






























































































































inter i860TM MICROPROCESSOR 

pfmul3.p sret, sre2, rdes! . .......................................... Three-Stage Pipelined Multiply 
rdes! �~� last M-stage result 
Advance 3-Stage M pipeline one stage 
M pipeline first stage �~� sret x sre2 

pform sre t, rdes! . ............................................. Pipelined OR to MERGE Register 
rdes! �~� last-stage I-result 
last stage I-result �~� sret OR MERGE 
MERGE �~� 0 

pfsm.p sre1, sre2, rdes! ............................ Pipelined Floating-Point Subtract and Multiply 
rdes! �~� last A-stage result 
Advance A and M pipeline one stage (operands accessed before advancing pipeline) 
A pipeline first stage �~� A-op1 - A-op2 
M pipeline first stage +- M-op1 x M-op2 

pfsub.p sre1, sre2, rdest ....................................... . Pipelined Floating-Point Subtract 
rdes! �~� last A-stage result 
Advance A pipeline one stage 
A pipeline first stage �~� sre1 + sre2 

pftrunc.p sre1, rdes! ................................ Pipelined Floating-Point to Integer Conversion 
rdes! �~� last A-stage result 
Advance A pipeline one stage 
A pipeline first stage �~� 64-bit value with low-order 32 bits 

equal to integer part of sre1 

pfzchkl sret, sre2, rdes! ..................... .................... . Pipelined 32-Bit Z-Buffer Check 
Consider sre1, sre2, and rdes!, as arrays of two 32-bit 

fields sre1(O) .. sre1(1), sre2(O) .. sre2(1), and rdest(O) .. rdest(1) 
where zero denotes the least significant field. 

PM �~� PM shifted right by 2 bits 
FOR i = 0 to 1 
DO 

PM [i + 6) �~� sre2(i) s sre1(i) (unsigned) 
rdest(i) �~� last-stage I-result 
last-stage I-result �~� smaller of sre2(i) and sre1(i) 

00 
MERGE �~� 0 

pfzchks sre1, sre2, rdest .......................................... Pipelined 16-Bit Z-Buffer Check 
Consider sre1, sre2, and rdest, as arrays of four 16-bit 

fields sre1(O) .. sre1(3), sre2(O) .. sre2(3), and rdest(O) .. rdest(3) 
where zero denotes the least significant field. 

PM �~� PM shifted right by 4 bits 
FORi = 0 to 3 
DO 

PM [i + 4) �~� sre2(i) s sre1(i) (unsigned) 
rdest(i) �~� last-stage I-result 
last-stage I-result �~� smaller of sre2(i) and sre1(i) 

00 
MERGE �~� 0 

pst.d treg, #eons!(sre2) ........................................................... Pixel Store 
pst.d treg, #eons!(sre2)+ + ........................................ Pixel Store Autoincrement 

Pixels enabled by PM in mem.O (sre2 + #eonsf) �~� treg 
Shift PM right by a/pixel size (in bytes) bits 
IF autoincrement THEN sre2 �~� #eonst + sre2 FI 

shl srdet, sre2,rdest ................................ .............................. Shift Left 
rdest �~� sre2 shifted left by sre1 bits 

shr sre1, sre2, rdes! .. ........... " ........ , ...................................... Shift Right 
SC (in psr) �~� sre1 
rdes! �~� sre2 shifted right by sret bits 
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shra src1, src2, rdest ................................................... Shift Right Arithmetic 
rdest +- src2 arithmetically shifted right by src1 bits 

shrd src1, src2, rdest ...................................................... Shift Right Double 
rdest +- low-order 32 bits of src1:src2 shifted right by SC bits 

st.c src1ni, ctrlreg .................................................. Store to Control Register 
ctrlreg +- src 1 ni 

st.x src1ni, #const(src2) ....................................................... Store Integer 
mem.x (src2 + #consf) +- src1ni 

subs src1, src2, rdest ........................................................ Subtract Signed 
rdest +- src 1 - src2 
OF +- (bit 31 carry *- bit 30 carry) 
CC set if src2 > src1 (signed) 
CC clear if src2 !S: src1 (signed) 

subu src1, src2, rdest ...................................................... Subtract Unsigned 
rdest +- src1 - src2 
OF +- NOT (bit 31 carry) 
CC +- bit 31 carry 
(Le. CC set if src2 !S: src1 (unsigned) 

