








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































376 EMBEDDED PROCESSOR 

Table 6.5. 80376 A.C. Characteristics at 20 MHz (Continued) 
Functional Operating Range: Vee= 5V ±10%; TcASE = o·c to 115°C for 88-pin PGA or 100-pin PQFP 

Symbol Parameter Min Max Unit Figure Notes 

t14 HLDA Valid Delay 4 28 ns 6.5 CL= 75 pF(4) 

t15 NA Setup Time 5 ns 6.4 

t15 NA Hold Time 12 ns 6.4 

t10 READY Setup Time 12 ns 6.4 

t2o READY Hold Time 4 ns 6.4 

t21 D15-Do Read Data Setup Time 9 ns 6.4 

t22 D15-Do Read Data Hold Time 6 ns 6.4 

t23 HOLD Setup Time 17 ns 6.4 

t24 HOLD Hold Time 5 ns 6.4 

t25 RESET Setup Time 12 ns 6.7 

t26 RESET Hold Time 4 ns 6.7 

t27 NMI, INTR Setup Time 16 ns 6.4 (2) 

t2a NMI, INTR Hold Time 16 ns 6.4 (2) 

t29 PEREQ, ERROR, BUSY, FLT 14 ns 6.4 (2) 

Setup Time 

t3o PEREQ, ERROR, BUSY, FLT 5 ns 6.4 (2) 

Hold Time 

NOTES: 
1. Float condition occurs when maximum output current becomes less than ILO in magnitude. Float delay is not 100% 
tested. 
2. These inputs are allowed to be asynchronous to CLK2. The setup and hold specifications are given for testing purposes, 
to assure recognition within a specific CLK2 period. 
3. These are not tested. They are guaranteed by design characterization. 
4. Tested with CL set to 50 pF and derated to support the indicated distributed capacitive load. See Figures 6.8 through 6.10 
for capacitive derating curves. 
5. The 80376 does not have t17 or t15 timing specifications. 

A.C. TEST LOADS A.C. TIMING WAVEFORMS 

80376 
OUTPUT <>--i 

240182-36 

240182-37 

Figure 6.2. A.C. Test Loads Figure 6.3. CLK2 Waveform 
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240182-38 

Figure 6.4. A.C. Timing Waveforms-Input Setup and Hold Timing 
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D0-015 [ 
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Figure 6.5. A.C. Timing Waveforms-Output Valid Delay Timing 
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MAX 

MAX 
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(HIGHZ) 

@ALSO APPLIES TO DATA FLOAT WHEN WRITE 
CYCLE IS FOLLOWED BY READ OR IDLE 

MAX 

240182-40 

Figure 6.6. A.C. Timing Waveforms-Output Float Delay and HLDA Valld Delay Timing 

-RESET-----INITIALIZATION SEQUENCE----

CLK2 [ 

RESET [ 

240182-41 
The second internal processor phase following RESET high-to-low transition {provided t25 and t2e are met) is «1>2. 

Figure 6.7. A.C. Timing Wave.forms-RESET Setup and Hold Timing, and Internal Phase 
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Figure 6.8. Typical Output Valid Delay versus 
Load Capacitance at Maximum Operating 

Temperature (CL = 120 pf) 

Figure 6.9. Typical Output Valid Delay versus 
Load Capacitance at Maximum Operating 

Temperature (CL = 75 pf) 
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Figure 6.10. Typical Output Rise 
Time versus Load Capacitance at 
Maximum Operating Temperature 
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Figure 6.11. Typical Ice vs Frequency 
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6.5 Designing for the ICE™-376 
Emulator 

The 376 embedded processor in-circuit emulator 
product is the ICE-376 emulator. Use of the emula­
tor requires the target system to provide a socket 
that is compatible with the ICE-376 emulator. The 
80376 offers two different probes for emulating user 
systems: an 88-pin PGA probe and a 100-pin fine 
pitch flat-pack probe. The 100-pin fine pitch flat­
pack probe requires a socket, called the 100-pin 
PQFP, which is available from 3-M Textool (part 
number 2-0100-07243-000). The ICE-376 emulator 
probe attaches to the target system via an adapter 
which replaces the 80376 component in the target 
system. Because of the high operating frequency of 
80376 systems and of the ICE-376 emulator, there is 
no buffering between the 80376 emulation proces­
sor in the ICE-376 emulator probe and the target 
system. A direct result of the non-buffered intercon­
nect is that the ICE-376 emulator shares the ad­
dress and data bus with the user's system, and the 
RESET signal is intercepted by the ICE emulator 
hardware. In order for the ICE-376 emulator to be 
functional in the user's system without the Optional 
Isolation Board (OIB) the designer must be aware of 
the following conditions: 

1. The bus controller must only enable data trans­
ceivers onto the data bus during valid read cycles 
of the 80376, other local devices or other bus 
masters. 

2. Before another bus master drives the local proc­
essor address bus, the other master must gain 
control of the address bus by asserting HOLD and 
receiving the HLDA response. 

3. The emulation processor receives the RESET sig­
nal 2 or 4 CLK2 cycles later than an 80376 would, 
and responds to RESET later. Correct phase of 
the response is guaranteed. 

In addition to the above considerations, the ICE-376 
emulator processor module has several electrical 
and mechanical characteristics that should be taken 
into consideration when designing the 80376 sys­
tem. 

Capacitive Loading: ICE-376 adds up to 27 pF to 
each 80376 signal. 

Drive Requirements: ICE-376 adds one FAST TIL 
load on the CLK2, control, address, and \;lata lines. 
These loads are within the processor module and 
are driven by the 80376 emulation processor, which 
has standard drive and loading capability listed in 
Tables 6.3 and 6.4. 

Power Requirements: For noise immunity and 
CMOS latch-up protection the ICE-376 emulator 
processor module is powered by the user system. 
The circuitry on the processor module draws up to 
1.4A including the maximum 80376 Ice from the 
user 80376 socket. 

80376 Location and Orientation: The ICE-376 em­
ulator processor module may require lateral clear­
ance. Figure 6.12 shows the clearance requirements 
of the iMP adapter and Figure 6.13 shows the clear­
ance requirements of the 88-pin PGA adapter. The 

i.--------- 17.5" ---------+/ i--3.5" i-""'T"' ____ _, 13.0" 

Dt------~=~-=-~:--~--F_-_L_~~_-=x= __ i_e-_=--L--~~=:--::-::_-__ .J 

----
FLEXIBLE 4.0" 

----
t 

PIN 1 

1------------------ 26.75" ----------------~ 

1.25" 

Figure 6.12. Preliminary ICE™-376 Emulator User Cable with PQFP Adapter 
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b 

FLEX­
IBLE 

PIN 1 

rP:::m 
llkJlJ 

240182-50 

Figure 6.13. ICE™-376 Emulator User Cabte with 88-Pin PGA Adapter 

optional isolation board (018), which provides extra 
electrical buffering and has the same lateral clear­
ance requirements as Figures 6.12 and 6.13, adds 
an additional 0.5 inches to the vertical clearance re­
quirement. This is illustrated in Figure 6.14. 

Optional Isolation Board (018) and the CLK2 
speed reduction: Due to the unbuffered probe de· 
sign, the ICE-376 emulator is susceptible to errors 

on the user's bus. The 018 allows the ICE-376 emu­
lator to function in user systems with faults (shorted 
signals, etc.). After electrical verification the 018 
may be removed. When the 018 is installed, the user 
system must have a maximum CLK2 frequency of 20 
MHz. 

i.----------12.75"---------

o ....... _-_-~=~==::-----F=~-:_-~=--X~-I~-B-_=L=~--=::-_-=_-_ __. 

- -=-=--=-=--
FLEXIBLE ----------

t 
PIN 1 

u:a-· ----22.0"------·1 
oc::r ~ 

1.r.6@ cg 
~ ,IFJI, 

240182-51 

Figure 6.14. ICE™-376 Emulator User Cable with OIB and PQFP Adapter 
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7.0 DIFFERENCES BETWEEN THE 
80376 AND THE 80386 

The following are the major differences between the 
80376 and the 80386. 

1. The 80376 generates byte selects on BHE and 
BLE (like the 8086 and 80286 microprocessors) 
to distinguish the upper and lower bytes on its 
16-bit data bus. The 80386 uses four-byte selects, 
BEO-BE3, to distinguish between the different 
bytes on its 32-bit bus. 

2. The 80376 has no bus sizing option. The 80386 
can select between either a 32-bit bus or a 16-bit 
bus by use of the BS16 input. The 80376 has a 
16-bit bus size. 

3. The NA pin operation in the 80376 is identical to 
that of the NA pin on the 80386 with one excep­
tion: the NA pin of the 80386 cannot be activated 
on 16-bit bus cycles (where BS16 is LOW in the 
80386 case), whereas NA can be activated on 
any 80376 bus cycle. 

4. The contents of all 80376 registers at reset are 
identical to the contents of the 80386 registers at 
reset, except the DX register. The DX register 
contains a component-stepping identifier at reset, 
i.e. 

in 80386, after reset DH = 03H indicates 80386 
DL = revision number; 

in 80376, after reset DH = 33H indicates 80376 
DL = revision number. 

5. The 80386 uses A31 and M/10 as a select for 
numerics coprocessor. The 80376 uses the 
A23 and M/10 to select its numerics coproces­
sor. 

6. The 80386 prefetch unit fetches code in four­
byte units. The 80376 prefetch unit reads two 
bytes as one unit (like the 80286 microproces­
sor). In BS16 mode, the 80386 takes two con­
secutive bus cycles to complete a prefetch re­
quest. If there is a data read or write request 
after the prefetch starts, the 80386 will fetch 
all four bytes before addressing the new re­
quest. 
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7. The 80376 has no paging mechanism. 

8. The 80376 starts executing code in what corre­
sponds to the 80386 protected mode. The 80386 
starts execution in real mode, which is then used 
to enter protected mode. 

9. The 80386 has a virtual-86 mode that allows the 
execution of a real mode 8086 program as a task 
in protected mode. The 80376 has no virtual-86 
mode. 

10. The 80386 maps a 48-bit logical address into a 
32-bit physical address by segmentation and 
paging. The 80376 maps its 48-bit logical ad­
dress into a 24-bit physical address by segmen­
tation only. 

11. The 80376 uses the 80387SX numerics coproc­
essor for floating point operations, while the 
80386 uses the 80387 coprocessor. 

12. The 80386 can execute from 16-bit code seg­
ments. The 80376 can only execute from 32-bit 
code Segments. 

13. The 80376 has an input called FLT which three­
states all bidirectional and output pins, including 
HLDA, when asserted. It is used with ON Circuit 
Emulation (ONCE). 

8.0 INSTRUCTION SET 

This section describes the 376 embedded processor 
instruction set. Table 8.1 lists all instructions along 
with instruction encoding diagrams and clock 
counts. Further details of the instruction encoding 
are then provided in the following sections, which 
completely describe the encoding structure and the 
definition of all fields occurring within 80376 instruc­
tions. 

8.1 80376 Instruction Encoding and 
Clock Count Summary 

To calculate elapsed time for an instruction, multiply 
the instruction clock count, as listed in Table 8.1 be- I 
low, by the processor clock period (e.g. 50 ns for an 
80376 operating at 20 MHz). The actual clock count 
of an 80376 program will average 10% more 
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than the calculated clock count due to instruction 
sequences which execute faster than they can be 
fetched from memory. 

Instruction Clock Count Assumptions: 

1. The instruction has been prefetched, decoded, 
and is ready for execution. 

2. Bus cycles do not require wait states. 

3. There are no local bus HOLD requests delaying 
processor acess to the bus. 

4. No exceptions are detected during instruction ex­
ecution. 

5. If an effective address is calculated, it does not 
use two general register components. One regis­
ter, scaling and displacement can be used within 
the clock counts showns. However, if the effec­
tive address calculation uses two general register 
components, add 1 clock to the clock count 
shown. 

6. Memory reference instruction accesses byte or 
aligned 16-bit operands. 

Instruction Clock Count Notation 

- If two clock counts are given, the smaller refers to 
a register operand and the larger refers to a 
memory operand. 

-n = number of times repeated. 

-m = number of components in the next instruc-
tion executed, where the entire displacement (if 
any) counts as one component, the entire im­
mediate data (if any) counts as one component, 
and all other bytes of the instruction and pre­
fix(es) each count as one component. 

Misaligned or 32-Bit Operand Accesses: 

- If instructions accesses a misaligned 16-bit oper­
and or 32-bit operand on even address add: 

2* clocks for read or write. 

4 * • clocks for read and write. 

- If instructions accesses a 32-bit operand on odd 
address add: 

4 • clocks for read or write. 

a•• clocks for read and write. 

Wait States: 

Wait states add 1 clock per wait state to instruction 
execution for each data access. 
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Table 8.1. 80376 Instruction Set Clock Count Summary 

Clock Number 
Instruction Format of Dllta Nola Counts Cycles 

GENERAL DATA TRANSFER 
MOY= Move: 

Register to Register/Memory 1000100w mod reg rim I 2/2' 0/1' a 

Register/Memory to Register 1000101w mod reg rim I 2/4' 0/1' a 

Immediate to Register/Memory 1100011 w modOOO rim I immediate data 212• 0/1' a 

Immediate to Register (Short Form) 1011 w reg Immediate data 2 2 

Memory to Accumulator (Short Form) 1010000w full displacement 4' 1' a 

Accumulator to Memory (Short Form) 1010001w full displacement 2' 1' a 

Register/Memory to Segment Register I 10001110 modsreg3 rim I 22/23' 016' a,b,c 

Segment Register to Register/Memory I 10001100 modsreg3 rim I 2/2' 0/1' a 

MOVSX = Move with Sign Extension 

Register from Register/Memory I 00001111 I 101111 lw I mod reg rim I 3/6' 0/1' a 

MOVZX = Move with Zaro Extension 

Register from Register/Memory 00001111 1011011 w I mod reg r/ml 3/6' 0/1' a 

PUSH = Push: 

Register/Memory 11111111 mod11 O rim I 719' 2/4' a 

Register (Short Form) 01010 reg 4 2 a 

Segment Register (ES, CS, SS or OS) ooosreg211 o 4 2 a 
Segment Register (FS or GS) 

00001111 1 Osreg3000 I 4 2 a 

Immediate 01101090 immediata data 4 2 a 

PUSHA = Push All 01100000 34 16 a 

POP= Pop 

Register/Memory I 10001111 modOOO r/m'I 719' 2/4' a 

Register (Short Form) 101011 reg 6 2 a 

Segment Register (ES, SS or OS) I ooosreg2111 25 6 a,b,c 

Segment Register (FS or GS) I 00001111 1Osreg3001 I 25 6 a,b,c 

POPA = Pop All. I 01100001 40 16 a 

XCHG = Exchange 

Register/Memory with Register I 1000011w I mod reg rtmj 3/5 .. 012•• a,m 

Register with Accumulator (Short Form) 110010 reg I 3 0 

IN = Input from: 

Fixed Port I 111001 Ow I port number I 6' 1' f,k 

26' 1• f,I 

Variable Pert I 111011 Ow I 7• 1• f,k 

27• 1' f,I 

OUT = Output to: 

Fixed Port I 1110011w I port number I 4' 1' f,k 

24• 1' f,I 

Variable Port I 111011 lw I 5• 1' f,k 

26' 1• f,I 

LEA = Load EA to R..-r I 10001101 I mod reg r/mj 2 

26-73 



376 EMBEDDED PROCESSOR 

Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
Instruction Format Counts of Data Notes 

Cycles 

SEGMENT CONTROL 

LDS = Load Pointer to DS 11000101 mod reg rim 26' 6' a,b,c 

LES = Load Pointer to ES 11000100 mod reg rim 26' 6' a, b,c 

LFS = Load Pointer to FS 00001111 10110100 mod reg rtml 29' 6' a, b,c 

LGS = Load Pointer to GS 00001111 10110101 mod reg r/ml 29' 6' a, b,c 

LSS = Load Pointer to SS 00001111 10110010 mod reg rim I 26' 6' a, b,c 

FLAG CONTROL 

CLC = Clear carry Flag I 11111000 2 

CLD = Clear Direction Aag I 11111100 2 

CLI = Clear Interrupt Enable Aag I 11111010 B f 

CL TS = Clear Task Switched Flag I 00001111 00000110 I 5 e 

CMC = Complement Carry Flag I 11110101 2 

LAHF = Load AH Into Aag I 10011111 2 

POPF = Pop Aags I 10011101 7 a,g 

PUSHF = Push Flags I 10011100 4 a 

SAHF = Store AH Into Flags I 10011110 3 

STC = Set Carry Flag I 11111001 2 

STD = Set Direction Aag I 11111101 2 

STI = Set Interrupt Enable Flag I 11111011 B f 

ARITHMETIC 
ADD= Add 

Register to Register I OOOOOOdw mod reg rim I 2 

Register to Memory I ooooooow mod reg rim I 7" 2" a 

Memory to Register I 0000001w mod reg rtml 6' 1' a 

Immediate to Register /Memory I 100000sw modOOO rtml immediate data 217 .. 012 .. a 

