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INDEX

mask further NMI interrupts, 9-3
no-wait, control instructions, 17-8
nontranscendental instructions, floating-point

instructions, 17-2
NOP (no operation),

flag cross-reference, B-2

instruction description, 3-46

instruction format and timing, E-6

instruction specification, 26-222
NOT (one’s complement negation),

flag cross-reference, B-2

instruction description, 3-11

instruction specification, 26-223

modR/M byte opcodes, A-8
NT flag (nested task —bit 14), system flag

description, 4-3
null error code, and exception handler, 9-13
number system, Intel486 Floating Point
Processor (FPU), 15-9
numeric data pointers, and exception handlers,
numeric data type,

and indefinite value, 16-12

double real, 14-6

encoding of, 16-12 -

extended real, 14-6

long integer, 14-6

packed decimal, 14-6

““short integer, 14-6

single real, 14-6

word integer, 14-6
numeric data types, Intel486 Floating Point

Processor (FPU), 14-6
numeric exceptions,

denormalized operand, 16-17

divide-by-zero, 16-17

handling of, 16-18, 19-3

inexact result (precision), 16-18

invalid operation, 16-17 ]

numeric overflow, 16-17

numeric underflow, 16-18
numeric instruction pointers, and exception

handlers, 15-7
numeric instructions,
and application programming, 3-38
Intel486 Floating Point Processor (FPU),
14-7
numeric libraries, and FPU numeric
applications, 18-1
numeric overflow,

and overflow exception, 16-23

numeric exceptions, 16-17
numeric programming,

ASM386/486 examples, 20-1

conditional branching example, 20-1

exception handling example, 20-1

floating-point to ASCII conversion

example, 20-7
trigonometric calculation, 20-7

numeric underflow,
and underflow exception, 16-25
numeric exceptions, 16-18
numerical exception masking, and FPU control
word, 15-5
numerical registers, Intel486 Floating Point
Processor (FPU), 15-1
numerics detection code, 3-42
numerics environment configuration, Intel486
Floating Point Processor (FPU), 19-2:
NW (not write-through —bit 29), system
control flag, 4-6

O/U# bit, stack exception, 16-20
OF flag, and binary arithmetic instructions, 3-6
OF (overflow flag), status flag, 2-14
offset, ‘
for memory operand, 2-19
for segmented address space, 2-3
opcode, and instruction format, 2-16
operand selection, for basic programming
model, 2-17
operand size, of instruction prefix, 2-16 ‘
operand size prefix, instruction format, 2-16
operating modes, of Intel486 processor, 1-2
operating status, Intel486 processor, 2-13
OR (logical inclusive or),
flag cross-reference, B-2
instruction description, 3-12
instruction specification, 26-224
modR/M byte opcodes, A-8
one-byte opcode map, A-4, A-5
status flag summary, C-2
ordinal, data type, 2-6
OUT (output to port),
flag cross-reference, B-2
instruction format and timing, E-15
instruction specification, 26-226
one-byte opcode map, A-4, A-5
register I/O instructions, 8-5
sensitive instructions, 8-6
output port, and input/output, 8-1
OUTS (output string), sensitive instructions,
8-6

OUTS (output string to.port),
block I/O instructions, 8-6
flag cross-reference, B-2
instruction format and timing, E-15
instruction specification, 26-228
OUTSB (output string to port),
instruction specification, 26-228
one-byte opcode map, A-4, A-5
OUTSD (output string to port),
instruction specification, 26-228
one-byte opcode map, A-4, A-5
OUTSW (output string to port),
instruction specification, 26-228
one-byte opcode map, A-4, A-5
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overflow exception,
and Intel486 processor, 2-23
and numeric overflow, 16-23
overflow trap, Interrupt 4 (overflow), 9-15

packed BCD, data type, 2-6
packed decimal, numeric data type, 14-6
page, combining protection with segment, 6-25
page directory, and page translation, 5-17
page directory register (PDBR),

and CR3, 4-6

and CR3 register, 5-18
page directory update, automatic locking, 13-3
page fault,

and Interrupt 8 (double fault), 9-16

and page table entries, 5-20

and page translation, 5-17

during task switching, 9-22

Interrupt 14 (page fault), 9-21

page frame address,

with inconsistent stack pointer, 9-23
page level management, caching, 12-3
page protection, overriding, 6-24
page table update, automatic locking, 13-3
page tables,

and combined protection, 6-24

and page translation, 5-17, 5-18, 5-20

and protection parameters, 6-23
page translation,

and memory management, 5- 17

and physical address, 5-17

and segment translation, 5-23

linear address, 5-17
paging,

and 1/O address space, 8-1

and linear address space, 2-2 -

and memory management, 2-1, 5-1

and page-level protection, 6-22

and PG bit, 5-18

demand-paged virtual memory, 5-2

description, 5-2

exception handling, 2-24

initialization, 10-6
parity checking, and instruction prefetching,

2-15

PCD bit (page-level cache disable),
cache control, 5-22
cache management bits, 12-4
system control flag, 4-6
PE (protection enable —bit 0),
and protected mode initialization, 10-4
system control flag, 4-8
PF (parity flag), status flag, 2-14
PG (paging—bit 31),
system control flag, 4-6
to enable paging, 5-18
physical address,
description, 2-1
and linear address, 2-1
and page translation, 5-17

and PG bit, 5-18"
and segmentation, 5-2
physical memory,
and I/O address space, 8-2
and memory-mapped I/O, 8-3
description, 2-1
PL/M-3886/486, and FPU numeric applications,
18-2
PLOCK#,
and instruction prefetching, 13-1
and pseudo-locking, 13-3
PMUL, one-byte opcode map, A-4
pointer integrity,
and ARPL (adjust requested privilege
level), 6-22
and RPL (requested pr1v1lege level), 6-22
pointer parameter verification, instructions
(system programming), 49
pointer validation instructions,
and protection, 6-20
LAR (load access rights), 6-20
LSL (load segment limit), 6-20
POP (pop word from stack),
flag cross-reference, B-2
general description, 3-3
_ instruction format and timing, E-3, E-8
instruction specification, 26-231
mask exceptions and interrupts, 9-4
one-byte opcode map, A-4, A-5
two-byte opcode map, A-6, A-7.
POPA (pop all general reglstcrs)
flag cross-reference, B-2
general description, 3-4
instruction format and timing, E-3
instruction specification, 26-234
one-byte opcode map, A-4
POPAD (pop all general reglsters) instruction
spec1f1cat10n 26-234
POPF (pop stack into flags),
flag cross-reference, B-2
instruction description, 3-38
instruction format and timing, E-10
instruction specification, 26-236
one-byte opcode map, A-4, A-5
POPFD (pop stack into flags), instruction
specification, 26-236
position-independent code, and segmentation,

power-up,
and RESET signal, 10-1
and self test, 10-1
precision control, Intel486 Floating Point
Processor (FPU) 15-16
prefix, and instruction format, 2-16
present bit,
and page table entries, 5-20
and TSS descriptor, 7-4
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privilege levels, segment descriptors, 6-5
privileged instruction,
CLTS (clear task-switched flag), 6-19
HLT (halt processor), 6-19
LGDT (load GDT register), 6-19
LIDT (load IDT register), 6-19
LLDT (load LDT register), 6-19.
LMSW (load machine status word), 6-19
LTR (load task register), 6-19
MOV to/from CRO (move to control
register 0), 6-19
MOV to/from DRn (move to debug register
, 6-19
MOV to/from TRn (move to test register
n), 6-19
procedure return, and gate descriptors, 6-17
process synchronization, and XCHG
instruction, 3-2
processor communication, and multiprocessing
systems, 13-1
processor detection code, to distinguish
processors, 22-11
processor state,
after reset, 10-1
and TSS (task state segment), 7-2
programmed exceptions, software interrupts,
protected flat model, and segmentation, 5-4
protected mode,
Intel486 operating mode, 1-2
initialization switching, 10 4
Intel 286 processor, 21-1
software initialization, 10-5
protection,
and control transfer restrlctlons, 6-9
and data access restrictions, 6-7
and gate descriptors, 6-11
and input/output, 8-6
and pointer validation instructions, 6-20
and segment descriptors, 6-2
page-level protection, 6-22
- segment-level protection, 6-1
protection mechanism,
and IOPL flag, 4-3
and memory organization model, 2-2
and privilege levels, 6-5
and read-only acces, 6-24
read/write access, 6-24
protection parameters, and page-table entries,
protection violations, Interrupt 13 (general
protection), 9-20
pseudo-locking,
and instruction prefetching, 13-4
and multiprocessing, 13-1
and PLOCK#, 13-3
pseudodenormal numbers,
and Intel486 processor, 16-13
denormal exception, 16-13

PUSH (push operand onto stack),
flag cross-reference, B-2
instruction description, 3-2
instruction format and timing, E-3, E-8
instruction specification, 26-237 .
modR/M byte opcodes, A-8
one-byte opcode map, A-4, A-5
two-byte opcode map, A-6, A-7

PUSHA (push all general reglsters)
flag cross-reference, B-2
general description, 3-3
instruction format and timing, E-3
instruction specification, 26-239
one-byte opcode map, A-4 ‘

PUSHAD (push all general registers),

instruction specification, 26-239

PUSHEF (push flags onto stack),
flag cross-reference, B-2
instruction description, 3-38
instruction format and timing, E-10
instruction specification, 26-241
one-byte opcode map, A-4, A-5

PUSHFD (push flags onto stack), instruction '

specification, 26-241

PWT bit (page-level write- through)
cache control, 5-22 ,
cache management bits, 12-4
system control flag, 4-6

' QNaN real indefinite,

and invalid operation exceptlon 16-11 -
and quiet NaN (not-a-number), 16-11°
quadwords, description, 3-4

quiet NaN (not-a-number), and QNaN real ..

indefinite, 16-11

RCL (rotate through carry left),

flag cross-reference, B-2

instruction description, 3-16

instruction specification, 26-242 .

