
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































intel IAPX 86/20, 88/20 PRELIMINARY

WAVEFORMS (Continued)

REQUEST/GRANT; TIMING

ANY CLK >0CLK >1CLK
CYCLE CYCLE >

cLK \
TGVCH
>TCLCL ave, TCLGL TGVCH-> TCHGX
o TCHGX s —
RQ/GTI 7 8087 GF )FRELEASEH
TCLAZ

AD,-AD, [ 5 G
As/Se=Ri/S, 8087 ALTERNATE MASTER 8087
§.5,5, 5 S —
BHE/S7 (SEE NOTE)

NOTE: ALTERNATE MASTER MAY NOT DRIVE THE BUSES OUTSIDE OF THE REGION
SHOWN WITHOUT RISKING BUS CONTENTION.

BUSY AND INTERRUPT TIMING

ax T\ \

BUSY, INT

TCHBV («—>| 1
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Table 5. 8087 Extensions to the 8086/8088 Instruction Set "~

Data Transfer

FLD = LOAD

Integer/Real Memory to ST(0)
Long Integer Memory to ST(0)
Temporary Real Memory to ST(0)
BCD Memory to ST(0)

ST(i) to ST(0)

FST = STORE
ST(0) to Integer/Real Memory
ST(0) to ST(i)

FSTP = STORE AND POP

ST(0) to Integer/Real Memory
ST(0) to Long Integer Memory
ST(0) to Temporary Real Memory
ST(0) to BCD Memory

ST(0) to ST(i)

FXCH = Exchange ST(i) and ST(0)

Comparison

FCOM = Compare
Integer/Real Memory to ST(0)
ST(i) to ST(0)

FCOMP = Compare and Pop
Integer/Real Membw to ST(0)
ST(i) to ST(0)

FCOMPP = Compare ST(1) to ST(0)
and Pop Twice
FTST = Test ST(0)

FXAM = Examiné ST(0)

7654321076543 210765 4321076543210

[__Escape MF_1] MOD 0 0 0 R/M ] (DISP-LO) ] (DISP-HI) ]
|__Escape i1 1] Mob 1 0 1 RM | (DISP-LO) I (DISP-HI) ]
- [Escare 0 1 1] MOD 1 0 1 RM | -(DISP-LO) I (DISP-HI) ]
| Escape 11 1] MOD 1 0 0 RM | (DISP-LO) T (DISP-HI) ]
|___ESCAPE 0 0 1[-1 1 0 0 0 ST() |
[_ESCAPE MF 1] MOD 0 1 0 RM | (Dlsé-LO) | (DISP-HI) ]
[_Escape 10 1] 1 106 1 0 sT() |
| _Escape MF 1] MOD 0 1 1 RM [ (DISP-LO) | (DISP-HI) ]
[__EscaPE 11 1] MOD 1 1 1 RM ] (DISP-LO) I (DISP-HI) ]
[_ESCAPE 0 1 1] MOD 1.1 1 RM | (DISP-LO) | . (DISP-HI) ]
[__ESCAPE 1 1 1] MOD 1 1 0 RM | (DISP-LO) | (DISP-HI .. ]
[ Escape 10 1] 1 1 0 1 1 sTi) |
[_Escape 0 0 1] 1 1 00 1 ST(i) |
[ escape MF_0] . MOD 0 1 0 RM | (DISP-LO) T (DISP-HI) HE
[_Escare 0 0 0] 1 1 0 1 0 ST() |
[ _EscapPe MF_ 0] MOD 0 1 1 RM | (DISP-LO) T (DISP-HI) ]
[ Escape 0 0 0] 1 1 0 1 1 sT()|

ESCAPE 11 011 01 10 0 1]
|__Escape 0 111 1001 0 0]
[_Escape 0 1]1 11 001 0 1

Mnemonics © Intel 1980
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Table 5. 8087 Extensions to the 8086/8088 Instruction Set (Continued)

Arithmetic 765432107¢605432107654321076543210
FADD = Addition

Integer/Real Memory with ST(0) [ ESCAPE MF_o[MOD 0 0 0 RM | (DISP-LO) | (DISP-HI) ]
ST(i) and ST(0) [_Eescare d P 0J1 1 0 0 0 ST() ]

FSUB = Subtraction
Integer/Real Memory with ST(0) ESCAPE MF_0[MOD 1 0 R RM [ (DISP-LO) 1 (DISP-HI) |
ST(i) and ST(0) [___EscaPe d P OJ1 1 1 0R RM |

FMUL = Multiplication

Integer/Real Memory with ST(0) [ ESCAPE MF_0]MOD 0 0 1 R/M | (DISP-LO) ] (DISP-HI)
ST(i) and ST(0) [ Eescare d P O0Jt 1001 RM ]
FDIV = Division

Integer/Real Memory with ST() | ESCAPE MF_0[MOD 1 1 R RM | (DISP-LO) (DISP-HI) ]
ST(i) and ST(0) ESCAPE d P 0oJt 1 1 1 R RM
FSQRT = Square Root of ST(0) [ ESCAPE 0 0 1J1 1 1 1101 0]
FSCALE = Scale ST(0) by ST(1) | ESCAPE 00 1[1 111110 1]
FPREM = Partial of

ST(0) + ST(1) [_EScAPE 0 0 1]1 1 1 1 100 0]
FRNDINT = Round ST(0)

1o Integer [___Escape 0 0 1]t 1 1 11 10 0]
FXTRACT = Extract Components

of ST(0) [ Escape 0 0 1]1 11 101 0 0]
FABS = Absolute Value of ST(0) [ ESCAPE 0 0 1]1 1 1000 0 1]
FCHS = Change Sign of ST(0) I ESCAPE 0 0 1 l 111 000 00 l
Transcendental
FPTAN = Partial Tangent of ST(0) | ___ESCAPE 0 0 11 1 1 1 0 0 1 0]
FPATAN = Partial of

ST(0) + ST(1) | Escare 0 0 1]1 11100 1 1]
F2xM1 = 2 ST(0) [_Escapre 0 0 1]1 1 1 1 0.0 0 0]
FYL2X = ST(1) - Logy [ST(0)] [ ESCAPE 0 0 1[1 11 1 00 0 1]
FYL2XP1 = ST(1) - Logy [ST(0) + 1] | ESCAPE 0 0 1J1 1.1 1 100 1]
Constants
FLDZ = LOAD + 0.0 into ST(0) | Escape 00 1]1 1 101 11 0]
FLD1 = LOAD + 1.0 into ST(0) [ Escapre 0 0 1][1 1 10100 0]
FLDPI = LOAD = into ST(0) [ ESCAPE 0 0 1 [1 11010 1 1 |
FLDL2T = LOAD log, 10 into ST(0) [ ESCAPE 0 0 1[1 1 1 0 1 0 0 1]
FLDL2E = LOAD logp e into ST(0) |  ESCAPE 0 0 1J1 1 10 10 1 0]
FLDLG2 = LOAD log 4 2 into ST(0) ESCAPE 0 0 1[1 1 1 0 1 1 0 0]
FLDLN2 = LOAD loge 2 into ST(0) ESCAPE 0 0 11 1 1 0 1 10 1]

Mnemonics © Intel 1980
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Table 5. 8087 Extensions to the 8086/8088 Instruction Set (Continued)