Immediate to Accumulator (Short Form) I 0000010w immediate data 2 

ADC = Add with Carry 

Register to Register I 000100dw mod reg rim I 2 

Register to Memory I 0001000w mod reg rim I 7" 2" a 

Memory to Register I 0001001w mod reg rtml 6' 1• a 

Immediate to Register /Memory I 100000sw modO 1 O r/ml immediate data 217" 012" a 

Immediate to Accumulator (Short Form) I 0001010w immediate data 2 

INC = Increment 

Register/Memory I 1111111w I modOOO r/ml 2/6" 012 .. a 

Register (Short Form) 101000 reg I 2 
' 

SUB = Subtract 

Register from Register I 001010dw I mod reg r/ml 2 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock 
Number 

Instruction Format Counts 
Of Data Notes 
Cycles 

ARITHMETIC (Continued) 

Register from Memory I 00101 OOw I mod reg r/ml 7" 2•• a 

Memory from Register I 0010101w lmodreg rtm) s• 1 a 

Immediate from Register/Memory I 100000sw lmod101 r/ml immediate data 217" 0/1" a 

Immediate from Accumulator (Short Form) I 001011ow) immediate data 2 

SBB ~ Subtract with Borrow 

Register from Register 00011 Odw I mod reg rtm) 2 

Register from Memory ooo 11 OOw I mod reg rtm) 7" 2" a 

Memory from Register 0001101 w I mod reg rtm) s• 1• a 

Immediate from Register/Memory 1 OOOOOsw lmod011 rim) immediate data 217" 012" a 

Immediate from Accumulator (Short Form) 000111ow) immediate data 2 

DEC ~ Decrement 

Register/Memory I 1111111w lreg001 r/ml 216" 012•• a 

Register (Short Form) )o 1oo1 reg) 2 

CMP ~ Compare 

Register with Register 00111 Odw I mod reg rtm) 2 

Memory with Register 00111 OOw lmodreg rim\ 5• 1• a 

Register with Memory ·0011101 w jmodreg r/ml 6" 2" a 

Immediate with Register/Memory 100000sw lmod111 r Im I immediate data 215• 011• a 

Immediate with Accumulator (Short Form) 001111 Ow) immediate data 2 

NEG ~ Change Sign 1111011w lmod011 rtm) 2/6• 012• a 

AAA ~ ASCII Adjustfor Add I oo 11o111 I 4 

AAS ~ ASCII Adjust for Subtract [ 00111111] 4 

DAA ~ Decimal Adjust for Add [00100111] 4 

DAS ~ Decimal Adjust for Subtract I 00101111 I 4 

MUL ~ Multiply (Unsigned) 

Accumulator with Register/Memory I 1111O11 w I mod 100 rtm) 
Multiplier-Byte 12-17/15-20 0/1 a,n 

-Word 12-25/15-28. 011• a,n 

-Doubleword 12-41/17-46. 012• a,n 

IMUL ~ Integer Multiply (Signed) 

Accumulator with Register/Memory I 1111O11 w I mod 1O1 rtm) 
Multiplier-Byte 12-17/15-20 0/1 a,n 

-Word 12-25/15-28. 0/1" a,n 

-Doubleword 12-41/17-46. 012• a,n 

Register with Register/Memory I 00001111 I 10101111 I mod reg r/mj 

Multiplier-Byte 12-17/15-20 0/1 a,n 

-Word 12-25/15-28. 011• a,n 

-Doubleword 12-41/17-46• 012• a,n 

Register/Memory with Immediate to Register I 01101Os1 I mod reg r/ml immediate data 

-Word 13-26/14-27" 0/1" a,n 

-Doubleword 13-42/16-45. 012• a,n 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
Instruction Format Counts Of Data Notes 

Cycles 

ARITHMETIC (Continued) 
DIV = Divide (Unsigned) 

Accumulator by Register/Memory I 1111o11 w jmod 11 o r/ml 

Divisor-Byte 14/17 0/1 a,o 
-Word 22125' 0/1' a,o 
-Ooubleword 38/43' 012' a,o 

IDIV = Integer Divide (Signed) 

Accumulator by Register /Memory I 1111011w jmod111 rtml 

Divisor-Byte 19/22 0/1 a,o 
-Word 27/30' 0/1 a,o 
-Ooubleword 43/48' 012' a,o 

AAD = ASCII Adjusllor Divide I 11010101 loooo101ol 19 

AAM = ASCII Adjust for Multiply I 11010100 I 00001010 I 17 

CBW = Convert Byte to Word I 100110001 3 

CWD = Convert Word to Double Word I 10011001 I 2 

LOGIC 

Shift Rotate Instructions 
Not Through Carry (ROL, ROR, SAL, SAR, SHL, and SHR) 

Register /Memory by 1 j 1101ooow jmodTTT rtml air• 012** a 

Register/Memory by CL ! 1101001w jmodTTT r/ml 317•• 0/2** a 

Register/Memory by Immediate Count I 11 OOOOOw lmodTTT r/mlimmed 8-bit data 3/7" 012 .. a 

Through Carry (RCL and RCR) 

Register/Memory by 1 I 11o1 ooow jmodTTT r/ml 9/10** 012•• a 

Register/Memory by CL I 1101001 w lmodTTT r/ml 9/10" 10/2 .. a 

Register/Memory by Immediate Count I 11 ooooow lmodTTT. r/mlimmed 8-bit data 9/10 .. 012** a 

TTT Instruction 
000 AOL 
001 ROR 
010 RCL 
011 RCR 
100 SHL/SAL 
101 SHR 
111 SAR 

SHLD = Shift Left Double 

Register/Memory by Immediate I 00001111 I 10100100 I mod reg r /ml immed 8-bit data 3/7 .. 012" 

Register /Memory by CL I 00001111 I 10100101 jmodreg rtml - 3/7" 012•• 

SHRD = Shift Right Double 

Register/Memory by Immediate I 00001111 I 10101100 lmodreg r/mlimmed 8-bitdata 317** 0/2" 

Register /Memory by CL I 00001111 I 10101101 lmodreg r/ml 3/7" 012 .. 

AND= And 

Register to Register I 001 OOOdw lmodreg r/ml 2 
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a e T bl 8 1 80376 I ns ruction e oc S tCI kC ount s ummll!} (C ontmue d) 

Clock Number 
Instruction Format 

Counts of Data Notes 
Cycles 

LOGIC (Continued) 

Register to Memory I 0010000w I mod reg r/ml 7" 2" a 

Memory to Register I 0010001w Jmodreg r/ml 6' 1' a 

Immediate to Register/Memory I 1 OOOOOOw Jmod 1 00 r/ml immediate data 217" 0/2 .... a 

Immediate to Accumulator (Short Form) I 0010O1 Ow I immediate data 2 

TEST = And Function to Flags, No Result 

Register/Memory and Register I 1000010w I mod reg r/ml 2/5' 0/1' a 

Immediate Data and Register/Memory I 1111011 w lmodOOO r/ml immediate data 215' 0/1' a 

Immediate Data and Accumulator 
(Short Form) I 1O1O1 OOw J immediate data 2 

OR~ Or 

Register to Register I 00001 Odw Jmodreg rtmj 2 

Register to Memory I 00001 OOw Jmodreg rtmj 7" 2" a 

Memory to Register I 0000101w Jmodreg rtmj 6' 1• a 

Immediate to Register/Memory I 1000000w Jmod001 r/ml imm.ediatedata 217 .. 012" a 

Immediate to Accumulator (Short Form) I O 00011 Ow j immediate data 2 

XOR ~ Exclusive Or 

Register to Register I 0011 OOdw Jmodreg rtmj 2 

Register to Memory 0011 OOOw Jmodreg r/ml 7" 2 .. a 

Memory to Register 0011001w Jmodreg r/ml 6' 1' a 

Immediate to Register/Memory 1 OOOOOOw Jmod11 O r/ml immediate data 217*"' 012-- a 

Immediate to Accumulator (Short Form) O O 1 1 O 1 O w I immediate data 2 

NOT ~ Invert Register/Memory 1111011w lmod010 r/ml 2/6" 0/2*" a 

STRING MANIPULATION 

CMPS ~ Compare Byte Word I 101 0011 w 10• 2• a 

I 9" 1" a,f,k 
INS ~ Input Byte/Word from DX Port 011011 ow 

29•• 1" a,f,I 

LOOS ~ Load Byte/Word to AL/ AX/EAX I 101011 Ow 5• 1' a 

MOVS ~ Move Byte Word I 1010010w 7" 2" a 

OUTS ~ Output Byte/Word to DX Port I 8" 1" a,f,k 
0110111 w 

28" 1" a,f,I 

SCAS ~ Scan Byte Word I 1010111 w 7' 1• a 

STOS ~ Store Byte/Word from 

AL/AX/EX I 10101o1 w I 4• 1' a 

XLA T ~ Translate String I 11010111 I 5• 1' a 

REPEATED STRING MANIPULATION 
Repeated by Count in CX or ECX 

REPE CMPS ~ Compare String 

(Find Non-Match) I 11110011 I 1o10011 w I 5 + sn•• 2n .. a 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock 
Number 

Instruction Format Counts 
of Data Notes 
Cycles 

REPEATED STRING MANIPULATION (Continued) 

REPNE CMPS = Compare Siring 

(Find Match) 11110010 I 1010011 w I 5 + 9n .. 2n .. a 

REP INS = Input String 11110011 I 011O11 Ow j 7 + sn• 1n' a,f,k 

27 + sn• 1n' a,f,I 

REP LODS = Load String 11110011 I 101O11 Ow j 5 +en• 1n' a 

REP MOVS = Move String 11110011 I 101001ow I 7 + 4n .. 2n .. a 

REP OUTS = Output String I o 11o111 w I 6 + 5n' 1n' a,f,k 
11110011 

26 + 5n' 1n' a,f,I 

REPE SCAS = Scan String 

(Find Non-ALI AXIEAX) I 11110011 I 1o1o111 w I 5 +an• 1n' a 

REPNE SCAS = Scan String 

(Find ALI AXIEAX) I 11110010 I 1o1o111 w I 5 +en• 1n' a 

REP STOS = Store String I 11110011 I 1010101w I 5 + sn• 1n' a 

BIT MANIPULATION 

BSF = Scan Bit Forward I 00001111 I 10111100 Jmodreg r/ml 10 + 3n .. 2n•• a 

BSA '" Scan Bit Reverse I 00001111 I 10111101 I mod reg r/ml 10 + 3n .. 2n .. a 

BT~ Teat Bit 

RegisterlMemory, Immediate Loooo1111l 1011101olmod100 r/mlimmed 8-bit daraj 3/6' 0/1' a 

Register/Memory, Register I 00001111 I 10100011 I mod reg r/ml 3/12' 0/1' a 

BTC = TestBltandComplement 

Register/Memory, Immediate [00001111l 10111010lmod111 r/mlimmed 8-bit dataj 618' 012' a 

Register/Memory, Register I 00001111 J 10111011·Jmodreg r/ml 6/13' 012' a 

BTR = Test Bit and Reset 

Register/Memory, Immediate (00001111l 10111010}mod110 r/m}immed 8-bit dataj 618' 012' a 

Register /Memory, Register I 00001111 I 10110011 Jmodreg rim! 6/13' 012' a 

BTS = Teat Bit and Set 

Register/Memory, Immediate I 00001111 I 1011101 0 Jmod101 rim I immed 8-bit data J 618' 012' a 

Register/Memory, Register I 00001111 I 10101011 I mod reg r/ml 6/13' 012• a 

CONTROL TRANSFER 

CALL= Call 

Direct within Segment I 11101000 I full displacement 9 + m• 2 j 

Register/Memory 

Indirect within Segment I 11 111 111 Jmod010 r/ml 9 + m/12 + m 2/3 a,j 

Direct Jntersegment I 10011010 I unsigned full offset, selector 42 + m 9 c,d,j 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
Instruction Format 

Counts 
of Data Notes 
Cycles 

CONTROL TRANSFER (Continued) 
(Direct lntersegment) 

Via Call Gate to Same Privilege Level 64 + m 13 a,c,d,j 
Via Call Gate to Different Privilege Level, 

(No Parameters) 98 + m 13 a,c,d,j 
Via Call Gate to Different Privilege Level, 

(x Parameters) 106 +ex+ m 13 + 4x a,c,d,j 

From 386 Task to 386 TSS 392 124 a,c,d,j 

Indirect lntersegment I 11111111 lmod011 rtmj 46 + m 10 a,c,d,j 

Via Call Gate to Same Privilege Level 68 + m 14 a,c,d,j 
Via Call Gate to Different Privilege Level, 

(No Parame1ers) 102 + m 14 a,c,d,j 

Via Call Gate to Different Privilege Level, 

(x Parameters) 110+8x+m 14 + 4x a,c,d,j 

From 386Task10 386 TSS 399 130 a,c,d,j 

JMP ~ Uncondltlonal Jump 

Short I 11101011 I s-bit displacement J 7 + m j 

Direct within Segment I 11101001 j full displacement 7 + m i 

Register/Memory Indirect within Segment I 11111111 jmod 100 rtmj 9 + m/14 + m 2/4 a,j 

Direct lntersegment I 11101010 I unsigned full offset, selector 37 + m 5 c,d,j 

Via Call Gate to Same Privilege Level 53 + m 9 a,c,d,j 

From 386 Task to 386 TSS 395 124 a,c,d,j 

Indirect lntersegment I 11111111 jmod101 rtmj 37 + m 9 a,c,d,j 

Via Call Gate to Same Privilege Level 59 + m 13 a,c,d,j 

From 386 Task to 386 TSS 401 124 a,c,d,j 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
Instruction Format Counts of Data Notes 

Cycles 

CONTROL TRANSFER (Continued) 
RET ~ Return from CALL: 

Within Segment I 11000011 I 12 + m 2 a,j,p 

Within Segment Adding Immediate to SP I 11000010 I 16-bit displ I 12 + m 2 a,j,p 

lntersegment I 11001011 I 36 + m 4 a,c,d,j,p 

lntersegment Adding Immediate to SP I 11001010 I 16-bit displ I 36 + m 4 a,c,d,j,p 

to Different Privilege Level 

lntersegment 80 4 c,d,j,p 
lntersegment Adding Immediate to SP 80 4 c,d,j,p 

CONDITIONAL JUMPS 

NOTE: Times Are Jump "Taken or Not Taken" 

JO ~ . Jump on Overflow 

8-Bit Displacement I 01110000 I 8-bitdispl I 7+mor3 i 

Full Displacement I 00001111 I 10000000 J full displacement 7 + mor3 j 

JNO ~ Jump on Not Overflow 

8-Bit Displacement I 01110001 I 8-bit displ I 7 + mor3 i 

Full Displacement I 00001111 I 10000001 I full displacement 7 + m,or3 j 

JB/JNAE ~ Jump on Below/Not Above or Equal 

8-Bit Displacement 1_011100101 8-bitdispl J 7 + mor3 j 

Full Displacement [ 00 O O 1 111 l 100Ooo1 OJ full displacement 7 + mor3 j 

JNB/JAE ~ JumponNotBelow/AboveorEqual 

8-Bit Displacement I 01110011 I 8-bitdispl I 7+mor3 j 

Full Displacement I 00001111 I 10000011 I full displacement 7 + m or3 j 

JE/ JZ ~ Jump on Equal/Zero 

8-Bit Displacement I 01110100 I 8-bitdispl I 7+mor3 j 

Full Displacement I 00001111 I 10000100 I full displacement 7 + mor3 j 

JNE/JNZ ~ Jump on Not Equal/Not Zero 

8-Bit Displacement I 01110101 I 8-bitdispl I 7+mor3 j 

Full Displacement I 00001111 I 10000101 I full displacement 7+mor3 i 

JBE/JNA ~ Jump on Below or Equal/Not Above 

8-Bit Displacement I 01110110 I 8-bitdispl I 7 + mor3 i 

Full Displacement I 00001111 I 10000110 I full displacement 7+mor3 i 

JNBE/ JA = Jump on Not Below or Equal/ Above 

8-Bit Displacement I 01110111 I 8-bitdispl I 7+mor3 i 

Full Displacement I 00001111 I 10000111 I full displacement 7+mor3 i 
JS ~ Jump on Sign 