modR/M byte opcodes, A-8

status flag summary, C-2
RCR (rotate through carry right),

flag cross-reference, B-2

instruction description, 3- 16

instruction specification, 26-242

modR/M byte opcodes, A-8

status flag summary, C-2
re-entrant code, and tasks, 7-3
re-entrant procedure, description, 7-1 .. :
re-entrant task switching, and busy bit, 7-12
read access, and accessed bit, 5-21 .
read-only access, and protection mechanism,

read/write access, protection’ mechanism, 6-24
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read/write bit, and page table entries, 5-22
readable bit, executable-segment descriptor,
real numbers, FPU data type, 15-12
real-address mode,

address translation, 22-1

entering and leaving, 22-4

Intel486 operating mode, 1-2

Inteld486 processor, 22-1

Intel386 DX processor, 22-1

Intel386 DX processor differences, 22-9

Intel 80186 processor, 22-1

Intel 80188 processor, 22-1

Intel 286 processor, 22-1

Intel 286 processor differences, 22-9

Intel 8086 processor,-22-1

Intel 8086 processor-differences, 22-5

Intel 8088 processor, 22-1

software initialization, 10-2

switch to protected mode, 22-4 -
records and structure declaratives,

ASM386/486, 18-4

register I/O instructions,

IN (input from port), 8-5

OUT (output from port), 8-5
register specifier, mstructlon format, 2-16
registers, :

and real-address mode, 22-2

for application programming, 2-8

for operand selection, 2-17

for system programming, 4-1
relative address, and JMP instruction, 3-23
REP INS, instruction format and timing, E-15
REP IfEO]?)S’ instruction format and timing,

-1

REP MOVS, instruction format and timing,

REP OUTS, instruction format and timing,
-15

REP prefix, and MOVS instruction, 3-29
REP (repeat),
instruction description, 3-28
instruction specification, 26-245
one-byte opcode map, A-4
REP STOS, instruction format and timing,

REPE CMPS, instruction format and timing,
-10

REPE (repeat while equal),
instruction description, 3-28
instruction specification, 26-245
one-byte opcode map, A-4
REPE SCAS, instruction format and timing,
repeat, instruction prefix, 2-16
repeat prefix, instruction format, 2-16

REPNE CMPS (compare strings), instruction
format and timing, E-10 .
REPNE (repeat while not equal),
instruction description, 3-28
instruction specification, 26-245
one-byte opcode map, A-4
REPNIIES 1SOCAS instruction format and tlmmg,
REPNZ (repeat while not zero),
instruction description, 3-28
instruction specification, 26-245
REPZ (repeat while zero),
instruction description, 3-28
instruction specification, 26-245
requester privilege level, segment selectors, 5-9
reset, and processor state, 10-1
reset initialization, and RESET signal, 10-1
RESET signal, and reset initialization, 10-1
RET (return from procedure),
far form description, 6-17
general description, 3-24
instruction format and timing, E-7, E-8
instruction specification, 26-248
near form description, 6-17
one-byte opcode map, A-4, A-5
RF flag (resume flag),
debugging support, 11-1
mask debug faults, 9-4
system flag description, 4-3 ~
robot arm kinemetics, example, 20- 23
ROL (rotate left),
flag cross-reference, B-2 .
instruction description, 3-16
instruction specification, 26-242
modR/M byte opcodes, A-8
status flag summary, C-2
ROR (rotate right),
flag cross-reference, B-2
instruction description, 3-16
instruction specification, 26-242
modR/M byte opcodes, A-8
status flag summary, C-2
round-off errors, and Intel486 Floating Point
Processor (FPU), 14-4
rounding control, Intel486 Floating Point
Processor (FPU), 15-15
RPL (requested privilege level),
and data access restrictions, 6-7
and pointer integrity, 6-22
and segment selectors, 6-6

S bit, segment descriptors, 5-12

SAHF (store AH into flags),
instruction description, 3-37
instruction format and timing, E-10
instruction specification, 26-252
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one-byte opcode map, A-4, A-5

SAL (shift arithmetic left),
instruction description, 3-13
instruction specification, 26-253
status flag summary, C-2

SAR (shift arithmetic right),
instruction description, 3-14
instruction specification, 26-253
modR/M byte opcodes, A-8
status flag summary, C-2

SBB (integer subtraction with borrow),

flag cross-reference, B-2
instruction description, 3-7
instruction specification, 26-256
modR/M byte opcodes, A-8
one-byte opcode map, A-4, A-5
status flag summary, C-1
SCAS (compare string data),
flag cross-reference, B-2

instruction format and timing, E-9

instruction specification, 26-258
“status flag summary, C-2

SCAS (scan string data), instruction
description, 3-29 -

SCASB (compare string data),
instruction specification, 26-258
one-byte opcode map, A-4, A-5

SCASD (compare string data),
instruction specification, 26-258
one-byte opcode map, A-4, A-5

SCASW (scan string data),
instruction specification, 26-258
one-byte opcode map, A-4, A-5

segment, description, 5-1

segment descriptors,
and base, 5-10
and flat model, 5-3
and granularity bit, 5-10
and Intel 80286 processor, 21-1
and limit, 5-10

and logical address translation, 2-2

and protection, 6-2

and S bit, 5-12

and segment selectors, 5-10, 5-8
and segment translation, 5-5
and segment-present bit, 5-14
and type, 5-12

and type field, 5-13
automatic locking, 13-3

code segments, 5-13

D bit, 5-12

data segments, 5-13

descriptor table base registers, 5-16
DPL (descriptor privilege level), 5-14, 6-6

segment descriptor tables, 5-15
segment level protection,

and PE control flag, 4-8

segmentation, 6-1

segment limits, and protected flat model, 5-4
segment override prefix, instruction format,
segment privilege level, DPL (descriptor
privilege level), 5-14
segment register instructions, and applxcatlon
programming, 3-39
segment registers,
and segment selectors, 2-10
and segment translation, 5-6
as register operand, 2-19
of Intel486 processor, 2-8
segment selectors,
and index, 5-9
and requester privilege level, 5-9
and RPL (requested prlvxlege level), 6-6
and segment descriptors, 5-10
and segment registers, 2-10
and segment translation, 5-8
and table indicator bit, 5-9
for segmented address space, 2-3
segment translation,
and page translation, 5-23
and segment selectors, 5-8-
and segmentation, 5-5
segment-not-present fault, Interrupt 11
(segment not present) 9-18
segment-present bit, segment descrlptors 5-14
segmentation,
and combined protection with page, 6-25
and default assignment, 2-19
and default selection, 2-20
and exceptions handling, 2-24
and explicit memory operands, 2-19
and flat model, 5-3
and flat model initialization, 10-5
and I/O address space, 8-1
and'instruction prefix override, 2-16
and linear address, 5-2
and logical address, 5-2
and memory management, 2-1, 5-1
and memory organization model, 2-2, 2-3
and model selection, 5-3
and multi-segment model, 5-4
and multi-segmented model initialization,
10-5
and override prefix for segment selection,
2-19, 2-20
and physical address, 5-2 .
and position-independent code, 5-1
and protected flat model, 5-4
and segment translation, 5-5
and segment-level protection, 6-1
self test, and power-up, 10-1
self-modifying code, internal cache, 12-3
semaphores,
and CMPXCHG instruction, 3-43
and LOCK prefix, 13-2
and XCHG instruction, 3-2
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sensitive instructions,

and I/O operations, 6-19

CLI (clear interrupt-enable flag), 8-6

IN (input), 8-6

INS (input string), 8-6

OUT (output), 8-6

OUTS (output string), 8-6

STI (set interrupt-enable flag), 8-6
SETB, two-byte opcode map, A-6
SETBE, two-byte opcode map, A-6
SETcc (byte set on condition),

and status flags, 3-7

flag cross-reference, B-2

general description, 3-22

instruction format and timing, E-7

instruction specification, 26-260
SETL, two-byte opcode map, A-7
SETLE, two-byte opcode map, A-7
SETNB, two-byte opcode map, A-6
SETNBE, two-byte opcode map, A-6
SETNL, two-byte opcode map, A-7
SETNLE, two-byte opcode map, A-7
SETNO, two-byte opcode map, A-6
SETNP, two-byte opcode map, A-7
SETNS, two-byte opcode map, A-7 -
SETNZ, two-byte opcode map, A-6
SETO, two-byte opcode map, A-6
SETP, two-byte opcode map, A-7
SETS, two-byte opcode map, A-7
SETZ, two-byte opcode map, A-6
SF flag, and binary arithmetic instructions, 3-6
SF (sign flag), status flag, 2-14
SGDT (store global/IDTR),

flag cross-reference, B-2

instruction format and timing, E-12

instruction specification, 26-262

modR/M byte opcodes, A-8 :
sharing data, using 16-bit and 32-bit

environments, 24-3

SHL (shift left),

instruction description, 3-13

instruction specification, 26-253

modR/M byte opcodes, A-8
SHLD (shift left double precision),

flag cross-reference, B-2

instruction description, 3-16

instruction specification, 26-264

status flag summary, C-2

two-byte opcode map, A-6
short integer, numeric data type, 14-6
SHR (shift right),

_ instruction description, 3-13
instruction specification, 26-253
modR/M byte opcodes, A-8

SHRD (shift right double precision),
flag cross-reference, B-2
instruction description, 3-16
instruction specification, 26-266
status flag summary, C-2
two-byte opcode map, A-7

SIB (sgalg/index/base byte), instruction format,
-1
SIDT (store global/IDTR),
flag cross-reference, B-2 )
instruction format and timing, E-12
instruction specification, 26-262
modR/M byte opcodes, A-8
sign extension, description, 3-4
single real, numeric data type, 14-6
single-step trap, Interrupt 1 (debug
exceptions), 9-14, 11-8 -
size limit, and segment descriptor, 2-2
SLDT (store LDTR),
flag cross-reference, B-2
instruction format and timing, E-12
instruction specification, 26-268
modR/M byte opcodes, A-8
SMSVYL inlstruction, and Intel 286 processor,
-1
SMSW (store machine status word),
flag cross-reference, B-2
instruction format and timing, E-12
instruction specification, 26-269
modR/M byte opcodes, A-8
software exception handling, numeric
exceptions, 16-18
software initialization,
and real-address mode, 10-2
in protected mode, 10-5
softwa;e interrupts, programmed exceptions,
-1
source operands,
floating-point instructions, 17-1
for binary arithmentic instructions, 3-6
for two-operand instructions, 2-17
spawning, See copy-on-write strategy
special1 numeric values, FPU data formats,
SS register,
and stack segment, 2-11
segment register, 2-10
stack, and interrupt procedures, 9-9
stack exception, numeric exceptions, 16-20
stack fault, Interrupt 12 (stack exception), 9-19
stack frame, description of, 3-30
stack frame pointer set, display, 3-30
stack operations, and default segment
selection, 2-19
stack overflow, stack exception, 16-20 -
Stack goigter (ESP) Register, description of,
-1
stack segment, and SS register, 2-11
Stack gegzmcnt (SS) Register, description of,
-1
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stack switching, and gate descriptors, 6-13
stack underflow, stack exception, 16-20
Stack-Frame Base Pointer (EBP) Register,
description of, 2-13
standard underflow/overflow exception
handler, and IEEE Standard, 16-27
status flags,
and Jcc instruction, 3-7
and SETcc instruction, 3-7
status registers, of Intel486 processor, 2-8
STC (set carry flag),
flag cross-reference, B-2
instruction format and timing, E-10
instruction specification, 26-270
one-byte opcode map, A-5
STD (set direction flag),
flag cross-reference, B-2
instruction format and timing, E-10
instruction specification, 26-271
one-byte opcode map, A-5
STI (set interrupt flag),
flag cross-reference, B- 2
instruction format and timing, E-10
instruction specification, 26-272
one-byte opcode map, A-5
STI (set interrupt-enable flag),
and INTR interrupts, 9-3
sensitive instructions, 8-6
STOS (store string data),
flag cross-reference, B-2
general description, 3-30
instruction format and timing, E-9
instruction specification, 26-273
STOSB (store string data),
instruction specification, 26-273
one-byte opcode map, A-4, A-5
STOSD (store string data),
instruction specification, 26-273
one-byte opcode map, A-4, A-5
STOSW (store string data),
instruction specification, 26-273
one-byte opcode map, A-4, A-5
STR (store task register),
and task register description, 7-6
flag cross-reference, B-2
instruction format and timing, E-12
instruction specification, 26-275
modR/M byte opcodes, A-8
string, data type, 2-6
string insertion/extraction, and double-shift
instructions, 3-19
string instructions, and EFLAGS register, 2-13
string operations,
and application programming, 3-27
and default segment selection, 2-19
SUB (integer subtract),
flag cross-reference, B-2
instruction specification, 26-276
modR/M byte opcodes, A-8
one-byte opcode map, A-4, A-5

