Index

SymBoLS AND NUMBERS

+++command .........ciiiiiiiiien, 382
5-pin DIN connectors ............ 46-47,97, 212
6-pin mini-DIN connectors .......... 46-47, 766

ATX-style systems ..................... 211

keyboards .......... ... ... Ll 97

THCE « vttt e e e 98
OXX error codes .....ocvviiiiiiiiiienens 351
8-bit expansion slots ................ ..., 543
9-pin D-shell connectors ............... 46, 220
10BASE-2 networks ............ocvvunn.. 711
10BASE-Snetworks ...............c0000n 710
10BASE-FL networks ..........coovuuue 721
10BASE-FPnetworks ...................) 720
10BASE-T networks ........ccovvivvnnnn 719
15-pin monitor connectors ................. 46
16-bit expansion slots .................... 543
17xX error codes .. .oovvvvineeieeneennnns 353
20-pin ATX system board connectors ........ 27
25-pin D-shell parallel connector ........... 216
25-pin D-shell serial connector ......... 218,220
32-bit bus architectures ................... 544
34-pin floppy-disk drive connectors ..... 41,103
36-pin Centronics printer connectors ...215-216
40-pin IDE connectors ..............o0u0.. 43
50-pin SCSI connectors ...........ovoo. 45,211
68-pin JEIDA connectors ..........ccoeee 313
80-pin SCA connectors ............cocuunnn 248
90X error codes . .....viiii ittt 366
100BASE-FX Fast Ethernet ............... 719
100BASE-FX networks .........ooveuens 721
100BASE-T networks .............co.l 719
100BASE-TX networks ............oouel 719
110x errorcodes .......covevvivunenennnnn 366
199 errorcode .......cooviiiiiiiiiennnnn 366
201 errorcode .........iiiiiiiiiiienens 330
30l errorcode .......ccoveiiiiinnnennns 339

432 errorcode .......cc0iiiiiiiieneaaann 366
1000BASE-LX networks ..........cc0vuuus 721
1000BASE-SX networks .......ccoeeevuens 721
1000BASE-T Gigabit Ethernet networks ....720
8042 Gate A20 Error message ............. 329
B088CPUS .....cvvvvviiinenennnnnns 30,474
8250 UART devices .......cevveueenns 219-220
80286 CPUS ....cvviiiiiiiiniineenennnnns 30
80486DX CPUS ...ivvviviinninnneneennnns 30
80486SX CPUS . .vvvvvvrnnrnnrnnsenonnnnns 30

80586 CPUs. See Pentium CPUs
80686 CPUs. See Pentium Pro CPUs

A

A+ certification .............. ... ... 841-842
fixed-formexams . .................... 11-12
Study tips ..o e 9-13

active study strategies ............... 10-11
common-sense study strategies .......... 11
macro and micro study strategies ......... 10
pretesting study strategies .............. 11

A-cables .......cciiiiiiiiiiiiiiiiiiie 248

AC power adapters ......... 94-95, 156-157, 766

AC voltagechecks .........covviiiiiienn 411

Accelerated Graphics Port (AGP)

expansion slots .............. 36, 542, 549-550
access
Internet access
cable modem connections . ......... 753-754
dial-up connections ............... 742-744
DSL connections . ............ 746, 748-752
ISDN connections . ............... 744-746
LAN connections . ............... 740-742
satellite connections . ............. 754-756
wireless connections .. ................ 756
network security .......... .. ... .. 724-725

points, wireless LANs .. .128-129, 685, 690-691
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MG « vttt 298,301
ACK/NAK protocol .................. 120-121
active heat sinks ............... 86-87, 490-492
active termination, SCSI devices ........... 254
active-matrix displays ............... ... .. 52
adaptercards ..........coiiiiiiiinnnn 36-40
defined .......... .. .. . .. .. .. 26
form factor compatibility ................. 27
IEEE-1394 FireWire cards ........ 40, 125-127
installing ............ .. .. .. ... 79, 115-116
IEEE-1394 FireWire devices ....... 125-127
LANcards ............ .. ... .. .. 687-690
modems ................ ... 118-119
SCSIcards ..........ccoovvvenn... 123-124
sound cards .............. 39, 116-117, 195
system board compatibility ............ 305
USB devices .................... 124-127
videocards . ............... 95-96, 269-270
wirelesscards ................... 128-129
LANcards ..................... 39, 686-690
configuration settings ............. 688-689
installing ............ ... .. ... ... 687-690
optimizing ...................... 307-308
PC Card adapters .................... 165
SYStem IeSOUICeS . . ..o v v, 196
troubleshooting .................. 385-386
wireless PC Card adapters ............. 166
modemcards . ........ ... .. 38
TEMOVING . o \vve ettt 77,79
SCSIcards .........coviiiiii i 39
soundcards .................... 39, 116-117
upgrading . ........ ... i 305-306
high-end videocards .............. 306-307
network adapters ................. 307-308
USBecards ........ ... 40
videocards . ........ ... ... ...... 37-38, 837
configuring ......... ... ... ... ... ... 270
installing ................. 95-96, 269-270
troubleshooting .................. 418-419
upgrading . ........ .o oL 306-307
VGA-to-TV converters ............... 307

wireless network cards . .................. 40

addresses . ... 808
DMA addresses ................ 185-186, 195
hexadecimal ................. ... ... 187-189
VO oo 186-187
IP. See IP addresses
IRQs (interrupt requests) ............. 183-185
memory addresses . ................. 187-188
redundant addressing ................... 187
SCSI addressing . ................... 251-253

ADSL (Asymmetric Digital

Subscriber Line) .................... 749-751
ADSL Terminal Unit (ATU) ........... 746-747
Advanced Micro Devices (AMD)

IMICIOPIOCESSOLS « v vt vvveneeneeneenns 484-485
Advanced Power Management (APM)

standard ........... . o0 iiiiiiiiiieen, 158

AGP expansion slots .......... 36, 542, 549-550

airbaffles ............coiiiiiiiiiiie.. 295

alignment tool .............. .. .00l 407

AMD (Advanced Micro Devices)

IMICIOPIOCESSOI'S « « v v v v vvveenenennnsd 484-485

temperature specifications ............... 294

American Standard Code for

Information Interchange (ASCII) ......... 308

ampere-hourrating ...................... 443

AMR (Audio Modem Riser) slots ....... 36, 551

analog S-Video ............ociiiiii, 307

antistatic
devices ... 458, 460
SPIAY .« ottt e e e 428
SEEAPS © vttt 408, 776

APM (Advanced Power Management)

standard ........... .0 iiiiiiiiiiee, 158

AppleTalk protocol ..............covuunn 697

application keys, portable PCs ............. 146

Application Specific Integrated Circuits

(ASICS) vivviiii ittt iiiiiieineennn 32, 808
applications

digital camera software .................. 277

ASCII (American Standard Code

for Information Interchange) ............. 808

ASICs (Application Specific



Integrated Circuits) .................. 32, 808
ASKIR protocol ........cocvvuvennnnn 197, 584
Asymmetric Digital Subscriber Line

(ADSL) .iiiiiiiiiitiinennnnnnnnnns 749-751
asynchronous data transmission . . . .218-220, 808
asynchronous SRAM ..................... 510

AT Attachment Packet Interface (ATAPI)241-242
AT bus. See ISA
(Industry Standard Architecture) bus

AT command set .........coivviieennnn. 379
Commandmode ....................... 379
Communications mode . ................. 379
entering commands . ......... .. ....... .. 380
resultcodes .............. .. ... .. .. 380-381
summary of ........ .. .. o 379

AT-style systems ............ 21-22, 27, 536-537
compatibility ............. .. ... .... 537-538
I/O port connections . . ....... 212-215, 553-554
keyboard connections . .................. 538
power supply fans ............ ... .. ... .. 25
power-supplies . .................. 27-29, 539
USB hostports .......... ... ......... 555

ATA (AT Attachment). See IDE
(Integrated Drive Electronics) devices

ATAflashcards ..........cvviiiiiiennnn. 161
ATA-2. See EIDE (Enhanced IDE) devices
ATA-3/Ultra ATA 33 specification .......... 242
ATA-4/Ultra ATA 66 specification .......... 243
ATAPI deviceS ......covvvvvnnvnnnnnnn 241-242
ATDT#*70 command ...........ccvvvunnn. 382
Athlon microprocessors ............... 484-485
Attachment Unit Interface (AUI) ........... 711
attenuation ...........ciiiiiiiiiiiind 679
ATTRIB command ...................... 808
attributes (file) ...........ciiiiiin... 308
ATU (ADSL Terminal Unit) ........... 746-747
ATX-style systems ............ 27,534-536, 808
compatibility .......... ... .. ... ... 537-538
I/O connectors ............. 211-214, 536, 552
keyboard connectors . ................... 538
mounting-hole patterns .............. 535, 537
power supplies . .................. 27-28, 539

CONNECLOTS .+ . vttt e e e ee e 536
fans . ... .. ... 25, 86
system board layout ..................... 29
USB host ports . ...........coviunienn... 555
ATZ command ........cooiviiiiennennnn. 381
Audio Modem Riser (AMR) slots ....... 36, 551
audio output
Digital Audio Tape drives ................ 112
DVD-Audio .. ... 45
sound cards . ... 39
installing ........... ... ... ..... 116-117
SYStEM IESOUICES . . oo vt e e e e 195
troubleshooting .................. 383-385
SPEAKETS . . o vt 834
defined ........... .. ... .. .. .. .. .. .. 23
troubleshooting . ............ .. ... .. .. 411
AUI (Attachment Unit Interface) ........... 711
Auto translation mode ................... 576

auto-detect function, microprocessors ...291-293
auto-detection functions, system boards .541, 558
AUTOEXEC.BATfile .......ccvvvuvvnnnns 808

B

B (bearer) channels ...................... 745
B-cables ..........ciiiiiiiiiiiiiiiiiin 248
Baby AT systems ................. 27,534-537
compatibility ......... ... .. .. 0L 537-538
mounting-hole patterns .................. 537
Bad or Missing Command Interpreter
EITOT MNESSAZE « o v v vvvornrosnonssosnonss 417
back lighting ............. .. .ot 51
backplanes ............ ...l 24
back-sidebus (BSB) ........cciiiiiinnnn. 540
backbone .............. .o iiiiiiiialll 736
Backup utility ..........oooiiiiiiiiii 809
backups . ..ovviiiiiiiiiiiiiiiiiiieeeans 809
SEOTING . oo v ettt e 434-435
Bad File Allocation Table message .......... 417
bandwidth .................ooiis 519, 679

basic input/output system. See BIOS
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Basic Rate Interface (BRI) services ......... 745
BAT file extension . ...........covvvunnnd 809
command prompt execution .............. 889
batchfiles .............ccoi il 809
batteries .........ciiiiiiiiiiiiiiiiien, 156
CMOS batteries . . ......ovvnenennenen .. 337
disposal procedures .. ............... ... 463
maximizing lifeof ........ ... .. ... ... 158
recharging .......... ... .. ... ... 312,391
SIOTINE oottt 462
troubleshooting .................... 390-391
upgrading . ......... .o 311-312
battery memory problems ................ 391
baudrate ........... .. .o it 809
bearer channels ......................... 745
BEDO Burst EDO) ... .ciiiiiiiiinnnnnn. 508
beep code messages ................. 412-413
BERG connectors .........covvvevennns 33-34
binary numbering system ............. 187-189
BIOS (basic input/output system) ....... .54-56
boot process . ........ .. ... 55-56
defined .......... ... .. .. . .. 31
flashBIOS ..................... 90, 296-297
partition limits . ........ ... . ... ... ... 107
Plug-and-Play CMOS settings . ........ 579-581
security options . ................... 585-586
system compatibility and .............. ... 54
upgrading . ........ ... 296-297
viras warnings . .................. .. 576-577
BIOS Features Setup options
(CMOS Setup utilities) .............. 576-577
BISDN (Broadband ISDN) ............ 745-746
bitmapped fonts .............0iiiiiiiin 598
bits (binary digits) ............. ... 0L 809
black pages ...........cciiiiiiiiill 653, 783
Block Check Character (BCC) ............. 121
Blue Screen of Death (BSOD) ............. 809
Bluetooth .............cciiiiiiiiiiiiay 685
BNCs (British Naval Connectors) . ..210-213, 711
bondpaper ............ ..o il 641
bootdisks ......coiiiiiiiiiiiiiiiiii 810
clean bootdisks .. .......... ... .. .. ... 356

bootfiles .......coiiiiiiiiiiiiiiiiiiiid 59
boot partition ............c i 810
bootsector ............iiiiiiiiiiiiiina 810
BOOTINIfile .........ccoiiiiiiieninnnnn 810
BOOTSECT.DOSfile ...........covvuntn. 810
bootstrap loader ................. ... ... 810
bootstrap loader sequence ................. 55

bootup process
boot disks. See boot disks

bootup ........ ... . il 55-56
CMOS settings ................. 35,577,586
CMOS setup utilities .................. 57-59
coldboots ......... ... 55
defined .......... ... ... . i 55
detection phase ........................ 548
initialization ............ ... ... .. .... 55-56
POST (Power On Self Test) ............... 55
role in troubleshooting . ... ........... 413-414
sequence, setting up . ................... 577
bps (bits per second) ............ 00l 809
bridges ......cciiiiiiiiiiiiiiiiiiiie., 737
Broadband ISDN (BISDN) ............ 745-746
brownouts ............ciiiiiiiiiiiiia. 441
BSB (back-sidebus) ............c000i.. 540
Blue Screen of Death (BSOD) ............. 809
buffer underrun errors ............... 361-362
buffers .....cooiiiiiiiiiiiiii i 509
bulk data transfers (USB) ............c..... 555
Burst EDO(BEDO) .........ccvvvivvnnnn. 508
Burst-mode SRAM .........ccoviuvunnnn 511
Bus Frequency Setting
(CPU configuration setting) .............. 492
bus speeds, system boards ............. 540-541
bus topology ........coiiiiiiiiiiiiiiald 673
DUSES tvvvviiiiiiiiiiiiiiii it 810
8-bit architecture .. .......... ... .. ...... 543
16-bit architecture .. .................... 543
32-bit architecture . ..................... 544
AGP (Accelerated Graphics Port) . .542, 549-550
AMR (Audio Modem Riser) .......... 36, 551

ISA (Industry Standard Architecture) 21, 543-544
local bus design .. ...................... 544



MCA (Micro Channel Architecture) . . . .544, 552
PCI (Peripheral Component Interconnect)

buses ................ 544-549, 686, 829
upgrading system boards and ......... 292-294
USB (Universal Serial Bus). See USB devices
VESA (Video Electronics

Standards Association) . .. ... 36,542,552, 838
Dytes ittt ittt i it 810
C
cablemodems .........c0ciiiiininnns 753-754

installing ............. ... ... ... ... 272-273
Cable Select drives
IDEdevices ..........coviiiiiiin.. 240
signal cables, troubleshooting . ............ 357
cable TV (CATV) connections ............. 753
cabling ..........ooiiiiiiiiii i 26
ATA-3/Ultra 33 devices ................. 242
EIDE devices ............. ... v, 241
Fast SCSI-2drives ..................... 245
floppy-disk drives ............ ... .... 41, 103
IDE devices ............ 43,253-241, 556-558
IEEE-1394/FireWire ................ 224-225
keyboard cabling ........... ... ... ... ... 46
F1010) 11 110) ¢~ 46, 48
Narrow SCSIdrives .................... 245
network cables
coaxial ............. 681,709-711,718-719
CTOSSOVET & v v vt et e et e eae e 673
fiber-optic .......... 682, 715-716, 720-721
IDC connections ................. 713-714
plenum-rated .................... 717-718
testing . ... 726-727
token-ring ......... ... .. i 696
twisted-pair . . . . . . 679-680, 711-712,719-720
UDC connections . ............... 714-715
printer cables .............. 215-217, 612-613
infrared printers .. ................ 614-615
networked printers . .................. 615

SCSIdevices ...................... 248-249

SCSI-1drives ............oiiiiinin... 245

serial cabling .............. 218-222, 244,781

system board cabling .................. 79-80

termMiNators ... .ovvvtntn e 709

troubleshooting ............ .. ... .. ..... 385

Ultra 160 SCSIdrives ................... 248

Ultra ATA 66 drives .................... 243

Ultra ATA 100 devices .................. 243

Ultra SCSI drives ...................... 246

upgrading hard drivesand ............... 303

USBecabling ............... 223-224,555-556

Wide Fast SCSI-2 drives ................ 246

Wide SCSI-2 drives .................... 245

Wide Ultra SCSIdrives ................. 247
cachememory ............ocvvvunnn. 513-514

1394. See also L1 cache, L2 cache

defined ......... ... i 30

half-speed cache ....................... 479

hitrate ........ ... .. 513

tag RAM ... 478

upgrading ........... ...l 299
Cardbus .....vviiiiiiiiiineneannnn 160, 770
cartridge tapes ..... 110-111. See also tape drives
cartridges

dot-matrix printers . ................... 600

ink-jet printers ................. 605, 647-648

laser printers .................. 608-609, 651
cases (system units) ...........c00000.n. 23-25

