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ABeD, 229, 291 
Absolute address 

Ioog, 117 
short. 117 

PCEA, 166 
ADD, 94, 98, 127. 128 
ADDA. 127 
_18 
ADDI, 113 
AOOQ, 1l0· 1l2 
Address, 30 

30 
linear; 62 
wKlth, 22 

Addressing mode(s), 53, 106-109 
68020 variants, 274-280 
absolute, 116-119 
address register and memory indirect YJilh 

index, 275-279 
address register direct, 107 
address register Indirect, 124-126 
address register indirect post-increment, 

128 
address register indirect pre-decrement, 

133 
address register indired with offset, 147 
address register indirect with offset and 

Index, 149 
dassHicalion, 166 
data register direct. 107 
Immediate, 109-116 
"""""Y, 107 
memory indirect posHndexed, 277 

memory indirect pre-Indexed, 277 
program counter addressing with offset, 

159 
program C(l.mter and memory indirect with 

index, 278-279 
program coonler with offset and Index, 163 
register direct, 107 
relative, 158 

ADDX.225 
ADEA, 166, 168 
AEA. 166, 168 
ALU, see Arithmeticllogic unit 
AMEA, 166. 168 
AND, 14, 173· 176 
AND!, 181, 183 

34 9 

Applications software, 37 
Artthmeticllogic unit (ALU), 22, 28 
ASCII, 10, 186, 193.215. 276, 291: see 

also. Appendix F 
ASL, 156, 194 
ASR, 157, 194 
Assembler, 58 
Assembly language, 58 

Base displacement. 276 
&c, 103, 209, 288 
BCD, see Binary coded decimal 
BCHG, 2OG-2OS 
BCLR, 2()6.208 
BCS, lOS 
BEQ, 98, 103 
SF, see Bit fieki 
BFCHG, 293 
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BFCLR.293 
BFEXTS.293 
BFEXTU,293 
BFFFO.293 
BFFINS.293 
BFSET,293 
BFTST.293 
Binary arithmetic. 6·8 
Binary coded decimal (BCD), 10, 229-233, 

291 
Binary digits, 4·6 
Binary search, 197, 199 
Bit field (BF), 293 
Bits, 4-6 
BM!. lOS, 152 
BNE. lOS 
Boole, George, 14 
Boolean algebra. 14-16 
BPL. 105 
BRA. 98. 288 
Branch displacement, 100 
Branching. 27, 98-106 
BSET. 206·208 
BSR. 142.239.288 
BTST.204 
Buffer. 121 
Bu, 
address, 21 
contention. 27 
control. 21 
data, 21. 66 
sizes, 62 
system, 20 
VME. 43 

BVS.98. 103 
Byte. 8·9, 74 

CAAR, see Cache address register 
Cache. 266·274 
address register (CAAR). 271 
control register (CACR) . 271 
data. 268 
limitations. 272-274 
tag, 268 

CACR, see Cache control register 
CALLM.263 
Carry. 81-83 
CAS. 289·290 
CAS2. 289·290 
CCR, see Condition code ~ster 
CEA, 166. 168 
Central processing unit (CPU), 1 

address space, 268 
space function code, 262 

CHK. 249. 289 
CHK2.289 
CLR, I09· 11O 
CMR 210. 214 
CMP2.289 
CMPA. 214. 216-217 
CMPI. 214, 292 
CMPM. 214. 216 
Code. 36 
Comments, 97 
Compatibility. 36 
Compiler, 56 
Concurrency, 28 
Condition code register (CCR), 27. 70, 73, 

81.89·90. 98 
Context, 145-146 
Coprocessor. 28 

code. 282 
command languages, 282 
command register, 282 
commands, 285 
emulation, 283 
hardware communiclltion, 280·281 
nonstandard, 284 
on the MC68000. 283 
on the MC680lO, 283 
software communication, 281 
support, 280 

cpBcc,285 
cpDBcc.285 
q>GEN. 282. 285 
",RESTORE. 285 
opSAVE.285 
cpScc,285 
cp "ffiAPcc, 285 
CPU. see Central processing unit 