status flag summary, C-1
SUB (subtract integers), instruction
description, 3-7
supervisor level, and addressable domain
restriction, 6-23
synchronization, exceptions, 18-13, 18-14
system control, instructions (system
programming), 4-9
system control flag,
AM (alignment mask —bit 18), 4- 7
CD (cache disable —bit 30), 4-6
EM (emulation —bit 2), 4-7
ET (extension type—bit 4), 4-7
MP (math present—bit 1), 4-7
NE (numeric error—bit 5), 4-7
PCD (p%ge -level cache disable — CR3 bit 4),

PE (protection enable —bit 0), 4-8
PG (paging—bit 31), 4-6
PWT (page-level writes transparent—CR3
bit 3), 4-6 .
TS (task switched —bit3), 4-7
WP (write protect—bit 16), 4-7
system control flags, and CRO register, 4-5
system flags, and system programming, 4-2
system programming, and Intel486 Floatlng
Point Processor (FPU), 19-1
system tables,
and protected mode initialization, 10-4 -
and software initialization, 10-3

T bit (trap bit of TSS),
and BT bit, 11-4
and debuggmg support, 11-1
table indicator bit, segment selectors, 5- 9
tag, and cache associative memories, 12-1
task, description, 7-1
task address mapping, logical to physical
space, 7-14
task address space, descripion, 7-13
task creation, See copy-on-write strategy
task gate descriptor, and protected task
reference, 7-6
task gates,
and IDT descriptors, 9-7
and task switching, 6-11, 7-1
task linking,
and Intel486 processor, 7-11
and TSS (task state segment), 7-11
modification of, 7-13
task state segment,
and stack switching, 6-15
and TSS descriptor, 7-2
description, 7-1
descriptors and task switching, 7-1
task switching,
and exceptions, 7-1
and Intel486 processor, 7-7
and interrupts, 7-1
and LDT switching, 7-1
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and page fault, 9-22
and task gates, 6-11, 7-1
and task state segment descriptors, 7-1
task-switch breakpoint trap, Interrupt 1
(debug exceptions), 9-14 _
task-switch trap, Interrupt 1 (debug
exceptions), 11-8
tasks,
and NT flag, 4-3
and re-entrant code, 7-3
initialization, 10-6
TEST (logical compare),
flag cross-reference, B-2
instruction description, 3-23
instruction format and timing, E-4
instruction specification, 26-278
modR/M byte opcodes, A-8
one-byte opcode map, A-4, A-5
status flag summary, C-2
test registers, and translation lookaside buffer
(TLB), 4-8
TF flag (trap flag),
debugging support, 11-1
system flag description, 4-3
three-operand instructions,
and ECX register, 2-18
description of, 2-18
TLB (translation lookaside buffer),
initialization testing, 10-6
structure of, 10-7
test operations, 10-10
test registers, 10-8
top-of-stack (TOS),
and ESP register, 2-12
and PUSH instruction, 3-2
TR4 (t%st ;tatus register), cache test register,
- 10-1
TR6 (test command register), TLB test
register, 10-8
TR7 (tleost9 data register), TLB test register,

TR (task register),
and current TSS, 7-4
register description, 4-5
transcendental instructions, floating-point
instructions, 17-4
transferring control, in 16-bit and 32-bit
environments, 24-3
translation lookaside buffer (TLB),
and page translation, 5-18, 5-22
and test registers, 4-8
trap gates,
and exceptions, 6-11
and IDT descriptors, 9-7
traps,
exception conditions, 9-13
exception description, 9-2
exception processor-detected, 9-1

trigonometric calculation, numeric
programming, 20-7

TS (task switched —bit3), system control flag,
4-7

TSS Busy bit, automatic locking, 13-3
TSS (task state segment),
and I/O permission bit map, 8-7
and Intel 286 processor compatibility, 7-2
and processor state information, 7-2
and task linking, 7-11
two-operand instructions, description of, 2-17
type, segment descriptors, 5-12
type checking,
and protection mechanism, 6-24
segment descriptors, 6-3
type field, segment descriptors, 5-13

underflow exception,
and denormal values, 16-3
and inexact exception, 16-26
and numeric underflow, 16-25
unordered, comparison instructions, 17-4
unsegmented model, creation of, 2-10
unsupported formats, and data type encoding,
16-13
user level, and addressable domain restriction,
user mode (privilege level 3), and alignment-
check exception, 4-2
user mode write protect, and copy-on-write
strategy, 6-24 :
user/supervisor bit, and page table entries,

vector, exception/interrupt identification, 9-1
VERR (verify segment for read),
descriptor validation, 6-21
flag cross-reference, B-2
instruction format and timing, E-12
instruction specification, 26-279
modR/M byte opcodes, A-8
VERW (verify segment for write),
descriptor validation, 6-21
flag cross-reference, B-2
instruction format and timing, E-12
instruction specification, 26-279
modR/M byte opcodes, A-8
virtual memory,
and memory model, 2-1
description, 5-14
virtual-8086 mode,
address translation, 23-2
and VM flag, 4-3
bus lock, 23-14
entering and leaving, 23-5
Intel486 operating mode, 1-2
Intel486 processor, 23-1
I/O protection, 8-6
Intel386 DX processor differences, 23-15
Intel 286 processor differences, 23-13
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INDEX

Intel 8086 processor differences, 23-10
Intel 8086 processor programs, 23-1
paging tasks, 23-4
registers and instructions, 23 1
task protection, 23-5 '
task structure, 23-3
virtual I/O, 23-9
VM flag (v1rtual -8086 mode — bit 17) system
flag description, 4-3

wait, control instructions, 17-8
WAIT (wait), :
flag cross-reference, B-2
instruction format and timing, E-20
instruction specification, 26-281
one-byte opcode map, A-4, A-5
WBINVD (write-back and invalidate cache),
cache management instructions, 12-3
flag cross-reference, B-2
instruction format and timing, E-11
instruction specification, 26-282
two-byte opcode map, A-7
word, data type, 2-3
word integer, numeric data type, 14-6
WP (write protect —bit 16), system control
- flag, 4-7
writable bit, and data-segment descrlptor 6 3
write access,
and accessed bit, 5-21
and dirty bit, 5- 21
write protection, and user-mode pages 6-24
write-back, and caching, 12-2
write- through
and caching, 12-2
and external cache, 12-2
and internal cache, 12-2

XADD (exchange and add),
flag cross-reference, B-2
instruction description, 3-48
instruction format and timing, E-6
instruction specification, 26-283
status flag summary, C-1
two-byte opcode map, A-6

XCHG (exchange),
automatic locking, 13-3
flag cross-reference, B-2
instruction descrlptlon 3-2 v
instruction format and timing, E- 3' :
instruction specification, 26-285
one-byte opcode map, A-4

XLAT (table look-up translatlon)
flag cross-reference, B-2
instruction format and timing, E-9
instruction specification, 26-286
one-byte opcode map, A-4

XLATB (table look-up translation),
instruction description, 3-42
instruction specification, 26-286 .

XOR (logical exclusive or),
flag cross-reference, B-2
instruction description, 3-12
instruction specification, 26-288
modR/M byte opcodes, A-8
one-byte opcode map, A-4
status flag summary, C-2

zero operands, and Intel486 Floating Point
Processor (FPU), 16-6

zero-divide exception, and division by zero,
16-21

ZF flag, and binary arithmetic instructions, 3-6

ZF (zero flag), status flag, 2-14 |
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ALABAMA

Arrow/Schweber Electronics
1015 Henderson Road

FAX: (205) 721-1581

Hamilton Hallmark

4890 University Square, #1
Huntsville 35816

Tel: (205) 837-8700

FAX: (205) 830-2565

MTI Systems

4950 Corporate Dr., #120
Huntsville 35805

Tel: (205) 830-9526

FAX: (205) 830-9557

Pioneer Technologies Group
4835 University Square, #5
Huntsville 35805

Tel: (205) 837-9300

FAX: (205) 837-9358

Wyle Laboratories

7800 Governers Drive
Tower Building, 2nd Floor
Huntsville 35806

Tel: (205) 830-1119

FAX: (205) 830-1520

ARIZONA

Anthem Electronics

1555 W. 10!h Place, #101
Tempe

Tel: (602) 965

FAX: (602) 966- 4826

Arrow/Schweber Electronics
2415 W. Erie Drive

Tempe 85282

Tel: (602) 431-0030

FAX: (602) 252-9109

Avnet Computer

1626 S. Edwards Dnve

Tempe 85281

Tel (602) 902-4600
AX: (602) 902-4640

Hamilton Hailmark
4637 S. 36th Place
Phoenix 85040

Tel: (602) 437-1200
FAX: (602) 437-2348

Wyle Laboratories
4141 E. Raymond
Phoenix 85040

Tel: (602) 437-2088
FAX: (602) 437-2124

CALIFORNIA
9)\nlhem Electronics

FAX: (818) 775-1302

Anthem Electronics
1 Oldfield Drive
Irvine 92718-2809
Tel: (714) 768-4444
FAX: (714) 768-6456

Anthem Electronics
580 Menlo Drive, #8
Rocklin 95677

Tel: (916) 624-9744
FAX: (916) 624-9750

Anthem Electronics
9369 Carroll Pavk Drive
San Diego 9212

Tel: (619) 453 9005
FAX: (619) 5467893

Anthem Electronics
1160 Ridder Park Drive
San Jose 95131

Tel: (408) 452-2219
FAX: (408) 441-4504

Arrow Commercial Systems Group
1502 Crocker Avenue
layward 94544
Tel: (510) 489-5371
FAX: (510) 489-9393
Arrow Commercial Systems Group
14242 Chambers Road
Tustin 92680
Tel: (714) 544-0200
FAX: (714) 731-8438

