





























































































































































































































































































































































































































































































































|nte[ : INSTRUCTION FORMAT AND ENCODING

The src2 field selects one of the 32 integer registers (most instructions) or one of the control
registers (st.c and ld.c). Desr selects one of the 32 integer registers (most instructions) or floating-
point registers (fld, fst, pfld, pst, ixfr). For instructions where src/ is optionally an immediate
constant or address offset, bit 26 of the opcode (I-bit) indicates whether src/ is immediate. If bit
26 is clear, an integer register is used; if bit 26 is set, src] is contained in the low-order 16 bits,
except for bte and btne instructions. For bte and btne, the five-bit immediate constant is contained
in the srcl field. For st, bte, btne, and bla, the upper five bits of the offser or broffset are
contained in the dest field instead of srcl, and the lower 11 bits of offser are the lower 11 bits of
the instruction.

For Id and st, bits 28 and zero determine operand size as follows:

Bit 28 Bit O Operand Size
0 0 8-bits
0 1 8-bits
1 0 16-bits
1 1 32-bits

When srcl is immediate and bit 28 is set, bit zero of the immediate value is forced to zero.

For fid, fst, pfld, pst, and flush, bit O selects autoincrement addressing if set. Bits one and two
select the operand size as follows: ‘

Bit 1 Bit 2 Operand Size
0 0 64-bits
0 1 128-bits
1 0 32-bits
1 1 32-bits

When srel is immediate, bits zero and one of the immediate value are forced to zero to maintain
alignment. When bit one of the immediate value is clear, bit two is also forced to zero.
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REG-Format Opcodes

31 26
Id.x Load Integer 010 0 L 0 I
st.x Store Integer OjJo| O L 1 1
ixfr Integerto F-P Reg Transfer | 0 | O | O | O ] 0

(reserved) 010] O 1 1 0
fld.x, fst.x Load/Store F-P 0] 0 1 0 LS I
flush Flush 010 1 1 0 1
pst.d Pixel Store 010 1 1 1 1
Id.c, st.c Load/Store Control Register | 0 | 0 1 1 LS 0
bri Branch Indirect 0 1 0 0 0 0
trap Trap 01 0] 0 0 1
(Escape for F-P Unit) 01 0] 0 1 0
(Escape for Core Unit) 0 1 0 0 | 1
bte, btne Branch Equal or Not Equal 0 1 0 1 E I
pfld.y Pipelined F-P Load 0 1 1 0 0 I
(CTRL-Format Instructions) 0 1 1 X X X
addu, -s, subu, -s,  Add/Subtract 1 0 0 SO AS I
shl, shr Logical Shift 1 0 1 0 LR I
shrd Double Shift 1 0 1 1 0 0
bla Branch LCC Set and Add 1 0 1 1 0 1
shra Arithmetic Shift 1 0 1 1 1 I
and(h) AND 1 1 0 0 H [
andnot(h) ANDNOT 1 1 0 1 H I
or(h) OR 1 1 1 0 H I
xor(h) XOR 1 1 1 1 H I
(reserved) 1 1 X X 1 0
L Integer Length AS  Add/Subtract
0 —8 bits 0 —Add
1 —16 or 32 bits (selected by bit 0) 1 —Subtract
LS Load/Store LR Left/Right
0 —Load 0 —Left Shift
1 —Store 1 —Right Shift
SO  Signed/Ordinal E Equal
0 -—Ordinal 0 —Branch on Not Equal
I —Signed 1 —Branch on Equal
H High I Immediate
0 —and, or, andnot, xor 0 —srcl is register
1 —andh, orh, andnoth, xorh 1 —srel is immediate
Core Escape Instructions
31 26 15 10 5 0
010011 SRC1 reserved OPCODE

reserved
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lnter INSTRUCTION FORMAT AND ENCODING

Core Escape Opcodes

»

(=)

(reserved) 0 0 0 0 0

lock Begin Interlocked Sequence 0 0 0 0 1
calli Indirect Subroutine Call 0 0 0 1 0
(reserved) 0 0 0 1 1

intovr Trap on Integer Overflow 0 0 1 0 0
(reserved) 0 0 1 0 1

(reserved) . 0 0 1 1 0

unlock End Interiocked Sequence 0 0 1 1 1
(reserved) 0 1 X X X

(reserved) 1 0 X X X

(reserved) 1 1 X X X

CTRL-Format Instructions
31 28 25 ‘ 0
011 | opc BROFFSET
BROFFSET is a signed 26-bit relative branch offset.
CTRL-Format Opcodes
28

br Branch Direct 0 1 0

call Call 0 1 1

bc(.t) Branch on CC Set 1 0 T

bnc(.1) Branch on CC Clear 1 1 T

T Taken
0 —bc orbne
1 —bctorbnet
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Floating-Point Instruction Encoding

31 25 20 15 7 0

010010 SRC2 DEST SRC1 P|DJS|R OPCODE

SRCI1, SRC2—Source; one of 32 floating-point registers

DEST —Destination register
(instructions other than fxfr) one of 32 floating-point registers
(fxfr) one of 32 integer registers

P Pipelining S Source Precision
1 —Pipelined instruction mode 1 —Double-precision source operands
0 —Scalar instruction mode 0 —Single-precision source operands
D Dual-Instruction Mode R Result Precision
I —Dual-instruction mode 1 —Double-precision result
0 —Single-instruction mode 0 —Single-precision result

Floating-Point Opcodes

6
pfam Add and Multiply* 0 0 0 DPC
pfmam Multiply with Add*
pfsm Subtract and Multiply* 0 0 1 DPC
pfmsm Multiply with Subtract*

(p)fmul Multiply 0 1 0 0 0 0
fmlow Multiply Low 0 1 0 0 0 0
frcp Reciprocal 0 1 0 0 0 1
frsqr Reciprocal Square Root 0 1 0 0 0 1
pfmul3.dd 3-Stage Pipelined Multiply 0 1 0 0 1 0
(p)fadd Add 0 1 1 0 0 0
(p)fsub Subtract 0 1 1 0 0 0
(pYix Fix 0 1 1 0 0 1
pfgt/pfle** Greater Than 0 1 1 0 1 0
pfeq Equal 0 1 1 0 1 0
(p)ftrunc Truncate 0 1 1 1 0 1
fxfr Transfer to Integer Register 1 0 0 0 0 0
(p)fiadd Long-Integer Add 1 0 0 1 0 0
(p)fisub Long-Integer Subtract 1 0 0 1 1 0
(p)fzchkl Z-Check Long 1 0 1 0 1 1
(p)fzchks Z-Check Short 1 0 1 1 1 1
(p)faddp Add with Pixel Merge 1 0 1 0 0 0
(p)faddz Add with Z Merge 1 0 1 0 0 0
(p)form OR with MERGE Register 1 0 1 1 0 1