CC clear if src2 > src1 (unsigned) 

trap src 1, src2, rdest .......................................................... Software Trap 
Generate trap with IT set in psr 

unlock ................................................................. End Interlocked Sequence 
Clear BL in dirbase. The next load or store unlocks the bus. 

xor src1, src2, rdest . ................................................... Logical Exclusive OR 
rdest +- src1 XOR src2 
CC set if result is zero, cleared otherwise 

xorh # canst, src2, rdest ............................................ Logical Exclusive OR High 
rdest +- (# canst shifted left 16 bit) XOR src2 
CC set if result is zero, cleared otherwise 
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Table 8.1. FADDP MERGE Update 

Pixel 
Fields Loaded From 

Right Shift 
Size 

Result into MERGE 
Amount 

(from PS) (Field Size) 

8 63 .. 56,47 .. 40,31..24,15 .. 8 8 
16 63 .. 58,47 .. 42,31..26,15 .. 10 6 
32 63 .. 56, 31 .. 24 8 

8.2 Instruction Format and Encoding 

All instructions are one word long and begin on a 
word boundary. There are two general core-instruc
tion formats: REG-format and CTRL-format. Within 
the REG-format are several variations. 

8.2.1 REG·FORMAT INSTRUCTIONS 

The src2 field selects one of the 32 integer registers 
(most instructions) or five control registers (st.c and 
Id.c). Dest selects one of the 32 integer registers 
(most instructions) or floating-point registers (fld, 
fst, pfld, pst, ixfr). For instructions where src1 is 
optionally an immediate value, bit 26 of the opcode 
(I-bit) indicates whether src1 is an immediate. If bit 
26 is clear, an integer register is used; if bit 26 is set, 
src1 is contained in the low-order 16 bits, except for 
bte and btne instructions. For bte and btne, the 
five-bit immediate value is contained in the src1 
field. For st, bte, btne, and bla, the upper five bits of 
the offset or broffset are contained in the dest field 

instead of src1, and the lower 11 bits of offset are 
the lower 11 bits of the instruction. 

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

Bit 28 Bit 0 Operand Size 

0 0 8-bits 
0 1 8-bits 
1 0 16-bits 
1 1 32-bits 

When src1 is an immediate and bit 28 is set, bit zero 
of the immediate value is forced to zero. 

For fld, fst, pfld, pst, and flush, bit 0 selects autoin
crement addressing if set. Bits one and two select 
the operand size as follows: 

Bit 1 Bit2 Operand Size 

0 0 64-bits 
0 1 128-bits 
1 0 32-bits 
1 1 32-bits 

When src1 is an immediate value, bits zero and one 
of the immediate value are forced to zero to main
tain alignment. When bit one of the immediate value 
is clear, bit two is also forced to zero. 

31 25 20 
General Format 

15 10 o 

OPCODE!I SRC2 DEST SRC1 IMMEDIATE, OFFSET, OR NULL 

16·Bit Immediate Variant (except bte and btne) 
31 25 20 15 o 

OPCODE 11 1 SRC2 1 DEST 1 IMMEDIATE 

st, bla, bte, and btne 
31 25 20 15 10 o 

OPCODE!I SRC2 
OFFSET SRC1 

OFFSET LOW 
HIGH SRC1S 

bte and btne with 5·Bit Immediate 
25 20 15 10 o 

SRC2 
OFFSET 

IMMEDIATE OFFSET LOW 
HIGH 
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8.2.2 REG-FORMAT OPCODES 
31 26 

Id.x Load Integer 0 0 0 L 0 I 
st.x Store Integer 0 0 0 L 1 1 
ixfr Integer to F-P Reg Transfer 0 0 0 0 1 0 