TEMOVING oottt et e 77
CAT (category) cable ratings .............. 712
Category Scabling ....................... 225
cathode-ray tubes (CRTs)

.................... 48-49. See also monitors
CATY (cable TV) connections ......... 711,753
C: or D: Fixed Disk Drive Error message . . ..354
CD-ROM Arives .....covvvvennennennnns 43-45

ATAPILdrivers ........... .. .. ... 242

Compact Disc File System (CDES) ........ 109

CMOS settings . ......covuvunininenan 577

configuring .. ...... ... .. ... 108-109

installing ......... ... ... .. ... 108-109

interface architectures ................. 44-45
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portable PCs . ...................... 149-154
preventive maintenance . ............. 436-438
troubleshooting . ................... 358-360
CD-RW drives
installing ......... ... .. .. . L. 109
portable PCs . ...................... 153-154
troubleshooting .................... 360-362
CDFS (Compact Disk File System) ......... 109
CDMA (Code Division Multiple Access) ..... 684
CDs (compact discs) ««ovvvvvnneernnnnnns 43-44
Celeron CPUs .. .479. See also Pentium III CPUs
Socket 370 specifications ................ 487
Celeron Mendocino CPUs ................. 479
Centronics interface ...................... 811
certificates ...........ciiiiiiiiiiiii 811
certification process ............000.. 841-842
fixed-formexams ............... ... ... 11-12
study tips «.vve 9-13
active study strategies ............... 10-11
common-sense study strategies .......... 11
macro and micro study strategies ......... 10
pretesting study strategies .............. 11
character framing ....................... 122
character printers. See printers
character type parameters ................ 122
Check Disk utility. See CHKDSK utility
chipecreep .......coovviviiiinn 429, 459,775
chips
installing support chips ................ 90-91
video controller chips .............. ... .. 37
video RAM chips ........... ... .. .. ... 37
Chipset Features Setup options
(CMOS Setup utilities) .............. 578-579
chipsets ............oo0.t. 32-33, 539-541, 811
CMOS settings . .....c.ooueeeneen. .. 578-579
defined ........ ... . .. .. . .. 30
Real-Time Clock (RTC) function ...... 574-575
CHKDSK utility . ....covvvviiieennnn 436, 811
clamping speed .......cciitiiiiiiiiiiiaaas 441
clamping voltage ................ ... .. 441
Class-C fire extinguishers ............. 465,775
clean boot disks ........ 356. See also boot disks

cleaning ............ it 428-429
dot-matrix printer elements ........... 657-658
ink-jet printer elements .............. 647, 658
laser printer elements ........... 607, 658-659

Clear To Send (CTS) signals ............... 811

client/server networks ............ 676-677, 811
diskless workstations ................... 677

clock (system), resetting ............... 574-575

clockspeed ...........ccoiiiiiiiiiiiia 489
Athlon Duron CPUs .................... 485
Athlon K7 CPUS . ... 485
Athlon K75 CPUSs . ..., 485
Athlon Thunderbird CPUs ............... 485
Celeron Mendocino CPUs ............... 479
first-generation Pentium CPUs ............ 475
Pentium 4 CPUs ................... 481,489
PentiumITCPUs . .................. 479, 489
Pentium IIT Coppermine CPUs ............ 489
Pentium IIT CPUs .............. 480-481, 489
Pentium MMX CPUs ................... 476
Pentium Northwood CPUs ............... 481
Pentium Prescott CPUs . ................. 481
Pentium ProCPUs ..................... 477
Pentium Xeon CPUs .................... 481
second-generation Pentium CPUs ......... 475
third-generation Pentium CPUs ........... 475

clone microprocessors ............ 30, 484-485
power-supply levels .................... 490

Close Program dialog box. See Task Manager

CMOS batteries, troubleshooting .......... 337

CMOS Battery Low error message ......... 330

CMOS Checksum Failure message ......... 330

CMOS Display Mismatch —

Failure to verify display type error ........ 344
CMOS Display Mismatch message ......... 330
CMOS Inoperational message ............. 330
CMOS Memory Size Mismatch message ....330
CMOSRAM ....ciiiiiiiiiennnn. 34,572, 812

bootup options  ............ ... 577,586
CD-ROMdrives ................ooon... 577
chipset settings . .................... 578-579

COMPOIts ....ooovvvvininnnn.. 583-584



date/time settings ................... 574-575
default settings . .................... 572-573
floppy drives .......... ... .. ... .. .. 575-577
harddrives ........................ 575-577
infrared ports .. ...... .. .. .. . . ... 584
onboard devices, enabling/disabling . ...581-582
parallel printer ports ................ 583-584
password settings . .................. 585-586
Plug-and-Play BIOS settings .......... 579-581
power-management settings .......... 584-585
serial ports .. ... 584
troubleshooting configuration settings . .414-417
virus protection .................... 576-577
CMOS Setup utilities ....... 57-59, 572-573, 811
BIOS Features Setup options ......... 576-577
Chipset Features Setup options . ....... 578-579
Integrated Peripherals options . ........ 581-584
PnP/PCI Configuration options . ....... 579-581
Power Management Setup options .. ... 584-585
Security Configuration options . ....... 585-586
Standard CMOS Setup options . ....... 574-576
CMOS System Option Not Set message ..... 330
CMOS Time & Date Not Set message ....... 330
CMYKecolor .....ovvviviiiiiiiiiinnennsd 646
CNR (Communication and Networking Riser)
CArdS . vvverinneenerenceneenanannn 36, 551
coaxial cable ............ 681, 709-711, 718-719
attenuation . .......... ... .. ... 710
Ethernet connections ................ 718-719
impedance .............. ... ... ... 710
radio grade (RG) rating . .. ............... 709
terminators .. ..........c.einiinainn.n 709
veolocity factor ............ ... .. .. .. .. 710
Code Division Multiple Access (CDMA) ..... 684
coldboots ........cvviiiiiiiiiiiinnnn 55, 811
collators .......ciiiiiiiiiiiieeaanad 619, 651
color laser printers609-610. See also laser printers
color monitors .......... 811. See also monitors
Color Super-Twist Nematic (CSTN) displays . .52
COMPOrtS «vvvviiiinnennneeneneneanenn 812
AT-style systems . ...................... 215

CMOS settings . ... .ovvvvennenen .. 583-584

designations .. ........... ... .. ... 222
troubleshooting .. .......... .. ... .. ..... 376
Command mode, AT command set ........ 379
COMMAND.COMfile .......ccevvveennnd 812
copying from boot disk to hard drive ....... 356
commands (MS-DOS)
ATTRIB . ... 808
CHKDSK ... ... 436, 811
DEFRAG ... 436
FDISK .. ..o 106, 818
FORMAT . ... .. i 819
MEM ... 825
PING ... 829
Communication and Networking Riser
(CNR)CArdS +.vvveerennnnerenoncncnnass 551
communication software .................. 379
Communications mode, AT command set ... .379
Compact Disk File System (CDFS) ......... 109
composite TV .....oiiiiiiiiiiiinrninnnnn 307
compound devices ......... .. 0iiiiiiinnn 222
compression roller, laser printers .......... 608
CompTIA ..... 841-842. See also A+ certification
Computer Management Console ........... 812
CONCENLTALOTS v vvvvvrenieeneeneennennnas 696
conditioning stage, laser printers ........... 607
CONFIG.SYSfile ........cvvvviiiiiaaasd 812
Configuration Manager .................. 812
configuration settings ................... 34-35
accessing during bootup .................. 35
auto-detect function .. ............... 291-293
dot-matrix printers . .................... 639
Pentium CPUs ..................... 492-493
troubleshooting .................... 414-417
hard drive problems .................. 355
mouse problems ................. 342-343
system board settings ............. 331-332
configuring
CD-ROM drives ................... 108-109
DVDdrives ......... .. . . .. 108-109
I/Ovports ... 126-127
MICTOProCeSSOIS . .. v vvvven . 293,492-493
modems .............. ... 119-120, 272
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MONILOTS ..ottt ettt e e 270
Conflicting Device List ................... 384
CONNECLOTS «.vvvvenvennenneoneennennes 33-34

AT-style systems . ........... 212-215, 553-554

ATX-style systems .............. 211-214, 552

BERG connectors .................... 33-34

cablemodems .............. ... ... 753

digital cameras . .................... 277-278

expansion slot connectors ........... 30, 35-37

Fast SCSI-2 drives ..................... 245

fiber-optic cable connectors .......... 716-717

FireWire connectors ................ 224-225

I/O port connectors .. ................. 46-47

IDEdrives ................ 253,242,556, 558

Insulation Displacement Connectors . . ..713-714

keyboards . ......... .. ... 46-47,97

portable PCs . ............... 146-147, 150
MICE . oottt et 46, 98-99
modems . ...........iiiiiiii 192

digital ...... .. ... 272-273

external ......... .. ... ... ... ... 270-271

MONILOLS . . v vttt ettt e eee e e 46,48

MOUSE CONNECIOTS . o vv v veee e e 46

null modem schemes ................ 220-221

PC Card connectors ................. 162-163

peripheral connectors . ................... 53

portable PCs . ...................... 150-151

802.11bcards ........ ..., 167
CD-ROM drives ................. 153-154
CD-RWdrives ........... ... coooun.. 153
docking-port connectors . .............. 168
DVD-RWdrives ..................... 153
floppy-disk drives . ................... 153
keyboards .................. 146-147, 150
LCD panel connections . ........... 144-145
network adapters .................... 165
PC Card modems ................ 165-166
PCCards ............. ... .. ... 162-163

system board arrangement ............. 142

trackballs ......... ... ... ... .. ... 147
printer connectors . .................. 53,613

dot-matrix printers . .................. 600

infrared printers . ................. 614-615
RJ-45 connectors .................. 673, 686
SCSI connectors . . ...... 244,248-249, 559-560
serial ATAdrives ....................... 244
Universal Data Connectors ........... 714-715
Ultra 320 SCSI drives ................... 248
Ultra ATA 66 drives .................... 243
uninterruptible power supplies ............ 280
USB connectors ................ 211, 223-224

continuity tests . .............. 408-411, 726-727
continuous forms ..............o0iiin.n. 812
controlbuses ............cc it 812
control characters ............co0evvuinen 812
control transfers (USB) ........c.cvvvuen.. 555
control-code protocols ............ 120-121, 813
controllers
Direct Memory Access controllers . . ... 185-186
CONVEIZEIICE .. vvvvenrurnsonsnsnsonsasasd 685
cooling SyStems ........coeeevernonnenns 86-89
microprocessors, troubleshooting . .. ... 335-337
optimizing ........................ 294-295
water-based CPU coolers .............. 88-89
coppercabling .............. ... ... 679, 681
Coppermine 128 CPUs ............... 481, 489
Coppermine CPUs ............ouu s 481, 489
Core Hardware Service Technician exam ... .841
fast facts

10domain ..................... 764-771

20domain ..................... 771-773

30domain ..................... 773-776

40domain ......... ... ... ..., 776-780

50domain ..................... 780-784

60domain ..................... 784-788
practice eXam .. ............ ... 789-804

core voltage supply, CPUs ............. 86,493
Core-to-Bus Speed Ratio

(CPU configuration setting) .............. 492
corona wires, laser printers ............... 608
COTTOSION +vvvirineneeneennennennss 428-429
Covington CPUSs .......ccvviiiiiinnennas 485
CPUs. See microprocessors
CRC (cyclic redundancy check) ............ 813



crosscut pliers ...........cooiiiiiiiiia 407
crossover cabling .................... 220, 673
CRTs (cathode-ray tubes)48-49. See also monitors
CSMA/CD (carrier sense multiple-access

with collision detection) ................. 692
CSTN (Color Super-Twist Nematic) displays . .52
CTS (Clear To Send) signals ............... 811
Current Drive No Longer Valid

IMESSAZE ¢ o vvvveeneneneenennnannenn 354,772
cursors, frozen/jumping .................. 341
cyclic redundancy check (CRC) ............ 813
cylinders, hard-disk drives ............. 42,813
Cyrix III microprocessors ..........ooouu.. 487

D

Dchannels .........cciiiiiiieninennnnn. 745
DAT (Digital Audio Tape) drives ........... 112
Data Cabling testers ............coccuu.n. 726
datacollisions ........coeveiireennennnnad 692
Data Communications Equipment (DCE) .. .813
Data Encryption Standard (DES) .......... 813
data error detection ............c00innn. S11
Data Link layer (OSI model) .............. 692
Data Over Cable Service Interface Specification
MDOCSIS) tiiiiiiiiniiietenenreeennans 754
Data Set Ready (DSR) signals ............. 813
Data Terminal Ready (DTR) signals ........ 813
data throughput ..................... 519-520
datatransfer ...............ccvua.n 181-182
DMAchannels ..................... 185-186
INEEITUPES .« o v e et 183-185
polling ..... ... ... ... .. .. L. 181-182
programmed I/O ............... 181-182, 831
serial transmission modes ............ 218-220
USB transfers . ..................... 555-556
data transferrates ........cccoveeeeenennnn 301
ADSL connections . ................. 749-750
ATA-3/Ultra ATA 33 drives .............. 242
broadband ISDN connections . ............ 746

cablemodems ......................... 753

DSL connections .. ..................... 746
EIDEdrives ............. ... ... ....... 241
Fast SCSI-2 drives ..................... 245
FDDI networks ........................ 722
G.lite ADSL connections . ............... 750
HDSL connections ..................... 752
HDSL2 connections . ................... 752
IDEdrives .......... ... ... .. 241
IDSL connections . ..................... 752
IEEE 802.11x wireless specifications . . . . . . . 684
PCI Card-mounted interfaces ............. 244
SCSI-1drives .......... ..., 245
SDSL connections . ................. 749, 751
serial ATAdrives . ...................... 244
SHDSL connections . ................... 752
token-ring networks ........... .. .. ... 696
Ultra 160 SCSI drives ................... 248
Ultra 320 SCSIdrives . .................. 248
Ultra ATA 66 drives . ................... 243
Ultra SCSI drives ...................... 246
VDSL connections ..................... 751
Wide Fast SCSI-2 drives ................ 246
Wide SCSI-2 drives .................... 245
Wide Ultra SCSI drives ................. 247
dates, CMOS settings .........o00uvnn 574-575
DB-9M D-shell connectors ................ 211
DB-15F D-shell connectors ............ 211-212
DB-25F D-shell connectors ................ 211
DC power adapters .................. 156-157
DC voltage checks ............cc0vuus 409-410
DC-2000 style tapes ..........coviuiennnn 110
DC-6000 types ....oovveerenernnnnnnns 110-111
DC-to-DC controllers ..........ccceveennn. 156

DCE (Data Communications Equipment) ...813
DDR-SDRAM (double data rate SDRAM) . . .506

DDS (Digital Data Storage) standards ...... 112
decimal numbering system ............ 187-189
degauss operations ..............00un. 350, 772
demodulators . .. .117, 743, 814. See also modems
DES (Data Encryption Standard) .......... 813
Deschutes CPUs .......covviiiiiiiinnnnnns 485
detection phase, bootup process ............ 548
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developing stage, laser printers ............ 607
devicedrivers .........ooiiiiiiiiiiiinad 814

printer drivers .................... 634-635
Device Manager ..........coivvuieninnnns 814

DHCP (Dynamic Host Configuration Protocol)815
diagnosing and troubleshooting. See

troubleshooting
diagonal pliers ........cooviiiinnenrnnass 407
dial-up Internet connections ............... 814
dial-up modems
configuring . ............. ..., 272
installing ............. ... ... ..... 270-272
dial-up networking ................... 742-744
differential signaling ................. 249-251
Digital Audio Tape (DAT) drives ........... 112
digital cameras
installing ......... ... .. .. . . .. 2717
software applications ................... 277
Digital Data Storage (DDS) standards ...... 112
Digital Linear Tape (DLT) drives ....... 112-113
Digital Loop Carrier (DLC) ............... 752
digital multimeters (DMMS) ........... 408-409
Digital Subscriber Lines. See DSL
digital versatile discs (DVDs) ............... 45

Digital Visual Interface (DVI) video adapters 307
DIMMs (Dual In-Line Memory

Modules) ........... ... ... 32,515-516, 814
installing ......... .. .. .. .. .. . ... 89-90
MicroDIMMs ....... ... .. oo, 518
optimizing ............ ... ... ...... 298-299
Small Outline DIMMs (SODIMMS) .. .143,517

installing . ............... .. .. ... ... 142
upgrading .......... . ... 143-144
voltage-level support ................. 143
split-bank slot arrangement . .. ............ 516
upgrading RAM . ......... ... ... .. 297-298
DIP (dual in-line package) sockets ........ 90-91
DIP (Dual In-line Pin) sockets ............. 515