O O—= =~ OO0~ 00~ OO~ O~

*pfam and pfsm have P-bit set; pfmuladd and pfmulsub have P-bit clear.
**pfgt has R bit cleared; pfle has R bit set.
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Appendix C
Instruction Timings

i860 Microprocessor instructions take one clock to execute unless a freeze condition is invoked.
Freeze conditions and their associated delays are shown in the table below. Freezes due to multiple
simultaneous cache misses result in a delay that is the sum of the delays for processing each miss
by itself. Other multiple freeze conditions usually add only the delay of the longest individual

freeze.

Freeze Condition

Delay

Instruction-cache miss

Reference to destination of load instruction
that misses

fld miss

call/calli/ixfr/fxfr/ld.c/st.c and data cache miss
processing in progress

Id/st/pfid/fld/fst and data cache miss process-
ing in progress

Reference to dest of Id, call, calli, fxfr, or
Id.c in the next instruction

Reference to dest of fid/pfld/ixfr in the next
two instructions

Number of clocks to read instruction (from
ADS clock to first READY# clock) plus
time to last READY# of block when jump
or freeze occurs during miss processing plus
two clocks if data cache being accessed when
instruction-cache miss occurs.

One plus number of clocks to read data (from
ADS clock to first READY# clock) minus
number of instructions executed since load
(not counting instruction that references load
destination)

One plus number of clocks from ADS to first
READY

One plus number of clocks until first READY
returned -

One plus number of clocks until last READY
returned

One clock

Two clocks in the first instruction; one in the
second instruction

continued
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Freeze Condition

Delay

beibne/be.tbne.t following
addu/adds/subu/subs/pfeq/pfgt

Srcl of multiplier operation refers to result of
previous operation

Floating-point operation or fst and scalar
operation in progress other than frep or frsqr

Multiplier operation preceded by a double-
precision multiply

TLB miss

pfld when three pfld’s are outstanding
pfld hits in the data cache

Store pipe full (two internal plus outstanding
bus cycles) and st/fst miss, Id miss, or flush
with modified block

Address pipe full (one internal plus outstanding
bus cycles) and Id/fld/pfid/st/fst

id/fld following st/fst hit

Delayed branch not taken

Nondelayed branch taken:
be, bne

bte, btne

Branch indirect bri.

One clock

One clock

If the scalar operation is fadd, fix, fmlow,
fmul.ss, fmul.sd, ftrunc, or fsub, three minus
the number of instructions executed after the
scalar operation. If the scalar operation is
fmul.dd, four minus the number of instructions
executed after it. Add one if the precision of
the result of the previous scalar operation is
different than that of the source. Add one if
the floating-point operation is pipelined and
its destination is not f0. If the sum of the
above terms is negative, there is no delay.

One clock
Five plus the number of clocks to finish two
reads plus the number of clocks to set A-bits

(if necessary)

One plus the number of clocks to return data
from first pfid

Two plus the number of clocks to finish all
outstanding accesses

One plus the number of clocks until READY#
active on next write data

Number of clocks until next address can be
issued

One clock

One clock

One clock

Two clocks

One clock

C-2
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Freeze Condition

Delay

st.c

Result of graphics-unit instruction (other than
fmov) used in next instruction when the next
instruction is an adder or multiplier instruction

Result of graphics-unit instruction used in
next instruction when the next instruction is
a graphics-unit instruction

flush followed by flush

fst followed by pipelined floating-point op-
eration that overwrites the register being
stored

Two clocks

One clock

One clock

Two clocks

One clock
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Appendix D
Instruction Characteristics

The following table lists some of the characterisics of each instruction. The characteristics are:

What processing unit executes the instruction. The codes for processing units are:

A Floating-point adder unit

E Core execution unit

G Graphics unit

M Floating-point muitiplier unit

Whether the instruction is pipelined or not. A P indicates that the instruction is pipelined.

Whether the instruction is a delayed branch instruction. A D marks the delayed branches.

Whether the instruction changes the condition code CC. A CC marks those instructions that
change CC.

Which faults can be caused by the instruction. The codes used for exceptions are;

IT Instruction Fault

SE Floating-Point Source Exception

RE  Floating-Point Result Exception, including overflow, underflow, inexact result

DAT Data Access Fault

Note that this is not the same as specifying at which instructions faults may be reported.
A fault is reported on the subsequent floating-point instruction plus pst, fst, and sometimes

fid, pfid, and ixfr.

The instruction access fault IAT and the interrupt trap IN are not shown in the table because
they can occur for any instruction.

Performance notes. These comments regarding optimum performance are recommendations
only. If these recommendations are not followed, the i860 Microprocessor automatically
waits the necessary number of clocks to satisfy internal hardware requirements. The following
notes define the numeric codes that appear in the instruction table:

1. The following instruction should not be a conditional branch (bc, bne, be.t, or bne.t).
2. The destination should not be a source operand of the next two instructions.

3. A load should not directly follow a store that is expected to hit in the data cache.

4. When the prior instruction is scalar, src/ should not be the same as the rdest of the prior
operation.
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The freg should not reference the destination of the next instruction if that instuction is a
pipelined floating-point operation.

The destination should not be a source operand of the next instruction.

When the prior operation is scalar and multiplier op/ is srcl, src2 should not be the
same as the rdest of the prior operation.

When the prior operation is scalar, src/ and src2 of the current operation should not be
the same as rdest of the prior operation.

Programming restrictions. These indicate combinations of conditions that must be avoided by
programmers, assemblers, and compilers. The following notes define the alphabetic codes
that appear in the instruction table:

a.

The sequential instruction following a delayed control-transfer instruction may not be
another control-transfer instruction, nor a trap instruction, nor the target of a control-
transfer instruction.

When using a bri to return from a trap handler, programmers should take care to prevent
traps from occurring on that or on the next sequential instruction. IM should be zero
(interrupts disabled) when the bri is executed.

If rdest is not zero, srcl must not be the same as rdest.