76 543210 76 5432107 65432107 63543210
Processor Control ]
FINIT = Initialize NDP [_Eescape o 1 11 1 100 0 1 1]
FENI = Enable Interrupts l ESCAPE 0 1 1 ]T i 1.0 0 00 OI
FDISI = Disable Interrupts r ESCAPE 0 1 1F 1 1 0 0 00 1|
FLDCW = Load Control Word [ Escape 0 0 1 [MOD 1 0 1 RM [ (DISP-LO) | (DISP-HI) |
FSTCW = Store Control Word [ ESCAPE 0 0 1 [MOD 1 1 1 .RM | (DISP-LO) | (DISP-HI) |
FSTSW = Store Status Word [ Escape 10 1 [mMoD 1 1 1 RM | (DISP-LO) | (DISP-HI) ]
FCLEX = Clear Exceptions [ EscaPE 0 1 1[1 1 1000 1 0]
FSTENV = Store Environment [ Escape 0 0 1 [MOD 1 1 0 RM | (DISP-LO) | (DISP-HI) ]
FLDENV = Load Environment | ESCAPE 0 0 1 [MOD 1 0 0 RM | (DISP-LO) | (DISP-HI) |
FSAVE = Save State [ Escape 10 1 [mMoD 1 1 0 RmM ] (DISP-LO) | (DISP-HI) ]
FRSTOR = Restore State |__ESCAPE 1.0 1 [MOD 1 0 0 RM [ (DISP-LO) | (DISP-HI) |
FINCSTP = Increment Stack Pointer | ESCAPE 0 0 11 1 110 1 1 1]
FDECSTP = Decrement Stack Pointer [ ESCAPE 0 0 11 1 1101 10]
FFREE = Free ST(i) ‘[_Escare 10 1 J1 1 0 0 0 -sTi) |
FNOP = No Operation [ ESCAPE 0 0 11 1 01000 0]
FWAIT = CPU Wait for NDP [1 o001 1701 1]

FOOTNOTES:

if mod = 00 then DISP=0*, disp-low and disp-high are absent

if mod=01 then DISP=disp-low sign-extended to 16-bits,
disp-high is absent

if mod =10 then DISP = disp-high; disp-low

if mod =11 then r/m is treated as an ST(i) field

if r/m =000 then EA = (BX) + (Sl) +DISP

if r/m =001 then EA = (BX) +(DI) +DISP

if /m=010 then EA = (BP) +(SI) +DISP

if /m=011 then EA= (BP) + (DI) +DISP

if /m =100 then EA=(SI) +DISP

if /m=101 then EA=(DI) +DISP

if /m =110 then EA = (BP) + DISP*

if r/m =111 then EA = (BX) + DISP

*except if mod = 000 and r/m =110 then EA = disp-high: disp-low.
MF = Memory Format

00 — 32-bit Real

01 — 32-bit Integer
10 — 64-bit Real

11 — 16-bit Integer

Mnemonics © Intel 1980
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ST(0)= Current stack top
ST(i)= ith register below stack top
d= Destination
0 — Destination is ST(0)
1 — Destination is ST(i)
P= Pop
- 0 — No pop
1 — Pop ST(0)
R= Reverse: When d = 1 reverse the sense of R.
0 — Destination (op) Source
1 — Source (op) Destination
For FSQRT: -0 < ST(0) < +w°
For FSCALE: —215 < ST(1) < +27'% and ST(1) integer

For F2XM1:
For FYL2X:

0<ST(0) < 2!
0.<ST(0) <=

—0 < ST(1) <+

0= IST(0)l < (2 =/2)/2
~© < ST(1) < =

0 =ST(0) < n/4

0 < ST(0)< ST(1) < +

For FYL2XP1:

For FPTAN:
For FPATAN:

AFN-01820C
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~ APPENDIX A
MACHINE INSTRUCTION ENCODING
AND DECODING

8087 machine instructions assume one of five
different forms as shown in table A-1. In all
cases, the instructions are at least two bytes long
and begin with the bit pattern 11011B, which
identifies the escape class of instructions. Instruc-
tions which reference memory operands are
encoded much like similar CPU instructions,
since the CPU must calculate the operands effec-
tive address from the information contained in
the instruction. Section 4.2 discusses this

encoding scheme in more detail, and in particular,
shows how each memory addressing mode is
encoded.

Note that all instructions (except those coded with
a ‘‘no-wait’’ mnemonic) are preceded by an
assembler-generated CPU WAIT instruction
(encoding: 10011011B). Segment override
prefixes may also precede 8087 instructions in the
instruction stream.

Table A-1. Instruction Encoding

Lower-addressed Byte Higher-addressed Byte 0,1, o:rzjbytes
o 1 1 0 1 1 OP-A | 1 MOD | 1 OP-B R/M DISPLA:CECrMENT
@ 11 0 1 1 FORMATOP—/I\ MOD OP-B R/M DISPLAJ(EI%MENT
Ty 1 0 1 1|R[P|orat]+ OP-B REG v
T 1 0 1 a]olola ][]+ op
“Te 1 0 1 a]ofa ][] ] oP
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

(MMemory transfers, including applicable processor control instructions; 0, 1, or 2 displacement bytes may

follow.

@Memory arithmetic and comparison instructions; 0, 1, or 2 displacement bytes may follow.

@)Stack arithmetic and comparison instructions.

“)Constant, transcendental, some arithmetic instructions.

®)Processor control instructions that do not reference memory.

OP, OP-A, OP-B: Instruction opcode, possibly splitinto two fields.

MOD: Same as CPU mode field; see table 4-8.

R/M: Sames as CPU register/memory field; see table 4-10.
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MACHINE INSTRUCTION ENCODING AND DECODING

Table A-1. Instruction Encoding (Cont’d.)

FORMAT: Defines memory operand
00 = shortreal
01 =shortinteger
10 =long real
11 =word integer

R: 0=return result to stack top
1 =return result to other register

P: 0=do not pop stack
1= pop stack after operation

REG: register stack element
000 = stack top
001 = next on stack
010 = third stack element, etc.

Table A-2 lists all 8087 machine instructions in the data bus. Users writing exception handlers
binary sequence. This table may be used to may also find this information useful to identify
““disassemble’ instructions in unformatted the offending instruction.

memory dumps or instructions monitored from

Table A-2. Machine Instruction Decoding Guide

1st Byte ' ASM-86 Instruction
2nd Byte Bytes 3, 4
Hex [ Binary y y Format

D8 | 1101 1000 | MODOO OR/M | (disp-lo),(disp-hi) | FADD short-real
D8 | 1101 1000 | MODO0 1R/M | (disp-lo),(disp-hi) | FMUL short-real
D8 | 1101 1000 | MODO1 OR/M | (disp-lo),(disp-hi) | FCOM short-real
D8 | 1101 1000 | MODO1 1R/M | (disp-lo),(disp-hi) | FCOMP .  short-real
D8 | 1101 1000 | MOD10 OR/M | (disp-lo),(disp-hi) | FSUB short-real
D8 | 1101 1000 | MOD10 1R/M | (disp-lo),(disp-hi) | FSUBR short-real

D8 | 1101 1000 | MOD11 OR/M | (disp-lo),(disp-hi) | FDIV short-real
D8 | 1101 1000 | MOD11 1R/M | (disp-lo),(disp-hi) | FDIVR short-real
D8 | 1101 1000 | 1100 OREG FADD ST,ST(i)
D8 | 1101 1000 | 1100 1REG FMUL ST,ST(i)
D8 | 1101 1000 | 1101 OREG . FCOM ST(i)

D8 | 1101 1000 | 1101 1REG ’ FCOMP ST(i)

D8 | 1101 1000 | 1110 OREG FSUB -  ST,ST(i)
D8 | 1101 1000 | 1110 1REG FSUBR - ST,ST(i)
D8 | 1101 1000 | 1111 O0REG ) FDIV ST,ST(i)
D8 | 1101 1000 | 1111 1REG . FDIVR ST,ST(i)
D9 | 1101 1001 | MOD00 OR/M | (disp-lo),(disp-hi) | FLD . .short-real
D9 | 1101 1001 | MODO0 1R/M reserved

D9 | 1101 1001 | MODO1 OR/M | (disp-lo),(disp-hi) | FST short-real
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MACHINE INSTRUCTION ENCODING AND DECODING

Table A-2. Machine Instruction Decoding Guide (Cont’d.)