8-Bit Displacement I 01111000 I 8-bltdispl I 7 + mor3 j 

Full Displacement I 00001111 I 10001000 I full displacement 7+mor3 j 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
Instruction Format 

Counts 
of Data Notes 
Cycles 

CONDITIONAL JUMPS (Continued) 

JNS = Jump on Not Sign 

8-Bit Displacement I o 1111oo1 I 8-bit displ I 7+mor3 j 

Full Displacement I 00001111 I 10001001 I full displacement 7+mor3 j 

JP/JPE = Jump on Parity/Parity Even 

8-Bit Displacement I o 1111o1 o I 8-bit displ I 7+mor3 j 

Full Displacement I 00001111 I 10001010 I full displacement 7 + mor3 j 

JNP I JPO = .Jump on Not Parity /Parity Odd 

8-Bit Displacement I o 1111o11 I 8-bit displ I 7+"1or3 j 

Full Displacement I 00001111 I 1ooo1o11 \ full displacement 7+mor3 i 

JL/ JNGE = Jump on Less/Not Greater or Equal 

8-Bit Displacement I o 11111 oo I 8-bit displ I 7 + mor3 j 

Full Displacement I 00001111 I 10001100 I full displacement 7 + mor3 j 

JNL/JGE = Jump on Not Less/Greater or Equal 

8-Bit Displacement I 01111101 I 8-bitdispl I 7+mor3 j 

Full Displacement I 00001111 I 10001101 I full displacement 7+mor3 j 

JLE/ JNG = Jump on Less or Equal/Not Greater 

8-Bit Displacement I 01 {1111 o I 8-bitdispl I 7 + mor3 j 

Full Displacement I 00001111 I 10001110 j full displacement 7 + mor3 j 

JNLE/ JG = Jump on Not Less or Equal/Greater 

8-Bit Displacement I 01111111 I 8-bitdispl I 7+mor3 j 

Full Displacement I 00001111 I 10001111 I full displacement 7 + mor3 j 

JECXZ = Jump on ECX Zero I 11100011 I 8-bitdispl I 9 + mor5 j 

(Address Size Prefix Differentiates JCXZ from JECXZ) 

LOOP = Loop ECX Times I 1110001 0 I 8-bitdispl I 11 + m i 

LOOPZ/LOOPE = Loop with 
Zero/Equal I 11100001 I 8-bitdispl I 11 + m i 

LOOPNZ/LOOPNE = Loop While 
Not Zero I 11100000 I 8-bitdispl I 11 + m j 

CONDITIONAL BYTE SET 
NOTE: Times Are Register/Memory 

SETO ~ Set Byte on Overflow 

To Register /Memory I 00001111 I 10010000 I modOOO rim I 415• 011• a 

SETNO = Set Byte on Not Overflow 

To Register/Memory I 00001111 I 10010001 lmodOOO rim I 4/5' 0/1' a 

SETB/SETNAE = Set Byte on Below/Not Above or Equal 

To Register/Memory j 00001111 I 10010010 lmodOOO rim I 415• 0/1' a 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
Instruction Format Counts of Data Notes 

Cycles 

CONDITIONAL BYTE SET (Continued) 

SETNB = Set Byte on Not Below/ Above or Equal 

To Register/Memory I 00001111 I 10010011 I modOOO rim I 415" 0/1" a 

SETE/SETZ = Set Byte on Equal/Zero 

To Register/Memory I 00001111 I 10010100 I modOOO rim I 4/5* 011• a 

SETNE/SETNZ = Set Byte on Not Equal/Not Zero 

To Register/Memory I 00001111 I 10010101 I modOOO rim I 4/5" 011• a 

SETBE/SETNA = Set Byte on Below or Equal/Not Above 

To Register/Memory I 00001111 I 10010110 I modOOO rim I 4/5' 011• a 

SETNBE/SET A = Set Byte on Not Below or Equal/ Above 

To Register/Memory I 00001111 I 10010111 I modOOO rim I 415" 011• a 

SETS = Set Byte on Sign 

To Register /Memory I 00001111 I 10011000 I modOOO rim I 4/5' 0/1' a 

SETNS = Set Byte on Not Sign 

To Register/Memory I 00001111 I 10011001 I modOOO rim I 4/5' 011• a 

SETP/SETPE = Set Byte on Parity/Parity Even 

To Register /Memory I 00001111 I 10011010 I modOOO rim I 4/5* 0/1" a 

SETNP/SETPO = Set Byte on Not Parity/Parity Odd 

To Register/Memory I 00001111 I 10011011 I modOOO rim I 4/5' 0/1' a 

SETUSETNGE = Set Byte on Lesa/Not Greater or Equal 

To Register/Memory I 0 0 0 0 1111 I 10011100 I modOOO rim I 4/5' 011• a 

SETNUSETGE = Set Byte on Not Lesa/Greater or Equal 

To Register/Memory I 00001111 I 01111101 I modOOO rim I 415" 011• a 

SETLE/SETNG = Set Byte on L- or Equal/Not Greater 

To Register/Memory I 00001111 I 10011110 I modOOO rim I 4/5" 0/1' a 

SETNLE/SETG = Set Byte on Not Lesa or Equal/Greater 

To Register /Memory I 00001111 I 10011111 I modooo rim I 4/5" 0/1' a 

ENTER = Enter Procedure [ 1 1 O O 1 O 0 O I 16-bit displacement, 8-bit level J 
L=O 10 a 
L=1 14 1 a 
L>1 17 +8(n - 1) 4(n -1) a 

LEAVE = Leave Procadure I 11001001 I 6 a 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
Instruction Format of o.ta Notea 

Counla 
~ ... 

INTERRUPT INSTRUCTIONS 

INT = Interrupt: 

Type Specified I 11001101 I type I 
Via Interrupt or Trap Gate 

to Same Privilege Level 71 14 c,d,j,p 
Via Interrupt or Trap Gate 

to Different Privilege Level 111 14 c,d,j,p 

From 386 Task to 386 TSS via Task Gate 467 140 c,d,j,p 

Type3 I 11001100 I 
Via Interrupt or Trap Gate 

to Same Privilege Level 71 14 c,d,j,p 

Via Interrupt or Trap Gate 
to Different Privilege Level 111 14 c,d,j,p 

From 386 Task to 386 TSS via Task Gate 308 138 c,d,j,p 

INTO = Interrupt 411 Overflow Flag Set J 1100111 0 I 
lfOF= 1: 3 
llOF = 0 

Via Interrupt or Trap Gate 
to Same Privilege Level 71 14 c,d,j,p 

Via Interrupt or Trap Gate 
to Different Privilege Level 111 14 c,d,j,p 

From 386 Task to 386 TSS via Task Gate 413 138 c,d,j,p 

m 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
lrlstructlorl Format 

Counts 
Of Data Notes 
Cycles 

INTERRUPT INSTRUCTIONS (Continued) 

Bound ~ Out of Range I 01100010 I mod reg rim I 
Interrupt 5 If Detect Value 

If In Range 10 0 a,c,d,j,o,p 

if Out of Range: 
Via Interrupt or Trap Gate 

to Same Privilege Level 71 14 c,d,j,p 

Via Interrupt or Trap Gate' 
to Different Privilege Level 111 14 c,d,j,p 

From 386 Task to 386 TSS via Task Gate 398 138 c,d,j,p 

INTERRUPT RETURN 

IRET = Interrupt Return I 11001111 I 
To the Same Privilege Level (within Task) 42 5 a,c,d,j,p 

To Different Privilege Level (within Task) 86 5 a,c,d,j,p 

From 386 Task to 386 TSS 328 138 c,d,j,p 

PROCESSOR CONTROL 

HLT =HALT I 111101 00 I 5 b 

MOV = Move to and from Control/Debug/Test Registers 

CRO from register I 00001111 I 00100010 11 eeereg I 10 b 

Register from CRO I 00001111 I 00100000 11 eee reg I 6 b 

DR0-3 from Register I 00001111 I 00100011 11 eeereg I 22 b 

DR6-7 from Register I 00001111 I 00100011 11 eeereg I 16 b 

Register from DR6-7 I 00001111 I 00100001 11 eee reg I 14 b 

Register from DR0-3 I 00001111 I 00100001 1 feee reg I 22 b 

NOP = No Operation I 10010000 I 3 

WAIT~Walt until BUSY Pin Is Negated I 10011011 I 6 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
Instruction Format 

Counts of Data Notes 
Cycles 

PROCESSOR EXTENSION INSTRUCTIONS 

Processor Extension Escape I 11011 TTT lmodLLL rim\ See 80387SX Data Sheet a 

ITT and LLL bits are opcode 
information for coprocessor. 

PREFIX BYTES 

Address Size Prefix I 01100111 I 0 

LOCK ~ Bus Lock Prefix I 1111 0000 I 0 f 

Operand Size Prefix [01100110 I 0 

Segment Override Prefix 

CS: I 0010111 0 0 

OS: I 0011111 0 0 

ES: I 00100110 0 

FS: I 01100100 0 

GS: I 01100101 0 

SS: I 0011011 0 0 

PROTECTION CONTROL 

ARPL ~ Adjust Requested Privilege Level 

From Register/Memory I 01100011 I mod reg rim I 20121 .. 2·· a 

LAR ~ Load Access Rights 

From Register/Memory I 00001111 I 00000010 I mod reg rim j 17118" 1" a,c,i,p 

LGOT ~ Load Global Descriptor 

Table Register I 00001111 I 00000001 lmod010 rim I 13 .... 3• a,e 

LIDT~ Load Interrupt Descriptor 

Table Register I 00001111 I 00000001 I mod011 rim I 13•• 3' a,e 

LLDT ~ Load Local Descriptor 

Table Register to 
Register/Memory I 00001111 I 00000000 jmod010 rim I 24128' 5' a,c,e,p 

LMSW =Load Machine Status Word 

From Register/Memory I 00001111 I 00000001 I mod 11 O rim I 10113' 1' a,e 

LSL ~ Load Segment Limit 

From Register/Memory I 00001111 I 00000011 J mod reg rim I 
Byte-Granular Limit 24127' 2' a,c,i,p 
Page-Granular Limit 29132' 2' a,c,i,p m 

LTR ~ Load Task Register 

From Register /Memory I 00001111 I 00000000 I modOO 1 rim I 27131' 4• a,c,e,p 

SGDT ~ Store Global Descriptor 

Table Register I 00001111 I 00000001 I modOOO rim I 11' 3• a 

SIDT ~ Store Interrupt Descriptor 

Table Register I 00001111 I 00000001 I mod001 rim I 11• 3• a 

SLOT ~ Store Local Descriptor Table Register 

To Register/Memory I 00001111 I 00000000 I modOOO rim I 212' 4• a 
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Table 8.1. 80376 Instruction Set Clock Count Summary (Continued) 

Clock Number 
Instruction Format Counts of Data Notes 

Cycles 

PROTECTION CONTROL (Continued) 

SMSW = Store Machine 
Status Word I 00001111 I 00000001 lmod100 rim I 212' 1' a,c 

STR = Store Task Register 

To Register/Memory I 00001111 I 00000000 I modOO 1 rim I 212' 1' a 

VERR = Verify Read Accesss 

Register /Memory I 00001111 I 00000000 lmod100 rim I 10/11 .. 2 .. a,c,i,p 

VERW = Verify Write Accesss I 00001111 I 00000000 I mod 1O1 rim I 15/16" 2" a,c,i,p 

NOTES: 
a. Exception 13 fault (general violation) will occur if the memory operand in CS, DS, ES, FS or GS cannot be used due to 
either a segment limit violation or access rights violation. If a stack limit is violated, and exception 12 (stack segment limit 
violation or not present) occurs. 
b. For segment load operations, the CPL, RPL and DPL must agree with the privilege rules to avoid an exception 13 fault 
(general protection violation). The segments's descriptor must indicate "present" or exception 11 (CS, DS, ES, FS, GS not 
present). If the SS register is loaded and a stack segment not present is detected, an exception 12 (stack segment limit 
violation or not present occurs). 
c. All segment descriptor accesses in the GOT or LDT made by this instruction will automatically assert LOCK to maintain 
descriptor integrity in multiprocessor systems. 
d. JMP, CALL, INT, RET and IRET instructions referring to another code segment will cause an exception 13 (general 
protection violation) if an applicable privilege rule is volated. 
e. An exception 13 fault occurs if CPL is greater than 0. 
f. An exception 13 fault occurs if CPL is greater than IOPL. 
g. The IF bit of the flag register is not updated if CPL is greater than IOPL. The IOPL field of the flag register is updated only 
if CPL= 0. 
h. Any violation of privelege rules as applied to the selector operand does not cause a protection exception; rather, the zero 
flag is cleared. 
i. If the coprocessor's memory operand violates a segment limit or segment access rights, an exception 13 fault (general 
protection exception) will occur before the ESC instruction is executed. An exception 12 fault (stack segment limit violation 
or no present) will occur if the stack limit is violated by the operand's starting address. 
j. The destination of a JMP, CALL, INT, RET or IRET must be in the defined limit of a code segment or an exception 13 fault 
(general protection violation) will occur. 
k. If CPL ,,;: IOPL 
I. If CPL > IOPL 
m. LOCK is automatically asserted, regardless of the presence or absence of the LOCK prefix. 
n. The 80376 uses an early-out multiply algorithm. The actual number of clocks depends on the position of the most signifi­
cant bit in the operand (multiplier). Clock counts given are minimum to maximum. To calculate actual clocks use the follow­
ing formula: 

Actual Clock = if m < > O then max ([log2 !mil. 3) + 9 clocks: 
if m = 0 then 12 clocks (where m is the multiplier) 

o. An exception may occur, depending on the value of the operand. 
p. LOCK is asserted during descriptor table accesses. 
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8.2 INSTRUCTION ENCODING 

Overview 

All instruction encodings are subsets of the general 
instruction format shown in Figure 8.1. Instructions 
consist of one or two primary opcode bytes, possibly 
an address specifier consisting of the "mod rim" 
byte and "scaled index" byte, a displacement if re­
quired, and an immediate data field if required. 

Within the primary opcode or opcodes, smaller en­
coding fields may be defined. These fields vary ac­
cording to the class of operation. The fields define 
such information as direction of the operation, size 
of the displacements, register encoding, or sign ex­
tension. 

Almost all instructions referring to an operand in 
memory have an addressing mode byte following 
the primary opcode byte(s). This byte, the mod rim 
byte, specifies the address mode to be used. Certain 

encodings of the mod rim byte indicate a second 
addressing byte, the scale-index-base byte, follows 
the mod rim byte to fully specify the addressing 
mode. 

Addressing modes can include a displacement im­
mediately following the mod rim byte, or scaled in­
dex byte. If a displacement is present, the possible 
sizes are 8, 16 or 32 bits. 

If the instruction specifies an immediate operand, 
the immediate operand follows any displacement 
bytes. The immediate operand, if specified, is always 
the last field of the instruction. 

Figure 8.1 illustrates several of the fields that can 
appear in an instruction, such as the mod field and 
the rim field, but the Figure does not show all fields. 
Several smaller fields also appear in certain instruc­
tions, sometimes within the opcode bytes them­
selves. Table 8.2 is a complete list of all fields ap­
pearing in the 80376 instruction set. Further ahead, 
following Table 8.2, are detailed tables for each 
field. 

