itiona l d isassembly ins truct io11s are given in con text in the next 
I"\VO sections. Take-apart ins truction fo r the Macin tosh llcx/ ci a nd llsi 
a rc given la ter in this chapter. 

Fan Controller Upgrades 
T he or igina l Macintosh I [ a nd t he Macintosh Jh contain one-speed pow­
er supply fa ns which n ut ut high speed a ll of t.he t ime. The origiua l fans 
a rc ve1:;~ loud. 

T he ~1aci tt losh lUx, Ilcx, !Lei, and !Ls i contai n thermos tatica lly con­
tro lled power supply fans. A shown in Fig ure 4-5, thermos tatically 
contToll ed fa ns run at va ri ab le speed in response to temperature. Under 
norrna l ope ra t i11g condi ti ons, thermos ta tica lly co ntroUcd fans are much 
qu ieter. 

FAN 
PEED 

TEIIPERA'I'UR£ 

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

T he fa n co ntro ller upgrade involves a cluin g a ther mostat to t he Macin ­
tos h ll/ llx power supply. \V itlt this upg rade the o rig inal Macintosh TT/Ilx 
fa n becomes just as effic ient a nd just as qu iet a s th e variable-speed fans 
supplied with rit e latest Mncinto. b ll fx CP s. A fan conn·oUcr upgrade 
kit is shown in Figure 4-6. 
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Figure 4-6 Nova Fan Controller. Courtesy of Nova International. 

Identifying Power Supplies-Which Model? 
Apple Computer uses two power supplies in tl:tc Macintosh l1 and Lhe 
~11acintosh LL'i. One is made by AsLcc a nd Lhe other is made by Sony. 
Nova lnterna:tio na l makes a different fan controll er for each. 

To iden tify which power supply is inside your Macintosh II/Tlx., open 
the lid and read I he brand name primed on the s ide of the power supply. 
Typical labeling i shown in Fig ure 4-7. Component-level differences 
can be seen in Figme 4-8. 

Figure 4-7 Apple Computer uses two power supplies in the Macintosh II and the Macin­
tosh llx. 
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Figure 4-8 The upper supply is made by Astec. The lower supply is made by Sony. 

Note: The OE.M t11Jmhcr of rhe Astec supply i~ AA 13780 (Made in 
Ilong Kong). The OEM nwnhcr of the Sony supply is CR-458 
(~1ade in Taiwan). The Apple par1 number for either supply is 699-
0.)89. 

Installing Fan Controller Upgrades 

Electrically, the two suppli es are equivalent but physically, they aJ'e 
quite diHereJJt. Consequently the fan controUers are different and the 
installation procedme is slightly clifferent. With that in mind, here's the 
complete installa1jon procedure: 

1. Shut down the Macintosh lVllx (if necessar y) , and wait 20 seconds. 

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

3. Remove the compu ter's lid as shown in Figures 4-1 and 4-2. If 
necessa ry, refer to the take-apart procedure for the Macintosh II/ 
llx/Ilfx given at d w beginning of this chapter. 

4. Identify the power supply screw and power supply cable shown in 
Figw·e 4-4. lf the currently install ed video ca rd (or any other Nu­
Bus ca rd) overlaps this area, the card wi ll have to be rernoved: 
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4a. To remove an overlapping video car d, start by putting on a 
wrist-grounding strap as explained in Chapter 1 . 

4b. Next, unscrew the video cable from the back of the Macintosh 
ll/llx. 

4c. When the video cab le is disconnected, grip tbe bare metal 
bracket at the back of t he video card with one band, and grip 
the other side of the video card with your other hand. Pull the 
overlapping video card stTaight up and out, as shown in Fig­
ure 4-9. If the card appears to be stuck, rock it gently fTom 
front to back. Don 't rock tl1e ca.rd fTom side to side or you may 
break the .\luBus connector. 

4d. Once the card is out, place it on a conductive mat or on a clean 
sheet of alu mi num foil. 

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

5. The power supply is fastened by A single #1 PhiiJ ips-head screw. 
As shown in F'i.gu rc 4-10, the screw is located in tl1e left f ront cor­
ner of the CPU. Hemove the power-supply screw, and put it in the 
parts contai ncr. 

6. Tbe end of I he power supply cab le is tightly connected to the Mac­
intosh ll/ l b: logic boru:d. As shown in Figw:e 4-11, separate the 
connector usi11g a 1.25-inch wide, stiJf-blade putty kHifc. 

7. The AC power socket on the back of t he power supply is loosely fit 
through d1e back of t be CPU cabinet and the bou.om of tl1e power 
supply is loosely booked into the bottom of the CPU cabinet. To 
r emove the power supply, slide it [orwru·d as far as it can go, then 
lift it stra.ight up and out, as shown in Figure 4-12. 
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Figure 4-10 The power supply is fastened by a single #1 Phillips-head screw. 

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 Figw·e 4-13, th e lid of the As tee power supply is held 
on each end by a single P hillips-head screw, a nd along the edges by 
t.iglu-fittiog nibs. Aft er removing th e screws, pry up the Astec lid 
with a sm all slotted screwd river. 

As shown in Figure 4-14, the lid of the Sony power supply is held on 
one end by two Phillips-head scr ews, in t he middle by tight-fitt.i.ng nibs, 
and on th e opposite end by two hidden hinges. After removing the 
screws, pry up the Sony lid a11d rota te jt. toward the hinges. 

®- Screw 

lVib 
I 

~ 

I 
lVib 

IIS TEC AA 1.1780 Power Supolv 

Nib 
I 

crew - ® 

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. 

®- Scrf'w Nib llinge -

®-Screu• /tinge -

SON !' CU-4.58 Pnuwr Supply 

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

9. If you"·ve had your Mac for ver y loug, the power supply an d the 
CPU cabmet may be packed wit h dust. Dust should be removed 
willl a ha irdryer , as shown in r igure 4-15. It's best to do this ou t­
side. Cleaning the cnbinets can make a sizeable dus1 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 lite Aslec power supply plug into a printed 
circn il board (PCB) conn eel or marked "FAN." The t\VO fan wires 
i.n the Sony power supply plug inf o a PCB connector marked 
" C 1204. " Tltc physica l local ions of the connectors are different. 
Loca le the corr·ec1 connector by following lhe fan wires lo the 
PCB. Disconnect th e fan wires from the PCB connector by pu ll ing 
stTaigh t, up as shown iu Figure 4-16. 

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

11 . CouceptuaJ iy .. th e fan controller goes between the fan wires and 
th e PCB. Plug the fan wires into th e con tro ll er, as shown in fig ure 
4-1 7, I hen ph 1g the com roller wires i nlo the PCB. 

12. The fan con1roll er allacbes to the power supply lid with double­
sided 1ape, as shown in F igure 4-18. The mounting location is 
sljgh11 y difTereut for each power s 11 pp ly. Clean the power supply 
lid , ami mount the coutroller tiO that if doesn' t hit the fan . Attach 
a tic wrap to the coni roller 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. 

Figure 4-18 The fan controller at1aches to the power supply lid with double-sided tape. 

13. The rem ainiug wire is a rem ole temperature sensor. Snake 1 he 
remote temperatlJre sensor thr ough tbe grid opening, as shov.rn in 
Figure 4-1 9 . Rea11ach tbe power supply Li.d . 

i ll~llllll:~!ll~llll~!lll 
j - ·~-- - · fill _; ., .... , - · 
~-·· ---~~· . ____ _.,._. 

c 

-Ellr4 ... .-.... 
••••••••• ••••••••• ••••••• 
llllll•lrlll~l•lllllllll l 

•••••••••••••• ••••••••••• 
••••••••••••••••••••••••• 

Figure 4-19 The remaining wire is a remote temperature sensor. 
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14. To reinstall the power supply, place it down as close to the front 
of d1e 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
dernea th the power supply 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 , wbich unnecessarily increases the 
internal operati ng lemperature of the CPU and generall y defeats 
the purpose of a fan controller. Positioning 1 he Mac li video card 
furth er away fTom dle power supply, as showo in Figure 4-21 , 
a llows the fan's ai r to circula te. 

To reinstall the card further away from d1c power supply, select 
an empty NuBus slot, pull up the slot's meta l 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 1 be newly selected slot. Reconnect 
the video cable to the video card. 

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 operating temperature of the CPU. 

17. Position the thermostat wire between the rusk drive and the hard 
drive, as shown in Figme 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 hot. Fasten the thermostat wU.·e 
with tape and tic 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. 

Figure 4-22 Position the thermostat wire between the disk drive and the hard drive. 

18. Reinstal l the lid a nd the lid screw, reconnect t he power cable, and 
yo u're all clone! 

Testing Fan Controller Upgrades 
With the fan controller installed, it 's difficult to hear the fan spin over 
1 he noise of a hard chive. Under norma l room temperature conditions of 
70°F, you may have to hold your hand ncar the a ir intake (over the left 
front side of the CPU cabinet) to prove that it's working. lf it is working, 
you'll feel the air movement. 

As the temperature inside the CPU cabinet increases, the fm1 spins 
faster and the noise gels louder. In hea t wave conditions of 95 1o 1 00°F, 
the fan noise is quite noticeable. Ln chilly conditions below 55°F, the fan 
won't spin at a llun tiJ the temperature inside the CPU cabinet rises. 
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Mac II to llx Logic Board Upgrades 
An orig ina l Macin tosh II is upgrad ed to a n o fficia l .\1lac into It ll x hy 
chru1gi ng th e logic boru·d and adding a 1 .4 :VrB disk d rive. I lerc' the 
boa rd -swap procedure: 

I . hut down, disconnect the AC power cord from the wu ll outle t, 
and remove Ute computer's Lid. Follow ti iC utke-apa r t. procedure 
for the :VJaciotoslt 11/JLx/llfx given ea rli er in this clwpt er. 

2. Hemovc al l NuBus ca rds and remove the power supp ly as docu­
mented in the section on fan-con troll er upgrades. 

3. Unplug the d ri ve cab les. As inclicated in Figure 4 -4, unpl ug the 
cfisk drive data cab lc(s) fTOm tbc logic board. Unp lug th e hard 
drive data a nd power cab les fi·o rn d1e hard drive. 

4. Hemovc the drive bay. As indicaLCd in F ig ttrc 4-4, unscr ew fo ur 
Phillips- bead screws and lift straigh t up . 

5. Discorm ect the remaining cables. As ind icated in Figu re 4-23, 
disconnect the ha rd drive data (J9) a nd power cab les (.18) frorn 
the logic boa rd. Disconnect the d isk drive cable(s) (.11 6-17) 
from t.h e logic board. D isconnect the spea ker p lug (.130) frorn the 
right. front com er o f the logic board. 

The j a~.:k (.Jn) references illustra ted in Fig ure 4-23 a rc correct for 
App le part munber 820-0288-A, wh i~.:h is a late-model Maciu ­
tosh U logic boru·d . Earl ier models of the Macintosh IJ logic board 
a rc ma rked with d ifferent jack references, a lthough the jacks a rc 
in exactly the srune spots, as shown i11 Fig ure 4 -24. 

6. If necessary, b low out the dust with compressed a ir. 

7. Remove the s ingle i_nlin c memory modu les (SIM.\1s) front the 
logic board . Refer to Chapter 6, if necessa ry, for SIMM remova l 
deta il s. 

8. Remove the logic board. As indica ted in Figmc 4-23, uuscrcw tir e 
two Phi llips-head screws at board references B9 ami B1 3 th en, 
s ta rt ing from the fTont of th e 1ogic board , usc yom t humb 10 

release the nine plastic snaps which secure tbc board to tltc CPU 
cab ine t.. Don 't usc a screwdriver on tbc snaps! ]f the tool s lip , it 
wi ll dig into the boru·d and may cut nearby traces. 

9. Hcmove the knob from the on/off swi[clr. 

10. Hcvcrsc steps 9 to 1 to install the Macin tosh fh logic board. 
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Figure 4-23 All Macintosh 11/llx 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 Illogic board. 

Figure 4-24 Earlier models of the Macintosh II 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 Macirll osh Il x logic board upgrade incl11des a faster MC68030 
CPU wilh built-in paged rn crnory rnanagemenf unif (Pf\:1MU) , a fa ster 
.\tlC68882 fl oating-poinf processing unit (rPC) , 256K of read-only 
memory (H0.\11 ) on a SIMM , and a supcr-intcgral cd Wozniak machine 
(S WIM) disk-control ler chip \vith b r~ilf - irr supporf for 1.4 MB high­
density fl oppy dJ·ivcs (FDIIDs) . To conrplcte 1hc 11 -Lo-lLx upgrade, at 
least one 1.4 .vrB floppy dri ve must. he added fo 1hc compul ·r as 'veil. 
Disk drive upgrades arc covered in Chaplcr 8. 

An a.lt.crnaf ivc to swappi ng d1e whole logic hoard is to add a 
MC68851-RC16A PM.VI U. and a MC68882 FP fo your exi sfing logic 
board. Chip-level upgrades a rc covered arc covered in Chaplcr 6. ~ew 
RO.\,ls and a SWIM chip can be added Lo an cx.isfi ng logic board, as well. 
FDIID upgrades arc covered in Chap ter 8. 

Since all Macintoslr ll x eomp uters were factory equipped wi th 4 MB of 
random-access memory (RAM ), 11 -to-IL.., upgrades for original ·( MB Mac 
lis shouJd a lso i.nclude a t least 4 .\tfB of 111emory. Memory upgrades are 
covered in Chapter 6. 

Mac 11/llx to llfx logic Board Upgrades 
An official Macintosh IIx is upgraded to a Macintosh lHx by changing the 
logic board, adding new 64-pin S rM.V1s, and instaJling a variable-speed 
fan controll er into tbe power supply. Other than dw fact t. ha t existing 
62-pin Ilx SIMMs cannot. be transferred to the new logic board, the up­
grade procedures arc exactly d1e sam e as described in previous sections. 

An original .Vlacintoslr II is upgraded to a Macintosh llf-x by changing 
the logic board, adding new 64-p.in SIM.Vls, and installing a variable 
speed fan controJler and a 1.4-MB disk d ri ve. lt 's not necessary to go 
from a IT to a ll x before upgrading fo a llfx. T ire 11 -to-llx slep can be 
skipped a l1 ogether. 

The Macintosh Tllllx- to- IIJx logic board upgrade includes a faster 
.\t1C68040 CP wi th buil l-in PM.VfU, a 32 ki lobyle static RA.\tl cache, a 
faster 40 .\11llz MC68882 fl oati ng-poinf processing unit (FPU) , a super­
integrated Wozniak machine (SWIM ) chi p widr brrilt-in support for 1.4 
,\1113 high-density floppy drives (FD E-IDs), and 512K of BOM on u ' IMM. 
The .512K ROM SlM.\11 suggests that fulure Mac B0~11s rnay contain a 
differcm operating syst. ' Ill (OS). If so, npgrad ing fo the new 0 wordd 
simply be a mutter of plugging in a new SJM.\IL 
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Component-Level Repairs 
t\ lot of people buy .\llacintosh ll/llx- to-Jlfx logic board upgrades when 
dlCi r original logic boa rds malfunction. That's great jf you've been lust­
ing for a llfx upgrade anyway, but a more reasonable alternative is to fix 
the logic board you've a lready goL This section describes common faiJ­
ures and sugges1s things tha t you can do (or arrange to have done) to 
save thousands of doll ars over the cosL of a complete board swap. 

Power-On Problems 
When a Macintosh Ll/ ll x/llfx fai] s to power up from the keyboard, and 
1hc power-on/power-off switch on the back of rhe computer doesn' t 
work either, then the trouble is mo 1 likely wit h 82, one of two lithium 
cells inside the computer. On the original Macintosh II and on earl y mod­
els of the Macintosh lfx, B2 (marked Varta, lithium 3V, EH 112 AA ) has 
pig1ail leads and is soldered 10 the logic board (like any other compo­
nent), as shown in J7igm c -t-25. 

Figure 4-25 When a Macintosh 11/llx/llfx 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 rnodels of the Macintosh llx, the 1wo li thium cells (marked 
TL-511 2 1/2AA, Tudiran 3.6V, lithium, inorganic) snnp into a small 
battery box mounted iu exacll y the same spoL Note d1at the snap-in ce lls 
arc rated O.G volts higher 1han the solder- in 1ype. 
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Oo the latest Macintosh llfx, the cells (also mru·ked TL-5112 1/2AA, 
Tadiran 3.6V, lith ium, inorganic) snap in to separate battery boxes, 
moun ted further Lo the r ight. 

Testing 82 

To test B2, shut down and turn off tJ1c compmer. Remove the lid a nd ( lte 
drive bay as described in p revious secti ons. T 11rn on your digita l muhi m­
eter (DMM) and set it to read di1·ec t-curren1 volts (VDC) . To uch the red 
probe to the positive ( +) side of t he cell and rouch the black probe to th e 
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 vo lts. Any cell below 2.3 volts is 
considered dead. 

Soldt!riJ7><': 
Jlnrta 
Lithium .'II' 
1~1! 112 All 
Order No 6126 
M111:J6ti4 (N) 

+ 

[]/ 

J'tlll1i l 
1.1711/f 1M .'II ' 
F./1/I:!AA 

01'1' 

~(·§~') .. I'H I .-. 1 
I ,I 

ul - 0 0 uA 

on 

Figure 4-26 Good lithium cells read 3.2 to 3.85 volts. 
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It's very important to replace wenk cells without delay. If the cell 
shouJd leak, tJ1e battery acid could seriously damage the logic board. 
Instead of an easy repair, you: II be faced with quite a mess. The shelf life 
o f a lithium cell is much longer t han I he .in-service life , so spa1·es can be 
kept on hand. Vendors of exact replacemem lithi um cells a re listed in 
Appendix B. 

Jumper Cables 

So you r Macintosh H/ llx/Hfx is dowu, you don't have any lithium cells 
on band, and wha1ever you've got to do, had to be done yesterday. No 
problem . In a n emergency, you can jump s tart fhe computer the same 
way you jump start a car. fi'igure 4-27 shows exactly how to do it. T able 
4-2 provides a pa n s list. Everylhjng you need can be purchased for just 
a few dolla rs a f" the local Ramo Shack. 

Table 4-2. Parts L is t for Fig ure 4-27 

Quantity Description Radio Shack 

2 AA cells 23-468 

Batfcry box 270-382 

Battery snap 270-325 

Jumper cables 278-1 157 

1991 Cafalog Price 

0.29 ea 

1.19 ea. 

1.19 pkg/5 

3.99 pkg/8 

The bent paper cl ip shown in the d ingram is not absolutely necessary, 
but the extension if provides makes it easier to work in tigh t quarters. 
Also, note that it's not necessary to clip the red jumper cable to pin 15 on 
the power supply connecfor. All you have to do is tap pin 15. Once the 
computer star ts, (and it should s ta rt immedi ately) you can remove th e 
jum per cables a ltogether, I he same as when jumping a car battery. 

Power Supply Service 

T he only exception to tbaf is when bench serv icing the power supp ly. T o 
n m 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 acLUal 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/llx/llfx the same way you 
jump start a car with a dead battery. 

To test. th e supply .. tw·n 0 11 yow· OMM and se t it to read direct-current 
vall s (VDC) . Cbp th e black probe(-) to the power supply cabinet, and 
touch tl1e red probe ( +) to each oft ltc pins on tJ1e power supply connec­
tor, one at a ti_me . .If an y of the volt ages given in Table 4-3 are missing or 
way out of range, th en the supply is uL fa ult. Sending it out for repa ir will 
save you approxilnatcly 5 0% over the cos t. of a power supply swap. 
Check Append ix: B for a Jis t o f service providers that specia lize in power 
supply repairs. 
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Table 4-3. Maci ntosh 11 / llx\llfx Power Supply Voltages 

Pin Signal Actual 

1 +12V 11.50V to 12.80V 

2 +5V 4-.90V to 5.20V 

3 +5V 4-.90\' 10 5.20V 

4 +5V 4.90V l o 5.20V 

5 +5V -t.90V lo 5.20\i 

6 +5V 4.90V 1o 5.20V 

7 c~ Ground 

8 c~ Ground 

9 CND Ground 

10 CND Ground 

11 CND Ground 

12 CND Crou11d 

13 c o conncclion 

14 - 12V -13.40V to - I 0.80V 

15 / PFW Power l'n ilnre wa ming 

Problems with the Real-Time Clock 
The second cell in the lilltium baucry, 131, powers the real -ti111e clock 
chi p a nd lit e parameter rundont access memory (PHAM) chip, where 
control panel scliings are stored. The load on 131 is less t ita n the load on 
132, so provided that the two cell s arc a lways changed in pairs, and pro­
vided II tal both replacement cell s arc CC]ua ll y .fresh., 132 sho ul d always fai l 
before 131 . To test a nd replace 132, fo llow 1he proccdn rc given above for 
B1 . lf either cell (81 or 132) tests wea k or bad, then replace them both. 

SCSI Problems 
When an originol .\1acintoslt IT fnils to recognize any small computer sys­
lcm interface (SCSl) device auachccl to the ex ternal SCSI port, and the 
devices in question arc known to be in good working order because they 
work fine on other Macs and tlt c SCSI bus is correctly term ina I eel , I hen 
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the tro ub le is most li kely wit h fuse Fl (1A, subminia tc1rc, fas t acting), 
which is lot.:a ted nexl to the in terna l ha rd drive co nnectors, as shown in 
Figure 4-28. 

F1 

Figure 4-28 When an original Macintosh II 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 tes t F1 , sh ut down and turn off the computer. Remove the Lid and 
the drive bay, as described in pre,rio us secti ons. Turn on your d igital 
m ulti meter (DMM) a nd sc1 i1 to the k ilo-ohms (k.Q) scale. Touch the red 
probe 10 one sid e of tltc fuse and touch tlte black probe to the other side 
of the fuse. A good fu se will read 0.00 to 0.01 n, depending on the sen ­
siti vil y of the 111e te r and the resistance o f d-.c tes t probes, as shown in 
Fig ure 4-29. Bad fu ses gene ra lly read O.L (overl oad) or give a very hjgh 
reading. 

If the fu se is bad, rep lace it (or have il rep laced) and evcryth.ing 
should be fi nc. Whet her you do the work yo urself or have it done by 
someo ne e lse, you' ll still save big mon ey over the cost of a bo1ud swap. 
Service providers a ud vendors of exact replacement fuses arc li sted in 
Append ix B. 
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Figure 4-29 A good fuse will read 0.00 to O.D1 n. depending on the sensitivity of the meter 
and the resistance of the test probes. 

ADB Problems 
When a n origina l Mncimosh ll fa ils to recognize tu1y Apple desklop bus 
(r\DB) device attac hed to the ex terna l i\ 013 po n s, and the devices in 
queslion ru·e known to be in good working order because they work fin e 
on othe r Macs, t hen the troubl e is mos t li kely with fu se 1"2 (1A, s ubmin­
iature, fas t acting), which is located bcl1ind the i\013 connec tors, as 
sl10wn in Fig ure 4-30. 
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Figure 4-30 When an original Macintosh II 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 r2. slllll down and tu rn off I he comp11ter. Remove the lid and 
the drive bay., as described in pre,i ou:; sections. T tu·n on your digi1 a l 
mullimeter (D.\11M) and set it 10 the kil o-ohms (ld2) scale. Touch the red 
probe to one side of the fu se tt 11<J to1u.:lt the black probe to 1he o ther side 
of the fuse. A good fu e wi ll read 0.00 10 0.01 n, depending on the en­
siti\'ily of the ntelcr a nd the re istance of the tesl probes, as shown in 
fi gure 4-29. Bad f11 ses generall y read O.L (overloud) or give a very high 
read ing. 

If the fu e is bad, replace it (or have it replaced) a nd everything 
should be fine. \V It ctlter you do the wo rk you rsr lf or have it done by 
someone else, you ' II save big money over lite cost of a boa rd swap. Ser­
vice providers and vendors of exat:t rcplacemcn1 fuses arc listed in Ap­
pendix B. 

Other Problems 
Although blown fus(' a nd weak haucrirs are 1he most COlltmon prob­
lems. filt er networks, ga te <.11-ra~·s, in11'gru1 cd cirt:uits (ICs) , a nd surfacl' 
mount devices (SMDs) fail as well. T lw cos1 a nd co111 plcx it y of the equi p­
ment ncrded to diagnose and service th rse fa ilun:s fa r exceeds 1he co 1 of 
profess ional repa irs. If hlown fuses and weak hatl eries an' not your 
problent. 1 hen you can 51 ill sav<' big mon<'y by sending yom board 0 111 f'o r 
service. T he hops li sted in Appendix 13 have tit<' experience. the too ls, 
and 1he service li1 cruture needed to do 1hc job. Bega rdlcss of wha1 the 
problem may be, there's no need ro shell ou t big bucks for a board swap, 
unless that 's wlwt you wanl 10 do. 
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Take-Apart Procedure for the Macintosh llcX/IIci 
Always start the Macintosh Ilcx/Ilci take-apart procedure by grounding 
yourself. To ground yourself, verify that tbe computer is turned off but 
p lugged 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, bard 
drive, anti external monitor connectors arc nll 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. \Vhen all of the cables are disconnected, reach for a #1 
PhiJiips-head screwdriver, and set up a container for holding small parts. 

The lid of the Macintosh Ucx/llci CPU is fastened by a single #1 
Phillips-head screw. As suggested in Figw·e 4-31, the screw is located at 
the top center of d1e rear panel. Remove the screw, and put it in the parts 
container. 

Urllfltrh 
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e c:::::J 

Lid SCT'CII' Lid latch 

I 
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DIJ SCSI 17DF.O l'lhV Snd 
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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 tbe lid up and away. 

Figure 4-32 Identifies the various subassemblies inside the Macintosh 
Ilcx/ci. 
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/. This diagram applies to the Macintosh /lex, and /lei. Shu! Down and 
disconnecl the t1C power cord before remooing componenls. 
2. To re11101'e a Nu/Jus card, pull slraighlup . 
.'1. To remo•·e the puwcr supply, reach betweeu the power supply and the 
logic board, press the p ower supply latch anrllifltlw power supply straight up. 
4. To remove the hard drive, remove the power supp~y, unp lug tlw hard drive 
data cable from the hard drille, p iuch the hard drit;e power cable connector 
and pull np to unplug the hard drire power cable from the logic board, grip 
the handles on the hard drive monnting bmcket and lifl straight up . 
.5. To 1'1?1110111) the di.~k drive, /'(J/1/0I!e the power .~upp~y aud the hard drioe, 
unplug thl' disk drit>e data cable from the di.~k dri11e, re11101!e the disk drit!e 
bmcket srrew, unsnap the disk-drive brackel from the right side of the cabinet, 
slide the bracket backwards 1/2-inch, and lifl it straight up. 

Figure 4-32 Inside the Macintosh llcx/llci. 
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Additional d isassemb ly instruc tions are g iven in context, in the sec­
tions and chapters that follow. Take-apart ins1 ructions for the Macin losh 
llsi arc given later in Litis chapter. 

Macintosh llcx-to-llci Logic Board Upgrades 
A Macintosh lJ.cx-to- llci upgrade consists of a ll ci logic board pre-in­
s ta lled into a Hci cabinel bottom. T he existing djsk drive, ha rd drive, 
power supply and 1\'"uBus card(s) [u·e removed from the llcx and lrans­
ferred to the new umt. Faster SO-nanosecond SIMMs musl be insta lled 
into the IIci as well. Here's d1e complete procedure: 

1. Shut down, disconnect the AC power cord from the wall outlet 
and remove the computer's li d. Follow the take-apart procedure 
for the MaciJJtosh llcx/ITci given earlier in this chapter. 

2 . Remove the power supply. Reach between the power supply and 
the logic board, p ress lhe power supp ly latch towa rd the front of 
the Hex cabinc1 and lift the power suppl y sn·aight up. !\ore that it 
slides ou t on two metal rails. Transfer the power supply to the llci 
cabinet. 

3. Remove the hard drive. Gnplug the hard drive data cable from 
d1e logic bom·d . Pi ttch the ha rd drive power cable connector and 
pull up to unplug the hard drive power cable from tJ1e log ic 
board. Grip th e handJes on the ha rd drive mounting brackel and 
Lift the hard drive s traight up . Put the ha rd drive aside. 

4. Remove the disk d ri ve. Unplttg the disk drive dam cable from the 
logic board. Remove the disk drive brocket screw. Unsnap the 
disk drive bracket from d1e right side o f the cabinet, s lide the 
bracket backward one-half inch , and lift it sn·aight up . Trnnsfcr 
the disk drive to tlte llci. 

5 . Transfer the bard drive to the ll ci. 

6. Transfer any ~uBus cards to tl te llci . 

7. Insta ll SO-nanosecond (or faster) S IMMs into the IIci logic board. 
For the llci's bui lt-in video to work, install SO-nanosecond (or 
fas ter) SIMMs in bunk A. 

8. Transfer the li d nnd the lid screw lo the llc i. 

9. Transfer d1e monitor, keyboard , mouse, printer, and modem to 
the llci. 

10. Plug everything in , 1hen b·ansfer the AC power cord to the llci. 
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The Macintosh llcx-to-Ilci logic board upgrade includes a fast er 25 
ivH-Iz MC68030 CP U, a faster 25 MHz MC68882 floati_ng-point process­
ing unit (FPU), and a 120-pin connector to accommodate higb-speed 
random access memory (RAM) cache cards. It shou ld be noted that the 
or iginal Uci cache car ds haven' t worked ou t very well. The current prob­
lems rnay or may not be worked out over a period of time. 

T he llei logic board also includes 5 l 2K of read only memory (ROM) 
insl'alled on a single in li ne memory module (SIMM). The flex has 256K 
of ROM soldered to the logic boru·d and empty SIMM socket for HOM 
expansion. The SIMM sockets suggest that future Mac ROJ\ils may con­
tain a different operat ing system. ff so, upgrading to the new operating 
system would simply be a matter of plugging in a new Sl MYL 

Component-Level Repairs 
Some people migbt be inclined to buy Ylacintosh Ucx-ro-llci logic board 
upgrades when their originaJ logic board malfunctions. Tha t's great if 
you 've been lusting for a Tl ci u pgrade anyway, but a more reasona ble 
alternative is to fix the logic board you've a lready got. This secti on de­
scri bes common fa ii W'es and suggests things that you can do (o r m·range 
to have done) to save thousands of doUars over the cost of a complete 
boa rd swap. 

Power-On Problems 

Apple Comp uter uses two power supplies in d1e Macintosh Ilcx and the 
Macintosh IJci. One is made by Astec and the other is made by General 
Electric. The Apple pa rt number for either supply is 661-0467. Both are 
rated 108 watts, peak load . Table 4-4 provides pinouts, signal descrip­
tions, and actual supply voltages. 

Unlike the Macintosh JI/fJx/Jlfx, voltage fo r the power-on circuit is 
pr ovided by the +5 V.TRKL line (pi n 10 ). The li th:ium cell on Lbc lrcx/ 
Ilci logic board ru ns the clock. Consequently, power-on problems are 
usually re.la t.ed to buil t-in protection circuits. If the inrush curren t on 
power up exceeds 108 watts, the power supply kicks of£. T he usua l fix is 
to remove one or more power-hLmgry NuBus cards, instal l lmver- power 
CMOS SIMMs, and/ or inst a ll a lower-power hard d:r.ive. Another alterna ­
tive is to replace the 1 08-watt OEM power supply with a n after-ma rket 
150-watt model. Check Appendix B for a list of vendors who sell after­
ma rket power supplies. 
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Table 4-4. Macintosh Ilcx/ llci Power Supply Voltages 

Pin Signal Actual 

1 +12V 11 .5V to 12.8V 

2 +5V 4.9V to 5.2V 

'3 +5V 4.9V to 5.2V 

4 +5V 4.9V to 5.2V 

5 GND Ground 

6 GND Ground 

7 CND Ground 

8 -1 2V -13.2V lo -1 0.8V 

9 /PFW Power failure warning 

10 +5V.TllKL P lus five-volt tr ickle 

T he cause of a less common power-on probJem remains somewha t of a 
mystery.ln cases where stock configuration (not heavily loaded ) Ilcx/llci 
computers, particuJarly those equjpped with Astec power supplies, fa il to 
star t , removing and reseati ng the supply wi ll often solve the problem. 
Disconnecting the AC power cord and lettin g the computer sit for a while 
a lso seems to work . 

Problems with the Real-Time Clock 
As shown in Figure 4-32, the clock battery on a Hcx/ ci is moUJlted on the 
logic boa rd under the drive a rea. To get at the ba tter y box, the power 
supply, tJ1e di sk drive, and t he hard d rive all have to be removed. Details 
are given in the Tlcx-to-Tlci upgrade sect i.on . The cell ins ide the battery 
box is ma rked T L 5 112, 1/2 AA, Tad iran 3 .6V, Ut hium, inorgani c. T o 
test the cell, refer to Figure 4 -26 and follow the p rocedure given earlier 
for testing 8 2 on the Macintosh TI/Tlx/Ilfx. Replacemen t cells can be or­
dered from t he vendors listed in Appendix B. 

Take-Apart Procedure for the Macintosh llsi 
Always start the Macintosh llsi take-a pa rt procedure by grounding yow·­
self. To ground yourself, verify that the computer is turned off but 
p lugged in, then touch any unpainted piece of meta l a t the back o f the 
comput er. On this model, t he shiny metal shell s of the disk drive, hard 
drive, and externaJ monitor connectors a re all suitable grounding spots. 
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Next, disconnect the AC power cab le from the wall outlet and from the 
computer. Safety requires that both ends of tl1e power cable be discon­
nected. Simply choosing Shut Down (from the Special menu) is not 
enough. 

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

The lid or cabinet top of the Macintosh llsi CPU is fastened by a single 
#1 PhiJiips-head screw. As suggested in Figtu"e 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 latd1 

I 

c:::::P 1 o o o o c::=::J c::::J c::=J o 1 

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

T he cabinet top is fm·tl1er 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 rem· 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 sp rings a re released, the power sup­
ply wi ll lift right out. 

Figure 4-34 Identifies the various subassemblies inside the Macintosh 
JTsi. 
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Figure 4-34 Inside the Macintosh llsi. 
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To remove the ha rd drive .. unplug the hnrd drive data ca ble from the 
hard drive, unplug tl1e lwnJ dri ve power cnble from the h[Lrd dri ve, 
spread the handles on the hard drive moun ting bracket, and lifi 1he dri ve 
so·a ight up . 

To r•movc the disk dri ve 11nphw the el i k drive da ta cable from the , 0 

disk <kive, spread the handle. on the disk dri ve mounting bracket.. and 
lift the drive straight up. 

Additional disassembly instructi ons arc given in context, in the sec­
tions and chapters tha t follow. 