When the multiplier op! is srcl, srcl must not be the same as rdest.

If rdest is not zero, srcl and src2 must not be the same as rdest.
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Instruction

Execution
Unit

Pipelined?
Delayed?

Faults

Performance
Notes

Programming
Restrictions

adds
addu
and
andh
andnot
andnoth
be

be.t
bla
bnc
bnc.t
br

bri

bte
btne

O0oQ0 OO0

1
1

PO® o
o

call
calli
fadd.p
faddp
faddz
fiadd.w
fisub.w
fix.p
fid.y
flush
fmlow.p
fmul.p
form

(wlw)

SE, RE

SE, RE
DAT

SE, RE

NN

w

[

frep.p
frsqr.p
fsty
fsub.p
ftrunc.p
fxfr
fzchki
fzchks
intovr
ixfr
Id.c
Id.x
lock
or

orh

mmmmmMmMMOOOP>PMIZ | OZIIMM>O000>MM | mMmmMmmMmMmMMMMMMMMmMMMM

CcC

SE, RE
SE, RE
DAT

SE, RE
SE, RE

DAT

© o o» o
©

N
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. Execution Piplined? Sets Performance | Programming
Instruction Unit Delayed? cec? Faults Notes Restrictions
pfadd.p A P SE, RE
pfaddp G P 8 e
pfaddz G P 8 e
pfam.p A&M P SE, RE 7 d
pfeq.p A P CC | SE 1
pfgt.p A P CC | SE 1
pfiadd.w G P 8 e
pfisub.w G P 8 e
pfix.p A P SE, RE
pfld.z E P 2
pfmam.p A&M P SE, RE 7 d
pfmsm.p A&M . P SE, RE 7 d
pfmul.p M P SE, RE 4 c
pfmui3.dd M P SE, RE 4 c
pform G P 8 e
pfsm.p A&M P SE, RE 7 d
pfsub.p A P SE, RE
pftrunc.p A P SE, RE
pfzchkl G P 8
pfzchks G P 8
pst.d E DAT
shi E
shr E
shra E
shrd E
st.c E
st.x E DAT
subs E CcC 1
subu E CcC 1
trap E IT
unlock E
xor E cC
xorh E CC
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ALABAMA

Arrow Electronics, Inc.
1015 Henderson Road
Huntsville 35805

Tel: (205) 837-6955

xHﬂmillCln/AVnsl Electronics
0 R h Drive

Tel)EZOS) 837-7210
TWX: 810-726-2162

Pioneer/Technologies Group, inc.

4825 Universil uare
Huntsville 35805

Tel: (205) 837-¢ 9900
TWX: 810-726-2197

ARIZONA

Humllmn/Avnet Electronics
05 . Madisor

8528 1
Tel: (602) 231-5140
TWX: 910-850-0077
Hamiiton/Avnet Electronics
30 South McKiemy
Chandler 85226
Tel: (602) 961-6669
TWX: 910-850-0077

Arrow Electronics, Inc.
4134 E. Wood Street

Phoenix
Tel: (602) 437-0750
TWX: 910-951-1550

W;Ie Distribution Group
Black Canyon Hwy.
Pnoemx 85023
l: (602) 249-2232
910-951-4282

CALIFORNIA

Arrow Electronics, Inc.
10824 Ho S reet

0631
Tzﬁa 14) 220-6300
Arrow Electronics, Inc.
19743 Dearbom Slresl

Tel (21 3}7-7409‘37250%06

TArow Electwnlcs Inc.
521 W ddell D

Tel: 03} 745»6600
- 910-339-9371

Arrow Electronics, Inc.

9511 Ridgehaven Court

San Diego 92123

Tel (61 565-4800
888-064

Arrow Electronics, Inc.

96! Dow Avenu

92680
Ton 7 ae-5422
TWX: 910-595-2860

Avnet Electronics

50 McCormick Avenue
Costa Mesa 92626
Tel: (714) 754-6071
TWX: 910-595-1928

DOMESTIC DISTRIBUTORS

CALIFORNIA (Cont'd.)

tHamilton Electro Sales
3170 Pullman Street
T i
ol
TW)é 910-595-2638

tHamiltcrrt\l:;vnat Electronics
4103 Nox

Sacramentt 834

Tel: (316) 920 3150

Wyle DlS!ﬂbUﬂOﬂ Grou
! ng Sireot °

Tel s313) 322- 8100
V?'ie Dnstnbuno: Group

Gavden Grove 92641
Tel: (714) 891-1717
TWX: 91 -348-7140 or 7111

Wylo Distribution Group

1 Sun Center Drive
Ram:ho Cordova 95670
Tel: (916) 638-5282

gWyle Distribution Group
Chesapeake Drive

San Dleg
el ) 565-9171
: 910-335-1580

1Wyle Distribution Group
3000 Bowers Avenue
Santa Clara 95051
TBI:)é4OS&727-2500
TWX: 910-338-0296

1Wyle Distribution Group
17872 Cowan Avenue
Irvine 92714

Tel: (714) 863-9953
TWX: 910-595-1572

Wyle Distribution Group
26677 W. Agoura Rd.
Calabasas 91302

Tel: (818) 880-9000
TWX: 872-0232

COLORADO

Arrow Electronics, Inc.
060 South Tucson Way

En lewood 80112

Tel: (303) 790-4444

fHamulton/Av»el Electronics
8765 E. Orchard Road
Suite 7
Englewood 80111
Tel: 303) 740-1017

: 910-935-0787

tWyle Distribution Group
51 E. 124th Avenue
Thorntan 80241

T )}303) 457-9953

TWX: 910-936-0770

CONNECTICUT

TArrow Etectronics, Inc.
12 Beaumont Road

Wallnn ford 06492

265-7741

TW 710-476-0162

Hamlllon/Avnat Electronics
Indu:

IHav il istrial Park
175 Bordeaux Drive Commerce Drive
Sunnyvale 9408 810
Tel: ( 08) 743-3300 Tel: (2&!) 797-2800
: 910-339-9332 TWX: 710-456-9974
‘tHamilton/Avnet Electronics tPioneer Electronics
éi}‘,s Rldgevi)aw Avenue 112 Ma Stree
571-7500 TQI: (203) 853-1515
TWX: 910-595-2638 TWX: 710-468-3373
‘tHamilton/Avnet Electronics FLORIDA
9650 Desoto Avenue
Chatsworth 91311 TArrow Electronics, Inc.
Tel: (818) 700-1161 éoq(:airway Drive
ui
fHamilton Eectro Sales - Deerfield Beach 33441
10950 W. Washington Bivd. Te|;305) 429-8200
TWX: 510-955-9456