(reserved) 0 0 0 1 1 0 
fld.x, fst.x Load/Store F-P 0 0 1 0 LS I 
flush Flush 0 0 1 1 0 1 
pst.d Pixel Store 0 0 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 0 1 0 0 0 1 

(Escape for F-P Unit) 0 1 0 0 1 0 
(Escape for Core Unit) 0 1 0 0 1 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, Os, subu, Os, 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 I 
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 
1 -Signed 1 -Branch on Equal 

H High Immediate 
0 --and,or, andnot, xor 0 -src 1 is register 
1 --andh, orh, andnoth, xorh 1 -src1 is immediate 

8.2.3 CORE ESCAPE INSTRUCTIONS 

31 26 15 10 5 0 

1
0 1 0 0 1 1 I reserved I SRCI I reserved I OPCODE I 
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8.2.4 CORE ESCAPE OPCODES 
4 o 

(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 Interlocked Sequence 0 0 1 1 1 
(reserved) 0 1 x x x 
(reserved) 1 0 x x x 
(reserved) 1 1 x x x 

8.2.5 CTRL-FORMAT INSTRUCTIONS 

31 28 25 

BROFFSET 

BROFFSET is a signed 26-bit relative branch offset. 

8.2.6 CTRL-FORMAT OPCODES 
28 26 

br Branch Direct 0 1 0 
call Call 0 1 1 
bc(.t) Branch on CC Set 1 0 T 
bnc{.t) Branch on CC Clear 1 1 T 

T Taken 
o -bc or bnc 
1 -bc.t or bnc.t 

8.2.7 FLOATING-POINT INSTRUCTION ENCODING 

31 25 20 15 

SRC2 DEST SRC1 OPCODE 

SRC1, 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 
1 -Pipelined instruction mode 
o -Scalar instruction mode 

D Dual-Instruction Mode 
1 -Dual-instruction mode 
o -Single-instruction mode 
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S Source Precision 
1 -Double-precision source operands 
o -Single-precision source operands 

R Result Precision 
1 -Double-precision result 
o -Single-precision result 

o 

o 
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8.2.8 FLOATING-POINT OPCODES 
6 

pfam Add and Multiply' 
pfmam Multiply with Add' 0 
pfsm Subtract and Multiply' 

0 
pfmsm Multiply with Subtract' 
(p)fmul Multiply 0 
fmlow Multiply Low 0 
frep Reciprocal 0 
frsqr Reciprocal Square Root 0 
(p)fadd Add 0 
(p)fsub Subtract 0 
(p)fix Fix 0 
pfgt/pfle** Greater Than 0 
pfeq Equal 0 
(p)ftrune Truncate 0 
fxfr Transfer to Integer Register 1 
(p)fiadd Long-Integer Add 1 
(p)fisub Long-Integer Subtract 1 
(p)fzehkl Z-Check Long 1 
(p)fzehks Z-Check Short 1 
(p)faddp Add with Pixel Merge 1 
(p)faddz Add with Z Merge 1 
(p)form OR with MERGE Register 1 

'pfam and pfsm have P-blt set; pfmam and pfmsm have P-bit clear . 
•• pfgt has R bit cleared; pfle has R bit set. 
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o 

0 0 OPC 

0 1 OPC 

1 0 0 0 0 0 
1 0 0 0 0 1 
1 0 0 0 1 0 
1 0 0 0 1 1 
1 1 0 0 0 0 
1 1 0 0 0 1 
1 1 0 0 1 0 
1 1 0 1 0 0 
1 1 0 1 0 1 
1 1 1 0 1 0 
0 0 0 0 0 0 
0 0 1 0 0 1 
0 0 1 1 0 1 
0 1 0 1 1 1 
0 1 1 1 1 1 
0 1 0 0 0 0 
0 1 0 0 0 1 
0 1 1 0 1 0 
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The following table shows the opcode mnemonics that generate the various encodings of ope and explains 
each encoding. 