Error Sounds Common to All Models 
All models of the Macintosh II make a distin <.:t chiming sound on startup . 
The chime indicates that the power/on signal has hecn received. llnme­
dia tely after chimiug, the <.:Ontputcr runs several diagnostic tes ts con­
tained in read-only memory (HOM). lf all test pass, raster come up on 
tbe monitor, and a rl oppy-clisk icon wit iJ a blinking questi on mark is 
displayed. lmrnedia tcly a fter that, the computer looks for a start- up 
disk. First it checks for a tart -up di sk in the fl oppy dri ve(s) . lf uo start­
up floppy di sk is fo1md, then it looks for a lwrd drive on the SCS I bus 
with identi fication munber zPro (lD = 0). H none is found or if the hard 
ch·ive fnil s to eomain system software .. then it looks fo r a SCSI hard drive 
with identification number six. If none is found or if the hard dri ve fa ils 
to contain system softwa re. I hen it looks for a SCS I ha rd drive wi1h iclen­
tifi ca lion number fi ve. T he process continues until SCSI ID = -t, JO = 3, 
10 = 2, and 10 = 1 ha w a ll been checked, in descending order. 

As soon as n suitable sta r1 -11p disk is found, the computer runs tl1 e 
Finder nnd/ or the progra 111 (s) previously sd cctcd in the Finucr's Set 
Starlttp dialog box. (The Set Sutrtup ui alog hox is chosen fro ln Special 
menu .) If no start-up disk is found, the compmer couli_nucs to poll the 
disk dri ves and continues to display t he fl oppy disk icon with u blinking 
question mark (suggesting "Cot a disk for me?"·) . If you in crt anythiug 
other 1ha n a sla rt- up di sk, the di sk is imrncdintcly ki cked out , a nd tl1e 
blinking q 11cstion murk is mo111entaril y rcplu c..:ed by an '·'X " (s 11gges1ing 
incorrec t). 

When I he uiagnoslic tes ts fnil , dlc start-up chime is followed by addi ­
tional chimes ca lled error sounds. There arc generally d1rec pans to the 
error sound . The first part is al ways the start -up chime. The second purl 
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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 lo formation 

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

StaTtup chime none none no problem found 

Sta rtup chime chord or none do do dada lnhial check 

Startup chime high do do dada RA-vl 1 (Bank A) 

Startup chime high higher do do da da 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 cia," no raster . The solution is to switch on the drive and 
restart the computer. lf the drive is al ready on, it may have gone bad. 
-nplug the computer 's power cord from the wall outlet, disconnect tbe 

external SCSI cable from the back of the CPC, reconnect the computer's 
power cord, and tTy again. ff the computer restarts, the problem is in one 
of the external SCSI devices. Check Chapter 9 for further information. If 
tbe computer still doesn't start, then tl1e 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 bard 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 sec the floppy disk icon with a blinking 
ques6on 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 SJMMs in Bank B. Sometimes the 
cause is a faulty SIMM, or due to incorrectly installed SIMMs. SlMM 
upgrades arc covered io Chapter 6. 

Otl1er times the cause is an intermittent Sl.MM socket. The white 
SIMM sockets used in newer models of the Macintosh II have been more 
troublesome tl1an black SfMM sockets used in older models. To correct 
the problem, tTy swapping and/or reseating the SIMMs. lf 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 tJ1e others. T ighten any tl1at 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 repan:s. Heplacing bad sockets is a lot cheaper than replacing 
the whole board-almost a whole board cheaper! 

That's it for CPU maintenance. Next we'JJ look at Macintosh II Video 
Cards and video RAM upgmdes. 



5 

VRAM-Video 
Card Upgrades 

Th is chapter shows how to upgrade the origilJal Macintosh II Video 
Cards from 4 bits to 8 bits aod shows how to upgrade the latest Mac­
intosh Display Cards from 8 bits to 24 bits. Connector pirwuts and cable 
diagrams are given, including pinouts for making a video cable com­
patible with standards set by the National Television Standru·ds Com­
mittee (NTSC). With this cable and readily available Video Card Utility 
software, you can cormect a Macintosh II directly to most video cassette 
recorders (VCRs), and view the computer ili sp lay on a standard (US) 
television set. 

One-Bit Video 
Older models of the Macintosh ( 128K, Lisa, XL, 512K, 5 12Ke, P lus, SE, 
S£/30, and Classic), have built-in one-binary cligit (one-bit) video cir­
cuitry. One-bit video 111 eans that each pL-xel on t he computer display is 
controlled by a single bin ru·y digit. T he prefix "hi" implies two objects 
which a re genera lly opposites. By definition, bi-nary djgits can only be 
l s or Os. T hey can't be anything else. 

121 
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Wben the binm·y digit assigned to a certain screen coord·inate is an 0, 
the corresponding pi..xel is illuminated. When the binary digit assigned to 
rbat same coordinate is a 1, t he corresponding pi..xel is not elimina ted. 
With a wbite-phospbor CHT, that a llows on ly two color choices, black or 
white, as shmvn in Table 5-1. 

Table 5-1. One-Bit Video 

1-Bit Binary Number 

0 

Color Number 

0 (White) 

1 (Black) 

Since the classic nine-inch display measures 512 x 342 pL'Xels 
(175,1 04 total pixel.s ), 175,104 bits arc required to store the video in for­
mation . With ei.ght bits to t:b e byte, that works out to 21,888 bytes of 
random access memory (HAM) or roughly 21K (21 ,888 + 1 024) . On the 
128K, 512K, 512Ke, Plus, SE, SE/30, and Mac Classic, d1at amount has 
to be subtracted from the total available memory, leaving that much less 
for application software. 

Four-Bit Video 
The Macintosh U, Ih:, llcx, and lUx do not have built-in video circuitry. 
Instead, they require a NuBus-compatible video ca rd. Without one, you 
can't connect a monitor! Model number M0211 , the original Apple 
Macintosh II Video Cru·d, is a four-bit model. Four bits per pixel a llows 
up to 16 color or 16 gray choices, as shown in Table 5-2. 

Table 5-2. Four-Bit Video 

4-Bit Number Color/Cr·ay Number 

0000 0 
0001 1 
0010 2 

0011 3 
0100 4 

0101 5 

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

0110 6 
0111 7 

1000 8 
1001 9 
1010 10 
1011 11 
1100 12 
1101 13 
1110 14 

1111 15 

Since the standard Mac II display measmes 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 Ylacintosh II Video Card. In addition, eight 
empty chip sockets are provided for ftrrtber expansion. Expanding the 
card is covered later in this chapter. 

Relative Brightness-Intensity 
Part of the extra VRAM (256K- 149K = 107K) on the Macintosh II 
Video Card stores relative brightness or intensity information. With one­
bit video, pixels can only be 100% on or 100% off. With fotrr-bit video, 
individual pixels can also be dimmed and brightened. The brightness 
level of each pixel in the display is stored in part of tbe e:\.T.ra VRAM. 

Color Saturation 
Another part of the extra VJlAJvl (256K - 149K = 107K) on d1e Macin­
tosh II Video Card stores color-sattrraton information. With one-bit 
video, pixels are always 100% white or 1 00% black. Gray patterns can 
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he sim ulated by a lt em ati ng black and wb_iLe pixels over an area (a pro­
cess called d it hering), b1.1 t individual g ray pixels arc not supported. For 
an example or one- bit gray paucrns view Color TPG's Gray Bars test 
pattern through a nw e,rni[yitlg glass . 

With four-b it video .. color pixels can a lso be lightened and darkened 
relative to each other. As explained in Chapter 3, each co lor pixel is il lu­
mioated by three separa te elect roo beams-one for the red phosphor, 
one for the green phosp hor, £ulcl one for blue phosphor. A light-green 
pixel is less saturated wit h color tlum u dark-green pixel. 

Gray pixels arc ligbtcncd and darkened in simi lar fashion. So not 
only docs four-bit video a llow 16 colors (hues) or 16 gray sca les, but it 
a lso allows for different pixel intensities £mel for dillcrem color (or gray) 
saturat ions. 

Eight-Bit Video 
1\ilodcl nLLmber M5640, 1hc App le .Vhlcin tosh II Extended Video Car d, 
bas si.xteen D41264C VHAM chips soldered on t be card. Sixteen VRAM 
chips provide 51 2K of video mcmot·y- equa l LO the total memory avail­
able on the 512K Macin1osb. W ith 512K of video memory, eight bits arc 
assigned per pixel, a llowing up to 256 color or 256 gray choices (one or 
tbe other , not both at t he same time), as shown in Table 5-3. 

Table 5-3. Eight- 13it Video 

8-Bil Numher Color/Gray 8-Bi t Number Color/Gray 
Number Number 

0 0 10000000 128 
1 I 10000001 129 
10 2 10000010 130 
11 3 10000011 13'1 
100 -t 10000100 132 
101 5 10000101 133 
110 6 100001 10 134 
11 I 7 10000'111 135 
1000 8 10001000 136 

(con tinned) 
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(t·onl iml('(/) 

8-Bil Numl>cr Co lor/Cray 8-Bit \!umber Color/Cray 
~uml>cr Number 

1001 9 10001 00'1 137 
1010 10 1000101 0 138 
1011 II 1000 10 11 139 
11 00 12 10001100 140 
11 01 1:3 10001 10 1 1-+1 
111 0 1-t 1000111 0 1-t2 
1 111 1-5 10001111 h 3 
10000 16 10010000 144 
1000 1 17 10010001 145 

100 10 18 100100 10 146 

1001 I 19 1001001 I 147 

10100 20 10010100 148 

10101 2 1 1001010 1 149 

10110 22 1001011 0 150 

10111 2:3 10010111 151 
11 000 2-t 10011000 152 
I I 0()1 2!) 10011001 153 
11 010 26 1001 1010 15-t 
I I 011 27 100'11 0 11 155 

111 00 28 1001 11 00 156 
'1'1101 29 10011101 157 
11 110 30 1001111 0 158 
I 1111 31 100111 11 159 
100000 32 10100000 160 
10000 1 33 10'10000 I 161 
100010 34 10100010 162 
10001 I :35 10100011 163 
100100 36 I 0'100 I 00 164 
100101 37 10100101 165 
1001 10 38 10100110 166 

(con/inned} 
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(continued) 

8-Bit Number Color/Gray 8-Bit Numl>cr Color/Gray 
Number Number 

100111 39 10100111 167 
101000 40 10101000 168 
101001 41 10101001 169 
101010 42 10101010 170 
101011 43 10101011 171 
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 11 000011 195 
1000100 68 11000100 196 

(continued) 
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(('(Ill / i lUted} 

8-BH Number Co lor/Gray 8-BH Number Color/Gray 
Number ~umber 

1000101 69 11000101 197 
1000110 70 "1'10001 10 198 
1 00011 I 71 110001 '11 199 
1001000 72 11001 000 200 
1001001 73 11001001 201 
100101 0 7-t 11001 010 202 
1001011 75 11001011 203 
'1001100 ?6 11001 100 204 
1001101 77 11001101 205 
1001110 78 11001 11 0 206 
1001111 79 1 1001111 207 
1010000 80 11 010000 208 
1010001 81 11010001 209 
1010010 82 110100 10 210 
101001 '1 83 '1'1 01 001 '1 211 

10101 00 84 11010100 212 

101 0101 85 11010101 213 

1010110 86 II 010 110 214 
101 011 1 87 110101 1'1 215 
1011000 88 11011000 216 
1011001 89 1101 1001 217 
1011010 90 1101101 0 2'18 

1011011 91 '11011011 219 
10 11100 92 11011100 220 
10 111 01 93 1 '101110 I 221 

10 11110 94 11011110 222 
101111 1 95 11011111 223 
1100000 96 11100000 224 

1100001 97 1110000 I 225 
1100010 98 11100010 226 

(r:on l inued) 
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( couli mwd} 

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

1100011 99 111 00011 227 

1100100 100 11100'100 228 

1100101 101 11100101 229 

1100110 102 11100110 230 

1100111 103 11100111 231 

1101000 104 11101000 232 

1101001 105 11101001 233 

1101010 106 11101010 234 

1101011 107 11101011 235 

1101100 108 11101100 236 

1101101 109 11101'101 237 

110111 0 110 11101110 238 

1101111 111 11101111 239 

1110000 11 2 11110000 240 

1110001 J 13 11110001 241 
1110010 114 11110010 242 
1110011 11 5 11 11 0011 243 

1110100 116 11110100 244 

1110101 11 7 11 110101 245 

1110110 11 8 111 I 0110 246 

1110111 11 9 1111011 1 247 

1111000 120 11"111000 248 
1111001 '121 11 111 001 249 
1111 0'1 0 122 11111010 250 
1111011 123 11111011 251 
1 111100 124 11111100 252 
1 111101 125 11111101 253 
1111110 126 11 '111110 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 exponentia ll y re­
lated to the nwnber of colors: 1 bit = 2 color:s, 4 bits = 16 colors, 8 bits 
= 256 colors, etc. Nlat hernatically thi s relationship is expressed as: 
2Anumber of bits = wtmber of colors. So how many color choices docs a 
24-bit Macintosh D.isplay Card offer ? T he answer, is 16,777,216 (2 to 
the 24th power ) or ove r 16.7 million choices, as indicated in Table 5-4. 

Table 5-4. 24-Bit Video 

24-Bit Numbe•~ Color/Gray Number 

000000000000000000000000 0 
000000000000000000000001 1 
000000000000000000000010 2 
00000000000000000000001 1 3 
000000000000000000000100 4 
000000000000000000000101 ~ 

000000000000000000000110 6 
000000000000000000000111 7 
000000000000000000001000 8 

11 1111111111111111111 000 16,777,208 
111111111111111111111001 16,777,219 
1111111111111111 11111010 16,777,210 
1111111111111111 11 111011 16,777,211 
111111111111111111111100 16,777,212 
111111111111111111111101 16,777,213 
1111111 11111111111 11111 0 16,777,214 
11 1111111111111111111111 16,777,215 

Exercise: At two lhws per minute, how long would it take for a 
hwnan typist to complete Table 5-4? Answer: Assuming 40-hour 
work weeks and no vaeations, it would take over 67 ye.arsl 
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Display Size Limitations 
h.'s important to note dwt while 24-bit video a llows 16,777,216 color 
choices, it 's genera lly noL possib le to display nll1 6,777,216 colors at d1e 
same t ime. Gn cler p resen t technology, there can ooly be one color to a 
pixel. At one color to a pixel, you wou ld need a display m casming at least 
4096 x 4096 pi.-xels (16,777,216 square pi.xels) to display all1 6.7 mil­
lion colors. At 72 pixels per inch , 1ha1 works out. to 56.88 x 56.88 inches, 
or something measuring ro ugh ly 4.75 feet wide x 4.75 feet hig l!. Try 
fitting that on yo ur desk! 

The Benefits of 24-Bit Video 

So if you can't sec a ll 16,777,216 co lors at one time, what good is 24-bit 
video? T o answer that q uestion, consider the sky. Really look a t it. The 
sky is not b lue. l t's u thousand subdy different b lues. At the sarr1e Lime, 
you seldom sec green iu the sky. Even in someiJ1iug as spectacular as a 
sunse1.1 it's doubtful thm anything near 16,777,216 dilferent colors can 
be seen. T he ability to sec 16.7 mi"lli un co lo.rs at one t ime, no mat. t.c r how 
often it's claimed i11 prod uct li tera ture and repeated in magazine re­
views, is a completely meaningless criteria. 

Near-Photographic Duality 

Wba1 is importaJIL is the abili ty to d isp l.ay exactly the same hues and 
shades of blue t.h::n arc seen in the sky. T o do that, you need a huge num­
ber of hues and shades to choose from. With 16.7 million colors in the 
pa lcLtc, enough h ncs and shades nrc ava ilable tha t skyscapes ca n be dis­
played wit h near-photographic qua li1y. 

With onl y 256 colors in tbe pa lette, tbe jumps between hues and 
shades arc gross, rather than suu lle. Instead of a seamless transition 
from one b lue to the next, changes arc marked by clearly visible Lines. 
T his effect is caHcd banding. 

Witll only 16 co lors in the pa let tc, skysca pes resemble cheap oil paint­
ings. T hey look okay from far away, but from up close you can sec where 
black pixels have been interspaced with the blue to simulate darker hues 
and shades, a process ca lled dither ing. 
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Photographic Quality 

So what's it going to take to get photographic quality? Thirty-two-bit 
video cards and 4.29 billion (2/\32) co.lor cho.i ces? No. What's more 
important is smaller pixels. At 72 ppi, color swatches displayed on 
the screen can' t be any smaller than 1/12 x 1/?2-inch square. The silver­
halide crystals (the smallest elements) used in high-speed camera fi lm 
arc much smaller. foor photographic quality (comparable to 35mm 
prints), we need pixels that are just as small as silver-halide crystals. For 
ufelike quality, we need pi..xels that are infinitely small, the same size as 
the smallest color changes that occur in natm·e. For now, infinitely small 
pixels pose a formidable technological cha llenge. 

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 a ll of the grays that can 
be seen by human eyes (called tJ·up, gn•yscale) , 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 lime. As a resul t, eight-bit skyscapes 
look very good, but they're not breathtal{ing. 

Twen ty-foLU·-bit video cards a llow 16.7 -million colors, or aiJ of the 
colors that can be seen by human eyes (calJed true color), and true 
grayscale (a ll 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 noti ceable dilference. 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 ru·e cost, speed, and storage require­
ments. At the present 6me, 24-bit cru·ds ru·e considerably more expensive 
than 8-bit cards. P1ices 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 cn1J:ies in Tabl.c 5-3, it 
takes longer for a Macintosh II to process 24-bit data than it does to 
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process 8-bit data. How milch longer varies from program to program 
m1d from compute r to computer , but it's generally q11it e noticeab le. 
\ViiJ1out a graphics coprocessor, redrawiug a 24-bil d isp lay can take sev­
era l seconds. 

Twem y-four bit video fil es are a lso rnuch l nrg1~ r thau eight-bit files. 
The storage requirements are greater , but file-compression a lgorithms 
and t.be availability o f increasingly larger ha rd drives at reasonable 
prices makes this less of problem. 

VRAM Upgrades 
VRAM is an acronrm for video random-access memory. In order to up­
grade VRAM, you need three pieces o f information: 

• The model number of the video ca rd to be upgraded. 

• T he amount of VRAM cut-re11tly insta ll ed on the card and 

• The max.imum amount of VRA\11tha t can be insta lled on the card. 

Table 5-5 lists the various Apple-brand video cards and video card 
upgrades by model number. Once yo11 dete rmine that th e card you own 
can hold extra memory, it's rela tively simple to insta ll t he parts. 

Table 5-5. Vi.deo Ca rel Model Number lnforuwtio11 

Model Number 

M0211 

M0213 

M5640 

M0322 

10~24 

l\10504 

M011 9 

M0260 

MO·t21 PA/A 

M041 2LL/A 

M0507PAIA 

M01 22 

M0505LL/.I\ 

Description 

Macintosh II (4-Bit ) Video Card 

Macintosh II Video Card ~xpansion Ki1 

Macimosh II ~xtcndcd (8- Bit) Video Cu rd 

t'vlacimosh II (4-Bit) High- Besolution Video Cu rd 

Macin1osh II ~x 1 endcd (8-Bit) lli~h -Hcs. Video Card 

Macimosh II 1-Bit :VIonochromc Video Curd 

Macintosh II Porlrait Display Video Carel 

Macin1osh II Two- Page .\rlonochrome Video Ca rd 

Macir11 osh (8- Bit) Di play Card 4.8 

Macir11 osh Display Ca rd VHMv1 Kit 

Maci111 osh (2-t-Bit) Displa y Card 8.24 

Macimosh (24-Bit ) Display Ca rd 8.24CC 

Macimosh Disrlay Card DHA.\·1 KiL 
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Identifying Video Cards-Which Model? 
T he easiest way to determine how much VRAM i.s installed on the video 
ca rd insta lled i11 your Mac is t:O choose the Control Panel desk accessory 
(DA ) from the App le menu and select the M.onitors Control Panel device 
(CDI~V) . This process is shown in Figttres 5-1 and 5-2. 

El File Edit 
About DRs ... 

Suitcase II :lf:K 
Calculator+ 
Calendarooolc 
Chooser 

I • ' • 

Find File lit 
Instant H- 1 0 
Key Caps 
Laser Queue 
miniWAITEA 
MoclcPrinter 
Moci<:Terminal 
No1e Pad 
SmartScrap 'M 
Word Finder'M 

~ Finder 
~ WorlcsPius Spell 

About Multifinder ... 

Figure 5-1 Choose the Control 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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[iJ 
Flash- It 

Control Panel -

Charaotorislios of solocted monitor : 4 .3 

Q Gr•ys: Bl•ck & 'w'hite 

®colors : i6 
--~ 
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Figure 5-3 The highest entry listed under "Characteristics of selected monitor:" reveals how 
much VRAM is installed. 

As sho\vn in Figure 5-3, the highest entry listed tmder "Characteris­
tics of selected monitor:" reveals how much VRAM is installed. rf 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. lf the highest entry is "16,» 
then you have a 4-bit cru·d. Tf the onJy ent ry is "Black & Whi te," then you 
have a 1-bit card. 

Not all cru·ds can be upgraded! One-bit cru·ds can 't be upgraded at all 
-not even to fom 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 currendy installed in your 
Ylacintosh II, open the \llonitors 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 .. . djalog box as shown in Fig­
m e 5-4. 

ID - Macintosh II Video Cord 

rn1 
~ 

[( OK JJ 

( Cancel J 

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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"Macin tosh ll Video Card" ind ica tes an original model. u· the highest 
entrv listed under "Charactcrist ics of selected monitor: " is 16, then the 

J 

card can cas iJ y be upgraded from fou r bi ts to eight b it s. Complete detail 
arc given in the next sect ion. If d1e highest entry li sted under "Charac ter­
istics of selected monjtor: ''· is 256, d1en the ca rJ has already been up­
graded, or it was origina lly sold as a n eigh t-bit '·'Macintosh II l~xtentled 
Video Card. " Either way, no further componen t- leve l upg rades from 8 
bits Lo 24 bits are possible. 

" Mac 1I H igh-Hcsolutio n Video Ca rel"' indica tes an improved model. 
The improvemem s have to do with 111onit o r identification and 1TSC 
compatibility. For the purposes o f VRAM upgrades, " Mac llll igh-Bcso­
lution Video Cards" a rc upgraded the same as orig inal "Macintosh II 
Video Cards." If the h ig hest entry lis ted under "Charac teris ti cs o f se­
lected monitor:" is 16 .. then tbe cm·d can eas il y be upgraded from four 
bits to cig bt bits. Complete deta il s a rc given in the nex t section. If the 
highest. entry listed under "Cha racte ris tic. o f selected monitor:" is 256, 
t.hen the card has a lready been upgraded .. or it was originall y sold as an 
eight-bit. "!\'Iocintosh Jl E.:ll.'i.cnded ll igh-Rcso lution Video Card." No fu r­
ther component-level upgrades from 8 bits to 2-t bits Eu·e possible. 

" Macintosh Disp lay Card '·' indica tes yet anothe r model. If the lcig hcst 
entry lis ted u ncler "Charac teristics o f selected monitor: " is 256, thc11 the 
ca rd can easily be upg raded from 8 bit s to 24 bits. Complete de tai ls arc 
given following the nex t section . If tl1 c hig l1 cst cmry li sted under ''·Char­
acteristics of selected mon it or:" is ""Mi ll ions," then the card has a lread y 
been upgraded. ~o funher component-l evel upg rades arc possible . 

Note that it' s n ot necessa ry to remove the card to determ ine wha t. type 
it is and how much memory it has. 

Installing 4-Bit to 8-Bit Upgrades 
On th e o riginal (four-bit.) :vtac intosh II Video Ca rel , and o n la ter (fo ur­
b it) .Y1ac II High Besolu tion Video Cards, eight D41264C VRA.\tl chips 
a rc soldered righ t on the printed c ircuit. board (P CB) and eig ht 24-pin 
chip sockets arc prov ided for expansion. To upg rade the card from four 
bit s to e ight bits , a ll yo 11 have to do is p lug in a noth.cr e ight D41 264C 
VHA.VJ chips. To meet OEM specifica ti ons, the additiona l chips must be 
rat ed 15 0 nanoseconds or faster. 
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The official App le .\tlacintosh II Video Card Expansion Kit bears part 
number M0213, bu t generic D41264C VRA.M chips can also be used. 
These work equally well, and usuaU y cos t less money. Check Appendix B 
for a list. of vendors. 

In addition, you need a #l Phillips-head screwdriver to remove d1e 
computer's lid and a wrist grounding s trap to prevent ESD. The use of a 
wrist ground ing s1Tap is covered in Chapter 1 . With Lhe assumption that 
you'·ve read the ESD precau tions given in Chapter 1, here's the complete 
four-bit to eigh t-bit upgrade procedure: 

1. Shut down Lhc Maci.n10sh (I (if necessary) , ::md wait 20 seconds. 

2. Unscrew the video cable from the back of the Macintosh ll. 
3. Verify that the disk drives a re empty. nscrew the lid of the Mac­

intosh 11, preSf the lid lutches and Carefu lly lift the lid up, back a nd 
awa y as exp.lained in Chapter 4. Do not rotate the lid a full90°, or 
you may break lhe snaps. 

4. To preven t electrostatic d ischRrge, put on a wrist-grounding strap, 
as explained in Chapter l. If you proceed without a wrist strap , 
natw·ally occurring static electricity may damage the video card 
and/or destroy the upgrade. 

5. Grip the bare meta l bracket. at the back of t·he video ca rd with one 
hand and grip the other side of the video card with yow· other 
band. Pull the card struight up and out. If the card appears to be 
stuck, rock it gently from fron1 to back (on the long a.x is) . Do not 
rock the card from side to side (on the short axis) or you may break 
the NuBus connector. Once the card is our, place it on a conductive 
mat o r on a sheet of a lumimun foil. 

6. As shown in F igure 5-5, d1 e printed ci1·cuit board (PCB) used on 
the orig inal Macintosh ll Video Card is marked like a gri d map. 
The numbers 1 to 8 ru·e marked across the top of the PCB, and t.he 
letters A to Hare marked a long t.he left. edge of the PCB. T he empty 
chip sockets ore at grid locations 81 , C1, Dl , £1 , F1-G1 , Hl , G2 
and H2. ="lote that one end of each chip socket is notched. The 
notch indicates the fTont of the socket. 

7. Note that each of the eight new chi ps is also noLChed. T he notch in­
dicates the front of the chip. Insert the eight chips in to the em pty 
sockets one-at-a-time, taking ca re to point the notch on each chip 
in the same directjon as the ma tching notch on the socket. 
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8. That"s a ll there is t.o it. Reverse steps 5 to 1 and you're all done. 
The whole procedure ba rely takes 10 minutes ! 

5 6 7 s 

IJ/45.'/1\1' ---- U'I.'OJI 

Notrh I 
/1/A ,I/ ('hip.< 

Figure 5-5 The PCB used on the original Macintosh II Video Card is marked like a grid map. 
The empty chip sockets are at grid locations 81 , C1, 01, E1 , F1 -G1 , H1, G2, and H2. 

~ote: The r.omponcnt layout ou Mac II High-Resolution Video 
Cards is somewhat different from the component layout on original 
Madnt.osb IT Video Cards. Otherwise, the upgrade procedure is ex­
actly the same. 

Installing 8-Bit to 24-Bit Upgrades 

On rhd vlacinrosh II (cight-bir ) Display Card 4.8, fourTC528128A.I -10 
VRAM chi ps (tota lling 512K ) arc soldered on the PCB and two 68-pin 
s ingle Sf 11M sockets arc provided for expansion. To upgrade the card 
from 8 b its to 24 bits, all you have ro do is p lug in two 256K VRAM 
SIM.\tls, rated 100 nanoseconds or faster. 

The o ffi cia l Apple Macimosh Display Card VRAI'vt Kit bears part 
number M0412ll/A, b ut generic 68-pin VRAM SIMMs can also be used. 
Generi c IMYls (when ava ilable) work equa ll y \veil a nd usua ll y cost less 
money. Cl1eck Appendix B for a list of vendors. 

Jn addition, you need a #l P hillips-head screwdriver to remove the 
comp ute r's lid and a wris t grounding strap to p revent ESD. Th e use of a 
wrisl grounding strap is <.:overed in Chapter 1. With the assumplion tha t 
you · ve read the ESD pre<.:auri ons g iven in Clwplcr 1, here's the com plete 
8-bit to 24-bir upg rade procedure: 



138 Macintos!t !I Repair and Upgrade Secrets 

1. Shu t down the Macintosh II (if necessary), a nd wa it 20 seconds. 

2. Unscrew U1e video cable from the back of the Macintosh U. 

3 . Verify that th e di sk d rives are empty. Unscrew tJ1c li.d of the Mac­
intosh 11 .. press cl1e lid latches and careful ly lift the lid up, back and 
away as explained in Chapter 4. Do not rotat e the lid a fu ll 90°. or 
you may break the sna ps. 

4. To prevent clectrosm tic discha rge, put on a wrist-grounding strap 
as exp la ined in Chapter 1. If you p roceed without a wris t strap, 
nat ura ll y occurring static electricity m ay damage tJ1e video ca rd 
and/or destroy the upgrade. 

5. Grip ilie ba re metal bracket at the back of the video card with o ne 
hand, and grip the other side of the video card with your other 
ha nd. Pull the card s traigh t up and out. Tf the ca rd appea rs to be 
sw ck, rock it gently from front t.o back (on the long axis). Do not 
rock the card from side to s ide (on the short ax is) or you may brea k 
UlC NuB us c;o nnector. Once the card is out, p lace it on a conduct ivc 
mat or on a sheet of ah1minum foil. 

6. As sbown in Figure 5-6, the p rint ed circuit board (PCB) u eel on 
th e Ylacint.osh ll Display Cm·d 4.8 is a lso marked like a grid map. 
T he numbers 1 to 12 are marked across the top of the P CB and the 
lcucrs A to E. arc marked a long the left edge of ilic P CB. The crnpt.y 
S1MYI sockets a re a1 g rid locations Dl-6 and E 1-6. 

••••• :II II 
5 G 7 

D 
GS-Pin S IM:II Socket.< 

'-"tcft S ib 

9 /0 II 12a 
111190161 

1.'1'110,\1 

ltiUO if~ 

Figure 5-6 The printed circuit board (PCB) used on the Macintosh II Display Card 4.8 is also 
marked like a grid map. The empty SIMM sockets are at grid locations 01-6 and E1-6. 
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7. Note that each VRAM 8Th-1M has two mounting holes . Note a lso 
that each SIYfM 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° untiJ the latches snap into place. 

8. That's a ll there is to it. Reverse steps 5 to 1 and you 're a ll done. 
Tin~ whole procedure barely takes 10 minutes! 

Installing 32-Bit QuickDraw Software 
In addition to a 24-bit clisplay 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 (HOM) built into the Ylacintosh Ilci, Ilf:x, and 
IIsi, but on the Macintosh JJ , fi x, and Ucx which have less powedul256K 
ROMs, a 32-bit QuickDraw INIT has to be added to the System software. 
On BOOK rusks for System 6.0.7, the color folder .is on the Printing Tools 
disk . . \1ake sure you' re using Version 1.2 or later of 32-bit QuickDraw. 

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

S stem Rdditions 
7 itoms 1 ,274K in disk 141K •nfl•blt 

~ LJ F-1 
Applo File Exchango Fo'~A. L._j 

MacroMaktr Folder 

~ ::I 
Read Mo for Apple Color r .. chToxt l aser Prop 

~ =r 
32-Bit QuickDr aw l asorWriter 

Figure 5-7 The 32-Bit OuickDraw I NIT supplied with System 6.0.7 is in Apple Color folder on 
the System Additions disk. 
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The 32-bit Qui ckDraw INIT even works wi th 8-bit. ca rds, a ll owing 
1 hem to display document s c.:ontnining more than 256 colors. Lt al so al­
lows ha lft one in1ages to be print ed on monochrome LascrWriwrs and 
adds NTSC-vicleo compatibi lity to ori12:inal Macintosh II Video Cards. 
NTSC upgrades are descri bed i1 1 the nex t. section. 

No•e: Dt"spit e tl1c :t~- l 1i t na lliC, ouly tbe first 2't hits of :~2-bit 
QuickDnlw arC' currently nsnd. The last 8 bit s are reservNI for fu­
t.urr ex pansion. 

DRAM Upgrades 
On the Mncirii O!:ih II (24-bi1 ) Display Ca rel 4.8 CC (grap hics co­
processor), eigl1t .VJCM6295J25 VRANI chi ps (totalling 1 .\liB) and six­
teen 524258A.I -'IO dynamic random-access memory (DBA_\11) chips 
(totall ing 2 .\118) arc soldered 01 1 the prin ted circuit hoa rd (PCB), a nd 
two SfMM sockets a rc provided for DRAM expansion . 1\ ppli c.:atiot ts wri t­
ten to ta ke advantage of the ex pamled DRAl'vl ca n redraw the display 
faster. 

To npgrade the card, a ll yo11 have to do is plug in two double-sided 
DRr\_vl 8 1.\llMs. The officia l Apple ~·l acin t osh Display Card DBA.Vl Kit 
(t.wo 1-MB S.I MMs) hea rs part number M0505LL/\/ i\ , but generic 
DHA~11 S IM Is ca n a lso be used. Generic J~{\1s work equally we' ll , a nd 
11suall y cos t. less ntoncy. Check Appendix 13 for a list of vendors. 

In add ition , you need a #1 Phillips-head screwdriver to remove the 
computer's lid, a nd a wrist grounding sf rap to prevent elect rosta 1 i(' 
discharge (ESD). The 11se of a wrist gro11nding strap is covered in Chap­
ter ·1. Wit h the assumption that you' vr read tl 1e ESD precautions in 
Chapter I , here's t.he co111 plete 2 .\o1B to-t MB DH/\M upgrade procedu re: 

1. Shut down lhe .V!aci11tosh II (if 11cccssa ry) and wa it 20 scc.:onds. 

2. · nscrew 1 he video cab le fro111 Ll1e back oft he Mncimosh II. 

3 . Verify that. the disk dri ves are empty. Unscrew the lid of t.he Mac­
intosh fl , press the li d la1ches. and ca refull y lift the li d up , back 
and , away, ns explni11 ecl i11 Chapter -t. Do not ro ta te the li d a f11 ll 
90°, or yo11 rnay brea k t.h r snaps. 