Direct Memory Access. See DMA (Direct Memory
Access) channels

Direct Rambus DRAM (DRDRAM) ....509-510

Direct Sequence Spread Spectrum (DSSS) .. .684

direct transfer thermal printers ............ 602

directories .......coiiiiiiiiiiiiiiiiiee 814
root directory . ... 832
Disk Administrator utility ............. 106-107
Disk Boot Failure message ................ 356
Disk Drive Read/Write/Seek Error message .351
disk drives .......covviiiiiiiiii 41-45, 815
AC power adapters ...................... 94
CD-ROM. See CD-ROM drives
cleaningheads . ........................ 429
CMOS settings . .................... 575-576
defined .......... ... il 26
directory structures ................. 890-892

floppy. See floppy-disk drives
hard. See hard-disk drives

onboard motherboard connections .. ... 556-560

RAID systems ................. 256-259,770

translation modes ............. ... .. .. .. 576

troubleshooting .................... 418-419
Disk Management utility

partitioning hard disks ............... 106-107
disk operating systems. See also MS-DOS

files ... 59
disk-management tools

Backup ......... ... . il 809

CHKDSK ... 811

FDISK . ... i 106, 818

FORMAT ... ... . 819
diskless workstations ............. ... .00 677
Display Switch Setting Not Proper —

Failure to verify display type message ..... 344
Distributed Splitter DSL service ........... 748
DLC (Digital Loop Carrier) ............... 752
DLL (dynamic link library) files ........... 816
DLT (Digital Linear Tape) drives ....... 112-113
DMA (Direct Memory Access) channels ..... 814

designations ............ .. .. ....... 185-186
soundcards . ........ ... 195
DMA Error message ........ceveeeeeneens 329
DMMs (digital multimeters) ....... 408-409. See
also multimeters
DNS (Domain Name System) .............. 815
docking stations ................. 168-169, 815
troubleshooting .................... 391-393



DOCSIS (Data Over Cable Service Interface
Specification) ...........coiiiiiiiiil 754

Domain Name System. See DNS

domain-based networks. See client/server
networks

domains ...ovvviiiiiiiiiiiiiertaeanenas 815

Domain Name System. See DNS
DOS. See disk operating systems; MS-DOS

dotpitch ..........covvvinen. 50, 764, 815
dot-matrix characters .................... 597
dot-matrix printers .......... 600, 780-782, 815
configuration settings ................... 639
MAINtENANCE « . ot vve vt eeeeee e 657-658
printhead mechanisms ............... 600-602
ribbon cartridges . .......... .. ... ... 600
troubleshooting . ................... 639-645
consumables .................... 640-641
paper not advancing .................. 645
power-supply problems .. .......... 639-640
printhead not moving ............. 643-644
printhead not printing . ................ 642

double data rate SDRAM (DDR-SDRAM) .. .506

Double Transition (DT) clocking techniques ....
247-248

Double-layer Super-Twist Nematic

(DSTN) displays « . eovvvvierenernnrnnennnn 52
Doze power-saving mode .............. 584-585
DRAM (dynamic RAM) ............. 504, 816

dataintegrity ............ ... ... 579

DRDRAM (Direct Rambus DRAM) . .. .509-510
EDO DRAM (extended data out DRAM) ...508

EDRAM (enhanced DRAM) ............. 505
FPM DRAM (fast page-mode DRAM) ..... 508
hyper page-mode DRAM ................ 508
Parity Check (PCK) errors ............... 185
RDRAM (Rambus DRAM) ........... 509-510
refresh period .......... ... .. .. ... ..... 579
refreshing ........... ... .. ... .. ... ... 511
SDRAM (synchronous DRAM) ....... 505-506
speed ratings . ..............iiia.... 519
VRAM (videoRAM) ........... ... .... 509
WRAM (Windows RAM) ............... 509

INDEX 853

DRDRAM (Direct Rambus DRAM) ....509-510

drive arrays .. ....covveeveerncnoncnonn 256-259
mirrored . ... ... 257
RAID systems ..................... 257-259
striped . ... 257

Drive Mismatch message ................. 355

drivers. See device drivers

DSL (Digital Subscriber Lines) ............ 746
ADSL (Asymmetric DSL) ............ 750-751
advantages .............. ... ... ... 749
disadvantages ................ .. .. .. ... 749
installing ............. ... .. .. ... .. 272-273
modems ................iii.... 746-747
SDSL (Symmetric DSL) ............. 749-752
splitters . ... ... 747
telephone line filters .................... 748
voice-over DSL ........ .. ... ... ... ... 752

DSR (Data Set Ready) signals ............. 813

DSSS (Direct Sequence Spread Spectrum) . . .684
DSTN (Double-layer Super-Twist Nematic)

displays «ooviiiiiiiiiiii i i i 52
DT (Double Transition) clocking
techniques ................. ... .. 247-248
DTR (Data Terminal Ready) signals ........ 813
dual-booting .........ccciiiiiiiiiininnans 815
dual in-line package (DIP) sockets ........ 90-91
Dual In-line Pin (DIP) sockets ............. 515
dual-scan LCD displays ................... 52
duplexers .........ccciiiiiiiiiiiiiiinaad 619
Duron microprocessors ........ceeeeeeeess 485
dustbuildup ..........ooiiiiiiiiiiii 430
DVD drives
configuring . . ........ .. .. . .. ... 108-109
installing ......... ... ... ... ... .. 108-109
preventative maintenance ............ 436-438
troubleshooting .................... 358-360
DVD-AUdio ...oovvvviiiiiiiiiiiiiinennnn 45
DVD-RAM .. iiiiiiiiiiiiiiiiiiiieennnns 45
DVD-ROM ....oiiiiiiiiiiiiiiinieennned 45
DVD-RW drives .....coovviiiiiiiiinennnn 45
installing ......... ... . ... ... ... 109
portable PCs . ...................... 153-154

troubleshooting . ................... 360-362



854 INDEX

DVD-Video .....ccovvviiiiiiiiiiiiinnnnnn 45
DVDs (digital versatile discs) ............... 45
DVI (Digital Visual Interface) video adapters 307
dye-sublimation printers .......... 610-611, 784

Dynamic Host Configuration Protocol. See DHCP
dynamic IP address assignment. See DHCP
dynamic RAM. See DRAM

E

earthground ..............co0uiviiinnnns 461
ECC (Error Correction Code) memory . .512-513
ECC (error-checking and correcting)

Protocols ......coiiiiiiiiiiiiiiiiiieann 122
ECHS (Enhanced Cylinder Head Sector)
format ........coiiiiiiiiiiiii it 816
ECP (Extended Capabilities Port)
specification ............... ... ..., 583,779
two-way capabilities .............. ... .. 216
EDDR-SDRAM (enchanced DDR-SDRAM) .506
edge connectors ...........c.ciieiiiinnnn 816
EDO DRAM (extended data out DRAM) ... .508
EDRAM (enhanced DRAM) .............. 505
EEPROM (Electronically Erasable
Programmable ROM) .................... 816
EIA (Electronic Industries
Alliance) .......ccvviiiiiiinn 711-712, 816
EIA/TIA-568 cabling ................. 711-712
EIDE (Enhanced IDE) devices ..... 241-242, 816
data transferrates ...................... 241
upgrading hard drives ............... 301-305
EISA (Extended Industry Standard Architecture)
buses .....oiiiiiiiiiiiii i i 36, 817
electrical fires ........ccvvviiiinenennnas 465
electrical shorts ............... ..ol 411
electromagnetic interference. See EMI
electron guns ........cciiiiiiiiiiiieonn 816

Electronics Industries Association (EIA) ....816
electrophotographic (ELP) cartridges ...609-610
electrophotographic reproduction .......... 606
electrostatic discharge. See ESD

ELP (electrophotographic) cartridges ...609-610
emergency start disks ............ .. 00, 356
EMI (electromagnetic interference) ......... 816

electrostatic discharge. See ESD

grounding . ........... .. ... 461-462, 775
EMS (Expanded Memory Specification) ....817
encryption

WEP (Wireless Encryption Protocol) ..... 167
End-Of-Text (ETX) characters ............ 121
Energy Star-compliant monitors ........... 345
Enhanced Cylinder Head Sector (ECHS)

format ........c0iiiiiiiiiiieinaann 107, 816

enhanced DDR-SDRAM (EDDR-SDRAM) . .506
enhanced DRAM. See EDRAM

Enhanced I/O controller chip .............. 540
Enhanced Parallel Ports. See EPP ports
enhanced SDRAM (ESDRAM) ............ 506
environmental hazards ................... 456
disposing of computer equipment .. ........ 463
electrostatic discharge ............... 456-457
CAUSLS &« v vttt e et e e 457
grounds . ... 460-462
MOS handling techniques . ......... 458-460
high-voltage hazards ........ 348-350, 464-465
storing computer equipment . ............. 462
EPIC (Explicity Parallel Instruction
Computing) ......cocviivuvenrnennnnned 482
EPPports ......ccovvveviiiennnns 152, 583-584
two-way capabilities .................... 216
EPROM (Erasable Programmable ROM) .. .817
erase lamps, laser printers ................ 608
ERDs. See emergency repair disks
10 0071 10) 11 (e 817
error checking ............. .. .. ool 817
error checking and correction ............. 259
error codes
TIOX @ITOIS .« v vv et et e 366
I7XX @ITOTS o\t o it e 353
199errors ... 366
201 @ITOIS « vttt et 330
301 ITOTS + v vv et et e 339
432 @ITOTS .o v et ettt e 366



OXX CITOTS © oo vv et ee et eeeeeann 351
Q0X €ITOTS . v o vv ettt e ene 366
Error Correction Code (ECC) memory . .512-513
error messages412-413. See also specific messages

flopy-disk drive errors . ................. 351
keyboard errors . ................... 338-339
POIL €ITOTS .« .o v vttt 365-366
system board errors ................. 329-330
Video errors ... ... 344
error-checking and correcting (ECC)
Protocols ......coviiiiiiiiiiiiiiiiianas 122
ESCD (Extended System Configuration Data)
ATCA v vvvevnrenoonacososeacncnnanns 579, 817
ESD (electrostatic discharge) ..456-457,775, 816
CAUSES .+ vt vv e et e et e e 457
grounds . ...l 460-462
MOS handling techniques ............ 458-460
from unplugging keyboard ............. 97-98
ESDRAM (enhanced SDRAM) ............ 506
Ethernet networks ............... 692-693, 817
coaxial connections ................. 718-719
fiber-optic connections .............. 720-721
full-duplex mode . ...................... 696
thinnet cabling .. ....................... 711
twisted-pair connections ............. 719-720
ETX (End-Of-Text) characters ............ 121
ETX/ACK protocol .................. 120-121
Expanded Memory Specification (EMS) ....817
expansion bus architecture ...... 30, 35-37, 817
8-bitslots . ... . 543
16-bitslots . ... 543
32-bitSlots .. oo 544
AGP (Accelerated Graphics Port) . .542, 549-550
AMR (Audio Modem Riser) .......... 36, 551
covers, importance of .................... 25
ISA (Industry Standard
Architecture) .................. 21, 543-544

MCA (Micro Channel Architecture) . . . .544, 552
PCI (Peripheral Component

Interconnect) ............. 544-549, 686, 829
VESA (Video Electronics Standards
Association) .............. 36,542,552, 838

video adapter cards ............. ... ..... 269
Explicitly Parallel Instruction Computing
(EPIC) e iviiiiiiiii ittt ittt iiiieenns 482

Extended Capabilities Port. See ECP ports
extended data out DRAM (EDO DRAM) ... .508
Extended Industry Standard Architecture (EISA)

buses ...ooiiiiiiiiii i i i i 36, 817
extended memory .........c0c000000e0nn 817
extended partitions .............. 105, 765, 817
Extended System Configuration Data

(ESCD)area ........covvvvinnennnn. 579, 817
external

CD-ROM drives ................... 153-154
CD-RWdrives ..................... 153-154
DVD-RWdrives ................... 153-154
floppy-disk drives .................. 152-153
mModems . ........o.iuiiiii 744
configuring ......................... 272
CONNECLOTS . v\t vv e e e e eeeen 118
installing ............ ... ... ... 270,272
UARTS ..t 192
upgrading .......... .. ... .. 308-309
SCSIdevices .........oviiiiiinan... 249

F

F-Type connectors ...........ccovvvvunns 753
faintprint ..........co0iiiiiiiiiiiiina 783
dot-matrix printers . ................. 640-641
ink-jet printers . ........... .. ... ... ... 647
laser printers ............ .. ...l 654
Fan Heat Sink (FHS) modules ............. 478
fanunits ............ ... il 84-87, 490-492
heatbuildup ........... ... ... . ... .. 334
optimizing . ....................... 294-295
power-supply fans ........... ... o oL 25
Fast Ethernet ..................covvaitt. 719
fast page-mode (FPM) DRAM ............. 508
Fast SCSI devices ..........ccciiiiennnnn 161
Fast SCSI-2 ...ivviiiiiiiiiiiiieennns 245-246

FATs (file allocation tables) ................ 818
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FC-PGA (Flip Chip Pin Grid Array) ....... 487

FDDI (Fiber Distributed Data Interface)
standard .......c0 0 iiiiiiiiieenens 721-722

FDDs. See floppy-disk drives

FDISK utility .......ccvvivuieeienens. 106, 818

FHS (Fan Heat Sink) modules ............. 478

FHSS (Frequency Hopping Spread Spectrum)684
Fiber Distributed Data Interface (FDDI)

standard .............. .00l 721-722
fiber-optic cable ................. 682, 715-716
color-coding .......... .. ... .. .. ... 716
CONNECLOTS . .o vvieeeeeee e, 716-717
Ethernet connections ................ 720-721
FDDI standard ..................... 721-722
maximum length ......... .. ... ... ... ... 682
multimode .......... .. .. .. . . ... 716
signalingrates ............... .. .. ...... 682
single-mode . ............... .. ... ... 716
FIFO buffering ..........cciiiiveiinennn 582
file systems .........ciiiiiiiiiiiiiiiiaa 818
CDFS-based ..........coviviiiineenn.. 109
file-management tools . .59. See also specific tools
filenames ...........coiiiiiiiiiiiiia. 818
files ..vviiiiiii i it i it 818
DOS .. 59
MSCDEX ... 109
SWAD « et 834
SYSIEIM .ottt e 835
fire extinguishers, Class-C ................ 465
firewalls .......cociiiiiiiiiiiiiiiiinnn, 741
Firewire devices ..............ccoviiia 818
adaptercards . .................. 40, 125-127
CONMNECLOTS ..o vvvvteenee e, 224-225
installing ......... ... .. .. .. L. 126
PC Card-based ..................... ... 161
SYSEEM TESOUICES . . v vvvveeeeeeeeenen 197
troubleshooting . ................... 373-374
firmware ........oiiiiiiiiiiiiiii i, 54
printer updates . .. ........ . 636
fixed-form certification exams ........... 11-12
Flagstaff CPUS .......covviiiiiiiinennnns 485
flashBIOS .......covvviiiiiinnnn. 90, 296-297

FIP ChD « « v vvvveeeeeeeeeeeeeeeeeeenns 487

floppy disks .......ccviiiiiiiiiiiiiiy 818
floppy-disk drives ........cccviiiivnnenad 41
CMOS settings ...........c.covua.. 575,577
directory structure . ................. 890, 892
installing ....... ... ... ... . . L .. 103
portable PCs . ...................... 149-153
system board cabling .................... 41
troubleshooting .. ........... 351-353,418-419
floppy-drive controllers ............... 193-194
flowecontrol ...........cciviiiiinnnnans 818
Fn function key, portable PCs ............. 146
Folder Options ..........ccvvviiiiiennnns 818
folders ............... 818. See also directories
fontS . ..vvtiniii ittt it 598, 819
forced perfect termination (FPT) ........... 254
0] ] £ 819
formfactors ........coiiiiiiiiiiiiiiiennn 27

AT. See AT-style systems
ATX. See ATX-style systems

Baby AT systems ................ 27,534-538

system board compatibility ........... 537-539
FORMAT command ...........ccvvvennns 819
formatting

hard-disk drives .. .......... . ... .. .. ... 819
Found New Hardware Wizard ............. 127
FPM DRAM (fast page-mode DRAM) ...... 508
FPT (forced perfect termination) ........... 254
FQDNs (fully qualified domain names) ..... 819
fragmentation ................ .o 0l 819

Frequency Hopping Spread Spectrum (FHSS)684
friction-feed paper-handling mechanisms 599-600

front-side bus (FSB) .................. 540-541
Pentium 4 CPUs ................... 481, 489
Pentium IICPUs . ...................... 489
Pentium IITCPUs .................. 480-481

FRUs (field-replaceable units),

adding/removing, desktops .............. 71-75
adaptercards .............. ... ..... 115-116
IEEE-1394 FireWire .............. 125-127
modems . ............iiiiinan.a. 118-119
SCST .. 123-124
sound ... 116-117