Culver cng 2
Tel: (21 3%_ 58-2458
TWX: 910-340-6364

Hamilton Electro Sales
1361 B West 190th Street
Gardena 90248

Tel: (21 3) 21 7-6700

Arrow Electronics, Inc.
37 Sk Ime Drive
Suite

Lake Marv 32746
Tel: 14075323-0252
TWX: 510-859-6337

1 i /
3002 ‘G’ Strest 6801 N.W. 15th Way
Ontario 91761 Ft. Lauderdale 33309
Tek: (714) 989-9411 Tel: (305) 9712900
510-956-3097

Aunet Electronics

0501 Plu r tHamilton/Avnet Electronics
Chatswar

Tel: (213) 70(}6 71
TWX: 910-494-2207

3:97 Tech Drive N

tMicrocomputer System Technical Distributor Center

FLORIDA (Cont'd.)

tHamilton/Avnet Electronics
6947 University Boulevard
Winter Park 32792

Tel: (305) 628-36888

TWX: 810-853-0322

{Pioneer/Technologies Group, Inc.
. Lal

337'S. Lake Blvd.
Alta Monte S ;in s 32701

Tel: (407) 8:
TWX: 81 -0284
Ploneer[‘l’achnologles Group, Inc.

€74 S, Miitary Tral
Deerfield each 9,:3442

Tel: (305) 42|
TWX: 510-¢ 955 9653
GEORGIA

‘TArrow Elsctronics, Inc.
3155 Norlhwoods Parkway

Norcross 30071
Tel: (404) 449-8252
TWX: 810-766-0439

tHamilton/Avnet Electronics
5825 D Peachtree Corners
Norcross 300!

Tel: (404) 447-7500

TWX: 810-766-0432

Pioneer/Technolof les Gmnp Inc.
3100 F onhwoo s P

Tel: (404) 448-|7||
TWX: 810-766-4515

ILLINOIS

Arrow Electronics, Inc.
1140 W. 'l1‘horndale

Itasca 60143
Tel: (31 2% 250-0500
TWX: 312-250-0916

‘tHamilton/Avnet Electronics
1130 Thorndale Avenue
Bensenville 6010
Tel: (312 860-7780
-227-0060

MT! Systems Sales
1100 W Thomdale

L 1312) 2300

tPioneer Electronics

1551 Carmen Drive

Elk Grove Village 60007

Tel: 312 437-9680
-222-1834

INDIANA

TArrow Electronics, Inc.
2495 Dlrectors Row Suite H
Indiana 6241

Tel (31 243 9353

TWX: 810-341-3119

Hamilton, Avnel Electromcs

el (317 844-9333
TWX: 810-260-3966

tPioneer Electronics
6408 Castlep\ace Drive
Indlana lis 46250
)23 849-7300
TWX: 810-260-1794

10WA

Hamilton/Avnet Electronics
91 d Avenue, S.W.
Cedar Rapids 52404

Tel: (319) 362-4757
KANSAS

Arrow Electronics

8208 Melrose Dr., Suite 210

Lenexa 66214
Tel: (913) 541-9542

Pioneer/Tec Gr.
10551 Lockman Rd.
Lenexa 66215

Tel: (913) 492-0500

KENTUCKY
?amiltol%Avnet Electronics

Lexing
Tel: (69‘6) 259-] 475

MARYLAND

Arrow Electronics, Inc.
8300 Guilford Drive
Suite H, River Center
Columbia 21046

Tel: (301)995-0003
TWX: 710-236-9005

amulton/AvneI Electlomcs
6322

Tel: 301 995—3500
TW)E }) 862-1861

Mesa Technology Col

720 Patuxem \:?Y g
Tel: (301)290 -8150
‘TWX: 710-828-9702

Pioneer/Technologies Group, Inc.
110 Gt Roag i
Galmersburg 20877
Tel: )E

710- 523-0545

MASSACHUSETTS

Arrow Elsglronlcs‘ fnc.

Wipmaton 61887
Tel: (617) 935-5134

tHamulton/Avnet Electromcs
10D canlennlal Drive

Tel: (51% a0
TWX: 710-393-0382

MT| Systerns sales
83 Cambrid, Dg
Burlington 18!3

Puoneav Electronics
44 Hartwell Avenue
Lexington 02173
Tel: (617) 861-9200
: 710-326-6617

NEW HAMPSHIRE

"Arrow Electronics, Inc.
Perimeter Road
Manchester 03103
Tel 603) 668-6968
: 710-220-1684

tHamilton/Avnet Electronics
444 E. Industrial Drive
Manchester 031

Tel: (803) 624-9400

NEW JERSEY

tTArrow Elsclrcmcs. Inc.
Four Easl Stow Road

Unit 11

Marlton 08053

Tel: )} b 596-800
897 0329

Arrow Electronics

Tet: (201) 538-0900
1Ham||ton/Avnet Elaclromcs
idg. 36

03
Tel: { )424~0|10
TWX: 710-940-0262

fHam\Iton/Avne« Electronics
10 Industrial

Fairfisld 07006

Tel)!?m 575-5300
TWX:710-734-4388

TMTI Systems Sates
37 Kulick

Fairfield 07006

Tel: (201) 227-5662

1Pioneer Electronics

45 Roul 6

Pinebr

Tel: 1201)575 3510
TWX: 710-734-4382

MICHIGAN NEW MEXICO
Arrow Electronics, Inc. Alliance Electronics Inc.
755 Phoenix Drive 11030 Cochiti S.E.
Ann Arbor 48104 Albu%er ue 87123
Tel: (313) 971-8220 Tel: (505) 292-3360
TWX: 810-223-6020 TWX:910-989-1151
2215 29I‘| Street SE. 2524 Baylor Drive S.E.
p ce Al A'b“%o ue 87106
Grand Rapids 49508 Tel: (505) 765-1500
Tel: (616) 243-8805 TWX: 910-989-0614
WX: 810-274-6921
NEW YORK
Pioneer Electronics
4504 Broadmoor S.E. tArrow Electronics, Inc.
Grand Rapids 49508 3375 Brlgmcm Henrietta Townline Rd.
FAX: 616-698-1831 1462!
Tel)é7|s) 275 0300
THamxllon/Avnel Electronics 53-4766
7 Schoolcraft Road
ia 48150 Arrow Eleﬂmnlcs. Inc.
Tel: (313 522-4700 20 Osar A
TWX: 810-282-8775 ;a
Tel (516) 231 -1 ooo
TPioneer/Micor:gan TWX: 510-227-6623
13485 Stamf