NORTH AMERICAN DISTRIBUTORS

Arrow/Schweber Electronics
26707 W. Agoura Road

Calabasas 91302

Tel: (818) 880-9686

FAX: (818) 772-8930
Arrow/Schweber Electronics

- 48834 Kato Road, Suite 103

Fremont 94538
Tel: (510) 490-9477

Arrow/Schweber Electronics

6 Cromwell #100
Irvine 92718

Tol: (714) 838-5422
FAX: (714) 454-4206

Arrow/Schweber Electronics’
9511 Ridgehaven Court

San Diego 92123

Tel: (619) 565-4800

FAX: (619) 279-8062

Arrow/Schweber Electronics
1180 Murphy Avenue

San Jose 95131

Tel: (408) 441-9700

FAX: (408) 453-4810

Avnet Computer
3170 Pullman Street
Costa Mesa 92626
Tel: (714) 641-4150
FAX: (714) 641-4170

Avnet Computer

1361B West 190th Street
Gardena 90248

Tel: (800) 426-7999

- FAX: (310) 327-5389

Avnet Computer

755 Sunrise Boulevard, #150

Roseville 95661
Tel: (916) 781-2521
FAX: (916) 781-3819

Avnet Computer

1175 Bordeaux Drive, #A
Sunnyvale 94089

Tel: (408) 743-3454

FAX: (408) 743-3348

Avnet Computer
21150 Califa Street
Woodland Hills 91376
Tel: (818) 594-8301
FAX: (818) 594-8333

Hamilton Hallmark
3170 Pullman Street
Costa Mesa 92626
Tel: (714) 641-4100
FAX: (714) 641-4122

Hamilton Hallmark

1175 Bordeaux Drive, #A
Sunnyvale 94089

Tel: (408) 435-3500

FAX: (408) 745-6679

Hamilton Hallmark
4545 Viewridge Avenue
San Diego 92123

Tel: (619) 571-7540
FAX: (619) 277-6136

Hamilton Hallmark
21150 Califa St.
Woodland Hills 91367
Tel: (818) 594-0404
FAX: (818) 594-8234

Hamilton Hallmark
580 Menlo Drive, #2
Rocklin 95762

Tel: (916) 624-9781

_ FAX: (916) 961-0922

Pioneer Standard

5850 Canoga Bivd., #400
Woodland Hills 91367
Tel: (818) 883-4640

Pioneer Standard

217 Technology Dr., #110
Irvine 92718

Tel: (714) 753-5090

Pioneer Technologies Group
134 Rio Robles

San Jose 95134

Tel: (408) 954-9100

FAX: (408) 954-9113

Wyle Laboratories
15370 Barranca Pkwy.

Tel (714) 753 9953
FAX: (714) 753-9877

Wyle Laboratories

15360 Barranca Pkwy., #200
Irvine 92713 .
Tel: (714) 753-9953

FAX: (714) 753-9877.

Wyle Laboratories

2951 Sunrise Blvd., #175
Rancho Cordova 95742
Tel: (916) 638-5282

FAX: (916) 638-1491

Wyle Laboratories

9525 Chesapeake Drive
San Diego 92123

Tel: (619) 565-9171
FAX: (619) 365-0512

Wyle Laboratories
3000 Bowers Avenue
Santa Clara 95051
Tel: (408) 727-2500
FAX: (408) 727-5896

Wyle Laboratories
17872 Cowan Avenue'
Irvine 92714

Tel: (714) 863-9953
FAX: (714) 263-0473

Wyle Laboratories

26010 Mureau Road, #150
Calabasas 91302

Tel: (818) 880-9000

FAX: (818) 880-5510

Zeus Arrow Electronics
6276 San Ignacio Ave., #E
San Jose 9511

Tel: (408) 629-4789

FAX: (408) 629-4792

Zeus Arrow Eleclroniés
22700 Savi Ranch Pkwy.
Yorba Linda 92687-4613

* Tel: (714) 921-9000

FAX: (714) 921-2715

COLORADO

Anthem Electronics
373 Inverness Dnzve South

FAX: (303) 790-4532

Arrow/Schweber Electronics
61 Inverness Dr. East, #105
Englewood 80112

Tel: (303) 799-0258

FAX: (303) 373-5760

Harmllon Hallmark
03 E. Euclid Drive, #20
Englewood 80111
Tel: (303) 790-1662
FAX: (303) 790-4991

Hamilton Hallmark

710 Wooten Road; #102 -
Colorado Spnngs 80915
Tel: (719) 637-0055

FAX: (719) 637-0088

Wyle Laboratories

451 E. 124th Avenue
Thornton 80241 .

Tel: (303) 457-9953

FAX: (303) 457-4831

CONNECTICUT

Anthem Electronics

61 Mattatuck Helghls Road
Waterburg 06705 - -

Tel: (203) 575-1575

FAX: (203) 596-3232

Arrow/Schweber Electronics
12 Beaumont Road
Wallingford 06492

Tel: (203) 265-7741

FAX: (203) 265-7988

Avnet Computer
55 Federal Fload #1 03

Danbury
Tel: (203) 797-2880
FAX: (203) 791-9050

Hamilton Hallmark

- 125 Commerce Court, Unit6

Cheshire 06410
Tel: (203) 271-2844
FAX: (203) 272-1704

Pioneer Standard

2 Trap Falls Road
Shelton 06484

Tel: (203) 929-5600

FLORIDA

Anthem Electronics )
598 South Northlake Bivd., #1024
Altamonte Springs 32701

Tel: (813) 797-2900

FAX: (813) 796-4880

Arrow/Schweber Electronics
400 Fairway Drive, #102
Deerfield Beach 33441

. Tel: (305) 429-8200

FAX: (305) 428-3991

Arrow/Schweber Electronics
37 Skyline Drive, #3101 ’
Lake Mary 32746 .° :
Tel: (407) 333-9300

FAX: (407) 333-9320

Avnet Compu ter

3343 W. Commercnal Boulevard
8Id C/D, Suite 1

Ft. Lauderdale 33309

Tel: (305) 730-9110 . -,

FAX: (305) 730-0368

Avnet Computer

3247 Tech Drive North
St. Petersburg 33716
Tel: (813) 573-5524.
FAX: (813) 572-4324 ~

Hamilton Hallmark

3350 N.W. 53rd St.; #1 05 107
Fi. Lauderdale 33309

Tel: (305) 484-5482

FAX: (305) 484-2995

Hamilton Hallmark

10491 72nd St. North
Largo 34647 .
Tel: (813) 541-7440 '
FAX: (813) 544-4394

Hamilton Hallmark
7079 University Boulevard

. Winter Park 32792

Tel: (407) 657-3300
FAX: (407) 678-4414

Pioneer Technologies Group
337 Northlake Bivd., #100

Alta Monte Springs 32701
Tel: (407) 834-9090

FAX: (407) 834-0865

Tel: (305) 428-8877
FAX: (305) 481-2950

Pioneer Technologies Group
8031-2 Phillips Highway
Jacksonville 32256

Tel: (904) 730-0065

Wyle Laboratories
1000 112 Circle North

FAX: (813) 579-1518

GEORGIA

Arrow Commercial Systems Group
3400 C. Corporate Way

Duluth 30136

Tel: (404) 623-8825

FAX: (404) 623-8802

Arrow/Schweber Electronics
4250 E. Rivergreen Pkwy., #E
Duluth 30136

Tel: (404) 497-1300

FAX: (404) 476-1493

Avnet Computer
3425 Corporale Way, #G

- Duluth 30136

Tel: (404) 623-5452
FAX: (404) 476-0125

Hamilton Hallmark

3425 Corporate Way, #G & #A
Duluth 30136

Tel: (404) 623-5475

FAX: (404) 623-5490

Pioneer Technologies Group

- 4250 C. Rivergreen Parkway

Duluth 30136
Tel: (404) 623-1003 *
FAX: (404) 623-0665

. Wyle Laboratories

6025 The Corners Pkwy., #111
Norcross 30092

Tel: (404) 441-9045

FAX: (404) 441-9086

ILLINOIS

Anthem Electronics

‘1300 Flemmgton Road Suite A

Schaumberg 6017:

. Tel: (708) 884- 0200,

FAX: (708) 885-0480

. Arrow/Schweber Elecgomcs

1140 W. Thorndale R
ltasca 60143

.. Tel: (708) 250-0500

Avnet Computer
1124 Thorndalo Avenuo

- Bensenville 60106

Tel: (708) 860-8572
FAX: (708) 773-7976

Hamilton Hallmark .
1130 Thorndale Avenue

" Bensenville 60106

Tel: (708) 860-7780
FAX: (708) 860-8530

MTI Systel
1140 W. Thomdale Avenue
ltasca

Tel: (708) 250 8222

FAX: (708) 250-8275 "

Pioneer Standard

2171 Executive Dr., #200
Addison 60101

Tel: (708) 495-9680-
FAX: (708) 495-9831

Wyle Laboratories

. 2055 Army Trail Fload #140

Addison 60101
Tel: (800) 853-9953
FAX: (708) 620-1610

INDIANA

Arrow/Schweber Electronics
7108 Lakeview Parkway West Dr.
Indianapolis 46268
Tel: (317) 299-2071
FAX: (317) 299-2379

Avnet Computer

485 Gradle Drive
Carmel 46032

Tel: (317) 575-8029
FAX: (317) 844-4964

Hamilton Hallmark
4275 W. 96th

2-8875
FAX: (317) 876- 7165

. lndlanapolls 46268
Tel: (317) 87

Pioneer Standard

9350 Priority Way West Dr.
Indianapolis 46250

Tel: (317) 573-0880

FAX: (317) 573-0979
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KANSAS

Arrow/Schweber Electronics
9801 Legler Road

Lenexa 66219

Tel: (913) 541-9542

FAX: (913) 541-0328

Avnet Computer
15313 W. 95th Street

@ 61219
Tol: (613) 5417989
FAX: (913) 541-7904

Hamilton Hallmark
10809 Lakeview Avenue
Lenexa 66215

Tel: (913) 888-4747
FAX: (913) 888-0523

KENTUCKY

Hamilton Hallmark
1847 Mercer Road, #G
Lexington 40511

Tel: (800) 235-6039
FAX: (606) 288-4936

MARYLAND

Anthem Electronics
7168A Columbia Gateway Drive
Columbia 21046
Tel: (410) 995-6640
FAX: (410) 290-9862

Arrow Commercial Systems Group
200 Perry Parkway

Gaithersburg 20877

Tel: (301) 670-1600

FAX: (301) 670-0188

Arrow/Schwaober Electronics
9800J Patuxent Woods Dr.
Columbla 21046

Tel: (301) 596-7800

FAX: (301) 995-6201

Avnet Computer

7172 Columbia Gateway Dr., #G
Columbia 21045

Tel: (301) 995-3571

FAX: (301) 995-3515

Hamilton Hallmark

10240 Old Columbia Road
Columbia 21046

Tel: (410) 988-9800

FAX: (410) 381-2036

North Atlantic Industries
Systems Division

7125 River Wood Dr.

Columbia 21046

Tel: (301) 312-5800
FAX: (301) 312-5850

Pioneer Technologles Group
15810 Gaither Road

Tel: (301) 921-0660
FAX: (301) 670-6746

Wyle Laboratories

7180 Columbia Gateway Dr.
Columbia 21046

Tel: (410) 312-4844

FAX: (410) 312-4953

MASSACHUSETTS

Anthem Electronics
36 Jonspin Road
Wilmington 01887
Tel: (508) 657-5170
FAX: (508) 657-6008

Arrow/Schweber Electronics
25 Upton Dr.