1st Byte ASM-86 Instruction

Hox Binary 2nd Byte Bytes 3,4 Format

D9 | 1101 1001 | MODO1 1R/M | (disp-lo),(disp-hi) | FSTP short-real
D9 | 1101 1001 | MOD10 OR/M | (disp-lo),(disp-hi) | FLDENV  14-bytes
D9 | 1101 1001 { MOD10 1R/M | (disp-lo),(disp-hi) | FLDCW 2-bytes

D9 | 1101 1001 | MOD11 OR/M | (disp-lo),(disp-hi) | FSTENV  14-bytes
D9 1101 1001 | MOD11 1R/M | (disp-lo);(disp-hi) | FSTCW 2-bytes

D9 | 1101 1001 | 1100 OREG FLD ST(i)

D9 | 1101 1001 | 1100 1REG FXCH ST(i)

D9 | 1101 1001 | 1101 0000 FNOP

D9 | 1101 1001 | 1101 -0001 reserved

D9 | 1101 1001 | 1101 001- reserved

D9 | 1101 1001 | 1101 01-- reserved

D9 | 1101 1001 | 1101 1REG *(1)

D9 | 1101 1001 | 1110 0000 FCHS
- D9 | 1101 1001 | 1110 0001 FABS

D9 | 1101 1001 | 1110 001~ reserved

D9 | 1101 1001 | 1110 0100 FTST

DY | 1101 1001 | 1110 0101 FXAM

D9 | 1101 1001 | 1110 011= reserved

D9 | 1101 1001 | 1110 1000 FLD1

D9 | 1101 1001 | 1110 1001 FLDL2T

D9 | 1101 1001 | 1110 1010 FLDL2E

D9 | 1101 1001 | 1110 1011 FLDPI

D9 | 1101 1001 | 1110 1100 FLDLG2

D9 | 1101 1001 | 1110 1101 FLDLN2

D9 | 1101 1001 | 1110 1110 FLDZ

D9 | 1101 1001 | 1110 1111 reserved

D9 | 1101 1001 | 1111 0000 F2xXM1

D9 1101 1001 | 1111 0001 FYL2X

D9 | 1101 1001 | 1111 0010 FPTAN

D9 | 1101 1001 | 1111 0011 FPATAN

D9 | 1101 1001 | 1111 0100 FXTRACT

D9 | 1101 1001 | 1111 0101 reserved

D9 | 1101 1001 | 1111 0110 FDECSTP

D9 | 1101 1001 | 1111 0111 FINCSTP

D9 | 1101 1001 | 1111 1000 FPREM

D9 | 1101 1001 | 1111 1001 FYL2XP1

D9 | 1101 1001 | 1111 1010 FSQRT

D9 | 1101 1001 | 1111 1011 reserved

D9 1101 1001 | 1111 1100 FRNDINT

D9 | 1101 1001 | 1111 1101 FSCALE

D9 | 1101 1001 | 1111 111- reserved

DA | 1101 1010 | MOD00 OR/M | (disp-lo),(disp-hi) | FIADD short-integer
DA | 1101 1010 | MOD00 1R/M | (disp-lo),(disp-hi) | FIMUL short-integer
DA | 1101 1010 | MOD01 OR/M | (disp-lo),(disp-hi) | FICOM short-integer
DA | 1101 1010 | MODO01 1R/M | (disp-lo),(disp-hi) | FICOMP  short-integer
DA | 1101 1010 | MOD10 OR/M | (disp-lo),(disp-hi) | FISUB short-integer
DA | 1101 1010 | MOD10 1R/M | (disp-lo),(disp-hi) | FISUBR  short-integer

S-112
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MACHINE INSTRUCTION ENCODING AND DECODING

Table A-2. Machine Instruction Decoding Guide (Cont’d.)

* 1st Byte ASM-86 Instruction
o Binary 2nd Byte Bytes 3,4 Format
DA | 1101 1010 | MOD11 OR/M | (disp-lo),(disp-hi) | FIDIV short-integer
DA | 1101 1010 { MOD11 1R/M | (disp-lo),(disp-hi) | FIDIVR short-integer
DA | 1101 1010 | 11-- — . reserved
DB | 1101 1011 | MOD0O0 OR/M | (disp-lo),(disp-hi) | FILD short-integer
DB.| 1101 1011 | MOD00 1R/M | (disp-lo),(disp-hi) | reserved
DB | 1101 1011 | MOD0O1 OR/M | (disp-lo),(disp-hi) | FIST short-integer
DB | 1101 1011 | MOD0O1 1R/M | (disp-lo),(disp-hi) | FISTP short-integer
DB { 1101 1011 | MOD10 OR/M | (disp-lo),(disp-hi) | reserved .
DB | 1101 1011 | MOD10 1R/M | (disp-lo),(disp-hi) | FLD. temp-real
DB | 1101 1011 | MOD11 OR/M | (disp-lo),(disp-hi) | reserved
DB | 1101 1011 | MOD11 1R/M | (disp-lo),(disp-hi) | FSTP temp-real
DB | 1101 1011 | 110- _— reserved
DB | 1101 1011 | 1110 - 0000 FENI
DB | 1101 1011 | 1110 0001 FDISI
DB | 1101 1011 | 1110 0010 FCLEX
DB | 1101 1011 | 1110 0011 FINIT
DB | 1101 1011 | 1110 01-- reserved
DB | 1101 1011 | 1110 - reserved
DB | 1101 1011 | 1111 — reserved
DC | 1101 1100 | MODO00 . OR/M | (disp-lo),(disp-hi) | FADD long-real
DC | 1101 1100 | MOD00 1R/M | (disp-lo),(disp-hi) | FMUL long-real
DC | 1101 1100 | MODO1 OR/M | (disp-lo),(disp-hi) | FCOM long-real
DC | 1101 1100 | MOD01 1R/M |{ (disp-lo),(disp-hi) | FCOMP long-real
DC | 1101 1100 | MOD10 OR/M | (disp-lo),(disp-hi) | FSUB long-real
DC | 1101 1100 | MOD10 1R/M | (disp-lo),(disp-hi) | FSUBR long-real
DC | 1101 1100 | MOD11 OR/M | (disp-lo),(disp-hi) | FDIV long-real
DC | 1101 1100 | MOD11 1R/M | (disp-lo),(disp-hi) | FDIVR long-real
DC | 1101 1100 | 1100 OREG FADD - ST(i),ST
DC | 1101 1100 | 1100 1REG FMUL ST(i),ST
DC | 1101 1100 | 1101 OREG *(2)
DC | 1101 1100 | 1101 1REG *(3)
DC | 1101 1100 | 1110 ~ OREG FSUB ST(i),ST
DC | 1101 1100 | 1110 1REG FSUBR ST(i),ST
DC | 1101 1100 | 1111 OREG FDIV ST(i),ST
DC | 1101 1100 | 1111 1REG FDIVR ST(i),ST
DD | 1101 1101 | MOD00 OR/M | (disp-lo),(disp-hi) | FLD long-real
DD | 11011101 | MOD00 1R/M : reserved
DD | 1101 1101 | MODO1 OR/M | (disp-lo),(disp-hi) | FST long-real
DD | 1101 1101 | MODO1 1R/M | (disp-lo),(disp-hi) | FSTP long-real
DD | 1101 1101 | MOD10 OR/M | (disp-lo),(disp-hi) | FRSTOR 94-bytes
DD | 1101 1101 | MOD10 1R/M | (disp-lo),(disp-hi) | reserved
DD | 1101 1101 | MOD11 OR/M | (disp-lo),(disp-hi) | FSAVE 94-bytes
DD | 1101 1101 | MOD11 1R/M | (disp-lo),(disp-hi) | FSTSW 2-bytes
DD | 1101 1101 | 1100 OREG FFREE ST(i)
DD | 1101 1101 | 1100 1REG *(4)
DD | 1101 1101 | 1101 OREG FST ST(i)
DD | 1101 1101 | 1101 1REG FSTP ST(i)
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MACHINE INSTRUCTION ENCODING AND DECODING