ITTTTT TTTj TTTTTTTTj mod TTT rim I ss index base jd32 I 16 I 8 I nonedata32 I 16 I 8 I none 

7 0 7 0 \7 6 5 3 2 0 )\7 6 5 3 2 0) 
~~~~~~~~~~~ T T '-~~~~--' 

opcode 
(one or two bytes) 
(T represents an 

opcode bit.) 

"mod rim" 
byte 

"s-i-b" 
byte 

register and address 
mode specifier 

address 
displacement 
(4, 2, 1 bytes 

or none) 

Figure 8.1. General Instruction Format 

Table 8.2. Fields within 80376 Instructions 

Field Name Description 

w Specifies if Data is Byte or Full Size (Full Size is either 16 or 32 Bits 
d Specifies Direction of Data Operation 
s Specifies if an Immediate Data Field Must be Sign-Extended 
reg General Register Specifier 
mod rim Address Mode Specifier (Effective Address can be a General Register) 

SS Scale Factor for Scaled Index Address Mode 
index General Register to be used as Index Register 
base General Register to be used as Base Register 
sreg2 Segment Register Specifier for CS, SS, DS, ES 
sreg3 Segment Register Specifier for CS, SS, DS, ES, FS, GS 
tttn For Conditional Instructions, Specifies a Condition Asserted 

or a Condition Negated 

Note: Table 8.1 shows encoding of individual instructions. 
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immediate 
data 

(4, 2, 1 bytes 
or none) 

Number of Bits 

1 
1 
1 
3 

2 for mod; 
3 for rim 

2 
3 
3 
2 
3 

4 
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16-Bit Extensions of the 
Instruction Set 

Two prefixes, the operand size prefix (66H) and the 
effective address size prefix (67H), allow overriding 
individually the default selection of operand size and 
effective address size. These prefixes may precede 
any opcode bytes and affect only the instruction 
they precede. If necessary, one or both of the prefix­
es may be placed before the opcode bytes. The 
presence of the operand size prefix (66H) and the 
effective address prefix will allow 16-bit data opera­
tion and 16-bit effective address calculations. 

For instructions with more than one prefix, the order 
of prefixes is unimportant. 

Unless specified otherwise, instructions with 8-bit 
and 16-bit operands do not affect the contents of 
the high-order bits of the extended registers. 

Encoding of Instruction Fields 

Within the instruction are several fields indicating 
register selection, addressing mode and so on. 

ENCODING OF OPERAND LENGTH (w) FIELD 

For any given instruction performing a data opera­
tion, the instruction will execute as a 32-bit opera­
tion. Within the constraints of the operation size, the 
w field encodes the operand size as either one byte 
or the full operation size, as shown in the table be­
low. 

wField 
Operand Size 

with 66H Prefix 

0 8 Bits 
1 16 Bits 

ENCODING OF THE GENERAL 
REGISTER (reg) FIELD 

Normal 
Operand Size 

8 Bits 
32 Bits 

The general register is specified by the reg field, 
which may appear in the primary opcode bytes, or as 
the reg field of the "mod rim" byte, or as the rim 
field of the "mod rim" byte. 
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Encoding of reg Field When w Field 
is not Present in Instruction 

Register Selected 
Register Selected 

reg Field 
with 66H Prefix 

During 32-Bit 

000 
001 
010 
011 
100 
101 
110 
111 

reg 

000 
001 
010 
011 
100 
101 
110 
111 

reg 

000 
001 
010 
011 
100 
101 
110 
111 

Data Operations 

AX EAX 
ex ECX 
DX EDX 
BX EBX 
SP ESP 
BP EBP 
SI ESI 
DI EDI 

Encoding of reg Field When w Field 
is Present in Instruction 

Register Specified by reg Field 
with 66H Prefix 

Function of w Field 

(when w = 0) (whenw = 1) 

AL AX 
CL ex 
DL DX 
BL BX 
AH SP 
CH BP 
DH SI 
BH DI 

Register Specified by reg Field 
without 66H Prefix 

Function of w Field 

(whenw = 0) (whenw = 1) 

AL EAX 
CL ECX 
DL EDX 
BL EBX 
AH ESP 
CH EBP 
DH ESI 
BH EDI 
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ENCODING OF THE SEGMENT 
REGISTER (sreg) FIELD 

The sreg field in certain instructions is a 2-bit field 
allowing one of the CS, OS, ES or SS segment regis­
ters to be specified. The sreg field in other instruc­
tions is a 3-bit field, allowing the FS and GS segment 
registers to be specified also. 

2-Blt sreg2 Field 

2-Bit 
Segment 

sreg2Fleld 
Register 
Selected 

00 ES 
01 cs 
10 SS 
11 OS 

3-Bit sreg3 Field 

3-Bit 
Segment 

sreg3Fleld 
Register 
Selected 

000 ES 
001 cs 
010 SS 
011 OS 
100 FS 
101 GS 
110 do not use 
111 do not use 

ENCODING OF ADDRESS MODE 

Except for special instructions, such as PUSH or 
POP, where the addressing mode is pre-determined, 
the addressing mode for the current instruction is 
specified by addressing bytes following the primary 
opcode. The primary addressing byte is the "mod 
rim" byte, and a second byte of addressing informa­
tion, the "s-i-b" (scale-index-base) byte, can be 
specified. 

The s-i-b byte (scale-index-base byte) is specified 
when using 32-bit addressing mode and the "mod 
rim" byte has rim = 100 and mod = 00, 01 or 10. 
When the sib byte is present, the 32-bit addressing 
mode is a function of the mod, ss, index, and base 
fields. 

The primary addressing byte, the "mod rim" byte, 
also contains three bits (shown as TTT in Figure 8.1) 
sometimes used as an extension of the primary op­
code. The three bits, however, may also be used as 
a register field (reg). 

When calculating an effective address, either 16-bit 
addressing or 32-bit addressing is used. 16-bit ad­
dressing uses 16-bit address components to calcu­
late the effective address while 32-bit addressing 
uses 32-bit address components to calculate the ef­
fective address. When 16-bit addressing is used, the 
"mod rim" byte is interpreted as a 16-bit addressing 
mode specifier. When 32-bit addressing is used, the 
"mod rim" byte is interpreted as a 32-bit addressing 
mode specifier. 

Tables on the following three pages define all en­
codings of all 16-bit addressing modes and 32-bit 
addressing modes. 
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, Encoding of Normal Addre• Mode wHh "mod r/m" byte (no "s-1-b" byte present): 

modr/m E~ectlve Address modr/m Effective Address 

00000 DS:(EAX] 10000 DS:[EAX + d32] 
00001 DS:[ECX] 10001 DS:[ECX+d32] 
00010 DS:[EDX] 10 010 DS:[EDX+d32] 
00011 DS:[EBX] 10 011 OS: [EBX + d32] 
00100 s-i-b is present 10100 s-i-b is present 
00101 DS:d32 10 101 SS: [EBP + d32] 
00110 DS:[ESI] 10110 OS: [ESI + d32] 
00111 DS:[EDI] 10 111 DS:[EDl+d32] 

01000 DS:[EAX+d8] 11 000 register-see below 
01001 . DS:[ECX+d8] 11 001 register-see below 
01010 DS:[EDX+d8] 11 010 register-see below 
01 011 OS:[EBX+d8] 11 011 register-see below 
01100 s-i-b is present 11100 register-see below 
01101 SS:[EBP+d8] 11101 register-see below 
01110 DS:[ESI + d8] 11110 register-see below 
01111 DS:[EDl+d8] 11 111 register-see below 

Register Specified by reg or r/m 
during Normal Data Operations: 

modr/m 
function of w field 

(whenw=O) (when w= 1) 

11 000 AL EAX 
11 001 CL ECX 
11 010 DL EDX 
11 011 BL EBX 
11100 AH ESP 
11 101 CH EBP 
11110 DH ESI 
11 111 BH EDI 

Register Specified by reg or r/m 
during 16·Bit Data Operations: (66H Prefix) 

modr/m 
function of w field 

(whenw=O) (whenw=1) 

11 000 AL AX 
11 001 CL ex 
11 010 DL DX 
11 011 BL BX 
11100 AH SP 
11 101 CH BP 
11110 DH SI 
11111 BH DI 
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Encoding of 16-blt Address Mode with "mod r/m" Byte Using 67H Prefix 

modr/m Effective Address modr/m Effective Address 

00000 DS:[BX+SI] 10000 DS:[BX+Sl+d16) 
00001 DS:[BX+DI] 10001 DS:[BX+Dl+d16) 
00010 SS:[BP+SI] 10010 SS:[BP+Sl+d16] 
00011 SS:[BP+DI) 10 011 SS:[BP+Dl+d16) 
00100 DS:[SI] 10100 DS:[Sl+d16] 
00101 DS:[DI) 10 101 DS:[Dl+d16) 
00110 DS:d16 10110 SS:[BP+d16] 
00 111 DS:[BX) 10 111 DS:[BX+d16] 

01 000 DS:[BX +SI+ d8) 11 000 register-see below 
01 001 DS:[BX +DI+ d8) 11 001 register-see below 
01 010 SS:[BP+SI +d8] 11 010 register-see below 
01 011 SS:[BP+Dl+d8) 11 011 register-see below 
01100 DS:[Sl+d8] 11100 register-see below 
01101 DS:[Dl+d8] 11101 register-see below 
01110 SS:[BP+d8) 11110 register-see below 
01111 DS:[BX+d8) 11 111 register-see below 

I 
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mod base 

00000 
00001 
00010 
00011 
00100 
00101 
00110 
00111 

01 000 
01 001 
01 010 
01 011 
01100 
01101 
01110 
01 111 

10000 
10 001 
10010 
10 011 
10100 
10101 
10110 
10111 

NOTE: 

376 EMBEDDED PROCESSOR 

Encoding of 32·blt Address Mode ("mod r/m" byte and "s·i·b" byte present): 

Effective Address 

OS: [EAX +(scaled index)) 
OS: [ECX + (scaled index)) 
OS: [EDX +(scaled index)) 
DS:[EBX +(scaled index)) 
SS: [ESP+ (scaled index)) 
OS: [d32 +(scaled index)] 
DS:[ESI +(scaled index)] 
OS: [EDI +(scaled index)] 

OS: [EAX +(scaled index)+ dB] 
OS: [ECX +(scaled index)+ dB) 
OS: [EDX +(scaled index)+ dB] 
OS: [EBX + (scaled index)+ dB] 
SS: [ESP+ (scaled index)+ dB] 
SS: [EBP +(scaled index)+ dB) 
OS: [ESI + (scaled index)+ dB) 
OS: [EDI +(scaled index)+ dB] 

OS: [EAX + (scaled index)+ d32) 
OS: [ECX + (scaled index) + d32] 
OS: [EDX +(scaled index)+ d32) 
OS: [EBX + (scaled index)+ d32) 
SS: [ESP+ (scaled index)+ d32) 
SS: [EBP + (scaled index) + d;32) 
OS: [ESl +(scaled index)+ d32] 
OS: [EDI +(scaled index)+ d32) 

SS Scale Factor 

00 x1 
01 x2 
10 x4 
11 xB 

Index Index Register 

000 EAX 
001 ECX 
010 EDX 
011 EBX 
100 no index reg"* 
101 EBP 
110 ESI 
11_1 EDI 

**IMPORTANT NOTE: , 
When index field is 100, indicating "no index register," then 
ss field MUST equal 00. If index is 100 and ss does not 
equal 00, the effective address is undefined. 

Mod field in "mod rim" byte; ss, index, base fields in 
"s-i-b" byte. 
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ENCODING OF OPERATION 
DIRECTION (d) FIELD 

In many two-operand instructions the d field is pres­
ent to indicate which operand is considered the 
source and which is the destination. 

d Direction of Operation 

0 Register/Memory <- - Register 
"reg" Field Indicates Source Operand; 
"mod rim" or "mod ss index base" Indicates 
Destination Operand 

1 Register <- - Register/Memory 
"reg" Field Indicates Destination Operand; 
"mod rim" or "mod ss index base" Indicates 
Source Operand 

ENCODING OF SIGN-EXTEND (s) FIELD 

The s field occurs primarily to instructions with im­
mediate data fields. The s field has an effect only if 
the size of the immediate data is 8 bits and is being 
placed in a 16-bit or 32-bit destination. 

Effect on Effect on 
s 

Immediate Data8 Immediate Data 16132 

ONone 

1 Sign-Extend DataB to Fill 
16-Bit or 32-Bit Destination 

ENCODING OF CONDITIONAL 
TEST (tttn) FIELD 

None 

None 

For the conditional instructions (conditional jumps 
and set on condition), tttn is encoded with n indicat­
ing to use the condition (n = 0) or its negation (n = 1 ), 
and m giving the condition to test. 

Mnemonic Condition 

0 Overflow 
NO No Overflow 
B/NAE Below/Not Above or Equal 
NB/AE Not Below/ Above or Equal 
E/Z Equal/Zero 
NE/NZ Not Equal/Not Zero 
BE/NA Below or Equal/Not Above 
NBE/A Not Below or Equal/ Above 
s Sign 
NS Not Sign 
PIPE Parity/Parity Even 
NP/PO Not Parity/Parity Odd 
L/NGE Less Than/Not Greater or Equal 
NL/GE Not Less Than/Greater or Equal 
LE/NG Less Than or Equal/Greater Than 
NLE/G Not Less or Equal/Greater Than 

ENCODING OF CONTROL OR DEBUG 
REGISTER (eee) FIELD 

tttn 

0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

For the loading and storing of the Control and Debug 
registers. 

When Interpreted as Control Register Field 

eeeCode RegName 

000 CAO 
010 Reserved 
011 Reserved 

Do not use any other encoding 

When Interpreted as Debug Register Field 

eeeCode RegName 

000 DAO 
001 DR1 
010 DR2 
011 DR3 
110 DR6 
111 DR7 

Do not use any other encoding 
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9.0 REVISION HISTORY 

The sections significantly revised since version -003 are: 

Section 1.0 Added FLT pin. 

Section4.4 

Section4.6 

Section 5.0 

Section 6.3 

Section 6.4 

Added description of FLOAT operation and ONCE Mode. Figure 4.20 is new. 

Added revision identifier information for change to CHMOS IV manufacturing process. 

Both packages now specified for 0°C-115°C case temperature operation. Thermal resist­
ance values changed. 

Ice Max. specifications changed from 400 mA (cold) and 360 mA (hot) to 275 mA (cold, 16 
MHz) and 305 mA (cold, 20 MHz). 

HLDA Valid Delay, t14, min. changed from 6 ns to 4 ns. Added 20 MHz A.C. specifications in 
Table 6.5. Replaced Capacitive Derating Curves in Figures 6.8-6.10 to reflect new manufac­
turing process. Replaced Ice vs. Frequency data (Figure 6.11) to reflect new specifications. 

The sections significantly revised since version -002 are: 

Section 1.0 Modified table 1.1. to list pins in alphabetical order. 

The sections significantly revised since version -001 are: 

Section 2.0 Figure 2.0 was updated to show the 16-bit registers SI, DI, BP and SP. 

Section 2.1 

Section 2.1 

Section 2.3 

Section 2.6 

Section 2.8 

Section 2.10 

Section 3.0 

Section 3.2 

Section3.2 

Section 3.3 

Section 4.1 

Section 4.1 

Section 4.2 

Figure 2.2 was updated to show the correct bit polarity for bit 4 in the CRO register. 

Tables 2.1 and 2.2 were updated to include additional information on the EFLAGs and CRO 
registers. 

Figure 2.3 was updated to more accurately reflect the addressing mechanism of the 80376. 

In the subsection Maskable Interrupt a paragraph was added to describe the effect of 
interrupt gates on the IF EFLAGs bit. 

Table 2.7 was updated to reflect the correct power up condition of the CRO register. 

Figure 2.6 was updated to show the correct bit positions of the BT, BS and BO bits in the 
DR6 register. 

Figure 3.1 was updated to clearly show the address calculation process. 

The subsection DESCRIPTORS was elaborated upon to clearly define the relationship be­
tween the linear address space and physical address space of the 80376. 

Figures 3.3 and 3.4 were updated to show the AVL bit field. 

The last sentence in the first paragraph of subsection PROTECTION AND 1/0 PERMIS­
SION BIT MAP was deleted. This was an incorrect statement. 

In the Subsection ADDRESS BUS (BHE, BLE, A2a-A1 last sentence in the first paragraph 
was updated to reflect the numerics operand addresses as 8000FCH and 8000FEH. Be­
cause the 80376 sometimes does a double word 1/0 access a second access to 8000FEH 
can be seen. 

The Subsection Hold Lantencies was updated to describe how 32-bit and unaligned ac­
cesses are internally locked but do not assert the LOCK signal. 

Table 4.6 was updated to show the correct active data bits during a BLE assertion. 
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9.0 REVISION HISTORY (Continued) 
Section 4.4 This section was updated to correctly reflect the pipelining of the address and status of the 

80376 as opposed to "Address Pipelining" which occurs on processors such as the 80286. 

Section 4.6 

Section 4.7 

Section 5.0 

Section 6.2 

Section 6.4 

Section 6.4 

Section 8.1 

Section 8.2 

Table 4.7 was updated to show the correct Revision number, 05H. 

Table 4.8 was updated to show the numerics operand register 8000FEH. This address is 
seen when the 80376 does a DWORD operation to the port address 8000FCH. 

In the first paragraph the case temperatures were updated to reflect the 0°C-115°C for the 
ceramic package and o·c-11 o·c for the plastic package. 

Table 6.2 was updated to reflect the Case Temperature under Bias specification of -65°C-
1200C. 

Figure 6.8 vertical axis was updated to reflect "Output Valid Delay (ns)". 

Figure 6.11 was updated to show typical Ice vs Frequency for the 80376. 

The clock counts and opcodes for various instructions were updated to their correct values. 

The section INSTRUCTION ENCODING was appended to the data sheet. 
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intel® 
lntel387™ SX 

MATH COPROCESSOR 

• New Automatic Power Management 
- Low Power Consumption 
-Typically 100 mA in Dynamic Mode, 

and 4 mA in Idle Mode 

• Socket Compatible with lntel387 Family 
of Math CoProcessors 
- Hardware and Software Compatible 
-Supported by Over 2100 Commercial 

Software Packages 
-10% to 15% Performance Increase 

on Whetstone and Livermore 
Benchmarks 

• Compatible with the lntel386™ SX 
Microprocessor 
- Extends CPU Instruction Set to 

Include Trigonometric, Logarithmic, 
and Exponential 

• High Performance 80-Bit Internal 
Architecture 

• Implements .ANSI/IEEE Standard 
754-1985 for Binary Floating-Point 
Arithmetic 

• Available in a 68-Pin PLCC Package 
See Intel Packaging Specification, Order # 231369 

The lntel387™ SX Math CoProcessor is an extension to the lntel386™ SX microprocessor architecture. The 
combination of the lntel387™ SX with the lntel386™ SX microprocessor dramatically increases the process­
ing speed of computer application software that utilizes high performance floating-point operations. An internal 
Power Management Unit enables the lntel387™ SX to perform these floating-point operations while maintain­
ing very low power consumption for portable and desktop applications. The internal Power Management Unit 
effectively reduces power consumption by 95% when the device is idle. 

The lntel387™ SX Math CoProcessor is available in a 68-pin PLCC package, and is manufactured on Intel's 
advanced 1.0 micron CHMOS IV technology. 

lntel386 and lntel387 are trademarks of Intel Corporation. 

For the complete data sheet on this product, refer to the 1993 Microprocessors handbook. 
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82355 
BUS MASTER INTERFACE CONTROLLER 

(BMIC) 
Designed for use in 32-Bit EISA Bus • Supports Automatic Handling of 
Master Expansion Board Designs Complete EISA Bus Master Protocol 
- Integrates Three Interfaces - EISA Arbitration/Preemption 

(EISA, Local CPU, and Transfer - Cycle Timing and Execution 
Buffer) - Byte Alignment 

Supports 16- and 32-Bit Burst Transfers - 1 K Boundary Detection 

- 33 Mbytes/Sec Maximum Data • Supports Local Data Transfer Protocol 
Transfers Similar to Traditional OMA 

Supports 32-Bit Non-Burst and • Supports a General Purpose Command 
Mis~atched Data Size Transfers and Status Interface 