Wilmington 01887

Tel: (508) 658-0900

FAX: (508) 694-1754

Avnet Computer

10 D Centennial Drive

Peabody 01960

Tel: (508) 532-9886
FAX: (508) 532-9660

Hamilton Hallmark

10 D Centennial Drive
Peabodg 019

Tel: (508) 531-7430
FAX: (508) 532-9802

P:oneer Standard

Tel: (617) 861-9200
FAX: (617) 863-1547

Wyle Laboratories
15 Third Avenue
Burlington 01803
Tel: (617) 272-7300
FAX: (617) 272-6809

MICHIGAN

Arrow/Schweber Electronics
19880 Haggerty Road
Livonia 48152

Tel: (800) 231-7902

FAX: (313) 462-2686

Avnet Computer

2876 28th Street, S.W., #5
Grandville 49418

Tel: (616) 531-9607

FAX: (616) 531-0059

Avnet Computer

41650 Garden Brook Rd. #120
Novi 48375

Tel: (313) 347-1820

FAX: (313) 347-4067

Hamilton Hallmark

al
44191 Plymouth Oaks Blivd., #1300

Plymouth 48170
Tel: (313) 416-5800
FAX: (313) 416-5811

Hamilton Hallmark
41650 Garden Brook Rd., #100

4941
Tor (313) Sa7.4074
FAX: (313) 347-4021

Pioneer Standard
4505 Broadmoor S.E.
Grand Rapids 49512
Tel: (616) 698-1800
FAX: (616) 698-1831

Pioneer Standard
13485 Stamford
Livonia 48150

Tel: (313) 525-1800
FAX: (313) 427-3720

MINNESOTA

Anthem Electronics
7646 Golden Triangle Drive
Eden Prame 55344
I: (612) 944-5454
FAX: (612) 944-3045

Arrow/Schweber Electronics
10100 Viking Drive, #100
Eden Prairie 55344

Tel: (612) 941-5280

FAX: (612) 942-7803

Avnet Computer

10000 West 76th Street
Eden Prairie 55344
Tel: (612) 829-0025
FAX: (612) 944-2781

Hamilton Hallmark
9401 James Ave South, #140
Bloomington 55431

" Tel: (612) 881-2600

FAX: (612) 881-3461

Pioneer Standard

7625 Golden Triange Dr., #G
Eden Prairie 55844

Tel: (612) 944-3355

FAX: (612) 944-3794

Wyle Laboratories
1325 E. 79th Street, #1
Bloomington 55425
Tel: (612) 853-2280

. FAX: (612) 853-2298

MISSOURI

ArrowISchweber Eledronlcs
2380 Schuetz R

St. Louis 63141

Tel: (314) 567-6888

FAX: (314) 567-1164

Avnet Computer

741 Goddard Avenue
Chesterfield 63005
Tel: (314) 537-2725
FAX: (314) 537-4248

Hamilton Hallmark
3783 Rider Trail South
Earth Ci 45

Tel: (315{ 291-5350
FAX: (314) 291-0362

NEW HAMPSHIRE

Avnet Computer

2 Executive Park Drive
Bedford 03102

Tel: (800) 442-8638
FAX: (603) 624-2402

NEW JERSEY

Anthem Electronics

26 Chapin Road IJml K
Pine Brook 0

Tel: (201) 227-7960
FAX: (201) 227-9246

Arrow/Schweber Electronics
4 East Stow Rd., Unit 11
Mariton 08053

Tel: (609) 596-8000

FAX: (609) 596-9632

Arrow/Schweber Electronics
43 Route 46 East

Pine Brook 07058

Tel: (201) 227-7880

FAX: (201) 538-4962

Avnet Computer

1-B eyslone Ave Bldg. 36
Cherry Hill

Tel: (609) 424 8961

FAX: (609) 751-2502

Hamilton Hallmark

1 Keystone Ave Bldg 36
Cherg Hill 0
Tel: (609) 424 ono
FAX: (609) 751-2552

Hamilton Hallmark

10 Lanidex Plaza West
Parsippani 07054

Tel: (201) 515-5300
FAX: (201) 515-1601

MTI Systems

43 Route 46 East
Pinebrook 07058
Tel: (201) 882-8780
FAX: (201) 539-6430

Pioneer Standard
14-A Madison Rd.
Fairfield 07006

Tel: (201) 575-3510
FAX: (201) 575-3454

Wyle Laboratories

20 Chapin Road Bldg. 10-13
Pinebrook 0705

Tel: (201) 882- 8358

FAX: (201) 882-9109

NEW MEXICO

Alliance Electronics, Inc.
10510 Research Ave.
Albuquerque 87123

Tel: (505) 292-3360
FAX: (505) 275-6392

Avnet Computer
7801 Academy Rd.
Bldg. 1, Suite 204
Albuquerque 87109
Tel: (505) 828-9725
FAX: (505) 828-0360

NEW YORK

Anthem Electronics
47 Mall Drive
Commack 11725
Tel: (516) 864-6600
FAX: (516) 493-2244

Arrow/Schweber Electronics
3375 Brighton Henrietta
Townline Rd.

Rochester 14623

Tel: (716) 427-0300

FAX: (716) 427-0735

Arrow/Schweber Electronics
20 Oser Avenue
Hauppauge 11788

Tel: (516) 231-1000

FAX: (516) 231-1072

Avnet Computer

p 8
Tol (6161 434.7443
FAX: (516) 434-7426

Avnet Computer
2060 Townline Rd.
Rochester 14623
Tel: (716) 272-9110
FAX: (716) 272-9685

Hamilton Hallmark

Hammon Hallmark

E. Henristta Road
Hochester 14623
Tel: (716) 475-9130
FAX: (716) 475-9119

Hamilton Hallmark

3075 Veterans Memorial Hwy.
Ronkonkoma 11779

Tel: (516) 737-0600

FAX: (516) 737-0838

MTI Systems

1 Penn Plaza

250 W. 34th Slreel
New York 10119
Tel: (212) 643-1280
FAX: (212) 643-1288

Pioneer Standard
68 Corporate Drive
Binghamton 13904
Tel: (607) 722-9300
FAX: (607) 722-9562

Pioneer Standard

60 Crossway Park Wesf
dbury, Long Island 11797

Tel (516) 9

FAX: (516) 921 -2143

Pioneer Standard
840 Fairport Park
Fairport 14450

Tel: (716) 381-7070
FAX: (716) 381-5955

Zeus Arrow Electronics

Tel: (914) 937-7400
FAX: (914) 937-2553 -

NORTH CAROLINA

Arrow/Schweber Electronics
5240 Greensdairy Road
Raleigh 27604

Tel: (919) 876-3132

FAX: (919) 878-9517

Avnet Computer

2725 Mlllbrook Rd., #123
Raleigh 27604

Tel: ( 19) 790.17 5
FAX: (919) 872-4972

Hamilton Hallmark

5234 Greens Dairy Road
Raleigh 27604

Tel: (919) 878-0819
FAX: (919) 878-8729

Pioneer Technologles Group
200 Gateway Ctr. Bivd, #215
Morrlsvllle 27560
I: (919) 460-1530
FAX: (919) 460-1540

OHIO

Arrow Commercial Systerns Group

284 Cramer Creek Coul
Dublin 43017

Tel: (614) 889-9347
FAX: (614) 889-9680

Arrow/Schweber Electronics
6573 Cochran Road, #E
Solon 441

Tel: (21 6) 248-3990

FAX: (216) 248-1106

Arrow/Schweber Electronics
8200 Washington Village Dr.
Centerville 45458

Tel: (513) 435-5563

FAX: (513) 435-2049

Avnet Compute:
7764 Washlngton Village Dr.
Dayton 45459

Tel: (513) 439-6756

FAX: (513) 439-6719

Avnet Computer

30325 Bainbridge Rd., Bldg. A
Solon 44139

Tel: (216) 349-2505

FAX: (216) 349-1894

Hamilton Hallmark

7760 Washmgton Village Dr.
Dayton 4545

Tel: (513) 43945735

FAX: (613) 439-6711

Hamilton Hallmark
5821 Harper Road
Solon 44139

Tel: (216) 498-1100
FAX: (216) 248-4803

Hamilton Hallmark

777 Dearborn Park Lane, #L
Worthington 43085

Tel: (614) 888-3313

FAX: (614) 888-0767

MTI System:

23404 Commerce Park Rd.
Beachwood 4412:

Tel: (216) 464- 6688

FAX: (216) 464-3564

Pioneer Standard

4433 Interpoint Boulevard
Dayton 45424

Tel: (513) 236-9900

FAX: (513) 236-8133
Pioneer Standard

4800 E. 131st Street
Cleveland 44105

Tel: (216) 587-3600

FAX: (216) 663-1004

OKLAHOMA

Arrow/Schweber Electronics
12101 E 51st Street, #106
Tulsa 74146

Tel: (918) 252-7537

FAX: (918) 254-0917

Hamilton Hallmark

5411 S. 125th E. Ave., #305
Tulsa 74146

Tel: (918) 254-6110

FAX: (918) 254-6207

Pioneer Standar
$7li E. 42nd St #105
Tel: (91 8) 635 7840
FAX: (918) 665-1891

CG/SALE/111293



OREGON

Almac Arrow Electronics
1885 N.W. 169th Place
Beaverton 97006

Tel: (503) 629-8090
FAX: (503) 645-0611

Anthem Electronics
9090 S.W. Gemini Drive
Beaverton 97005

Tel: (503) 643-1114
FAX: (503) 626-7928

Avnet Computer

9750 Southwest Nimbus Ave.
9700!

Beaverton
Tel: (503) 627-0900
FAX: (502) 526-6242

Hamilton Hallmark
9750 S.W. Nimbus Ave.
Beaverton 97005

Tel: (503) 526-6200
FAX: (503) 641-5939

Wyle Laboratories
9640 Sunshine Court
Bidg. G, Suite 200
Beaverton 97005
Tel: (503) 643-7900
FAX: (503) 646-5466