Table A-2. Machine Instruction Decoding Guide (Cont’d.)

1st Byte ASM-86 Instruction
2nd Byte Bytes 3,4
Hex Binary y y Format

DD | 1101 1101 | 111- -—— | reserved

DE | 1101 1110 [ MOD00 OR/M | (disp-lo),(disp-hi) | FIADD word-integer
DE | 1101 1110 [ MOD00 1R/M | (disp-lo),(disp-hi) | FIMUL word-integer
DE | 1101 1110 { MODO1 OR/M | (disp-lo),(disp-hi) | FICOM word-integer
DE | 1101 1110 | MODO01 1R/M | (disp-lo),(disp-hi) | FICOMP  word-integer
DE | 1101 1110 [ MOD10 OR/M | (disp-lo),(disp-hi) | FISUB word-integer
DE | 1101 1110 | MOD10 1R/M | (disp-lo),(disp-hi) | FISUBR  word-integer
DE { 1101 1110 | MOD11 0R/M | (disp-lo),(disp-hi) | FIDIV word-integer
DE | 1101 1110 { MOD11 1R/M | (disp-lo),(disp-hi) | FIDIVR word-integer

DE | 1101 1110 | 1100 O0REG FADDP ST(i),ST

DE | 1101 1110 { 1100 1REG FMULP ST(i),ST

DE | 1101 1110 | 1101 0--—- *(5) -

DE | 1101 1110 | 1101 1000 reserved

DE | 1101 1110 | 1101 1001 ‘ FCOMPP

DE | 1101 1110 | 1101 101- reserved

DE | 1101 1110 | 1101 11-- reserved ‘

DE | 1101 1110 | 1110 OREG FSUBP ST(i),ST

DE | 1101 1110 | 1110 1REG FSUBRP  ST(i),ST

DE | 1101 1110 | 1111 OREG FDIVP ST(i),ST

DE | 1101 1110 | 1111 1REG FDIVRP  ST(i),ST

DF | 1101 1111 | MOD00 OR/M | (disp-lo),(disp-hi) | FILD word-integer
DF | 1101 1111 | MOD00 1R/M | (disp-lo),(disp-hi) | reserved )
DF | 1101 1111 | MODO1 OR/M | (disp-lo),(disp-hi) | FIST word-integer

DF | 1101 1111 | MOD01 1R/M | (disp-lo),(disp-hi) | FISTP word-integer
DF | 1101 1111 | MOD10 OR/M | (disp-lo),(disp-hi) | FBLD packed-decimal
DF | 1101 1111 | MOD10 1R/M | (disp-lo),(disp-hi) | FILD long-integer
DF | 1101 1111 | MOD11 OR/M | (disp-lo),(disp-hi) | FBSTP packed-decimal
DF | 1101 1111 | MOD11 1R/M | (disp-lo),(disp-hi) | FISTP long-integer

DF | 1101 1111 | 1100 OREG -1 *(6)
DF | 1101 1111 | 1100  1REG 1
DF | 1101 1111 | 1101 OREG *(8)
DF | 1101 1111 | 1101 1REG *(9)
DF | 1101 1111 | 111- -—— reserved

* The marked encodings are not generated by the Ianguagé translators. If, however, the 8087
encounters one one these encodings in the instruction stream, it will execute it as follows:

(1) FSTP ST(i)

(2) FCOM ST(i)

(3) FCOMP ST(i)

(4) FXCH ST(i)

(5) FCOMP ST(i)

(6) FFREE ST(i) and pop stack
(7) FXCH ST(i)

(8) FSTP ST(i)

(9) FSTP ST(i)

i |
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4617 Ruffner Street
Suite 202

San Diego 92111
Tel: (714) 278-5441

Mac-l

2576 Shattuck Ave.
Suite 4B

Berkeley, CA 94704
Mac-1

558 Valley Way
Calaveras Business Park
Milpitas 95035

Tel: (408) 946-8885

Mac-|

P.O. Box 8763
Fountain Valley 92708
Tel: (714) 839-3341
Mac-|

25 Village Parkway
Santa Monica 90409
Tel: (213) 452-7611
Mac-

20121 Ventura Blvd., Suite 240E
Woodland Hills 91364
Tel: (213) 347-5900

COLORADO

Intel Corp.*

650 S. Cherry Street
Suite 720

Denver 80222

Tel: (303) 321-8086
TWX: 910-931-2289

CONNECTICUT
Intel Corp.

36 Padanaram Road
Danbury 06810

Tel: (203) 792-8366
TWX: 710-456-1199

EMC Corp.

48 Purnell Place
Manchester 06040
Tel: (203) 646-8085

FLORIDA

Intel Corp.

1500 N.W. 82nd Street, Suite 104
Ft. Lauderdale 33309

Tel: (305) 771-0600

TWX: 510-856-9407

Intel Corp.

500 N. Maitland, Suite 205
Maitland 32761

Tel: (305) 628-2393

TWX: 810-853-9218

GEORGIA

Intel Corp.

3300 Holcomb Bridge Rd.
Norcrosa 30092

Tel: (404) 449-0541

ILLINOIS

Intel Corp. *

2650 Golf Road, Suite 815
Rolling Meadows 60008
Tel: (312) 881-7200
TWX: 810-851-5881
INDIANA

Intel Corp.

98101 Wesleyan Road
Suite 204

Indianapolis 46268

Tel: (317) 875-0623

10WA

Intel Corp.

St. Andrews Building

1930 St. Andrews Drive N.E.
Cedar Rapids 52402

Tel: (318) 393-5510

KANSAS

Intel Corp.