VRAlv/-Video Card Upgrades 141 

4 . T o prevent clcctrostat ic djschm·ge .. pm on a \vris t groundi ng sm tp 
as exp la ined in Chapter 1. If you proceed witho ut a wris t strap, 
n a tura lly occurring s ta tic elec tricity m ay da mage the video ca rd 
a nd/or dest roy the upgrade. 

5 . Gri p the ba re m eta l bracket at the back of d re video ca rd with one 
hand , a nd grip tl1 e other s ide of the v ideo cm·cl " 'it h yon r other 
ha nd . P11l1 the ca rd s trai.ght up and 0 111. If th e ca rd appea rs to be 
stuck, rock it ge ntl y from front to back (on the long ax is) . Do not 
rock d1c card fron1 s.ide to side (on the short a xis ) or you may brea k 
the ~u Bus con nector. O nce th e ca rd is out, place it on a cond uctive 
m a t or on a sheet of aluminum fo il. 

6 . As shown in Fig ure 5 -8 , the PCB used on the tvlacimosh II Displa y 
Card 8 .24 GC is ma rked like a grid m ap. The numbers 1 t o 16 a rc 
ma rked across the top of the PCB, a n ci t he lc u ers /\ to K a rc mar k­
ed a lo11g the left edge o f th e PCB. T he empt y S IM.Vl sockets a re a t 
g rid locations /\5-12 and B5-12. 

S/il/,1/ Sodel.• 

:! ."I -1 /3 I-I 15 16 

1/M0/61 
/IW/11(' 

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

7. 01o t.e li mt each DRAM SIMM h as two rno11nting holes . Note a lso 
th a t each SIMM socke t has two mou11ting 11i bs . l11sert the SIM.Vls 
verti cally into the sockets umilthc mo unting holes line up wit h the 
ni bs, a nd push bac k 45° until the latches sna p in to place . 

8. That's all the re is to it. Hcvcrsc s teps 5 to 1 and yo u' re a ll done. 
T he whole procedure ba rely ta kes ·1 0 m i.nut cs ! 
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NTSC Compatibility Upgrades 
NTSC is an acronym for National Television Standards Committee. In 
the Cnjtcd States (but n ot in Europe and Asia) , a ll Beta and VHS video 
cassette recorders (VCRs), a ll of the monito rs eq uipped with standard 
Radio Corporation of America (RCA) video-in/video out jacks designed 
to work with VCRs, all camcorders, and aJI of the composite monitors 
designed to work with App le 1[, TI+, 111 , Tie, and HGS computers are 
NTSC-compatible. So aTe Commodore Amjga computers. That adds up 
to a lot of equipment. 

To transfer NTSC-co mpatible computer images (such as titles, charts, 
and graphs) to video tape, a ll yo u have lO do is coun ect the video outp ut 
of the computer lo 1 he video input of the tape recorder. h 's as sim ple as 
dubbing from one 1ape deck lo a not her and quite useful. 

Although it's nol well-documented , a ll models of the Ylacintosh II 
Video Card (Origina l, Extended .. and High-Resolu tion) and all models of 
the Macin tosh Display Ca rd (4.8, 8 .24, and 8.24GC) arc a lso NTSC­
compatible. Th e carUer ca rds generall y require lhree items: a custom­
buil t cable, 32-Bit QuickDraw, and Video Card (Yf SC) Utility softwa re. 
T he latest Macintosh Display Cards simply require a custom-bu ilt cable. 

Making an NTSC-Compatible Video Cable 
Table 5-6 lists the Macintosh TT (DB1 5S) Video Card to ApplcColor 
High-Resolution RCB Monitor signals. The cab le (pan munber 590-
01 61-A ) used to connect Macintosh ll Video Cards and Macintosh Dis­
play Ca rds to AppleColor High-Resol ution RGB Mon itors has a DB-15P 
connector on each end . All 15 wires inside the cable a re connected 
straight through, as shown in Figure 5-9. T he same cable is used to con­
nect Apple High- Resolution Monochrorne Monitors. 

Table 5-6. Macintosh H (D B-15) Video Signa Is 

Pin 

1 

2 

3 

4 

Maci ntosh II Video Curd 

Bed G round 

Hcd Video 

Composilc Syn ch 

Moni tOr 10, Bil 1 

ApplcColor High- Hcs. HCB 

Red Ground 

Red Video 

Composile Syuch 

Composite Synch G round 

(continued) 



VRAM- flideo Card Upgrades 143 

(continued) 

Pin Macintosh II Video Card AppleColor High-Res. RGB 

5 
6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

Shell 

Green Video 

Green Ground 

Monitor ID , BiL 2 

Not T.:sed 

Blue Video 

Monitor ID, BiL 3 

Green Video 

Green Ground 

Not Used 

Not Used 

Blue Video 

Not Used 

Composite Synch Ground/ Not Used 
Vertical Synch Ground 

Vertical Svnch Not Used 

Blue Ground 

Horizontal Synch Ground 

Blue Ground 

Not Used 

Horizontal Synch 

Chassis Ground 

/JIJ- 151' 

Piu 15 

Piu 9 

F.X71'1/i l;i l/, l'lf:/11 

l\:ot Used 

Shield Ground 

CONNECTIONS /J/J- 1.5? 

I -------------- 1 
2 -------------- 2 
3 -- ------------ 3 
4 -------------- 4 
.'j -------------- .5 
(j -------- ------ 6 
7 -------------- 7 
s -------------- 8 
9 -------------- 9 

10 ----------- -- - 10 
II ------------ -- 11 
12 --- ----------- 12 
1:1 --- ----------- 1:1 
I-I ---- ---------- I-I 
15 -------------- 15 

l'iu 15 

Piu 9 

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

To connect Macintosh Il Video Cards (Original, Extended, or High­
Hesolution) to NTSC-compaLiblc equipmem (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-1 5P , green video, is 
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cormected 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 cliagra rn for this cable is shown in Figure 5-10. 

To connect Macint osh Display Cards (4.8, 8.24, 8.24CC) to NTSC­
cornpati ble equi pment, pin 5 on the DB-15P is connected to the tip ofthc 
RCA phono plug, pin 6 on the DB-15P is connected to t he shell of the 
RCA p hono plug, and pins 4, 7, ancl11 on the DB-15P connector arc 
j wnpercd together , as shown in l'igu rc 5-11. 

DIJ- 151' 

Pin 8 Pin 1.5 

Pin I /'in 9 

K'CI'EilNtl/, f!/1;"11' 

IONNECTIOlVS 

5 -----·-------- 1ii> 
6 -------------- Shell 

fiCA Plug 

Tip 

~Shdl 

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

/J/1-151' CONNECTIONS fiCA Plug 

Pin S Pin 15 

~ 
~ --------- --- -- Tip 
6 · ----------- -- Shell 

Pin 9 7 
If 

Pin I 

I.:YTE/1/V;tl~ 1'/ EW 

Figure 5-11 Wiring diagram for Macintosh Display Card (4.8, 8.24, 8.24GC) to NTSC­
compatible (composite monitorNCR) cable. 
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Think mice before you experimeut with cables other dtan those 
diagrarned in Figures 5-10 and 5-11. Video equipment is easily 
damaged by inf'OlTeet wiring. Repairs can he costly! 

Obtaining an Audio Cable 

AU sound effects created on 1 he Macintosh II arc normally rep roduced by 
the computer 's bu il t- in spc1:1ker. To transFer so und cffec ls to video tape 
without having to usc a microphone, you need a direct-connect audio 
cable with a stereo 1/s-inch nun i plug on one end a nd Lwo RCA phono 
plugs on the other end. This same cable is also used to connect personal 
ponablc stereos and compacl disc players to h:igh-fideli ry stereo compo­
nent systems. You can buy one ready-made at Radio Shack. 

Connections a rc made by plugging the s tereo 1/a-inch mini plug into 
the speaker jack on lbe back of the .\tlacintosh rr, and by p lugging the two 
BCA phono plugs into th e left a nd right a udio input jacks on d1e VCR. 

Installing (NTSC) Video Card Utility Software 

Older Macin10s b II Video Cards (Orig ina l, Extended, and High-Resolu­
tion ) genera ll y require System Softwa re Version 6.0.3 or later, i\Jonito rs 
CDEV 4 .0 or later.. 32-Bit QuickDra\v, a nd Apple Video Card Utili ty 
software. The uti lity sofhvarc (a startup fNlT) is not avai lable at retail. 
fnstcad , it's di stributed by user g roups an d authorized on-l ine services . 
Check Append ix B for sources. 

To install the Video Carel Utjli ty, drag its icon into th e System Folder 
of your s lartup disk. If necessary, d_rag 32-Bit QuickDraw and .\'Ion.itors 
CDEV 4.0 or la ter into the System Folder as wcJl. \Vhen you restart the 
compute r, th e Video Card Utility icon wil l be drawn a t: the bo tt.om of the 
scree n a long with your oth er ll\fiT s. An "X" drawn d1rough tbc Video 
Ca rd Uti li ty icon on s tartup ind icates tha t it 's ins ta lled, hu t. currently 
deactivat ed, as shown in Figure 5-12. 

Activating the NTSC Video Card Utility Software 

T he Video Carel Utility INIT is accessed by clicking t.he Options button 
in th e \ 1lonitors CDEV. To activate th e 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 .Vlonitors Control Panel device (CDEV), as shown in Fig­
ure 5-2. 

3. Select Crays and set the "Characteristics of selected monitor:" to 
Black & White. 

4. Click the Options button. As shown in ft'igure 5-13, the Video Cru·d 
Ot ility adds several new options to the Monitors CDE V. 

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

Macintosh II Video Card n OK ~ [C [ Concel ) . 

181 Use Spocfa 1 Gamma 

r·····~· ~ 
~ 

1.0b3 

0 Normol Moclntosh uideo out 

~ ® '"''""''' (RS170lout I uldoo tope] -
1 181 Flicker filter 

This software is provided as a service, and is not for salt or 
r tsalo. Apple makts no 'W'arnmty or represtnta tion, tither 
oxpross or implied, with r upeot to this softwaro, its quality, 
porformanoo, morchantabfllty , or fftnoss for a particular P<Jrposo. 
In no evont will Apple be liablo for dirt ct, indiroot, spoofal , 
incfdontal , or consoquontial damagos resulting from any defect in 
tho soflwar• or its dooumonhtion. No porson 1s authorized to 
makt any warranty on this softwart. 

NOTE: 
Gamma option.f pertain 
to System 6.0. 7 They 
don 't uptwru·w/ren 
earlier S)'.J tem .Joftware 
is run. ThPy <lou'l 
appear in ·IJ'Siem 7.0 

Figure 5-13 The Video Card Utility (used with older Macintosh II Video cards) adds "RS 170 
out I video tape" options to the Monitors CDEV. 
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5. Select " interlaced (RS1.70) out I video tape" . 

6. Select FUcker filter. . ote that Flicker fil ter is only available when 
the "Cha racteristics of selected monitor:" are set to Black & 
\Vhite, as instructed in step 3. [f Flicker fil ter can' t be selected, 
cli ck the Cancel bunon and repeat steps 3 to 6. 

7. Click d1e OK button and click d1e Close Box on the Con trol Panel. 

8 . Shut down the computer , wait 20 seconds, and r ep lace 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 lbe back of the Macintosh II. 

10. Cormect the YfSC-compatible equ ipment, t urn the equipment 
on and restart t he computer. 

A typicul a rrangemem looks just li ke the video card utility icon-the 
Macintosh Tl is connected to a VCR which is connected to a television set. 
Alternately, you can skip the VCR and connect djrectly to an NTSC­
compatible moni tor, the ty pe \Vith HCA 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 tbe impression that the 
verti cal hold will need adjustment, but as soon as the Video Card Utility 
loads, the vertical signa l stab ilizes and usual display appears on the tele­
vision screen. To record it, just press the record button on your VCR, the 
same as if you were record ing a T V 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 II Video Cards 

With the Flicker fil ter on (underscan ), the desktop size is reduced to 51 2 
x 342 pixels, the same as on a Macintosh Classic. The mouse moves 
much slower than usua l, but the disp lay is rock solid . The "Char acteris­
tics of selected monitor:" are fixed at Black & White. 

With the Flicker filter off (oversca n), t he desktop size is enlarged to 
640 x 480 pixels, the same as on the Apple High-Resolution Mono­
chrome and AppleColor 1-ligh-Rcsolution RCB Monitors. T he menu bar 
is d rawn slightly above the top of the display. The mouse moves as usual , 
but thin, 1-pLxel high horizontal lines flicker. The "Cha racteristics of 
selected monitor:" cru1 be varied. Tf 16 grays is scl.eciecl, the NTSC equip­
ment records and/or displays 16 shades of gray. H 16 colors is selected, 
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t.hc NTSC cquipmc111 rceords anJ/or displays the green component of a ll 
16 eolors. In that rrspcct, result s arc simjlar to using an Apple High­
Hcsolu tion Monochrome \1onitor. Even tho ugh color characlcri tics are 
suppo rt ed, and even thongh you' re connected to a color VCR and a color 
television set, yo u don' t actuall y ge1 color. 

Use with Macintosh II Extended Video Cards 

Usc wi th \1acin tosh II Ex rencled Video Cards is exactly the same as de­
cribcd for origina l Macintosh II Video ca rds, cxccpi tha t the "Cha rac­

ICristics of scleclcd mon it or:'' a rc increased 10 256 grays or 256 colors. 

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

\Vii h the Fli cker fill er on. 1 he desktop size can either be 512 x 384 pi:xcls, 
sliglnl y la rge r than on a Macintosh Classic, or 640 x 480 pixels, the same 
as on the Apple Tligh-Hcsolution .\1lonochrome and AppleColor High­
Hesollll ion HGB .\1oni10rs. The rnou c moves much slower 1 han usual, 
hul the display is rock solid. The "·Characteristics of selected monitor: " 
arc fi xed at Black & Wl1i1 c. 

Wi th 1 he Fl iekcr fi Iter o fT, 1 he lliOusc tnovcs as ltSutd, b11t th i 11 hori zo n­
lU I lines fli cker. The "Characteristics of selected monitor:" are fi xed at 
16 grays or colors. Black a nd while and I wo-bit video ( 4 grays or colors) 
arc nol supponcd. 

If 16 grays is sclcelcd, the ~TSC equipment records and/or displays 
16 shades of gray . lf 16 colors is selected, the T SC cq1t ipmcn1 records 
nnd/or di splays the grrrn component of all 16 colors. In that rcspcet, 
rcSII It s arc simila r to usi11g <.Ill App le lligh-Rcsolul ion Mm1ochromc Mon­
itor. Even 1hough color characrcrislics a rc sttpporterl , and even ll101tgb 
you're connected to a color VCH and a co lor 1clevision set., yo u do n\ 
actunll y get color. 

Use With Eight-Bit Mac II Hig/f-Resolution Video Cards 

Usc w.ilh eight-bit ,VIae II lligh- Hcsolution Video Cards is cxacll y the 
sa1nc as describ ed for fo11r-hi1 Mac II ll igh-Hcsolut.ion Video Cards, ex­
cept tha i the "Characteristics of selected rti Otlil or:" a lso supports 256 
grays or 2.56 colors. 
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Deactivating the Video Card Utility Software 

To deactivate the Video Ca rd Ut ili ty so ftwa re, follow this proced ure: 

I. Choose the Comrol Panel desk accessory (DA ) fro m Lh e Apple 
menu, as shown in F igure 5-1. 

2 . Select the .\1onitors Control Pan el device (C DEV) .. a s shown in F ig­
ure 5-2. 

3 . Select Grays or Co lor · and seL th e "Clwrac1eristics of se lected 
monitor: " to its usual position. 

-+. Click the Options b ut ton. 

5. Select ··'::-.Jorma l .vlacint osh video out " . 

6. Click the OK bull on a nd c lick tb e Close 13ox on the Contro l Panel. 

7. S hut down the comp ut er , wait 20 seconds, and replace the .\JTSC­
com patib le cable wi th the s tandard video cab le. 

8. Disconnec t IJ1c aud io cable from th e ste reo speaker jack 0 11 the 
back o f the l'vla cintosh II . 

9. Recom1cc1 Lhe slandard lllOllitor, turn the monitor's power swi td 1 
on , and restart th e co111 puter. 

Configuring Macintosh Display Cards 
Tlw p urpose of the Macintosh II V ideo U ti lity is to tell the o lder Macin­
wsh ri Video Cards (Original and Cxten led ) 1 hat they're connected to 
J TSC-com pa tible v ideo eq uipment (not normal Macintosh viueo equip­
ment ) . T he newer Mae intosh Display Ca rds ( 4.8, 8.24, an d 8 .2 4CC) get 
that information from pin. 4. 7 , a ncl10 on the DB- 15P end of the Mac­
to- 'TSC video cable. Whe n rin s 4 a nd 7 are shorted to pin 11 , Vertica l 
S ynch C roLmd, Display Cards nuwnmtica ll y switch from HS-343 
ti ming (l'v1ac) to BS-1 70 tim ing ( -T SC). A shown il1 Figu re 5-1-t, inter­
laced d isp lays a rc int erna ll y supported. Video Card Ltilit y software is 
n ot needed . 

Macintosh 1l Display Cards (8.24 a nd 8 .24CC) also h:~ ve built-in 
Apple Con volution . T his logic a ll ows fli cke r-free eig ht-bit in te rl aced 
video i 11 real time. Even \vhcu th e " Charac teri sl ics o f select cd mon i 1 or: " 
arc se t to 256 g rays or 256 colors (green co111 ponenl only), th ere is no 
flicker a nd the mouse does not slow down. 
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NOTE: 
II Gwnma options perlw 

to Sy.slem 6.0. 7 They 
don't appear when 
earlier system software 
i.~ nw. Thex don't 
appcnr in sxstem 7.0 

Macintosh Display Card 

~ . 

I2J Use Spec fa 1 Gamma 

Unoorr~ot~d Gommo b 

n OK D 
( Cancel ) 

Select monitor type : 

Interlaced Display, 512*384 10 . 

15 

Figure 5-14 Macintosh II Display Cards (8.24 and 8.24GC) have built-in RS 170 I 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. 
Ln terlaccd means that even-numbered (horizontal) lines in the computer 
display are refreshed 0 11 even-numbered (vertical) sweeps and odd­
numbered (horizontal) lines in the computer display arc refr eshed on 
odd-numbered (vertical) sweeps (or vice versa) . 1f you think ofthc verti­
cal-refresh signal as food, then imcrlacing forces each horizonta l line to 
skip every other mea l. Wit h thin objects tJwt are only one-pixel tall , the 
constant on/off action causes the object to fli cker. Thicker objects that 
arc two or more pixels ta ll don't seem to fli cker as much, because at least 
some part of the object is gelling Jed. This effect is shown in Figure 5-15. 

Apple Convolution is a mathematical formula tJ1at averages each line 
in tl1e display with the lines di:reetly above and below it. Based on the 
convolu ted average, the ca rd continuously adjusts the video signal (up 
and down) whjch causes a slight blurring sensation, but stops thin hori­
zontal objects from noticeably blinking on and off. 

Desktop Video Software 
In addition to HyperCard, odtcr prc~entaliuu programs wbich arc well 
suited for desktop video usc arc Microsoft PowcrPoint and Symantec's 
More. Both hide the menu bar (important when you've only got one 
video card) and botb a llow sUdcs 10 be cycled manual ly or automatically. 
When you get your cred i1s just t.l tc way yon Like them, you can set them 
to music, switch on the NTSC eq fti pmellt nod record the whole tiring. 

Admittedly, you won ' t get professional quabty, but if a ll you wa nt to 

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

Troubleshooting Video Cards 
All Macintosh II Video Cards (origina l, Extended, and High-Resolution) 
are built on layered, printed circu it boards (PCBs) . Through-hole com­
ponents are soldered on both sides of the PCB. Some cards contain single 
ou tline J-lead (SOJ) surface mount devices (Si\1Ds) which are very diffi ­
cult to replace. Compared to servicing Macintosh Plus analog-boards, a 



152 Macintosh !I Repair and Upgrade Secrets 

much higher degree of soldering skill is req uired to successfully repa ir 
video cards. Wit.h the understanding that the information in 1his section 
is for n·a ined technicians working in fully-equipped radio/TV repair 
shops only, here's a list of COill tnon symptoms and solutions: 

1 . Comple tely dead cards a rc usua ll y associated wid1 the P CA 14-pin 
EP8302 delay line. 

2. Co lor blotches tha t. ha ve becu iso lat ed to the cru·d (not due to color 
purity problem s on a particula r monitor) a re usually associat ed 
witJ1 t he Bt453KP (triple 8-bit. 66-MFiz;) RAJ\IillAC. Orig ina l and 
Extended Maciutosh II Video Curds usc a 40-pin plastic dual­
inline package (DlP) with 0 .6-inch spacing between pin cent ers. 
\iJacintos h n Hig h-Resolution Video Cards use a surface-mount 
44-pin plas1ic .1 - lcad package. 

3 . Sta lic that has been isolated to the card is usually associa ted with 
one or more of the D41264C-12 VRAM crups. Replacement chips 
that were originally soldered shoul d be socketed t o racil iwte f11 ture 
r epairs. The correct socket. to usc is a 24-piJl solder tai l DIP with 
0.4- incb (not 0 .3-inch) spacing between pin centers. 

Compared to the cost of " u whole new video ca rd," you can genera lly 
save big money by gelling your o ld video card repa ired . Some firms spe­
cialize in Macim osb II Video Cnrd repa irs. Otbers can y replacement 
parts. Check AppcnciLx B for a list of ve11dors. 

That's it for Macintoslt II Video Ca rds. Next, wc'H look at DRAM­
memory and coprocessor upgrades. 
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Memory and 
Coprocessor Upgrades 

This chapter shows you how to add memor y and coprocessor upgrades to 
a Macintosh H. All models are covered, through and including the 
Ylacintosh llsi. The instructions assume tha t you're familiar with ESD 
and tJwt. you know how to take your Macintosh apart. If necessar y, 
please read Chapter 1 fo r ESD-prevention in formation and Chapter 4 
fo r ta ke-apart infor·mation before pToceeding. 

Types of DRAM Chips 
The expression dynamic random access rnem01y (DRAM) generally re­
fers to a single memory chip or to a bank of memory chips. On the Mac­
in tosh H, banks of DHA 1 chips are soldered to smaiJ printed circuit 
boards (PCBs) called single inline memory rnod uJ es (SIMMs ). 

Each module contai n. a set of two to nine DRAM chips. Each modu le 
plugs imo a matchi ng SLvtM socket on the Ylacintosh U logic board. To 
fi t the SllV[M sockets, each module is ma r111factured to a standard width 
but t he height of the module vaTies accordi11g t o the type of DBAM chip 
used. Common types of DRAivJ chips include dual in line package (DIP), 
plastic lead.less chip ca rrier (PLCC) , and single oudine .f-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 e~'iend through 
holes drilled in the PCB, and all connections a re soldered on the back 
side of the board. Each 256K DIP Sliv1M may have two or eight chips, 
depending on the densit) ' of the DRAM chips used. In general, 256K DlP 
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 Sl:ivfM refers to a solid memory module with 18-pin sm'facc­
mount chips . As shown in FiguTe 6-2, two sides of the chip have five 
leads each. The other two sides have four leads each. AU 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 SIM1v1 refer s to a solid memory module with 20-pin surface 
mount chips. As shown in Figures 6-3 and 6-4, each SOJ 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 ma:nufactuTer to 
manufactw·er. 
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Figure 6-3 SOJ SIMM refers to a solid memory module with 20-pin surface mount chips . 
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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 manuiacturers use a combination of PLCC and SOJ DRAM 
chips, as shown in Figtue 6-6. The important point is, that while they 
look different, and while then: power requu·cments are different, the 
memory capacity (256K) of each of the SIMMs shown in Figures 6-1 to 

6-6 is identical. 

Figure 6·6 Some manufacturers use a combination of PLCC and SOJ DRAM chips. 
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Memory Capacity 
SlM.\1s a lso differ in 1hcir memory capaci1-y, power requirements, and 
speed. Memory capacily refers to the density of the DRAM chips used on 
the SL\tlM. Tlw or iginal Macintosh Ll cru1 accept 256K SIMMs, 1 Y1B 
SIMMs, and special 4 Nffi SIMMs. One- megabyte and 4 MB SIMMs look 
preuy much li ke the 256 K SIMMs shown in I· igurc 6-1 to 6-6, except 
that ll w parl nurnbers on the chi ps arc difl'crcn1. Chips marked 41256 
indicalc a 256K STN!Yl. Chips marked 51 J 000 indica te a 1 MB STMM. 
Chips marked 5141 00 indica1c a 4 MB SIM.\11. Four megabyte Sl.VlMs 
rn adc especial ly for l ite .VIae Il / Ux havr au extra programmable array 
logic (PAL) cbip on them. Four megnbyte SlMMs made especially forthe 
lac llcx/ci and l'v1 ac rlsi don' t have 11tc cxtJ·a chip. The former type 

works in a ll five models. Tltc la tter rypc only works in the .\11ac llcx/ci 
and the .Mac llsi. 

Elcclrical <;onJigurations a lso differ. T he Macintosh U/ LLx, Hcx/Hci, 
a fl(l l.lsi usc 60-pin SIMMs. As shown in Figures 6-1 to 6-6, 60-pin 
SIMMs have 30 electrical contacts on cad1 side of tile rn odu lc. The Mac­
in tosh llfx uses 128-pin SlMMs. Tltc 128-pin SIM.Vls ltavc 64 cleclrica l 
eoutacts on eaclt side of tltc mochde. The 128-pin SLMMs arc also 1/+-inch 
longer 1 L1au the 60-pin type. The point to remember is that 80NS, 60-p in 
SIMMs 1akcn (i·orn a Maciulosh ll/ L[x, Hcx/ ll ci , or llsi won' t fit into a 
Macintosh llfx ami vice-versa . They' re physicall y incompa1ib le. 

Power Requ irements 
Chips ma rkcd wi Lh a '·C" (as i11 511 OOOC) are made from complemen­
tary metal-oxide semiconducto r (CMOS) rn alcria l. Cl'v1 0S SIMMs con­
sume less power thau other 1:)1)es. T hai lcnves rn ore power for hard 
drives and NuBus cards. 

l1 's very irnportu lll to in:; taH CMOS SIMMs ir1 tl 1e Ylac ll cx/ci, because 
1 hci r power sup pi ies (rated ·1 08\V ) a re 501X, wea ker ( 1 08 x 150% = 162) 
than the 156\V power supplies used in the Macin tosh L[/ llx/Ji fx. AJ ­
though other types of SIMMs ca ll be usetl ir l the ncx/llci, the llcx/Hci 
power supply may shut clown (or refuse to ru n) if a big hard drive and t1 

Cu ll corn plcrnent o[ NuRus cards arc added la ter on. 

On the llsi, where the power supplies (ra ted 44\V) ru·c 350% weaker 
(44 x 350% = 15-t ) than tir e 156\V power supplies used in the Macimosh 
li / LLx/11 fx , and 250% weaker ( -H x 250% = 11 0) than the 1 08\V power 
supp lies used in ti re Ll cx/c i. CMOS SIM Is arc considered a necessity. 
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Speed is m easm cd in bill ion ths of a second (nanoseconds or ns) . Speed 
ratings are like go lf scores. The lower the number, the faster t.he speed. 
SLvlMs rated 120ns a re faster 1 ha.n S"D1DV1s rated 1501\S. SJMMs rated 
1 OONS are faster than SIMMs rated 1201\'S, and so on . 

Speed ratings a re ind icatcd by t\\'O digits marked on the SIYJ M. In Fig­
ures 6 -1 a.ud 6-5, the " -1 2" indicates 120 nanoseconds. In 1~ igure 6-2 , 
the '' -15" indicates 150 nanoseconds. Rclm ively slow 150ns (-15 ) 
SllVJMs <u·e fine for use in a Macintosh Plus or a Macintosh SE, but 150ns 
SIMMs usually cause system errors in a Macin tosh IJ/ Ilx or Ilcx . Some­
times, t.hcy won'L work a t a ll . 

Ln Figure 6-3, the " -1 0" indicates 100 nanoseconds. One hundred ns 
SIJ\·:J}vls arc faster than 120ns SIYfMs, but 1 hey'rc the s lowest SIMMs that 
can be used in a Macintosh llsi. One hundred twenty ns SlMi\:ls which 
work p erfectly in a Macin tosh U/ Ux/ll cx don't work properly in a Ilsi! 

In Figures 6-4 and 6-6, the last t:wo numbers arc "80" indicating 
80 ns. Eighty ns SJMMs a rc even fa ster than 1 OOns SlMMs, bu t they're 
the slowest SL\!f\11s tha t can be used in a Macintosh Uci. One hundred ns 
SIMMs which work perfectl y in a Macintosh ll/llx/llcx/Tlsi don \ work 
properly in a Ilci! 

Svste rn errors J)Crta inirw to one pa rticula r machine mav a lso be the 
- 0 . 

resulr o f mix_ing speeds. Altlwugh most other sources say that it's per -
fectly OK t o do tlr at, it's been my exper ience w hen STM):J speeds a rc 
mixed, rnystery problems occur. Replacing the oddba ll SIMMs so tba1-
tl tc entire complement of four or e ight SIMMs are a ll t.he same speed 
(preferably the fasLcr speed) , us1wlly cures the problem. This informa­
tion is summarized in Table 6-1. 

Table 6-1 . Macintosh II SJM)1 Specifications 

Model Min.Spccd Contacts 

.'vfac 11 / llx/ll cx 120 NS 60 
Mac !lei 80 NS 60 
Mac llfx 80 ~s 128 

.VIae llsi 100 .\JS 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 tbe Macimosh llcx/Hci but only fom DRAM SJ.\IIM 
sockets in the Macintosh llsi. T he SIMMs arc arranged in banks of four, 
generally referred to as Bank A and Bank B. This causes a lot of confu­
sion, because "Bank A" ami «Bank B"' are n ot always labeled (so which is 
which?), and various revisions of 1 he Mac 11 /Hx/Tifx logic board are a ll 
rnru·ked different ly. 

As shown in Figure 6-7, the SIMM sockets on the original Macintosh ll 
logic board are marked in ascending order from SIN11 to Sll\14 . Note tha1 
SIM is spelled with only one "\ 11" and tllat " Bru'lk k ' and "Bank B"' arc 
not marked. In addition , 1 be left - to- right orientation of the SIY11-to­
SIM4 labels gives tbe impression that Bank A might be the sockets mark­
ed SIM'l and SIM2 wh ile Bank B might be the sockets marked SIM3 and 
SlM4. ~ot so! 

As shown in Figure 6-8, the SIMM sockets on later Macintosh lL logic 
boards are marked in descending order from Sll\H to SII\11 ! Bank B is 
actually on the left (STM4 and SlM3). Bank A is actually on the right 
(81M2 and Sil\111 ). This right-to- left arrangement is exactly the opposite 
of earlier Mac U boal'Cisl Right-to- left is a lso consis tent with the lh. and 
the llcx/llci, but the Hfx is arranged a third way. 

As shown in Figmc 6-9 , the SIMM sockets on a llfx are rotated 180° 
and marked in staggered order from .1 31 to J38. Bank A refers to the foul' 
sockets closest to the back of the computer. Bank B refers to the four 
sockets closest to the (Tout of the computer. T be point is that the various 
Mac Illogic boards arc a ll marked cliJfercnt ly. The labels on some Mac­
intosh fi logic boards are exactl y Lhe reverse of others. T he fact that. 
they're all marked differently is not a lways made clear wh en you buy 
Sl 1Ms. That makes it easy to misundersta11d the directions. 

Configuring the Macintosh 11/llx/llfx and Macintosh llcx 
T be ori.g inal Macintosh Ll shipped with four 256K SIMYls totalling 1MB 
( 4 x 256K) of memory. As show11 in Figure 6-10, the STM.Ms were in ­
sta ll ed in the fom sockets closest. to the right side of 1l1e computer. The 
four sockets closest to the left side of the computer were empty. All eight 
sockets aTe d ireclly below tbe drive bay. To get a t t·hem, the drive bay 
has to be removed, as illusLrat.ed in Chapter 4 , Figure 4-4. 
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Figure 6-7 The SIMM sockets on the original Macintosh Il logic board are marked in ascend­
ing order from SIM1 to SIM4. 
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Figure 6-9 The SIMM sockets on the Macintosh llfx logic board are marked in a staggered 
order from J31 to J38. 

Figure 6-10 The original Macintosh II shipped with four 256K SIMMs totalling 1 MB 
(4 x 256K) of memory. , 
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One-to-two megabyte upgrades simp ly involve plugging fom· 256K 
S1MMs into the empty sockets, but 1 MB-w-5 MB upgrades are handled 
differen tl y: T he 256K STM"Yis a rc removed , the 1 MB Sn1Ms are installed 
in their place, and the 256K l\tfMs are installed in cl1 e previously empty 
sockets. T hat's not obvious. 

Obvious or not, the Mac 11/ lb) llfx and Mac Hex rule is dtat the high­
est-cnpacity SIMMs a lways go in Bank A. lf yo u leave the 256K SIMMs ir1 
their factory loca tions and plug four 1 1B SIM~1s into the empty socket 
(Bank B) , then 'I MB-to-5 ~IJB upgrades won ' t work. Depending on the 
revision number of dte logic board, you ' II either ge1 an error sound, or 3 
of the 5 MB wi ll not be recog nized. 

A second rule app licab le to a ll models of the Macintosh ll is that 
SIMMs arc a lways added and/or removed in sets of four. Banks J\ [UJ d B 
must either be full or ctn pty. T be total number of SIMMs must a lways 
be divisible by four . T ha t a llows 15 different SllV1M configurations, of 
which on ly 9 are permitted, as su mmarized in T ab le 6-2. Other configu­
rations (where ilic tot a l number of SllVn 11s is 110 1 djvis ible by 4) sLOp the 
cornpnter from wor king and result in an error tone. 

Table 6-2. S L\1M Config ura tions for lVlac 11 /llx/[Hx/llcx 

Total Memory Bank B Bank A 

1MB cntpty aii 256K 

2 ~ IB all 256K aii 256K 

4 Mil CIIIJll )' tdl 1 l\tLB 

5 MB a11256K all 1 Nffi 

8 .\liB all I MB all 1 MB 

16MB* crnp t y all -t \liB** 

17MB* aii 2S6K all 4MB** 

20MB* all I \ IB aii -J. MB* * 

32 i\1113* all 4 ~m all 4 ~113** 

error a11256K cmp1 y 

e rror al l I .\113 cm p t y 

e r ror all I MB all 256K 

error all 4MB emp1y 

error all 4 MB aii 256K 

e rror all 4MB a111 MB 

* C.:oufigurm ions g rcalcr 1hnu 8 Mil require 'ys1c111 7. 
.... Inc 11/llx require FDHD llO:\ls nnd PAL SIMMs . 
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Configuring the Macintosh llci 
The Mac Ilci differs from tbe Mac ll/ llx/Ilfx and the Mac Hex i_n that it 
doesn ' t m atter wh ere you p ut the SllviMs. All 15 configurations work, 
hul only 12 su pport 1 he Ilci's builL-in RA.i\11-based video. Since refreshing 
t he video takes time, you can speed things up on a llci by inst:allir1g a 
Macintosh ri V ideo Card o r a Ma cintosh Display Cmd into a N uBus slot 
and pull ing a ll (or most) o f the RAM in Bank B. This information is 
summaJ"ized in Table 6-3. Other configura6ons (where I he totaJ number 
of Sn 1lMs is not divisible by 4 ) stop the computer fTom working and 
res ult in an er ror 1onc . 