USB .. 124-127
video ...l 95-96, 269-270
wireless ... oo 128-129
digital cameras ................ ... ... 277
inputdevices ............... ... 96-97
keyboards .......... ... ... .. L0 97-98
MICE « ottt e 98-99
touchscreens ..................... 99-101
power supplies ........... ... ... 91-93
ACadapters ..o, 94-95
adding ... . 93
TEMOVING .o v ettt 92-93
storage devices . .............. ... 101-102
CD-ROM drives ................. 108-109
CD-RWdrives ...................... 109
DVDdrives ......... ...t 108-109
DVD-RWdrives ..................... 109
floppy-disk drives . ................... 103
hard-disk drives . ................. 103-107
removable .......... .. .. .. . L. 114
tape drives ............. ... ... 110-114
system board devices .................... 83
cooling systems . ................... 86-89
memory modules . .......... ... ..... 89-90
MICTOPIOCESSOIS . v vvvve e eeeen e 83-86
support ICs . ........ ... .. Ll 90-91
system boards ............. .. ... ..... 75-82
adaptercards . ......... .. .. ... .. ... 77,79
cables ........... ..l 79-80
external [/O systems ................... 76
installing .......... .. .. .. .. .. ... 81-82
jumper settings . ........... ..., 80
removing from system unit . .......... 80-82
UNIECASES .o v vt 77
FRUs (field replaceable units), adding/removing,
portable PCs . ...... ... .. ... ... ... 140-141
display types ........... ... ... 144-145
docking stations .................... 168-169
input devices
keyboards ...................... 145-147
touchpads ...................... 148-149
trackballs ......... ... ... ... . oL 147

INDEX 857

memory modules ................... 142-144
PCCards ..............cooiio.. 159-164
port replicators ............. ... .. ... 169
POWETL SOUICES ... vvvvvnenennnen.. 156-158
storage devices . . ... 151-152
CD-ROMdrives ................. 153-154
CD-RWdrives ................... 153-154
DVD-RWdrives ................. 153-154
floppy-disk drives . ............... 152-153
removable ...................... 154-155
system boards ..................... 141-142
FSB (front-sidebus) .................. 540-541
Pentium 4 CPUs ................... 481, 489
Pentium IICPUs ....................... 489
Pentium IIICPUs .................. 480-481
FTP (File Transfer Protocol) .............. 818
fuelcells .......ccoviiiiiiiinininnnnnns 312
full-duplex mode ............ 117,743,764, 819
Ethernet networks ...................... 696
token-ring networks ............ ... ..... 696
full-speed USB devices ............... 125, 556
fully formed characters ................... 597
fully qualified domain names (FQDNs) ..... 819
function keys .........ciiiiiiiiiiiii 819
fusing rollers ............ciiiiiiiiiin 608
fusing stage, laser printers ............ 607-608
fusing units ........coviiiiiiniiiiennaan 608
G
Glite ADSL .....oiiiiiiiiiiinnrnnnnass 750
gas-plasma display panels ............. 50, 144
CALEWAYS .« ot vvvvenrnrneenrernsnncennnans 737
GDIfiles ....cvvvviiininnininennennnnnns 819
General Failure Error Reading Drive x
EITOT TNESSAZE « o v vt vvnvenrosnsansnsnsans 417
General Protection Faults (GPFs) .......... 819
GPE (Group Policy Editor) ............... 820
GPFs (General Protection Faults) .......... 819
graphical user interface (GUI) ............. 820

greenmode ..........iiiiiiiiiiiiiiinans 158




858 INDEX

green PC-compatible power-saving modes . . .585

ground (electricity) ........... 460-462, 775, 820
grounding straps ...........ciiiiiiiiia. 458
Group Policy Editor (GPE) ............... 820
GUI (graphical user interface) ............. 820
H
HAL (Hardware Abstraction Layer) ........ 820
half-duplex mode ............ 117,743, 764, 820
half-speed cache ..............coviiiiaa 479
handshaking signals ..................... 820
Hard Drive Boot Failure message ...... 354,772
Hard-Disk Controller (HDC) .............. 357
hard-disk drives ................... 41-43, 820
access time . ...........vinenenannen... 301
backups. See backups
clean bootdisks .. ........... .. .. ... .. .. 356
CMOS settings . .....c..cveeneen. .. 575-577
data transferrate ............. ... ... .... 301
defragmenting . ............... .. ... .... 300
installing .......... .. .. .. ... 103-107
Optimizing .. ............ it .. 300
partitioning . . .. ... ... 104-107
BIOS limits ... .....coovvi it 107
FAT-based systems ................... 105
FDISK utility ................... 106, 818
NTFS-based systems . ............. 105-106
root directory structures . .............. 107
portable PCs . ...................... 149-152
preventive maintenance . ............. 434-436
read/write mechanism . ................... 42
rotation speed . ......... ... 301
SCANDISK utility ..............c..o.... 436
track seek time ............. .. ... .. ... 301
acks ..o 42
troubleshooting .. ........... 353-357,418-419
basic checks .................... 356-357
configuration checks ................. 355
hardware checks ..................... 357
reformatting drives ................... 357

SYMPLOMS . oo vve e eee e 353-354
upgrading . ... L. 300-305
cabling .......... ... .. .. ... 303
controllercards .................. 304-305
IDE/EIDE drives . ................ 301-305
portable drives .. ................. 312-313
RAID adapters .................. 304-305
SCSIdrives .................... 303-305
SMARTDRYV configuration ............ 301
verifying upgrade ................ 302-303
hard-drive controllers ................ 194-195
hard-memory errors ................. 334,771
hardware ...............oiiiiiiiia 820
troubleshooting
field replaceable units ............. 418-419
versus software problems .......... 414-417
Hardware Abstraction Layer (HAL) ........ 820
hardware RAID ............covviiinnnen. 259
hardware-oriented modem protocols ....... 120

Hayes-compatible command set.
See AT command set

HCL (Hardware Compatibility List) ........ 820
HDC (Hard-Disk Controller) .............. 357
HDDs. See hard-disk drives
HDSL (High-data-rate DSL) .............. 752
HDSL2 (High-data-rate DSL) ............. 752
HDTYV (High Definition TV) .......... 307,710
Health Controller IC ..................... 335
heatbuildup ..................o.. 431-432
microprocessor fans . ................... 334
portable PCs . ........ .. ... .. .. ... ..... 386
SYSteM UNits . .. ..ot 25
heatsinks .................. 84, 86-89, 490-492
optimizing cooling systems ........... 294-295
heat spreaders ............... .o 509
Help system, Windows
Printing Troubleshooter ................. 369
wide area networking ................... 379
hexadecimal addresses ................ 187-189
hibernate mode ................. ... ..., 157
high-speed USB devices .................. 125

high-voltage differential (HVD) signaling 250-251
high-voltage hazards ................. 464-465



MONItOTS .« .o v sttt et 348-350
HIMEM.SYSfile ........covviiiiiiinn.n. 820
hitrate .......cciiiiiiiiinennnnn. 513,777
hives (Windows NT Registry) .............. 821
horizontal retrace .............cciiiiiiil 48
horizontal scanning rates, monitors ........ 38
host adapters

IDE interface ...................... 253,556

SCSTinterface . .................... 244,559
hosts

USBhosts .........coiiiiiiiin... 222
hot insertion, PC Cards .................. 159
hot-swapping devices ................. 124,767
hotspots . ...coviiiiiiiiiiiiiiiiiiennnn. 128
HP (Hewlett-Packard) printer cartridges ... .609
HPSIR protocol ........cccvvuivenvnnn 197, 584
hubs ..ooviiii 737

USB .o 222

wireless networks . .......... .. .. .. ... 685
HVD (high-voltage differential) signaling 250-251
hyper page-mode DRAM ............ 508,777
HyperTerminal .............coivevennnn 378
I
/O (Input/Output) .......ccoveviiinennnn. 823

datatransfer ....................... 181-182

DMA channels .................. 185-186
INEerrupts .. ...ovviii 183-185
polling ......... ... . ... . ... .. 181-182
programmed I/O ............. 181-182, 831
external I/O systems, removing ............ 76
resource allocations ................. 188-192
legacy device allocations .......... 190-191
onboard allocations ........... 189-190, 583
peripheral I/O allocations . ............. 189
specialty devices ..................... 192
I/O addresses ..........ccoovvivnnnn.. 186-187

floppy-drive controllers ................. 193

hard-drive controllers ................... 194

LAN adapter cards ..................... 196

soundcards ............. . ... 195
USB controllers . ....................... 196
I/Oports ...oovvvvvnninnnnnn. 46-47, 210, 823
AT-style systems . ........... 212-215, 553-554
ATX-style systems .............. 211-214, 552
configuring . . ........ .. ... .. ... ... 126-127
parallel ....... ... ... ... o Ll 215-217
interrupt levels ........... .. .. ... ... 217
LPThandles ........................ 217
printer cabling ................... 215-217
serial ... 217-218, 222
cabling . ......... ... .. ... ... 220-222
designations .............. ... ... 222
transmission modes . .............. 218-220
troubleshooting . ......... ... ... ... .. ... 365
fConS oiiiii i e 821
ICs (integrated circuits) .................. 822
ICpullers ......... ... ... 408
installing ......... ... .. i 90
IDCs (Insulation Displacement
Connectors) «vvveeeeneeneeeneenannns 713-714
IDE (Integrated Drive Electronics)
devices ........ i 238-244, 822
ATA-3/Ultra ATA 33 specification ......... 242
ATAPI specification . ................ 241-242
Cable Select configuration ............... 240
cabling .......... ... ... ... 43,253, 556-558
CD-ROM interface connectors . ............ 44
CMOS settings . .. ..oovveveeennen.. 581-582
configuring . ............c.. ... 240
CONNECLOTS . . v oottt ee e 556, 558
controller circuitry .................. 238-253
EIDE specification .................. 241-242
FIFO buffering ........................ 582
host adapters ...................... 253,556
master drive configuration . ........... 240-241
operating mode, configuring .......... 558-559
partitions . ... 240
PIOmodes ....................... 242,582
serial ATA standard ................. 243-244
slave drive configuration ............. 240-241
specifications ............. .. .. ..... 255-256

translationmode . ...................... 195
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troubleshooting ................ ... ..... 355
upgrading hard drives ............... 301-305
IDE1 interface .................. 241-242, 556
IDE2 interface .................. 241-242, 556
IDSL (Integrated Services Digital
Network DSL) .....covviiiiiiiiiiinnes 752
IE. See Internet Explorer
IEEE 802.11 wireless standard ............. 684
IEEE 802.11a wireless standard ............ 684
IEEE 802.11b wireless standard ....... 167, 684
IEEE 802.11g wireless standard ............ 684
IEEE 802.11x wireless standard ........ 683-684

IEEE 802.3 Ethernet standard. See
Ethernet networks

IEEE 802.5 Token Ring standard. See Token
Ring networks

IEEE-1284 devices .......cccvvveennns 273-274
IEEE-1394 devices ................ 40, 125-127
CD-ROM interface ...................... 44
CONMNECLOTS ..o vv vt eee e, 224-225
P1394b proposal ........... ... .. ... 225
SYSEEM TESOUICES . . v v voveeeeeeenen 197
troubleshooting . ................... 373-374
IEEE-803 standard ...................... 720
impact printers ......... . 000000000 597, 821
impedance ...........ccoiiiiiiiiiiiina 710
indicator lights
floppy-disk drives ...................... 351
power-supply problems . ................. 326
system board problems .................. 329
Indoor Receive Unit IRU) ................ 755
Indoor Transmit Unit (ITU) ............... 755
Infrared Data Assocation. See IrDA devices
Infrared Monitor utility .............. 277,374
infrared ports ............ .00l 614-615
CMOS settings ........c.ooveninienen .. 584
enabling . ........ ... ... .. . . 197
SYSEIM IESOUICES . .. vvv vt it 197
troubleshooting ............ .. ... .. .. ... 374
NI (initialization) files ................... 821
initialization process ............... 55-56, 821
ink ribbon (dot-matrix printers) ........... 600

ink-jet printers .......... 604-606, 781-782, 821
cartridge disposal ........... .. .. .. ... 463
configuration checks .................... 646
consumables . .......... .. .. .. 647-648
ink cartridges . ................. 605, 647-648
MAINENANCE . .\ vt e e et ee e e 658
solid ink-jet printers .................... 605
troubleshooting . ................... 645-650

paper not advancing . ................. 650
printhead not moving ............. 649-650
printhead not printing ............. 648-649

inputdevices ..........ciiiiiiiiiiiiia 821
preventive maintenance . ............. 439-440
upgrading . .......... .ol 308-309

installing
adapter cards . ............. .. ... 79, 115-116

IEEE-1394 FireWire devices ....... 125-127
LANcards ............ ... 687-690
modems ............. .. ..., 118-119
PCCards ................... 159, 162-163
SCSIcards .........coovvuienn... 123-124
soundcards ..................... 116-117
system board compatibility ............ 305
USB devices .............cou.... 124-127
videocards ................ 95-96, 269-270
wireless cards .......... ... ... ... 128-129
digital cameras ................ ... . .... 277
FireWire devices ....................... 126
IEEE-1284 devices ................. 273-274
IrDAdevices ...................... 276-277
keyboards ......... ... .l 97-98
memory modules ............. ... ..... 89-90
MICE ..ttt 98-99
MIiCroprocessors . ........... 83-86, 295-296
modems
digital modems .................. 272-273
external dial-up . ................. 270,272
power supplies .............. ... Ll 93
Printers .. .........iiiii 611
cables . ... 612-613
IrDA-compliant ports ............. 614-615
networked printers ............... 611,615

storage devices .. ................... 101-102



CD-ROM drives ................. 108-109
CD-RWdrives ...................... 109
DVDdrives ............. .. ... 108-109
DVD-RWdrives ..................... 109
external devices .. ............ 155,274-275
floppy-disk drives . ................... 103
hard-disk drives . ................. 103-107
removable .......... ... .. .. oL 114
tapedrives . .......... ... 110-114
support ICs . ... ... .. ... oLl 90
touch screens ....................... 99-101
UPS (uninterruptible power supply) .. ..279-280
USB (Universal Serial Bus) devices .. ...... 126
Insulation Displacement Connectors
(ADCS) vvvviiiiiiiiiiiiiiennennnns 713-714
Integrated Peripherals screen
(CMOS Setup utilities) .............. 581-584
Integrated Services Digital Network DSL
(10 ) 752
Integrated Services Digital Network
(ASDN)lines .o ocvvvvneiiiinninenneennns 822
Intel Microprocessors ........coceveeeuensn 30.
See also specific microprocessors
clones .......... ... 484-485
configuring .. ............ ... 492-493
Overdrive processors . .................. 486
power supply levels ................. 489-490
socket specifications .................... 486
stepping levels . ........... ... ... ...... 295
temperature specifications ............... 294
intelligent controllers ..................... 822
interface cables ............. .. o0 696
internal modems .............00000.. 118, 744
CONNECLOTS . .t vttt e e e 192
installing . ....... ... ... .. . L 118-119
RJ-11jacks ...t 211
UARTS ... 192-193
internal SCSI devices ..............c.o.... 249
Internet ........covveiveeennnn. 736-738, 822
backbone ........... .. ... .. 736
connections
cable modems ................... 753-754

INDEX 861

dial-up ......... .. 742-744
DSL ... 746, 748-752
ISDN ... . 744-746
LANS ... 740-742
satellite . ....................... 754-756
wireless . ... . 756

IP addresses. See IP addresses

ISPs (Internet service providers) . ..738-739, 822
packet transmission ................. 736-738
TCP/IP. See TCP/IP

World Wide Web. See WWW

Internet Printing Protocol IPP) ........... 822
Internet service providers. See ISPs
interrupt transfers ................... 556, 778
interrupts ............ o000l 183-185, 822
Invalid Drive Specification message ....356,773
Invalid Media Type message .............. 772
Invalid Switch Memory Failure message ....329
Invalid System Disk message .............. 354
IO Channel Check (IOCHCK) signals ...... 185
IOSYSfile c.ovviiiiiiiiiiiiiiiind 823
copying from boot disk to hard drive ....... 356
IPaddresses ......covviiveiieinennennnns 822
IPCONFIG utility .......ccoviiiiiiinnnny 823
IPP (Internet Printing Protocol) ........... 822
IPX/SPX protocol ................... 697, 823
IrDA (Infrared Data Association) devices ... .821
CMOS settings .........oovenennenen .. 584
CONNECLIONS . ..o v vt e e 225-226
enabling I'(DAports .................... 197
Infrared Monitor utility .............. 277,374
installing ..................... 276-277, 374
printer connections . ................ 614-615
protocols ... 226
support, enabling/disabling . .............. 276
SYSEEM TESOUICES . . oo v v eeee e 197
troubleshooting ........................ 374
IrDAnetworks ........coooiiiiiiiii 683
IrDA-FIR protocol ...........coovuivnnnn. 226
IrDA-SIR protocol ............ccovviinnn. 226
IrLPT protocol ........ccvvviivnnenennnns 226

IRQs (interrupt requests) ......... 183-185, 822
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FireWire adapters ...................... 197
floppy-drive controllers ................. 194
hard-drive controllers ................... 194
LAN adaptercards ..................... 196
PS/2 mouse port .......... ... ... 193
soundcards . ........ ... ..., 195
USB controllers .. ...................... 196
IrTran-P protocol ...........covvviiennnn. 226
IRU (Indoor Receive Unit) ................ 755
ISA (Industry Standard
Architecture) bus ................ 35, 543-544
ISDN (Integrated Services Digital Network)
CONNECLiONS ... vvvvvennnnennn 744-746, 822
installing ........... .. ... ... ..., 272-273
isochronous transfers (USB) ............... 556
ISPs (Internet service providers) ...738-739, 8§22
Itanium microprocessors .............. 482-483
ITU (Indoor Transmit Unit) ............... 755