Supports 32-Bit EISA Addressability - Local and EISA System Interrupt 

(4 Gigabyte) Support 
- General Purpose Information 

Two independent Data Transfer Transfers 
Channels with 24-Byte FIFOs - Set-and-Test-Functions in 1/0 Space 
- Expansion Board Timing and EISA (Semaphore Function) 

Timing Operate Asynchronously - Supports the EISA Expansion Board 
Supports Peek/Poke Operation with the ID Function 
Ability to Access Individual Locations • Supports Decode of Slot Specific and 
in EISA Memory or 1/0 space General 1/0 Addresses 
Automatically Handles Misaligned • 132-Pin JEDEC PQFP Package 
Doubleword Data Transfers with No (See Packaging Specification Order # 240800, 
Performance Penalty Package Type NG) 

82355 Internal Block Diagram 

CMD• ..... 

AEN~ 
IADS<9:2.> ..... 

IADS<1!:10>~ 

IBE<3·0>•• 

START#* 

M/108 •!•* 
EXRDY ..... 

EX~2#~ 
M.\STER16#~ 

MSBURST#~ 

SLBURST# ..... 

LOCK"' .... 

UALOE•~ 
IODIR~ 

100(23#,(1:0>. 

RESET~ 
NREO•~ 
MAK•..,.. 

l[)AT<31:0>* 

EINT~ 

' 

' 
.... LRO# 

+LWR• 
-+.- LCS# 

~LADS<1:0> 

~LROY 
+LDU<7:0> 

.... LINT 

.. TEOP# 

'TDIR 

~JCHAN 

r::;:::R-+TRO• 
INTERFACE '4t-TACK# 

-+-TLO" ......... 
*TOAT<1510> 

~TCU( 

' ' ·------------ -----------------------· 290255-1 

For the complete data sheet on this product, refer to the 1993 Peripheral Components handbook. 
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82370 
INTEGRATED SYSTEM PERIPHERAL 

• High Performance 32-Bit OMA • Programmable Walt State Generator 
Controller for 16-Bit Bus - O to 15 Wait States Pipelined 
-16 MBytes/Sec Maximum Data -1to16 Wait States Non-Pipelined 

Trahsfer Rate at 16 MHz • DRAM Refresh Controller 
- 8 Independently Programmable 

Channels • 80376 Shutdown Detect and Reset 

20-Source Interrupt Controller 
Control • - Software/Hardware Reset 

- Individually Programmable Interrupt 
Vectors • High Speed CHMOS Ill Technology 

-15 External, 5 Internal Interrupts • 100-Pin Plastic Quad Flat-Pack Package 
- 82C59A Superset and 132-Pin Pin Grid Array Package 

• Four 16-Bit Programmable Interval (See Packaging Handbook Order #240800-001, Package Type 

Timers NG or Package Type A) 

- 82C54 Compatible • Optimized for Use with the 80376 

• Software Compatible to 82380 Microprocessor 
- Resides on Local Bus for Maximum 

Bus Bandwidth 
- 16 MHz Clock 

The 82370 is a multi-function support peripheral that integrates system functions necessary in an 80376 
environment. It has eight channels of high performance 32-bit OMA (32-bit internal, 16-bit external) with the 
most efficient transfer rates possible on the 80376 bus. System support peripherals integrated into the 82370 
provide Interrupt Control, Timers, Wait State generation, DRAM Refresh Control, and System Reset logic. 

The 82370's OMA Controller can transfer data between devices of different data path widths using a single 
channel. Each OMA channel operates independently in any of several modes. Each channel has a temporary 
data storage register for handling non-aligned data without the need for external alignment logic. 

80376 LOCAL BUS 

16 - BIT PHYSICAL 
(32- BIT LOGICAL) 

8-CHANNEL 
OMA 

CONTROLLER 

TIMER 0 

TIMER 1 

TIMER 2 

TIMER 3 

Internal Block Diagram 

For the complete data sheet on this product, refet to the 1993 Microprocessors handbook. 
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82596DX AND 82596SX 
HIGH-PERFORMANCE 32-BIT LOCAL 

AREA NETWORK COPROCESSOR 

• Performs Complete CSMA/CD Medium 
Access Control {MAC) Functions­
Independently of CPU 
- IEEE 802.3 {EOC) Frame Delimiting 
- HDLC Frame Delimiting 

• Supports Industry Standard LANs 
-IEEE TYPE 10BASE·T {TPE), 

IEEE TYPE 10BASE5 {Ethernet*), 
IEEE TYPE 10BASE2 {Cheapernet), 
IEEE TYPE 1BASE5 {StarLAN), 
and the Proposed Standard 
TYPE 10BASE-F 

- Proprietary CSMA/CD Networks Up 
to 20 Mb/s 

• On-Chip Memory Management 
-Automatic Buffer Chaining 
- Buffer Reclamation after Receipt of 

Bad Frames; Optional Save Bad 
Frames 

- 32-Bit Segmented or Linear {Flat) 
Memory Addressing Formats 

• 82586 Software Compatible 

• Optimized CPU Interface 
~ 82596DX Bus Interface Optimized to 

Intel's 32-Bit i386TMDX 
- 82596SX Bus Interface Optimized to 

Intel's 16-Bit i386™SX 
- Supports Big Endian and Little 

Endian Byte Ordering 

• High-Performance 16-/32-Bit Bus 
Master Interface 
- 66-MB/s Bus Bandwidth 
- 33-MHz Clock, Two Clocks Per 

Transfer 
- Bus Throttle Timers 
- Transfers Data at 100% of Serial 

Bandwidth 
-128-Byte Receive FIFO, 64-Byte 

Transmit FIFO 

• Network Management and Diagnostics 
- Monitor Mode 
- 32-Bit Statistical Counters 

• Self-Test Diagnostics 

• Configurable Initialization Root for Data 
Structures 

• High-Speed, 5-V, CHMOS** IV 
Technology 

• 132-Pin Plastic Quad Flat Pack (PQFP) 
and PGA Package 
(See Packaging Specifications Order Number: 240800-001, 
Package Type KU and A) 

i386TM is a trademark of Intel Corporation 
"Ethernet is a registered trademark of Xerox Corporation. 

•*CH MOS is a patented process of Intel Corporation. 

,.---------------------., r-------., r-------------., 
I Serial F'IFO Parallel t 

_ 1 Subsystem Subsystem Subsystem 1 
LPBK 1 I 
iITT I 

CTS I Transmit 

TxC 
Btt 

Machine 
TxD I 

I 
CRS I Carrier 

Sense 

CDT 
I Colllslon 

Detect 
Logic 

Exponential 
I Bock off 
I Timer 
I 
I 

RxD I 
Receive 

RxC 
I Bit 

Machine 

Transmit 
Byte 

Machine 

Figure 1. 82596DX/SX Block Diagram 
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'­I PORT 

290219-1 

For the complete data sheet on this product, refer to the 1993 Connectivity handbook. 
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INTEL386™ AND INTEL486™ FAMILY 
DEVELOPMENT SUPPORT 

COMPREHENSIVE DEVELOPMENT SUPPORT FOR THE 
INTEL386™ AND INTEL486™ FAMILIES OF 
MICROPROCESSORS 

280808-1 

The perfect complement to the lntel386™ and i486™ microprocessor family is a 
comprehensive development solution. Intel provides a complete, synergistic hardware 
and software development toolset, that delivers full access to the power of the Intel386 
and i486 microprocessor family architectures. 

Intel development tools are easy to use, yet powerful, with an up-date user interface and 
productivity boosting features such as symbolic debugging. Each tool is designed to help 
move your application from the lab to the market. 

If what interests you is getting the best product to market in as little time as possible, 
Intel is the choice. 
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FEATURES 

• Comprehensive support for the full 32 bit 
Intel386 and Intel486 microprocessor 
architectures-includes protected mode, 4 
gigabyte physical memory addressing, and 
Intel486 microprocessor on-chip cache and 
numerics 

• In-circuit emulators provide a standard 
windowed interface that is common across 
Intel debug tools and architectures 

• Emulators also feature a source line display 
and symbolics to allow debugging in the 
context of the original program 

• Intel high-level languages provide 
architectural extensions for manipulating 
hardware directly without assembly 
language routines 

• Languages provide a common object code 
format (Intel OMF386™) that supports 
symbolic debug and permits the intermixing 
of modules written in various languages 

• ROM-able code is output directly from the 
language tools, significantly reducing the 
effort necessary to integrate software into 
the final target system 

• Extensive support for the Intel family of 
math coprocessors 

• Operation in DOS IBM PC AT and PS/2 
Model 60 and 80, running DOS. 

280808-2 

Figure 1: Intel Microprocessor Development Environment 
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FEATURES 

ASM-386/486 MACRO 
ASSEMBLER 
Intel's ASM 386 macro assembler for the 
Intel386 and lntel486 Families offers many 
features normally found only in high-level 
languages. The macro facility in ASM 386 
saves development time by allowing common 
program sequences to be coded only once. The 
assembly language is strongly typed, 
performing extensive checks on the usage of 
variables and labels. 

Other Intel ASM 386 features include: 
• "High-level" assembler mnemonics to 

simplify the language 
• Structures and records for data 

representation 
• Support for Intel's standard object code 

format for source-level symbolic debug, and 
for linking object modules from other 
Intel386 and lntel486 microprocessor 
languages 

• Full support for processor and math 
coprocessor instruction sets 

• A "MOD486" switch for support of the i486 
microprocessor instructions 

• 16 bit or 32 bit address overrides 
• Supports development for Virtual 86, Real, 

286 Protected, and 386 Protected modes 

iC386/486 COMPILER 
Intel's iC-386 compiler combines the power ofC 
programming language with special features 
for architectural support and code efficiency. 
The compiler produces code for Intel386 and 
Intel486 processors from C source files, and 
conforms to the 1989 ANSI standard (ANS 
X3.159-1989) for the C programming language. 

Key Intel iC-386 features include: 
• Controls to tailor the compilation for each 

step of your application development process 
• In-line versions of many ANSI-standard 

library functions 
• Expanded memory support (LIM Version 3.0 

and higher) for large applications 
• Object code (including supplied run-time 

libraries) suitable for ROM 
• Three different levels of optimization 
• A choice of three segmentation memory 

models (small, compact, and flat) to create 
compact and efficient code 

• In-line processor-specific functions and time­
saving macros that provide access to the 
special features of the Intel386 and Intel486 
processors 

• In-line floating-point instructions for the 
Intel387™ numerics coprocessor and 
lntel486 processor floating-point unit 

• Time-saving macros and functions to help 
assembly language routines interface with 
Intel's high-level programming languages 

• The standard C run-time library plus 
libraries for floating-point support and the 
iRMX® III C interface library 

• An easy interface to Intel's non-C 
programming languages 

• Support for source-level debugging 
• Programming with subsystems, allowing 

mixed segmentation memory models 
• Extensions to the 1989 ANSI C standard for 

compatibility with previous versions Intel C 
• Fast and efficient functions for common 

programming tasks 

PL/M-386/486 COMPILER 
Intel's PL/M-386 is a structured high-level 
system implementation language for the 
Intel386 and Intel486 Families. PL/M-386 
supports the implementation of protected 
operating system software by providing built­
in procedures and variables to access the 
Intel386 and Intel486 architectures. For 
efficient code generation, PL/M-386 features 
four levels of optimization, a virtual symbol 
table, and four models of program size and 
memory usage. 

27-3 



FEATURES 

Other Intel PL/M-386 features include: 
• The ability to define a procedure as an 

interrupt handler as well as facilities for 
generating interrupts 

• Direct support of input and output from 
microprocessor ports 

• Upward compatibility with Intel PL/M-86 
and PL/M-286 source code 

• A "MOD486" compiler switch for Intel486 
microprocessor instruction generation 

PL/M-386 combines the benefits of a high-level 
language with the ability to access the Intel386 
and Intel486 architectures. For the 
development of systems software, PL/M-386 is 
a costeffective alternative to assembly 
language programming. 

FORTRAN-386/486 COMPILER 
Intel's FORTRAN-386 compiler is a cross­
compiler that supports the entire lntel386 
family of components and Intel486 
microprocessors (when operating in the 386 
chip mode) microprocessors. 

FORTRAN-386 features high"level support for 
floating-point calculations, transcendentals, 
interrupt procedures, and run-time exception 
handling. FORTRAN-386 meets the ANSI 
FORTRAN-77 language subset specification 
and supports extensions endorsed by the 
Department of Defense (DOD), extensions that 
support programs written for the ANSI 
FORTRAN 66 standard, and extensions that 
support the Intel386 microprocessor and 
related numerics coprocessors. 

To aid in the development and debugging 
process, the compiler generates warning and 
error messages and an optional listing file. The 
listing file can include symbol cross-reference 
tables and a listing of the generated Intel386 
microprocessor assembly-language 
instructions. Library routines are reentrant 
and ROMable. 

Other Intel FORTRAN-386 compiler features 
include: 
• Object code can be configured to reside in 

either RAM or ROM 
• The program code can be optimized for 

execution speed or memory size 
• Source-level debugging is supported via the 

rich symbolics provided in the object module 
format (Intel OMF386) 

• Support for the proposed REALMATH IEEE 
floating point standard 

RLL-3861486 RELOCATION, 
LINKAGE, AND LIBRARY 
TOOLS 
The RLL 386™ relocation, linkage, and 
library tools feature comprehensive support of 
the full Intel386 and Intel486 architectures. 
The tools link separate modules, build object 
libraries, link in Intel387 support, build tasks 
to execute under protected mode, or 
multitasking, memory protected software. 
RLL-386 supports loadable, linkable, and 
bootloadable Intel object module formats; and 
supports all segmentation models. RLL-386 
consists of the following: 

Binder - for linking multiple object 
modules into a single program 
and resolving references between 
modules. 

Builder · - for produting absolute object 
modules, assigning addresses, and 
creating protected mode data 
structures. 

Librarian - for creating and maintaining 
libraries of object modules. 

EMUL-387, NUM-387 NUMERICS 
SUPPORT LIBRARIES 
Intel's EMUL-387 and NUM-387 Numerics 
Libraries fully support the Intel387™, Intel 
387 DX, Intel 387 SX math coprocessors and 
the Intel486 internal numerics unit-whether 
an actual math coprocessor is used in the final 
system or not. 

For Intel386 microprocessor based applications 
without a math coprocessor, EMUL-387, a 
numerics software emulator, will execute 
instructions as though the coprocessor were 
present. Its functiol).ality is identical to that of 
the math coprocessor. It is ideal for 
prototyping and debugging floating-point 
application software independent of hardware. 
Further, this permits portability of application 
code regardless of the presence of math 
coprocessor hardware in target systems. 

For applications with a math coprocessor, 
NUM-387 numerics support library provides 
Intel's ASM 386, C-386, PL/M-386, and 
FORTRAN-386 language users with enhanced 
numeric data processing capability. With the 
library, it is easy for programs to do floating 
point arithmetic. Programmers can bind in 
library modules to do trigonometric, 
logarithmic and other numeric functions. 
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The user is guaranteed accurate, reliable 
results for all appropriate inputs. 
Intel's NUM-387 support library is a collection 
of four functionally distinct libraries: 
• Common elementary function library 

routines perform algebraic, logarithmic, 
exponential, trigonometric, and hyperbolic 
operations on real and complex numbers, as 
well as real-to-integer conversions; the 
routines extend the ranges of the coprocessor 
instructions 

• Initialization library routines set up the 
numerics processing environment for the 
Intel386 family of processors with an 
Intel387, DX, or SX or true software 
emulator 

• Decimal conversion library routines convert 
floating-point numbers from one Intel387, 
DX, or SX binary storage format to another, 
or from ASCII decimal strings to Intel387, 
DX, or SX binary floating-point format and 
vice versa 

• Exception handling library routines make 
writing numerics exception handlers easier 

All support library modules are in Intel386 
microprocessor object module format (Intel 
OMF-386) so they can be linked with the object 
output of any Intel language. All routines are 
reentrant and ROMable. 
By using Intel's NUM-387, the user is 
guaranteed that the numeric software meets 
industry standard (ANSI/IEEE standard for 
binary floating point arithmetic, 754-1985) and 
is portable, thus maintaining software 
investment. 

DB-386 Software Debugger 
Intel's DB-386 is a PC-based software 
development environment with source-level 
symbolic debug capabilities for object modules 
produced by Intel's assembler and high-level 
language compilers. This software debug 
environment allows Intel386 microprocessor 
code to be executed and debugged directly on a 
Intel386 DX or Intel386 SX microprocessor 
based PC, without any additional target 
hardware required. With Intel's standard 
windowed human interface, users can focus 
their efforts on finding bugs rather than 
spending time learning and manipulating the 
debug environment. 
Other Intel DB-386 features include: 
• A run-time interface allows protected-mode 

Intel386 microprocessor programs to be 
executed directly on a Intel386 DX or 
Intel386 SX microprocessor based PC 

• Drop-down menus make the tool easy to 
learn for new or casual users. A command 
line interface is also provided for more 
complex problems 

• Watch windows (which display user-specified 
variables), trace points, and breakpoints 
(including fixed, temporary, and conditional) 
can be set and modified as needed 

• The user can browse source and callstacks, 
observe processor registers, and access watch 
window variables by either pull down menus 
or by a single keystroke, using function keys 

• The user need not know whether a variable 
is an unsigned integer, a real, or a 
structure-the debugger uses the wealth of 
typing information available in Intel 
languages to display program variables in 
their respective type formats 

• DB-386 supports the Intel486 microprocessor 
when operated in the Intel386 
microprocessor mode 

Intel386 and Intel486 Family 
In-Circuit Tools 
Intel in-circuit emulators are used in many 
different debug environments including the 