Table 6-3. SlMM ConfiguTations for Mac Hci 

Total Memory Bani< B Bani< A Built- in Video 

1 \liB empty all 256K Yes 

2 MB all 256K all 256K Yes 

4MB emp ty all 1 .\1B Yes 

5 MB all 256K ull1 MB Yes 

8 MB all 1 MB a ll I \liB Yes 

16 Mll 1" empt y a ll 4MB Yes 

17 MB* all 256K all 4 MB Yes 

20MB* a ll 1 MB all 4 tB Yes 

32 ~IB* all -t MB all 4 MB Yes 

1 MB a ll 256K em ply No 
4MB all 1 MB ernpt:y No 
5MB a ll 1 .\liB all 256K Yes 

16MB* all 4 ~m empt y Ko 

17MB* all 4 MB all 256K Yes 

20 MIJ ''' nll 4 MB nll1 MB Yes 

* Cnufigumlions grcn1r r !hun 8MB require S)"SICIII 7. 

Configuring the Macintosh I lsi 
T he Macintosh Ils i differs from the Macintosh l(fllx/ llfx and the Macin­
losh llcx/ci in that only fom SIMYT sockels (instead of eight) are pro­
vided. One megabyte of DRAM is permanently so ldered to the logic 
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board. The llsi also works with 2MB SUvB1Is. T his aJiows fi ve configura­
tions, all of which support the bui lt-ill RAM based video, as summarized 
in Table 6-4. [nstalling less than four SIMMs s tops the computer from 
working and results in an error tone. 

Table 6-4. SLviM Configurations for ;'\lfac ll si 

Total Memory Expansion Bank Bui lt-in Video 

1 lB empty Yes 

2 .\1113 all 256K Yes 

5MB all 1 YIB Yes 

9J\.U3* a ll 2 .\113 Yes 

17MB* a ll 4 MB Yes 

* Con rignruliuns grcmcr than 8 MB require System 7. 

Installing and Removing SIMMs 
SIYIMs are easy enough to install and remove, but people who've previ­
ously i11 stalled SIMMs into a Macintosh Plus or a Macintosh SE rnay have 
trouble. As shown in FiguTe 6-1 1, the installation a ng les arc exactly re­
versed! Mac Plus SUvJY.fs go in straight, then li e a t an angle, bu t Mac II 
SIMYls go in a t an angle then straighten up! If yo u' re not aware of Lhat 
a nd you tTy to put the SIMMs in backwards (correct for a Macintosh 
Plus) you may break the sockets. 

Heplacing a single SII\Ifl'vf socket involves removing the whole logic 
board , and desoldering/ resoldering 120 contacts (60 x 2). That's time 
consuming. lL also requires expert solder ing skills. Most ltops cha rge 
accordingly. 

To avoid unnecessary repairs, s tudy Figures 6-10 a nd 6-11 very ca re­
full y. )Jotice in Figur e 6-10 tha t the chips face Bank A. The smooth 
backs of tb e modules face Bank B. This orientation is correct for al l mod­
els of the Macintosh Ll , through and incJuding the Uci, whether Banks A 
and Bare la beled or not. [r's also 1Tue for the Macintosh Llfx aud for the 
SE30. 

As each SIMM is inserted, it's important to latch t he bails. At Lhe top 
of the bai ls are tiny hooks which hold the PCBs in place. As shown 
in F igure 6-12, the ba il hooks resemble half arrows. 1f one of th e ha lf 
arrows is off to the s ide rather than securely on top of the SlMM, 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 II 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 a re two types of SfM.\1 sockets. The older sockets (used in origi­
nal Mac lls) were black. The newer socke ts (used in lbc lat cs l models) 
arc wh it e. The whiLe sockets arc much harder 10 work with . Consc­
qu cmly, they give more trouble. Be especial ly careful when working with 
them. 
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Troubleshooting SIMM Installations 
Wh en a S IM.Vl upgrade- doesn' t work , and you get a n error tone, it' s usu­
a lly because: 

• The SIMMs have been insta lled in th e wrong sockets. 

• The S IM \11 speed is too slow for t his .vl ac Il. 

• Someon e t ri ed to insta ll the SlMMs backwards a nd ben t or brok e 
the sockets . 

• The bail hooks arc not latched . 

When a STM M upg ra de doesn't work , a nd the compu ter hangs on 
" Welcome to Mac intosh" or at some o t.hcr poin t. d u.ring the start-up se­
qu ence (when it worked p erfectly prior to the upgrade), it' s usua ll y be­
cause of an INIT conflic t. ]-:low can t.hat be when a U you di d was add 
SIM:Vls, no t new lN ITs? Some INITs behave dH'fcrently w heu you have 
more memory. 

To correct the p rob lem, s tart up from a known-good (preferably 
INIT - free) system d isk , a nd remove a ll th e INJTs from the System folder 
of your no rmal start-up disk. Restart Lite computer . If the nor111a l starr­
up d isk works now, you'·JJ know tJ1a t 1\"lT conflicts were ca using the 
problefll. Replace ea ch INIT , one at a time, shut down and restart until 
the problem reoccurs . When it does, the la st fNlT you insta lled is the one 
responsible. 

PMMU Upgrades for the Macintosh II 
Another way to add n1orc memory to an o rig inal Macintosh II is to re­
place the OEM address memory management unit (AMU), a ltern a rely 
known as a Hochsp rttllg memory managerncnt unit ( I lMMU), with a 
Motorola MC68851 RC I GA paged memory managemen t unit (PM.\1U). 
Provided that you' re running System 7 and that you have a large enough 
hurd drive, a PM.\tl U upg ra clc wrns 2 MB nwcl1i ncs into much nt orc use­
fttl 15 .\1B machines . ·ot had for a s ingle chip . 

PYIMCs a rc not needed on thP ~~ladn1osh I Lx/ Tlfx, Ilcx/llci. and Ilsi 
bP.cause paged mrmoq' ma nagPmcnt is buill into the MC:68030 
processor . 
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Locating the HMMU 
As shown in Figures 6-7 and 6-13, the OEM HMMU on ea rly Mac II logic 
boards is located at board reference U67. As shown in Figure 6-8, the 
OEM IlM I'vJU on lat er Mac Tl logic boards is located at grid re ference 
UC 'I3 (U at G-1 3). Oll1er board rcvj sions m ay be labeled differently. 
T he genera l location is directly benea th 1 he drive bay towa rd the front of 
t.he computer. 

U67 

Figure 6-13 The OEM HMMU on early Mac Illogic boards is located at board reference U67. 

Removing the HMMU 
Noti ce the dot in the lower right corner of tl1e HMMU chip. The dot in­
dicates pin one and points to a "1" printed on the logic board. The 
Motorola MC68851 BC16A PM\t!U chip is ma rked with a gold-colored 
stri pe, just like the nearby ~1lC68020HC1 6B CPU and the nearby 
MC68881RC16A PPU. \Vhen the PMMU chip is installed, the gold­
colored s tripe on t he chip must poin t toward the "1 " on the logic board. 
It's important to not e tha t relationship now, so that you don' t a bsent­
mindedly insert the PMM U incorreclly. 

To remove the HMYlli, carefu ll y pry between t he f-IMM U socket and 
the H.\lfMl..J chip with a small flat-head screwdriver. Note tJ1a t the chip is 
very t !lin. The socket is several times thicke r t·han the chip. Be sure to 
insert the screwdriver between the chip and the socket, not between the 
chip and tl1e logic board. rr you try to pry t he socket loose, it's not going 
to work , and you may break the PCB. 
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The H YlMU is a 70-p in device. Each pin is deeply rooted in to the 
socke t. You can' t pull Litis chip like a two-penny nail. In stead, take t in y 
b ites and k eep the tool moving . As my grandparents used to say: "Nao e 
a forr;a, mas eo j eito. " ( It ' s not the force, it' the technique.) Once o r 
twice around the perimet er (1 0 to 12 smaiJ prys), a nd the HMMC sho uld 
I i ft right off. 

Installing the PMMU 
Orie nt the P .VlMC such that the s tripe on the chip points toward the " 1" 
printed on the log ic boa rd . Align the pins with the socket and care full y 
press the chip horne. Don' t pound on the P NfM C, or you may break the 
P CB. 

Wl1en the chip is full y seated , a s light spat.:c will remain between the 
cltip and the ch ip socket. I low la rge a space? About the same as the 
space between the nearby CPU a nd FP chip · and their sockets. 

Troubleshooting PMMU Upgrades 
When there's no raster 011 restart immediately a fter a PM .VIC upg rade, 
the problem may be a defec tive socke t. To work with a PMMU, the sock­
et must have a 13 x 13 pin g rid a rray (PCA) w ith 150 contacts. Sorn e 
Mac li s comain HMMU- pecific sockets with onl y 7 0 unevenly spaced 
contacts. These can ' t be identified from the top of the logic board . 

To verify that t he socket is at. fault, remove the logic uoa rd, as de­
scribed i.n Chapter 4, and examine the solde r work underneath the 
HM.\il l! sock et. As sh own in fig ure 6-14 , the IIN!Jv1U socket on ea rl y 
Mac H logic boards is bordered by C191, C30 , C190 , a nd C129. A good 
socket has 150 symmetrica lly spaced solde r join ts, a ll cormected by 
traces , exa cLi y a s shown . A defective socket has 7 0 uneven ly spaced so l­
der joints, just enough for the H.VlM U. Lf the so lder work on yo ur boa rd 
docs not r esemble Figure 6-14, reins tall the II 11MC and forget abo ut a 
PMM U upgrade. Othe r th a n replacing the Iogie hoard, tl1er e's no way to 
make it work . 
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Figure 6-14 The HMMU socket on early Mac Illogic boards is bordered by C191 , C30, C190, 
and C29. 

Installing Virtual Memory Software 
To turn on the virtual memory softwa re, choose Cono·ol Panels from the 
App le n1enu (System 7 or grea ter), a nd double click the Memory CDEV. 
Select a ha rd d isk wi th ample storage space, use the lower set of double 
arrows to set the tota l m emory amount and click the Virtual-Memory On 
button . 

In order to g ive max imum memory size when us ing 24-bit virtua l 
memory, you must ins tall ·uBus ca rds in co ntiguous slots. On t he Jlcx, 
fill from th e lowest numbered sJot ($9 ) up. On the Tlci, start from the 
highest numbered slot ($E) \Vhen not using RAM-based video. Othe r 
Ylacs stnrt from c it her end. Note that th is is only for 24-bit virtua l mem ­
ory; 32-bit vir walmemo ry docs not have th_is restri cti on . Installing cards 
in this fashion may obstruc t th e fl ow of a ir through the fan , so the user 
must weigh t he benefits of 24-bit virtua l memory versus rhe ri k o f dam ­
age from overhcu 1 i 11g. 

To check th e insta ll a ti011, res ta rl the computer and choose About This 
\ 'lacinto h from the Apple menu . When run on a n orig ina l ~VIae II, the 
softwa re recogni zes 14 MB of gross memory (14 x 102 4 = 14 ,336), then 
subtn 1cts 1 Ml3 (1 ,024) for every insta ll ed NuBus ca rd. T he HD-40 
shown in Figure 6-16 sha res a Mac II with twin video ca rds, so the tota l 
memory shown is 12 \ tffi (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 yo u have a 2 l'vill Mac 11, Virtua l leLs you geL rea l work done under 
MultiFinder but some things a ren' t compatible. Versions of Tops net­
work ing software (made for System 6)., crash th e computer on startup if 
more than 8 MB is ava ilable. Ea rl y versions of Microsoft Y1ail crash if 
more tJ1an 8 MB is ava ilable. Earl y versions of the ~tlacio t osh Display 
Card 8.24CC (graphics accelerator) don ' t work unless the accelerator is 
disabled. Direci-conn ecl 1-TP-Dcsk\Vritcr printers which communicate at 
57,600 baud p rod uce "Datacomm buffer overrun-no DTR handshak­
ing" errors but liP-Dcsk.l et p rinte rs (o rig inal.. Dcs kJ et Plus, and DeskJet 
500) which communica te a i 9 .. 600 or 19,200 ba ud a ll work fine. 

Primer spoolcrs slow down the compu ter so 111uch that they become 
useless. Softwa re thai runs in the bacl ground ca n make the mouse jump. 
Otherwise, a Mac II ru 11 ning virtua l Ill em ory handles about t he same as a 
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MaciJlt osh Plus. Ts a slow \flue ]I useful ? You bet it is. A good part of this 
book wa writt en under 8M B of virtual memory (using a n Apple CDEV 
des igned for Sys tem 6) on nn original .Vlac ll with only 2 MB of DRAM 
(eight 256K SLMI'vls) . Microsoft Word 4.0b, 1\llicrosoft Works 2.0a en­
hanced hy Lundeen and Associates WorksPius, Spell 2.0u6, .MultiF inder 
6.0. 7, SuperPaim 2.0a, and just abont everything else I usc regularly ran 
perfectly. Switching between open app lications was much slower than 
I'm used to .. und some1intcs tJtat tried my pa tience, but every time [ 
switched Virtua l off, I quickly turned it back on. So wha t's tJ1e bottom 
line? VirtuaJ may not be us fast as DRAM , but it does work, it is useful , 
and provided you b11y the PYJM U right , yo11 just can 't beat the cost per 
megabyte. 

FPU Upgrades for the Macintosh II 
Another way to enhance an origina l Macintosh II is to replace the factory 
instaJied MC6888'1 RCl6A floa ting point coprocessor UJtit (fPU) with an 
MC68882 RC16A f.PU (the sa rn e as on a Macintosh fix). Both chips are 
ex temally clocked at 16M liz but the MC68882 is much fns ter interna iJ y. 
Object-oriented graphics programs, scientific applications, and spread­
sheets a ll benefit from tlt e extra speed. Depending on the app lica tion, 
performnnce improvements of 40% to 100% can be expected. The dif­
ference is definit ely noticeable. 

MC68881-to-M( :b8882 fpl; upgrndes arc not needed on the Mar­
intosh Ilx/IJfx and Hc.xlllei bc•cuu"t> these machines are fuc:rory 
equippeJ with un MC6888~. 

Locating the FPU Socket 
As shown in Figures 6-7 and 6-13, 1 he '881 fPU oo ea rl y Mac II logic 

'hoards is loc..:aLCd at boa rd reference U2. As shown in Fig11re 6-8, the '881 
I· PU 0 11 la ter Mac II logic..: boa rds is l o~.:atecl a t grid reference Ul11 (U at 
1-1 1 ). Other board revisions ntay be labeled diJferently. The genera l lo­
cation is di rec..:tly bcneai h 1 he drive bay toward the from of tJJe computer. 
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Removing the Existing FPU 
~ot ice the go ld-colored stripe on the existiJlg FPC chip. The tripe indi ­
ca tes pin one and poin ts to a " 1 " printed on t he logic board. T he Motor­
ola rvtC68882RC16A I· PU chip is a lso marked with a stri.pe, just like t he 
nea rby MC68020RC16B CPU. When the new FPU chip is ins talled , the 
s tripe on tJ1e new chip rnus t also point LOward the "1" on the logic board. 
It's importa nt to nolC that relationship now, so rhat you don ' t absent­
mindedly insert the 11ew F'PU incorTectly. 

To remove th e exis ting FPu, carefull y pry b erween the FPU socket 
and the FPC chip with a sma ll flat-head screwdrive r. 1\ote that the chi p 
is very thin. The socket is several times thi cker than the chip. Be sure to 
insen the screwd river between the chip and the socket, not between the 
chip and the logic board. If you try to pry the sacker loose, it"'s not going 
to work, a nd yo u may brea k the P CB. 

T he FPU is a 64-pin device. Each pi n is deeply rooted into tire socket. 
You can ··t p ull thi s chip like a two-penny nail. Jn stead, take tiny bites 
and keep th e tool moving. As my grnnrlpnrents used to say: "Niio e a 
forr,;a, mas e ojeito." (l t's not the force, it 's the technique.) O nce or twice 
a round tlte perimeter (1 0 10 12 sma ll prys) , a nd the FPC should lif1. 
right off. 

Installing the MC68882 FPU 
Orient the ' 882 such 1 ha t tire gold-colored stripe on the chip points to­
wa rd the " 1" p rinted on rlre logic board. Al ign the p in s wi th the socket 
and carefully press the chi p home. Don··r. pound on rh e '882, or you may 
break the PCB. 

Wh en the chip is fully eated, a slighr space will remain between the 
clri p and rh e ch ip sacker. How large a space? About the same as the 
space between the CPU (located just to 1 h.e right) nnd its socke t. 

By installing an MC68851 P~ftvfU. an MC68882 FPU. anc.l a 1.4 
MB FDHD SuperDrive Upgrade (described in Chapter 8), you can 
turn an original Macintosh 11 into tlte f1mctional equivalent of a 
vlacintosh 1Ix for a small fraction of the officia l upgrade cost. 
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FPU Upgrades for the Macintosh llsi 
While the origina l Macinwsh ll has a MC68881 FP C, a nd the Macin tosh 
TLx / ll fx and llcx/ll ci a ll have tv1C68882 FP Us, the Macintosh I lsi bas no 
FPU. T he .\1acin tosh I ls i is not even supplied with an FP · socket! 

FPU upgrades rcq 11 irP. nn expansion card. As shown in Chapter 4 , 
figure 4-34, th e I"P U socket is sup plied on th e card ; a n '882 plugs into 
the socket· and the ca rd plugs in to the !lsi's expa nsion slot. The ca rds 
offer oth er feat11 res as well. We' Ll have more to say abo11t them in Chap­
ter 7- 1uBus Expansion Ca rd Upgrndes. 
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NuBus Expansion 
Card Upgrades 

T his c hapter shows how to add N uBus cxpa tt sion curds 10 H .VIacinlosh IT. 
All models a rc covered, through a nd incl ud ing the .Vtacin rosh rls i. T he 
i nsl ructions given here ass ume d1a t. yo u'r e thoroughly familiar with ESD 
and that. you know how to take your Mac intosh apar t. If necessa ry, 
p lease read C hapter 1 for £SO-prevention infon113 1ion and Chapler 4 
for t.a ke-apart. information before proceed ing. 

Types of NuBus Cards 
Wh en the .\IJac in tosh was introd uced in 1984, people criticized i1 fo r 
ir s closed archit cclure . What you bough! was wha t you go t. There were 
no expansion slots. T here was n o way to upgrade. T oday, you can add 
a lmos1 a nyth ing you want to the .Macintosh 11 / Ji x/llfx and ll cx/ llci be­
ca use 1hcse nwde ls a re equipped with 1\uBus expansion s lols. Cotnpat­
ible ca che curds , coprocessor ca rd s, modem ca rJs, ne1worki11g cards, 
para llel in1erfa ce cards, priJlter cards, seria l imerfacc cards .. and all types 
of vi deo cu rds a rc readi ly ava ilab le. 

O nl y two rcst.Tictions app ly to NuBus expa ns ion-ca rd upgrades. First, 
you can onl y add us many NuBus cards a s you have slots. I• ull-size 
Macin tosh 11/ lfx/ll fx comp uters h ave 6l\uBus s lot.s. Compnct Macintosh 
llcx/ll ci co mp u te rs have 3 NuBus s lot's . T he Mac itll osh ll si ha s no ·ul3us 
s lo ts-a s ingle N u Bus slo t is op tiona l. 

173 
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Power Requirements 
Second, the cumulative power requirements (exp ressed in walls) o f the 
total number o f NuBus C[u·ds .install ed in any computer must not exceed 
the number of NuBus slots x 13.9. For a Macintosh fl / [h :/Jifx., that 
means no more than 83.4 watts (6 s lots x 13.9 watts per slot) of'NuBus 
cmds. For a Macintosh Hcx/IIci, that mea ns no more tJ1an 41.7 watts (3 
slors x 13.9 waus per s iOL) of~uBus cards. 

The second ru le poses more of a prob lem for compact Macs than it 
does for full- size models. Three 20\V cards (3 x 20 = 60\V) leave 23.4 
waU.!:i to spare (83.4- 60 = 23.4W) in n Mac rT/Ilx/Hfx, but overload a 
Mac Hcx/ ci by 18.3 wau s (41.7- 60 = -18.3 \V). So, jus t beca use three 
ca rds work in a Mac 11/ JJ xJrlfx, doesn' t necessarily mean Ll1a t the same 
d1rec cards a rc goi ng to work in a Niue llcx/ci. ff their combined power 
requirements arc 4·1.7 watts or less, they wi ll work. If their combined 
power requ iremcn1 s are greater than 41.7 watts , they probably won't. 
Just one 20\V ca rd will stop a fully-loaded Macintosh Ilsi (equipped with 
optiona l sJot adartcr) from working. 

Unfonunatcly, ~u Bus card power rc()u iremenls are not a lways listed 
in produc t litera ture . .I n addition, some vendors are very rc luctam to 
reveal that info rmat ion. For re ference, the power requi rements of vru·i ­
ous Apple-brand 1uBus cards a rc lis ted in Table 7-1. 

Table 7-1. Nu B11s Ca rd Power Hequ iren1ems 

Model No. 

M0410LL/ A 

M0261 

~10264 

:\10237 
M02'11 

M5640 

M0322 

M0324 

M0504 

M0 119 
M0260 
M0121PA/A 

M0507Pi\h\ 

.\101 22 

Ocscl'iplion 

Apple EdJCrTolk NB Card 

Apple CoaJ:ffwinnx Cnrd 

Apple Serial \13 Card 

Apple TokcnTolk NB Cnnl 
~1 aciut osh II Video Card 

1\-lacintoslt II ExLended Video Card 

Mudntosh ll High-Hesoli11ion Video Card 

Mncintosh II Extended lliglt -Hes. Video Card 

Mucintosh II 1-Bit Monochrnme Video Card 

Macintosh II Porn·ait Display Video Cord 
Macintosh II Two-Page \ ·louochrorne Video Card 

Macintosh Display Cord 4.8 
Mneintosh Display Card 8.24 

M1wimosh Display Curci 8.24CC 

Walls 

10.1 

10 

12.5 

15 

10 

? 
10 

? 
5 

7 
? 

20 



NuBus E:~:pansion Card Upgrades 175 

Installing and Removing NuBus Cards 
T ltc insta llation and removal of Nu.Bus ca rds is p re tty well cove red with 
text and g raphics in Cha pters 4 and 5. Herc··s a quick surnrnary of the 
instal la tion procedu1·e: 

1. Follow th e take-apa rt procedun: fur your ~pcc.;ific complllcr as giv­
en in Chapter 4. 

2. Ins ide the CPU cabinet, each NuBus slot is fitted with a 96-p in 
Euro-011\ connector. As shown in F igure 7-1, orig ina l .Vl acin tosh 
II computers co111ain six 96-pin Euro-011\ connectors labeled "9 A 
13 C D E. " Macin tosh llcx/ci computers con ta in three 96-pin Euro­
DI · cormectors marked "9 A B" or "C D E.. " Select an ernpt y 96-
pin Euro-DIN (NuBus) connector. 

3 . As shown i11 Figure 7-2, empty Nu13 us s lots a rc capped by metal 
expansion cover shi elds, 'vhich a re in t urn covered by plas tic hole 
plugs. From the top edge of t he CP U ca b inet, gently pull up the 
s lo t's metal ex pansion cover shie ld . . o tice how the shie ld connects 
to the CPL cabine t. The expansion ca rd is going to connect exactly 
th e same way. Pract ice inserting and rernovi ng tJ1e expansion cover 
shi elrluntil yo u sec how it works. 

4. From the inside of the computer , push out. the slo('s p lastic hole 
p lug . Usc your finge rs t.o push ont the p lug. Don't usc a screwd river 
or anv oth er meta l tool. 

Figure 7-1 Original Macintosh II computers contain six 96-pin Euro-D IN connectors labeled 
"9 ABC DE." 
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f~l'fJliiiSiOII COlli'/' s/iir•/d 

t 

.1-D VIEW Of' ,\/IICJN'/'OS/1 fl r JJU 

Figure 7-2 Empty NuBus slots are capped by metal expansion cover shields, which are in 
turn covered by plastic hole plugs. 

5. Whe n no card a re instal led, the back of the lac 11/ ll x/llfx CP U 
cab incr tends to bow outwa rd. While paying specia l a u entjon to 
rite ca rd's bui It - in e.lrpru1sion cover sh icld , i 11sert th e ca rd into th e 
slot. H necessar y pusb in on the back of CPU cabin et umil it lines 
up with the card's expansion cover shi eld. 

6. ll evcrse rhe ta ke-apart procedure to complere the insta llation. 

Allow about 15 111 inutes to complete the N uBus-card installation pro­
cedure d ~e first tim e you try it. After that, subsequent installations 
should only take a bout f:ive minules. 
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Identifying Slots $9 through $E 
A common problem havi11g to do with N LLBus card instaUatio 11s has to do 
with _ uBus slot iden tification. As shown in Tab le 7-2, eve ry revision o f 
the .\-1acin tos h [[logic boa rd is ma rked differenll y. In addition , the board 
references arc written in lt cxadecima l (base 16) . To someo11c unfamilia r 
with the hexadecima l nttlllbct·ing sys tem, that \ not obvious. 

In the hcxadecimalntunhcring system the lltt tllhcrs 1 to 9 a rc \vt'itrcn 
th e same as in the decima l (base 1 0 ) num bering system, but th e number 
10 th ro ug h '15 are writ te11 as A, B, C, 0 , E , a nd F. Sometimes, ltcxadcci­
mai numbers a rc preceded by a dollar-sign sytnbol (a s in $ A, $ 8 , SC, SD, 
$E. and $F). Other tim es hexadecima l numbers a rc not p receded by dol­
lar signs. 

A11othc r problem ltas to do with lr<Lnsla ti ons. 1-l exadecimal numbers 
tc11d to be trans lated i11t o J ccima l on- the- fl y (a s a mat1:er o f course), 1he 
sa me way b ilingual peop le in term ix words and expressions . lienee refer­
ences to slo t 1 (logical decimal pos i1 ion a s read from left to rig ht), s lot A 
(ltcxadccinwl as marked ) and slot 10 (hcxa clecima] as tnttt sla ted inlo 
decima l) arc a ll references to th e exact sam e s lot! 

There ' s no way of predic ting wltn1 tltc ins lru ct ion manual accompa­
nyi ng a ny particu lru· ca rd might read. T he import a nt poim to re member 
is tha t VIae II logic boards are a ll marked differently. H the person who 
wrote rile 1uBus card i11s la llation instruction is not aware o f that, h is 
re fere nce to s lot IDs may not match I hose ma rk ed on your Macintosh 11 
logic board. 

Tal>lc 7-2. NuBus S lot Identifi cation 

Model Slot1 Slot2 Slot3 Slot4 SlotS Slot6 

Mac IL 9/.]7 A/.1 8 B/ .1 9 C/.11 0 D/Jll E/.J 12 

Mac llx .110/9 .I II /A .11 2/B .11 3/C .11 4/D .11 5/E 

Mac Il fx ] 1 0 .Ill .11 2 J1 3 .JH .]1 5 

Mac ll cx S9 $A $13 
Mac llci $C $D $1:: 
.VIae llsi The I lsi dews 110t have n b11i lt -in NuBus slol 
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Working with Multiple Video Cards 
Since there are six NuBus sims in a Macintosh 11 / lbdUfx, up to s ix video 
cards can be ins1a llcd in the CPU cau inet. Each card clisplays more of the 
Macintosh desktop. It 's not necessary to connect a mon_itor to every card, 
but as fa r as Ule computer is concerned, installed llleans used . rr I here's a 
card in a NuBus s lot, Lite s tartup sequence ass umes tha t a monitor is 
connec LCd to the ca rd, whcLh er tluu 's the case or not. 

That ass umption is the reason that mos t mru111als show a video card in 
s lot 9 (even though it b locks the power supply fa n). On sta rLUp, the com­
puter checks the NuBus s lots in ascend ing numerica l order. Unless other­
wise instructed by the 1lonitors CDEV, menu ba r in formation is di rected 
to the video ca rd with li te lowest . lot number. If there's no monitor con­
nected to tha t video card, then the menu bar is not d isplayed on any 
monitor and the compu ter appears to be broken. 

The genera l rule then, is tJ1a t the main monit or in a mu hiple-mon itor 
setup should a lways be connected to 1 he video ca rd wi th the lowest slot 
number . Since d1e car ds arc read from left to right , tbe m a in monitor 
should a lso be positioned to the left of the other monitors. Unused video 
cards should be a lways be installed in slots ·with higher numbers. 

If you ignore these ru les, then every t ime you upda te cl1c System sofl ­
wa rc or start up from a standa rd System disk or install 32-bit Quick­
Draw softwa re in your System Folder, the menu ba r wi ll swit ch to the 
monitor conn ected 10 the card with the lowest slot number. To switch the 
menu bar back to vvhcre it was, you' ll ha ve to reset the Monitors CDEV 
and then resta rt the computer. Tha1 's no b.ig dea I, but it 's i nconvcnien t. 
For details on resetting the Mon itors CDEV, refer to Chapter 5, Figures 
5-1 to 5-4. 

Working with Parallel Interface Cards 
.\1any people still believe that you cau' t use a PC-compatible (pa rallel­
interface) primer on n Macintosh. Thm's not true. Configuring a Macin­
tosh II for use \Vith a para ll el p rimer is no more diffi cult than configu ring 
a PC-compa tiblc comp1 1ter for usc with a para llel printer. Whether it's a 
PC or a Ylnc, the req11ircments a rc cxacd y d1e surn c. AJI yo u neeJ are: 

• A Centron ics pa rallel interfa ce (C P!) ca rd . 

• A compa tible pri nt er driver . 
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I• ig 11 re 7-3 sh ows a ll11rd ler C PJ card from Creative Solu tions. ]t in­
stalls li ke any other N 11B11s card. T o usc it, just connect up a parallel 
printe r ( the sam e a s yo11 wou ld on a PC) a nd install the approp riate 
printer driver softwa re in your Syste m fo lder. 

F iu:11 rc 7 -+ shows 1 he Print Link Collection Driver disk from COT 
Softworks. Th is disk inclttdes d rivers for Epson FX, Epson LQ .. Hewlett­
Packa rd T hinkJet, Kodnk-D iconix 1.50, and Toshiba P351. p ri nters. 
S ince ntos l parall el pri nt e rs are Epso n-co mpa tible, d1e total nu mber of 
prinl ers supported by I hi s one d isk is more tha n 500! 

Figure 7-3 Hurdler-CPI card. Courtesy of Creative Solutions 

0 Oriuers Disk 

i 9 i tems 780K in disk 5K available 

~ ~ ffi 
Epson FX Epson LO Font/DA Mover 

Toshiba P351 
ell 

Toshiba Fonts 

HP ThinkJe\ Diconix 150 Plus 

K:JI 
Figure 7-4 The Printlink Collection includes drivers for Epson FX, Epson LO, Hewlett­
Packard ThinkJet, Kodak-Diconix 150, and Toshiba P351 printers. 
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Chooser Setup for Parallel Cards 
Once a llurdlcr-C PI card is insta lled in a !\,, Bus slot, it. 111 nkcs itself 
availab le 10 a ll com pa l ible printer d rivers. To sec it., pLtll oul the Chooser 
DA, select n pa ra llel-primer driver, 11nd scroll to I he bou om of 1lte "Se­
lect a prinl er port:" lis t box. As shown in Figure 7-5, selecting a pa ra llel 
port via a PrintL.ink driver is no more d ifficult than selecti ng one of the 
built-in seria l pon s via l UI lrnageWrit cr driver. 

~0 

Appl~Talk 1... D~skWrit~r 

~ EJ 
l3ll!!liJl HP DeskWri... 

~ IJ 
lmag~\'/rit~r P~rsonal La ... 

Chooser 

II''"' ,,.,:r ! 
I Settings 
I ··················-··········-····················-·····-··········-··········-············ 

5 1 

User Name: 

0 Active 
Appl eTal k @ Inacti ve 

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 lmageWriter driver. 

Printlink Driver Options 
Click ing lite Settings bunon (added 10 1he Chooser by the PrintLink 
driver ) retum s the di alog box shown in Figure 7-6. T hjs dia log box al­
lows yo u to select lllany ad ,•anced l'f'at.u res, includ ing fractiona l widths 
and 011ilinc fonts. With these feot 11rcs. even the chenpest Epson-compat ­
i.b le pri nters c.u·e ahle to outperfonn Apple Jmagc \Vri ters . 

As shown in Figures 7-7 10 7-9, PrintLi nk's Page Sefup di alog box 
a llows reductions and rn lru·gemc nl s from 2.-% to 400%, just like 
lJewleu - Packa rd Des k Writer and Apple LaserWrit er d ri ve rs. Additional 
page sci up op6ons a llow you to adj11st the top 11 mrgtn, flip , a nd even 
in vert the image. T he lll tLx_im um resolution support ed iJl the Print djaJog 
box is 360 X 360 do ts per inch. T hat''s even denser tha n a Ln~erWri ter ! 
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ivfany people buy let ter-quality printers fo r use with PC-compatiblcs be­
cause they' re aJfordahlr and they work well. T he i mportaut point is that 
\vitJ1 a purallel interface ca rd m1cl cornpatible printer lb·iver , letter qual­
ity primers work just as well on a Mncint osb 11 . 

==~-~===--=-~Ep=son=Fl<=v~4=.o n OK a 
Connection: llurdlerii- CP I 

I~ I [ ( on tigurp 

oeroult Options: 
18] Font Substi tution 
18] GOT Outline Fonts 
0 Fractional Widths 

[ Cancel ) 

0 Ouerrlde llpplica tlon Resolution 

GOT Outline Fonts Folder: 

HD 40 :S~ s1tmf : Se t 

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=K ~J) €1 1989 ,1990 GOT Softworks Inc. Epson LQ v4.0 r-: . 
=P==a=pe=r=: =@~U=-S==L=e==tt=e=r=O===A=4=le=t=t=er=====-~,;;:;~~ ( Cance l I 

0 us Legal 0 BS l etter 0 Other: jcom 10 £nul 

Reduce or IUIHII% 
Enlarg e: 

Orientation 

Ill~ 

Printer Effects: 
181 Font Substitution? 