J-K

JEIDA connectors ........ooeeveeneennenn 313
joysticks ...... .. iiiiiiiiiiiiiie, 52,823
jumper blocks
IDEdrives ..o 240
SCSIdrives ........ ..., 252-253
jumpers .....iiiiiiiiiiiiiiin, 33-34, 823
KSCPUS ¢ tiiiiiiiiiiii ittt iiiieennned 484
KOCPUS oiiiiiii it iiiiiiiiii iy 484
KO6PLUS-3DCPUS .. oivviiiiiiieiinennnns 484
K7CPUS tiiiiiiiiiiiiiiiiiinieennnd 484-485
K75CPUS tiiiiiiiiiiiiiiiiiiieiinennnas 485
Katmai CPUSs ......oiviiiiiiiiiiinnnnns 485
KB/Interface Error — Keyboard Test
Failure message ...........co0vvvivnnnn. 339
kernel .......coiiiiiiiiiiiiininnnnn 59, 823
Keyboard Error — Keyboard Test
Failure message ...........cco0ivvivnennn 338

Keyboard Is Locked — Unlock It message ...338
keyboards ..........ciiiiiiiiin 46-48, 823

cabling .......... .. 46
CONNECIOTS . oottt et e e e 47,97
ATX SYStems . ... ..vvvenn e 211
portable PCs .................... 146, 150
defined .......... ... ... ... ... . ... ..... 22
installing . ......... ... .. ... Ll 96-98
portable PC keyboards . .............. 145-147
preventive maintenance . ................ 439
troubleshooting .. ........... 338-340, 418-419
upgrading . ... 308-309
L
Llcache .......cciiiiiiiininnnnnnns 514,777
Athlon Duron CPUs . ................... 485
Athlon K7 CPUs ....................... 485
Athlon K75 CPUs ............ ... ....... 485
Athlon Thunderbird CPUs ............... 485
Itanium CPUs .......... ... ... ... ..... 483
location ............ ... .. .. ... 514
Pentium4 CPUs . ........... ... ........ 482
Pentium IICPUs . ...................... 479
Pentium MMX CPUSs . .................. 476
Pentium ProCPUs ..................... 477
Tualatin CPUS . ............. ... ....... 481
L2cache .....coiviiiiiininnnenrenennnns 514
Athlon Duron CPUS .................... 485
Athlon K7CPUs . ..., 485
Athlon K75 CPUS .......... ... 485
Athlon Thunderbird CPUs . .............. 485
Celeron Mendocino CPUs ............... 479
Coppermine 128 CPUs . ................. 481
Itanium CPUs .......... ... ... ... ..... 483
location ............ ... ... . ... 514
Pentium4 CPUs . ........... ... ........ 482
Pentium IICPUs . ...................... 479
Pentium IITCPUs .................. 480-481
Pentium MMX CPUs ................... 476
Pentium ProCPUs . .................... 477
Pentium Xeon CPUs . ................... 481
Tualatin CPUs . ........... ... ... ....... 481



L3cache .........coiiiiiiiiiiiiiinas. 514
Itanium CPUs ........ ... .. ... 483
location .......... ... .. ... 514

LANSs (local area networks) ....... 672-673, 824
adaptercards ................... 39, 686-690

configuration settings ............. 688-689
installing ............ ... ... ... 687-690
optimizing ............... . ...... 307-308
PC Card adapters .................... 165
SYSEEM IESOUICES .« . v vovvvee e eee e 196
troubleshooting . ................. 385-386
wireless LAN adapters ............ 166, 686
client/server ........... ... ... ... ... 676-677
control strategies ................... 676-677
defined ........... ... . ... ... 670, 673
Ethernet LANs . ......... .. ... ... 692-693
coaxial connections . .............. 718-719
fiber-optic connections ............ 720-721
twisted-pair connections . .......... 719-720
Internet access ..................... 740-742
peer-to-peer . .................. 676-677, 784
Printers . ... 615
TokenRing ....... ... ... ... ... ... 693-696
topologies .. ... 673-675
troubleshooting . ................... 722-724
cabling ....... ... .. ... ... 385
configuration checks ................. 724
CONNECHIONS . ..o v vttt 723
data security .................... 724-725
hardware checks ................. 725-727
wireless (WLANS) .................. 683-686
access points ........ 128-129, 685, 690-691
adapters . . ... 40, 686
Bluetooth specification . ............... 685
IEEE specifications . .............. 683-684
portable PCsand ................. 165-168
RF signal strength ................ 690-691
SECULILY .. .vvit e 690
spread spectrum technologies .......... 684
WEP encryption ..................... 167

Iaptops ...ovviiiiiiiiiiii it 140-141

AC power adapters .............. 95, 156-157

batteries .. .......... . 156

maximizing lifeof ........ ... ... ... 158
recharging .......... ... ... .. ... .. .. 312
SEOTING « . v vttt et e 462
upgrading . .......... ..o 311-312
case design ... 24
DC power adapters ................. 156-157
disk drives ............. ... . ... 149-155
display types .. ............... 50-52, 144-145
docking stations .. .................. 168-169
fuelcells ....... ... . i il 312
gas-plasma panels ...................... 144
keyboards ......... .. ... ... 145-147
application keys ........... ... ... ... 146
CONNECLOrS ..o v vve e 146-147, 150
Fn functionkey ..................... 146
WINKeys ...ooviiiii i 146
LCD displays ..........ccovvnin .. 144-145
preventive maintenance ........... 433-434
replacing . ...... .. .. .. Lo i 145
MEMOTY © o ettt e e e e 142-144
short memory counts ................. 143
Small Outline DIMMs ................ 517
upgrading ... 143-144
USB plug-inmodules ................. 144
voltage-level support ................. 143
networking . ............ .. .. ... 164-168
PC Cards. See PC Cards
POrt CONNECtions . . . ....oovvnvnn. .. 150-151
port replicators . ............ ... ... 169
POWETL SOUICES v v eveeeeeeeeen . 156-158
CONSUMPHON .. .vvvv e 157
management . ................... 157-158
storage devices
CD-ROM .......coiiiiiin. 153-154
CD-RW ... .. 153-154
DVD-RW ... . ... ... . ..... 153-154
floppy drives .................... 152-153
installing ....... ... ... ... . . 155
removable ............ ... ... ... 154-155
system boards ..................... 141-142
touchpads ........... ... ... ...... 148-149
trackballs . ..................... 52,147, 836
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upgrading .. ... 310-314
batteries ............. . .. ... 311-312
diskdrives ............. .. ... .... 312-313
PCMCIAcards .................. 313-314

Large translationmode ................... 576
laser printer paper ........... ..o il 651
laser printers . ............... 606-610, 781, 823

burn hazards ........... ... ... .. .. 465

colorprinters ...................... 609-610

combination units . ..................... 619

compression rollers . .................... 606

COrONA WITCS ... vvvvesn e 608

electrophotographic reproduction . ......... 606

MAINtENANCE . ... .vvvinn e 658-659

operational stages . ................. 607-609

registration operation . .................. 607

safety iSsues ...............ii.. 659

thermal sensors .................... 608, 781

toner cartridges ........... .. .. ... 608-651

toner disposal procedures ................ 463

troubleshooting .. .................. 650-656
consumables .................... 651-652
dead printers . ................... 652-653
faulty print . . ........ .. .. . 653-655
missing print . ............c.o.ou... 655
paperjams . .................... 655-656
partially disabled printers .......... 652-653

LBA (Logical Block Addressing) ....... 107, 824
LBA translationmode .................... 576
LCDs (liquid crystal
displays) .....coviiiinnnn 50-52, 144-145, 824
preventive maintenance . ............. 433-434
replacing ........ .. .. L i 145
LED (light-emitting diode) ................ 824
legacy devices .......covviiiiiiinnnn. 119, 823
system resource allocation .. .......... 190-191
Li-ion (lithium-ion) batteries .......... 311-312
line filters, DSL ..........cciiiiiiiinn 748
lithium-ion polymer batteries .............. 311
LNB (Low Noise Block) converters ......... 755
local analog loopback tests ................ 382

local area networks. See LANs

local bus architectures ................ 544-546
local digital loopback tests ................ 382
Logical Block Addressing (LBA) ....... 107, 824
logical hard-disk drives ............... 104-107
logical network topologies ................ 675
logons ............ 824. See also bootup process
loopback plugs ...........cciiviiiiinen.. 367
loopbacks ........ccoiiiiiiiiiiiiiiinnnns 824
lost allocation units ...................... 824
Low Noise Block (LNB) converters ......... 755
low-profile desktops .........ccoiiiiinens 23
low-speed USB devices ............... 125, 556
low-voltage differential (LVD) signaling .247, 251
LPTports ....coovviiieiininnnnennn 217, 824
LVD-to-SE converters ............cociun.. 251
LVD/MSE-to-LVD/MSE converters ........ 251
M
magnetic storage media .......... 00000000 40
preventive maintenance . ............. 436-438

main control boards, dot-matrix printers ... .600
maintenance. See preventive maintenance

Maintenance mode (ink-jet printers) ....... 650
Maskable Interrupts ..........co00vvunnn 183
master boot record. See MBR
master drives . .......covveeeeeencnnnn 240-241
Master File Table (MFT) .........ccccve... 824
Material Data Safety Sheets (MSDS) ....... 463
MAU (Medium Attachment Unit) .......... 711
MBR (master boot record) ................ 824
defined .......... ... ... .. ... ... ... ..... 55
missing/corrupted . ........ ... ... ... 354-356
MBR switch, FDISK .............cc0ue... 356
MCA (Micro Channel Architecture)

DUS .« ittt ittt it 36, 544, 552
MDC (Mobile Daughter Card) format ...... 551
mechanical vibration ..................... 604
Medium Attachment Unit (MAU) .......... 711
MEMcommand .......ccooeeeeeneeannonns 825

MEMOLY +.vvvvennnnnnnnns 31-32, 504-505, 825



banks ........ ... . i 515-516
cachememory ..................... 513-514
defined ........ ... ... ... .. . 30
upgrading . ........ ... 299
CMOS RAM. See CMOS RAM
fastfacts ....... ... ... .. .. ... 776-780
hard-memory errors .................... 771
installing memory modules ............. 89-90
nonvolatile .................... 29, 505, 827
optimizing ............... ... ...... 298-299
overhead ................ ... ...... 511,513
portable PCs . ...................... 142-144
short memory counts ................. 143
upgrading .......... ... ... 143-144
USB plug-in modules ................. 144
voltage-level support ................. 143

RAM. See RAM
ROM. See ROM

soft-memory errors ..................... 771
virtual memory ........... ... . ... 838
volatile ............ ... . ... ... ..... 29, 504
838
memory addresses, LAN adapter cards ..... 196
IMENUS . tvvvvreeneeneeneeanenneaneanesns 825
Merced CPUS ...ovvvviiiiineeneeneennnns 485
mesh topology ........... .. il 674
meta-learning ........... ..o iiiiiiiiien.. 11
metal-oxide semiconductor (MOS) ......... 825
MFT (Master File Table) ................. 824
MicroDIMMS ...vviiiiiniineeneeneennnns 518
Microprocessor Type (CPU configuration
Setting) .....oiiiiiiiiiiiii it 492
MICrOProcesSOrS .......cooevss .30-31. See also
specific microprocessors
backward compatibility .. ................. 30
chipsets ................. 32-33,539-541, 811
CMOS settings . ................. 578-579
defined ........... .. .. .. ... .. .. ... 30
Real-Time Clock function .. ........ 574-575
clock speeds ...................... 489, 541
configuring . ........ ... . ... ... 492-493

over-clocking .............. ... .. .. .. 293

INDEX 865

core voltage settings ..................... 86
fanunits ........ ... o ... 84-87, 490-492
fastfacts .......... ... ... ... ... ... 776-780
heatsinks ................... 84-89, 490-492
installing .................... 83-86, 295-296
Pentiumclones ................. 30, 484-485
pinlof ... ... .. 31
power supply levels ................. 489-490
socket specifications . ................... 486
stepping levels . ........... ... . ... 295
summary of .......... . 493
temperature specifications ............... 294
troubleshooting .................... 334-337
update information, uploading ............ 479
upgrading . ........ .. i 290-296
additional processors, installing .. ... 295-296
auto-detect function .............. 291-293
bus-related isues ................. 292-294
cooling systems, optimizing ........ 294-295
electrostatic discharge and ............. 290
upgrade paths ............ .. .. ... ... 291
verifying upgrades ................... 292

Microsoft Management Console (MMC) ... .825
Microsoft System Information utility. See System
Information utility

mid-level networks ............... ... .00 737
Mid tOWErS ....ovviiiiiiiiineineeneennnns 24
mini-ATX system boards ................. 535
mini-cartridge tapes ................. ..., 110
Mini tOWErS «.ovvvviiiiiiineineeneennnns 24
mirrored drive arrays ..............000... 257
Missing Operating System error
IMESSAZE ¢ v v vvvvnsnsrosnsnssssnonns 354,772
missing print
dot-matrix printers ..................... 642
laser printers ..................... 653, 655
MMUC (Microsoft Management Console) ... .825
Mobile Daughter Card (MDC) format ...... 551
modem adapter cards ........... 00000 38-39
modems .......oovvvuuinennns 117-118, 743-744
AC power adapters ...................... 94
AT commandset ................... 379-381
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cable modems ..................... 753-754
call waiting, disabling ................... 382
character framing ...................... 122
character type parameters ................ 122
communication software . ................ 379
configuring .. ............ ... ... 119-120, 272
CONNECHIONS ..t v vttt 192
DSLmodems ...................... 746-747
DTR settings . ..........coouiiiianan.. 381
full-duplex mode ............... 117,743,764
half-duplex mode .............. 117,743, 764
installing . ......... .. .. ... ... 118-119
digital modems .................. 272-273
external dial-up .................. 270-272
multiplexing signal frequencies ........... 743
null connection schemes . ............ 220-221
output volume, setting . ................. 381
PCCardmodems ................... 165-166
protocols ... 120-122
TESELHNG . oottt 381
simplexmode ..................... 117,743
troubleshooting .................... 375-379
COM port conflicts .................. 376
hardware checks ................. 382-383
self-diagnostic tests . .............. 382-383
SYMPLOMS © o v vvee e e e e e e 376
Windows checks ................. 377-379
UARTS ... 192-193, 766
upgrading external modems .......... 308-309
modified-only backups. See differential backups
modulators .......... 117, 743. See also modems
101011110 48-52, 825
AC power adapters . ..................... 94
cabling ........ ... 46
color settings .......................... 351
configuring ........... .. .. .. . ... 270
CONMNECLOTS .« v v vt e e et e e e e e 48
defined .......... ... .. .. .. 23
degaussing .. .......... .. ..., 350
dotpitch ....... .. .. .. .. .. ... .. . ... 50
Energy Star-compliant .................. 345

horizontal scanning rates . ................ 38

installing .................... 95-96, 269-270
portable display types ................. 50-52
preventive maintenance . ............. 432-433
resolution . .......... ... . ........ 49-50, 764
shadow masks .......... .. .. .. . .. ... 49
SEOTING ottt ettt e 462
troubleshooting . ............ 348-351,418-419
vertical refreshrates .................. ... 38
video adapter cards ................... 37-38
monochrome monitors .................... 49
MOS (Metal Oxide Semiconductor)
devices .......ciiiiiiiiiiiiiiinaad 419, 825
handling techniques ................. 458-460
motherboards. See system boards
IMOUSE . vvvvrenrnsanonsnsaconsnssosnsans 825
cleaning . ........... i 439
CONNECLOTS . . .vvvvevine e 46,98-99, 211
defined .......... ... ... .. ... ... ... 22
installing ....... ... ... ... ... .. 98-99
troubleshooting . ................... 340-343
upgrading . ............ .. 308-309
MS-DOS
commands
ATTRIB ... i 808
CHKDSK ....... ... 811
FDISK ... i 818
MEM ... 825
FAT-based disk structure. See FAT-based systems
partitioning hard disks .................. 106
MSCDEXfiles ....vvvviiiiiiiiiiieennnn. 109
MSD (Microsoft Diagnostics) utility ........ 825
MSDOSSYSfile ......cocovviiiiiin.n. 826
copying from boot disk to hard drive . ...... 356
MSDS (Material Safety Data Sheets) ....... 463
MTBF (Mean Time Between Failure) ....... 429
multimedia system resources .............. 195
multimeters ............. ... o il 408-411
multimode fiber-optic cable ............... 716
multipath ........... .o iiiiiiiiiii 691
multiplexing ............. .. oiiiiilL 743
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NAK (Negative Acknowledge) ............. 826
NAP (Network Access Point) .............. 739
Narrow SCSI ...oiiiiiiiiiiiiiiiiennnn. 245
needle-nose pliers ...........cooiiiiiiaL 407
Negative Acknowledge (NAK) ............. 826
NetBEUI (NetBIOS Extended User
Interface) .......coveiiennrnnnnaad 697, 826
NetBIOS ....iiiiiiiiiii ittt 826
NetWare (Novell) ........ccviiiieinnnnnns 826
Network Access Point (NAP) .............. 739
network interface cards. See NICs
Network layer (OSI model) ............... 696
Network Neighborhood applet ............. 826
networks .......ciiiiiiiiiiiiiind 672-673
adaptercards ........... .. ... ..., .. 686-690
configuration settings ............. 688-689
installing ........... ... ... ... 687-690
SYSLEM TESOUICES .« . v v vve e e eeene 196
troubleshooting . ................. 385-386
wireless LAN adapters ................ 686
client/server networks ........... 676-677, 811
control strategies ................... 676-677
defined .......... .. . .. .. . . .. 673
Ethernet networks .................. 692-693
coaxial connections . .............. 718-719
fiber-optic connections ............ 720-721
twisted-pair connections ........... 719-720
infrared networks ........... .. .. ... .. .. 683
mid-level networks ............ .. ... .. .. 737
OSI (Open Systems Interconnection)
model ..... ... ... .. 691-692
peer-to-peer networks . ...... 676-677, 784, 829
portable PCsand ................... 164-168
printers/printing . .. ... ... .. . oL 615
self-tests . ............ . ..., 638-639, 648
troubleshooting . ................. 637-638
protocols ... 696-698
IPX/SPX .. 697, 823
Token Ring networks ........ 693-696, 714-715

topologies . ........ ...l 673-675

transmission media ..................... 679
attenuation ...........a. e 679
coaxial cabling ....... 681, 709-711,718-719
CTOSSOVET & v v vttt et e e eeeans 673
fiber-optic cabling ............ 682, 715-716