9393 W. 110th St., Ste. 265
Overland Park 68210

Tel: (913) 642-8080

MARYLAND

Inte! Corp.*

7257 Parkway Drive
Hanover 21076

Tel: (301) 798-7500

© TWX: 710-862-1944

MASSACHUSETTS
Intel Corp.*

27 Industrial Ave.
Chelmsford 01824
Tel: (617) 256-1800
TWX: 710-343-6333
EMC Corp.

381 Elliot Street
Newton 02164

Tel: (817) 244-4740
TWX: 922531

MICHIGAN

Intel Corp.*

28500 Northwestern Hwy.
Suite 401

Southfield 48075
Tel: (313) 353-0920
TWX: 810-244-4915
MINNESOTA

Intel Corp.

7401 Metro Bivd.
Suite 355

Edina 65435

Tel: (612).835-6722
TWX: 910-576-2867

MISSOURI

Intel Corp.

502 Earth City Plaza
Suite 121

Earth City 63045
Tel: (314) 291-1990
NEW JERSEY

Intel Corp.*

Raritan Plaza

2nd Floor

Raritan Center
Edison 08837

Tel: (201) 225-3000
TWX: 710-480-6238
M.T.I

383 Route 46 West
Fairfield, NJ 07008

NEW MEXICO

BFA Corporation
P.O. Box 1237

Las Cruces 88001
Tel: (505) 623-0601
TWX: 810-983-0543
BFA Corporation
3705 Westerfield, N.E.
Albuguerque 87111
Tel: (505) 292-1212
TWX: 910-989-1157

NEW YORK

Intel Corp.*

300 Motor Pkwy.
Hauppauge 11787
Tel: (516) 231-3300
TWX: 510-227-6236
Intel Corp.

80 Washington St.
Poughkeepsie 12601
Tel: (914) 473-2303
TWX: 510-248-0080
Intel Corp.*

2255 Lyell Avenue
Lower Floor East Suite
Rochester 14606
Tel: (716) 254-6120
TWX: 510-253-7391
T-Squared

4054 Newcourt Avenue
Syracuse 13206
Tel: (315) 463-8592
TWX: 710-541-0554
T-Squared

7353 Pittsburgh
Victor Road

Victor 14564

Tel: (716) 924-9101
TWX: 510-254-8542

NORTH CAROLINA

Intel Corp.

2306 W. Meadowview Rd.
Suite 208

Greensboro 27407

Tel: (919) 294-1541
OHIO

Intel Corp.*

6500 Poe Avenue

Dayton 45414

Tel: (513) 890-5350
TWX: 810-450-2528

Intel Corp.*
Chagrin-Brainard Bldg., No. 300
28001 Chagrin Blvd.
Cleveland 44122

Tel: (216) 464-2736
TWX: 810-427-9298

OREGON

Intel Corp. :
10700 S.W. Beaverton
Hillsdale Highway
Suite 324

Beaverton 97005

Tel: (503) 641-8086
TWX: 910-467-8741

PENNSYLVANIA

Intel Corp.*

510 Pennsylvania Avenue
Fort Washington 19034
Tel: (215) 641-1000
TWX: 510-661-2077

Intel Corp.*

201 Penn Center Boulevard
Suite 301W

Pittsburgh 15235

Tel: (412) 823-4970
Q.E.D. Electronics

300 N. York Road
Hatboro 19040

Tel: (215) 674-9600

U.S. AND CANADIAN SALES OFFICES
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TEXAS

Intel Corp.*

2925 L.B.J. Freeway
Suite 175

Dallas 75234

Tel: (214) 241-9521
TWX: 910-860-5617
Intel Corp.*

8420 Richmond Ave.
Suite 280

Houston 77057

Tel: (713) 784-3400
TWX: 910-881-2490
Industrial Digital Systems Corp.
5925 Sovereign

Suite 101

Houston 77036

Tel: (713) 988-9421
Intel Corp.

313 E. Anderson Lane
Suite 314

Austin 78752

Tel: (512) 454-3628
UTAH

Intel Corp. (temporary)
3519 Lexington Dr.
Bountiful, UT 84010
Tel: (801) 292-2164
VIRGINIA

Intel Corp.

1501 Santa Rosa Road
Suite C-7

Richmond, VA 23288
Tel: (804) 282-5668

WASHINGTON

Intel Corp.

Suite 114, Bldg. 3
1603 116th Ave. N.E.
Bellevue 98005

Tel: (206) 453-8086
TWX: 910-443-3002

WISCONSIN

Intel Corp.

150 S. Sunnyslope Rd.
Brookfield 53005

Tel: (414) 784-9060
CANADA

Intel Semiconductor Corp.*
Suite 233, Bell Mews

39 Highway 7, Bells Corners
Ottawa, Ontario K2H 8R2
Tel: (613) 829-9714
TELEX: 053-4115

Intel Semiconductor Corp.
50 Galaxy Bivd.

Unit 12

Rexdale, Ontario

MW 4Y5

Tel: (416) 675-2105
TELEX: 06983574
Multilek, Inc.*

15 Grenfell Crescent
Ottawa, Ontario K2G 0G3
Tel: (613) 226-2365
TELEX: 053-4585
Muitilek, Inc.*

Toronto

Tel: 1-800-267-1070
Multilek, Inc.

Montreal

Tel: 1-800-267-1070

*Field Application Location



3065 Bowers Avenue

Santa Clara, California 95051
Tel: (408) 987-8080 - -
TWX: 910-338-0026

TELEX: 34-6372

ALABAMA

Arrow Electronics

4717 University Dr.

Suite 102 1/2D.

Huntsville 35405

Tel: (205) 830-1103
tHamilton/ Avnet Electronics
4812 Commercial Drive N.W.
Huntsville 35805

Tel: (205) 837-7210

TWX: 810-726-2162
tPioneer/Huntsville B
1207 Putnam Drive N.W.
Huntsville 35805 )
Tel: (205) 837-9300

TWX: 810-726-2197

ARIZONA

tHamilton/Avnet Electronics
505 S. Madison Drive
Tempe, AZ 85281

Tel: (602) 231-5140

TWX: 910-950-0077

tWyle Distribution Group
8155 N. 24th Street
Phoenix 85021

Tel: (602) 995-9185

TWX: 910-951-4282
CALIFORNIA

Arrow Electronics, Inc.

521 Weddell Dr.

Sunnyvale 94086

Tel: (408) 745-6600

TWX: 910-339-9371

tAvnet Electronics

350 McCormick Avenue
Costa Mesa 92626

Tel: (714) 754-6051

TWX: 910-595-1928
Hamilton/Avnet Electronics
1175 Bordeaux Dr.
Sunnyvale 94086

Tel: (408) 743-3300

TWX: 910-339-9332
tHamilton/Avnet Electronics
4545 Viewridge Ave

San Diego 92123

Tel: (714) 563-1969

TWX: 910-335-1216
tHamilton/Avnet Electronics
10912 W. Washington Blivd.
Culver City 80230

Tel: (213) 558-2193 .
TWX: 910-340-6364 or 7073
tHamilton Electro Sales
3170 Puliman Street

Costa Mesa 92626

Tel: (714) 641-4109

TWX: 910-595-2638

tWyle Distribution Group
124 Maryland Street

El Segundo 90245
Tel:/(213) 322-8100

TWX: 910-348-7140 or 7111
tWyle Distribution Group
9525 Chesapeake Dr.