0 No Gaps Be tween Pages 

181 GOT Outline Fonts? 

( Options) 

Paper J 

Help 

Figure 7-7 Printlink's Page Setup dialog box allows reductions and enlargements from 25% 
to 400%. 

==~-===--~====~-Ep-•o~n=LO=v=4.0 n OK J) 
0 Flip Horizontal 
0 Flip Uertlcal 
0 Invert Image 
18] Frac tional Widths 
18] Bigger Top Margin 

[ Cancel I 

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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~====~~-~~~~::=~=....,~E~p·~·n=L-0 v=4=.0 n Print B 
Print Mode: ® Grophlcs I360H36DI 0 Oron 181 Color [ concel ] 

Head Scon: ® Bidirectional 0 Unldirec tionol ( Bins 

Copies: 1••1 Pages: ® All 0 From: r=J To: r=J ( Help 

Print Order: ® Front To Bock: 0 Bock: To Front 

Couer Poge: ®No 0 First Page 0 l os t 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 ca rd works equa lly well with System 6 and Sys tem 7 . 
ll 's prerry much plug mrd go. T he only problem you're like ly 10 have is 
finding a suitable para lle l cable. 

First, you need a para llel cable with a slim D825-P connector. Cables 
wit.h bulging D825-P co rmectors won' t fit through t.he open ings a t tbe 
back of a Mac 11 CPU cahinet. To work on a Macintosh 11 , the 0825-P 
end of tbe cab le can' t· be uny wider dwn ''l r6 of an inch. Typical parallel 
cables with 11/r u-inch wide 0825-P connectors a re simply too fat to fit. 

Second, some paraUel cables (that 'vork fine on PCs) a rc incompatib le 
with the Hmdler-CPI card. Since nothing happens when you LTy to p1int, 
you ma y conclude iha l the Hurd ler-CP l card and/or t he print e r driver 
software is defective, when the problenr is rea Lly an i_ncornpatible cable. 
This problem is particularly frustrating because cable wiri ng is a lmost 
never printed on ca b I.e packaging, and identical cables, bearing identical 
part numbers, pu rchased from the same vendor, may be wired differ­
ently from lot to loL It a ll depends on which 0El'v1 supplied th e ca ble. lf 
you run into t rouble, 1 ry another brand of' cab le before you condemn t he 
1-hu·dlcr-CPl c1.1rd Mellor th e printer drive r software. 

Working with Serial Interface Cards 
All Macintosh computers have two buil t-in seri a l ports , re fe rred to as 
COYlM 1 (mode rn ) and Cmvn'l 2 (p rint er). Beyond that, many people 
s ti ll believe that you can' t add COM)1I 3 a nd COMM 4 to a laci ntosh. 
T hat's not true. Sta rling with Sys tem 7, config uring a Macintosh ll for 
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usc with dual-port (or quad-port) erial interfa ce ca rds is no more diffi ­
cul t than config uring a PC-compat iblc compute r for use with duaJ -pon 
serial cm·ds. Whether it 's u PC or a Mac, the requiremen ts Ul'C exactly the 
same. All you need a rc: 

• A dua l-port (or a quad-port ) serial interface card. 

• Sys tern softwa re to register th e e.A1Ta seria l ports as COIVfM 3, 
COMM4, COMM 5, and COM .\11 6. 

f-ig ure 7 -10 shows a l lmdler- IIQS (Hurdler quad serial ) card from 
Crea tive Solutions. l1 ins talls like any other ~uBus card. To use it, just 
conn ect up a serial device (the sunt c as you woul d on a PC) and instaJI 
t he " Register HxS" INIT in yo uJ' Sys tem folder. 

Figure 7-10 Hurdler-HQS card. Courtesy of Creative Solutions 

T he INJT : "Hegis tcr llxS," reg is te rs I-:lurd ler seria l eards with the 
Macintosh Communicm ions T oolbox (CTB) a t s taTtup. After that, the 
cxh·a serial ports a rc automatica ll y available to any prog ram compatible 
with the Communication 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 II computer with only 1 MB of memory, then you 
can' t run System 7, bu t you can still use rhc llurdler-HQS ca rd by iJt­
staUing th e CTB into Systems 6.0.4, 6 .0.5, or 6.0.7. This is accomplished 
by running dte Apple Ins tal ler p rogra m (supp lied with the llurdler-1-JQS 
ca rd) as suggested in Figure 7-11 unci copyi ng the "Communications 
Folder" from CSl's "Cornm ToolBox Demo" disk ·into t he System I• older 
of your sta rtup di sk. These two aetious give Systems 6.0.4, 6.0.5, and 
6.0.7 the Communications Toolbox equ:ivalcnl o f System 7. 
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~ Welcome to the Macintoshe 
W Communlcatlons Toolbox Installer 

Thls program Installs lhe Macintosh Communications 
Toolbox Into lhe System l'o ld<!r of a disk lhal you select. 

Click "lnstall"ln lhe next dialog box to Install the 
Macintosh Communications Toolbox. 

M OK , 

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 Hw·cller-IIQS ca rd is installed in a NuBus slot, it makes itse lf 
available to all CTB-comp11 tiblc primer drivers. To sec il , pull oul tbe 
Chooser DA, select an appropriate prin ter driver, and scroll to t he bot­
tom of the "Sclccl a printer port:" list box. As shown in Figure 7-5, the 
icon for tl1 e Communications Toolbox resembles a jig-saw puzzle p iece 
of a communications sa lellite clish. Select that icon , dJCn click th e Set­
tings bu1too. As shown in Figure 7-12, t he Co1rummica1ions Scuings 
dialog box a llows you to sci baud ra te, pari()' , data bits, and so on (just 
like a 1clccomm unications program). To selccl one of thr I Iurdlcr-1-lQS 
po rts, d ick 1bc appropria te icon. 

Connection Settings 

Method: J Serlo I Tool 

Porl S.tl i>gs 

Baud Ra tt: ~ 

Portly : ~ 

Data Bits : []] 

SlopBits : ~ 

Handshako : ,_I .!::No::::n•:;....__J 

Curnnt Port 

Whtn Closi>g Doo~~T>tnl 

0 Hold Connoot ion 

0 (o'f lfsVr: t·) I)~·H-IVrtt t 

n OK n 
( Concel ) 

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. 



NuBus E.1.pa 11sion Card Upgrades 185 

Troubleshooting Serial Card Installations 
The Hurdler-HQS card works equa lly well with System 6 a nd System 7, 
but unli ke the Hurdler-CPI card, it's CommToolbox dependen t. If a 
prin ter driver doesn't support the CommToolbox, the satellite-dish icon 
doesn't show up in the Chooser, and you can' t access the ex tra ser ial 
pons. T hJ"ough System 7.0, none of the App le-brand printer drivers 
(lmage\Vriter ll , LQ Image Writer) support CommToolboxl T he same is 
true of many telecomm unications progra ms. ln o ther words, it's not 
enough to sim ply add Hurdler-HQS hm·dware. Lf your communications 
software doesn ' t support CommToolbox, the extra ports are not going to 
he readily accessible. 

Second, early versions of the HurdJer- IIQS caJ"d only support baud 
ra tes of 300 to 38 ,400. They don ' t support high-speed 57,600 baud 
communications. They don' t wo rk with HP-Desk\Vriter printers, not 
even under Syste111 7 with a JerLink Express printer d1·iver from GOT 
Soft:works. Instead. the Desk Writer prints: "Datacomm Error - please 
check ba udra te" . (Right or wrong, there's no period a fte r " Da t·acomm" 
and «baudratc" is spelled as one word. ) 

Troubleshooting Other NuBus Card Installations 
The RO.vl chi ps supplied wi llt the origina l Macintosh lllim..it each _1\JuBus 
ca rd to 1 1B of on-board memory. Laser prin ter ca r·ds and 32-bit video 
cards conta ining more Lltan 1 MB of on-board memor y don' t \vork on 
1 hese machines. 

The fi x involves a R0.\·1 upgrade. Insta lling revision B ROMs elimi­
nates the problem. Insta lling revision C RO.Yls which ru·e included with 
the floppy drive high dens.ily (FDI-ID) upgrades (described in Chapter 8) 
a lso eliminates the problem. To find out wh ich ROMs are in you r origina l 
.VIacimosh ll, refer lo Chapter 6, F iglLJ'es 6 -7 and 6-8 for exact chip loca­
lions, and refer to Table 7-3 for ROM version inform ation. 

Table 7-3. Ylacint osh lf H0~11 [denti fi carion 

U3/UF11 lA /lF12 U5/U011 l6/l012 Revision 

:3 STOOGES .3 STOOGES MACII H0.\-1 THHEE STOOGES 
LLv1 .. 366 .\·1 Lv 1.:Jo6 .\'111 v 1.3 llll v 1.3136 Original? 
:H2-0108A 3-t2-0 I 07:\ :H2-0100A 3-t2-0 105A A 
:H2-010RB :3-t2-01 0713 J-t2-0 1 OoB 3-t2-0 I O.'JB B (Fi.xcs 1\u Bus) 
3+2-064213 3-t2-064 1 13 :H2-064013 342-0(>3913 13 (udcls FDIID) 
:H2-06-t2C 3-t 2-064 ·1 B 342-06-tOB 342-0uJ<JC C (later FDIID) 
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Expansion Cards for the Macintosh llsi 
Unlike the Macin1 osh Il/Lix/llfx allCI the Macintosh Ucx/llci, tlte Macin­
tosh llsi does not con tain a NuBus-compatib le expansion slot. T he single 
expansion slot that it does contain is designed for one of t-wo optional 
adapter cru·ds which add either a NuBus slol compa lible with other 
Macintosh 11 computers, or an ~\llC68030 ('030) proces or-direct slot 
(PDS) compatible with the Macintosh Se30. Botb cards also provide 
an MC68882RC20A floati11g point u11it (FPU), also known as a math 
coprocessor. 

Figure 7-13 shows an adapter en rei which adds an '030 slot The 
empty slot is at 1 he top of 1 he adapter cru·d. AcLUal ' 030 cards pi ug imo 
t his slot, span the lop of the CP · cabinet , and rest on a plastic support 
shelf a u ached to 1he power supply. T be support shelf is included with 
the adapter card , 110t with 1 he ' 030 (or NuBus) cm·d. Note also that while 
adapter cards mount vertica lly (up and dow11 ), expa nsion cards moun1 
horizonlally (across the top of the CPU cabinet), as suggested in Figure 
7-14. Since heal. rises, any expansion card iu a Macintosh Llsi tends to 
run hot 

Coprocessor 

Figure 7-13 Optional adapter cards for the Macintosh llsi 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 I lsi Expansion Card Installations 
Due to power supply limitations, uBus ca rds req1Jiring over 15 walls 
and PDS cards requjring over 7 watts may uot work in a fully configured 
l'vl acintosh Usi. The stock Mac IIs i power suppJ y is only ra ted for 44 
\vaus. With 17MB of RAM and an 80MB hard ch-ive, there's not much 
power left over for expansion cards. Under such circtilllSUm ces, a 20-
waLL Macintosh Display Ca rd 8 .24 CC may prevent the computer from 
turning on. The fix is to rern ovc the offend ing expansion cru·d and re­
p lace 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 prob lem has to do wi1h the number of expansion slots. A llsi 
adapter card adds onl y one expansion slot (eithe r ' 030 or uBus). PC­
compatiblc coprocessors a nd graphics accelerators which require more 
tha n one NuBus expansion slot arc physica lly incompatible. 

T hat's it for expansion card upgrades. ·ext, we' ll look a1 disk drives. 



8 

FDHD-Disk Drive 
Upgrades 

This chapter shows how to add a second disk drive to the Macintosh ll/ 
ILx/llfx. internal and external drives arc covered, including floppy-disk 
high-density 1.4 YfB drives. The instructions given here assume that 
you're thoroughly familiar with ESD and that you know how to take 
your Macinlosb apart. If necessary, please read Chapter 1 for £SO­
prevention informat ion and Chapter 4 fo r take-apart information before 
proceeding. 

Types of Disk Drives 
Macintosh d isks ca 11 either be single-sided double-densi ty (SSDD), 
double-s ided double-density (DSDD), or double-sided high-densi ty 
(DSHD). S DD disks work with 400K disk drives. DSDD disks work 
with 800K disk drives . DSHD disks work with 1.4 Nffi disk dri ves . 
Apple-brand 1.4MB disk drives are officia lly known as floppy disk high 
density (FDI:-ID) drives and also refe rred to as super drives. 

400K Disk Drives 
T he 400K disk drive used in the origina i128K Macintosh, 512K Macin­
tosh, L isa 2, and Macintosh XL is a single-sided, group code recording 
(GCH) model. Single-sided means that the drive has one head (a lower 
head) and consequently the drive onJy writes to the lower side of the 
disk. T he upper side of the disk is not used. 

189 
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Group code recording means t hut 1 he speed o[ the drive's spinner mo­
tor is varied. Since sectors ncar the diskette hub spin slower than sectors 
near the diskette rim, slowing dow11 the drive's spinner motor wlten the 
read/writ e head is overt he outer sectors i11crcascs a disk's storage capac­
ity. When Lhe same SSDD disk is formatted under constant-speed modi­
fi ed frequency mochtl at ion on a PC-compat ible computer, it holds on ly 
360K of data, 10% less than wlten fo nnat1 ed on a Macintosh. 

On the 12BK/512K/512Ke and the Yfacint osh Plus, speed regulation 
for the -tOOK disk drive is provided by an A C PAL on the logic board. 
:Vlacint osh SE logic boards also provide speed regula tion for 400K disk 
drives. Other Macintosh logic bonrds incluuing aJI .VJacintosll l1 logic 
boards do not. If you 1 ry to use a 400K disk drive 011 an SE .30 or a 
\IJacintosh U, it wo n' t hurt any1h ing. but the drive won 't work (not even 
as a 360K drive). Wl1en you insert a 400K disk, the dri ve spins briefly at 
constant speed, then, lack iug the ex ternal speed control signal, it comes 
to an ab ru pt stop , :111 d ejects the disk. Please not e that tltis doesn't mean 
you can ' t use 400K disks in a Macint osh I1 series comput er, only that you 
can't attach (or install) au uLJ 400K disk dri ve La a Macintos h II. 

BOOK Disk Drives 
The BOOK disk drive used in the 5 12K enhanced .Vlaci ntosh, the Macin­
tosh Plus, Lhe original Macintosh SE. and 1 he original Macintosh II is a 
double-sided, CCR model. Double-sided means that the drive has two 
beads (upper and lower) and consequently the drive wrires to both sides 
of the disk. 

Unli ke 400K drives, the mot or speed on BOOK drives is self-regulat­
ing. Ln order fo use an BOOK disk drive in a Macintosh that also provides 
regulation , lines 9 and 20 of the disk drive da ta cable have to be cut. If 
lines 9 and 20 arc IIOL cut , the drive pu lses i11ccssalllly and J ocsn'L work. 

1.4MB Disk Drives 
The 1.4 MB floppy di sk high density (FDHD) super drive used in the 
Macintosh SE FDHD/SE.30 ~mel the .Vlacinlo. h LLx/llf..x, llcx/ci, I lsi, and 
LC is a double-sided model that supports bot h GCR and modified fre­
quency mod ul ation (MFM). 
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Unde r lacimosh Finder software, S DD disks can be forrn atted to 
400K, DSDD disks can he fonnatt ed to BOOK, and DSHD eli ks can be 
formatted to 1.4 \1J3, using CCR datn encoding. The .Macintosh a llows 
both SSDD and DSDD disks to be formatted to BOOK or 400K. DSl-ID 
disks can only be fonn atted to 1.4MB when using a FDHD dri ve. 

U11der App le Fil e l:.':xc ltange softwa re (vers ion 1.1 or grea ter), DSDD 
disks ca n a lso be forrtt aued to 720K and DSHD di sks can be formatted 
to 1.4 M 13, using M ''.VI dnra encoding. Generi c text and grapltics fi les can 
then be copied to the e disks and tlt e disks can be read in PC-compatible 
computers under Microsoft Disk Operating System (MS-DOS). Forrnat­
(jng a disk with Apple File Exchange is illustrat ed in Figure B-1. 

[d Completely erose and initialize 
the disk " Untitled"? 

@ I 'I'IOK Macintosh IQ 
II 

l'n>llllS b 
( Erose l ~ Concel ~ 

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 Fi le Exclta nge software is the officiaJ way for .Vfacintosh llx/ 
llfx, ;\llacintosh llcx/ci, and Macintosh llsi co111putcrs to share disks wi1 h 
PC-compat ib le contpu tcrs, bu t M '-DOS format1ing doesn't work on 
original Mac Tis equipped only with BOOK dri ve . To make full use of 
Apple f ile Exchange softwa re on an original ~1Jac U, you have to add a 
1.4 18 Sttpcr drive and insta ll an FDI ID/ROM upgrade. 

Formatting Rules 
Brand new, brrutd- naJIIC SSDD disks can often be formatted to BOOK 
wit.h uo problem whatsoever . The reason used brand-name di sks give 
problems ltas to do with the prcss11re pad used (in p lace of' an upper 
ltead) on -tOOK disk drives . Over a period of 1 irnc, the cotton-like pres­
sure pad nccurnu la tes grit which grad uall y sands away the upper side of 
the disk (like a disc sander). The more the di k has been used, tlte more 
1he upper side has been sanded, tltc less reliab le i1 becomes. 
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F'or unrelated reasons, DSDD disks that become unusable may also 
have problems on the upper side. If that's the case, 1hey can usually be 
formatted to 400K, where they will continue to give good service in 
single-sided disk ch·ives. This salvage met hod is f,ruaranteed to work a1 
leas1 50% of tbe lime. 

Some firms sell el i k notcl1crs that al low you to format DSDD disks to 
1.41'vffi . In general, disk notchers on ly work reliab ly witJ1 the best brand­
name disks. \Vitl1 other brands, onl y abo m 50% of Lhe DSDD disks you 
notch will actuall y fo rmat to 1.-t MB. Afterwards, a full 50%, of tJ1ose wi ll 
prove to be unreliable. 

In genernl, floppy disks sho1dcl on ly be format ted in their nat ive disk 
drives. DSHD disks have tJ1inner magnetic particles than DSDD disks. 
Thinner rnagnetic particles require weaker magnetic signa ls and ''icc 
versa. The biggest problem occurs when high-density disks are forma1-
ted to BOOK in a high-density drive. Under certain circumstances when 
tbe disk is subsequc11tly used in an BOOK drive (which has a stTonger 
head) , Ll1e data lllH)' become scrambled. 

Another problem aJ·ises ,vhen someone bas taken a DSI-iD disk and 
[orrna1t ed it in an BOOK drive. The BOOK drive doesn' t know abo11 t 
DSHD disks aod formats it as an BOOK disk. When someone takes tha1 
disk and iJISerts it imo a '1.4 ~1B DSHD drive, the drive realizes it 's a11 
DSHD disk, but doesu' t understnnd the BOOK fonna11 ing (because 
you 're not suppo eel to formal DSHD disks to BOOK). Thus, the Macin­
tosh thinks that t.h c disk is not readable and asks you to in itialize the 
disk. l11 order to read a DSI-ID disk fonnalledto BOOK in a fo'DI-10 drive, 
cover the open ing on the opposite side of the disk lock notch wilh a small 
piece of opaque tape. 

(It should be noted that PC-cornpatible computers have similar prob­
lems. 360K DSDD 5 1/4 -inch disks f'ormallcd in a 1.2MB DSHD drive 
crumol be read reliably i11 360K drives.) 

Idea lly tbcn, at least until such time as BOOK disks are no longer used, 
it makes sense to have both BOOK and 1.4MB disk drives. Tbe Macintosh 
llcx/ci and the Macintosh Usi arc fa ctory CCjl li pped with one internal 1.4 
MB drive and one ex l.emal disk drive connector. To add an externa l 
BOOK disk drive, a ll you have to do is plug one itl. 

On the Macintosh 11/ ll x/llfx, adding a second disk drive is somewlta t 
more complicated. T hese comp11ters are not equi pped wid1 external disk 
drive connectors. In 1 he ne.\1 sect ion, we' ll sec how to add 011c. 
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Building an External Disk Drive Adapter 
A shown in Chap ter 4 , Figure +4, Lhe Macintosh II/Ilxlrlfx can hold 
two interna l disk drives. The d isk drive data cables plug into 20-pin p lug 
connectors on the logic board . The plug connectors, shown in Chapter 6, 
Figtu·cs 6-7. 6-8, a11d 6-9, ar c generally marked .11 6 a nd J 17. T he board 
references (J16 and .1 17) may read frorn left to right, from right to left 
(J17 ru1d J"1 6) or they may be unmarked (? and ?). Hegardless of how 
they a rc nwrked , tltc plug connector on the r ight is for the right s ide 
drive, ::mel the plug con11cctor on the left is for UJC left side drive. lf the 
Macintosh 11 docs not have a second internal disk drive, then U1e other 
plug connector can be fitted with an adapter cable, r outed through the 
back of the computer and used to connect an external disk drive. Figure 
8-2 provides wiring detai ls for making your OWl l cable. Table 8-1 p ro­
vides a part s list. 

CONNECTIO.f\IS 

tnC-20S I ------- --- 1 D/3- 19S 
2 -------- -- 11 ,--

3 ---------- 2 0 
19 - r;a 20 

-1 ---------- 12 r; t- 10 - 19 -a a 5 ---------- 3 00 

6 13 00 a a ---------- 00 a a 7 ---------- 4 00 
a a 8 1tf 

00 
a a ---------- 00 
a a 9 ---------- /V/C 00 
a a 10 15 11 -

00 

a a ---------- 00 

"'aa - 2 II ------ ---- 6 '--'-... 
/'- 12 ---------- 16 0 " 1 13 -------- -- 7 1 

1-1 ---------- 17 
15 ----------

EXTI,~RN!I /, JI/E/11 16 ---------- 18 EXTERN; tL fi/EW 
17 ---------- N/C 
18 ---------- 19 
19 ---------- NIC 
20 ---------- N/C 

Figure 8-2 Wiring instructions for Mac 11/llx/llfx to external disk drive adapter. 
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Table 8-1. Part!; Lis t fo r ~xtemal Disk Drive Ada pter Cable 

QuanHjy DcscripHon 

I 

2 

Construction Notes 

0131 9-S (socket) 

013 19-1 I (hood) 

feeL of 20-conductor ribbon cable 

IDC-820 (socket for 20-condllctor ribl>on cable) 

Socket nu111bcr one on the insula tion d isplacem ent conn ector (ffiC) is 
indi cated by an a rrow etched imo the rlastic bou. ing. Wire number one 
in the 20-conduct.or ribbon cable is indica ted by a red stripe. Start by 
find ing th e arrow e tched in to the p las tic housing. Alig n t he red stripe on 
the 2 0-conclu ctor ribbon cable wit h th e a rrow on Lhe housing, insert the 
cable, and squeeze the two balves of t he lDC together. You can b uy a 
s pecia l tool (ca ll ed a n fDC crimper) for SCfLteezing rDCs, but an ordinary 
shop vise works fin e. In either case, ym r on ly ge1 one shoi , so line up t he 
connector very carefu ll y befo re you squeeze. 

To prepare th e other end o f t.hc ca ble, lay it ott a fla t board and sepa­
rate the wires using a sha rp razor kn ife. Make each strand abom 
1h. inches in leng th . Strip 1/ir.- inch of illS ul a ti oo from ea ch strand. 

Nex t. tin the stripp ed ends wirlt a tiny amount of solder. W hen that's 
done, secure Lbe DB-19 in a ma ll shop vi e, a nd tin each of the solder 
c trps . Once tbe stripped ends a tt d th e so lder cups a rc tinned., p ut t he 
solder awny. [ s ing u 15- to 25-watt ( low-wattage) soldering pencil \Vith 
a ver y fine point , tou ch the tinned wires to the tinned solder cups and 
rnclt the jo ints without. udding any more solder. 

\Vl1e11 soldering tlte riubon cable to the DB- 19 , bear in mind that the 
socket num bers \Vi ii be reversed. Oo 1 he solder side of the DB-1 9S, th e 
numb er s go th e opposit e way. They read from left to right , not rig ht to 
left. 

A small shop vise or a he lpi ng hands tool (a set of al ligator cl ips a t­
tached to a weighted s tand ) makes tlt e so lder work go mu ch faster. 
Wit.bo11 t so mething 1 o kc~p the D B-19S from moving, soldering the wires 
is very diffi cul t. 
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f:f you ' ve never made this type of cable befor e, allo\v yourse lf an !tour 
to fini sh the job. Othe rwise, a ssumi ng a well -equ ipped work shop, you' ll 
need about 15 minutes. 

Installing the Adapter Cable 
Once you build the ca ble, i(s a s i111plc ma tler to insta ll it. Here's tile 
genera l proccdnrc: 

1. Follow the ta ke-apart procedure given in Cha pter 4 for the ~laci n­
tos lt ll/ llx/Ilfx. Remove the lid of the CPU as shown in Figu res 4-1 
to 4-4. 

2 . Select an unused l\ uB us s lot, remove its expa ns ion cover s hi eld a nd 
push out its !tole plug us sh own in Chap ter 7 , F ig u re 7-2. 

3 . Starling from tltc outside (not d1c ins ide) of the CPU cabi net, rou te 
tltc IDC socket connecLO r through the expansion cover open ing. 

4. P lug the IOC-20S socket con nector into an unused di sk-drive plug 
counector on th e Macintosh Illogic bourd. i\ s i:ihown in Clta pter 6, 
Fig ures 6-7 and 6-8. tltc unused disk-drive connector is generally 
marked .11 6 or .1'1 7. Tltc two connectors a rc keyed. There is onJy 
on e way to fit them together. Tltere is no way to fi t them together 
backward . 

5. Adj11st Lite ri bbon cab le so t lttll t he DB19-S dangles couvcnicntl y 
out th e back o f the C PC cabinet. Taking care no t to pinch the 
ribbon cable a 11 y more t !Ja n uecessa ry, carefully reins Ia II the ex­
pansion cover shield and th e hole plug. 

6. Rea tta ch the lid of d1c CPU. 

Using the Adapter Cable 
.lust like the extcrua l disk dri ve connc:cLOr on a Macint osh ll cx/ci aud tbe 
Ylacintosh llsi, tltc adapter cable onl y wo rks wi th self- regulating d isk 
drives. lf you try LO usc a u cxtenwlly regu lated d rive (400K or non­
Apple BOOK) on tlte adap te r ra blc, it won ' t l111rt a 11yth ing, but t lt c drive 
won ' t work. \Vhcncvcr you i11 scrt u disk, the m otor will spin briefly, 
the n, lacking tltc external speed con trol s ig na l, it will come to an abrupt 
slop and eject the disk. As mentioned previously, th ere's no tl1ing 10 be 
done abo ut e.xtc rna lly regulat ed disk drives. They wer e des ign ed fo r usc 
on the 128K/512K/Mac Plus a nd Mac SE, no t for usc on a .VIa cintosh Ll . 
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On the original Macintosh II , adapter cab le usc is also limited 10 se lf 
regulating 800K externa l disk drives. Self-regulating 1 .4 Ml3 drives do 
work, but 1111til yo u upgrade the read-o nly memory chips (HOMs) and 
tbe integra ted Wozn iak mach ine (lW.\11) on the 1acin tosh ll CP - board, 
they only work as 800K drives and not as well as the real tbing. 

On the Macirrtosb Tfx/ Ufx, the adapter cable works with both sclf­
reg11lating BOOK and 1 .4MB disk dri ves . Since both t he Macintosh llx 
and Hfx arc factory equipped with internal 1.4 Ml3 disk drives, the 
adapter cable is a great way to make usc of externa l Apple-brand BOOK 
drives U1at you aLready own . 

Installing a Second Internal Disk Drive 
Alternately you CUll install an scconu interna l disk drive in a Macintosh 
11/llx/Ufx. Sources for low-cost BOOK drives include dun l-drive Macin­
tosh SEs that have received iitt crnal ha rd drive upgrades and/or dua l­
drive Macint osh SEs that have rece ived FDHD super drive upgrades. 
Maci11tosh SE disk drives and Macimosb n disk drives arc 100% inter­
changeable right down to the mou nting hardware. A second 1.4 MB 
drive can a lso be added to a Macintosh LL/Ux/W:X., but umi l such time a 
BOOK disks arc no longer used, this m a kcs less sense. Regardless of wha t 
drive you choose to install , t:he insta ll ati on procedure is the same: 

1. FoUow the take-apart procedure give11 iu Chapter 4 for the Macin­
tosh li / ILx/llfx. Hcmovc the lid of the CPU as showt t in Figures 4-1 
lO 4-4. 

2. Unplug t:he data cable from UlC plug connector on the back o[ the 
new di sk dri ve. 

3. Plug tile data cab le imo the ernp ty di sk-drive connector on the 
Macintosh II logic board. As shown in Chapter 6, f igures 6-7 and 
6-B, the disk drive connectors Rrc gcueraJi y 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. Undernea th the front of the disk drive mounting bracket arc two 
meta l prongs t..ha t fit into slots cut into the drive hay . Insert the 
prongs into the slots aJJCI slide the disk drive aU t..hc way forward. 

5 . Sec11 re tbc huck of the disk drive mou11ting bracket Lothe drive bay 
whh a single 3 .5 x 8-mi lli mctcr Phill ips-head screw. 



FDHD-Disk Drive Upgrades 197 

G. Plug the clara cable into Lhc pin header at the back of the disk 
drive. 

7. Heat tach the lid of the CPU. 

When ins talling 1 .4 .Vffi drives into o riginal Macintosh II CP Us, bear 
in rnind tlrm n nlr.ss yo u upgrade the HOMs a nd the integrat ed Woz niak 
machine (J \Vt\11) on the Ma cintosh 11 logic boa rd, they'll on ly work as 
800K d ri ves, an d not a s well us t he rea l tlting. 

Installing an FDHD/ROM Upgrade into a Macintosh II 
The offi cial Apple FDII D Macimosh II Cpg rade IG t, pan number 
M0244, provides th e five c hips you need to get a 1.4 l\:ffi super drive 
working in an origina l Mac intosh II. Tab le 8-2 provides a parts l is t with 
board refe rences for va rious revisions of the Mnein tosh 11 logic board. 
1~ ig ttrc 8-3 shows the genera l a rea wher e th e five ch ips arc located . 

Table 8-2. Pa rts Lis t fo r App le fD I-lD ,.., Macimosh T1 Cpgrade Kit, pan 
number M0244 

Qua n Wy Part ~umbe•· Descr iption Board References 

342-06-tOB Medium high H0.\1 U5 HOM5 jJ) I I 

342-0(>3YC: High 110M U6 ROM6 UD12 

3-t2-06-t2C: Low Hm. t L~J R0 .\1:3 UF11 

343-06-tl B Medium low H0.\11 U4 ROM4 UF1 2 

34-180062-01 SWIM CCH/MFl\'1 U6o 1\V.\1 Ul iO 

FDI ID conrrollcr 

In addit ion t.o the App le I'DHD Mac in tos h rl L.Jpg radc Kit, part 
nulllbcr M0244, you need a n FDHD drive tnl'chan ism, pan number 
661 -0474 .. a disk drive da1a cable, pan n11 mber 590-01 88, and System 
software vers ion 6.0 .2 or lat er. Earl ier Sys tem oftwa rc versions don' t 
support 1 .-+ MB drives, not even \vhen a n F DHD upgrade ki t is insta lled. 
These it crn s arc s lto ,v n in Fig ure 8-4, supe ri mposed on a Mac II logic 
boa rd fo r c l ~lrity. 

It should be 110 tcd tlt ut Sys1em softw a re vers ion 6.0.2 is the mj nirnum 
FOl iO requi rem ent. System so ftware 6.0 .-+ is preferred fo r stock CPUs 
wit h 1 MB of DHAM. System 7 and beyo nd is preferred for upgraded 
CP s "'ith at lea st 2M B of DBru\l 
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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 U66 . 

. 11'1'/.I,' ('(J,\IJ'l i'TJ.Jt 
0 19~7.1')\') 

~:!O·Oif-...'t-O:t 

t.J0-01-111· 

.llriC II l .ogic Board 

JM 'I l l r;wu ; 

l5 l 1fi 

DO- //OMs 

DO 
/!.1 I !-I 

}1) /1/)/)fl/1 f.' 
\lfX'l M.Vl .H 

\ OOK DJ/111-.' 
.II/X I IA:\'ISM 

Figure 8-4 In addition to the Apple FDHD Macintosh II 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 vers ion 6.0.2 or later. Parts are superimposed on a Mac Il logic board 
for clarity. 
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Once you gather the FDT-10 upgrade parts, i t"'s a simple maller to in ­
staU them. Here's the general procedure: 

1. follow the ta ke-apa rt procedure given io Chap ter 4 for ihe Macin­
tosh ll f lh/Hfx. Hernove the lid oft he CPU as shown in Figures 4-1 
to 4-4. 

2. Unp lug the drive ca bles. As indicated io Figure 4-4, unplug the 
disk drive daln cab le(s) from tlte logic boa rd. C"nplug lhe l11t rtl 
drive data and power cables from 1 he hard drive. 

3 . Remove lhe dri ve bay. As indicated ir1 Figure 4-4, 11 nsc rew four 
Philli ps-head screws and lifl stra ight up. 

4. lnspccl rh e logic board. If necessary, blow out accum ula ted dust 
with compressed a ir. 

;:> . Loca te the 1\VM socket.. On early .logic boards, as shown in Chupler 
6, F igure 6-6, the IWM sockcl i~ at board reference U66. On Iuter 
logic boa rds, as shown in Chapter 6, Figw·e 6-7, the 1\VM socket is 
a l boa rd reference Ul1 0. Note tltat the IWI'vl is a 28-pin plastic 
Jeadless chi p (PLC). 

6. Observe the ex isti ng chi p orientation. As shown in Figm e 8-3, the 
left side of the PLC is beve led. ;\ dot print ed 011 top of the PLC 
faces t.he power supply. If's very irn portan l to note the oriental ion 
detai ls now, before you remove tl w ex isting IWM , so that there is 
no confusion when il co nt cs ti rnc to insert the replacc11tent chi p. 