Livonia 48150

Tel: (313) 525-1800
TWX: 810-242-3271
MINNESOTA
TNSJW Electrunlcs, Inc.
Edina 5543

Tel: (612) 830-1800
TWX: 910-576-3125

Hamilton/Avnet
Motov Parkway

Hauppat

Tel: (¢ |s) 231-9800

TWX: 510-224-6166

THamIIIon/Qvnet Electronics

333 Meti
ochester 14623
Tel (716%475 -9130
-253-5470

THamlllon/Avnel i
4 0 Wmtewater Drive

Tel: (612) 932»0600

tPioneer Electronics

éslzs Golden Triange Dr.

Eden Prairi 55343

Tel: (612) 944-3355

MISSOURI

;Arrow Electronics, Inc.
80 Schuetz

St. Louis 63141

Tel: (314) 567-6888

TWX: 910-764-0882

tHamilton/Avnet Electronics
13743 Shorsline Court
Earth City 63045

Tel: (314) 344-1200

TWX: 910-762-0684

103 Twin Oaks Drive

Syrecuse 13206
A 4350288
T T Saioreso

+MTI Systems Sales

:sa Harbor Park Drive
rt Washington 11050

Tel: (516) 621-6200

TPmnsar Electronics
Corporate Drive
alnghamton 13904
Tel: (607) 722-9300
TWX: 610-252-0893

Pioneer Electronics
40 Oser Avenue

Hauppauge 11787
Tel: (516) 231-9200

CG/SALE/012589



NEW YORK (Cont'd.)

Pioneer Elecuomcs
Crossway
Woodbury, Long Island 11797
Tel: (516) 9
TWX: 10—221 -2184
Pioneer Electronics
0 Fairport Park
Fairport 14450
Tel: (716) 381-7070
:510-253-7001

NORTH CAROLINA

TArrow Electronics, Inc.

5240 Greensdairy Road
h 27604

Te1 {319) 876-3132

TWX: 510-928-1856

Enamlnon/Avnel Electronics
510 Spnn Forest Drive

s (319) 780819
TWX: 510-928-1836

voneev/T echnclogles Gmup. Inc.
ne B

%an A- sauth?m
Tel: (9\9; 527-8188
TWX: 810-621-0366

OHI0

Arrow Electronics, Inc.

tArrow Electronics, Inc.
6238 Cocﬂran Road

Tel )}21 5&244287-3&9&

fHam-lton/Avne\ Electronics
s

Tel: (51 3&439 -6733

TWX: 810-450-2531
Hamilton/Avnet Electronics
4588 Emery industrial Pkwy.
Warrensville Heights 4412

Tel: (216) 349-51
TWX: 810-427-9452

1Hamn|lon[Avnel Eleclromcs
777 Brool

Westerville B

Tel:(614) 852 7004

tPioneer Electronics
4433 |n|erpoum Boulevard
Dayton 4542

Tel (513 236 9900

TWX: 810-459-1622

Pioneer Electronics

Tel: (215 587-3600
-422-2211

OKLAHOMA

Arrow Eleciromcs‘ Inc.
1211 E. S1st Street
Suite 1 01

Tulsa 74146

Tel: (918) 252-7537

tHamlIwn Avnet Electronics
l21 E‘ 165t St., Suite 102A

Tal: (91 8) 252-7297

OREGON

-Almac Electronics Corp.
885 N.W. 169th Place
97005

ol: (503) 629-8090
TWX: 910-467-8746

TWX 9 -455 8179

Wyle Dlslnbm-on Group.
50 LE. Elam Young Parkway

te 600
Fitebor 87124
Tel: (503) 640-6000
TWX: 910-460-2203

PENNSYLVANIA

Arrow Electronics, nc.
650 Seco Road
Monroev‘lle 15146
Tek: (412) 856-7000

Hammon/Avnet Elsctronics
800 Liber

T (412q> ber4150

Pioneer Electronics
259 Kappa Drive
Pittsburgh 15238
Tel: 782-2300
TWX: 710-795-3122

tPioneer/T¢ echnologlss Group, Inc.

Delaware Valley
261 Glbraﬂer Road

19044
Tel>§215 674-4000
-665-6778

TEXAS

Arrow Electronics, nc.
20 Commander Drive
Carraliton 75006
Tel: (214) 380-6464
TWX: 910-860-5377

‘tArrow Electronics, Irc.
10899 nghu st

Housmn 77099
Tel;?‘a 530-4700
-880-4439

TArrow Electronics, Inc.
2227 W. Braker Lane

Austin 78758
Tel:)!512 835-4180
TWX: 910-874-1348

Tef: (512) 7-8011
TWX: 910-874-1319

tMicrocomputer System Technical Distributor Center

TEXAS (Cont’d.)

;Hamllton/Avnsl Electronics
W. Walnut Hill Lane

Irving 75038
TSI‘?ZN%SSO -6111

5929
THammon/Avnet Electrcmcs
4850 nt Rd., Suite 190
Staffor d 7477
Tel: (713 240-7733
TWX: 910-881-5523

TPioneer Elecmmlcs
l 8260 K

8
Tel (512 835 -4000
TWX: 910-874-1323

{Picneer Electronics
137100m ja Road

Tel: ;2‘4) 3067300
910-850-5563

tPioneer Electronics
5853 Point West Drive
Te ‘13)797&?-65555
el

TW)} 910-881-1606
W ie Distribution Group

10 Greenville Avenue
Rlchards 75081
Tel: (214) 235-9953

UTAH

Arrow Electronics
1946 Parkway Blvd.
Salt Lake Cl 341 19
Tel: (801) 973-6913

A 1™

DOMESTIC DISTRIBUTORS (Cont’d.)