0. .. 
size codes, 94 
size-code, 79 
size letter, 66 
structures, 109 
fetch. 26 

DSec. 209. 217-222 
OC, see Define constant 
DEA. 166. 168 
Dectmal. 7 
Deromp;IeB. 60 
Define constant (DC), 120· 122, 161 
Define storage (DS), 120-122, 161 
Destination function code register (DFC), 

262 
DFC. see Destination function code register 
DIP. see Dual inline package 
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OC,12O-122 
05, 120-122 
ORG, 119-122 

Direct memory access (DMA), 34, 36 
Disassemblers, 60 
~, 153- 155 
DIVS, 153, 291 
DlVSL,291 
DlVU, 153,291 
DlVUL. 291 
DMA, see Direct memory access 
OMAC,36 
OS, see Define SIOl1tge 

Dual inline package (DIP), 51 
Dynamic bus sizing, 266 

EA. see Effective address 
EBCDIC, 276, 291 
EDSAC,53 
Effective address (EA), 70, lOS, 147, 166 
Emulation, 65, 252 
EOR, IS, 176, 182 
EORI. 181, 184 
Exception vector table, 249-250, 259 
Exceplion$, 248 
Execute cycle, 27 
EXG, 233-235 
EXT, 224, 288 
EXTB.L. 288 

FC, see Function control 
FIFO, see Rrsl In first out 
Rrmware, 38 
Rrst In first out (AFO), 138 
Flag, 70 
C, 81-83, 89 
carry, 73 
CCR, 81 , 89 
extend, 73 
N,89 
negative, 73 
~,73 
SS,88 
V. 81-83, 89 
X,82.89 
Z, 89 
zero, 73 

Aip-flop, 19 
Floating-point coprocessor (FPCP), 40 
FP, see Frame pointer 
FPCP. see Floating-point coprocessor 
Frame pointer (FP). 240 
Frames, 239-245 

Function code, 262-264 
Function control (FC), 34, 88 

Gates. 16-18 

Index 351 

HCMOS, see High-density complementary 
metal oxide semiconductor 

Hexadecimal, 13 
High-density complementary metal oxide 

semkonduct", (HCMQSJ, 41 
Housekeeping, 135 

YO, see Input/Output 
Index,73 
IndMsible,212 
Information theory, 3 
[nputlOutput (VOl. 21 
Instructlon(s),91-93 
decode<,61 
decoding, 26 
fetch, 25 
formats, 92-94 
MC68020 additions, 288-294 
MC68020 extensions. 288-294 
"",tax. 93 
unimplemented. 283 

lnterrupl 
mask, 87 
priaity IewI., 71 , 87 

Inverter. 16 

JMP, 160-161 
JSR. 160, 239 

K, 6 

Label, 98-106, 118 
Language(s) 
assembly, 58 
machine, 56 
high-level, 56 

Last in first out (LIFO), 89, 138 
LEA, 161 
Least significant bit (LSB), 8, 74 
LIFO, see Last in fi rst out 
LINK, 233, 237-245, 288 
Logical operators, 14-16 
L~,8-9,74 
Loop counter, 218, 222 
Loop mode, 264-265 
LSB, see Least significant bit 
LSL. 187-194 
LSR. 187-194 
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M6800, 235 
Machine language, 56 
MACSS, see Motorola's a"'vanced computer 

system on silicon 
Mass memory, 34 
Master bit, 285 
MC6800, 48, 53 
MC68008, 22, 40, 49, 62, 71 
MC68012, 40, 49, 62, 265 
MC6885I, 281 
MC68881 , 40, 266. 281 
MEA, 166, 168 
Memory, 21 
linear, 32·23 
model, 62·66 
segmentation , 32·23 
size, 31 
speed , 31 

Memory management unit (MMU), 34 
Memory·mapped 110, 235 
Metal oxide semiconductors (MOS), 41 
Microcode, 53, 58 
Microprocessing unit (MPU), 1-2 
Microprogram, 25, 54 
Microsequencer, 54 
Million instructions per second (MIPS), 27 
MIPS, see Million instructions per second 
MMU, see Memory management unit 
Mnemonic, 58 
Models) 