design and test of: PC BIOS software and 
motherboard hardware, Intel386 and Intel486 
based single board computers, and application 
and operating system software for DOS-based, 
ROM-based, and UNIX-based systems. 

The Intel386 and Intel486 In-Circuit 
Emulators (ICETM) take advantage of exclusive 
Intel technology to provide accurate emulation 
for Intel's 80386 SX, 80386 DX, 80376, and 
80486 microprocessors. Special access to 
internal processor states provides information 
not available to emulators which simply 
monitor the external buses. Emulators which 
do not have access to the internal processor 
conditions cannot guarantee accurate display 
of instructions executed by the microprocessor. 
With an Intel In-circuit Emulator you can be 
certain that the emulator is displaying 
accurate execution history, even when 
executing code from the on-chip cache memory 
of the Intel486. 

The DOS hosted Intel386 DX and Intel386 SX 
emulators feature a windowed, menu-driven, 
human interface which provides easy access to 
the powerful features of these emulators. This 
makes it easy for novice or infrequent users to 
get the most out of every debug session. This 
interface features multiple windows which 
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allow you to simultaneously view source code, 
assembly code, memory, trace, variables, and 
registers. This interface is fully symbolic when 
used with Intel languages. 

All of the emulators feature a combination of 
powerful and flexible breakpoints. The 
products use a combination of software 
breakpoints, hardware breakpoints, and on­
chip debug registers to provide a rich set of 
recognition logic. Flexible breakpoints make it 
possible to set breakpoints on instruction 
execution and/or any possible bus event. 

Trace filtering provides the ability to select the 
information captured in the trace buffer. 
ICE-386 SX allows capture of solely bus cycle 
information or both bus cycle and execution 
information. In addition, the ICE-386 DX can 
filter wait-state information from the trace 
buffer. ICE-486 provides the most flexible trace 
collection by allowing capture of information 
by any combination of bus cycle type including 
filtering of wait states, by instructions only, or 
by both bus cycles and instructions. 

Other features oflntel emulators include: 
• Unparalleled support of the Intel386 and 

Intel486 architectures, notably the native 
protected mode 

• Emulation at clock speeds to 33 MHz, and 
full featured trigger and trace capabilities 

• The Intel386 family emulators are 
convertible using removable probes to 
support the 80386 DX and 80386 SX 
microprocessors. The Intel486 processor is 
also supported via a product upgrade. 

Relocatable Expanded Memory 
Designed to enhance your existing ICE-486 and 
the ICD-486 debugger (REM486 is included 
with ICE-486 and an option for ICD-486). This 
optional relocatable expansion memory board 
adds 2 Mbyte of memory which the ICE or ICD 
can use in place of memory on the user target 
board. 

ONCE™-386 and Transmuter 
Adapters 
If you have a surface mount Intel386 SX 
microprocessor design using 100-pin PQFP 
parts, Intel ICE emulators have on-circuit 

·emulation (ONCE™) capability. With surface 
mounted components, the ICE-386 SX 
emulator cabling clamps over the part, tri~ 
stating the component, and allowing the 
e.mulator to operate. This allows you to debug 
manufactured boards without resoldering. For 
early target load development, a transmuter 
adapter can be used. The transmuter provides 
a better connection technique for debugging 
systems where the adapter cable will have .to 
be attached and removed many times (like in 
prototype development). 

ICD-486 In-Circuit Debugger 
The ICD-486 In-circuit Debugger provides a 
low-cost alternative for full speed in-target 
Intel486 development. ICD-486 implements a 
subset ofICE functionality including: symbolic 
debugging, debug of high-speed cached 
applications, software and debug register 
breakpoints, and in-circuit operation. 

Worldwide Service, Support, and 
Training 
To augment its developing tools, Intel offers 
field application engineering expertise, hotline 
technical support, and on-site service. 

Intel also offers Software Support which 
includes technical software information, 
automatic distributions of software and 
documentation updates, iCOMMENTS 
publication, remote diagnostic software, and 
development tools troubleshooting guide. 

Intel's 90-day Hardware Support package 
includes technical hardware information, 
telephone support, warranty on parts, labor, 
material, and on-site hardware support. 

Intel Development Tools also offers a 30-day, 
money-back guarantee to customers who are 
not satisfied after purchasing any Intel 
development' tool. 
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PRODUCT SUPPORT MATRIX 

Component Host 
Product i486 386 386 DOS 

DX sx 3.xand5.0 

ASM-386 Macro Assembler ,,, ,,, ,,, ,,, 
iC-386 Compiler ,,, ,,, ,,, ,,, 
PL/M-386 Compiler ,,, ,,, ,,, ,,, 
FORTRAN-386 Compiler ,,, ,,, ,,, ,,, 
RLL-386 Relocation, ,,, ,., ,,, ,,, 
Linkage, Library, Support 
Tools 

NUM-387 Libraries ,,, ,,, ,,, ,,, 
EMUL-387 Libraries NA ,,, ,,, ,,, 
In-Circuit Emulators ,,, ,,, ,,, ,,, 
In-Circuit Debugger ,,, ,,, 
DB-386 Software Debugger ,,, ,,, ,,, ,,, 

ORDERING INFORMATION 

386™/i486™ FAMILY DOS 
HOSTED DEVELOPMENT KIT 
ORDER CODES 
So~ware Order Codes 

All software supports 386 and 486 
microprocessor families except where 
indicated. 

DKIT386C Compiler Software 
Development Kit (See 
following content list). 

D86ASM386NL ASM macro assembler for 
PC-DOS systems. 

D86C386NL DOS resident, ANSI standard 
(ANS X3.159-1989) C 
compiler. 

D86PLM386NL DOS resident PL/M compiler. 

D86FOR386NL DOS resident Fortan 
Compiler. 

D86RLL386NL DOS resident software 
development package. 
Contains Binder (for linking 
separately compiled modules), 
a Builder (for configuring 
protected multi-tasking 
systems), a cross reference 
Mapper, and a Librarian. Use 
this tool in conjunction with 
Intel's 80386 compilers and 
macro assembler. 

DB386 DOS S/W debugger. 

The Intel Basic Software Development Kit for 
the DOS hosted environment includes: 

iC386 compiler 
ASM386 assembler 
RLL386 relocation linker and locator 
NUM387 numerics library 
EMUL387 math coprocessor emulator 
library 
DB386 software debugger 
OMF386LOAD loader development object 
module format documentation 
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ORDERING INFORMATION 

IN-CIRCUIT TOOL ORDER 
CODES 
All In-circuit emulator codes include: control 
unit, power supply, processor module, Stand­
Alone Self Test board, bus Isolation Board, and 
DOS host software and serial interface cable. 

ICE386SX25V ICE-386 SX In-circuit 
emulator for the Intel386 
SX component to 25 MHz. 

pICE386SX20D ICE-386 SX In-circuit 
emulator for the 80386 SX 
component to 20 MHz. 

pICE386DX25DZ ICE-386 DX In-circuit 
emulator for the 80386 DX 
component to 25 MHz. 

ICE386DX33D ICE-386 DX In-circuit 
emulator for the 80386 DX 
component to 33 MHz. 

ICD48650D 

pICE48633DZ 

In-circuit debugger for the 
80486 microprocessor to 
50MHz. 

ICE-486 In-circuit emulator 
for the 80486 component to 
33MHz. 

ICE CONVERSION KITS 
KBASECONC 

KBASECONV 

Converts ICE-486 to ICE-
376, ICE-386 SX, or ICE-386 
DX. 
Converts ICE-386 SX or · 
ICE-386 DX to ICE-486. 

TOICE386SX20D Converts ICE-386 DX to 
ICE-386 SX 20 MHz. 

TOICE386DX25D Converts ICE-386 SX to 
ICE-386 DX 20 MHz. 

TOICE48633D Converts ICE-386 SX or 
ICE-386 DX to ICE-486 33 
MHz. 

ADDITIONAL TOOL ORDER 
CODES 
386SXONCE 
Kit 

REM486A 

100 pin PQFP to 132 pin 
PGA adaptor kit. 

2 Mbyte relocatable 
expansion memory option 
for ICD-486 (included with 
ICE-486). 

To order your Intel Development Tool product, 
for more information, or for the number of 
your nearest sales office or distributor, call 
800-874-6835 (North America). For literature 
on other Intel products call 800-548-4725 
(North America). Outside of North America, 
please contact your local Intel sales office or 
distributor for more information. 
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TRANS 186 --+ 376 ASSEMBLY CODE 
TRANSLATOR 

270919-1 

To Order TRANS 186 __. 376 
Software, contact your 
local Intel sales office 

TRANS 186--+ 376 PRESERVES YOUR PROGRAMMING 
INVESTMENT 
When your embedded application outgrows the 80C186 family, TRANS 186 __. 376 is 
ready to help you upgrade to the 376TM Embedded Processor. TRANS 186 __. 376 is a 
DOS-based tool to automate the translation of Intel ASM86 source code to ASM386 
source code. This program can actually help protect the man-years of investment in your 
original 86 software. 

TRANS 186--+ 376 LOWERS THE 32-BIT BARRIER 
TRANS 186 __. 376 accepts 16-bit source code written for any.member of the 8086/8088 
and 80Cl86/80C188 families. The output source code, with its 32-bit offsets, is suitable for 
Protected Mode execution on the 376 Embedded Processor or any 386TM, 386SX, or 486TM 
microprocessor. The time you save by recycling your software can be applied toward 
system enhancements. 

You control TRANS 186 __. 376 operation from either the DOS command line or a 
control file. Major control switches cover: 

• Choice of FLAT model or LARGE16 memory environment 
• Redefinition of segments 
• Optional 32-bit data declaration 

TRANS 186 __. 376 translates your routines on a line-by-line basis, converting as much 
code as possible. Whenever the tool does not have enough information to make 
conversions, it highlights the code section with messages, alerting you to edit by hand. 
TRANS 186 __. 376 can write the ASM86 source code as comments in the ASM386 source 
file for side-by-side comparison. 

• PC AT and PC-DOS are trademarks of IBM. 
'"'"MS-DOS is a trademark of Microsoft Corporation. 
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TRANS 186 ~ 376. ASSEMBLY CODE TRANSLATOR 

TRANS 186 ~ 376 COMPLEMENTS OTHER DEVELOPMENT TOOLS 
Upon request, TRANS 186 __. 376 generates a build file for the Intel System Builder, BLD386. 
This allows you to get your software running with only minimal BLD386 experience. A 72-page 
manual accompanies the TRANS 186 __. 376 tool. The manual coverage includes: 
• Practical tips on the overall conversion process 
• Initializing the CPU and generating Protected Mode data structures 
• Producing code for emulators and debuggers 

Your 80Cl86 experience can release the power of the 376 Embedded Processor with the TRANS 
186 __. 376 Assembly Language Translator as your partner. 

System requirements: PC AT* or compatible computer with PC-DOS* or MS-DOS** operating 
system version 3.0 or later, hard disk, and 512K RAM. 
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82527 
SERIAL COMMUNICATIONS CONTROLLER 

CONTROLLER AREA NETWORK PROTOCOL 
Automotive 

• Supports CAN Specification 2.0 
- Standard Data and Remote Frames 
- Extended Data and Remote Frames 

• Programmable Global Mask 
- Standard Message Identifier 
- Extended Message Identifier 

• 15 Message Objects of 8-Byte Data 
Length 
- 14 Tx/Rx Buffers 
- 1 Rx Buffer with Programmable Mask 

• Flexible CPU Interface 
- 8-Bit Multiplexed 
- 16-Bit Multiplexed 
- 8-Bit Non-Multiplexed 

(Synchronous/ Asynchronous) 
- Serial Interface 

• Programmable Bit Rate 

• Programmable Clock Output 

• Flexible Interrupt Structure 

• Flexible Status Interface 

• Configurable Output Driver 

• Configurable Input Comparator 

• Two 8-Bit Bidirectional 1/0 Ports 

• 44-Lead PLCC Package 

• Pinout Compatibility with the 82526 

The 82527 serial communications controller is a highly integrated device that performs serial communication 
according to the CAN protocol. It performs all serial communication functions such as transmission and 
reception of messages, message filtering, transmit search, and interrupt search with minimal interaction from 
the host microcontroller, or CPU. 

The 82527 is Intel's first device to support the standard and extended message frames in CAN Specification 
2.0 Part B. It has the capability to transmit, receive, and perform message filtering on extended message 
frames. Due to the backwardly compatible nature of CAN Specification 2.0, the 82527 also fully supports the 
standard message frames in CAN Specification 2.0 Part A. 

The 82527 features a powerful CPU interface that offers flexibility to directly interface to many different CPUs. 
It can be configured to interface with CPUs using an 8-bit multiplexed, 16-bit multiplexed, or 8-bit non-multi­
plexed address/data bus for Intel and non-Intel architectures. A flexible serial interface is also available when 
a parallel CPU interface is not required. 

The 82527 provides storage for 15 message objects of 8-byte data length. Each message object can be 
configured as either transmit or receive except for the last message object. The last message object is a 
receive-only buffer with a special mask design to allow select groups of different message identifiers to be 
received. 

The 82527 also implements a global masking feature for message filtering. This feature allows the user to 
globally mask any identifier bits of the incoming message. The programmable global mask can be used for 
both standard and extended messages. 

The 82527 offers hardware, or pinout, compatibility with the 82526. It is pin-to-pin compatible with the 82526 
except for pins 9, 30, and 44. These pins are used as chip selects on the 82526 and are used as CPU interface 
mode selection pins on the 82527. 

The 82527 is fabricated using Intel's reliable CHMOS Ill 5V technology and is available in a 44-lead PLCC for 
the automotive temperature range ( -40°C to + 125°C). 

NOTICE: 
This is a PREVIEW DATA SHEET. The A.G. and D.C. parameters contained within this data sheet may 
change after full automotive temperature characterization of the device has been performed. Contact your 
local sales office before finalizing the Timing and D.C. characteristics of a design to verify you have the 
latest information. 
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PIN DESCRIPTION 

The 82527 pins are described in this section. Table 1 presents the legend for interpreting the pin types. 

Table 1. Pin Type Legend 

Symbol Description 

I Input only pin 

0 Output only pin 

1/0 Pin can be either input or output 

PIN DESCRIPTIONS 

Pin# Pin Name Pin Type Pin Description 

23 Vss1 Ground GROUND connection must be shorted externally to a Vss board 
plane. Provides digital ground. 

20 Vss2 Ground GROUND connection must be shorted externally to a Vss board 
plane. Provides ground for analog comparator. 

1 Vee Power POWER connection must be shorted externally to + 5V DC. Provides 
power for entire device. 

18 XTAL1 I Input for an external clock. XTAL 1 (along with XT AL2) are the crystal 
connections to an internal oscillator. 

19 XTAL2 0 Push-pull output from the internal oscillator. XTAL2 (along with 
XT AL 1) are the crystal connections to an internal oscillator. If an 
external oscillator is used XT AL2 must be floated, or not be 
connected. XT AL2 must not be used as a clock output to drive other 
CPUs. 

27 CLKOUT 0 Programmable clock output. This output may be used to drive the 
oscillator of the host microcontroller. 

29 RESET# I A falling edge (high-to-low) transition causes a hardware reset. 

8 CS# I A low level on this pin enables CPU access to the 82527 device. 

24 INT# 0 The interrupt pin is an open-drain output to the host microcontroller. 
(Voo/2) 0 v00/2 is the power supply for the ISO low speed physical layer. The 

function of this pin is determined by the MUX bit in the CPU Interface 
Register (Address 02H) as follows: 

MUX = 1: pin 24 = Voo/2, pin 11 =INT# 
MUX = 0: pin 24 = INT# 

22 RXO I Inputs from the CAN bus line(s) to the input comparator. A recessive 
21 RX1 I level is read when RXO > RX1. A dominant level is read when RX1 > 

RXO. When the CoBy bit (Bus Configuration register) is programmed 
as a "1 ", the input comparator is bypassed and RXO is the CAN bus 
line input. 

26 TXO 0 Serial data push-pull output to the CAN bus line. During a recessive bit 
25 TX1 0 TXO is high and TX1 is low. During a dominant bit TXO is low and TX1 

is high. 
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Pin# Pin Name Pin Type Pin Description 

4 ADO/AO/ICP 1/0-1-1 Address/Data bus in 8-bit multiplexed mode. 
3 AD1/A1/CP 1/0-1-1 Address bus in 8-bit non-multiplexed mode. 
2 AD2/ A2/CSAS 1/0-1-1 Low byte of AID bus in 16-bit multiplexed mode. 

43 AD3/A3/STE 1/0-1 In Serial Interface mode pins AD0-3 have the following meaning: 
42 AD4/ A4/MOSI 1/0-1 ADO: ICP Idle Clock Polarity 
41 AD5/A5 1/0-1 AD1: CP Clock Phase 
40 AD6/ A6/SCLK 1/0-1-1 AD2: CSAS Chip Select Active State 
39 AD7/A7 1/0-1-1 AD3: STE Sync Transmit Enable 

AD6: SCLK Serial Clock Input 
AD4: MOSI Serial Data Input 

38 AD8/DO/P1 .0 1/0-0-1/0 High byte of AID bus in 16-bit multiplexed mode. 
37 AD9/D1 /P1 .1 1/0-0-1/0 Data bus in 8-bit non-multiplexed mode. 
36 AD1 O/D2/P1 .2 1/0-0-1/0 Low speed 1/0 port. P1 pins in 8-bit multiplexed mode and serial 
35 AD11 /D3/P1 .3 1/0-0-1/0 mode. Port pins have weak pullups until the port is configured by 
34 AD12/D4/P1 .4 1/0-0-1/0 writing to 9FH and AFH. 

33 AD1.3/D5/P1 .5 1/0-0-1/0 
32 AD14/D6/P1 .6 l/0·0-1/0 
31 AD15/D7 /P1 .7 1/0-0-1/0 

17 P2.0 1/0 P2 in all modes. 
16 P2.1 1/0 P2.6 is INT# when MUX = 1 and is open-drain. 
15 P2.2 1/0 P2.7 is WAH# in 16-bit multiplexed mode. 
14 P2.3 1/0 
13 P2.4 1/0 
12 P2.5 1/0 
11 P2.6/INT# 110-0 
10 P2.7/WRH# 1/0-1 

44 ModeO I These pins select one of the four parallel interfaces: 
30 Mode1 I Mode1 ModeO 

0 0 8-bit multiplexed - Intel 
0 0 Serial Interface mode entered when 

RD# = 0, WR# = 0 upon reset. 
0 1 16-bit multiplexed - Intel 
1 0 8-bit multiplexed - non-Intel 
1 1 8-bit non-multiplexed 

Note: 
•when RD# = 0, WR# = O serial interface mode is entered. 

5 ALE/AS 1-1 ALE used for Intel modes. 
AS used for non-Intel modes. 

6 RD# I RD# used for Intel modes. 
E I E used for non-Intel modes. 