WISCONSIN

Arrow Electromcs Inc.
200 N. Patrick Bivd., Ste. 100
Brookfield 53005
Tel: (-m) 767-6600
TWX: 910-262-1193

Hamilton/Avnet Electronws
2975 Moorland R
New Berlin 53151
Tel: (414) 784-4510

WX: 910-262-1182

CANADA

ALBERTA

Hammon/l\vnel Elemronu:s
816 21st S

T2E
Tel: (433) 230-3586
TWX: 03-827-642
Zentronics

33 lo. 1
3300 14!h Avenus N.E.
Calg: 843 A 6J4

Tel: (463) 272-1021

BRITISH COLUMBIA

‘tHamilton/Avnet Electronics
105-2550 Bound:

Burmalay V5M 3

Tek: (W¥ 437-6667

Zentronics
108-11400 Bric ‘Port Road
Rlchmoﬂd VBX

t

1585 West 21 DD South
Salt Lake City 84119
Tel' (801) 972-2800
TWX: 910-925-4018

Wyle Distribution Group
1 25 West 2200 South

WestVﬂII 84119
Tel: (801) 974-9953

WASHINGTON

tA!mac Eectronics Corp.
.E Ea tgate Way

eeNeR) oasase
TWX: 910-444-2067

Arrow Electronics, inc.
19540 68th Ave. South

nt 98032
Tel: (205) 575-4420
?Hamil!orgmnel Electronics
14212 N.E. 21st Street
Bellevue 98005

: (206) 643-3950
TWX: 910-443-2469

Wyle Distribution Group
15385 N.E. 90th Street
Redmond 98052
Tel: (206) 881-1150

Zentronics

60-1313 Border Unit 60

Winnij ; R3H 0Xx4

Tel: { 043 694-1957

ONTARIO

Arrow Electronics, Inc.
ntares Dr.

Nepean K2E 7W5

Tel: (613) 226-6903

Arrow Electronics, Inc.

1093 Meyerside

MEn
Sy
TW)} 06-218213

{Hamiiton/Avnet Electronics
8845 Rexwood Road
5345
sissauga L4T IR
Tel (416) 677- 7432
TWX: 610-492-8867

Hamilton/Avnet Electronics
6845 Rexwood Road

Unit 6
Mississauga L4T 1R2
Tel: (416) 277-0484

ONTARIO (Cont'd.)

‘tHamilton/Avnet Electronics
190 Colonnade Road South

Nepean K2E 7L5

Tel: (613) 226-1700

TWX: 05-349-71
Zentronics
Tllbu Coun

Tsl )8?16) 451sssno

fZentronics

155 ?glonnude Road

Ne

Tel: (svs) Soeboa0
Zentronics
60-1313 Border St.
Winnipeg R3H 014
Tel: (204) 694-7957
QUEBEC

"Arrow Efectronics Inc.
Jean Talon Quest

Montreal H4P 1W1
Tel: (514) 735-5511
TWX: 05-25590

Arrow Electronics, Inc.
909 Charest Bvd.

Quebec JIN 2C9
Tel:)éﬂ 8) 687-4231
TWX: 05-13388
Hum!ltonlAvrm Electronics
2795 Halj

1000
: 61 0<42\ -3731
Zentronics

Mcca"rex

t. Laurent HAT 1M3
514) 737-9700

: 05-827-535
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DENMARK

Intel Denmark A/S
Glentevej 61, 3rd Floor

2400 Copenhagen NV
Tel: (1059?'(:0!) 1380 33
TLX: 19567
FINLAND

Intet Finland OY
Huosnlanne 2

Tel (358) 0 544 644

FRANCE
Intet Covpcration SAR.L.
l, Rue ison-BP
smln-en -Yvelines Cedex

Tel (33) (1) 30 5770 00
lntel Corp oranon S ARL.

ual e El
Tel: (333 (16573 42 40 89
TLX: 30518

WEST GERMANY

Intet Semiconductor GmbH*
Dornacher Strasse 1

8016 Feldkrrcnen bel Muenchen
Tel: (49)

TLX: 5-- 317

FAX: 904-3948

Intel Semiconductor GmbH
Hohenzollern Strasse 5

3000 Hannover 1

Tel: (48) 0511/344081

TLX: 9-23625

Intel Semiconductor GmbH
Abraham Lincoln Strasse 16-18
6200 Wiesbaden

Tel: (49) 08121/7605-0

TLX: 4-186183

Intel Semlccnductor GmbH

EUROPEAN SALES OFFICES

ISRAEL

Intel Semiconductor L

Atidim Industrial Park-! Nave Sharet
Box 432

Tel-Aviv 6143

Tel: (972) 03-498080

TLX: 371215

ITALY

Intel Corporation Italia S.p.A."
Milanofiori Palazzo E
20090 Assago

w (3&(02 8244071

NETHERLANDS

Intel Semiconductor B.V.*
Marten Meesweg 93
3068 AV Rotterdam

Tel: (32 10.407.11.11
TLX: 22283

NORWAY

Intel Norway A/S
Hvamvenen 4-PO Box 92
jetten

Tel (47) (Gg 842 420

SPAIN

Intel Iberia S.A.
Zurbaran, 28
28010 Madrid

Tel (346) 4104004

SWEDEN

Intel Sweden A.B.*
Dalvagen 24

171 36 Solna

Tel: (46) 8 734 01 00

TLX: 12261

SWITZERLAND

intel Semnoonduclav AG.
Zuerichst

8185 Wlnkal Rueu bai Zuerich
Tel: (41) 01/850 6262

TLX: 825977

UNITED KINGDOM

lnlei Cwovancn (UK) Ltd.*

Swnnaon Wlllshura SN3 1RJ
Tel: (4? 1079 3 696000
TLX: 444447/

EUROPEAN DISTRIBUTORS /REPRESENTATIVES

AUSTRIA

Bacher Electronics G.m.b.H.
Rotenmushigasse 26

1120 Wien

Tel: (43) (0222) 83 56 46-0
TLX: 131532

BELGIUM

ineico Belgium

Av. aers croux ds Guerre 94
1120 By

Qor! skrmsenlaan 94

1120
Tel: (32) (02 216 0160
A

DENMARK

ITT-Multikomponent
Naverland 29

2600 Glostrup
Tel:(4353) (0) 245 66 45
TLX: 5

FINLAND

OY Fintronic AB
Melkonkam 24A

golzlgsn; 0) 2925022
el
et

FRANCE

Av. de la Baltique-BP 88
91943 Les Ulis Cedex
Tet: (33) (}& 9077878
TLX: 691

Jermgn

753-7 , rue des Solets
94553 Rungls Cedex

Tet: (33 1 49784900

Metrol

Tour d'Asnieres

4, av. Laurent-Cely
92606 Asnieres Cedex
Tel: (33) (41147 9062 40
TLX: 611448

Tekelec-Airtronic
Cite des Bruyeres
Rue caslle Vernet - BP 2

*Field Application Location

WEST GERMANY

Electronic 2000 AG
Stahl mbemng 12

8000
ok (49) 0B/ 4001-0
TLX: 522561

T Mumko%gonem GmbH

7141 M

Tel (4906314?/4379
Jermyn GmbH

Im Dachsstueck 9
6250 Limbury g
Tel («1) 064 1/508 0
Metrologie GmbH
Meglingerstrasse 49
8000 Muenchen 71