7. Hemove the l WM. As shown in Fignre 8-3, the upper -lefl and low­
er- right co rners of the 1\V.\1 socket arc slott ed. T lte easies l way to 
remove the chip is with a PLC removal too l, but you can also pry it 
out (ve ry eur·cfully) using a #2 jeweler's screwdri ver. lnscr1 lhe 
screwdriver tip into one of the slots (between the chi p and the PLC 
socket, not betwee11 li te socket and the Iogie boa rd ) and pry gently. 
Take tiny bites. Move the tool bnc:k nn cl fnrrh from slot to lot. 
Don' t try 1.0 pop the chip entirely from one sloi. Brute force doesn' t 
wo rk 0 As \Vi 1 h all del icale work: "Noo e (/Jon:; a, mas e ojPilo." (I 1 's 
nottlt c force, it's the leclt niq uc.) IJ you don' t usej eilo .. (if yo u don'·t 
ta ke tiny bites and 111ove the tool back and forth front slo1 w slot) 
you rnay snap 1 ltc tool, or you rnay break the PLC soeket. 

8. lnstall the SWIM. Point the dot 0 11 top of the S\VJ ~vl toward the 
power supply and gc~td y press dte chip into the PLC socket. Press 
gentl y. lf you pound tl te chip with your fist, yo u ma y break lite 
logic hoard . 
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9 . Locate the ROM sockets. On early logic boards, as shown in 
Chapter 6 , Figure 6-6, the ROY! sockets are at board references 
U5, U6, U3 , and U4 . O n later logic boa rd s, a s show n in Cha pter 
6, Figure 6-7, Ll ~e R0 .\1 sockets are at board refe rences UD11 , 
U D12. UF11, and UF12. Note that the ROMs arc 28-pin plastic 
d ua l inl inc package (DIP) chips. 

10. Observe t he existi ng chi p o rien ta tion. As show11 in F igu re 8 -3, 
one end of each ROM cltip is notched. Each notch faces th e front 
of the CP U cabinet. It 's very itnporta.nt to note the orien tation 
detail s now, before you remove the existing ROMs, so that there 
will be no confusion when it contcs t ime to insert the replacement 
ROMs. 

11. Remove the ROMs. The easiest way to remove them is with a DIP 
JC remova l tool, b ttl you can a lso pr y th em out (ver y cm·cfuJiy) 
using a sm a ll scrcwJrivcr . lnserl the screwdriver ti p between the 
chip a nd the sockcl (not be tween the soc ket and the logic board) 
a nd use an a ll croa ting lever techniqu e. Don't n·y to pop a chi p 
enti rely from one side of its sockeL Brute force doesn' t work. lf 
you don' t use j eilo, (LCchniqu c) you' ll bend the pins on the old 
ROMs ru1d your dea le r may re fuse to take tbcm in trade. 

12. Insta ll t:hc replaccntcnt. ROMs. Refer to Table 8-2 for part num­
ber to boa rd re ference informal ion. Be su re to point the notches 
towa rd the front of the CP U ca b inet. The easiest wav to insert the 
ROMs is witJ1 a DIP TC insertion tool bu t. you can n l~o insert them 
(very careful ly) by ha nd . The ''jeilo" here is to get a ll the pins 
slurted simultaneously. 

13. lnspect. the ROMs. Muke sure that they arc ori ented cot-rcc1ly, 
seated fin nly, und I ha t none of the p ins Me bent unde r or s1icki ng 
out from lite sockets. 

14. Bcinsw ll 1he ctrive buy. As indicated in FigUJ·e 4-4, atwch the 
d rive bay with fo ur 3 .5 x 8-milli mcter P hilli ps-head screws. 

15. Ins tall t11e 1.4MB drive mechan ism. Underneath the front of 1 he 
disk drive mounti ng bracket a rc two nt et.a l prongs that fit into 
slots cut into IJ1e dri ve bay. Insert the p rongs into the s lots and 
s lide the disk drive a ll the way forwa rd. Secure the brack et to the 
drive bay with one 3.5 x 8-mill imetcr P hill ips-head screw. 
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16 . Reconnec t t.hc drive cables. As indicated i n f igure 4-4., pl11g the 
hard drive d a ta a nd power cables into the ha rd d rive. Plug the 
new data cable int o th e connecto r a t the back of 1he 1.4MB disk 
drive'. As s hown in Chapter 6 , figures 6-7 ancl6-8, the disk drive 
con necto rs on the Mac intos h Illogic board a rc genera ll y marked 
.f16 o r )1 7. The one loca ted on the right is for the o rig ina l ( rig ht 
s ide) drive . The one located on the left is for the new (lef1 s ide) 
d ri ve. 

17. Beattach the li d of the C PU. 

T o test the FDH D upgrarle, fo rma t a b lank DSIID d is k in lhe ne\v 
dri ve. Unde r Finder vers ions supplied with System 6.0.2, 6.0.3 .. 6.0.4, 
6.0.5, a nd 6.0.7, the formatt ed DSIID disk window should show 12K in 
d is k a nri1 ,404K avai lable. Unrler Finder versions supplied with System 
7.0b , the forma tted DSJ ID di sk wi ndow should sltow l 2K in disk and 
1.3 MB ava il ab le. 

DS DD di sks ca rr a lso be fonnaued in high-dens ity drives, altho ugh it's 
not a good idea . i\twC'rlhc less, you rnay want to try it , just to make sure 
evcrythina is workiJr " okav. Under Finder ver ions s upplied with System . b 0 . . 

6.0.2, 6.0.3 , 6.0 .4, 6.0.5, and 6.0 .7, the formatted D SDD dis k wiJ1dow 
sho11ld show 7K in di sk and 779K availab le . nd er F inder vers ions Slip­
plied with System 7.0b .. the forma tt ed DSDD dis k window s hould s how 
1K in disk a nd 785K avai lable. 

Troubleshooting BOOK Disk Drives 
Prob le111s w ilh 800K d ri ves arc inva riably related to the load ing rails and 
the eject mechanism. Over a period o f ti me dust clogs the mechanis m . 
Eventua lly, the g rea se dri es up. Soo ner or later the eject mecha nism 
ja ms, and disks bccontc s1uc k in tire rails, c pccially disks wit h th ree or 
more la bels affL'<ec.l to thc 11 1. At th a t point, the problem would be easy 
eno 11g h to repa ir, except tha t frus tra ted users, i11 variabl y armed with 
need le nose pli ers, Lend to l'orc ihl y cxtn1ct the di sk. Fo rcibl e ex traction 
bends th e eject levers and damages tire upper read/write head. Typ ical 
head darn age is i llus t rmed i 11 Figure 8 -5 . 

When tire uppe r head is bent, every BOOK rus k y-ou insert returns a 
d ialog box staLing : "'Th is dis k is unreadable. Do you want lO initia lize 
it?" When yo u cl ick tire OK IJu tt on a 11 d select "' two-sided ,''' the initia li za­
tion fail s. To verify tlrat prohlc r11 is rel:ued Lo the upper read/wri te head 
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(11ot sornclh.ing else) , inserl a blank disk and try initial izing it as "one­
sided." I r Lite rlisk forlllats to 400 K, then you know IJ1al a bent Ll pper 
head is definitely 1 he problem. 

Heplacing lhe head assembly is easy enough. Aligning it: properly is 
not. To do lhe job right, you need nn a lignment di sk, exerciser sof1wa re, 
and an oscilloscope. All cost more d tan a professional repair, so for most 
peop le., I he on ly cost-effecl ive option is 1 o send out the drive. For a I ist of 
repair shops 1 hal specia li ze in disk drive work, refer 10 Appcndjx B. 

~--- :\"OR!l/11 /, UI'I'EJI IU01D/W/II'l 'l:' 11/?AIJ 
t"_-'------,,_.....,~;p~l IS P;IIIAU. /·:1. TO /,OW/>.'11/IJ::;II) 

SIDE V/1,_'/1' 

~--- !);WA GED UI'Pfo.'I/IIEAIJ/11'111'1'/~· IIIWJ 
L ______ _i,f--p--.JI /lA ~ /JI:"/~V 1'1 iUL'JJ FOI/IIWI/J 

Figure 8-5 Forcible extraction bends the eject levers and damages the upper read/write 
head. 

Somet imes, ever y BOOK disk you insert returns a dialog box, slati ng: 
'·This disk is unreadable. Do you wan1 to ini tia lize it?" even when you 
ha ven ' t experienced ejccl problems. In that case, the problem may have 
been c:w sed by airborne polh1La.n1 s. ll umid ai r carries cigarcLte smoke .. 
pollen .. sea sail , and o1her contan tinams into the drive. All th is mixes 
\\rith disk dust lo make morta r. The mortur eventually dries (usually on 
IJ1e heads) a nd disk drives 1ha1 wo rkccl perfectl y yesterday sudden ly s10p 
wo rki_ng. 

To verify Lhnt the prob lem is related 10 ajrborne pollu tanls and not 
sor ncdting else, inscrl a prcrnoistened clea tt.ing diske11 e, wa il tlte pre­
scribed lime (usua ll y a few minutes) and try inserting a disk. If every­
thing works now, the head was just dirty. Don '1 worry about it. 
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Types of Cleaning Diskettes 
C leaning cli.skcu es cortte in two types . One uses a p rernoi steuecl polyester 
pad. Wh en th is type is insert ed , the head pulls back LO trnck zero, the 
pad spins for u few seconds ( like a fl oppy di sk) and then yo11 get a '·This 
di sk is unreadable. Do you wan t to initiali ze it?" dialog box . At tha t 
poinl. clean irtg is fini &hed. T o eject lit e clean ing eli ke tt e, click tlte eject 
buU Otl. 

A second type uses soft pi le brushes. When th is type i inserted , the 
head is meLhodica II y s tepped across the brushes under soft wa rc contTo l. 
The brushes do a n11u.:h br lter job, but wi thout diagnos tic so ftware, this 
type does not work. A b rus h-trpe cleaning system com plete with diag­
nostic sof't.wa rc is s hown in F'igure 8-6, co urt esy o l' Trackn wte Ame rica. 

TRACK DIAGNOSTICS 
~ MID DIS-' Vn• vl 1.14f11JCIIAUC:l 

Figure 8-6 Trackmate Generation 3.0. Courtesy of Trackmate America. 

With cit her typ e of cleaner, the ···Thi eli k is un readable ... " p rob lem 
ca n suddenl y recur . Som eti mes recurre nce is caused by us ing a single 
bad di sk. Some disks rnak c more di sk dus t tha n others. D isk d us t and 
bot , humid a ir make heaclrnortar. lf the problem rCCLLrs, clean the drive 
aga in, retire the s uspec t disk(s) and try another brand. 

That 's it fo r f'DIID 11 pgrades . ~cx r. we' ll look at SCSJ hard d rives. 



9 

SCSI Hard 
Drive Upgrades 

This chapter expla ins Lhe difference be tween int erna l and external SCSl 
hard dri ves, shows l10w to instaJI lta rd drives into a Macintosh II.. and 
shows how to insta ll hard drives int o externa l e nclosures . The instru c­
tions g iven here ass ume tha t yo u' re thoroughly fam ilia r with ESD anrl 
that. you know how to take your Macinrosh apa rt. If necessary, please 
read Chapter 1 for ESD-prcvention information and Chapter 4 for rake­
apa rt information before procccdi11g. 

Types of Hard Drives 
.VIany people are und er the impression 1"11a t interna l and exte rnal SCSI 
ha rd drives a rc completely diffcre11t. T hey' re n ot. The main difference 
h~tw~P.n nn interna l ha rd drive and a n cxt.erna l ha rd drive is that the 
form er is mo unted i11 side a Macinto h II CPU cabiJ1el a 11d the Iauer is 
mounted inside an ex tern a l enclosure . As suggested in Fig ure 9-1, you 
can take any ha rd d ri ve out of a lacin tosh 11 and put it inside of an 
extern a l enc losure. Conversely, wid1 the exception of tJ1e .Vfacintosh Ils i, 
you ca n take any 3 .5-illc h form-factor SCSI hard drive out o f a 11 externa l 
enclosure and put it in side of a Macintosh H CP - cabinet. 

205 
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fn l em af enclosure 

{ford 
drice 

&1:1em af enclosure 

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 II CPU cabinet and the latter is mounted inside 
an external enclosure. 

The important point is tha l uny g iven hard ch·ive is a constant. Only 
the mounring hardwa re va ries. 

SCSI Interfaces 
SCSI refers to the small computer system inle1jace (an NCR 53C80 chip) 
buil t into every Macin rosh from lite Macin tosh Plus on up. A "lot of people 
have 1 rouble u nders tandi ng what an interface does . Tf computers were 
hu man beings, then t he logic board wou ld be Lhe bra in, lhe hard drive 
would be the stomach, a nd the personal biological system interface 
(P BSl ) woLJ d be the mouth and d igestive organs. Data woul d be li ke 
food. Food has to be ro uted througlt the PBST Lo your stomach, before iL 
can be d rawn upon by the bra in. T ills analogy is not perfect., but it geLS 
the idea across. No inlcrface-no digestion. 

Form Factor SCSI Drives 
Form- facLOr half-height SCSI hard drives a re made of three separate 
p ieces. As shown in F igure 9 -2 , the SCSI controller card (1) is joined to 
the d1·ive mechan ism (2) by a mela l frame (3) . T he diameter o f the drive 
mechanjsm can m easure either 3 1/2 inches or 5 1/<~ inches . T he heigb1 of 
a ha lf-height d rive mechanism measures a pproximately 1 1/ 2 inches. 
Since earlier hard d ri ve mechanisms measure approximately 3 inches 
hjgh, drives measuri ug ordy half as much (1 112-incbes high) a re known 
as 112-height d rives. 
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';;I ~~:===i:!::::==::=::::;:--;::::!r:J~ii!!!!~-- /Jri11e mecluwism ~ L' . -
Poll'er .v()(·ket -~ 1 •I , 0 "''"'""'""'~.,,. .. ,.,0 ,,;;:1 - .lletalfrauw 

/Jato sucket / ~ SCSI colltrol/,•r card 

Sid1• l'il'm n(l'i>rm-Fnr.tnr llard Orin• 

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 aJ1CI 4-32., the drive bay in a .viae­
in tosh TI/Ib:/llfx is la rge enough to fit either t he 5 .25-inch s ize or the 
3.5-inch size, but the drive bracket in a Macintosh ll cx/Ilci can only 
handle the 3 .5 -inch sjzc. Due prima rily to power-suppl y limi tations, the 
.\1acimosh ITsi can only ha ndle a n even sma ller one-third h eight, 3.5-
inch size. Although it is possible to get a low-power ba lf heigh t, 3 .5-inch 
d ri ve to work in a lls i, the extra drive h eig ht precludes the usc of a ful l­
size l\11Bus card so it 's not recommended. Th is informa tion is SLtmma­
rized in Table 9-1 . 

Table 9-1 . .Vlacintosh H li a rd Drive Capabil ities 

Model 112-hcight 112-hc ight 11:3 height 
5 1/4-inch 3 112-inch 3 '12-inch 

.vfac I I Yes Yes Yes 

Mac llx Yes Yes Yes 

Mac llfx Yes Yes Yes 

Mac llcx 0 Yes Yes 

Mac llci _To Yes Yes 

.\•lac I lsi - 0 l ot Recommended Yes 

Standard Hard Drives 
F orm - facto r dri ves di ffer from standard ha rd d rives in tha t both the 

drive a11 d the control ler ru·e supplied by dlC or ig inal eq uipment mrulu­
facture r. Private-label vendors sell the prepackaged drive exactly the 
way they get it. 
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Standard hard drives a rc manufactured wilhoUL embedded control ­
lers. Assemblers of ha rd dri ve subsystems (SCSl hard drives mounted in 
an external enclosure) have to provide the controller separa tely. As 
shown in Figure 9-3, that requires a bigger box, additional cabling, more 
cooling, and a bigger power supply. 

l'otr<"r '"P!•(r 

Sepumle (not t•miJedded) 
SCSI controllt'r mrd 

Stwulurd {no/ form·frwuu) 
hurd dri!•e 

li:."l·Wrnnl enclo.wre 

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 dri ves, standard hard drives can' t easil y IJc trans­
ferred to a Macintosh Ll , because there's no provision for mounting the 
separa te conu·oll cr ca rd. 

Setting the Bus ID 
Every hard drive, luscr pritttcr., scanner, etc., on the SCSI bus rrw st be 
assigned a unique identifi ca tion (lD) twmber. The Macintosh II CPU is 
factory set at ID = 7. By conven tion, int ernal hard drives arc assigned ID 
= 0. External device · arc ass igned lD = 1. ID = 2, ID = 3, ID = 4., ID = 5, 
and 10 = 6. 
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l~ach ID mmilier is ass igned by jump ing pin headers (generally 0.025-
i nclt . quare posts 0 11 0.1 00- inch centers) 0 11 the dev ice's SC ' I controll er 
card. Asso rt ed shorti 11g blot;ks (used to jump the pin header ) a rc shown 
in Figure 9-4. 

Figure 9-4 Assorted shorting blocks (pin header jumpers). 

Pin Header Locations 

Pin hrudcr locu tion vu rif•s from coni roll er ca rei to con troll er card. As 
sltown in 1-igure 9-S. d1 e SCSI ID pit ts on the Qu antum QJ\250 (the 
original -tOMB SCSI dri ve ttseu in the i\htcimosh JI/4-40 )sti ek up (at· a 
right angle) fro Ill {he Ill icl cllc or the CO li t ro lll ~ r ca rd. On 01 her d rives. the 
I I) pit ts may s tick 0 111 frolll (he para ll r l to) tlt e edge of tltc contro ller 
card. 

Figure 9-5 The SCSI 10 pins on the Quantum OA250 stick up (at a right angle} from the 
middle of the controller card. 
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Pin Header Labeling 

Pin header labeling nlso va ries from controller ca rd to cont.roUer card. 
The SCSI ID pins on the Qua ntum QA250 ar c labeled AO, A 1, a nd A2. 
On ot he r drives, the same pins a rc labeled \V1 , W2, and \V3. Sometimes, 
they' re not labeled a t a ll. T he imponaJll points to rem ember are thai 
SCS I 10 pins arc oft c11 labeled differently from d ri ve to drive, and Ll ~ey 

are no t. a lways loca terl in the same place. 

As illust.Tated in Figure 9-6, eacl1 drive can have as many as 8 pin 
header . On ly the firs t three pin headers a re used for setting drive IDs. 
T he remaining pin headers control other drive fWl cLions and shou ld no t 
be t.a rnpered with. Figure 9-6 shows how to set. drive ID numbers 0 
through 6. 

0 0 0 0 
0 0 0 0 
0 0 0 0 
00 0 0 
00 0 0 
00 A2 0 0 A.:? 
00 A I 0 0 A I 
0 0 1f0 lo ol Jt0 
SCSI ID=O SC'SI 11)= 1 

0 0 0 0 
00 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 112 lo o l Jt2 
lo ol ttl 0 0 A I 
lo ol tiO 0 0 110 
SCSI ID=:1 SC'SI IIJ='I 

0 0 l'inlwadr·r 

0 0 ., . 
0 

~
:)/Orlmg 

0 block 
0 0 
00 
lo ol 1t2 
IO o l A I 
0 0 AO 
SC'SI 1/)=fi 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 !12 
lo o l A I 
0 0 ; tO 
srs1 m =2 

0 0 
0 0 
0 0 
0 0 
0 0 
lo ol A2 
00 til 
lo o l ;tO 
SCSI 11):.5 

Figure 9-6 Drive 10 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 
A.s a general rule, the first and las t devices on a SCSI chain must be 
terminated. Interna l drives with JD = 0 (considered the first d evice) a rc 
usua lly terminated with tl1J"ce 220/330-ohm, eight-pin, s ingle inline 
package dual-termi11a 1ing resistor networks (SIP terminators) . A set of 
SIP terminators is showr1 in Figure 9-7. 

Figure 9-7 Sl P terminators. 

T he 220/330-oh.m SlP terminators plug into m acb.irte-tooled sockets 
rr cxt t.u the 50-pin caJJ ie connector a 1. the back of the drive. As shown in 
F igure 9-8, the termina tor sockets on 1 he Quantum QA250 {the original 
40 MB SCSI drive used in Lhc Macintosh ll/4-40 ) are labeled U31, U32, 
and U38. Othe r resistor networks at the back of the d ri ve are soldered in 
place . The solde red res is to r networks serve other purposes and sh ould 
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 e ight-pin S IP 220/330 dua l-tennina ling re­
s is tor network is shown in Figure 9-9. ·ole that pin 1, which is indicated 
by a dot o r a s tripe print ed on the pn rl 's oul e r case, js c lcclrical ly differ­
ent frotn pin 8. P in I connects to chassis g round. P in 8 docs nol. When 
insta llin g dual-tcnninali ng resistor networks, it ' s importan t to o rient the 
dol o r the sLripc on the outer case s uch tha i pin number 1 plugs into 
socket number 1 (rltn ssis g round }. H one or more of U1e termina tors are 
backwards, you mn y not be able to format th e d rive or yournay get read/ 
writ e ("This fiJ e could not be written a nd wus skipped.") di sk e rrors. 

In nt ost ca ses socket nu mber 1 is labeled. lf not, you ca n eas ily identify 
socket number 1 w iilt n digita l mu llime tc r (D1VlM) set LO read K-ohms 
(K.Q). Here's the general procedu re: With a ll power to llw dri ve off, 
la uch the red probe to one side of the lcnnina lor socket and touch th e 
black probe to the dri ve chass is . As s hown in Pigure 9-10, a nd s uggested 
by 1 he g round symbol in Figure 9-9, socket 1 will read 0.00 ohms. 
Socket 8 w ill typica ll y read 100 ohms 10 2,000,000 ohms, depending on 
whe the r or not S IP tcrlll inalors a rc ins lallccl when you ma ke I he lest. 

-:J:IOO 

2 3 ~ 5 6 7 s 
X-lftH~ I it•u' 

Figure 9-9 The schematic of a typical eight-pin SIP 220/330 dual-terminating resistor net­
work. 
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1111 1111111111111 11 11111111 111111111 1111111 11 111111 111 111111 11 1111111 
0000000 00000000 00000 000 

orr 
FU ,At~· .'17.1111.1/.W:rm 

,., m. t 

O.OO nl 
A t 

nrr DODD 

Figure 9-10 Terminator socket number 1 reads 0.00 ohms. SocketS will typically read 100 
ohms to 2,000,000 ohms, depending on whether or not SIP te rminators are installed when 
you make the test. 

Terminator Filters 

Most in tern a l SCS I d rives ins talled in a Macin10sh IHx an d so me inter ­
na l SCSI d rives used in u Macint osh ll ci requ ire a SCSI filter to suppress 
line noise. T he SCSI filt er p l11gs iJH O the 5 0-pin socket at the back o f the 
SCSI drive. T he 50-p in d a ta cable tha t normn ll ~· pl11gs in tO d1c socket. 
plugs in to the filter . T his a rrange ment is shown in Fig ure 9-11 . 

T er m inat o r fil te rs can a lso be used on other models of the Macintosh 
II . !Ju t with the except ion of the Mac intosh IHx a nd the IIci, they' re gen­
era lly n o t necessary. T he fil ter adds two capac it o rs (2.2 mfd a nd 0.01 
111fd ceram ic) to the te r1ninator sciJe Jnat ic, as shown in F ig ure 9-12. 
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Dnta cable --
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Figure 9-11 A SCSI filter plugs into the 50-pin socket at the back of a SCSI drive. 
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Figure 9-12 The schematic of an 8-pin SIP terminator with built-in SCSI filter. 
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SCSI-Hard Drive Upgrades 
Anyone can install a SCSI hard drive upgrade into a Mac intosh II. It's 
equally easy to r ep lace an existing SCSI drive. There's reaUy noth ing to 
it. A II you need are: 

1. A form-factor SCSI hard drive that fits your m odel uf Mat.:intos h H. 
For deta ils refer 10 Table 9-1. 

2. A SCST hard-d ri ve instaUation kit that fit yom moucl of \llacin­
tosh Tl . 

3. A P h illips-head screwdriver. 

SCSI Hard Drive Installation Kits 
As shown in Figu re 9-13, SCSl hard-drive insta llation kits typically in­
clude at lcasl fo ur ite rns: 

• A Maci mosll disk with SCSI fo rmatting soft ware. 

• A 50-pin SCSI da ta cable. 

• A four -wire SC I power cable tha t fits yo ur model of Macintosh II. 

• A mounting bracke1 1hat fits your model of Macintosh Ll. 

ONTRACK 
c;ot.niT(R $I'STEJ.fS IIC. 

Disk Manager Mac~'' 
s.ll- klllllt-ip.i ltW Dri'c l r1\UIIJSt~ Kil 

Figure 9-13 SCSI hard drive installation kit. Courtesy of ONTRACK Computer Systems. 

To rep lace an exis ling Jrive, aJ I you need (other than the new d r·ive) is 
SCSI formatting softwa re. T he moun ling hardware from lhc old d ri ve 
(the 50-pin SCSI da ta cab le., the 4-wire SCSI power cable, and Lite 
mount ing b racket) ca n generally be reused. 
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Formatting Software 

Fonnn 11 i 11g soft-ware is used to sc1 up i11c drive [or Maci111 osh usc. To set 
up the sa1 nc drive for An1 iga, Apple II GS, or PC-wmpmiblc usc .. yo 11 
would need different formalting software. Since the OE.Vl has no way of 
knowing what type of computer yon O\\' lt. fonnattiug is gcuera ll y up to 
you. 

Don ' t take forma II ing softwa re for gra 11 t.ed. Qua li t.y m1d fu nctiona I it y 
varies from publisher lo pub lisher. Some programs, parti cularl y Disk 
YTanagcr 1lac from 0 TRACK Computer Systems, work exceptionally 
well and support a variety of drives. Od1er programs, like HD SC Setup 
from Apple., work only •narginally well and support relatively few d rives. 
l:u ge11eral, App le-brand drives that urc reformatt ed wit h Disk Manager 
Mac tend to run Custer a11d have 111orc usab le space on them. Disk .Y1 an­
agcr Mac can also fix some broken Apple-brand dri ves (Quantum and 
Seagatc) that App le's liD SC Setup considers nnsui table. There's rea ll y 
no comparison be1wec11 the two programs. Disk [VInnager Mac is much 
better than lfD SC Setu p. l\cxt to the hard drive, good formatting soft ­
ware is the most intporlant pari or the installation. 

SCSI Cables 

Fifty-pin SCSI data cables (sockct-lo-:;ockct ribbon cables) arc prett y 
much standard aud they're keyed, so there's no way you can put them iu 
backwards. blll four-wire power cables vm-y front Macimosh model to 
~r[acint osh model. Power cables for the originai .VIacinlosh ll, the Macin­
tosh ll x, and the Macimosh llfx have idcn1i cal rectangular COUIJectors 011 
both ends. Power cables for the .Vlncintosh Hcx/llci and Maciu1osh llsi 
haven rectangular com1ector on one end and sq1wrc connector on the 
other end. T he various cables arc illustra ted in Figure 9-14. 

Mounting Brackets 

Mmmting brackets nlso vary. Brackets for 5 1/-t- inch drives arc physica lly 
larger than mounting brackets for .1 1h- iHch drives . .VIounLing brackets 
desig11ed for the Mucimosh Ll/ llx/ll fx do not f'it the Macimosh lkx/ ll ci 
and vice versa. Mou nt ing brackets for the Macin1 osh llsi arc a third type. 
Mollnt ing hracke1s for the Ylacintosh I lsi onl y fit the llsi. 
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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 tbe Macintosh U/lLx/llfx should contain 
screws and lock washers. It tal,es four 6/32 x 1/.1-inch screws to secuTe a 
hru·d drive to a Mac li/ Ux/llfx mounting bracket and two 3.5 x 8-milli­
meter screws to secure d1e mounting bracket to a Macintosh II/ILx/IHx 
ch·ive bay. Mounting brackets for the Jicx/Ilci a nd Ilsi snap into place 
wi.thout screws. 

Installing a SCSI Hard Drive into a Macintosh II 
Once you've gad1ered the materia ls that are correct for your particular 
model o f Macintosh ll , you 're ready to install Lite drive. Here's the gen­
eral procedure: 

] . follow t.he take-apart procedure for your specific computer as 
given in Chapter 4. Refer to Figure 4-4 for .Viae II!rr-x/llfx informa­
tion. Refer to Figure 4-32 for Macintosh llcx/Llci information. Re­
fer to Fig ure 4-34 for Macintosh llsi inforn tation. 

2a. To remove an existing ha rd dJive from Macintosh 11/ lb./llfx, 
unplug the 50-pin data cubic from the old drive, unp lug the 4-
wire power cable from the Macintosh logic board, unscrew the 
bard dl'ive/hmd-drive mounting bracket assembly fTom the 
drive bay, slide the bracket to the left , and lift straight up. 

2b. To remove 1111 existing hard drive on Macintosh Ucx/ci, re­
move the power supply, un plug tbe 50-pin data cable from the 
old drive, p inch the hard drive power cable connector, pull up 
to unplug tlte hard drive power cable from the Macimosh logic 
board , grip the handles 0 11 the hard drive moun ting bracket, 
aucl lift. straight up. 

2c. To remove an existing hard drive on .Vlaci.ntosh !Lsi, unplug 
the 50-pin data cable from tJ1e old drive, unpl ug the hard 
drive power cable fTo m LIIC old drive, spread th e handles on 
the bard drive mounting bracket, aud li ft strajght up. 

3. Veri fy that 1he SCSl ID number of Lhe new drive= 0 (zero). 

4. Verif-y t hat the new drive is terminated . 

5. Jf necessary (Macintosh Ilfx), plug a SCSI fi lt er into tlte back of the 
new drive. If t he Macintosh llfx was not p reviously equipped with a 
hard drive, unplug Lbe SC I termination b lock &·om Lhe 50-pin 
SCSI connector on 1 he Macintosh llfx logic boaJ'CI. 
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6. If necessary (because you don't have a new bracket ), unscrew the 
old hru·d drive from the exisli11 g 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 ll, then you may need a new bracket. 

To replace a 5 1/4-inch drive in a Macintosh 11/IJx/IIfx with a 
3 112-inch drive, you ' II need a smaller bracket . To replace a 
3 112-inch drive in a Macintosh ll/lblllfx with a 5 1/4-inch drive, 
you ' ll need a larger bracket. 

Mounting brackets are also machi ne-speci fic. Brackets from tbe 
Macintosh ll/Ilx/lffx don't fit the llcx/Uci or the Ilsi. Brackets from 
the ITcx/llci don' t fit the II/Uxlllfx or the llsi. Brackets from the llsi 
don ' t fi t tbe ll/Ib:/LUx or the llcx/Uci. So if you're moving a hard 
drive from one model of Macintosh 11 to another, an d the target 
YJacintosh II doesn' t a lready have a hard d1·ive, then you will a lso 
need a new bracket. 

8. When t he replacement or new hard drive is screwed into d1e 
brack et, reverse step 2 to insta ll the drive. If you 're replacing a n 
existing drive (say pulling out a n older 40MB ch·ive and replacing 
it with a larger , faster 100 MB model ), t hen the old 4-wire power 
and 50-pin data cables can be reused. 

9. Heverse step 1 to reassemble your Macintosh II computer system . 

Formatting the Drive 
Apple-brand SCSI ch·ives general ly come preforrnatted (for Ma cintosh or 
Apple IJ GS use), but OEM SCSI drives genera ll y do not. In that case, 
you' ll need somed1ing other than Apple's HD SC Setup progra m to for­
ma t the drive for Macintosh use. Here's the gen era l procedure: 

1. Strut your Mac from a floppy disk contajning recent System soft­
ware and the formalling program t hat you plan to use. 

2. Double click the formatting program. 

3 . Figm e 9-15 shows Disk Manager Mac version 2.24. SCSI ID = 0 is 
p reselected, because it's the onl y drive connected to the computer. 
1\"otc that the status o r the new drive is Lm formatted . To format the 
drjve, click the Aulo-lnstall button. 
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4. When the forma t operation is complete, quit Disk Manager Mac 
and usc t he Apple Installe r program wh_ich came with your Macin­
tosh U (or with a recen t System sof-rware update) toput fresh Sys­
tem software on ihc drive. 

That's il. When you restart the computer , the new drive wiJ I mount. 
Copy yo ur applications to it and you ' re back ir1 business! 

Disk Mono er Moe 

SELECTED MANUFACTURER 
SCS I 10 AND MODEL STATUS 

@ O 

01 
0 2 
0:5 
0 -1 
O~i 

Ofl 

QUANTUM P lOSS 91 Unformatted 

Figure 9·15 Disk Manager Mac Version 2.24. 

Putting Together an External Hard Drive 

Help 

(( Ruto lnstoll J 
,--------,~ 
(custom Install ) 

Disk Info 

Pork Disk(s) 

Quit 

Assuming tlutt the drive you just replaced is iu good working condition 
(just too small or too slow for everyday usc), you can still usc it (for 
miscellaneous s torage or as a backup drive or as a main drive on another 
computer) by insraJl ing it in an ex terna l enclosure. 

External Hard-Drive Enclosures 
As sbowo io Figm c 9-16, external hard-drive enclosure kits typica lly 
include at least nine items: 

• An alternating current (AC) power cord. 

• A meta l or plas tic enclosure, a lso called a case or chassis. 

• A prewired switching power supply with +5V and +1 2V d irect cur­
rent (DC) outputs. 

• A prewired +1 2V DC [an . 
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• A uni versal fow·-w irc power ca ble. 

• A uni versal mounting bracket with m iscellaneous h a rch.vare . 

• An integra l data cable. 

• An ex te rnal Mac- to-SCSl hard-dri ve cab le . 

• An integra l drive LED, with prewired cabl e. 

50-pin Centronics counec/ors 

On/off swilclt --ft~=~~·l~lr~:~:~~r- 50-pin drlla cable 

Prt•wired driiJe Lfi:IJ 

!'ower s11pp~) · 
illonnliug hardware 

l.iniwr.wl 'I- wire pon.-er cable 

Figure 9-16 External hard-drive enclosure. 

AC Power Cords 

Computer power cords ar e pretty much standard . Most ha rd-drive en­
closures usc the sam e 1ype o f' power cords used on a Macintosh 11, a 
LaserWritcr, an lmagcWri tcr , etc. E xcept for jacket col.or and p lug 
an gles, th cy" rc genera lly a ll the same. ln a pinc h, you cruJ gcncraJ ly sub­
stitULe one ~Vfac- rel at ed power cord fo r the o ther. 