1 's complement, 11 
2's complement. 11 , 79 
addressing, see Addressing models) 
master, 287 
su~, 34 , 88, 285. 287 
trace, 73, 88 
unSigned, II 
u~, 34, 88 , 285. 287 

Monitor calls, 251 
MOS, see Metal oxide semiconductors 
Most significant bit (MSB) , 8, 74 
Motorola's advanced computer system on 

stlicon (MACSS), 47-49 
MOVE, 98 

from CCR. 247 
from SR. 247 
to SR. 247 

MCNE.B. 78, 94 
MClJE.L. 76 
MOJE.W, 77 
MOJEA, 126 
MKJVEC, 259, 261 , 271, 283,293 
MC/JEM, 136-138 

MKJVEp, 233, 235-237 
MClJEQ, 114 
MOJES, 261 , 283 
MPU. see Microprocessing unit 
MSB . .see Most significant bit 
MULS, 151 
Multi·precision, 225-229 
Multiplexing. 22 
Multiplication, 151 -152 

multi·precision, 228 
Multiprocessing, 29 
Multitasking, 31 
MULU, 151 

NAND, 15 
Nanocode, 54. 58 
Nanosecond. 20 
NBCD. 230. 232. 291 
NEG, 222-223 
NEGX, 226 
Nesting. 89, 146 
Nibble, 8·9 
N~ 172 
NOT. 14. 173· 174 

Octal, 13 
Opcode, 93 
ap.,a"", 93 
destination, 94 
scurce, 94 

Operating system (OS), 31. 37-38 
OR. 14, 176, 179 
ORG, 119, 160 
ORI, 18 1 
OS, .see Operating system 
Outer displacement. 277 
Owrl\ow, 82-83 
C>wrlay., 31 

PACK. 291 
Package. 36 
Pagels), 34. 253 

fault, 34 
Parity, 193 
PC. see Program counter 
PEA. 16 1 
Pinouts, 51 ·52 
Pins. number of. 51 
Pipelining, 28 
Portability, 36 
Prefetch, 28 
_lege, 88, 245-248, 261 
Processor state word (PSW), 70 



Program(s) 
position independem, 158 
reIocatable, 158 
security. 60 
,.jf-modHy,,,", 165 

Program counter (PC), 25, 7().71, 100, 158 
Programming 

levels, 55-61 
structured, 211 , 219 

Pseucb-op codes, 119 
PSW, see Processor state 1,\,Q'd 

RAM, see Random access memory 
Random access memory (RAM)_ 21. 29 

disk, 35 
\datiltty. 34 

Random logic. 53 
Range, 96 
REA, 166 
Read c.vc\e, 22 
Read-modify-write, 212 
RegiSter(s), 29 
PCR. 271 
address, 70-75, 83-84 
arithmetic, 79 
CAAR. 271 
cache, 271 
data. 70·75 
destination, 77 
OFC. 262 
index, 149 
model. 68-75 
number,51 
range, 11· 12, 79-81 
segmentation, 32 
SFC, 262 
size-codes, 76 
source, 77 
status, 84, 87 
sym~ 74 
type. 51 
width, 22 

RESET, 286 
Resource, 212 
ROl.2oo 
ROM. 21 
ROO. 200 
RORG_ 160-161 
Rotates, 200-204 
ROXL, 201 
ROXR, 201 
RTf, 249. 256 
RTM.263 

RTR. 146 
RTS, 143, 239 

.S modifier, 194 
SEW:D, 230, 233. 291 
SCALE, 276 
Sec, 208-211 
Semophoreo. 29. 212 
Service calls, 251 