PENNSYLVANIA

Anthem Electronics

355 Business Center Dr.
Horsham 19044

Tel: (215) 443-5150
FAX: (215) 675-9875

Avnet Computer

2;'113 Executwe Drive, #320
Tel: (41 2) 772-1 888

FAX: (412) 772-1890

Pioneer Technologies Group
259 Kappa Drive

Pittsburgh 15238

Tel: (412) 782-2300

FAX: (412) 963-8255

Pioneer Technologies Group
500 Enterprise Road

Keith Valley Business Center
Horsham 19044

Tel: (713) 530-4700

Wyle Laboratories

5
Tel: (609) 985-7953
FAX: (609) 985-8757

TEXAS

Anthem Electronics

651 N. Plano Road, #401
Richardson 75081

Tel: (214) 238-7100

FAX: (214) 238-0237

Arrow/Schweber Electronics
11500 Metric Bivd., #160
Austin 78758

Tel: (512) 835-4180

FAX: (512) 832-5921

Arrow/Schweber Electronics
3220 Commander Dr.
Carroliton 75006

Tel: (214) 380-6464

FAX: (214) 248-7208

Arrow/Schweber Electronics
10899 Kinghurst Dr., #100
Houston 77099

Tel: (713) 530-4700

Avnet Computer

4004 Beltline, Suite 200
Dallas 75244

Tel: (214) 308-8181

FAX: (214) 308-8129

Avnet Computei

1235 North Loop West, #525
Houston 77001

Tel: (713) 867- 8572

FAX: (713) 861-6851

Hamilton Hallmark
12211 Technology Bivd.
Austin 78727

Tel: (512) 258-8848
FAX: (512) 258-3777

Hamilton Hallmark
11420 Page Mill Road
Dallas 75243

Tel: (214) 553-4300
FAX: (214) 553-4395

Hamilton Hallmark

63
Tel: (713) 781-6100
FAX: (713) 953-8420

Pioneer Standard
1826-D Kramer Lane
Austin 78758

Tel: (512) 835-4000
FAX: (512) 835-9829

Pioneer Standard
13765 Bela Road
Dallas 7'

Tel: (214) 263 3168
FAX: (214) 490-6419

Pioneer Standard

10530 Rockley Road, #100
Houston 77099

Tel: (713) 495-4700

FAX: (713) 495-5642

Wyle Laboratories

1810 Greenville Avenue
Richardson 75081

Tel: (214) 235-9953
FAX: (214) 644-5064

Wyle Laboratories

4030 West Braker Lane, #330
Austin 7875

Tel: (512) 345 8853

FAX: (512) 345-9330

Wyle Laboratories
11001 South Vgllcrest #100

AX: (713) 879-6540

UTAH

Anthem Electronics

1279 West 2200 South

Salt ity 84119

Tel (801) 973-8555

FAX: (801) 973-8909
Arrow/Schweber Electronics

Salt Lake City 84119
Tel: (801) 973-6913
FAX: (801) 972-0200

Avnet Computel
1100 E. 6600 South #150

Salt
o (801)26&1115
FAX: (801) 266-0362

Hamilfon Hallmark

1100 East 6600 Soulh #120
Salt Lake City 84

Tel: (801) 266- 2022

FAX: (801) 263-0104

Wyle Laboratories
1325 West 2822? South, #E

Tel (801) 974-9953
AX: (801) 972-2524

WASHINGTON

Almac Arrow Electronics
14360 S.E. Eastgate Way
Bellevue 98007

Tel: (206) 643-9992

FAX: (206) 643-9709

Anthem Electronics

19017 - 120th Ave., N.E. #102
Bothell 98011

Tel: (206) 483-1700

FAX: (206) 486-0571

Avnet Computer
17761 N.E. 78th Place
Redmond 98052

Tel: (206) 867-0160
FAX: (206) 867-0161

Hamilton Hallmark
8630 154th Avenue
Redmond 98052
Tel: (206) 881-6697
FAX: (206) 867-0159

Wyle Laboratories
15385 N.E. 90th Street
Redmond 98052

Tel: (206) 881-1150
FAX: (206) 881-1567

WISCONSIN

Hamilton Hallmark
2440 S. 179th Street
New Berlin 63146
Tel: (414) 797-7844
FAX: (414) 797-9259

Pioneer Standard

Tel: (414) 784-3480
FAX: (414) 780-3613

Wyle Laboratories

W226 N555 Easlmound Drive
Waukesha 5:

Tel: (414) 521 9333

FAX: (414) 521.9498

ALASKA

Avnet Computer

1400 West Benson Bivd., #400
Anchorage 99503

Tel: (907) 274-9899

FAX: (907) 277-2639

CANADA

ALBERTA

Avnet Computer

2816 21st Street Northeast
Calgary T2E 622

Tel: (403) 291-3284

FAX: (403) 250-1591

Zentronics

6815 8th Street N.E., #100
Calgary T2E 7H

Tel: (403) 295-8838

FAX: (403) 295-8714

BRITISH COLUMBIA
Almac Arrow Ellectronics

T8
Tel: (604) 421-2333
FAX: (604) 421-5030

Hamilton Hallmark
8610 Commerce Court

Burnaby V5A 4N6

Tel: (604) 420-4101

FAX: (604) 420-5376

Zentronics

11400 Bndgegoﬂ Rd., #108
Richmond V6.

Tel: (604) 273-5575

FAX: (604) 273-2413

ONTARIO

A El
200 N. Patrick, #100
Brookfield 53045
Tel: (414) 792-0150
FAX: (414) 792-0156

Avnet Computer

20875 Crossroads Circle, #400
Waukesha 53186

Tel: (414) 784-8205

FAX: (414) 784-6006

A El
1093 Meyerside, Unit 2
Mississauga L5T 1M4
Tel: (416) 670-7769
FAX: (416) 670-7781

Arrow/Schweber Electronics
36 Antares Dr., Unit 100

- Nepean K2E 7W5
Tel: (613) 226-6903

FAX: (613) 723-2018

NORTH AMERICAN DISTRIBUTORS (Contd.)

Avnet Computer
Canada System Engineering Group
151 Superior Blvd.

Mississuaga L5T 2L1
Tel: (416) 795-3835

FAX: (416) 677-5091

Avnet Computer

190 Colonade Road
Nepean K2E 7J5
Tel: (613) 727-2000
FAX: (613) 226-1184

Hamilton Hallmark

151 Superior Blvd., Unit 1-6
Mississauga L5T 201

Tel: (416) 564-6060

FAX: (416) 564-6033

Hamilton Hallmark
180 Colonade Road
Nepean K2E 7J5
Tel: (613) 226-1700
FAX: (613) 226-1184

Zentronics
5600 Keaton Crescegt #1

Tel: (416) 507-2600
FAX: (416) 507-2831

Zentronic:
L 55 Colonnade Rd., South

Nepean K2E 7K1
Tel 226-8840
FAX: (61 3) 226-6352

QUEBEC

Arrow/Schweber Eloctronics
1100 St. Rogis Bivd.

Dorval H9P 2T5

Tel: (514) 421-7411

FAX: (514) 421-7430

Arrow/Schweber Electronics .
500 Boul. St.-Jean-| Bapllste Ave.
Quebec H2E 5R9

- Tel: (418) 871-7500

FAX: (418) 871-6816

Avnet Computer
2795 Reu Halpern
St. Laurent H4S 1P8
Tel: (514) 335-2483
FAX: (514) 335-2481

Hamilton Hallmark
7575 Transcanada Highway

#600

St. Laurent H4T 2V6
Tel: (514) 335-10f
FAX: (514) 335- 2481

Zentronics

520 McCaffrey

St. Laurent H4T 1N3
Tel: (514) 737-9700
FAX: (514) 737-5212

CG/SALE/111293



intal.

FINLAND

Intel Finland OY
Ruosilantie 2

00390 Helsinki

Tel: (358) 0 544 644
FAX: (358) 0 544 030

FRANCE

Intel Corporation S.A.R.L.
1, Rue Edison-BP 303

78054 St. Quentin-en-Yvelines .

Cedex
Tel: (33) (1) 30 57 70 00
FAX: (33) (1) 30 64 60 32

EUROPEAN SALES OFFICES

GERMANY

Intel GmbH

Dornacher Strasse 1:

85622 Feldkirchen/Muenchen
Tel: (49) 089/90992-0

FAX: (49) 089/9043948 ',

ISRAEL
Intel Semiconductor Ltd.

Atidim Industrial Park-Neve Sharet

P.O. Box 43202
Tel-Aviv 61430

Tel: (972) 03 498080
FAX: (972) 03 491870

ITALY

Intel Corporation Italia S.p.A.
Milanofiori Palazzo E -

20094 Assago

Milano

Tel: (39) (2) 575441

FAX: (39) (2) 3498464

NETHERLANDS .

Intel Semiconductor B.V.
Postbus 84130

3009 CC Rotterdam

Tel: (31) 10 407 1111
FAX: (31) 10 455 4688

RUSSIA

Intel Technologies, Inc.

Krementshugs aya 6/7
121357 Mos

Tel: 007- 095—4439785

FAX: 007-095-4459420

TLX: 612092 smail su.

SPAIN

Intel Iberia S.A.
Zubaran, 28

28010 Madrid

Tel: (34) (1) 308 2552
FAX: (34) (1) 410 7570

SWEDEN
Intel Sweden A.B.’