Metal vs. Plastic Enclosures 

Me tal enclosures are bett er than plasti c. A drive tha t's perfectly \Veil ­
behaved in a llleta l enclosw·e ca n ca use video interference in a p last ic 
enclos ure. Ge nera lly, peop le b la 111c thi s p rob lem on their monitors or 
their CPU power supplies . T he repa irman neve r finds t he p roblem , be­
cause all tbe time th eir monitors a ud tl1eh· CP Cs ru·e in the repair shop 
(mi les away from the offend ing enclosure) .. the y work perfectly. 
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Switching Power Supplies 

Switching power supplies nrc all different. To use a 40-watl Quantum 
Qi\250 (the origina1 40 MB SCSI drive used in I he Macintosh II/4-40) in 
an ex ternal enclosme, you need al least a 40-watt power supply. \1any 
enclosw·es arc reguJru·ly eq1Jipped wi.tlt less than 30-watt power supplies. 
T hese won't power a Quanlum QA250, at leasl H Ot for long. In general, 
the bigger the power supply, the bell cr the enclosure. 

Universal Mounting Brackets 

Whclher or uot to gel an enclosure with Llllivcrsal (5 1/4-inch/3 11:.!- inch) 
mounling hardware depends on your circumstances. Universal enclo­
sure lend to come wi.tJ1 bigger power supplies and that's good. They al o 
lend to be pbysicaiJy larger and somewlta l less atiJ·active. That's gener­
a lly uot so good. 

If yo u're trying lo find a home for a 5 1/.t- inch Apple 11D 40 (Quanltun 
QA250), the11 you have 110 choice. You need lite larger, LUlivcrsa l lype. 
But, if yo u've jusl pulled a 3 112-inch Apple l-ID 40 (Seagate ST157 or 
Sony SBD2040A) out of your Macinlosh II , then a smaller external en­
closure designed st rictl y for 3 112-inelt drives will be fine. 

Pre wired 12V DC Fans 

The bigger the power supply, the bigger the fan should be. DC bwshless 
fans are muc!J beHer lhan 1hc uni versa l type wi1h brush motors. Y1o1or 
brushes eventua lly cause siali c, which inva riabl y shows up as iJll erfer­
euce on your monitor el i play. 

Ba ll-bearing fans lend to rnakc much Less no ise than fans wi.Lh sleeve 
bea rings. Air intakes should be fill ercd. Odterwisc, dust (wh·ich acts as 
thermal insula tion) accunndales around sensitive components and in­
va riab ly causes them to run hoi and burn out. 

Data Cables 

Ex ternal bard-drive cnclosmes CO!ll r with two types of interna l data 
cables. This type uses 50-wire rihbo11 cab le and has two 50-pin female 
Ccnl ronics connectors on the ex ternal -cable e11d. The preferred type ac­
cepts slaudard 50-pin male Ccnlro!l ics SCSl connectors. 
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External h a rd-ch·ive cnclosm es that use 25-wire ribbon cables should 
be avoided. This type bas two DB25-S (socket) connectors on the exter ­
nal -ca ble end . These arc a nuisance to connect Ln the middle of a SCSI 
chain. They're a lso more susceptibl e to noise problem s than the full y 
wired 5 0-pin t)T>C. Un til a nd un less Apple switches over to this ty pe, 
DB25-S SCSI counectors o n an extcr11ol ~!Jaci nt osh device make no sense 
at a ll. 

Terminating External Drives 
To te rmina te an externa l drive o r not to terminate it, dtat is the qu estion. 
As rn cnt ioned previously. the genera l rule is I ha t the firs t a nd las t devices 
on a CSI cha in must be termin a ted. If the extcr11al en clo ure is goi ng in 
th e mid d le of a SCSI chai n (beca use you a lready have a t least one o ther 
ex ternal SCSI dev ice) , then the drive's interna l SlP terminators have to 
be rc111oved. To use the sa111e drive on the cnJ of a SCSI chain later, you 
can citiJCr put the drLvc·s int ern a l SIP term ina tors back in or fit tbe drive 
with a n extern al terminator. An external ten n inator is a short male-to­
female (M-F) 50-pin Centronics udn pter that plugs into th e back of the 
drive. T he male end of th e 50-pin external CST cable ca n either plug 
iJ11:0 the female end of th e terminat or, o r it can plug into the unused 
CeJJ tron ics con nector on the back of the drive. Genera ll y, it ma kes no 
djJfcre nce. 

If tltc drive is goin g 011 the end of a SCSI chain (because yo u don' t 
have a ny other externa l SCS I devices), th en tlt e interoal S IP te rminmors 
can stay. Official soun.:es would have you remove the interllal SIP te rmi­
nators and usc a n ex terna l term inator regardless of whe re the d ri ve is 
going, but w ith the possible except ion of a \llacintosh llfx which CO IJICS 

witlt a specia l externa l ter111inator (eq ui pped with a bu ill- in SCSl noise 
filt er), that doesn'1 makt' a nv sense. 

Evf'n if you have to buy SfP tPn ni naLOr separately, a set of d~r·ee 
gcnernlly costs less than $1 . /\n extcnt a l terminator gencraJi y costs $30 
to $40! If you received a specia l ex te rnal terrninatorlfilt er with your 
cornpu1 er (Macintosh IHx), tlwrt ttsc it. If your ~ilacintosh II CP U re­
qu ires a 11 add-on SCSI noise filter, tlrcn add one. Orberwise (Maci 11 tosh 
1[/ ll x, Macintosh ll cx) why spend dtc extra rn oucy? 
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Installing a SCSI Hard Drive into an External Enclosure. 
Once yo u' ve obluincd a suitable external enclosure, you ' re ready to in ­
slall the SCSI drive. Here's the general procedlll'e: 

1. Remove the lid of rhc enclosure. 

2. To remove :111 exisring h::ml tlrive frurn tire enclosure, unplug the 
50-pin datn cab le from tltc old drive, un plug the four-wire power 
cable frorn the old drive. nnd u11screw the hard drive fTom it s 
nrouoriug brockeL 

3. Refer to Figure 9-6. Verify drat lhe 10 mrmbcr of the new drive is 
a rrnique nurnber between I and 6. 

4. Install and/or remove inrernal terminntors as necessary. 

5. Refer to Figure 9-11 . If necessary (Macimosh Hfx). plug a SCSl 
fi lt er into the back of the new drive. 

6. Plug tbe 50-piu data cable into tbe urive. 

7 . Plug tbe four-wire power cab le into the drive. 

8. Plug the two-wire drive LE:D cable into t.ltc drive. 

9 . 'crew the hard drive into its mouming bracket. 

10. Hea r tach 1 he enclosure lid . 

11 . If lite drive has 110 i11t crnal SIP 1cnninators and is at tire end of a 
SCSI chain .. plug in an cx temal terminator. lf t he drive has no 
inr crnaJ S l P terminators., no iu tcnral SCSI filt er and is at the end 
of a !Vfacint oslt LLCx SCSI clrai n, plug in the special exlcnral t.errni­
rwtor (with built -iu SCSI noise filter) that carne wirlr rhe 1acin­
tosh llfx CPU. 

12. Connect the exlernal SCSI cable. If an external terminator is 
present., the extem al cable can eidrer be auacbed 10 tire back of 
the terminar or, or to an un11scd 50-pin connector nt tire back of 
tire drive. It rnake~ no difference. 

Brand new drives may ha ve to be format red as described above and 
they may need systc111 so fr warc. Working drives taken from n CPU cabi­
net should be ready to go. 

Troubleshooting External Hard Drives 
If the CP fai ls to boot whenrhc r.x ternal dri ve is connccled but powered 
clown, try turning 0 11 lhe external drive. If tire CPU boor s now, but the 
externa l drive doesn' t show up, choose Resturr fror11 the Spec.; ia l mcnu . If 
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the ex terna l d rive shows up now, the n you ' ll bave to tum on tl 1e ex1:emal 
drive before turning o r1 the CPU. In son1e cases, mostly when using older 
standa rd ha:rJ ch·ives wid1 scparm e contro ll er ca rds, you may have to le t 
the ex terna l d ri ve come up LO fuiJ speed before lU.rning on the CPU. That 
proble m is in the driY«·' s contro lle r ca rd, a nd generally, thc rc·s nothing to 
be clone abou t it. Either li ve with it , o r move th e drive to a Mac Plus 
where it will be used us au oHly dri ve. 

I r seven i 11 tern a I hard drives sh ow up wltco you boot the compmcr but 
no externa l hard drive appears, you lwvc a SCSI ID confl ict. Genera lly, it 
mea11 s bo th drivrs are :-;et to lD = 0. C hnnge the lD of th e ex te rnal dri ve 
and everything shoul d he Jin e. 

lf the exterrwl drive wo rks fine, bt1t the drive LED doesn ' t come o n, 
then the LED connector is probab ly ups ide down . Turn off power to the 
drive, unp lug the LED connector, ro ta te it 18 0°, p lug it back in, and 
cvcryt hi ng s hould be fin e. 

If ti iC external d ri ve never shows up and your SCS [ formatting soft­
ware reports "broken hus" o r "b us not te rminated " then eithe r the ter­
minators arc n ot in, o r th e term ina to r fuse on line 26 ( rnarkcd F 1 in 
F igure 9-1 0) is blown. Clt cck the f11 SC with a digita l multirnctc r as indi­
cated in C lrnpler 4 , Figure 4-29. If the fuse reads infinity o r overrange, 
rep lace it. 

H thr ex ternal ha rd drive never s hows up and you r SCSI formauing 
software repor ts "erro r d uring inquiry command" or som ething to tha t 
effcet, t !J en you have a bad dala cab le. Cs ua ll y it means one ur more lines 
on the int ernal 50-pin ribbon cal>le is open. T hese usually occur at the 
ends. rig ht under the insulation displaccrneut com1cctors ( ID Cs) . Breaks 
in external cables arr less common . 

H yo u get read/writ e ("This file couldn ' t be cop ied and was skipped .'.·) 
errors dtat yo u never go t before, one o r rn orc Sl P termina tors rnay be iu 
backwa rds . Hefer to Figure 9-10 10 ehcck them out. S i111 ilar problem s 
may be rela ted to cxt:e,;s ivc cable leng th-19 11:.! feet ( three 6- foot exter­
n a l cables plus three 6- in ch ioternal ribbon eal>lcs) is the lllaximum. 

Us ua lly, uone oft IIese problems occur. In rnost cases the ex ternal drive 
eomcs up jus t fin e tire very firs t tirnc yo u tTy il. 
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ADB-Keyboard and 
Mouse Repairs 

This chapter covers six items (three keyboards, two mice, and one acces-
ory) that p lug into t he Apple Desktop Bus (ADB ): 

• The Apple Standard Keyboard-Part# M0116 

• The Apple Extended Keyboard - Pan# \11011 5 

• The Key Troni c MacP ro keyboa rd 

• T he Sophis ti cated Circuits PowerKey 

• T he App le Deskt op Bus :vJouse-Pa rt# A9M0331 

• The Apple ADB louse-Part# 65431 

T he fiJ·st ha lf of this cha jJter dea ls wi th ADB keyboards. It shows how 
to take them apa rt, te lls how to fix intermittent. key switches., and shows 
how to replace broken key switches . 

The second half of th is chapter dea ls with ADB mice. lL covers routi ne 
lllouse cleaning, tells how to fi:x intenniUent mo use cab les, and shows 
how to replace broken mouse swi 1 cll cs. 

227 
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Standard Safety Precautions 
For tbe benefit of someone who's just turned to 1 his page rulCIIIasu·l read 
Cbapters 1 and 4, yet. .. 

To prevt•nt almost c~ertaiu damage to the Mac Illogic boarcl and to 
minimize the possibility of dcc:trk s hock. always swit.c.h off tlw 
powPr mH.l physically disconncet I hi' ADB cable from the computer 
bcfor1· lwg.irmiug repair:.. Switcuin~ off the power hcfore discon­
nect in~ a mow,e or kcyhonrcl cab II' is wry impmiant. Live• dis~on­

uccts may result in the total failun~ of the d t>::;k top bus. In that casl', 
it may sMm Llwt hoth the mousr nnd keyboard are broken, when 
the dnmage is aetually 011 the Iogie huard. To avoid the complica­
tions discussed in Chaplrr 4, switch off the power bcfort' disnon­
ueetin~ l'ahles I 

OEM Keyboard Disassembly 
Keyswitches n.re somewhat delicate, so always begin the disassembly 
procedure by spreading out a soft towel. Next, flip 1J1e keyboard upside 
down and loosen 1hc screws in the bottom cover with a #l Phillips-head 
screwdri ver. As shown in Figure 10-1, 1 he Apple Slandard Keyboard has 
Lhree screws. As shown in figme 10-2, Lbe Apple Extended Keyboard 
has four screws. 

- -E9 - Scrt'll ' 'cn'll'- E9 

0 S tT(!W- E9 0 

llpple :)umdrurl Kf')'bornrf 

- -Figure 10-1 Screw locations for Apple Standard Keyboard. 
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-EB Sacll' 

-

0 

EB -Screw 0 

Srrt•11·- EB 

Figure 10-2 Screw locations for Apple Extended Keyboard. 

0 

-Strt' ll ' - EB 

-
Once the scrc\vs arc loose, flip the keyboard right side 11p a nd gen tly 

sha ke ou t 1 he screws. Tl 1cy should la nd on the towel. Pick up the screws 
a nd place th em in a pa rt s conTainer. Plas tic foo I tubs make good pa rt 
cont aine rs . Otherwise, usc something made of unbreakable materia l, 
w ith a lid and a low center of gravity. 

If one or rnore screws docs not fa ll out , fli p the keyboard up ide down, 
loosen the rl'maining screws .. and 1 ry uga in. \Vhen a U of the screws a re 
sa fely in the parts con ta ine r, place the keyboard right side up and gentl y 
rowte the top cover towards the space ba r. As shown in Fig ure 10-3, the 
front edges of both covers arc fa stened uy thin p las ti c hooks. These s tub ­
born hooks a rc easily urokcn, so study th e d iagram a nd be very careful. 

D ..__ _ __,I ._I _ ___.1 1..__ _ __,1 '--1 _ __.I = = = D 

/look /look /look /look /look /look /look /look 

Figure 10-3 Fastener details for OEM ADB keyboard covers. 
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\Vhen 11te top cover is a 1 a 45° a ngle to d1e bottom cover, push it 
backwards a bit, lhen ca rcf11ll y lift the Lop cover up and away. Don' t try 
to force tlte covers apart! If you break 1 he hooks, Lhe covers will never fit 
back together agai n. 

Once 1 he covers a re separa ted, nol c 1 hat th e keyboard a ssembly con­
s ists of three primed circuit boards (PCBs). As shown in Figure 10-4, 
liny ADB boarrls located i11 each of 11t c rear corners connec11o the la rger 
key mm rix PCB by ribbon cables. T o remove 1 he l ru~ger PCB, first free 
the ADB hoards from their p lastic reta iners, then lift the key maiJ·i..x PCB 
straight up. Don' t force anythin g. T lte entire assembly is fra gil e and eas­
ily b roken. 

/.eft ti /J/31'(/J 1/iblwn cabl£· Kc'y matn:c· I'CIJ 1/ibbon caUe /light 11 /J/1 PCIJ 

- -._._-'--1.__.1 .__I ...__._-LI __JI .__I ...__._---L--'1 I I I I • :.: D 

t----'-r-'--r-'~--'--r-'-T-'--r'-r------1 EEE 1--1---1--+--ll 

f----r-'-r--1--f--'---'----'---L.......L...,J---.------f cfb 1--f-+--t--jl 

Figure 10-4 Board locations for Apple Extended Keyboard. 

1\ow, slide d1 c key rn a lrix PCB backwa rds a bit , then lift the keyboard . . 
assembly away from the bo11om cover. Pnt the three or four screws, th e 
LOp cover, and the bottom cover as ide. T here arc more screws on the key 
matri.x PCB, but th ese need nol be removed. 

Servicing Intermittent Key Switches 
If you've lwei th e keyboa rd fo r ve ry long, especia lly if you' ve kept it 
uncovered , you might be surpri sed by a duck layer of dust. T his layer 
should be removed witlt an air compressor. II no ai r compressor is ava il ­
ab le, b low the dust out with the exha us t end of a vac uum cleaner. Don' t 
1ry to vacuttm t he dnsl. The key s1cms arc delicate. You could eas il y 
J umage them with stiff va e1111111 c lea ner tools . 
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T he eas iest way to remove tbe key cap fro111 the a ffected switch is with 
a key-cap pull er. As shown in Figure 10-5, press the wire whisks over the 
key cap. twis t the hand le, a nd Jift straight up . 

DOD 
ODD 
DOD 

D[QJD 
DOD 
DOD 

Figure 10-5 The easiest way to remove the key cap from the affected switch is with a 
key-cap puller. 

Key-t.:ap pu llers can e ither be store-bought or homem ade. ;\ store­
uought key-cap pu ller is shown in F igure 10-6. A do-it-yourself key-cap 
pu ller, made from a six-inch kitchen wh isk, is shown in F ig ure 10-7. 

~------------~ 

Figure 10-6 Store bought key-cap puller. 

Kitchen ,vh isks a re sold in the housewares section (a longside can 
openers and measuri ng spoons) in m ost superma rkets. Yon can buy 
abo ut 15 kitchen whjsks for the price of o ne key-cap pulle r! T o make 
it work as well as t he rea l thing, remove one of cl1e thTee wire loops, 
reposilion Lhe other two loops, and Jlatlen the end , as shown in F ig­
ure 10-8. 
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Figure 10-7 Homemade key-cap puller. 

Flalfened 

Un11sed 

Whisk P11/ler 

Figure 10-8 Modification details turning a kitchen whisk into a key-cap puller. 

If the key swit ch problem was cn11sed by t~ prior liqu id spi ll.. spray t he 
affected orea willt \VD-40 lu bricant to loosen lite d ri ed residue. Mop up 
the 111ess with coll on swabs as best ns yon can. Work some lubricant into 
the key S\vitclt by pressing dte key stem up unci down. ln most. cases, 
a tiny SfJUirt is a ll it takes. \VD-+0 drives ont lllOist-urc, lubricates, and 
gcnernlly dissolves co rrosion. To test yonr work .. replar,c the keyboard 
covers, attach the keyboard cable. and swi1 cl1 on tbe computer. If the key 
switch wo rks now, shut down, replace the key cap, rea ttach the cover 
screws, and you' re a ll done. If the key swit ch is still intermittent , proceed 
to the next sect ion. 
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\\'hen rcattachin~ the cover screws, bear in m ind that the covers are 
made of breakable pla::.tie. To avoid snapping the plastic. always 
hold tlw screwdrivt>r hetwc<'n your thumb and inJt>x finger. Bear 
down just enough to snug the scr~ws . 

Replacing Broken Key Switches 
WD-40 \\' ill almost always fix im ermitlent con tacts hut it ca n' t mend 
broken plastic. For that you ' ll11eed a n iden tica l rep lacement!\ Ips-brand 
key switch. In a pinch, ~'O U can replace a hrokeo switch wi th a scldo111 
used key switch from anotl1cr part of the keyboard. With the exception 
of the Caps Lock key, a ll of the key switches on both OEM keyboards 
(Swnda rd and E.xt cnded) a rc exacll y the same. 

Begin uy dcsolderi ng the defective swit ch. As shown in Figure 10-9, 
use a low-wunage, grounded solderi11g pencil and a vacuum clcsoldering 
10ol. Be sure to d i sel~arge tlt e waste so.l cler into a 1::l -ounce (eofl'ee) can 
each ti111e you recharge the tool. otherwise the was te will just spit onto 
1 he circui t board. 

~ex t , t:heck the desoldcred switch ta il s with a sma ll screwd river or a 
soldering a id. They should break away from the circui t boa rd easiJy and/ 
or move freely. If they offer IIlLich resi ·tancc, reheat the joint, udd a littl e 
fresh solder, a nd vacuum it again (witlt tltc dt:so ldcri ng LOo l) umil yo u 
can wiggle the switch tai ls. If the S\\'i tch tai l sti ll doesn' t move, check for 
remaining solder, a. shown in Figu re 10-10. 

When yo 11 can wi(.!g le both switc.;h ta il s, ttll'll tl1e keyboard right side 
up and pu ll the key stem upward. /\ f'omp lctely dcsolderecl key switch 
should lift out wit h lit tle r('sistance. 

l\otc tl1ut l he solder ta il holes in the keyboard PCI3 are s li ghtly of'f'­
eenter. Line up the replacement key switch so tha t t he s\\ritch tai ls li ne 
up wit:h the holes and snap it into place. Replace the key cap, turn the 
keyboa rd upside down aga in, solder the ta ils to the circuit hoa rd, and 
tlwt's it. 

To test your work, rep lace the keyboard covers, a t tach the keyboard 
caule, a nd switclt Oil I he comp uter. If I he rcplac.;e rn cnt key swit ch works., 
shut down, rea tt a('h the cover scn' ws (remember not t.o tighten very 
lwrd ), a nd yo u' re a ll done. 
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Dcsoldering 
tool 

Keys witch 

Soldering 
p encil 

Figure 10-9 Oesolder the defective switch with a low-wattage, grounded soldering pencil 
and a vacuum desoldering tool. 

l'artially dt·.wldered .w•itch 111il 
(doesn'tmm·t• ll'!teu pokt't!) 

IIPmaiuing soldt•r 

solder p11d 

-- Soldering aid 

b4!.-..---- l·id~r dcso/d,•n•d switch 111il 
(IIIUIII'.~ wft c11 fJIIkl'(/) 

SOL/Jt.'/1-SWE 1'/1;11 

Figure 10-10 The desoldered switch tails should move freely when poked with a solder­
ing aid. 

First Aid for Spills 
lr1 rhe event of n liquid spill, reach for 11 towel a rr cl turn the keyboard 
upside clowrr so rlr e liquid can tlrnirr oul. Don' t leave the keyboa rd right­
side up one second longer than you have 1o! 
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When tbe keyboard is completely dry, pull off a ll of th e key caps and 
soak them in a s ink wi lh mild soap and waler. Scrub them wi th a sofl 
toolh b rush. Hinse each key cap, and a llow them 10 a ir dry. Clean up any 
residue inside the keyboard with \VD-40 and co Uon swabs. Wipe dow11 
the keyboard covers with 111 ild soap and water. When yo11 ' re ready to 
replace the key ca ps, refer lo Figures 10-11 and 10-12 for key cap pos i­
ti oning 111formation. H you' re lu cky, there won ' t he any pe rm a nen l dam­
age, a nd tbe keyboard will work j11s t a s well as it did prio r to th e sp ill. 

••/,yu· = I * 
7 8 9 -
4 5 6 + 

1 2 3 

0 •~tltY 

Figure 10-11 Key cap positioning for Apple Standard Keyboard. 

= I * r,...,r 

7 8 9 -
4 5 6 + 

I 2 3 

0 11 11r 

Figure 10-12 Key cap positioning for Apple Extended Keyboard. 

MacPro Replacement Keyboards 
If you' re no1 lucky .. or if whoever sp illed I he lifjuid didn' t tl1i nk lo t11rll 
th e keyboard ove r. so man y key switches could be damaged that the 
OEM keyboard may not be worth r pa iring. If you can't find an a utho­
rized deaJ er to sell yo u new key sw i1 cl 1es a t a reaso11able price, look into 
the Mac Pro replac.:emcnt keyboard shown in Fig ure 10-1 3. 



236 Macintosh II Repair and Upgrade Secrets 

Figure 10-13 Mac Pro Keyboard. Courtesy of Key Tronic Corporation 

Why a Key Troni<.: ~1 acPro keyboard a nd nol ~Lnother OEM model? 
Because Key Tronic rn akes great keyboards, and if a Key Tronic p rod­
uct eve r breaks, you' re less likely to ha ve a problem getting parts. The 
foUowing is quoted directly from 1 he Key Troni · Mac Pro Accessories 
Catalog: 

"Tech11icaL support and assistance is just a p hone call away with 
Key Tro11ic's loii-Ji'ee line. 1- 00-262-6006. In Washington S tate, 
call (509) 92--55 15. Product support specialists can be reached at 
1 hese nwnbers .for bolh technical quest ions and repair informal io11 
.for Key Tronic prodllcls. 

For repair service, be sure to call I his number to ensure quick 
handling and rcspom e. The sllpporl staff will give you a relum 
authorization (RAJ number and shipping inslntC'Iions at that lime 
lo guarantee acceptance into our recei11ing system. 

In addition Lo Key Tronic's tecl111ical support., you may also or­
der spore pari-s and hard to find items such ns cables, key Lops, key 
switches and EPROM. .for xow · Professional Series® keyboard. 
These items can be ordered by calling our Key Tronic Accessories 
Deportment .from 7 AM to 4 PM (Poc{(ic Time), Monday through 
Tlwrsday and Ji'om 7 AM Lo 12:00 Noon (Pacific Time) on Fridays. 

Our repulatiou .for quality and complete ser11ice stands behind 
eve1:y Key Tronic product. Please fee/ free to gioe us a call if we can 
be of fiu ·t her sertJice to .J ·au. " 

That\; good enough for lite. I' ll take u repai rable Key Tronic keyboard 
over a disposable OEM keyboard a tt y ti111e. 
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Mac Pro Accessories 
Key Tronic offers a unique accessory kit which a ll ows you to modi fy the 
touch of any MacPro key switch simpl y by changing a rubbe r dome un­
derneadt the key cap. The accessory kit conta ins two sets o f domes whi ch 
act like sp ri ngs. Ins talling the sliff domes g ives the keyboard a firm 
touch. Installing the so ft dom es gives the keyboa rd a light er rouch. T he 
stock dom es that orig inally come with a keyltow·d give it: a m ed ium 
touch. 

A key-cap puller is provided with ea ch ki t:. To o-y ou t a new dom e, 
pull tJ1 e key cap, pi.ck up the existing dome, 1:u1d plop down th e new one. 
Replace the key cap a nd you ' re all done. 

If you ha ve lo usc both Macs a nd PCs and the difference in the feel of 
the two keyboards bothers you, or if you just: bave tJ"ouble hitting certain 
keys, t ry changi ng the domes . Once yo u've equ a lized the two keyboa rds 
(especially iC you nm Mi croso ft Word , Works, a nd Excel) , you'll hardly 
notice tJ·tat yo u' re on another compu ter. 

Note: The Kt-y Tronic dome kit is only for Key Tronic Professional 
s~ries keyhoardl:>. It doesn't work with the Apple StAndard Key­
board or with the Apple Ext·eudeu Keyboard . 

PowerKey Upgrades 
All ADB keyboard s com a in a power-on key. It s fun ction is to turn on the 
Macin tosh II cornpu ter. Wh en a n external mouitor is plugged int o the 
Macintosh ll power suppl y., it tums on th e monit o r a s well. T hat's great, 
but what about second m onit ors, externa l ha rd drives, sc:umers, and 
printers? You ca n either turn them on one at. a time, or a ll -at-once from 
a power strip. E ither way, it's inconve ni ent. 

Normal power s trips don' t a lways work very well with ex t.erna lltard 
drives . Jf you turn on the power trip too late, the ha rd d rive may no t 
show up on th e desktop unl ess you restar t. 

PowerKey, from Soph is ti cated C ircuits , is a n ADB-compalible power 
s iTip. 1t monito rs the power-on s ignal generat ed from the keyboa nl. 
Whenever the power -on key is pressed , Power Key automatical(y t 11rns 
on up to four additiona l devices. 
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PowerKey also monitors the power-off signal generated from the 
Finder. Whenever Shut Down is chosen from 1J1e Specia l menu, Power­
Key automatically tmns off the additi onal devices. 

II you dunk about it, PowerKey multiplies the functiooality of the 
stock power-on key by 300%. Where previously only two AC devices 
could be controll ed, now you can control six. A PowerKey unit is shown 
in Figure 10-14. The ADB cable is on the right. PowerKey's fow· AC 
ou tl ets (which are not shown ) are on I he ends. 

Figure 10-14 PowerKey, from Sophisticated Circuits, multiplies the functionality of the stock 
power-on key by 300%. 

Installing PowerKey 
lnstalJjng PowerKey is a simple, fi ve-step process: 

1. Shut down tile computer. Plug the sLraight end of the supplied 
ADB cable into PowerKey and plug the L-shaped end into one of 
t he two ADB sockets on the back of the CP U. The L-shaped end 
provides an extra ADB socket. If botl1 of the ADB sockets (on the 
back of the CPu) arc 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 PowcrKey and plug Power­
Key into an AC outlet. Switch the peripheral equipment on. Even 
tho ugh t he switches are on, the peripheral equipment won't power 
up yet. 
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3. T urn on the com puter and copy the PowerKey cono·ol device 
(CDE V) to dw System folder of yom startup di sk. 

4. Choose Shu t Down from the Specia l menu. 

~. Wait 10 to 15 seconds, then press the power-on key on your key­
board. E verything should t urn on. To continue testing, choose 
Shut Down from the Specia l menu. Everything should turn off. 

In addi tion to mon itor ing the power-on signa l, the PowerKcy CDE V 
lets you program timed on/off events. At a time and da te that· you select 
(say 4 :00 :\.~1. ) , 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. T he macro could go on line, 
download messages, a nd go off line. A few minutes la ter , PowerKey 
could execute another macro that would tw·n off the computer by choos­
ing Shut Down from the Specia l menu. A typica l sequence of timed 
events is shown in Figure 10-1 5. 

Monitor s 

""" "). 

OJ 
Mouse 

Figure 10-15 In addition to monitoring the power-on signal, the PowerKey CDEV lets you 
program timed on/off events. 

A modem is opti onal. Although 1 here me Jess expensive ways to do 
it, PowerKey could just as well t urn on the sprinklers, wake you up to 
music, make coffee, et c. lf you're out of town , Powet·Key could swi tch on 
ligh ts, play the radio, give your home or apartment that lived- in look 
while you're away. So, in addition t"o extending the power -on key, it of­
fers the basic features of a lim ited home-control system. 
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OEM Mouse Disassembly 
Wben the mouse pointer is erratic, and consistently hesitates in one or 
more directions, a thorough clean ing will almos t aJways 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 CP U. Flip the mouse upside down. As shown in F igure 10-1 6, the 
bottom of the mouse case is imprinted just above the reta in ing ring with 
an L (for loc:--ed) and ao 0 (for open). In normal use, the marker on the 
ring points to the L (for locked). 

(t) (t) ,....,---.....,, 
A9M033 1 

-+---- Jlifouse case 

J'vlouse ball 

Figure 10-16 The bottom of the mouse case is imprinted just above the retaining ring with 
an L (for locked) and an 0 (for open). 

To remove U1e mouse ball , grip 1he mouse with two hands, press down 
on the retaining ring with you1· thumbs, and tum it co•mterclockwise 
until I he marker points to the 0 (for open). F lip the mouse right side up 
and botJ1 parts (I he retaining ring and the mouse ball) will slip righl into 
your hand. Put the mouse ball and 1he retain ing ring in a par ts comainer. 
P lastic food tubs make good parts containers. Otherwise, use something 
made of unbreakable material, with a lid ru1d a low center of gravity. 
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Nex t, loosen the fo ur screws in the bott om cover with a #1 Phillips­
head screwdriver. Afi cr loosening the screws, fl ip the mouse right side up 
and shake the loose screws into your hand. Tf the screws a rc loose 
enoug h, they shou ld fa ll righ t out. lf not, loosen the screws some more, 
aml try again. Put tJ1e four screws in 1J1e part s container. Carefull y sepa­
rate 1 he top and botton• covers. 

/\ s indicated in Fig ures 10-17 and 1.0-1 8, there arc various types of 
ADB mi ce. Some have 25.44 rnrn diameter mouse balls. Others have 
21.9 mm mouse bal ls . In add ition, cornplelCiy different mice often bear 
the same model number. That makes it very difficult to order parts or 
di scuss repa irs . .lust as with sofi.wa re, hardware is continuaJly revi sed. 

Figure 10-17 Model number A9M0331 , the Apple Desktop Bus Mouse. 

If you' ve been di ligentl y cleaning your mouse accor ding to th e o ffic ial 
ins I rucl ions in the owne r·· manual, you may be surprised by the mass of 
dust, h uma n ha ir, and pet fu r that's accumu la ted aroun d the caps tans, 
undem ea1J1 the top cover. When you only remove th e mouse ball retain­
ing ring , yo u never sec this s tuff. Pick out as much of the foreig n rna tter 
as yo 11 can wi th a pa ir of tweezers. Blow out the rest with an ai.r com pres­
sor o r with the exhaust cnJ of a vacu um cleaner . ConlilJ ue d:isassemb ly 
as necessary, bu t don' t try t·o vacuum 1J·1c d us t. T he various mouse 
mechanisms a re delicate. You could easi ly snap something with a stiff 
vacuum cleaner brush. 
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Figure 10-18 Model number A9M0331, another type of Apple Desktop Bus Mouse. 

T he mouse ball con be cleaned with mi ld soap a nd tap water. Hinse it 
well , and let it ai r dry. H yo11 try to wipe it dry, the mou c ball will j11st 
pick up 10wellin1. Once the mouse ball is dry, put every1 hing back lo­
gether anrl the rno11::;e slto td d work osgood as new. 

Servicing Intermittent Cables 
When yo u intennill eut ly lose all or some mouse functions (no poinler 
movement , no bull on response) and you' re sure it's not soflware-related , 
1 he chances are you've got an interrni 1 tently or permanentl y open wi re in 
lit e mouse cab le. II' so, you should be ab le lo make this problem come 
and go by wiggling 1he ends of the cable. If you can' t make this problem 
come and go by wiggling 1lte cable, lry substit11 ting a known good mo 11se 
before a1 tempting repairs. ll 's uotlhat cable repairs are difficult. It's j ttst 
tltot more often titan not.. frozen pointers indicate buggy so ft ware. 1f the 
substitu te mouse fail s as well , tha t proves I he so.flware is al fault. Alltlte 
cable repa irs in 1hn wor ld aren' l going Lo do you [Uty good. 

lf by wiggling I he \Vire you 're ab le to eslablish that there's a break at 
I he mouse end of the cab le, I he fi_x involves cttUing I he cable ahead of I he 
break, stri pping I he wires, anrl soldering them back to the mouse prin ted 
circuit hoa rd (PCB). 
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As shown Figure 10-1 9, there are onJy d1 rcc wires in the cable. Color 
codes arc generally printed directly on the m ouse PCB. 

; 1/)/l Mouse 

(+5.001? Blue ---11-Q) 
(A /JIJ) fled --+0 

~;::::::::;~~-- Sltirlrl 

UIN·.J Cormeclor 

Figure 10-19 Wiring diagram for ADB mouse cable. 

When the intermittent wire is at tl1e CPU end of the cable, not the 
mouse end, it's best to replace the whole cab le. Vendors of replacement 
cables arc listed in Appendix B. 