Index 353 

SFC, see Source function code register 
Shift count, 188 
Shifts 

arithmetic, 156-157, 194-197 
1ogic:a\, 187· 194 

Sign-bit, 12,79 
extension, 84-86 

Software engineering, 38 
Sou.rce function code register (SFC), 262 
SP, see Stack pointer 
SR, see Status register 
SSp, see Supervisor stack pointer 
Stack(s), 70, 89, 138· 141 

popping, 138 
pulling, 138 
pushing, 138 
user,246 

Stack pointer (SP), 70-71, 89, 140 
supervisor, 146 
"'" 73 

Status register (SRJ, 70, 73. 84, 185, 247 
S~286 
String manipulation. 130 
SUB, 115 
SUBA, 128, 216 
SUBf. 115 
SUBQ, 1I5 
Subroutine, 141-145 
SUBX.226 
Supervisor data space, 263, 268 
Supervisor program space, 263, 268 
Supervisor stock pointer (SSP), 146 
SWAP, 153, 203,233 
Swapping, 31, 255 
System(s) 

byte, 84 
clock, 20 
pointer, 89 
software, 37 
stacks,89 

TAS, 212-214, 28'< 
Trace bits, 278-280 
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Tracing, 278-280 
1RAP. 246, 249 

""""",",, 154 
zero divide, 154 

TRAPcc, 292 
Traps, 88 
TRAP\/, 154,249 
TST, 131 , 292 
Turing, Alan M., 14 

UNLK, 233. 237-245 
UNPK, 291 
User data space, 263. 268 
User program space. 263. 268 

User stack point~ 73 
USp, see User stack pointer 

VBR, see \kctor base register 
Vector base register (VBR), 258-261 
Very large-scale Integration (VLS!), 40·41 
Virtual machine, 252, 256-258 
Virtual memory (VM), 34-35, 253·256 
VLSI, see Very large·scale integration 
VM. see Virtual memory 

\-Vi.lkes. Maurice. 53 
1M>«l. 8-9. 74 
Write qde, 22 
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Techniques - MlcrosofP BASIC 2.0 
An IntennedLatalactvanced IeYeI book on programming 
techniques in Microsoft BASIC. Allows programmefS to 
access the ulllit!es in Macintosh's ROM tool kit. 
Contains many sample programs with emphasis on 
graphics on the Macintosh, file access, creating and 
using windows, and learning to create custom p4J1I· 
down menus. David C. W!Ilen. 
ISBN ().6]2.22411-9 . . . . .... . ....... . ...... .. $22.95 

o AI Techniques and Languages 
A hands-on introduction to the hottest topic In 
microcomputers-anilicialinleil igeoce. SUmmatizes 
Ihree languages commonly used lor AI programming: 
lao<>, Lisp, and Prolog. Several programs are written in 
easy·to-leam Logo for fh!l' Maclnlosh. Many 01 these AI 
programs appear In an appendix In Lisp form for other 
systems. Prolog-the most common WOf1d.w\de AI 
language-is also explained. l ogo listings are 
annotated according to the purpose 01 the code and 
the relationship 01 the AI concepts being discussed. 
Dan Shafer. 
ISBN <HIn-22447-X • • . . . . . . . . . . . . . . .... $24.95 

o C Programming Techniques for the 
Macintosh 
This Intermediate level programming book provides a 
thOrough undeBtandlng of the C programming 
language as It Is uniquely designed for the Macintosh. 
Allows you to access over 500 ROM toot kit routines, 
and shows you how to use the routines to c\eYeIop a 
programming application In C. Eyes and Medneiks. 
ISBN ().672·22461-5 •••..•..•••.•.•••..••.••• S1a95 

o MacPascal Programming Techniques 
An excellent book for beginning and Intennediate 
Pascal programmers. Guides you In using the 
Innovative Pascal language developed by Think 
Technologies lor the Macintosh. DIscusses In detail 
how to access the ROM toot kit , and how to create 
applications and programs In Pascal. 
cassidy and Stelnberg. 
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o Macintosh User's Guide 
The introductory section of this complete user's guide 
contains a comparison with 5 othel" best·selling mlcms. 
What fOllOws is an extremely well-written, well­
illustrated, and at1racHY9Iy presented explanation of 
lundamental and adVanced applications 01 the 
Macintosh. You'll want It right next to your Mac. 
Gordon McComb. 
ISBN ().672·2232S-7 ••..••..••...••...••.•..• $16.95 

o Inside the Amiga™ 
This excellent guide lor Commodore's new 
68lX).based machine emphasizes both the Internal 
architecture and programming capabilities 01 this state­
ol·th&-art graphics computlW". Many of the programming 
leatures are highlighted with C examples. 
The Waite Group. 
ISBN ().612·22468-2 ......................... $19.95 