Tel: (49) 089/78042-0
TLX: 5213189
Proelectron Vennabs GmbH
Max Planck Strasse 1-3
Tsl (49) os103/3040

IRELAND

Micro Marketing Ltd.

g:enageary Oftice Park
len

Tel (21) (353) (0185 6325

ISRAEL

Eastronics Ltd.
’|’ 1 Hozams Street

Tel- Avl I
Tsl (9723303 475151

si
Divisione ITT Industries GmbH
Viale Milanofiori
Palazzo E/5
Assago

Milano
Tel: (39) 02;82470‘
TLX: 311351

Lasi Elettronica S.p.A.
V. le Fulvio Testi, 126
20092 Cinisello Balsamo

Mitano
Tel: (%? 02/2440012
TLX: 0

NETHERLANDS

Koning en Hartman
1 Energiewe

e
Tel: (31) 15609906
TLX: 38250
NORWAY
Novdlsk Elsklromkk {Norge) A/S
Postboks 123
Smedsvmgen 4
':'sls“(:;v%sé)agt% 6210
el:
TLX: 7)545
PORTUGAL

Avenlda ngusl Bombarda, 133
Tel (351) (l) 734 884

SPAIN

ATD Electronica, S.A.
Plaza Cnudad de Viena, 6

Tel (34) gz 534 4000

Calle M,iuel Angel, 21-3
Tal (34} (1) 419 54 00

SWEDEN

Nordisk Elek(vonlk AB
Huvudstagat

Box 14
17127 Solna

Tek: (48) 08- Saa 0770
SWITZERLAND
Industrade A.G.

Tek; (41) (80 (60733 05 04.0

TURKEY

EMPA Electronic
g‘-]nuwurmslrasse 95A

luenchen 2
Tel: [492) ossysa 80 570
TLX: 52857

UNITED KINGDOM

Accent Electronic Components Ltd.
Jubilee House, Jubilee Road
Letchworth, Herts SG6 1TL.

Tel: (4842) (0462) 686666

TLX: 826293

Bytech-Comway Systems
he Western Centre

Weslsrn

Bracknell RG12 1RW
Tel: 4:? (0344) 55333
TLX: 847201

vestry Eslate

Oﬂord Road

0akKs
Kam 14 5EU
Tel (44)(0752) 450144
TLX: 95142

MMD
Unit8 Soulhvlew Park
Cavers|

eadin
Berksmgre RG4 OAF
Tel (44) (0734 48 16 66

Rapid Silicon
Rapid House
Denr hmark Street

Bucking Yhumshlre HP11 2ER
Tel: (%45 (349 ) 442266
TLX: 837931

Rapid Systems
Hagld Psi%use
m’"\z’y.:: Street
i
Bugckm hamshlrs HP11 2ER
g ) 450244

YUGOSLAVIA
Rapido Electronic Components Sp.2.
Via C. Beccaria, 8

3413 Triasts

tali

ia
Tel: (393 0407360555
TLX: 460461
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INTERNATIONAL SALES OFFICES

AUSTRALIA

Crows Ni
Tel: 612-957-2744
FAX: 612-923-2632

BRAZIL

Intel Semicondutores do Brazrl LTDA
Av. Paulista, 115943.1 104/40!
01311 - Sao Paulo - S.P.

Tel: 55-11 237 -589¢

TLX: 3911153146 ISDB

FAX: 55-11-287-5899

CHINA/HONG KONG

intel PRC Corporation

15/F, Office 1, Citic Blag
Jian Gu% aﬁgn Wai Street

0-4850
547 INTEL ON
o (1)500-2953
|ﬂle| Semlconductor Ltd.”
Jo7r East Tow

Bond Cent
Queensway Central

Tel "?5)
To 83869 JSRLHK HX
FAX: (5) 8681.989

ARGENTINA
DAFSYS S| R L.

; 54-1-
FAX: 54- 1 334-1871
AUSTRALIA
Email Electronics
15-17 Hume Street
Huntingdale, 3166
Tel: 011-61-3-544-8244
TLX: AA 3089
FAX:011-61-3-543-8179
BRAZIL

Elebra Microelectronica S.A.
Rua Geraldo Flausina Gomes, 78

10th Floor

04575 - Sao Paulo - S.P.
Tel: 55-11-534-9641

TLX: 55-11-54593/54591
FAX: 65-11-534-9424
CHILE

DIN Instruments

Suecia 2323
Caslla 6055 Correo 22

Tel 56 2 225—8139

CHINA/HONG KONG

Nove! Pracision Machinery. Co., Ltd.
Flat D, 20 Kingsford Ind. Bldg.
Phase 1, 2[6 wai Hei Street

TelngSZ 0-223-22;
TWX:

39114 JINMI HX
FAX: 852-0-261-602

*Field Application Location

INDIA

Intel Asia Elsmromcs‘ Inc.
4/2, Samrah Plaza
sl Mark’s Road

jalore 560001
Tel: 11-812-567201
TLX: 9538452354 MACH
FAX: 091-812-563982

JAPAN

intél Japan K.K

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

Tel: 020747-8511

FAX; 0297478450

Intel Japan K.K.*
Daiichi Mitsugi Bldg.
1-8889 Fuchu-cho
Fuchu-shi, Tokyo 183
Tel: 0423-60-7871
FAX: 0423-60-0315

Intel Japan
Flower-Hill Shln machx Bldg.
-23—9 Shinmachi
2y, Tokyo 154
Te| 3-426-2231
FAX: 03-427-7620

Intel Japan K.K.*

Bldg. Kumagaya

2-6/ ch-che

Kum: g&shl Baitama 360
Tel O 8!