San Diego 92123

Tel: (714) 565-9171

TWX: 910-335-1590

tWyle Distribution Group
3000 Bowers Avenue
Santa Clara 95052

Tel: (408) 727-2500

TWX: 910-338-0451 or 0296 )

Wyle Distribution Group
17872 Cowan Avenue
Irvine 92713

Tel: (714) 641-1600
TWX: 910-595-1572

COLORADO

tWyle Distribution Group
451 E 124th Avenue
Thornton, CO 80241

Tel: (303) 457-9953
TWX: 910-936-0770

tHamilton/ Avnet Electronics
8765 E. Orchard Road

Suite 708

Englewood 80111

Tel: (303) 740-1017

TWX: 910-935-0787

CONNECTICUT

tArrow Electonics

12 Beaumont Road
Wallingford 06512

Tel: (203) 265-7741
TWX: 710-476-0162
tHamilton/Avnet Electronics
Commerce Industrial Park
Commerce Drive

Danbury 06810

Tel: (203) 797-2800
TWX: 710-456-9974
tHarvey Electronics

112 Main Street

Norwalk 06851

Tel: (203) 853-1515
TWX: 710-468-3373

FLORIDA

tArrow Electronics

1001 N.W. 62nd Street
Suite 108

Ft. Lauderdale 33309

Tel: (305) 776-7790

TWX: 510-955-9456
tArrow Electronics

115 Palm Bay Road, N.W.
Suite 10, Bldg. 200

Palm Bay 32905

Tel: (305) 725-1480

TWX: 510-959-6337
tHamilton/Avnet Electronics
6800 Northwest 20th Ave.
Ft. Lauderdale 33309

Tel: (305) 971-2900

TWX: 510-956-3097
Hamilton/Avnet Electronics
3197 Tech. Drive North

St. Petersburg 33702

Tel: (813) 576-3930

TWX: 810-863-0374
tPioneer/Orlando

6220 S. Orange Bloasom Trail
Suite 412

Orlando 32809

Tel: (305) 859-3600

TWX: 810-850-0177

GEORGIA

Arrow Electronics

2979 Pacific Drive

Norcross 30071

Tel: (404) 449-8252

TWX: 810-766-0439
tHamilton/Avnet Electronics
5825 D. Peachtree Corners
Norcross 30092

Tel: (404) 447-7500

TWX: 810-766-0432
Pioneer/Georgia

5835 B Peachtree Corners E
Norcross 30082

Tel: (404) 448-1711

TWX: 810-766-4515

ILLINOIS

- Arrow Electronics

492 Lunt Avenue

P.O. Box 94248
Schaumburg 60172
Tel: (312) 893-9420
TWX: 910-291-3544
tHamilton/Avnet Electronics
3901 No. 25th Avenue
Schiller Park 80176
Tel: (312) 678-6310
TWX: 910-227-0060
Pioneer/Chicago
1551 Carmen Drive
Elk Grove 60007

Tel: (312) 437-9680
TWX: 910-222-1834
INDIANA

Arrow Electronics
2718 Rand Road
Indianapolis 46241
(317) 243-9353

TWX: 810-341-3119
tHamilton/Avnet Electronics
485 Gradle Drive
Carmel 46032

Tel: (317) 844-9333
TWX: 810-260-3966

INDIANA (Cont.)
Pioneer/Indiana

8408 Castleplace Drive
Indianapolis 46250
Tel: (317) 849-7300
TWX: 810-260-1794

KANSAS

tHamilton/Avnet Electronics
9219 Quivera Road
Overland Park 66215

Tel: (913) 888-8900

TWX: 910-743-0005

tComponent Specialties, Inc.

8369 Nieman Road
Lenexa 66214

Tel: (913) 492-3555
MARYLAND
tHamilton/Avnet Electronics
6822 Oak Hall Lane
Columbia, MD 21045
Tel: (301) 895-3500
TWX: 710-862-1861
Mesa

16021 Industrial Dr.
Gaithersburg 20760
Tel: (301) 948-4350
tPioneer/Washington
9100 Gaither Road
Gaithersburg 20760
Tel: (301) 948-07 10
TWX: 710-828-0545

MASSACHUSETTS

tHamilton/Avnet Electronics.

50 Tower Office Park
Woburn 01801 .
Tel: (617) 935-9700
TWX: 710-393-0382
tArrow Electronics
Arrow Dr.

Woburn 01801

Tel: (617) 933-8130
TWX: 710-393-6770
Harvey/Boston

' 44 Hartwell Ave.

Lexington 02173
Tel: (617) 863-1200
TWX: 710-326-6617

MICHIGAN

tArrow Electronics
3810 Varsity Drive

Ann Arbor 48104

Tel: (313) 971-8220
TWX: 810-223-6020
tPioneer/Michigan
13485 Stamford

Livonia 48150

Tel: (313) 525-1800
TWX: 810-242-3271
tHamilton/Avnet Electronics
32487 Schoolcraft Road
Livonia 48150

Tel: (313) 522-4700
TWX: 810-242-8775

MINNESOTA

tArrow Electronics

5230 W. 73rd Street
Edina 55435

Tel: (612) 830-1800

TWX: 910-576-3125
tindustrial Components
5229 Edina Industrial Bivd.
Minneapolis 55435

Tel: (612) 831-2666

- TWX: 910-576-3153

Hamilton/Avnet Electronics
10300 Bren Rd. East
Minnetonka 55343

Tel: (812) 932-0666

TWX: (910) 576-2720
tHamilton/Avnet Electronics
7449 Cabhill Road

Edina 55435

Tel: (612) 941-3801

TWX: 910-576-2720
MISSOURI

tArrow Electronics

2380 Schuetz

St. Louis, MO 63141

Tel: (314) 567-6888
tHamilton/Avnet Electronics
13743 Shorline Ct.

. Earth City 83045

Tel: (314) 344-1200
TWX: 910-762-0684

U.S. AND CANADIAN DISTRIBUTORS
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NEW HAMPSHIRE
tArrow Electronics
1 Perimeter Drive
Manchester 03103
Tel: (603) 668-6968
TWX: 710-220-1684
NEW JERSEY
tArrow Electronics
Pleasant Valley Avenue
Moorestown 08057
Tel: (215) 928-1800
TWX: 710-897-0829
tArrow Electronics
285 Midland Avenue
Saddle Brook 07662
Tel: (201) 797-5800
TWX: 710-998-2206
tHamilton/Avnet Electronics
1 Keystone Ave.
Bldg. 36

Cherry Hill 08003
Tel: (609) 424-0100
TWX: 710-940-0262

* Hamilton/Avnet Electronics

10 Industrial Road
Fairfield 07008

Tel: (201) 5§75-3390
TWX: 710-734-4388
tHarvey Electronics
45 Route 46
Pinebrook 07058
Tel: (201) 227-1262
TWX: 710-734-4382

- Measurement Technology Sales Corp..” '

383 Route 46 W
Fairfield, NJ 07006
Tel: (201) 227-5552

NEW MEXICO

tAlliance Electronics Inc.
11030 Cochiti S.E.
Albuquerque 87123

Tel: (505) 292-3360
TWX: 810-989-1151
tHamilton/Avnet Electronics
2524 Baylor Drive S.E.
Albuquerque 87119