720-721
IDC connections . ................ 713-714
noise immunity capabilities ............ 679
plenum-rated cables .............. 717-718
testing cabling ................... 726-727
token-ring ......... .. .. .. L 696
twisted-pair

cabling ........ 679-680, 711-712, 719-720
UDC connections ................ 714-715
wireless infrared links ................ 683

troubleshooting .................... 722-724
cabling ......... ... .. .. . ... 385
configuration checks ................. 724
CONNECHIONS . oottt v et e e e 723
data security .................... 724-725
hardware checks ................. 725-727

wireless. See wireless LANs

Ni-Cad (nickel-cadmium) batteries ......... 311
NICs (network interface cards) ..... 39, 686-690

configuration settings ............... 688-689

installing .......... .. ... .. .. 687-690

optimizing ........................ 307-308

PC Card adapters ...................... 165

SYStem IESOUICES . . ... vviinn i s 196

wireless PC Card adapters ............... 166

NiMH (nickel metal-hydride) batteries ..311-312
NMI (Non-Maskable Interrupts) ...183-185, 827
No Boot Record Found message ...351, 354,772
No ROM BASIC-System Halted message . . . .354

nodes, USB ............coiiiiiiiiiins 222
noise iMMmMunity .....coovveveeiiennenenaasd 679
non-impact printers .................. 597, 827

Non-Maskable Interrupts (NMI) .. .183-185, 827
Non-System Disk or Disk Error

IMESSAZE « « v vvvevvnrncnnencnnnns 354,417,772
nonstatic vacuums .......coeveeeceeeenans 430
nonvolatile memory .............. 29,505, 827
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Normal translationmode ................. 576
north bridge ...........cccoiiiiviiinnn. 539
notebooks .......... .ol 140-141
AC power adapters .............. 95, 156-157
batteries ......... ... ... . il 156
maximizing lifeof ................ ... 158
recharging ........ ... ... ... .. ... .. 312
STOTING « vttt 462
upgrading . .. ... ... 311-312
case design ... 24
DC power adapters ................. 156-157
diskdrives ............. ... ... .... 149-155
display types . ................ 50-52, 144-145
docking stations . ................... 168-169
fuelcells ........ ... .. . .. 312
gas-plasma panels ...................... 144
IrDA (Infrared Data Association) ports . .. .. 584
keyboards .............. ... .. ... 145-147
applicationkeys ..................... 146
CONNECLOTS ..o v oo e 146-147, 150
Fn functionkey ..................... 146
WINKEYS . .ovveni i 146
LCD displays ............coooinian. 144-145
preventive maintenance . .......... 433-434
replacing . ......... .. .. .. ... 145
1001S) 10T ) P 142-144
short memory counts ................. 143
Small Outline DIMMs ................ 517
upgrading . .............. ... 143-144
USB plug-in modules ................. 144
voltage-level support ................. 143
networking . .......... ... 164-168
PC Cards. See PC Cards
port connections . . ........... ... ... 150-151
port replicators . ............ ... .. ... .. 169
POWET SOUICES . v vveeeeeeen 156-158
storage devices
CD-ROM ....... ...t 153-154
CD-RW ... .. 153-154
DVD-RW ... ... ... oot 153-154
floppy drives ........ ... ... ...... 152-153
installing . .......... .. .. ... .. ... 155

removable ...................... 154-155
system boards ..................... 141-142
touchpads ........................ 148-149
trackballs ...................... 52,147,836
upgrading . ............ ool 310-314

batteries ............. .. ... ... 311-312

diskdrives ...................... 312-313

PCMCIAcards .................. 313-314

Novell NetWare ........cccvivieiienennnns 826
NT Loader .......covviiieiieneeneennnns 827
NTDETECT.COMfile .........ccc0vvuennn 827
NTFS (NT File System) .......ccccvvvun... 827
NTLDRAfile ...covveiiiiininiiinnenennnns 827
NTUSER.DATfile ......cccvviinennennnns 827
null modems connections .......... 220-221, 827
numbering Systems .........cc0000eenn 187-189
NWLink protocol .................... 697, 823
0o
oddparity .......cciiiiiiiiiiiiiiiiia 827
offline UPSs ......coiiiiiiiiiiinninnnss 442
onboard I/0 resource allocations ....... 189, 583
online UPSs ......iiiiiiiiiiiiniinnnnnns 442
Operating System Technologies exam

COMPONENE . ..vvivnnrnnreneeneeneennnns 841

operating systems . .827. See also specific systems
bootup process. See bootup process

defined .......... ... i 59
disk-management tools
Backup ....... ... . 436, 809
CHKDSK ... 436, 811
Defrag ....... ... i 436
FDISK ... ... ... .. 106, 818
FORMAT ... ... 819
ScanDisk ....... ... .ol 436
troubleshooting. See operational problems
opticalmouse ............ .. ciiiiiiiia 828
optimizing
hard-disk drives . ........ ... ... ... ... .. 300

001S) 10T0) 298-299



network adapters ................... 307-308
OSI (Open Systems Interconnection) networking
model .......oiiiiiiiiiiiiiiiiield 691-692
Out of Disk Space message ................ 354
over-clocking microprocessors . ....293, 541,770
Overdrive processors ..........coceeueen..s 486
oxidation buildup ................ ... 428-429
ozone filters, laser printers ................ 659
P
P-cables .........ccoiiiiiiiiiiiiiiiia. 249
P1 circuit-board power connector ........... 93
P1394b IEEE standard proposal ........... 225
P2 circuit-board power connector ........... 93
P5SCPUs .......... 475. See also Pentium CPUs
P54C CPUs ........ 475. See also Pentium CPUs
P55C CPUs. See Pentium MMX CPUs
P8 power connectors ................ 27-28,93
P9 power connectors ................ 27-28, 93
paging files. See swap files
palmtop computers ......... 278. See also PDAs
paper-feed motors, dot-matrix printers ..... 600
paper-handling mechanism ............ 599-600
automatic sheet feeders .................. 619
dot-matrix printers ..................... 600
ink-jet printers . ............. .. ... ... ... 606
paperjams ..........c0000.0 650-651, 656, 782
paper specifications .............. ... ... 641
paper weight ............. ..o il 781
parallaXx errors . ......c.ceeeiiiiicnteaanns 101
parallel data transfers .................... 181
parallelports..................... 215-217, 828
CMOS settings . .. ..coovvvnnenen .. 583-584
IEEE-1284 devices, installing ......... 273-274
interrupt levels ....... ... ... ... ... ... 217
LPThandles .............. .. .. .. .... 217
printer cabling . .................... 215-217
troubleshooting .................... 367-370
Parity Check (PCK) errors ................ 185

parity checking .......... 122, 511-512, 777, 828

INDEX 869

Partition Book Sector (NFTS disk volumes) . .828

partition boot records ........... ... 105
partitioning hard-disk drives .............. 828
BIOS limits ...........ccooviuniiinnn .. 107
extended partitions . .................... 817
FDISK utility ..................... 106, 818
primary partitions ...................... 830
root directory structures ................. 107
passive heat sinks .............. 86-87, 490, 492
passive termination ............ .. 0000 254
passive-matrix LCD displays ............... 52
PASSWOrdS ....ovviiiiiieiiiiiienennnnnns 828
CMOS settings .. ............ooon.. 585-586
PC Card (PCMCIA) Wizard .............. 163
PCCarddrives .........ccvviviiiieninnnns 114
PCCards ........oovvnnennnn 159-164, 313-314
as add-on disk drive function ............. 161
as add-on memory devices ............... 161
Cardbus .......... ... ... .. il 160
enablers . ............ . 159
hotinsertion .......................... 159
installing ..................... 159, 162-163
interfaces .............. .. .. ... 161-162
modems ..............iiiiiiinn. 165-166
network adapters . .................. 165, 166
physical sizes ........... ... ... .. .. ... 313
TEMOVING . ..ottt 164
support, enabling/disabling ........... 163-164
troubleshooting . ................... 388-389
USES vttt et 160
PCstandards ............covvviiennnn. 21-22
PC systems. See also specific components
CASES &« ottt 23-25
COMPONENES .« .v vttt ee e e 22-23
PC-AT systems ......ccceveiiieneennnn. 21-22
PC-XT system boards ........cco0vvvunnnn 534
8-bit expansionslots .................... 543
keyboard connectors . ................... 538
mounting-hole patterns .................. 537
PCI (Peripheral Component Interconnect)
buses .....ciiiiiiiiieiian 544-549, 686, 829
PCK (Parity Check) errors ................ 185
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PCMCIA (Personal Computer
Memory Card International Association)

cards ............. 159, 313-314, 686, 770, 829
Cardbus ....... ... ... . i 160
I/Oslots . ... 162-163
physical sizes ........... ... .. .. ... 313
troubleshooting .................... 388-389

PDAs (personal digital assistants) ..278-279, 829
fuelcells ........ ... ... .. . ... ... 312
Internet access ........... ... ... ... ... 756
Infrared Data Association ports ........... 584
PENS ottt 278

peer-to-peer networks ........ 676-677, 784, 829
resource sharing . ........ .. .. ... .. .. .. 677

PEL:s (picture elements) ................... 49

pens (PDAS) .....oviiiiiiiiiinnnennnnnns 278

Pentium 4 CPUs ...........c0iiinn 481-482
clock speeds ............ ... il 489
temperature specifications ............... 294

Pentium Celeron CPUs ................... 479

Pentium Celeron Mendocino CPUs ......... 479

Pentium CPUs ..........ccc0vvenn. 30, 474-476
busspeeds .............. ... 540-541
chipsets ....... ... ... ... ... 32-33,539-541
clock speeds ........ .. ... . L 489
configuring . ........ ... ... ... ... 492-493
expansionslots .......... ... ... .. oL 36
fanunits ................. 84, 86-87,490-492
first-generation ........................ 475
heat sinks ................ 84, 86-89, 490-492
/O adaptercards ..................... 38-39
power-supply levels ................. 489-490
second-generation . ..................... 475
socket specifications . ................... 486
stepping levels . ........ ... ... ... ... 295
temperature specifications ............... 294
third-generation .................... 475-476
upgrade information, uploading ........... 479

Pentium II CPUs ............. 30, 478-479, 776
clockspeed ........... .. ... ... 489

Pentium IMCPUs ............... 479-481, 776

clock speed ......... .. .. .. . i 489

temperature specifications ............... 294
X 0N PrOCESSOIS . v v v v veee e 481
Pentium MMX CPUSs ..........oovun. 475-476
Pentium Pro CPUs ............... 30,477-478
PCI (Peripheral Component Interconnect)

buses .......ciiiiiiiiinn. 544-549, 686, 829
peripheral devices .......... 46-47, 829. See also

specific devices
AC power adapters ...................... 94
CONNECIOTS .. vvv vttt 53
AT systems ..........covuvunen.. 212-215
ATX systems .................... 211-212

data transfer
DMA controllers ................. 185-186
INterrupts ... ..o 183-185
polling ....... ... ... .. .. .. ... 181-182
programmed /O ................. 181-182
expansion slot connectors . ............. 35-37
SEOTING o vttt et e e 462
upgrading . ............ ... 308-309
PErMUSSIONS « v vvvviviieiiiieeieeneennnns 829
PErSISteNce .....covviiiiinneiinrnnenannnd 49

Personal Computer Memory Card International
Association. See PCMCIA

personal computer systems. See PC systems

personal digital assistants. See PDAs

PGA (Pin Grid Array) specification ........ 475
picture elements. See pixels

PIF (Program Information File) ........... 831
pin #1, floppy-disk drives .................. 41
pin 1, microprocessors ............oco00.. 31
pin-feed paper-handling mechanisms .. .599, 8§29
PINGcommand ........coeeeveennnnn 385, 829
PIOmodes.......coovvviiivnnnns 242-243, 582
pipeline SRAM .........ccoiiiiiiiiiiinnn 511
pixels .......... 49, 144, 829. See also resolution
planar boards. See system boards

platters, hard-disk drives .................. 42
PLCC (Plastic Leadless Chip Carrier) sockets 91
plenum-rated cables .................. 717-718
PlHErs ...t i i i it 407
Plug-and-Play (PnP) .................. 35, 829



auto-detection functions ............. 541, 558
BIOS, CMOS settings ............... 579-581
infrared device support, enabling/disabling . .276
PM. See preventive maintenance
PnP/PCI Configuration options

(CMOS Setup utilities) .............. 579-581
Point of Sale (POS) operations ............. 100
Point-to-Point Protocol (PPP) ............. 829
Point-to-Point Tunneling Protocol (PPTP) .. .829
pointing devices ........... .00t 52, 829
points (fonts) .........coiiiiiiiiiiinnn. 598
polarizers (LCD displays) ................. 144
Policy Editor (PolEdit) ................... 830
polling ...........ciiiiiiiantt. 181-182, 830
port replicators .................. 169, 391-393
portable PCs ...........ccoivivunn.. 140-141

AC power adapters .............. 95, 156-157
batteries . ... 156
discharging/recharging ................ 391
maximizing lifeof ................... 158
recharging ......... ... . ... .. ... .. 312
STOTING « o v vt 462
troubleshooting .................. 390-391
upgrading . ........ ..o 311-312
casedesign ...l 24
connectors
802.11bcards ............. ... . ..... 167
CD-ROM drives ................. 153-154
CD-RWdrives ...................... 153
docking-port connectors . .............. 168
DVD-RW drives ..................... 153
floppy-disk drives . ................... 153
keyboards ............. ... ...... 146-147
LCD panel connections . ........... 144-145
network adapters .................... 165
PC Card modems ................ 165-166
PCCards ...........cooviiinn.t. 162-163
system board arrangement ............. 142
trackballs ......... ... ... .. . oL 147
DC power adapters ................. 156-157
disassembling . ............ ... ... ... 387-388
display types .. ............... 50-52, 144-145

docking stations ............ 168-169, 391-393

fuelcells ...... ... ... . .. . .. 312
gas-plasma panels ...................... 144
keyboards ......... .. ... . . L. 145-147
application keys ..................... 146
CONNECtors . ................. 146-147, 150
Fn functionkey .................. ... 146
WINKkeys ....ooviiii i 146
LCD displays ...............counn.. 144-145
preventive maintenance ........... 433-434
replacing . ........... i 145
MEMOTY © o et ete e e e e e 142-144
short memory counts ................. 143
Small Outline DIMMs ................ 517
upgrading ............. ... 143-144
USB plug-inmodules ................. 144
voltage-level support ................. 143
networking ........ .. ... . . L 164-168
PC Cards. See PC Cards
port Connections . . ........... ..., 150-151
port replicators . ................ 169, 391-393
POWET SOUICES ... ...ouevnnnnnnn... 156-158
CONSUMPHION .. .vvve it 157
management . ................... 157-158
storage devices . ... 149-155
CD-ROM ... 153-154
CD-RW ... 153-154
DVD-RW ... ... ... ... . ... 153-154
floppy ..o 152-153
installing . ........... ... ... .. ... ... 155
removable ......... ... .. .. ... 154-155
system boards .................. ... 141-142
touchpads ..................... 52, 148-149
cleaning .......... .. .. ..o L 439
troubleshooting . ..................... 388
trackballs . ......... ... ... ...... 52,147,836
troubleshooting .................... 386-388
batteries . .............. ... 390-391
docking stations ................. 391-393
heatbuildup ........ ... . ... ... ... 386
PC Card hard drives .................. 389
PCCards ....................... 388-389
port replicators . ................. 391-393
touchpads ............ ... .. .. ... 388
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upgrading ... ... 310-314
batteries ............ ... ... . ... 311-312
diskdrives .......... ... .. 312-313
PCMCIA cards .................. 313-314

0100 210

AT-style systems . .................. 212-215

ATX-style systems .. ................ 211-214

CMOS settings . . .....oovvvnenen .. 583-584

FireWire . ........ ... ... ... .. ... 373-374

T/OPports . ..oovvv 46-47
AT-style Pentium system boards . . . .. 553-554
ATX-style Pentium system boards . . .. ... 552