Replacing Broken Mouse Switches 
[f the mouse pointer moves, but the mouse button has no effect, then 
the microswitch under the mouse button is probably broken. T est for 
continuity with a digital multimeter set ro the K-ohms scale. When the 
mouse button is up, the meter shou ld read O.L, infinity, or over range. 
When t.h e mouse button is down, the meter should read 0.00 to 1.00 
ohms, depending on meter sensitivity. Intermittent switches typical ly 
fluctunt e between 0.00 to 500 or 5000 ohms. The usual problem is a 
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broken swi tch moun t. T he only way to fLx it is to replace the micro­
swit ch . Sujtable rcplacern ents can sometimes be found at Rad io Shack 
for under $2. Vendors of exact replacement nricro switches n rc lis ted in 
Appendix B. 

T hat's it for U pgrad ing and Repa iring Macintos h Tl Comp111.ers . f o r 
information on the Maci rttosh Class ic, the Mncirrtosh LC, the Macin tosh 
12- inch Ylonochrom e Display, a nd the Macin tosh 12-inclt RGB Disp lay, 
a sk for rite n ext book in 1his series, Upgrading nnd Repairing t!te Low­
Cost Macs. 
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Acronym Glossary 

AC-Altcrna ling currenL 

ADB-Apple deskfop bus 

AMU-Addrcss mcrnory 11 nit 

CDEV-Control device 

CMOS- Complemeo1ary meta l-oxide semicond uctor 

CMYK-Cyan, mage11ta, yellow, black 

COMM- Comrnunica lions 

CP-Ci:rcula r polarizi ng 

CPI- Centronics para llel inferfacc 

CPU-Central processing un it 

CRT-Cathode ray tube 

OA-Dcsk accessory 

DC-Direct cm rent 

DIP- Dua l inline package 

245 
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D.MM-Digital mul1jmeter 

DPI-Dots per inch 

DRAM-Dynamic random-access memory 

DSDD-Double-sided, double-density 

DSHD-Dou.ble-sided, high-density 

ELF-Extremely low frequency 

EMI-Elect:ro-magneLic i.nterferencc 

ESD-Electrostatic dischaxge 

FDHD-Floppy disk high densiL-y 

FPU-Floating-point processing tmi.t 

GCR-Group code recording 

I-1 -STAT -Horizontal static convergence 

HMMU-1:-Jochspnmg memory management unit 

HVR-High voltage resistor 

IC-Integrated cixcuit 

IDC-lnsulatjon displacement con.nector 

IWM-lmegrated Wozniak machi.ne 

KB-Ki lobyte 

LED-Ligbt-emitting diode 

LQ-Letter quality 

M.B-Mcgabyte 

mfd-Microfarad 

MFM-Modified fTequency modulalion 

!\IlHz-Megahertz 

MS-DOS- Microsoft Disk Operating System 

NS- Nanosecond 

NTSC-National television standards committee 



0 EM-Origi11al equ ipment rmmufactu rer 

OS-Operating System 

PAL-P rogrammable logic ar ray 

PCB- Printed circuit board 

PLC-Piastic lead less chip 

PLCC-Piastic leadless chip carrier 

PMMU- Paged memory management tnr it 

PPl- Pixels per inch 

PRAM- Parameter random-access memory 

RAM- Random-access memory 

Acrony m Glossaty 247 

RAMDAC-Ranclom-access memory digi ta I-to-analog conven er 

RCA- Rad io Corporation of America 

R.Fr-Racl io frequency interference 

HCB- Hcd, green, bhtc 

HOM- Head-only memory 

SCSI- Small computer system interJace 

SIMM-Singlc in li ne memory module 

SIP-Single inline package 

SMO- Surface mount device 

SOJ-Sing]e outl ine J lead 

SSOO-Single-sided, double-density 

SWIM-Super Wozniak in tegrated machine 

TPG-Test Pattern Ccuerator 

TTL- Transistor-transistor logic 

V-TWIST- Vertica l twist 

VA- Volts [x] amps 

VAC-Volts (alterna tiJJg curTent) 
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VCR-Video cassette recorder 

VDC-Volts (direct cunent) 

VHS-Vidco home system 

VLF-Very low frequency 

VRAM-Video random-access memory 

WYSfWYG-Wbat you see is what you get 
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Dealer/Manufacturer 
Addresses 

Ame.-ican Educational Services 
(Component- level r epa irs on BOOK d isk drives, OEM replacement head 
assem blies for BOOK disk drives) 

7611 AUman Drive 
Annandale, Vi.rginja 22003 
(703) 256-5315 

Brooktree Corporation 
(Or iginal equjpment ma nufacturer of Bt453KP and Bt9016 RA:VID/\ Cs 
used on Macintosh II video cards and Macintosh Di.splay Cards) 

9950 Ba rnes Canyon Road 
San Diego, CaLi fomia 9212 1-2790 
(619) 452-75BO 

Creative Solu tions 
(1\uBus-compalible Centron ics parallel in terface ca~·ds for Mac ll expan­
sion slots, NuBus compatib le two-to-four port scriaJ cm·ds for Mac II 
expa nsion s lo1s) 

4701 Randolph Road, S11it c 12 
Hockville, Mar)rl and 20B52 
(301) 9B4-0262 

249 
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Conner Peripherals 
(Origtnal equipment manufacturer of CP3040A hard drives used in the 
Macintosh Usi) 

308 ·t Zanker Road 
San Jose, Caltfornia 95134 
( 408) 456-4500 

Digi - Key 
(1 A/1 25V Pica fuses, 2-pin shorting blocks, 8-pin SIP 220/330 dual 
terminators, 24 -pin machine tooled DlP sockets with 0.4-inch spacing, 
micro switches-call for a catalog) 

701 Brooks Avenue South 
Post Office Box 677 
T lticf River Fa ll s, Mirmcsota 56701-0677 
(800) 344-4539 

Fordham Radio 
(lsolotion transformers, test equjpment-ca ll for a catalog) 

260 Motor Parkway 
Hauppage, New York 11 788-51 34 
(516) 435-8080 

COT Softw01·ks 
(Communications-toolbox -comhatib le facintosh -to-Epson printer dl·tv­
ers, Communications-toolbox-compatible Macintosb-to-Kodak/Diconix 
primer drivers, Comrn unicati ons-toolbox-compatible Macintosh-to­
Hewlett Packard printer drivers, universal seria l-to-parallel interface 
converters) 

Suil e 188 4664 Lougheed Highway 
Burnaby, British Columbia 
Canada V5C 6B7 
(604) 291-9121 

Globe Manufacturing Snles, Inc. 
(E.xpansion cover shields and I/0 brackets for Mac ll NuBus slots- call 
for a catalog) 

11 59 Route 22 
Mountainside, New Jersey 07092 
(908) 232-7301 
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JDR Microdcviccs 
(2-pin shorting blocks, 3.6 v lithium batteries for Mac lllllx/Ilfx, illC 
connectors, DB15 connectors, DB19 connectors, Mac-IT keyboard/ 
po,verlvideo cable extension sets, mjscellaneous OEM parts, soldering 
equipment, test equipment-call for a catalog) 

2233 Samaritan Drive 
San Jose, Ca lifornia 95124 
( 408) 559-1200 

John Fluke Manufacturing Company 
"(Digital multimetcrs, cases, test leads, probes, and clips-call for a cata­
log) 

P.O. Box 9090 
Everett, Wash ington 98206 
(800) 443-5853 

Key Tronic 
(YiacPro ADB keyboards, repair parts, rubber dome kits-call for ncar­
est dealer) 

Post Office Box 14687 
Spokane, Washington 99214 
( 509) 927-5251 

Marshall lndustl"ies 
(Bt453KP video chips for Mac II video card) 

9320 Tclstar Avenue 
E lmonte, Ca lifornia 91731 
(800) 522-0084 

MCM Electronics 
(2SD 1887 horizontal output transistors, isolation transformers, miscel­
laneous OEM parts, so ldering equ ipment, tesr equipment-call for a 
catalog) · 

650 East Congress Park Drive 
Centerv ille, Ohio 45459-4072 
(800) 543-4330 
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Motorola, Semiconductor· Products Sector 
(Original equipment manufacturer of MC68851 HC16A PMMUs and 
MC68882-16 FPUs usetl i11 original Macintosh Us) 

Post Office Box 20924 
Phoenix, Arizona 85036 
(800) 52 1-6274 

NCR Micr·o Electmnics, Log.ic Pt·odnct.s Ct·oup 
(Original equipment manufacturer of 5.3C80-40 44PL SCSI ch ip used in 
original Ylacio tosh lls) 

1635 E roplaza 
Colorado Springs, Colorado 80916 
(800) 334-5454 

Nova International 
(Fan controllers fo r Mnc ll/ [b: power supplies- ca ll for nearest dea ler) 

11700 9 th Avenue N. W. 
Seatlle, Washington 98177 
(206) 361-2208 

On-Time Mac Service 
(Component-level repairs on App le 4-bit video cards, App le 8-bit video 
cards, and AppleColor RGB monitors; component-level repairs on Mac U 
logic boards; componcHt -lcvel repairs on Mac [[power supplies) 

830 Woodside Hoad 
Hcdwood City, Ca liforni a 94061 
(415) 367-6263 

Ontrack Compute•· Systems 
(Do- it -yourself internal hard disk installation kits-brackets, cables, 
Disk Ma nager Ylac l'orrnauiug softwa re) 

6321 Bury Drive, Suit es 15-19 
Edcu Pmirie, Minnesota 55346 
(800) 752-1 333 
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Polaroid Corporation, Polarizer Division 
(Circulm· polm·izing filters for AppleColor High-Resolution RGB Moni­
tors- call for nearest computer or office-supply dealer ) 

1 Upland Road N2 
~orwood, Massachusetts 02062 
(800) 225-2770 

Quadmation 
(E:x.1.ernal SCSI hm·d-drive enclosures, internal SCSI hm·d drive mount­
ing kits, replacement 150-watt power supplies for Macintosh Ilcx/ci) 

1120 Stewmt Court, Suite L 
Sunnyvale, California 94086 
(408) 733-5557 

Hadio Shack 
(3-wire circuit analyzers, audio ca:b.les 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: 
"EiectTonic Equipment & Supplies" 

Shreve Systems 
(Used Mac lis, keyboards, monitors, parts, etc.- call for a catalog) 

3804 Karen Lane 
Boss ier City, Louisiana 71112 
(800) 227-3971 

Soft Solutions 
(Component-level repairs on Mac II logic boards, component-level re­
pail"S on Mac ll power suppli es, fan-controller upgrades for Mac ll/ IIx 
power supplies) 

907 Ri ver Road , Suite 98 
Eugene, Oregon 97404 
(503) 461 -1136 
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Sony Service Company, Parts Division, PuhlicaHons Depm·tment 
(Service manuals for Sony CPD-1302 and CPD-1304 monitors, OEM 
parts for Sony monitors-cal] for regional parts distributor) 

8281 N.W. 1 07tb Terrace 
Kansas City, Missouri 64153 
(816) 891-7550 

SophisHcated Circuits 
(Install-it-yoursel.f SIMM upgrades for the Macintosh II, PowerKey 
ADB-compatible 4-outlet power snip) 

19017 120th Avenue North East, Suite 106 
Bothell, Washington 98011 
(206) 547-4779 

Sun Remarketing 
(Used Mac Us, keyboards, monitors, pans, 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 smge suppressor with integral ru1ti-static touch pad) 

Post Office Box 788E 
[ron Mour1tain, Michigan 49801 
( 800) 451-6866 

Technology Works 
(1 Meg SlMMs, 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-to-8 bit upgrades for 4-bit Macintosh II Video Cards, install-it-yourself 
4-to-8 bit upgrades for 4-bit Mac [I High- Resolution Video Cru·ds) 

9541 Ridgebaven Comt, Strite A 
San Diego, California 92123 
(619) 268-4774 
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Trackmatc America 
(Trackmate diagnostics a nd disk drive maintenance systems) 

14577 South Bascom Avenue 
Los Gatos, California 95032 
( 408) 356-0795 

True Value Hardware 
(1.25-inch stiif-blade putty knives, 3-wire circuit analyzers, WD-40) 
Hundreds of stores coast to coast 

li sted in the yellow pages phone book under: 
"'Hardware-Retail" 

Tulin Corporation 
(External SCSI hard-drive enclosures, internal and external SCSL hard­
drive subsystems, m iscellaoeous cab les and parts for external SCSI 
hard-drive enclosw·es, r eplacement power supplies for external SCSI 
hard-drive enclosm es) 

215GI~I O'Too.le Avenue 
San Jose, California 95131 
( 408) 432-9025 

Larry P. 's Guide to Mail-order Sanity: 
• Tf 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 
misplaced indexes is a hassle. [f 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. U the 
prin ted presentation glares, yo u can bet the personal service will 
glare even more. 

• Don ' t discuss. Don't ask. Know what you want before you pick up 
the phone. 

• Obsetving these fa ilure-avoidance strategies will steer you away 
from incompetent mail order firms, but yo u could still receive 
unsatisfactory goods. lo that case, please call the company U1at fill­
ed yow- order . This address list is not an endorsemem . The author 
cannot guaran tee your satisfaction. 



Index 

A 
AC power cords, 221 
ADB (Apple desktop bus) problems, 

108-9 
additive colors, primary, 39-40 
address )Tremory managemen t uni t 

(AMU). See 1-L\IJMU (Hochspnmg 
memory management unit) 

anti-glare filters, 79- 80 
anti-radiation filters, 81 
Apple Convolution, 149 
Apple Desktop Bus (ADB), 227 
Apple File Exchange softwa re, 191 
audio cables, 145 

B 
B1 li thiu m cell , 106 
82 lithium cell , power-on problems and, 

102-4 
ua nding, 130 
batter) ', clock, Macintosh fl cx/llci, 114 
board-swap procedure. See logic board 

upgrades btightness, relative, 123 
brightness control , 20 

c 
cables 

audio .. 145 
.for external SCSI hard drives, 222-23 
jumper, 104 
mouse, intermittent, 242-43 
NTSC-compatible, 142- 45 
SCSI, 216 

capacitor, 4 

257 

centering the disp lay on AppleColor 
High- Resolution RGB \lonitors, 
45-46 

cenlTa l processing unit (CPU). See a/.$o 
logic board upgrades 

model number information, 85-86 
take-apart procedure Macintosh 

lf/IIx/ llfx, 86-89 
Centronics para llel interface (CPI ) card, 

178-79 
chiming sounds, 117 
chip pullers, 9-10 
circular pola rizing (CP) filters, 79 
cleaning d iskettes, 203 
clock, rea l-time 

Macin tosh ITcx/llc i, 114 
problems with, 106 

cloth ing, s tatic electTicity and , 4 
C\JIOS SfM.Ms, 2-3 , 156 
C\JYK pri nters, 38 
color printing, WYSIWYG, 62-64 
color purit y adjustments, 60-62 
colors 

additive, 39-40 
subtractive, 37-39 

color sat ural ion, four-bit video and, 
123-24 

Color TPG (Color Test Pattem 
Generator) , xiii-x..x 

indicating a screen size in, xvi 
Reference menu , xviii 
Special menu items, xix-xx 
starting, xiv-xv 
sysfcm requirements, x.iv 
Test Pau.crns in, xvii- x:viii 
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Com111unicat ions Toolbox (CTB ), 
upgrades for System 6.0.4, 6.0.5, and 
6.0.7, 183-85 

contrast control , 20 
contras t enhancement fi lters. 81 
con vergence, 40 

adjustments, 65- 71 
on AppleColor lligh-Resolution RGB 

Monitors. 16-48 
CP filt ers, 79 
CPU. ee central processing unit 
CHT (cathode ray tube), 18 
cut -off con D·ol 

D 

on AppleColor lligh-Hcsolution RGB 
Monitors, 53-5-t 

on Apple High-Resolution 
.\llonochrorne ~lonitors, 3'1- 32 

degauss swiu;h, 61-62 
desktop video soft ware, 150 
diagnostic tests, error sounds and, 

117-19 
DigiLHI rnultirncLCrs (D.YUvls), 11-1 2 
DIP SI.\IIMs, 153- 55 
disk drives 

BOOK, troubleshooting, 201-2 
types of, 189-91 

disk dri ve upgrades, 189~203 
external disk drive adapter, 193- 96 
FDHD/ ROM upgrades for :.Vfacintosh 

II , 197- 20 1 
second intcmul disk drive, 196- 97 

diskett es 
cleaning, 203 
for111atting nrlrs, 191-92 
types of disk dri ves and, 189-91 

Disk Manager Mac .. 216 
. displny, defi uition of, 18 
disp l~t y cal·ds. See video cards 1 

dissasseltloly. See take-apart procedure 

DRAM upgnules, 140-41 , 153-65 . See 
also SIMMs 

E 
eight -bit video, 12-t- 28 

upgradcabil ity of, 134 
upgrade from four-bi t video, 135- 37 
upgrade to 24-bit video, 137-39 

electricity 
safety preca utions for working with, 

1-8 
elecu·ostatic dischnrge precautions, 2-8 
error sounds, 11 7- 19 
Exact Bit Images (Shrink 4%) option 

Apple LuserWriter II, 28, 52 
expkulsion card . See aLw :'lluBus 

expansion cards 
for the Macintosh llsi, 186-87 

external disk drive adapter, 193- 96 
cxtJ·cmcly low frcCJucncy (ELF) radiation , 

81 
eyeglass wearers, convergence problems 

and, 71 

F 
fan concroller upgrades, 89- 98 

installing, 91- 98 
power supplies and, 90-91 
testing, 98 

FDHD (floppy eli k high densit y) super 
drive, 190-91. ee also disk drive 
upgrades 

File Exchange soflware, 191 
filt ers, monitor, 79- 81 
floa ting point coprocessor unit. See FPU 

(floating point unit} upgrndes 
focus adj ustments 

on AppleColor l-ligh-Bcsolution RGB 
.\ltonitors, 48-50 

on Apple l ligh-Hesolut iou 
Monochrome .\lfoni LOrs, 25- 26 



forman ing diskettes, 191-92 
forma rting software. for SCSI ha rd Jrives, 

216 
four-bit video, 122-24 

upgrudeability o f, 134 
upgrade to eight-bit video, 135-37 

FP (floating poim uni t) upgrades 
for the Macintosh II , 170-71 
fort he Macintosh llsi, 172 

fuse F2, 108- 9 

G 
glare, eliminating, 79-80 
grayscale, true, 131 
ground(ing) , 4-7 
groun d wire, 4 

H 
hand tools, 8-10 
height adjustments 

on AppleColor High-Resolution HGB 
Monirors, 45 

on Apple High-Resolution 
Monochrome l'\'lonito rs, 24 
H~1M U ( Hochsprung memory 

management unit), 165 
locating the, 166 
removing the, 166-67 

horizontal centering control, on 
AppleColor High-Resolution RGD 
~·1onitors, 46 

horizontal-hold control, on Apple 
High- Resolut ion Monochrome Ylonit ors, 
29-30 

HP-Desk.Jet printers, 169 
HP-Desk\Vriter printers, 169 
H -STAT control, 47,48 
Hw-dler CP T card, 179 
Hurdler-HQS (Hmdler quad seria l) card, 

183-85 

lncle:z: 259 

Image Writer Jl/LQ printers, how color is 
made by, 38-39 

isola ted AC power supplies ( isola tion 
transformers), 12-14 

J 
jumper cables, 104 

K 
keyboards, 228-37 

d isassembly of, 228-30 
first a id for spi lls on, 234-35 
_V(acPro, 235-36 
replacing broken key switches, 233-34 
srrvicing in termin ent key swit ches, 

230-33 
Key Tronic MacP ro keyboa rd , 235-37 

l 
linea rity conu·ol , 71- 76 
lithiu m cells, power-on problem s and, 

Macintosh ll/ ILx/llfx, 102-4 
logic board upgrades 

M 

Macintosh llcx- to-llci, 11 2-13 
Macintosh 11/llx m Ilfx, 101 
!lv1acinrosh II to ll x, 99-101 

~·(acGa rd rnuh.ipurpose surge suppressor, 
7 

Macin10sh Display C:nd .. m eaning of 
designa tion, 135 

Ma cimosh Display Card VRAM Kit, J 37 
Ma cint osh 11 Display Cards, configuring, 

149-50 
Ma cin tosh 11 Extended High- Resolution 

Video Card, meaning of designa tion, 
135 



260 Macintosh II Rep air o11d l.JjJgrnde Secrets 

Macintosh 1I Extended Video Card, 
meaning of designntion, 135 

Macintosh ll Video Card. See also video 
cards 

meaning of desigmu ion, 135 
\"TSC-compatible cables for, 142 

Mn cintosh II Video Card Expansion Kit , 
136 
lncPro replacement keyboards, 2:3.5-37 

~!acTable, 81 
Mac II High-Resolut ion Video Curd, 

meaning of designntion .. 135 
MC68030 ('030) processor-direct slot 

(PDS), 186 
MC68882RC16A FPU (floating point 

unit). 170-72 
~ IC68882RC20A FPC (floating poin t 

uni t), 186 
nu~mory . See also PMMLJ (paged memory 

nwnagerncnt unit ) upgrades; SIMM s 
virtual, 169 

Microsoft Mail, 169 
monitors. See also Monochromr Moni tors, 

Apple IJigh-Resolution; RGB .VIoni tors, 
AppleColor High-Hcsolution 

interchangeabl e parts cross- rcfl' rencc 
guide, 77 

isolated AC power supplies (i oint ion 
transformers) for working on. 12- 1-t 

~l onochrom c .VIonit ors, App le 
I ligh-Resolution 

accessories, 33 
adjustments to, 17-33 

cut -off control, 31-32 
defin ilions, goa ls and obj ectives. 

18-19 
focus adj ustmcnt s, 25-26 
l1eight acJjustniCIII S, 24 
horizontul -hold control, 29- 30 
periodic aJjustn1ent procrdurr , 

19- 26 

removing the control cover plate, 20 
replacing the cont rol cover plate, 26 
vertical-hold conu·o l, 30-31 
width adjustments, 20-24 
WYSIWYG modifications, 26-28 

isolut ion transformer for working on. 
H 

measuring the display, 19, 21- 23 
Morr , 150 
mounti ng brackets, SCSI hard drive, 216 

extrrnal SCSI hard dri ves, 222 
mouse, 240-44 
multimetcrs, 11 - 12 

N 
ncar-photographic qualit y, 24-bit video, 

130 
l\TSC compatibility, 140 

Mucintosh II Disp lay Cards, 149-50 
upgrudes for, 142-151 

audio cables, 145 
cab les, 142-45 

video card utilit)' software and 
twtiva ting the soft ware, 145- -n 
de act ivating the sofr,vnre, 1-+9 
with eiglir-bit Mac II lligh-

Rcsolmion Video Ca rds, 148 
with four-bi t .VIae 11 1-ligh­

Besolurion Video Cnrds, 148 
wi th .\'Jacinto h n Ex1ended Video 

Cards, 148 
with original Macintosh II Video 

Cards, 147-48 
ul3us «'xpansion cards 
identifying slots $9 through $E, 177 
in taili ng and removing, 175-79 
mull iple video cards and, 178 
pnrnllcl in terfacr cards and, 178- 82 
power requirement s of', 174 
1 ypes of, 173 



0 
one-bit video, 121-22 
one-bit video cards , upgradeability of, 

134 

p 
PAL chips, 156 
parallel imer face cards .. 178-82 

Chooser setup for, 180 
Phillips-hea d screwdriver, 8-9 
pLxels, 18-19 

photographic q ua li ty a nd , 131 
PLCC SI\fMs, 153- 55 
P\'IMU (paged memory m::uwgemem 

unit) upg rades, 165-70 
insta llillg, 167 
illsta lling virtual me111ory softwa re, 

168-69 
locating tl1e, 166 
1·emoving the J-LVfM"C nnd, 166-67 
t roubleshooting, 167 
troubleshooting virtua l memory a nd, 

169-70 
Pola ro id fil ter products, 79-80 
polyester clothing, 4 
potentia l.. stat ic e lectricity, 3- 4 
PowerKey, 2:37-39 
power-on p roblems 

Macintosh llcx and ll c i, 113-14 
Macin tosh 11/Ux/Jifx, 102-6 

PowerPoint, 150 
power requ irements, o f Nul3us expa nsion 

ca rds, 174 
power stri ps, PowerKey, 237-39 
pmver supplies 

a h er-market, 11 3 
bench sen ·icing, 104-6 
CJ\W S S IMMs and , 156 
for externa l SCSI ha rd drives, 222 
fan controlle r upgrades and. 90- 91 
fans, upg rading, 89-98 

/nde.?.: 261 

i:mlatcd AC, 12-14 
pu t1 y knife fo r renwving, 10 

PHA\'1 (parameter random access 
niCI!IOry) chi p , 106 

Precisio n Bitmaps? option, Hewlett 
Packard Desk Writer, 28, 52 

p resent ation p rograms, 150 
pri1na ry colors 

additive, 39-40 
subtractive, 37-39 

printers, para lle l, 178-82 
primer spoolers, 169 
printing , color \XrySI\Vl'C, 62-64 
Prin tLink Collection Driver, 179- 82 
puny kn ife, 10 

a 
Qu ickDraw, 139-40 

R 
ra diation fil ters, 81 
HAM (random access memory) 1 errors, 

11 8 
rea l-rime clock .. problems wit h 

\•lacintosh Hcx/Jlci, 11 4 
Macintosh 11/ llx/Ufx, 106 

Reference menu , Color TPC' s. xviii 
resistance, 12 
HCIJ Monitors, AppleColor Hig h­

Resolution 
accessories, 78-84 

fi hers, 79-81 
stands,. 81-82 
swivel bases., 83- 84 

additive colors a nd , 39-40 
adjustmem s to, 35- 84 

centeri ng Lhe d isp lay, 45-46 
color puriry adjustm en ts, 60-62 
convergence a dj ustmen ts, 46-48, 

65- 71 
em-off cont ro l, 53- 54 
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definitions, goa ls a nd objectives, 
35-37 

focus adjusonents, 48- 50 
height" adjusunents, 45 
linearit-y controls, 71-76 
periodic adjustmen t procedure, 

40-51 
removing the conLTol cover plat e, 41 
replacing the conu·ol cover pbue, 

50-51 
whiw-balance controls, 54-64 
width adjustments, 42-45 
WYSIWYG modifications, 51-53 

convergence problems, 40 
how color is made by, 39-40 
interchangeable pans cross-reference 

guide, 77 
isolation transform er for working on, 

14 
replacement pa rt s for, ordering, 78 
subtractive colors and, 37- 39 
white balance problems, 40 

ROM upgrades, 185 

s 
safety precautions, 1-8 
screen, definition of, 18 
screwdrivers, 8- 9 
SCSI (Small Cornputer System Inter face) , 

206 
Macintosh ll/Tlx/llfx problems with , 

106-8 
SCS I ca bles, 216 
SCSI ha rd drives., 205- 25 

data cables, 222-23 
error sounds and, 117- 18 
external, 220- 23 

enclosures, 220-23 
external enclosure, installing int o, 

224 
fans, 222 

switching power supplies, 222 
terrninating, 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 
installa tion ki ts, 215-1 8 
Macintosh If, 218-1 9 
mounting brackets, 216 
screws and lock washers, 218 

pin header labeling, 210 
pin header local ions, 209 
stnndard, 207-8 
termination of, 211-13 
terminator filt"ers, 213-14 
types of, 205-8 

serial interface cards, 182-85 
set-up for, 184 
troubleshooting, 185 

silicon chips. See chips; and specific types 
of chips 

SIYIM s (single inline memory module) , 
153- 65 

DIP, 153-55 
DRAM, 140-41 
electrical configurations, 156 
identifying Banks A and B and 

con figuring, 158-63 
Macintosh !lei, 162 
Macintosh Jl/IJx/IIfx and ll cx, 

158-61 
Macintosh llsi, 162-63 

insta lling and removing, 163-64 
memory capacity of., 156 
PLCC, 153-55 
power requirements of, 156 
SO.J, 153-55 



speed of, 15 7 
troubleshooting installations, 165 
VRAM, 137-39 

SJM.YI sockets, intermi ttent, error sounds 
caused by, 118-1 9 

SJP terminators, 211-13 
for external SCSI hard drives, 223 

SO.I SL\IJMs, 153-55 
Sony-built monitors, interchangeabl e 

parts cross- reference guide, 77 
sounds, error, 117-19 
stands, monitor, 81-82 
sta rt-up chime, 117 
static electricity, 3- 8 
subtractive colors, primary, 37-39 
surge suppressor, MacCard, 7 
swivel bases, monitor, 83-84 

T 
ta ke-apart p1·ocedure 

~lacintosh Ilf llxlllfx, 86- 89 
.Yiacintosh llcx/llci, 110-12 
\:lacintosh llsi, 114-17 

tenninator filters, 213-1 4 
tenninawrs, SIP , 211-1 3 

for ex ternal' SCSI hmd drives, 223 
test equipment, 11 - 14 
Test Pa ttem s, ii1 Color TPC, xvii-xviii 
32-bit QuickDraw, 139-40 
three-wire circuit analyzer, 5 
tools and equipment 

hand tools, 8-1 0 
soldering equipment, 14 
testequipment , 11-1 4 

Tops net working software, 169 
transform ers, isolat ion, 12-14 
true color, 131 
true grayscale, 13 1 
TTL chips, 2-3 
TV alignment tools, 9 
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24-bit· video, 129-32 

u 

benefits of, 130-31 
drawbacks of, 131-32 
near-photographic qua lity, '130 
photographic qua lity, 131 
size limitations, 130 
upgrade from eight-bit video, 137- 39 

universa l motmti11g brackets, for external 
SCSI hard drives, 222 

v 
vet-tica l centering contTol, on AppleColor 

High- Hcsolut ion HCB Monitors, 46 
vertica l-hold control , on Apple 

High-Resoluti on Monochrome Monitors, 
30-31 

very low frequency (VLF) radiation, 81 
video cable, NTSC-compatiblc, 142-45 
video cards. See also VRAM upgrades 

color-saturation information and, 
123-24 

DRAM upgrncles, 140-1 
eight-bit, 124- 28 
four-b it , 122-24 
identifying, 133- 35 
multiple, 178 
NTSC-compnrible. See NTSC 

compatibility 
one-bit., 134 
relative brighLncss or intensity and, 

123 
32-bit video, 131 
[roubleshooting .. 151-52 
24-bit , 129-32 

be11cfits ol'.. 13 0-3 1 
drawbacks of, 13 1- 32 
nca r-photographic qualit:y, 131 
photographi c qua lit y, 131 
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upgrade from eight-bit video, 
137-39 

utility software for NTSC compatibility 
activating the sofnva1·e, 145-4 7 
deactivating the software, 149 
with eight-bit Mac II High-

Resolution Video Cards, 148 
with four-bit Mac II High­

Resolution Video Cards, 148 
with Macintosh II Extended Video 

Cards, 148 
\vith original Macintosh II Video 

Cards, 147-48 
virtual memory, troubleshooting, 169- 70 
virtual memory sof'twru·e, 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 formu la, 12 
white-balance controls, 54-64 
width adjustments 

on AppleColor High-Resolution RGB 
Monitors, 42-45 

on Apple High-Resolution 
\1onochrome Moni t"Ors, 20-26 

width control, on Apple High-Resolution 
Monochrome Monitors, 23 

work area, static electTicity and, 4-5 
wrist grounding strap , 5 
WYSIWYG 

AppleColor High-Resolution RGB 
.Mon itors ru1d, 51-53 

Apple High-Resolution Monochrome 
Mon itors and, 26-28 

color printing, 62-64 
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REPLACEMENTORDERFORM 

Please use this form when ordering a 3.5-inch disk or a replacement lor 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 Umited Warranty Registration Card. 

B. If ordering after thirty Days of purchase but within one year 
II a diskette is reported defective after thirty days, but within one year of purchase and the Warranty Registration Card 
has been properly fi led, a replacement diskette will be provided to you lor 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 II Repair and Upgrade Secrets/Color TPG 
LIMITED WARRANTY REGISTRATION CARD 

In order to pr06srve your rights as provided in th6/lml/8d warranty. this card must b9 on Ills with 5/roon & SchustlN 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 purchase this product? 

DEALER NAME? PHONE NUMBER ( 

ADDRESS 

CITY STATE ZIP 

PURCHASE DATE PURCHASE PRICE 

How did you loam 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 TO A YEAR _ _ OVER 1 YEAR ---

What Is your primary use lor the computer? 

BUSINESS ____ PERSONAL _ _ _ EDUCATION ___ OTHER (Please explain)---------

Whore Is your computor located? 

HOME _____ OFFICE----- SCHOOL ____ OTHER (Please explain)-- --------

Get the Spark. Get BradyLlne. 
Published quarterly. Free exclusively to our customers. 
O Check here to begin your subscription. 

70-92953 
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Please fill out the information below and return it to the address listed with your origina/3.5-inch 
diskette. Please print clearly. 

D I am ordering a replacement diskette within 30 days. I have enclosed my original diskette 
and a copy of the dated sales receipt. ISBN 0-13-929530-5 

0 I am ordering a replacement diskette after 30 days but within one year. I 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. 

College Marketing Group 
50 Cross Street 
Winchester, MA 01890 

ATTN: CHERYL READ 

PUT 
FIRST 
CLASS 
STAMP 
HERE 
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IS BN 0-13-929530-5 

9 0 0 0 O> 

" Larry Pina remains the undisputed 

champion of do-it-your elf 

Macintosh repairs. His books provide 

information unknown even to 

authorized repair centers." 

WE HART ETT 
Dir. Macinto· h Technical Group 
Bo ton omputer ocie t 

T ired of payin outrageous p•·ice fot· unnec at·y 
Macintosh II r e pail· ? He•·e' th e book you've 
bee n waitin y for ! Ma c intosh II R epair and 

Upgrade ecrets how you how to open the box to til 
e ntire family of Macintosh II compute r and full y rev al 
the ir inner working • With thi hand -on book you'U I a m 

to fi x 95~ of the most common problems-from cil·cui t 
boards to disk drives-with s imple, te p-by- tep in t•·u c­

tions. No sp ciaJized tools o•· e ·pe •·ti ·e •·equi•· d , o top 
paying fo•· those ex pe nsive re pair and le t thi e sential 

guide how you: 

How to diagnose ·ymptoms qui ckly and re place 

comp 1ent-le e l pa•·ts safely 

How to adju t and upa1·ad e di k d1·ive , logic boa•·d , 

keyboanls, mice, monito•·s, N B s, PMMU , 

l ·, IMM , video ca•·ds, and mo•·e! 

Whe •· to find •·e pail·, tool , and pa•·t vendo•·s 

lnclud · the late ·t colm· ve•· ion of JlOpula•· tc ·t 

patte 1·n g<' ne •·ato•· ·oftwa•·c with a value equal to tes 
C(JUipme nt co tina ove•· 300.00! 

BH AO 

39.95 