Tel: (505) 765-1500
TWX: 910-989-0614

NEW YORK

tArrow Electronics

900 Broad Hollow Rd.
Farmingdale, NY 11735
Tel: (516) 694-6800
TWX: 510-224-6494
tArrow Electronics

3000 South Winton Road
Rochester 14623

Tel: (716) 275-0300
TWX: 510-253-4766
tArrow Electronics

7705 Maltage Drive
Liverpool 13088

Tel: (315) 652-1000
TWX: 710-545-0230
Arrow Electronics

20 Oser Avenue
Hauppauge 11787

Tel: (516) 231-1000
TWX: 510-227-6623
tHamilton/Avnet Electronics
333 Metro Park
Rochester 14623

Tel: (716) 476-9130
TWX: §10-253-56470
tHamilton/Avnet Electronics
16 Corporate Circle

E. Syracuse 13057

Tel: (315) 437-2641
TWX: 710-541-1560
tHamilton/ Avnet Electronics
5 Hub Drive

Melville, Long Island 11746
Tel: (516) 454-6000
TWX: 510-224-6166
Harvey Electronics

P.O. Box 1208
Binghampton 13902

Tel: (607) 748-8211
TWX: 610-252-0893

tMicrocomputer System Technical Demonstrator Centers



3065 Bowers Avenue

Santa Clara, California 95051
Tel: (408) 987-8080

TWX: 910-338-0026

TELEX: 34-68372

NEW YORK (Cont.)
tHarvey Electronics

60 Crossways Park West
Woodbury, Long Island 11797
Tel: (516) 921-8920
TWX: 510-221-2184
Harvey /Rochester

840 Fairport Park
Fairport 14450

Tel: (716) 381-7070
TWX: 510-253-7001

Measurement Technology Sales Corp.

169 Northern Blvd.
Greatneck 11021
Tel: (516) 482-3500
TWX: 510-223-0846

NORTH CAROLINA
Arrow Electronics
938 Burke Street
Winston-Salem 27102
Tel: (919) 725-8711
TWX: 510-931-3169
tHamilton/Avnet Electronics
2803 Industrial Drive
Raleigh 27609

Tel: (919) 829-8030
TWX: 510-928-1836
Pioneer/Carolina

106 Industrial Ave.
Greensboro 27406
Tel: (919) 273-4441
TWX: 510-925-1114

OHIO

Arrow Electronics

10 Knolkrest Dr.

Reading, OH 45237

Tel: (513) 761-5432

TWX: 810-461-2670

Arrow Electronics

7620 McEwen Road
Centerville 45459

Tel: (513) 435-5563

TWX: 810-459-1611

Arrow Electronics

6238 Cochran Rd.

Solon 44133

Tel: (216) 248-3990

TWX: 810-427-9409
tHamilton/Avnet Electronics
954 Senate Drive

Dayton 45459

Tel: (513) 433-0610

TWX: 910-450-2531
tHamilton/Avnet Electronics
4588 Emery Industrial Parkway
Warrensville Heights 44128
Tel: (216) 831-3500

TWX: 810-427-9452
tPioneer/Dayton

4433 Interpoint Bivd.
Dayton 45424

Tel: (513) 236-9900

TWX: 810-459-1622
tPioneer/Cleveland

4800 E. 131st Street
Cleveland 44105

Tel: (216) 587-3600

TWX: 810-422-2211
OKLAHOMA

tComponents Specialties, Inc.
7920 E. 40th Street

Tulsa 74145

Tel: (918) 664-2820

TWX: 910-845-2215

U.S. AND CANADIAN DISTRIBUTORS

OREGON

tAlmac/Stroum Electronics
8022 S.W. Nimbus, Bldg. 7
Beaverton 87005

Tel: (503) 841-8070

TWX: 910-467-8743
tHamilton/Avnet Electronics
6024 S.W. Jean Rd.

Blidg. C, Suite 10

Lake Oswego 97034

Tel: (503) 835-7848

TWX: 910-455-8179

PENNSYLVANIA
Arrow Electronics

850 Seco Rd.
Monroeville, PA 15146
Tel: (412) 856-7000
tArrow Electronics
650 Seco Rd.
Monroeville 15148
Tel: (412) 856-7000
Pioneer/Pittsburgh
259 Kappa Drive
Pittsburgh 15238

Tel: (412) 782-2300
TWX: 710-795-3122
Pioneer/Delaware Valley
261 Gibralter Road
Horsham 19044

Tel: (215) 674-4000
TWX: 510-665-6778
TEXAS

Arrow Electronics
13715 Gama Road
Dallas 75234

Tel: (214) 386-7500
TWX: 910-860-5377
Arrow Electronics, Inc.

10700 Corporate Drive, Suite 100

Stafford 77477

Tel: (713) 491-4100

TWX: 910-880-4439
Component Specialties, Inc.
8222 Jamestown Drive

Suite 115

Austin 78758

Tel: (512) 837-8922

TWX: 910-874-1320
tComponent Specialties, Inc.
10807 Shady Trail, Suvite 101
Dallas 75220

Tel: (214) 357-6511

TWX: 910-861-4999
tComponent Specialties, Inc.

8181 Commerce Park Drive, Suite 700

Houston 77038

Tel: (713) 771-7237

TWX: 910-881-2422
Hamilton/Avnet Electronics
10508A Boyer Blvd.

Austin 78757

Tel: (512) 837-8911

TWX: 910-874-1319
tHamilton/Avnet Electronics
2111 W. Walnut Hill Lane
Iving 75082

Tel: (214) 659-4100

TWX: 910-860-5929
tHamilton/Avnet Electronics
3939 Ann Arbor Drive
Houston 77083

Tel: (713) 780-1771

TWX: 910-881-5523

UTAH

tHamilton/ Avnet Electronics
1585 West 2100 South

Salt Lake City 84119

Tel: (801) 972-2800

TWX: 910-925-4018

WASHINGTON
tAlmac/Stroum Electronics
5811 Sixth Ave. South
Seattle 98108

Tel: (208) 763-2300

TWX: 910-444-2087
tHamilton/Avnet Electronics
14212 N.E. 21st Street
Bellevue 98005

Tel: (208) 453-5844

TWX: 910-443-2469

tWyle Distribution Group
1750 132nd Avenue N.E.
Bellevue 98005

Tel: (208) 453-8300

TWX: 910-443-2526
WISCONSIN

tArrow Electronics

430 W. Rausson Avenue
Oakcreek 53154

Tel: (414) 764-6600

TWX: 910-262-1193
tHamilton/Avnet Electronics
2975 Moorland Road

New Berlin 53151

Tel: (414) 784-4510

TWX: 910-262-1182

CANADA

ALBERTA

tL.A. Varah Ltd.
4742 14th Street N.E.
Calgary T2D 6L7

Tel: (403) 230-1235
TWX: 038-258-97

Zentronics

9224 27th Avenue
Edmonton TEN 1B2
Tel: (403) 463-3014
Telex: 03742841
Zentronics

3851 218t N.E.
Calgary T2E 6T5
Tel: (403) 230-1422

BRITISH COLUMBIA
1L.A. Varah Ltd.
2077 Alberta Street
Vancouver V5Y 1C4
Tel: (604) 873-3211
TWX: 610-929-1068
Zentronics

550 Cambie St.
Vancouver V6B 2N7
Tel: (604) 688-2533
TWX: 04-5077-89

MANITOBA

L.A. Varah

1-1832 King Edward Street
Winnipeg R2R ON1

Tel: (204) 633-6190
TWX: 07-55-365
Zentronics

590 Berry St.

Winnipeg R3H 0S1

Tel: (204) 775-8661
NOVA SCOTIA
Zentronics

30 Simmonds Dr., Unit B
Dartmouth, B3B 1R3
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ONTARIO
tHamilton/Avnet Electronics

6845 Rexwood Road, Units G & H

Mississauga L4V 1M5
Tel: (416) 677-4732
TWX: 810-492-8867
tHamilton/Avnet Electronics
1735 Courtwood Cresent
Ottawa K2C 3J2 !
Tel: (613) 226-1700
TWX: 053-4871

1L.A. Varah, Ltd.