7 WR# I WR# used for Intel modes. 
R/W# I R/W # used for non-Intel modes. 

28 READY 0 READY is an output to synchronize accesses from the host 
MISO 0 microcontroller to the 82527. READY is an open-drain output to the 

host microcontroHer. MISO is the serial data output for the serial 
interface. mode. 

9 DSACKO# 0 DSACKO # is an output to synchronize accesses from the host 
microcontroller to the 82527. 
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ELECTRICAL CHARACTERISTICS 

D.C. Characteristics Vee = sv ± 10%; TA = -40°c to + 12s0 c 

Symbol Parameter Min Max Conditions 

V1L Input Low Voltage (All except XT AL 1, -0.5V O.BV 
XTAL2, RXO, RX1) 

V1H Input High Voltage (All except XT AL 1, 3.0V Vee+ o.sv 
XTAL2, RXO, RX1, RESET#) 

V1H1 Input High Voltage (RESET#) 3.0V Vee+ o.sv 

Vol Output Low Voltage (All Outputs except 0.45V loL = 1.6mA 
TXO, TX1) ti 

VoH Output High Voltage (All Outputs except Vee - o.av loH = - 200 µ.A 
TXO, TX1, CLOCKOUT) 

VoHR1 Output High Voltage (CLOCKOUT) o.8 Vee loH = -80 µ.A 

ILK Input Leakage Current ±10 µ.A Vss < V1N < Vee 

C1N PIN Capacitance• 10pF fxrAL = 1 KHz 

Ice Supply Current 100mA fXTAL = 16 MHz 

lsLEEP Sleep Current 
with Voo/2 Output Enabled, No Load 700 µ.A 
with Voo/2 Output Disabled 100 µ.A 

lpo Powerdown Current XT AL 1 Driven 10µ.A 

NOTE: 
*Typical value based on characterization data. 
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PHYSICAL LAYER SPECIFICATIONS Load Condition: 1 oo pF 

D.C. Characteristics Vee= 5V ± 10%; TA= -40°c to+ 125°C 

RXO/RX1 

Input Voltage 

Common Mode Range 

Delay Dominant to Recessive 

Delay Recessive to Dominant 

Differential Input Threshold 

If the comparator is bypassed by 
setting the CoBy bit to one in the Bus 
Configuration Register, the Input Delay 
is: 

TXO/TX1 

Source Current on Each TXO, TX1 

Sink Current on Each TXO, TX1 

Rise Time 

Fall Time 

Voo/2 

Voo/2 

CLOCKOUT SPECIFICATIONS 
Load Condition: 50 pF 

Parameter Min 

CLOCKOUT Frequency XTAL/15 

Min Max 

-0.5V Vee+ 0.5V 

Vss + 1v Vee- 1V 

35 ns 

35 ns 

±100 mV 

10 ns 

-10mA 

10mA 

25 ns 

25 ns 

2.38V 2.62V 

Max 

XTAL 

28-6 

Conditions 

-100 mV to + 100 mV differential 

+ 100 mV to -100 mV differential 

VouT =Vee - 1.0V 

VouT = 1.0V 

CLOAD = 100 pF 

CLOAD = 100 pF 

louT ::; 75 µA, Vee = 5V 



infel .. 82527 

A.C. Characteristics for 8/16-Bit Multiplexed Intel Modes (Modes O, 1) 
Conditions: Vee = 5V ± 10%, Vss = ov. TA = -40°C to + 125°C, CL = 100 pF 

Symbol Parameter Min Max 

1/txTAL Oscillator Frequency 8MHz 16MHz 

1/tseLK System Clock Frequency 4MHz 10MHz 

1/tMeLK Memory Clock Frequency 2MHz 5MHz 

tAVLL Address Valid to ALE Low 33ns 

tLLAX Address Hold after ALE Low 22.5 ns 

tRHDZ Data Float after RD# High Ons 45 ns 

tRLDV RD# Low to Data Valid Ons 45 ns 
(Only for Registers 02H, 04H, 05H) 

tRLRH RD# Pulse Width 40ns 
This time is long enough to initiate a double read 
cycle by loading the High Speed Registers (04H, 
05H), but is too short to READ from 04H and 05H 
(SeetRLDV) 

tRLYH RD# Low to READY High 
(for registers except 02H, 04H, 05H) 
for Read Cycle without a Previous Write 2 tMeLK + 145 ns 
for Read Cycle with a Previous Write 4 tMeLK + 145 ns 

tavwH Data Setup to WR# High 30 ns 

twHOX Input Data Hold after WR# High 20 ns 

twHDV WR# High to Output D~ta Valid on Port 1 /2 tMeLK 2 tMeLK + 100 ns 

twHLH WR# High to Next ALE High o ns 

twLWH WR# Pulse Width 40ns 

.tLHLL ALE High Time 30ns 

teLYV CS# Low to READY Setup 32ns 
Condition: Load Capacitance on the READY 
Output: 50 pF 

twLYH WR# Low to READY High for a Write Cycle if No 145 ns 
Previous Write is Pending 

twHYH End of Last Write to READY High for a Write Cycle 3 tMeLK + 145 ns 4 tMeLK + 145 ns 
if a Previous Write Cycle is Active 

tLLRL ALE Low to RD# Low o ns 
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82527 

A.C. Characteristics for 8/16-Bit Multiplexed Intel Modes (Modes 0, 1) 
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82527 

A.C. Characteristics for 8/16-Bit Multiplexed Intel Modes (Modes 0, 1) 

Ready Output Timing for a Write Cycle If No Previous Write is Pending 

CS# 

WR# 

Ready 

lcLYV 
272250-4 

Ready Output Timing for a Write Cycle If a Previous Write Cycle is Active 

lcLYV 

CS# 

ALE 

WR# 

Ready 

CS# 

ALE 

RD# 

Ready 

twHYH 

Ready Output Timing for a Read Cycle 

lcLYV 

lrlLYH 
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_infel. 82527 

A.C. Characteristics for B·Blt Multiplexed Non•lntel Mode (Mode 2) 
Conditions: Vee= 5V ±10%, Vss = OV, TA= -40"C.to +125°C, CL= 100 pF 

Symbol Parameter Min 

1/txrAL Oscillator Frequency 8MHz 

1/tsCLK System Clock Frequency 4MHz 

1/tMCLK Memory Clock Frequency 2MHz 

tAVSL Address Valid to AS Low 33 ns 

ts LAX Address Hold after AS Low 22.5 ns 

teLDz Data Float after E Low Ons 

teHDV E High to Data Valid Ons 

for Read Cycle without a Previous Write 
for Ready Cycle with a Previous Write 
(for Registers except for 02H, 04H, 05H) 

taVEL Data Setup to E Low 30ns 

teLQX Input Data Hold after E Low 20 ns 

tELDV E Low to Output Data Valid on Port 1 /2 tMCLK + 100 ns 

teHEL EHighTime 45 ns 
(only for Registers 02H, 04H, 05H) 

for Write Cycle with Previous Write 4 tMCLK + 145 ns 
(for Registers except for 02H, 04H, 05H) 

tsHSL AS High Time 30ns 

tRSEH Setup Time of R/W # to E High 30ns 

ts LEH AS Low to E High Ons 

28-10 

Max 

16MHz 

10MHz 

5MHz 

45 ns 

45 ns 

2 tMCLK + 145 ns 
4 tMCLK + 145 ns 

2 tMCLK + 100 ns 



intele 82527 

A.C. Characteristics for 8-Bit Multiplexed Non-Intel Mode (Mode 2) (Continued) 

AS 

tAVLL \LAX 

BUS ADDRESS 

'£:HOV 

ts LEH 

'EHEL 

R/W# 

R/W# 

'oVEL '£:LOX 

BUS ADDRESS DATA in 1>-----

PORT1/2 
272250-7 
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82527 

A.C. Characteristics for 8-Bit Non-Multiplexed Asynchronous (Mode 3) 
Conditions: Vee= 5V ±10%, Vss = OV, TA= -40°C to +125°C, CL= 100 pF 

Symbol Parameter Min Max 

1 /txrAL Osciliator Frequency 8MHz 16MHz 

1/tseLK System Clock Frequency 4MHz 10MHz 

1 /tMeLK Memory Clock Frequency 2MHz 5MHz 

tAveL Address or R/W# Valid to CS# Low 3 ns 
Setup 

teLOV CS# Low to Data Valid 0 ns 65 ns 
for High Speed Registers (02H, 04H, 05H) 

For Low Speed Registers 0 ns 2 tMeLK + 145 ns 
(Read Cycle without Previous Write) 

For Low Speed Registers 0 ns 4 tMeLK + 145 ns 
(Read Cycle with Previous Write) 

tKLDV DSACKO# Low to Output Data Valid <Ons 23 ns 

teHOV 82527 Input Data Hold after CS# High 25 ns 

teHOH 82527 Output Data Hold after CS# High O ns 

teHOZ CS# High to Output Data Float 0 ns 35 ns 

tcHKH CS# High to DSACKO# = V1H 0 ns 55 ns 
(with 3.3 Kn Pullup and 100 pF Load) 

teHKZ CS# High to DSACKO # Float 0 ns 100 ns 

teHeL CS# Width between Successive Cycles 25 ns 

teHAI CS# High to Address or R/W # Invalid 5 ns 

tcLeH CS# Width Low 65 ns 

toveH CPU Write Data Valid to CS# High 32 ns 

teLKL CS# Low to DSACKO # Low O ns 65 ns 
for High Speed Registers and Low Speed 
Registers Write Access without Previous 
Write 

for Write Access with a Previous Write O ns 2 tMeLK + 145 ns 
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intel. 82527 

A.C. Characteristics for 8-Bit Non-Multiplexed Asynchronous (Mode 3) {Continued) 

Address 

R/W# 

CS# 

Data 

DSACKO# 

Timing of the Asynchronous Mode 
(Read Cycle) 

lcLCH 

lcLDV 

li<LDV 
lcLKL '4-~---..i 

lcHDH 

272250-10 

A.C. Characteristics for 8-Bit Non-Multiplexed Asynchronous (Mode 3) 

Address 

R/W# 

CS# 

Data 

DSACKO# 

Timing of the Asynchronous Mode 
(Write Cycle) 

lcLCH 

lovcH 
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82527 

A.C. Characteristics for 8-Bit Non-Multiplexed Synchronous Mode (Mode 3) 
Conditions: Vee= 5V ±10%, Vss = ov, TA= -40°C to +125°C, CL= 100 pF 

Symbol Parameter Min Max 

1 ltxrAL Oscillator Frequency SMHz 16MHz 

1 /tseLK System Clock Frequency 4MHz 10MHz 

1 /tMeLK Memory Clock Frequency 2MHz 5MHz 

tEHDV E High to Data Valid out of High Speed 65 ns 
Register (02H, 04H, 05H) 

Read Cycle without Previous Write for 2 tMeLK + 145 ns 
Low Speed Registers 

Read Cycle with Previous Write for 4 tMeLK+ 145 ns 
Low Speed Registers 

tELDH Data Hold after E Low for a Read 5 ns 
Cycle 

tELoz Data Float after E Low O ns 35 ns 

tELDV Data Hold after E Low for a Write Cycle 25ns 

tAVEH Address and R/W # to E Setup 25 ns 

tELAV Address and R/W # Valid after E Falls 15 ns 

tevEH CS# Valid to E High 0 ns 

tELeV CS# Valid after E Low 0 ns 

tovEL Data Setup to E Low 55 ns 

tEHEL E Active Width 100 ns 

tAVAL Start of a Write Cycle after a Previous 2 tMeLK 
Write Access 
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82527 

A.C. Characteristics for 8-Bit Non-Multiplexed Synchronous Mode (Mode 3) 

Address 

R/W# 

CS# 

E 

Data 

Timing of the Synchronous Mode 
(Read Cycle) 

frLCV 
lcvEH 

272250-8 

A.C. Characteristics for 8-Bit Non-Multiplexed Synchronous Mode (Mode 3) 

Address 

CS# 

Data 

Timing of the Synchronous Mode 
(Write Cycle) 

tAVAV 

lovEL lrLDv 
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82527 

A.C. Characteristics for Serial Interface Mode 
Conditions: Vee = 5V ± 10%, Vss = OV, TA = -40°C to + 125°C, CL = 100 pF 

Symbol Parameter Min Max 

SCLK SPI Clock 0.5 MHz 4.2 MHz 

teve 1/SCLK 238 ns 2000 ns 

tsKHI Minimum Clock High Time 119 ns 

tsKLO Minimum Clock Low Time 119 ns 

tLEAD ENABLE Lead Time 70 ns 

tLAG Enable Lag Time 109 ns 

tAee Access Time 60 ns 

tpoo Maximum Data Out Delay Time 84 ns 

tHo Minimum Data Out Hold Time O ns 

to1s Maximum Data Out Disable Time 665 ns 

tsETUP Minimum Data Setup Time 59 ns 

tHOLD Minimum Data Hold Time 109 ns 

tRJSE Maximum Time for Input to go 100 ns 
from Vol to VoH 

tFALL Maximum Time for Input to go 100 ns 
from VoH to VOL 

tes Minimum Time between 670 ns 
Consecutive CS# Assertions 
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82527 

A.C. Characteristics for Serial Interface Mode 

CS# 'tEAD 

SCLK 

t.41SO 

t.40SI 

CS# 

SCLK 

t.41SO 

t.40SI 

A.C. TESTING INPUT 

Input, Output Waveforms 

3.0V~ Vee - O.BV 

0.45V 
O.BV 

272250-14 

NOTE: 
AC Inputs during testing are driven at Vee - 0.5V for a 
Logic "1" and 0.1V for a Logic "O". Timing measure­
ments are made at V1H Min for a Logic "1" and VoL 
Max for a Logic "O". 

Polarity = 0, Phase = 0 

Polarity = 1, Phase = 1 
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EV82527 EVALUATION KIT 

272263-01 

The EV82527 evaluation kit demonstrates the capabilities of the 82527 serial 
communications controller 'and the Controller Area Network (CAN) protocol. This 
evaluation kit represents a quick approach to learning the features of the 82527 device 
and CAN Specification 2.0 29-bit message identifiers. 

DESCRIPTION 
The EV82527 evaluation kit features the 
82527 device and the CAN protocol, 
Specification 2.0. The 82527 device 
implements CAN Specification 2.0 and is 
optimized to allow the host microcontroller 
to remain dedicated to its application 
control function. The host microcontroller 
interface to the 82527 is analogous to that 
of a RAM. The transmission, reception and 
error confinement routines are hardwired 
in the 82527 and are transparent to the 
user. 

FEATURES 
The EV82527 evaluation kit consists of 
three boards: an EV87C196KR mother­
board, an 82527 daughterboard and a 
DV82527 satellite board, plus a software 

monitor that assembles MCS®-96 code on­
line. 
• The motherboard is a fully functional 

evaluation board which contains the host 
microcontroller, the Intel 87C196KR. 

• The daughterboard is configured with an 
RS-485 CAN bus interface and can be 
easily adapted to other physical layer 
implementations. 

• The daughterboard communicates with a 
DV82527 satellite board acting as an 
additional network node. The satellite 
board requires no host-CPU 
programming and uses dip switches to 
choose various communication options. 

BENEFITS 
• Quick setup and installation 
• Interfaces to high performance 16-bit 

host-CPU 
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EV82527 EVALUATION KIT 

• Assists the development of CAN application 
software 

• Demonstrates CAN Specification 2.0 protocol 
and features 

• Uses standard Personal Computer host 

87C196KR MOTHERBOARD 
Assembly language programs for the 
87C196KR motherboard may be downloaded to 
the microcontroller and executed. The monitor 
program has the following features: 
• Programloading 
• Program disassembly 
• In-monitor assembler that allows program to 

be written on-line 
• 16 breakpoints 
• Single-stepping 
• Specific commands to interrogate 82527 

messages and status 

The 87C916KR is a powerful 16-bit 
microcontroller with high speed 1/0, an AID 
converter, full duplex serial 1/0 (synchronous 
and asynchronous), 768 bytes of RAM and 
16 Kbytes of EPROM. 

82527 DAUGHTERBOARD 
The interface between the 82527 CAN device 
and the 87C196KR microcontroller is 
completed by connecting the mother and 
daughterboards together. The 82527 device 
interfaces to the 87C196KR using either an 
8- or 16-bit multiplexed address/data bus. 

CAN bus communication utilizes the on-board 
RS-485 interface or connects to a user defined 
physical interface. 

The two 8-bit 1/0 ports of the 82527 deviee 
connect to dip switches or LED displays 
allowing the user to change or monitor the 
operation of the 82527 and the 87C196KR 
devices. 

DV82527 SATELLITE BOARD 
The daughterboard connects to a satellite 
board via a cable serving as the CAN bus. It 
executes a series of fixed programs which are 
user-selected dip switches. The sat~llite board 
receives and transmits one-byte messages of 
either 11- or 29-bit message identifier format. 
Messages may use one of four possible message 
identifiers. The satellite sends remote frames 
as well. 

The reception and transmission of satellite 
board messages is monitored on LED displays. 

PERSONAL COMPUTER 
REQUIREMENTS 
The EV82527 evaluation kit is hosted on an 
IBM PC AT, XT or BIOS-compatible clone. The 
PC must meet the following requirements: 
• 512 Kbytes of memory 
• One 1.2 Meg floppy Disk Drive 
• MS-DOS 3.0 or later 
• A serial (CO Ml or COM2) at 9600 baud 
• ASM-96, iC-96 or PL/M-96 or any 8096 

Assembler/Compiler that generates Object 
Module Format code 

• A text editor such as AEDIT 
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ALABAMA 

~I ~i~~vard South 
Suite 104-1 
Huntsville 35802 
Tel: (BOO) 62B-B686 
FAX: (205) BB3-3511 

ARIZONA 

tln1el Corp. 
410 North 44th Street 
Suite 500 
Phoenix 85008 
Tel: (BOO) 628·8686 
FAX: (602) 244-0446 

CALIFORNIA 

Intel Corp. 
1 Sierra Gate Plaza 
Suite 280C 
Roseville 95678 
Tel: (800) 628-86B6 
FAX: (916) 782-8153 

tlntel Corp. 
9665 Chesapeake Dr. 
Suite 325 

~=~ g~o6~~~~~ 
FAX: (619) 292-0S26 

*tlntel Corp. 
400 N. Tustin Avenue 
Suite 450 
Sente Ana 92705 
Tel: (BOO) 62B·B686 
lWX: 910-595-1114 
FAX: (714) 541-9157 

*tlntel Corp. 
San Tomas 4 
2700 San Tomas Expressway 
2nd Floor 
Santa Clara 95051 
Tel: (BOO) 628-8686 
lWX: 910-338-0255 

tlntel Corp. 
15260 Ventura Boulevard 
Suite 360 
Sherman Oaks 91403 
Tel: (800) 628-8686 
FAX: (818) 995-6624 

COLORADO 

"'tlntel, Corp. 
600 S. Cherry St. 
Suite 700 
Denver 80222 
Tel: (BOO) 62B·B686 
lWX: 910-931 ·22B9 
FAX: (303) 322·B670 

CONNECTICUT 

tln1el Corp. 
103 Mill Plain Road 
Danbury 06B11 
Tel: (BOO) 62B·B686 
FAX: (203) 794-0339 

FLORIDA 

tlntel Corp. 
800 Fairway Drive 
$ulte 160 
Deerfield Beach 33441 
Tel: (BOO) 62B"8686 
FAX: (305) 421 -2444 

tlntel Corp. 
5850 T.G. Lee Blvd. 
Suite 340 
O~ando 32B22 
Tel: (BOO) 62B·B686 
FAX: (407) 240-8097 

tSales and Service Office 
*Field Application Location 

NORTH AMERICAN SALES OFFICES 
GEORGIA *tlntel Corp. *tlntel Corp. 

tlntel Corp. 
2950 Express Dr., South 12000 Ford Roed 
Suite 130 Suite 400 

20 Technology Parkway Islandia 11722 Dallas 75234 
Suite 150 Tel: (800) 628-8686 Tel: (800) 628-8686 
Norcross 30092 lWX: 510-227-6236 FAX: (214) 484·11BO 
Tel: (800) 62B-8686 FAX: (516) 348-7939 

*tlntel Corp. FAX: (404) 605-9762 
tlntel Corp. 20515 SH 249 

ILLINOIS 300 Westage Business Center Suite 401 
Suite 230 Houston 77070 

*tlntel Corp. Flshkill 12524 ~\~?~~~= Woodfield Corp. Center Ill Tel: (BOO) 628-8686 
300 N. Martingale Road FAX: (914) 897-3125 FAX: (713) 988-3660 

Suite 400 UTAH 
· ~;1h(=uJ~9~~1 OHIO 

tlmel Corp. 
FAX: (708) 706-9762 *tlntel Corp. 428 East 6400 South 

3401 Park Center Drive Suite 104 
INDIANA Suite 220 Murray 84107 

Dayton 45414 Tel: (800) 628-8686 
tlntel Corp. Tel: (BOO) 628-8686 FAX: (801) 268-1457 
891 O Purdue Road TWX: 810-450-252B 
Suite 350 FAX: (513) 690-865B WASHINGTON 
Indianapolis 46268 

*Intel Corp. tlntel Corp. 
Tel: (800) 628-8686 2800 156th Avenue S.E. 
FAX: (317) 875-693B Four Commerce Park Square 

Suite 105 
~~!~~;~~9~1B~d., Suite 600 Bellevue 98007 

MARYLAND Tel: (800) 628-8686 Tel: (BOO) 628-8686 

*tlntet Corp. FAX: (216) 464·2270 FAX: (206) 748-4495 

10010 Junction Or. Intel Corp. 
Suite 200 OKLAHOMA 408 N. Mullan Roed 
Annapolts Junction 20701 Suite 105 
Tel: (BOO) 628-8686 ~g~ ~r~i-oadway 

Spokane 99206 
FAX: (410) 206·3678 Tel: (800) 628-B686 

Suite 115 FAX: (509) 928-9467 

MASSACHUSETTS Oklahoma City 73162 
Tel: (800) 62B-8686 WISCONSIN 

*tlntet Corp. FAX: (405) 840-9819 Intel Corp. 
Westford Corp. Genter 400 N. Executive Dr. 
5 Carlisle Road OREGON Suite 401 
2nd Floor Brookfield 53005 
Westford 01886 r~~~8f.iij: Greenbrier Pkwy. 

Tel: (800) 628-8686 
Tel: (600) 628-8686 FAX: (414) 789-2746 
lWX: 710-343-6333 Buildlng B 
FAX: (50B) 692-7867 Beaverton 97006 CANADA Tel: (BOO) 628-8686 
MICHIGAN TWX: 91Q-487-8741 

FAX: (503) 645-8181 BRITISH COLUMBIA 
tlntel Corp. Intel Semiconductor of 
7071 Orchard Lake Road PENNSYLVANIA Canada, Ltd. 
Suite 100 999 Canada Place West Bloomfield 48322 *tlntel Corp. Suite 404, #11 
Tel: (800) 628-8886 925 Harvest Drive Vancouver V6C 3E2 
FAX: (313) 851-8770 Suite 200 Tel: (800) 628-8686 

Blue Bell 19422 FAX: (604) 844-2813 
MINNESOTA Tel: (600) 62B-8686 

FAX: (215) 641-0785 ONTARIO 
tlntel Corp. 

~W~~~r88mer Blvd. 
tlntel Semiconductor of 3500 W. 601h St. 

Suite 360 Canada, Ltd. 