o Microcomputer Projects with the 68000 
A compretlensive guide to the coostructloo of a 
68CXX).based microcomputer and detailed description of 
Motorola* 's new chip. learn about the chip's speed 
and ability to address large amounts 01 memory. 
assembly language programming, Tiny C, as well as 
Interlacing applications. William Barden. 
ISBN ().612·22458-5 ..••..•........••..••...• $21.95 

o 16-Bit Microprocessors 
You'll lOOk lar and wide to lind the comparison 
information on the six 1(;.blt CPUs contained In th is 
book. Full textual coverage and benchmatk 
comparisons are presented for the alB6. Z8000 family, 
LSI 11 , 9900, 68000, and the NSl6000 fami ly. 
TItus. Titus, Baldwin, Hubln and ScanlOn. 
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o Printer Connections Bible 
Atlastl A book that teaches non-technlCal people how 
to connect a computer to a printer. Covers major 
computerfprlnter combinations. supplies detailed 
diagrams 01 required cables. DIP.swltchlng settings, etc. 
The \:loc)I( Is graphically oriented with diagrams 
Illustrating numerous printer/computer combinations. 
House and Marble. 
ISBN ().6J2.22406-2 ..........•••...••.•••..• $16.95 

o Modem Connections Bible 
Put what where? This comprehensive volume 
describes modems and how they work. Detailed 
diagrams explain how to hook up ma}or brands o f 
microcomputers. Find out what happens with the 
R&232C interface. A must lor microcomputer users 
and technicians. Curtis and MaJhor. 
ISBN ().6J2.2244&X .........•••.•••••.•.•... $16.95 

o Computer Dictionary (4th Edition) 
Contains OYer 12,OtXlentr\eS with 1.000 new temlS, 
most of which pertain to robotics, artificial Intelligence. 
and lactory automation. Inctudes definitiOns, acronyms, 
abbreviations, and extensive cfOSSofeferenclng. A must 
for teachers, scientists, computer personnel. engil""l88B. 
students, and people In business. Charles J. Sippi. 
ISBN ().6n·222()5..X ......................... $24.95 
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The Motorola 68OCJO Is Ihe first 16-b1l microprocessor to 
have a 32-b1t Internal archlteclUre. Increasing Interest In 
ls.t>it chips makes an understanding of this CPU 
essenlial fOf microcomputer professionals and 
hobbyists alike. Subjects covered Include Motorola's 
CfQSSoffi8CfO assembler. 6IJXX) Instruction set, pinouts, 
and Interfacing. An excellent treatment of an Important 
subject. leo J. Scanlon, 
ISBN~n.21~ , .... , ... , ... ,..... .$16.95 

o Mastering Serial Communications 
ThIs Intermedlatafactvanced book Is written IOf 
technicians and programmers Interested In 
asynchronous aerial communications. Part One 
explains the history and technical details 01 
asynchronous communications. while Part Two 
addresses the specifics of the technical programmer 
with an emphasis on popular UARTs and psetJdo. 
assembly language. Joe campbell. 
ISBN ().672·2245().X ......................... $21.95 

o 6801, 68701, and 6803 Microcomputer 
Programming and Interfacing 
This book will provide you with a detailed presentation 
01 the 5801 slngle-chlp microcomputer and Its varIOus 
versions, the 68701 and 6E03. 110 conliguratloos, 
operating modes, ROM (EPROM) t imer, serial 
communications interface. and dlgltaJ.to.analog 
converters are discussed. RevIew Questions and 
answers are provided at the end of each chapter. 
tncludeS three appendices IOf easy ref8fence. 
Andrew C. Staugaard, Jr. 
tSBN~n.2172&O ......................... $14.95 

o The Local Area Networtl; Book 
Defines and discusses localized comput8f netwonts as 
a versatile means 01 oommunication. You'll learn how 
netWOfXs developed and what local netWOfXs can do; 
what's necessary in components, techniQues, 
standards, and protocols; now some LAN products 
wor1< and how real LANs operate: and how to plan a 
network from scratCh. E. G. Broonef. 
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