505 Kenora Avenue
Hamilton L8E 3P2

Tel: (4186) 561-9311
TWX: 061-8349
tZentronics

141 Catherine Street
Ottawa K2P 1C3

Tel: (613) 238-8411

-TWX: 053-3636

tZentronics

8 Kilbury Ct.
Brampton, Ontario
Toronto, LBT 374
Tel: (416) 451-9600
Telex: 06-976-78
Zentronics

564/10 Weber St., N.
Waterloo, NAL 5C6
Tel: (519) 884-5700

QUEBEC
tHamilton/Avnet Electronics
2670 Sabourin Street
St. Laurent H4S 1M2
Tel: (514) 331-6643
TWX: 610-421-3731
Zentronics

5010 Rue Pare Street
Montreal H4P 1P3
Tel: (514) 735-5361
TWX: 05-827-535

System Technical D

Centers



3085 Bowers Avenue

Santa Clara, California 95051

Tel: (408) 987-8080
TWX: 910-338-0026
TELEX: 34-6372

CALIFORNIA

Intel Corp.

1601 Old Bayshore Hwy.
Suite 345
Burlingame 84010
Tel: (415) 692-4762
TWX: 910-375-3310
Intel Corp.

2000 E. 4th Street
Suite 110

Santa Ana 92705
Tel: (714) 835-2870
TWX: 910-596-2475
Intel Corp.

7670 Opportunity Road
San Diego 92111
Tel: (714) 268-3563
Intet Corp.

5530 N. Corbin Ave.
Suite 120

Tarzana 91356

Tel: (213) 708-0333

COLORADO

Intel Corp.

850 South Cherry
Suite 720

Denver 80222

Tel: (303) 321-8086
TWX: 910-931-2289

CONNECTICUT
intel Corp.

36 Padanaram Rd.
Danbury, CT 08810
Tel: (203) 792-8366

FLORIDA

Intel Corp.

1500 N.W. 62nd Street
Suite 104

Ft. Lauderdale 33309
Tel: (305) 771-0600
TWX: 510-956-9407

Intel Corp.

500 N. Maitland Ave.
Suite 205

Maitland, FL 32751
Tel: (305) 628-2393
TWX: 810-853-9219
Intel Corp.

5151 Adanson St.
Orlando 32804

Tel: (305) 628-2393
GEORGIA

Intel Corp.

3300 Holcomb Bridge Rd. #225
30092

Norcross, GA

Tel: (404) 449-0541
ILLINOIS

Intel Corp.

2550 Golf Road

Suite 815

Rolling Meadows 60008
Tel: (312) 981-7230
TWX: 910-253-1825

KANSAS

Intel Corp.

9393 W. 110th Street
Suite 265

Overland Park 66210
Tel: (913) 842-8080
MARYLAND

Intel Corp.

7257 Parkway Drive
Hanover 21076

Tel: (301) 796-7500
TWX: 710-862-1944

MASSACHUSETTS
Intel Corp.

27 Industrial Avenue
Chelmsford 01824
Tel: (817) 266-1800
TWX: 710-343-6333

MICHIGAN

Intel Corp.

268500 Northwestern Hwy.
Suite 401

Southfield 48075

Tel: (313) 353-0920
TWX: 810-244-4915

MINNESOTA
Intel Corp.

7401 Metro Bivd.
Suite 365

Edina 55435

. Tel: (812) 835-6722

TWX: 810-576-2867

- MISSOURI

Intel Corp.

602 Earth City Plaza
Suite 121

Earth City 63045
Tel: (314) 291-1990

NEW JERSEY

Intel Corp.
2460 Lemoine Avenue

- 18t Floor

Ft. Lee 07024
Tel: (201) 947-6267
TWX: 710-991-8593

NEW YORK

Intel Corp.

2255 Lyell Avenue
Rochester, NY 14606
Tel: (716) 254-6120

NORTH CAROLINA

Intel Corp.

2306 W. Meadowview Rd.
Suite 206

Greensboro, NC 27407
Tel: (919) 294-1541

OHIO
Intel Corp.

Chagrin-Brainard Bldg. Suite 300

28001 Chagrin Bivd.
Cleveland 44122
Tel: (216) 464-2736
TWX: 810-427-9298
Intel Corp.

8500 Poe Avenue
Dayton 45414

Tel: (513) 890-5350
TWX: 810-450-2528

OREGON
Intel Corp.

)
10700 S.W. Beaverton-Hillsdale Hwy.

Suite 22

Beaverton 97005
Tel: (503) 841-8086
TWX: 910-467-8741

PENNSYLVANIA

Intel Corp.

500 Pennsylvania Avenue
Fort Washington 19034
Tel: (215) 641-1000
TWX: 510-6681-2077

Intel Corp.

201 Penn Center Bivd.
Suite 301 W.
Pittsburgh, PA 16235
Tel: (412) 823-4970

U.S. AND CANADIAN SERVICE OFFICES

TEXAS

Intel Corp.

313 E. Anderson Lane
Suite 314

Austin 78752

Tel: (512) 454-8477
TWX: 910-874-1347
Intel Corp.

2925 L.B.J. Freeway
Suite 176

* Dallas 75234

Tel: (214) 241-2820
TWX: 910-860-5617
Intel Corp.

8420 Richmond Avenue
Suite 280

Houston 77057

Tel: (713) 784-1300
TWX: 910-881-2490

VIRGINIA
Intel Corp.
7700 Leesburg Pike
Suite 412
Falls Church 22043
Tel: (703) 734-9707
TWX: 710-931-0625

WASHINGTON

Intel Corp.

1603 116th Ave. N.E.
Suite 114

Bellevue 98005

Tel: (206) 232-7823
TWX: 910-443-3002

WISCONSIN

Intel Corp.

150 S. Sunnyslope Road
Suite 148
Brookfield 53005
Tel: (414) 784-9060
CANADA

Intel Corp.

50 Galaxy Bivd.
Unit 12

Rexdale, Ontario
MOW4Ys

Tel: (416) 675-2105
Telex: 069-89278
Intel Corp.

39 Bells Corners
Ottawa, Ontario
K2H 8R2

Tel: (613) 829-9714
Telex: 053-4115
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Intel Corporation
3‘0@5 Bowers Avenue
Santa Clara, CA 95051

Intel Corporation S.A.
Parc Seny

Rue du Moulin a Papier 51
Boite 1

B-1160 Brussels

Belgium

Intel Japan K.K.

5-6 Tokodai Toyosato-machi
Tsukuba-gun, Ibaraki-ken 300-26
Japan :
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