Table 8.2. ope Encoding 

ope PFAM PFSM M-Unit M-Unit A-Unit A-Unit T K 
Mnemonic Mnemonic op1 op2 op1 op2 Load Load' 

0000 r2p1 r2s1 KR src2 src1 M result No No 
0001 r2pt r2st KR src2 T M result No Yes 
0010 r2ap1 r2as1 KR src2 src1 A result Yes No 
0011 r2apt r2ast KR src2 T A result Yes Yes 
0100 i2p1 i2s1 KI src2 src1 M result No No 
0101 i2pt i2st KI src2 T M result No Yes 
0110 i2ap1 i2as1 KI src2 src1 A result Yes No 
0111 i2apt i2ast KI src2 T A result Yes Yes 
1000 rat1p2 rat1s2 KR A result src1 src2 Yes No 
1001 m12apm m12asm src1 src2 A result M result No No 
1010 ra1p2 ra1s2 KR A result src1 src2 No No 
1011 m12ttpa m12ttsa src1 src2 T A result Yes No 
1100 iat1p2 iat1s2 KI A result src1 src2 Yes No 
1101 m12tpm m12tsm src1 src2 T M result No No 
1110 ia1p2 ia1s2 KI A result src1 src2 No No 
1111 m12tpa m12tsa src1 src2 T A result No No 

ope PFMAM PFMSM M-Unit M-Unit A-Unit A-Unit T K 
Mnemonic Mnemonic op1 op2 op1 op2 Load Load' 

0000 mr2p1 mr2s1 KR src2 src1 M result No No 
0001 mr2pt mr2st KR src2 T M result No Yes 
0010 mr2mp1 mr2ms1 KR src2 src1 M result Yes No 
0011 mr2mpt mr2mst KR src2 T M result Yes Yes 
0100 mi2p1 mi2s1 KI src2 src1 M result No No 
0101 mi2pt mi2st KI src2 T M result No Yes 
0110 mi2mp1 mi2ms1 KI src2 src1 M result Yes No 
0111 mi2mpt mi2mst KI src2 T M result Yes Yes 
1000 mrmt1p2 mrmt1s2 KR M result src1 src2 Yes No 
1001 mm12mpm mm12msm src1 src2 M result M result No No 
1010 mrm1p2 mrm1s2 KR M result src1 src2 No No 
1011 mm12ttpm mm12ttsm src1 src2 T A result Yes No 
1100 mimt1p2 mimt1s2 KI M result src1 src2 Yes No 
1101 mm12tpm mm12tsm src1 src2 T M result No No 
1110 mim1p2 mim1s2 KI M result src1 src2 No No 
1111 mm12tpm mm12tsm src1 src2 T M result No No 

'If K·load is set, KR is loaded when operand·1 of the multiplier is KR; KI is loaded when operand·1 of the multiplier is KI. 
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8.3 Instruction Timings 

860 microprocessor instructions take one clock to 
execute unless a freeze condition is invoked. Freeze 
conditions and their associated delays are shown in 

Freeze Condition 

Instruction-cache miss 

Reference to destination of load instruction that 
misses 

fld miss 

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

Id/st/pfld/fld/fst and data cache miss 
processing in progress 

Reference to dest of Id, call, calli, fxfr, or Id.c in 
the next instruction 
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the table below. Freezes due to multiple simulta
neous cache misses result in a delay that is the sum 
of the delays for processing each miss by itself. Oth
er multiple freeze conditions usually add only the de
lay of the longest individual freeze. 

Delay 

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 
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Freeze Condition Delay 

Reference to destof fld/pfldlixfr in the next two Two clocks in the first instruction; one in the 
instructions second instruction 

bc/bnc/bc.tlbnc.t following fadd/fsub/pfegl One clock 
pfgt 

Src1 of multiplier operation refers to result of One dock 
previous operation 

Floating-point operation or fst and scalar If the scalar operation is fadd, fix, fmlow, fmul.ss, 
operation in progress other than frcp or frsqr 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 fO. If the sum of the above 
terms is negative, there is no delay. 