IrDA (Infrared Data Association)

POItS « vt 225-226, 584
CMOS settings . ........oovvunennenn.. 584
troubleshooting . ..................... 374
printer ports .. ... .. 614-615

parallel .......... ... ... ... ... . ... 215-217
CMOS settings . ................. 583-584
IEEE-1284 devices ............... 273-274
interruptlevels ........... ... .. ... .. 217
LPThandles ........................ 217
printer cabling ................... 215-217
troubleshooting . ................. 367-370

portable PCs . .......... ... .. .. ... .. 150-151

serial . ... 217-218
cabling . ........... i 218-222
CMOS settings . .........oovvuvunen.. 584
configuring for mouse operation ......... 98
designations .............. ... ... 222
transmission modes . .............. 218-220
troubleshooting . ................. 368-371

troubleshooting . ........... ... ... ..... 365
basic parallel ports ............... 367-370
basic serial ports ................. 368-371
CMOS options . ................. 366-367
FireWire ports ................... 373-374
infrared ports . ......... ... .. .. ... 374
MOUSE POItS .o vvvv e eeeeen 340-341
SYMPLOMS .« o v oeee e e 365-366
USBports .........covvinienn.... 371-373

USB ports ......... 124-125, 222-224,371-373

POST (Power On Self Test) ............ 55, 830

POTS (plain old telephone system) ......... 740
POTS splitters .......ccoveviiineenennnns 747
Power Management Setup options
(CMOS Setup utilities) .............. 584-585
power management software .............. 280
power supplies .................... 27-29, 830
CPUlevels ............. ... . .... 489-490
defined ........... ... .. ... . il 26
dot-matrix printers ..................... 600
fans ... 25,86
installing .......... .. .. .. il 93
portable PCs . ............ ... ... ... 156-158
TEMOVING v vv ettt 92-93
troubleshooting . ................... 326-328
upgrading . .......... i 309-310
wattage ratings . .............iiaL. 93
power-line protection ................. 440-441
standby power systems .................. 442
SUIZE SUPPIESSEIS . . v vvvoeeneeaen s 441-442

uninterruptible power suppy. See UPS
PPGA (Plastic Pin Grid Array)

specification ............. .. 0000 480, 487
PPP (Point-to-Point Protocol) .............. 829
PPTP (Point-to-Point Tunneling Protocol) .. .829
Press F1 to Continue message ............. 417
preventive maintenance .................. 830

cleaning procedures ................. 428-429
defined .......... ... .. . i 429
dustbuildup . ........ ... ... 430
fastfacts .......... .. ... L. 773-776
hard-disk drives .................... 434-436
heatbuildup .......... ... .. ... . ... 431-432
inputdevices ................. ... 439-440
LCD displays . ... .. 433-434
MONILOTS « . v v ettt et e e e 432-433
power variations . .................. 440-442
Priners .. .......coeuvinninnennen. 657-659
removable storage systems . .......... 436-438
rough-handling problems ................ 430
PRI (Primary Rate Interface) services ..745-746
Primary Bootstrap Loader ................ 810
primary corona wire, laser printers ........ 608



Primary IDE interface ................ 241-242
primary partitions .............. ..., 105, 830
Primary Rate Interface (PRI) services ..745-746
print Server ports ........iiiiiiiiiiaaaad 615
Print SErVers . .....vvvevueenencncnnnnsnsd 637
printsharing ............ ... .o il 615
Print Troubleshooter (Windows 9x) ........ 369
printers/printing .......... .. 0 il 830
AC power adapters ...................... 94
cabling ................... 215-217,612-615
collators . ........ ... .. ... 619, 651
CONMNECLOTS . . vttt e e ee e 53
defined .......... ... .. . il 23
dot-matrix printers . ......... 600, 780-782, 815
maintenance . ................... 657-658
printhead mechanisms . ............ 601-602
troubleshooting .................. 639-645
drivers ......... .. .. 634-635
duplexers . ........ouiiiiiiiy 619, 651
dye-sublimation printers ......... 610-611, 784
fastfacts ........ ... .. ... .. ... .. .. 780-784
firmware updates . ............. .. ... .... 636
fonts ... 598
impact printers ........................ 597
infrared printers . ................... 614-615
ink-jet printers ......... 604-606, 781-782, 821
configuration checks ................. 646
consumables .................... 647-648

ink cartridges .. .............. 605, 647-648
MAINENANCE . v v vvtte e e e eenn 658

solid ink-jet printers .................. 605
troubleshooting . ................. 645-650

laser printers .............. 606-610, 781, 823
burn hazards ............... ... .. .. .. 465
color printers . ................... 609-610
combination units . ................... 619
compression rollers .................. 606
COTONA WITCS .. v vvvvn e eeeen 608
electrophotographic cartridges .......... 609
electrophotographic reproduction . ...... 606
Maintenance . ................... 658-659
operational stages ................ 607-609

registration operation ................. 607
safety iSSUes .............o i, 659
thermal sensors .................. 608, 781
toner cartridges .............. 608-609, 651
troubleshooting . ................. 650-656
mechanicsof ............. .. .. ... .. 599-600
networked ......... ... ... oLl 615
cabling ......... ... ... il 615
troubleshooting . ................. 637-638
newer interfaces . ............. . ...\ 615-616
nonimpact printers . .................... 597
paper specifications . .. .................. 641
parallel ports ........... ... ... ... ... .. 217
staplers/stackers .............. .. ... .. .. 619
SEOTING « v vttt 462
thermal printers .................... 602-603
toner disposal procedures . ............... 463
troubleshooting .................... 418-419
dot-matrix printers ............... 639-645
drivers .......... ... 634-635
ink-jet printers . .................. 645-650
interface/controller problems ....... 635-637
laser printers . ................... 650-656
network printers . ................ 637-638
self-tests ............... 633, 638-639, 648
upgrading printers . ..... 308-309, 616-619, 651
printhead mechanism ................ 599, 780
dot-matrix printers . ................. 600-602
ink-jet printers . .......... ... L 605
troubleshooting . ................... 642-644
programmed /O ................ 181-182, 831
Prometric testing centers ................. 841
Protected Mode FAT File System. See VFAT-based
systems
protection ...........ciiiiiiiiiiiiiaans 456
disposing of computer equipment . . ........ 463
electrostatic discharge ............... 456-457
CAUSES .o vvvtnieeee e 457
grounds . ... 460-462
MOS handling techniques . ......... 458-460
high-voltage hazards ........ 348-350, 464-465
storing computer equipment .. ............ 462

protocols ........ 831. See also specific protocols
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IrDAdevices ........... . .. 226
modem protocols ................... 120-122
networking protocols ................ 696-698
PrOXY SEIVEI'S .« vovvvvrusansensnsasensnsans 741
PS/2 connectors .........ccc0uenin. 46-47,766
ATX-style systems ..................... 211
keyboards ............ ... . il 97
THCE . ov e vttt et e e 98
Q-R
Q-cables ......ciiiiiiiiiiiirieteaanaann 249
QIC tape standards ..........ccovvvvennnn. 111
QIC-40 tape standard .............cco0un.. 111
QIC-500M tape standard ................. 111
QIC-80 tape standard .................... 111
QUOLAS .+ ovvvvvvernonneososassosnonssnsos 831
QWERTY keyboard ..............ccouu. 831
radio frequency interference (RFI) signals . . .336
radio grade (RG) ratings ................. 709
RADSL (Rate Adaptive DSL) .............. 751
RAID (Redundant Array
of Inexpensive Disks) ........ 256-259,770, 832
hardware RAID .......... ... ... .. ..... 259
software RAID ........................ 259
RAIDO ..o 257,770
RAID1 ... .o 257-258, 770
RAIDS ... ... i 258-259, 770
RAID Advisory Board .................. 257
RAID controller cards ............... 304-305
RAM (random access memory) ....504-505, 831
access time . ...........vinienenannen... 298
banks ........... 515-516

cache memory. See cache memory
CMOS RAM. See CMOS RAM

data error detection ..................... 511
defined .......... ... .. .. .. ... ... ... 29
DRAM (dynamic RAM)
refreshing .......... .. .. ... .. ... .... 511
speed ratings . ......... ... 519

DRDRAM (Direct Rambus DRAM) . .. .509-510

ECC (Error Correction Code) ......... 512-513
EDO DDRAM (extended data out DRAM) . .508
EDRAM (enhanced DRAM) ............. 505
modules ......... 32. See also specific modules
installing .......... ... .. ... .. ... 89-90
SWAPPING « « v ve vt et 334
optimizing ............. .. .. ....... 298-299
overhead ........... .. ... .. ... ..... 511-513
parity checking ............ ... . ... 511-512
RDRAM (Rambus DRAM) ........... 509-510
SDRAM (synchronous DRAM) ....... 505-506
Shadow RAM .......... ... .. .. .. .... 833
speed ratings ................ ... .. 518-520
SRAM (static RAM) ............ 504, 510-511
tag RAM .. ... 478
troubleshooting .. ............. .. ... .... 334
upgrading . ........ ... 297-299
VRAM (videoRAM) ................... 509
WRAM (Windows RAM) ............... 509
Rambus DRAM (RDRAM) ............ 509-510
Rambus Inline Memory Modules
(RIMMS) +tovviiiiiiinnieennneenns 509-510
random access memory. See RAM
rasterlines ........... o it 48
raster scan video signals .................. 307
raster-scanned fonts ............... .00, 598
Rate Adaptive DSL (RADSL) .............. 751
RCA mini jacks ...........coovviunnn 116, 211
RDRAM (Rambus DRAM) ........ 509-510, 520
read-only memory. See ROM
Real-Time Clock (RTC) function ....... 574-575
recycling printer toner ................... 463
redundant addressing .................... 187
Redundant Array of Inexpensive Disks. See RAID
refresh settings, configuring ............... 270
refreshing DRAM devices ................. 511
RegEdit utility ............ccovviiiiin.n. 832
Registry «oovvivineninineenenencennnnnns 832
remote digital loopback tests .............. 382
removable storage systems ................ 114
portable PCs .................. 151, 154-155

preventive maintenance . ............. 436-438



troubleshooting . ................... 364-365
removing system boards ................ 75-82
adaptercards ........... .. .. .. ... 77-79
cables ......... .. 79-80
external [/O systems ..................... 76
jumper Settings . ...........i.iiae . 80
SYSteM UNit CASES « . o oo et e et 77
Resetsignal .......cooviiiiniiinennennnns 832
resistance tests .........c0 0000 408-411, 773
resolution..................... 49-50, 764, 832
configuring . .............. ... 270
LCD displays ...........oiiiiiiannon.. 52
SVGA systems ...........c.coviniinino.. 37
VGASYStEMS .o .viee i 37
RFI (radio frequency interference) signals . . .336
RG (radio grade) ratings ................. 709
RG-6cabling ................... 710,755,785
RG-8cabling .................... 710-711, 785
RG-58 cabling ..........cccvvvvunns 711,785
RG-59 cabling .................. 711,755,785
RIMMs (Rambus Inline Memory
Modules) ....ovviieiniiiniennennnnn 509-510
ring topology ........... ..ol 673, 675
RJ-11 connectors ............ 118, 211, 712,744
RJ-12 connectors .........cooeeveeieennnnn 744
RJ-14 connectors ..........ccvviieiennns 744
RJ-45 connectors ............ 210, 673, 686, 712
ROM (read-only memory) ........... 505, 831
defined .......... ... .. .. ... .. ... 29
troubleshooting ............. ... ... .. ... 335

ROM BASIC Interpreter Not Found message 354
ROM BIOS. See BIOS

oot directory .......ovvuivevenencenennnns 832
roothub (USB) .........covviiiiiiienn. 222
rotation speed, hard-disk drives ........... 301
FOULEI'S ©vvvvveennneennneennneonnnns 737-739
RS-232 standard ............. 218-221, 767, 832
COM designations ..................... 222
maximum cable length ................ .. 221
modem connections . ................... 118
printer cabling ........ ... ... ... ... ... 613
RS-232C standard ................... 218, 221

COM designations ..................... 222
maximum cable length .................. 221
RS-422 serial connectors .............. 221-222
RS-423 serial connectors .............. 221-222
RTC (Real-Time Clock) function ....... 574-575
S
Safe Mode ......oovviiiiiiiiiiiinnennnns 833
safety iSSUES .......cciiiiiiiiiiiiiiinaa 456
disposing of computer equipment . . ........ 463
electrical fires ........... .. .. ... .. .. ... 465
electrostatic discharge ............... 456-457
CAUSES &« v vvv ettt e e e e 457
grounds . ... 460-462
MOS handling techniques . ......... 458-460
fastfacts ........ ... .. .. . .. 773-776
high-voltage hazards ................ 464-465
laser printers ................ . ... . ... 659
PINtErS . ..ottt 465
sags (voltage) ...........ooiiiiiiia 441,774
satellite communication links, installing .272-273
satellite Internet access ............... 754-756
SCA (Single Connector Attachment)

TU0) 111 1T 1) o 248
ScanDisk utility ..........ccciiiiiiiiaa 436
scanners

AC power adapters . ............. .. ...... 94
SEOTING © ottt et e e 462
screen resolution . .............. 49-50, 764, 832
configuring ........... .. .. .. .. 270
LCD displays ..........cooiiiiii... 52
SVGA Ssystems ............ouiiiennenan. 37
VGASYStems . ...ovniin i 37
SCreWdrivers ........coveieiinnenenennans 407
SCSI (Small Computer System Interface)
deviceS .. ..iiiiiiiiitiiiiiieeeaannn 244, 834
adapter cards, installing . ............. 123-124
cabling ........... ... ... .. .. 248-249
CD-ROM interface connectors . ............ 44

connectors ................ 248-249, 559-560
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Double Transition (DT) clocking

techniques .............. ... .. .... 247-248
external ......... ... 249
host adapters ...................... 244,559
IDnumbers ........... ... .. ..... 251-253
internal ........ . L 249
large drive support ..................... 355
PC Card-based ........................ 161
signaling ............ ... ... ... 247,249-251
specifications .............. 245-248, 255-256
termination .. .......... ... 253-255
troubleshooting .. ...................... 355
upgrading SCSI hard drives .......... 301-305

SCSI-1 specification ..............o00un.. 245
SCSI-II specification ...............ccunt. 161
SDR-SDRAM (single data rate SDRAM) ... .506
SDRAM (synchronous DRAM) ....... 505-506
speed ratings . ...........o .. 519
SDSL (Symmetric DSL) ............... 749-752
SE (single-ended) signaling ............ 249-251
SEC (Single-Edge Contact) cartridges . . .478-479
SECC-2cartridges . .....covvveirnennnned 487
secondary corona wire, laser printers ....... 608
Secondary IDE interface .............. 241-242
SECLOTS v vvvvnnenneeneeneensennsonennnens 40
CD-ROMS ..ttt 44
hard-disk drives . ......... ... ... ... L. 42
security
BIOS security options ............... 585-586
firewalls . ........ ... .. 741
network security ................... 724-725
wireless networks . .......... .. ... .. ... 690
Security Configuration options
(CMOS Setup utilities) .............. 585-586
self-booting disks. See boot disks
self-tests, printers .........ccovieivenennsd 633
dot-matrix printers ..................... 639
ink-jet printers . ............. .. ... ... ... 648
network-ready printers .................. 638
SEPP (Single-Edged Processor Package)
cartridges ......ooviiiiiiiiiiiiiiiieans 479
serial ATA standard ................. 243-244

serial data transfers ...................... 181
Serial Line Internet Protocol (SLIP) ........ 833
serial ports ................. 217-218, 222, 833
cabling ....................... 218-222, 781
CMOS settings ........c.ooveininnen... 584
configuring for mouse operation ........... 98
designations . .......... .. ... . ... 222
transmission modes . ................ 218-220
troubleshooting . ................... 368-371
series-A connectors ...........co000en.n 223-224
series-B connectors .......... . 00000 223-224
SEIVEI'S oo voevneneenensnsonensncansasnss 833
Print SEIVEIS . .. vvv et 637
PIOXY SEIVEIS . o v vt oee e eeea s 741
SGRAM (synchronous graphics RAM) ...... 506
shadowmasks ..........cociiiiennnnns 49,764
Shadow RAM ......iiiiiiiiiiiinnnnnnns 833
SHDSL (Symmetric DSL) ................. 752
shielded twisted pair (STP) cabling ......... 680
short memory counts ..................... 143
shorts, electrical ................0ciiuiL 411
signaling specifications ............... 247-251
SIMMs (Single In-Line Memory
Modules) ................... 32,515-516, 834
installing ....... ... .. .. ... . .. 89-90
optimizing ............ ... ... ... ... 298-299
upgrading RAM .................... 297-298
simplexmode ................... 117,743, 834
single data rate SDRAM (DR-SDRAM) ..... 506
Single In-line Pin (SIP) modules ........... 515