FAX: 0485-24-; 7518

JAPAN (Cont'd.)

Intet Japan K.K.*.

Mitsui-Seimei Musasm-kosugl Bidg.
915 Shinmaruko, Nakahara-ku
Kawasaki-shi, Kanagawa 211

Tel 044.733-7011

FAX: 044- 733-7010

intel Japan K.| K
Nihon' Seimi
Asal n

TOI 8462 -29-3731
FAX: 0462-20-3781

Intel Japar
2Ryokuthkl Blﬂg
?;onaka-sm. Osaka 560
06-863-109°
X: 06-863-1 034

Intel Japan K.K.
Stinmaru Bidg.
CrogeriIono 100
a-ku, Tokyo
Tel 03 201 352 3

Intel Jagun K.K.
Green Bldg.
Nk Nagoya-shi
aka-ku, Nagoya-shi
Aichi 450 9o
Te!: 052-204-1261
FAX: 052-204-1285

| INTERNATIONAL |
DISTRIBUTORS/REPRESENTATIVES

INDIA

Micronic Devices
Arun Complex
No. 65 D.V.G. Road

Ban jalore 560 004
1‘ 91-812-600-631

2-621-455

TLXA MDBG

Micronic Devices.

Flat 403, Gagan Deep
Rajendra Place

Nsw Delhi 110 008

Tel: 011-91-58-97-71
011-91-57-23509

TLX: 9533163235 MDND

Micronic Devices
No. 516 5th Floor
Swastik Chambers
Slon Tromb&y Road

Te| 01 I Al 523963/527895
TLX: 9531 171447 MDEV

S&S Corporation
Camden Business Center
Suite 6

1610 Biossom Hill Rd.
San Jose, CA 95124

~USA,
Tet: (408) 978-6216
TLX: 820281

JAPAN
Asahi Electronics Co. Ltd.

KMM Bldg. 2-14-1 Asano
Kokurakita-ku

FAX: 093-551-7861

C. Itoh Techno-Science Co., Ltd.

4-8-1 Dobashi, Miyamae-ku
Kawasaki-shi, Kanagawa 213
Tel: 044-852-5121

FAX: 044-877-4268

JAPAN (Cont'd.)

Dia Semicon Systems, Inc.
Wacore 64, 1-37-8 san%enlaya
Setageaymku , Tokyo 15

FAX: 03-487-8088

Okaya Koki

2-4-18 Sakae

Naka-ku, Nagog‘e -shi 460
Tel: 052-2(

FAX: 052-204-2901

Ryoryo Electro Corp.

Konwa Bldg.
1-12-22 Tsukiji
Chuo ku Tok 0104
Te!: 0: 11
FAX: 03 54&5044
KOREA

J-Tek Corporati

6th Floor, Govermnsm Pension Bldg.

$4—3ch)21 lo-Don
‘oungdeungpo-}
Seoul150 o0

eoul
Tel: 82-2-782-8039
TLX: 25299 KODIGIT
FAX: 82-2-784-8391

Samsung Semiconductor &

Tg‘!,ecommumtf:;lyt:‘ms Co‘éhtd k
ing-ro, Chung-ku

Seoul 100 . o

Tel: 82-2-751-3987

TLX: 27970 KORSST

FAX: 82-2-753-0967

MEXICO

Dicope! S.

Av. edsfahsmo Sur
268-2-PLSO

C.P. 44-100-¢ Guadnle]ara
Tel: 52-36-26-1232
TLX: 681663 DICOME
FAX: 52-36-26-3966

Dicopel S.A.

Tochll: 368 Fracc. Ind. San Antonio
Azcag otzalco

? 2760-Mexico, D.F.

52-5-561
LX: 1773790 DICOME
FAX: 52-5-661-1279

KOREA

Intel Technology Asia, Ltd.
Business Center 16th Floor
61 Yond%—Dong. Young Deung Po-Ku

Tel (2) 7848166, 8266, 6385

9312 INTELKO'
e (2) 784-8096
SINGAPORE

Intel Singapore Technol Lw‘
101 Thomson Road #21-
are

FAX: 250-9256
TAIWAN

I1r_1ls| Tschnology Far East Ltd.
‘aiwan Bran
10[F No. 205, Tun Hua N. Road

Telpg% 2-716-9660
TLX: 13159 INTELTWN
FAX: 886-2-717-2455

NEW ZEALAND

Switch Enterprises
36 Olive Road

Penrose, Auckland
Tel 011- 64-9-591 155
FAX: 64-9-59268°

SINGAPORE
Electronic Resources Pte, Ltd.
04-01

B S cane.2
8, 289-1618
TWX 56541 FRELS

SOUTH AFRICA
Electronic Building Elements
7 Er mus S\reet

oria, 0184
Tel 011-2712 803- 680
FAX: 011-2712-803-8290

TAIWAN

Micr Electronics Corporation
No. 5 Shen East Rd.
Taipei, ho

Tel: 886-2-501-8231

FAX: 886-2-501-4265

VENEZUELA

P. Benavides S.A.

Avilanes a Rio

Resldsﬂcla Kamara\a

tocales 4

La Candelana, Caraoas
58 -2-574-6331

FAX 8-2-572-3321
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' UNITED STATES o
Intel Corporation oA T e S
3065 Bowers Avenue’ 32 L
Santa Clara, CA 95051 $ ;

JAPAN Al iy e

Intel Japan K.K. i iy

5-6 Tokodai, Tsukuba-shi i e GBI T
Ibaraki, 300-26 i -

FRANCE s 5 ] e
Intel Corporation S.A.R.L. =~ =~ REaty o
1, Rue Edison, BP 303 ] &

78054 Saint-Quentin-en-Yvelines Cedex

UNITED KINGDOM N
Intel Corporation (U.K.) Ltd. ‘ Ko
Pipers Way : .
Swindon ' ;
Wiltshire, England SN31RJ - - -«

WEST GERMANY > =
Intel Semiconductor GmbH
Dornacher Strasse 1 ] it e
8016 Feldkirchen bei Muenchen

HONG KONG
Intel Semiconductor Ltd.
10/F East Tower
Bond Center
Queensway, Central

CANADA
Intel Semiconductor of Canada, Ltd.
* 190 Attwell Drive, Suite 500
Rexdale, Ontario M9W 6H8
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