Multiplier operation preceded by a double- One clock 
precision multiply 

TLB miss Five plus the number of clocks to finish two reads 
plus the number of clocks to set A-bits (if 
necessary) 

pfld when three pfld's are outstanding One plus the number of clocks to return data from 
first pfld 

pfld hits in the data cache Two plus the number of clocks to finish all 
outstanding accesses 

Store pipe full (two internal plus outstanding bus One plus the number of clocks until READY # 
cycles) and st/fst miss, Id miss, or flush with active on next write data 
modified block 

Address pipe full (one internal plus outstanding Number of clocks until next address can be issued 
bus cycles) and Id/fld/plfd/st/fst 

Id/fld following stlfst hit One clock 

Delayed branch not taken One clock 

Nondelayed branch taken One clock 

Branch indirect br One clock 

st.c Two clocks 

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

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

flush followed by flush Two clocks 

fst followed by pipelined floating-paint operation One clock 
that overwrites the register being stored 
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8.4 Instruction Characteristics 

The following table lists some of the characteristics 
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 (vector-integer) unit 
M Floating-point multiplier unit 

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

• Whether the instruction is a delayed branch in
struction. 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 

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 860 microprocessor automatically waits the 
necessary number of clocks to satisfy internal 
hardware requirements. The following notes de
fine the numeric codes that appear in the instruc
tion table: 

1. The following instruction should not be a con
ditional branch (bc, bnc, bc.t, or bnc.t). 

2. The destination should not be a source oper
and of the next two instructions. 
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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, sret 
should not be the same as the rdes! of the 
prior operation. 

5. The freg should not reference the destination 
of the next instruction if that instruction is a 
pipelined floating-point operation. 

6. The destination should not be a source oper
and of the next instruction. 

7. When the prior operation is scalar and multipli
er opt is sret, sre2 should not be the same as 
the rdes! of the prior operation. 

8. When the prior operation is scalar, sret and 
sre2 of the current operation should not be the 
same as rdes! of the prior operation. 

• Programming restrictions. These indicate combi
nations 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 (except in the case 
of external interrupts), nor a trap instruction, 
nor the target of a control-transfer instruction. 

b. 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 sequen
tial instruction. 1M should be zero (interrupts 
disabled) when the bri is executed. 

c. If rdes! is no! zero, sret must not be the same 
as rdest 

d. When the multiplier opt is sret, sret must not 
be the same as rdes!. 

e. If rdes! is no! zero, sret and sre2 must not be 
the same as rdes!. 
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Instruction 
Execution Pipelined? Sets Faults 

Performance Programming 
Unit Delayed? CC? Notes Restrictions 

adds E CC 1 
addu E CC 1 
and E CC 
andh E CC 
andnot E CC 
andnoth E CC 
bc E 
bc.t E D a 
bla E D a 
bnc E 
bnc.t E D a 
br E D a 
brl E D a,b 
bte E 
btne E 
call E D 2 a 
calli E D 2 a 
fadd.p A SE,RE 
faddp G 8 
faddz G 8 
fiadd.z G 8 
flsub.z G 8 
fix.p A SE,RE 
fld.y E DAT 2,3 
flush E 
fmlow.p M 4 
fmul.p M SE,RE 4 
form G 8 
frep.p M SE,RE 
frsqr.p M SE,RE 
fst.y E DAT 5 
fsub.p A SE,RE 
ftrunc.p A SE,RE 
fxfr G 6,8 
fzchkl G 8 
fzchks G 8 
Intovr E IT 
Ixfr E 2 
Id.c E 
Id.x E DAT 6 
or E CC 
orh E CC 
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Instruction 
Execution Pipelined? Sets 

Faults 
Performance Programming 

Unit Delayed? CC? 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.z G P 8 e 
pfisub.z G P 8 e 
pfix.p A P SE, RE 
pfld.z E P 2 
pfmul.p 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 OAT 
shl E 
shr E 
shra E 
shrd E 
st.c E 
st.x E OAT 
subs E CC 1 
subu E CC 1 
trap E IT 
xor E CC 
xorh E CC 
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rni~~~b~f-tss22fs 
MICHIGAN 

tlntal Corp. 
7071 Orchard Lake Road 
Suite 100 
West Bloomfield 48322 
Tel: (313) 851·8096 