Tel: (46) 8 705 5600
FAX: (46) 8 278085

UNITED KINGDOM

Intel Corporation (U.K.) Ltd.
Pipers Way

Swindon, Wiltshire SN3 1RJ
Tel: (44) (0793) 696000
FAX: (44) (0793) 641440

EUROPEAN DISTRIBUTORS/REPRESENTATIVES

AUSTRIA

1*Elbatex GmbH
Eitnergasse 6

A-1231 Wien

Tel: (43) 1816020~
FAX: (43) 181652141

1Spoerle Electronic
Heiligenst. Str. 62
A-1190 Wien

Tel: (43) 1 31872 700
FAX: (43) 1 369 22 73

BELGIUM

t*Inelco Distribution

Avenue des Croix de Guerre 94
1120 Bruxelles

Tel: (32) 2 244 2811

FAX: (32) 2 216 3304

*Diode Bel ium
Keiber,
1930 ven em

Tel: (32) 2 725 46 60
FAX: (32) 2 725 45 11

DENMARK

*Avnet Nortec A/S
Transformervej 17
DK-2730 Herlev

Tel: (45) 4284 2000
FAX: (45) 4492 1552

17T Multlkomponem AS
Naverland 29

DK-2600 Gloslm&

Tel: (45) 4245 6645

FAX: (45) 4245 7624

FINLAND
1*OY Fintronic AB
ntitie, 3

02230 Espoo
Tel: (358) 0 887 331
FAX: (358) 0 887 33 343

FRANCE

*Arrow Electronique . .
;3-79 g;e des Solets

Cedex
Tsl (33) (1 4978 4978
AX: (33) (1) 4978 0596

*
79, rue Plerre Semard

Chatillon
Tel: (33) (1) 4965 2500
FAX: (33) (1) 4965 2769

tMetrologie

Tour d'Asnieres

4, Avenue Laurent Cely
92606 Asnieres Cedex
Tel: (33) (1) 4080 9000
FAX: (33) (1) 4791 0561

*Tekelec

Cite des Bruyeres

5, Rue Carle Veme1 BP 2
92310 Sevr

Tel: (33) (1) 4623 2425

FAX: (33) (1) 4507 2191

*Components
Systems

mervastraat 14/B2 - -

GERMANY

*Avnet Electronic 2000
ruberring 12

81 azg Muenchen

Tel: (49) 89 45110-01

FAX: (49) 89 45110129

*Jermyn GmbH
Im Dachsstueck 9

Tel: (49) 6431 5080
FAX: (49) 451 808289

TMetrologie GmbH
Steinerstrasse 15
1369 Muenchen

Tel: (49) 89 724470 * -
FAX: (49) 89 72447111

*Proelectron Vertriebs GmbH
Max-Planck-Strasse 1-3
63303 Dreieich’

Tel: (49) 6103 304343

FAX: (49) 6103 304425

1Rein Elektronik GmbH
Loetscher Weg 66
41303 Nettetal

Tel: (49) 2153 7330

FAX: (49) 2153 733513

GREECE

tErgodata
Aigiroupoleos 2A

176 76 Kalithea

Tel: (30) 1 95 10 922
FAX: (30) 1 95 93 160

*Pouliadis Associates Corp.

Anstotelous St, 3/Sygrou Av. 150 |

Athens 176;
Tol: (30) 1 Caa4 2072
FAX: (30) 1 924 1066

IRELAND

1*Micro Mavketmg
Tane!

Eghnton Terrace
Dundrum

Dublin 14

Tel: (353) (1) 298 9400
FAX: (353) (1) 298 9828

ISRAEL
t*Eastronics Limited

Tel-Aviv 61392
Tel: (972) 3 6458 777
FAX: (972) 3 6458 666

ITALY

*Intesi Div. Della Deutsche
Divisione ITT Industries GmbH
P.l. 06550110156

Mnlanoﬁon Palazzo e5

o (39)
FAX: (39) 2 YT

 Tel: (47)
F

*Lasi Elettronica

P.1. 00839000155

Viale Fulvio Testi, N.280
20126 Milano

Tel: (39) 2 661431

FAX: (39) 2 66101385

1tOmnilogic Telcom

Via Lorentegglo 270/A
20152

Tel: (39) 2 48302640
FAX: (39) 2 43802010

NETHERLANDS

tDatelcom B.V.
Meidoornkade 22
3993 AE Houten

Tel: (31) 3403 57222
FAX: (31) 3403 57220

*Diode Components
Coltbaan 7

3439 NG Nieuwegein
Tel: (31) 340291234
FAX: (31) 3402 3 59 24

1*Koning en Hartman

Energueweg 1

2627 AP Delft

Tel: (31) 15 609 906 -
FAX: (31) 15619 194

NORWAY
*Avnet Nortec A/S

Tel: (47) 284 6210
FAX: (47) 284 6545 -

tComputer System Integration A/S

Postbox 198

N-2013 Skjetten

8 45 411
AX: (47) 638 45 310

PORTUGAL

*ATD Electronica LDA
Edificio Altejo

Rua 3 piso 5-sala 505
Urbanizacao de Matinha
1900 Lisboa

Tel: (351) (1) 858 0191 /2
FAX: (351) (1) 858 7841

tMetrologia Iberica Portugal
Rua Dr. Faria de Vasconcelos 3A
1900 Lisboa
Tel: (351) (1) 847 2202
"AX: (351) (1) 847 2197

SOUTH AFRICA

*EBE
PO Box 912-1222
Silverton 0127
178 Erasmus Street
Meyerspark
Pretoria
Tel: (27) 12 803 7680-93
FAX: (27) 12 803 8294

SPAIN

*ATD Electronica

Avenue de la Industria, 32, 2B
28100 Alcobendas

Madrid

Tel: (34) (1) 661 6551

FAX: (34) (1) 661 6300

tMetrologia Iberica
Avda. Industria, 32-2
28100 Alcobendas
Madrid

Tel: (34) (1) 661 1142
FAX: (34) (1) 661 5755
SWEDEN

tAvnet Computer AB
Box 184

§-123 23 Farsta

Tel: (46) 8 705 18 00
FAX: (46) 8 735 2373

*Avnet Nortec AB
Box 1830

S-171 27 Solna
Tel: (46) 8705 1800

_ FAX: (46) 883 6918

*ITT Multikomponent AB
Ankdammsgatan 32
Box 1330

$-171 26 Solna

Tel: (46) 8 830020

FAX: (46) 8 27 13 03

SWITZERLAND

1Elbatex AG

Hardstr. 7

CH-5430 Wettingen
Tel: (41) 56 27 50 00
FAX: (41) 27 19 24

tFabrimex AG
Kirchenweg 5
CH-8032 Zurich

Tel: (41) 1 386 86 86
FAX: (41) 1 383 23 79

1IMIC Microcomputer
Zurichstrasse
CH-8185 Winkel-Ruti
Tel: (41) (1) 8620055
FAX: (41) (1) 8620266

1*Industrade AG
Hertistrasse 31
CH-8304 Wallisellen -
Tel: (41) (1) 8328111
FAX: (41) (1) 8307550

TURKEY

*Empa Electronic
Florya Is Merkezi
Besyol Londra Asfalti
34630 Florya Istanbul
Tel: (90) (1) 599 3050
FAX: (90) (1) 599 3061

UNITED KINGDOM

*Arrow Electronics

St. Martins Business Centre
Cambridge Road

Bedford - MK42 OLF

Tel: (44) 234 270272

FAX: (44) 234 211434

*Avnet EMG Ltd.

Jubilee House

Jubilee Road

Letchworth N
Hertsfordshire - SG6 1QH
Tel: (44) 462 488 500
FAX: (44) 462 488 567

*Bytech Components
12a Cedarwood
Chineham Business Park
4 Crockford Lane
Basingstoke

Hants RG12 1RW

Tel: (44) 256 707 107 -
FAX: (44) 256 707 162

1Bytech Systems

5 The Sterling Centre
Eastern Roa

Bracknell

Berks - RG12 2PW .
Tel: (44) 344 55 333
FAX: (44) 344 867 270

*Datrontech

42-44 Birchett Road .
Aldershot
Hants—GU11 1LU
Tel: (44) 252 313155
FAX: (44) 252 341939

"Jermyn Eledronlcs .
Vestry Estate

Otford Roa
Sevenoaks

Kent TN14 5EU

Tel: (44) 732 743 743

FAX: (44) 732 451 251

tMetrologie VA

Rapid House

Oxford Road

High Wycombe

Bucks - HP11 2E

Tel: (44) 494 526 271
FAX: (44) 494 421 860

*MMD/Rapid Ltd.

Rapid Silicon

3 Bennet Court

Bennet Road

Readin ng.

Berks - RG2 0QX

Tel (44) 734 750 697
AX: (44) 734 313 255

CG/SALE/111293
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AUSTRALIA
Intel Australia Pty. Ltd.
Unit 13

Allambie Grove Business Park
25 Frenchs Forest Road East
Frenchs Forest, NSW, 2086

Sydney

Tel: 61-2-975-3300
FAX: 61-2-975-3375
Intel Australia Pty. Ltd.
711 High Street

1st Floor

East Kw. Vic., 3102
Melbourne

Tel: 61-3-810-2141
FAX: 61-3-819 7200

BRAZIL

Intel Semicondutores do Brasil
Rua Florida, 1703-2 and CJ.22
CEP 04565-001 Sao Paulo

SP Brazil
Tel: 55-11-530-2296
FAX: 55-11-531-5765

CHINA/HONG KONG

Intel PRC Corporation

Room 517-518

China World Tower

1 Jian Guo Men Wai Avenue
Beijing 100004

Republic of China

Tel: 861-505-0386

FAX: 861-505-0383

INTERNATIONAL SALES OFFICES

Intel Semiconductor Ltd.*
32/F Two Pacific Place
88 Queensway

Cenlral

Hong Kong
Tok (852) 844-4555
FAX: (852) 868-1989

INDIA

Intel Asia Electronics, Inc.
4/2, Samrah Plaza

St. Mark's Road

Bangalore 560001

Tel: 91-80-215065

FAX: 91-80-215067

TLX: 953-845-2646 INTL IN

JAPAN

Intel Japan K.K.

5-6 Tokodai, Tsukuba-shi
Ibaraki, 300-26

Tel: 0298-47-8511

FAX: 0298-47-8450

Intel Japan K.K.*
Hachioji ON Bldg.
4-7-14 Myojin-machi
Hachioji-shi, Tokyo 192
Tel: 0426-48-8770
FAX: 0426-48-8775

Intel Japan K.K.*
Kawa-asa Bldg.

2-11-5 Shin-Yokohama
Kohoku-ku, Yokohama-shi
Kanagawa, 222

Tel: 045-474-7660

FAX: 045-471-4394

Intel Japan K.K.*
Ryokuchl -Eki Bldg

2-4-1 Teraucl
Toyonaka-shi, Osaka 560
Tel: 06-863-1091

FAX: 06-863-1084

Intel Japan K.K.
Shinmaru Bldg.

1-5-1 Marunouchi
Chiyoda-ku, Tokyo 100
Tel: 03-3201-3621

FAX: 03-3201-6850

Intel Japan K.K.*

TK Gotanda Bldg. 9F
8-3-6 Nishi Gotanda
Shinagawa, Tokyo 141
Tel: 03-3493-6081

FAX: 03-3493-5951

KOREA

Intel Korea, Ltd.

16th Floor, Life Bldg.

61 Yoido-dong, Youngdeungpo-Ku
Seoul 150-010

Tel: (2) 784-8186

FAX: (2) 784-8096

MEXICO

Intel Tecnologla de Mexico
S.A. de

Av. Mexlco No. 2798-9B, S.H.
44680 Guadalajara, Jal.