Single-Edge Contact (SEC) cartridges . . .478-479
Single-Edged Processor Package (SEPP)

cartridges .......oceviiiiiiiiiiieneaaned 479
single-ended (SE) signaling ............ 249-251
single-mode fiber-optic cable .............. 716
SIP (Single In-line Pin) modules ........... 515
slavedrives ............ciiiiiiiant. 240-241
sleepmode ............ciiiiiiiiiiinn, 157
SLIP (Serial Line Internet Protocol) ........ 833
Slot-1 specification ................... 478, 487
Slot-2 specification .............ooiiuto 487

Slot-A specification .................. 484, 487



slotket processors .........cociiiiieiians 487
smarthubs ..............cociiia.. 307-308
SMARTDRYV ... iiiiiiiiiiiiiiiiieennn 834
upgrading hard drives and ............... 301
smokeresidue .........ooiiiiiiiiiiiin 430
smudged print .............. .. 0000 655, 783
Socket 370 specifications .................. 487
socket arrangements, PCMCIA cards ....... 313
socket services .........cciiiiiiiiiinen, 159
socket specifications, CPUs ................ 486
Socket-7 specification ................. 486-487
SODIMMs (Small Outline DIMMs) .142-144, 517
upgrading . ......... ... .. .. s 143-144
voltage-level support . ................... 143
soft switches .........ccovviiiiiiiiiiiiiald 27
SOft-Memory errors .........ceoeeees 334,771
software .........ciiiiiiiiiiiiiiiiiens 834
digital camera software .................. 277
for infrared devices, installing ............ 277
power management software ............. 280
system software .. ......... ... .. ... 54
software RAID ..........covviiiiiiennnn. 259
solid ink-jet printers ............. ... ... 605
sound cards .......iiiiiiiiiiiiiiieienen 39
installing ............ ... .. .. .. .. 116-117
SYSLEM TESOUICES . . o v v v eeeeee e 195
troubleshooting .................... 383-385
southbridge ............ccociiiiiiiia. 539
SPEAKErS ...ttt ittt 834
defined .......... .. .. .. .. . L. 23
troubleshooting . ........... .. ... .. ..... 411
speed ratings, RAM .................. 518-520
SPGA (Staggered Pin Grid Array)
specification ............. . o il 475
SPIKES « v v v ittt i i i e 441
spindles, hard-disk drives .................. 42
split-bank slot arrangment (DIMMs) ....... 516
splitter-based DSL ...........coooiiiantn. 747
splitter-less DSL .. .....cvviiiiinennennnns 747
splitters, DSL. ..........cooiiiiiiiiial 747

SPP (Standard Parallel Port)
specification ........... .o it 215, 583

spread spectrum technologies .............. 684
SRAM (static RAM) ......... 504, 510-511, 834
Standard CMOS Setup options
(CMOS Setup utility) ................ 574-576
Standard Parallel Port (SPP) specification215, 583
standards,PC ..............cciieinen.. 21-22
standby power systems ..........c000000. 442
Standby power-saving mode ........... 584-585
star topology ...........oiiiiiiiiiiiald 674
Start-Of-Text (STX) characters ............ 121
startup. See bootup process
staticbuildup ............ .. ool 408
static RAM (SRAM) ......... 504, 510-511, 834
static-free vacuums ............ .00l 430
stepping levels ............. ... .o i 295
Stop SCreen errors .........coceeeeeecncess 834
storage media. See also specific devices
installing ......................... 101-102
CD-ROM drives ................. 108-109
CD-RWdrives ...................... 109
DVDdrives ............. .. ... .. 108-109
DVD-RWdrives ..................... 109
external devices . ................. 274-275
floppy-disk drives . ................... 103
hard-disk drives . ................. 103-107
tape drives . ............. ..., 110-114
removable .......... ... .. . L, 114
portable PCs ................ 151, 154-155
preventive maintenance ........... 436-438
troubleshooting . ................. 364-365
storing computer equipment .............. 462
STP (shielded twisted pair) cabling ......... 680
striped
drive arrays . ..........c.iiiiiii 257
STX (Start-Of-Text) characters ............ 121
sub-notebook PC memory ................ 518
Subtitle-D dumpsites ................. ... 463
Super Socket 7 specification ............... 486
SuperDLT (Super Digital Linear Tape)
drives ....ovviiiieininnnnnrenennns 113-114
SUIZe SUPPIESSOIS v vvvvvnensnnss 441-442, 774
SUIZES «ovveuenenneneneneonencnaensnoans 441
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suspend mode ........coiiiiiiiiiiiinen, 157
Suspend power-saving mode .......... .584-585
SVGA (Super VGA) video cards ........ 37-38
swapfiles ...........cciiiiiiiiiiiiia 834
switches .....ccoviiiiiiininenenns 33-34, 307
Symmetric DSL(SDSL) ............... 749-752
Symmetric HDSL (SHDSL) ............... 752
symptoms and troubleshooting. See
troubleshooting
synchronous data transmission ......... 218-219
synchronous graphics RAM (SGRAM) ...... 506
synchronous SRAM ..............cvvuntt. 510
synchronous transfer method .............. 834
SysEdit (System Editor) .................. 835
systemboards ...........oiiiiiiian 534, 835
busspeeds .......... .. .. L 540-541
chipsets ............ .. .. 539-541
COMPONENES . ........coviuniunnnn.... 29-30
defined ........ ... ... . ... ... ... .... 26,29
expansion bus architectures .............. 542
8-bitsystems ............... ... ..... 543
16-bitsystems .. ... 543
32-bit Systems . . ... ..ii i 544
AGP ... ... . 542, 549-550
AMR ... 551
ISA 543-544
local ... 546
MCA ... 544,552
PCL .. 544-549
VESA ... ... 542,552
fastfacts ............ ... ... ... ... 776-780
form factors ............. ... ... ... 534-537

AT. See AT-style systems
ATX. See ATX-style systems

compatibility ......... ... ... .. 537-539
I/O connections . ................... 552-554
installing .......... .. ... ... Ll 81-82
microprocessors. See microprocessors
onboard disk-drive connections . . ... ... 556-560
portable PC system boards ........... 141-142
POWEr CONNECLOTS . . . v v v eeeeeeee e 27-29
replacing ......... .. . i 75-82

adaptercards .................. 77-79, 552

cables ........... . 79-80
external I/O systems ................... 76
jumper Settings . ..........ia. ... 80
removing from system unit . .......... 80-82
SyStem unit Cases .. ................... 77
support ICs, installing . ................... 90
troubleshooting .................... 418-419
CMOS batteries ..................... 337
CMOS setup failures ................. 330
configuration checks .............. 331-332
hardware checks ..................... 333
MIiCIOPrOCESSOIS .« v v v veeevn .. 334-335
RAM ... 334
ROM ... 335
SYmptoms . ..................... 329-330
upgrading . ............ ool 289-290
BIOS ... 296-297
decision factors . ..................... 300
MICTOPrOCESSOIS . v v v v eveeeen ... 290-296
RAM ... 297-299
system clock, resetting ................ 574-575
System Editor (SysEdit) .................. 835
system files .......... 835. See also specific files
system resources
DMA addresses .................... 185-186
floppy-drive controllers .............. 193-194
hard-drive controllers ............... 194-195
I/O addresses ...................... 186-187
IEEE-1394 ports . ..........coovinninn.. 197
infrared ports . ........ .. .. i 197
internal modems ................... 192-193
interrupt requests (IRQs) ............. 183-185
legacy device 1/O resource allocations . .190-191
memory addresses . ................. 187-188
multimedia devices ..................... 195
network adaptercards ................... 196
onboard I/0O resource allocations . ... .. 189, 583
peripheral I/O resource allocations ......... 189
specialty device I/O resource allocations . ...192
USBoports .......c.coiviuiinninn.. 196-197
system software ........... 00000 54, 835

BIOS. See BIOS
DOS. See DOS



systemunits .........ciiiiiiiiiiiiiaans 835
chipsets ......... .. i 33
COMPONENLS . o vv v v e e 25-27
defined .......... ... ... .. ... ... .. 22
heatbuildup .................... 25,431-432

microprocessors. See microprocessors

T

tag RAM ..ottt 478
Tahoe CPUs .....ccvviiiiiiiiiiiinennnns 485
tapedrives ..........iiiiiiiiiiiiad 46, 835
DAT (Digital Audio Tape) ............... 112
DLT (Digital Linear Tape) ............ 112-114
installing ............ ... ... ... .. .. 110-114
preventive maintenance . ............. 436-438
troubleshooting . ................... 362-364
TAPI (Telephony Application Programming
Interface) .......ccoeiiiiiienennnennnns 835
TAs (terminal adapters) ............c00u.s 744
task-switching environments .............. 835
O 7 U 697-698, 835
IP addresses. See IP addresses
TDM (Time Division Multiplexing) ......... 684
TDMA (Time Division Multiple Access) ..... 684
TDR (Time Domain Reflectometry)
devices .......viiiiiiiiiiiiiiiina 726-727
Telephony Application Programming
Interface (TAPI) ........cciiiiiuinnnnn. 835
Telnet service
HyperTerminaland ..................... 378
terminal adapters (TAs) .................. 744
terminators ........coiiiiiiiiiiieiieeaann 709
SCSIdevices .........ocovvvuienn... 253-255
testing network cabling ............... 726-727
TFT (Thin Film Transistor) arrays .......... 52
thermal compound ..............c00u0nnn 294
thermal printers ..................... 602-603
thermal sensor, laser printers .......... 608, 781
thermal shock, ink-jet printers ............ 604

thermal wax transfer printers.......... 602-603

thermocouples ................cciiutnn. 335
thicknet coax cabling ................. 710-711
Thin Film Transistor (TFT) arrays .......... 52
thinnet Ethernet cabling .................. 711
Thunderbird CPUs .........covivviinenns 485
TIA (Telecommunications Industry
Association) ........c.ciiiiiiiinan. 711-712
time, CMOS settings ..........cc00nn 574-575
Time Division Multiple Access (TDMA) ..... 684
Time Division Multiplexing (TDM) ......... 684
Time Domain Reflectometry (TDR)
devices ......ciiiiiiiiiiiiiiiiiaany 726-727
Token Ring networks ................. 693-696
full-duplex mode . ............ ... .. ..... 696
UDC connectors . .................. 714-715
toner cartridges ............. 608-609, 651, 835
disposal procedures . .................... 463
topologies, LAN ...........cooviiiad 673-675
total backups. See full backups
touchpads ...........cciiiiiiiiiiiine.. 52
cleaning . ........ ... 439
troubleshooting ............ .. ... .. ..... 388
touchscreens ..............ocovvnnn. 148-149
installing ........... ... . ... . ... 99-101
TOWEI CASES +vvvvvirneneneeneneneenenennns 24
TEMOVING . v vv et et et ee e 77
TRACERT command ................ 385, 836
track seektime ............. ..ot 301
trackballs ...........ccoivuina. 52,147, 836
troubleshooting ............ .. ... .. ..... 341
tracks
hard-disk drives .. .......... ... ... .. .... 42
floppy-disk disks . ...... ... .. .. . ... 40
tractor-feed paper-handling
mechanisms ................... 599-600, 780
transfer corona wire, laser printers ... .. 608, 781
transfer rollers (laser printers) ............ 781
transferring stage, laser printers ........... 607
transients .........cceeiiiiincncennd 441,774
translation mode, IDE drives .............. 195
translation modes, disk drives ............. 576
Transport layer (OSI model) .............. 696
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Troubleshooters, Windows ................ 836
troubleshooting .............cciviiiiiaa 407
beepcodes .......... ...l 412-413
bootup
importance of observing ........... 413-414
CD-ROM drives ................... 358-360
CD-RWdrives ..............co... 360-362
configuration settings ............... 414-417
diagnostic/repair tools ............... 407-411
DVDdrives .......... .. ... 358-360
DVD-RW drives ................... 360-362
errorcodes .......... .l 412-413
fast facts for .......... ... ... ... . ... T71-773
floppy-disk drives .................. 351-353
field replaceable units ............... 418-419
hard-disk drives .................... 353-357
basicchecks ........... ... .. ..., 356-357
configuration checks ................. 355
hardware checks ..................... 357
reformatting drives ................... 357
SYmMptoms . ..................... 353-354
hardware versus software problems ... .414-417
information gathering ............... 411-413
keyboards ......... ... ... .. ... 338-340
memory
RAM ... 334
ROM ... ... 335
MICTOPIOCESSOIS . o . v v veee e eeen 334-335
cooling Systems . ................. 335-337
modems .................iii... 375-379
COM port conflicts .................. 376
communication software ........... 379-382
hardware checks ................. 382-383
self-diagnostic tests . .............. 382-383
SYMPLOMS ..o vvvieie e 376
Windows checks ................. 377-379
MONILOTS . .o vv ettt 348-351
mouse problems .. ........ ... ....... 340-343
networks . ... L i 722-724
adaptercards .................... 385-386
cabling ........ ... 385

configuration checks

CONNECLIONS . . ot v et eees 723
data security ............ ... .. 724-725
hardware checks ................. 725-727
portable PCs . ............ ... ... ... 386-393
batteries ............ .. ... ... 390-391
docking stations ................. 391-393
heatbuildup ............ ... .. ... .. 386
PCCards ................ooo.t. 388-389
port replicators . ................. 391-393
touchpads ......... ... .. ... 388
POILS « oottt 365
basic parallel ports ............... 367-370
basic serial ports ............. 368, 370-371
CMOS options . ................. 366-367
FireWire ports ................... 373-374
infrared ports . ......... .. ... ... ... 374
MOUSE POItS . v vvvveeeeeeaen e 340-341
SYMPLOMS .. ovvvvv i 365-366
USBoports .........ccovvvinnn... 371-373
power supplies . .................... 326-328
Printers . ... 633-634
dot-matrix printers ............... 639-645
drivers ........... ... 634-635
ink-jet printers .. ........ ... ...... 645-650
interface/controller problems ....... 635-637
laser printers . ................... 650-656
network printers . ................ 637-638
self-tests ............... 633, 638-639, 648
removable storage media . ............ 364-365
soundcards ....................... 383-385
system boards
CMOS batteries ..............coooun.. 337
CMOS setup failures ................. 330
configuration checks .............. 331-332
hardware checks ..................... 333
MICTOPrOCESSOIS .. v vv v vveeeen ... 334-335
RAM ... 334
ROM ... ... 335
SYMPLOMS . o v vv e e 329-330
tape drives ............ ..., 362-364
video display .................. 343, 345-348
TrueTypefonts ........coovviiiiiinn.n. 598



Tualatin processors ............coceveuenns 481
twisted-pair cabling .......... 679-680, 711-712

Ethernet connections ................ 719-720
Typed7entry ....ocvviiiieiiiinnenennnnn 576
Type CMP (Communications Plenum) cables 717
Type IPCMCIAcards .........ccevvnnn.. 313
Type I PCMCIA cards ........... 165-166, 313
Type III PCMCIA cards .......... 152,161, 313
Type MPP (Multipurpose Plenum) cables ...717
type-66 termination blocks ................ 713
type-96 termination blocks ............ 713-714

U

UARTS (Universal Asynchronous Receiver-

Transmitters) ...... 192-193, 219-220, 766, 837
UDCs (Universal Data Connectors) ..... 714-715
UDMA (Ultra DMA) protocol ...... 242-243, 836
Ultra 160 SCSI specification .............. 247
Ultra 320 SCSI specification .............. 248
Ultra ATA 66 specification ................ 243
Ultra ATA 100 specification ............... 243
Ultra DMA (UDMA) specification ..242-243, 836
Ultra Extended VGA (UXGA) ............. 307
Ultra SCSI deviceS ... evvvveenrennnnnn 246, 836

PC-Cardbased ........................ 161
UMA (upper memory area) ............... 837
UMBSs (upper memory blocks) ............. 837
UNC (Universal Naming Convention) path . .837
Universal Data Connectors (UDCs) ..... 714-715

Universal Naming Convention (UNC) path . .837
Universal Serial Bus. See USB devices
Universal Synchronous Asynchronous

Receiver/Transmitters (USARTSs) ......... 837
Unplugged Keyboard message ............. 339
unshielded twisted pair (UTP)

cabling ....... .. .. ... . .. 680, 711-712

CAT ratings .............coeienan... 712
color-coding ............. ... .. .. .... 712
IDC connectors .................. 713-714
UDC connectors ................. 714-715

upgrading .........coiiiiiiiiiiii i 837
adapters ... 305-307
hard-disk drives .................... 300-305

cabling ......... .. .. .. ... ... 303
controller cards .................. 304-305
IDE/EIDE drives . ................ 301-305
portable drives . .................. 312-313
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RG-59cabling .......... ... .. .. .. ... 711

troubleshooting .................... 343-348
Viewmenu ........covveiieiieieennennnns 838
virtual channel memory SDRAM
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X-ON/X-OFF protocol ................... 120
XS5CPUS ¢ oiieiiiieiiineinnerennnnennsd 484
XDSL il 749-750
Xeon CPUS t.ovviiiiiiiiiiiiiiinnenneas 481
xerographic paper ..........cccciiiiuian. 641
Xmodem protocol ...........ciiiiiiannn 839
XON-XOFF protocols ..........cvevvunnn 839
Ymodem protocol .............ciiiinn.. 840
ZIF (Zero Insertion Force) sockets ....... .83-84
Zipdrives ........ciiiiiiiiiiii i 114

Zmodem protocol ........... .00t 840