MINNESOTA 

1~~1$.'~~ St.. Suite 360 
Bloominr,on 55431 

~~6~~b.s:ta~ii, 
MISSOURI 

l~nJg' ~g'Clty Expressway 
Suite 131 

f:rr3~~~ ~~~~ 
NEW JERSEY 

t~:~~~rro; Office Center 
328 Newman Springs Road 
Red Bank 07701 
Tel: (2Ql) 747·2233 

~k"ote~~~'ate Center 
75 Uvlngston Avenue 
First Floor 
Roseland 07068 

~~I~~~(N.~:g:~~ 

NEW MEXICO 

tlntel Corp. 
8500 Menaul Boulevard N.E. 
Suite B 295 

~~~:~~~~2~lJJl 
NEW YORK 

tlntet Corp .. 
rae~~s,s~~s Office Park 

~J;Jn~5t21i9~ 
tlntel Corp'-
~~Tt~ ~~gressway Or., South 

Islandia 11722 

~~~J~~:2;~2~6 

~~:~~r&Uslness Center 
Bldg. 300, Route 9 
Fishkill 12524 

~~~~\~.rs~~~~ 
NORTH CAROLINA 

tlntelCorp. 
5800 Executive Center Dr. 
Suite 105 
Charlotte 28212 

~~f7061.~3t~~ 

i~i~I~;ififf Road 

~:II~la~9r7~~8022 
OHIO 

~~11 ~~6enter Drive 
Suite 220 

~~J;~~~i208 

OKLAHOMA 

tlntelCorp. 
6801 N. Broadway 
Suite 115 

Or., Suite 100 

Oklahoma City 73162 
Tel: (405) 848:.s086 

OREGON 

T~~~~ ~re: Greenbrier Parkway 
Building B 
Beaverton 97006 

rni~~~S:i~8~\ 
PENNSYLVANIA 

tlntel Corp'-
455 Pennsylvania Avenue 
Suite 230 

~J~V~~~~~¥~034 
Intel Corp" 
400 Penn Center Blvd., Suite 610 

~~~:S(~~~h a1~1370 
PUERTO RICO 

tlntel Microprocessor Corp. 
South Industrial Park 
P.O. Box 910 
Las Piedras 00671 
Tel: (809) 733-8616 

TEXAS 

l~~~.~nrgerson Lane 
Suite 314 
AustIn 78752 
Tel: (512) 454-3628 

tlntel Corp'-
12000 Ford Road 
Suite 400 
Dallas 75234 

~:i~22\~1~l~~ 
tlntel Corp" 
7322 S.W. Freeway 
Suite 1490 
Houston 77074 

~~;~n~:~'~2~9~ 
UTAH 

1~"steJ~n)4OO South 
Suite 104 

~eln;tl~igr6051 
VIRGINIA 

tlntel Corp. 
1504 Santa Rosa Road 
Suite 108 
Richmond 23288 
Tel: (804) 282·5668 