Tel: 011-523-640-1259
FAX: 011-523-642-7661

SINGAPORE

Intet Singapore Technology, Ltd.
101 Thomson Road #08-05
United Square
Smg pore 1130

Tel: (65) 250-7811
FAX: (65) 250-9256

TAIWAN

Intel Technology Far East Ltd.

Taiwan Branch

8th Floor, No. 205

Bank Tower Bldg.

Tung Hua N. Road

Taipei

Tel: 886-2-5144200

FAX: 886-2-717-2455
886-2-719-6184

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES

ARGENTINA

Dafsys Consulting S.A.
Chacabuco, 90-6 Piso
1069-Buenos Aires

Tel. & FAX: 54.1334.1871

AUSTRALIA

NJS Electronics Australia
1A/37 Ricketts Road
Mount Waverley, VIC 3149
Tel: 61-3-558-9

FAX: 61-3-558- 9929

NSD-Australia

205 Middleborough Rd.
Box Hill, Victoria 3128
Tel: 03 8900970

FAX: 03 8990819

BRAZIL

Hitech

Luis Carlos Berrini, 801 CJ121
04571, Sao Paulo, SP Brazil
Tel: 5511-536-0355

FAX: 5511-240-2650

Microlinear

Avenida Wilhelm Winter, 345
Distrito Industrial - Jundiai, SP
13213-000

Tel: 5511-732-6111

FAX: 5511-732-2892

CHILE

Sisteco

Vecinal 40—Las Condes
Santiago

Tel: 562-234-1644

FAX: 562-233-9895

CHINA/HONG KONG

Novel Precision Machinery Co., Ltd.

Room 728 Trade Square
681 Cheung Sha Wan Road
Kowloon, Hong Kong

Tel: (8352) 36%-8999

FAX: (852) 725-3695

*Field Auplication Location

GUATEMALA
Abinitio

11 Calle 2—Zona 9
Guatemala City
Tel: 5022-32-4104
FAX: 5022-32-4123

INDIA

Priya International Limited

D-6, Il Floor

Devatha Plaza

131/132 Residency Rd.
Bangalore 560 025

Tel: 91-80-214027, 91-80-214395
FAX: 91-80-214105

Priya International Limited

Apeejay House, 4th Floor

130 Apollo Street

Bombay 400 023

Tel: 91-22-2660949, 91-22-2665822

Priya International Limited

Flat No. 8, 10th Floor

Akashdeep Building

Barakhamba Rd.

New Delhi 110 001

Tel: 91-11-3314512, 91-11-3310413
FAX: 91-11-3719107

Priya Imernatlonal Limited

5-J, Century

560-562 Mount Road Teynampet
Madras 600 018

Tel: 91-44-451031, 91-44-451597
FAX: 91-44-813549

Priya International Limited

No. 10, Il Floor, Minerva House

94 Saropm Devi Rd.

Secunderabad 500 003

Tel: 91-842-813120, 91-842-813549

Priya International Limited

Lords, Il Floor

7/1 Lord Sinha Road

Calcutta 700 071

Tel: 91-33-222378, 91-33-222379
FAX: 91-33-224884

SES CEmpulers & Technologies

vi. Ltd.
11/18, SNS Chambers
239 Palace Upper Orchards
Sankey Road, Sadashlvanagar
Bangalore 560 080
Tel: 91-812-348481

" FAX: 91-812-343685

SES Computers & Technologies
Pwvt. Ltd.

Arvind Chambers

194, Andheri-Kurla Road

Andheri (East)

Bombay 400 069

Tel: 91-22-6341584, 91-22-6341667
FAX: 91-22-4937524

SES Computers & Technologies
Pvt. Ltd.

605-A, Ansal Chambers Il

No. 6, Bhikaji Camaplace

New Delhi 110 066

Tel: 91-11-6881663
FAX: 91-11-6840471

JAMAICA
MC Systems

Y!
-10-12 Grenada Crescent

Kingston 5
Tel: (809) 926-0104
FAX: (809) 929-5678

JAPAN

Asahi Electronics Co. Ltd.
KMM Bidg. 2-14-1 Asano
Kokurakita-ku
Kitakyushu-shi 802

Tel: 093-511-6471

FAX: 093-551-7861

Dia Semicon Systems, Inc.
Flower Hill Shinmachi Higashi-kan
1-23 Shinmachi, Setagaya-ku
Tokyo 154

Tel: 03-3439-1600

FAX: 03-3439-1601

Okaya Koki
2-4-18 Saka
Naka-ku, Nagoya shi 460
Tel: 052-204-8315
FAX: 052-204-8380
Ryoyo Electro Corp.
Konwa Bldg.
1-12-22 Tsukiji
Chuo-ku, Tokyo 104
Tel: 03-3546-5011
FAX: 03-3546-5044

KOREA

Samsung Electronics

Samsung Main Bldg.

150 Taepyung-Ro-2KA, Chung-Ku
(S:eoul 100-102

P.O. Box 8780

el:
TWX: KORSST K 27970
FAX: (822) 753-9065

Tong Baek Electronic Co., Ltd.
16-58 Hangang-ro 3-ga
Yongsan-gu, Seoul

Tel: 82-2-715-6623

FAX: 82-2-715-9374

SAUDI ARABIA

AAE Systems, Inc.
642 N. Pastoria Ave.
Sunnyvale, CA 9408G

.S.A.
Tel: (408) 732-1710
FAX: (408) 732-3095
TLX: 494-3405 AAE SYS
SINGAPORE
Electronic Resources Pte, Ltd.

17 Harvey Roa
#03-01 Singapore 1336

FAX: (55) 289-5327

SOUTH AFRICA

" Electronic Building Elements

178 Erasmus St.

(off Watermeyet St.)
Meyerspark, Pretoria, 0184
Tel: 011-2712-803-7680
FAX: 011-2712-803-8294

TAIWAN

Micro Electronics Corporation
12th Floor, Section 3

285 Nanking East Road
Taipei, R.O.C.

Tel: (886) 2-7198419

FAX: (886) 2-7197916

Acer Sertek Inc.

15th Floor, Section 2
Chien Kuo North Rd.
Taipei 18479 R.O.C.
Tel: BBB 2 501 -0055
TWX: 23756 SERTEK
FAX: (886) 2-5012521

URUGUAY

Interfase
Bivr. Espana 2094

FAX: 5982-49-3040

VENEZUELA

Unixel C.A.

4 Transversal de Mome Cnslo
, Piso 1, of. 1

Cenlro Empresanal Bolelta

racas
Tel: 582-238-7749
FAX: 582-238-1816

CG/SALE/111293
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ALABAMA

Birmingham

Huntsville |
ALASKA

Anchorage

ARIZONA

Phoenix*
Tucson .

ARKANSAS
Little Rock

CALIFORNIA
Bakersfield
Brea

Carson*
Fresno
Livermore

Mar Del Rey
Ontario*
Orange
Sacramento*
San Diego*
San Francisco*
Santa Clara*
Ventura
Sunnyvale
Walnut Creek*
Woodland Hills*

COLORADO
Colorado Springs
Denver
Englewood*

CONNECTICUT
Glastonbury*.

DELAWARE |
New Castle

FLORIDA

Ft. Lauderdale
Heathrow
Jacksonville
Melbourne
Pensacola

ampa
West Paim ‘Beach

ARIZONA

Computervision Customer
Education .
2401 W. Behrend Dr., Suite 17
Phoenix 85027

Tel: 1-800-234-8806

MINNESOTA
3500 W, 80th Street
Suite 360

Bloomington 55431
Tel: (612) 835-6722

*Carry-in locations

NORTH AMERICAN SERVICE OFFICES

COMPUTERVISION

Intel Corporation’s North American Preferred Service Provider
Central Dispatch: 1-800-876-SERV (1-800-876-7378)

GEORGIA
Atlanta*
Savannah
West Robbins

HAWAII
Honolulu

ILLINOIS
Buffalo*
Calumer City
Chicago
Lansing’

Oak Brook

INDIANA
Carmel*

Ft. Wayne

KANSAS
Overland Park*
Wichita

KENTUCKY

Lexington
Louisville

:: Madisonville

LOUISIANA

Baton Rouge
Metarie

MAINE
Brunswick

MARYLAND

Frederick
Linthicum*
Rockville*

MASSACHUSETTS

Boston*
Natick*
Norton*
Springfield

MICHIGAN

Ann Harbor ;
Benton Harbor -

Flinf

Grand Rapids*
Leslie

Livonia*

St. Joseph
Troy*

MINNESOTA .
Bloomington*
Deluth

MISSOURI
Springfield
St. Louis*

NEVADA

Minden
Las Vegas
Reno

NEW HAMSHIRE
Manchester*

NEW JERSEY

Edison*
:Hamton Town*
Parsippany*

NEW MEXICO
Albuquerque

NEW YORK

Albany*
Amherst*
Dewitt*
Fairport*
Farmingdale*
New York City*

NORTH CAROLINA

Brevard
Charlotte

- Greensboro
Haveluch
Raleigh
Wilmington

NORTH DAKOTA
Bismark

OHIO

Cincinnati*
Columbus

n .
Independence*

Middle Heights*
Toledo*

OREGON
Beaverton*

PENNSYLVANIA

Bala Cynwyd*
Camp |I‘l':y

SOUTH CAROLINA
Charleston

Fountain Inn
SOUTH DAKOTA

Sioux Falls K
TENNESSEE

Bartlett

Chattanooga

Knoxville

Nashville
TEXAS

Austin

Bay City

Beaumont

Canyon
College Stanon
Houston*

rving
San Antonio
Tyler

UTAH
Salt Lake City*

CUSTOMER TRAINING CENTERS

ILLINOIS

Computervision Customer
Education

1 Oakbrook Terrace

Suite 600

Oakbrook 60181

Tel: 1-800-234-8806

SYSTEMS ENGINEERING OFFICES

NEW YORK

2950 Expressway Dr., South

Islandia 11722
Tel: (506) 231-3300

MASSACHUSETTS

Computervision Customer
Education

11 Oak Park Drive
Bedford 01730

Tel: 1-800-234-8806

VIRGINIA
Charlottesville
Glen Allen”
Maclean*
Norfolk
Virginia Beach

WASHINGTON
Bellevue*

Spokane
Verdale

WASHINGTON D.C.* -

WEST VIRGINIA

St. Albans

WISCONSIN

Brookfield* ::
Green'Bay -
Madison
Wausau

CANADA

Calgary*
Edvﬂorr}lton

London* -
Montreal* ..

Ottawa-
Toronto*
Vancouver, BC'

CG/SALE/111293
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