WASHINGTON 

tlntel Corp. 
155108th Avenue N.E. 
Suite 386 
Bellevue 98004 

~~~grb~3~DJ'~2 
tlntel Corp. 
408 N. Mullan Road 
Suite 102 
Spokane 99206 
Tel: (509) 928-8086 

WISCONSIN 

tlntelCorp. 
330 S. Executive Or. 
SuIte 102 
Brookfield 53005 
Tel: (414) 784·8087 
FAX: (414) 796·2115 

CANADA 
BRITISH COLUMBIA 

Intel Semiconductor of Canada, Ltd. 

:U~a~~n:3~ 'Z~. Suite 202 

Tel: (604) 298-0387 
FAX: (604) 298-8234 
ONTARIO 

~:rstgI8~:~~~~~c~~~~ Canada, Ltd. 

Suite 250 
Ottawa K2B8H6 
Tel: (613) 829·9714 
TLX: 053-4115 

tlntel Semiconductor of canada. Ltd. 
190 Attwett Drive 
Suite50Q 
Rexdale M9W 6H8 
Tel: (416) 675-2105 
TLX: 06983574 
FAX: (416) 675-2438 

QUEBEC 

t1nJ~t~~~g~:~f Canada, Ltd. 

Pointe Claire H9R 3K2 
Tel: (514) 694-9130 
TWX: 514·694·9134 



ALABAMA 

Intel Corp. 
5015 Bradford Dr., #2 
Huntsville 35805 
Tel: (205) 830-4010 

ARIZONA 

Intel Corp. 
500 E. Fry Blvd., Suite M-15 
Sierra Vista 85635 
Tel: (602) 459-5010 

~~t~~ ~~r~i Dorado Place 
Suite 301 
Tucson 85715 
Tel: (602) 299-6815 

CALIFORNIA 

Intel Corp. 
21515 Vanowen Street 
Suite 116 

~:I~(H1a8r~~~;: 
I 

hway 

Intel Corp. 

~~?s~9~~~;5~~· 
Tel: (916) 351-6143 

~~!~~~ro ~~A1~ulte 101 
Tel: (916) 920-8096 

Intel Corp. 
4350 Executive Drive 
Suite 105 

~:r (~~~°.J~~;Jao 
Intel Corp." 
400 N. Tustin Avenue 
Suite 450 
Santa Ana 92705 

~~;J:b-S;i5~~~ 
Intel Corp." 
San Tomas 4 
2700 San Tomas Expressway 
2nd Floor 
Santa Clara 95051 

~~g~~~8565 
COLORADO 

Intel Corp. 
4445 Northpark Drive 
Suite 100 

~:r:0[a~) ~Ct's~~g0907 

~~~!,r~ St., Suite 915 

~:~~~b~ii'~S:9 
CONNECTICUT 

Intel Corp. 
26 MiII- Plain Road 
2nd Floor 

~J~~b!i~\3909 

CALIFORNIA 

2700 San Tomas Expressway 
Santa Clara 95051 
Tel: (408) 970-1700 

CALIFORNIA 

2700 San Tomas Expressway 
Santa Clara 95051 
Tel: (408) 986-8086 

DOMESTIC SERVICE OFFICES 
FLORIDA 

Intel Corp. 
6363 N.W. 6th Way 
Suite 100 
F1. Lauderdale 33309 

~~~~ib?;5~~0~ 
FAX: 305-772-8193 

Intel Corp. 
5850 T.G. Lee Blvd. 
Suite 340 
Orlando 32822 

~~~~~05J_~:~m~ 

~~t:~~~~. Street North 
Suite 170 
S1. Petersburg 33716 

~~f~,sJ-~j~~~6~ 
GEORGIA 

Intel Corp. 
3280 POinte Parkway 
Suite 200 
Norcross 30092 
Tel: (404) 449-0541 

ILLINOIS 

~nJgl~°t!:f.l~ingale Road 
Suite 400 

~;r(M~~~po~Jj~ 
INDIANA 

Intel Corp. 
8777 Purdue Road 
Suite 125 

~e~~~m~~)~~t-i~~~ 
IOWA 

Intel Corp. 
1930 S1. Andrews Drive N.E. 
2nd Floor 
Cedar Rapids 52402 
Tel: (319) 393-5510 

KANSAS 

Intel Corp. 
8400 W. 11 Oth Street 
Suite 170 
Overland Park 66210 
Tel: (913) 345-2727 

MARYLAND 

Intel Corp" 
7321 Pamway Drive South 
SuiteC 
Hanover 21076 

~~~~1b?ia~~5:4 

~~~ ~~ker Drive 
Suite 550 
GreenbeH 20770 
Tel: (301) 441-1020 

MASSACHUSETTS 

Intel Corp.· 
Westford Corp. Center 
3 Cartlsle Road 
2nd Floor 
Westford 01886 

~~~~~b~~~6'f~ 

MICHIGAN 

Intel Corp. 
7071 Orchard Lake Road 
Suite 100 
West Bloomfield 48033 
Tel: (313) 851.s096 

MINNESOTA 

MISSOURI 

Intel Corp. 
4203 Earth City Expressway 
Suite 131 

~:rr3r~? 2~~~0 
NEW JERSEY 

W!~lt~~~aza III 
Raritan Cenler 
Edison 08817 
Tel: (201) 225-3000 

Intel Corp. 
385 Sylvan Avenue 

f~P:I&~~)~~~~:2~7632 
TWX: 710-991-8593 

Intel Corp" 
Parkway 109 Office Center 
328 Newman Springs Road 
Red Bank 07701 
Tel: (201) 747-2233 

!~nJe~~r~ce.·ate Center 
75 Uvingston Avenue 
First Floor 
Roseland 07068 

~1~~~~-j~~~~ 
NEW MEXICO 

Intel Corp. 
8500 Menaul Boulevard N.E. 
SuiteB 295 

~~~~&~'§)W2~:JJ~ 
NEW YORK 

Intel Corp. 
127 Main Street 
Binghamton 13905 

~~~~66Wi_j~~~~j 
Intel Corp" 
ra~c~~~sJ50s Office Park 

~~;J~b~2553-2J3~ 

NORTH CAROLINA 

Intel Corp. 
5700 Executive Drive 
Suite 213 
Charlotte 28212 
Tel: (704) 568-8966 

~~~ ~~~eadowview Road 
Suite 206 
Greensboro 27407 
Tel: (919) 294-1541 

Intel Corp. 

~~~ f62Cliff Road 

~:II~i8~ 9r7\~7.s022 
OHIO 

Intel Corp: 
3401 Park Center Drive 
Suite 220 

~~J~i~5~08 

OKLAHOMA 

:,ra~~ ~~rGroadway 
Suite 115 
Oklahoma City 73162 
Tel: (405) 848-8086 

OREGON 

Parkway 

~2~ ~~2\lam Young Pamway 
Hillsboro 97123 
Tel: (503) 681·8080 

PENNSYLVANIA 

IntelCorp.* 
455 Pennsylvania Avenue 
Suite 230 

~~T'~\~l~o~034 
Intel Corp" 
400 Penn Center Blvd. 
8ulte610 

~:(~~~nJ~~~70 
PUERTO RICO 

Intel Microprocessor Corp. 
South Industrial Park 
P.O.80x910 
Las Piedras 00671 
Tel: (809) 733-8616 

TEXAS 

Intel Corp. 
313 E. Anderson lane 
Suite 314 
Austin 78752 
Tel: (512) 454-3628 

CUSTOMER TRAINING CENTERS 
ILLINOIS 

~~~:u~~~inH8~eil300 
Tel: (312) 3fo-5700 

MASSACHUSETTS 

3 Canisle Road 
Westford 01886 
Tel: (508) 692-1000 

MARYLAND 

7833 Walker Dr., 4th Floor 
Greenbelt 20770 
Tel: (301) 220-3380 

SYSTEMS ENGINEERING OFFICES 
ILLINOIS NEW YORK 

~:;~~nH8~l!;l300 
Tel: (312) 3f0-8031 

300 Motor Parkway 

~:I~fc,a~g:a1~:g0 

TEXAS (Cont'd.) 

Intel Corp." 
12000 Ford Road 
Suite 400 
Dallas 75234 

~~f~l,~~:t~ 
Intel Corp." 
7322 S.w. Freeway 
Suite 1490 
Houston 77074 
Tel: (713) 988-808tI 
TWX: 910-881-2490 

UTAH 

Inlel Corp. 
428 East 6400 South 
Suite 104 

~~~~1S:J:.s051 
VIRGINIA 

WASHINGTON 

~~ll~~·Avenue N.E. 
Suite 386 
Bellevue 98004 

~~~n~::OS2 

WISCONSIN 

CANADA 
BRITISH COLUMBIA 

ONTARIO 

Lid. 

Intel Semiconductor of canada, Ltd. 
2650 Queensview Drive 
Suite 250 
Ottawa K2B8H6 

+~~~1\l-~~~9714 
Intel Semiconductor of Canada, Ltd. 
190 Attwell Drive 

QUEBEC 

Intel SemiConductor of Canada, Ltd. 
620 St. John Boulevard 
Pointe Claire H9R 3K2 

~~J:~~,~ 

CG/SALE/012589 