~~~~~~ria8~~ 
Suite 610 2650 Queensvlew Drive 

~:~?~08f 01:8~~ 
Suite 250 

lWX: 910-576-2867 Ottawa K2B 8H6 
FAX: (612) 831-6497 FAX: (412) 829-7578 Tel: (800) 628-8686 

FAX: (613) 820-5936 

NEW JERSEY SOUTH CAROLINA tlntel Semiconductor of 
Canada, Ltd. 

~T~~~~ c&ffCe center 
Intel Corp. 190 Attwell Drive 
100 Executive Center Drive Suite 500 

125 Half Mile Road Suite 109, B183 Rexdale M9W 6H8 
Red Bank 07701 Greenville 29615 Tel: (BOO) 628-B686 
Tel: (BOO) 62B-8686 Tel: (BOO) 626-6686 FAX: (416) 675-2436 
FAX: (906) 747-0983 FAX: (803) 297-3401 

QUEBEC 

NEW YORK TEXAS tlntel Semiconductor of 
Canada, Ltd. 

*Intel Corp. tlmel Corp. 1 Aue Holiday 
~~P~~~~ Office Park 8911 N. Capitel of Texas Hwy. Suite 115 

Suite 4230 Tour East 
Tel: (800) 62B-8686 Austin 78759 Pt. Claire H9R 5N3 
lWX: 510-253-7391 Tel: (800) 628-8686 Tel: (BOO) 628"8686 
FAX: (716) 223-2561 FAX: (512) 338-9335 FAX: 514-694-0064 

CG/SALE/101992 



ALABAMA 

Arrow/Schweber Electronics 
1015 Henderson Road 
Huntsville 35816 
Tel: (205) 837-6955 
FAX: (205) 895-0126 

Hamilton/Avnet 
4960 Corporate Drive, #135 
Huntsville 35805 
Tel: (205) 837-7210 
FAX: (205) 830-8404 

~osrc:~~~a~:~~. #120 
Huntsville 35805 
Tel: (205) 830-9526 
FAX: (205) 830-9557 

Pioneer Technologies Group 
4835 University Square, #5 
Huntsville 35816 
Tel: (205) 837-9300 
FAX: (205) 837-9358 

ARIZONA 

Arrow/Schweber Electronics 
2415 W. Erie Drive 
Tempe 85282 
Tel: (602) 431-0030 
FAX: (602) 431·9555 

Avnet Computer 
1626 S. Edwards Drive 
Tempe 85281 
Tel: (602) 902-4642 
FAX: (602) 902-4646 

Hamilton/Avnet 
1626 S. Edwards Drive 
Tempe 85281 
Tel: (602) 902-4700 
FAX: (602) 902-4747 

Wyle Laboratories 
4141 E. Raymond 
Phoenix 85040 
Tel: (602) 437-2088 
FAX: (602) 437-2124 

CALIFORNIA 

Arrow Commercial Systems Group 
1502 Crocker Avenue 
Hayward 94544 
Tel: (510) 489-5371 
FAX: (510) 391-1742 

Arrow Commercial Systems Group 
14242 Chambers Road 
Tustin 92680 
Tel: (714) 544-0200 
FAX: (714) 454-4203 

Arrow/Schweber Electronics 
26707 W. Agoura Road 
Calabasas 91302 
Tel: (818) 880-9686 
FAX: (818) 880-4687 

Arrow/Schweber Electronics 
9511 Ridgehaven Court 
San Diego 9212~ 
Tel: (619) 565-4800 
FAX: (619) 279-0862 

Arrow/Schweber Electronics 
1180 Murphy Avenue 
san Jose 95131 
Tel: (408) 441-9700 
FAX: (408) 453-4810 

ArrowJSchweber Electronics 
48834 Kato Rd., Suite 103 
Fremont 94538 
Tel: (510) 440-2681 
FAX: (510) 490-1084 

Arrow/Schweber Electronics 
6 Cromwell, Suite 100 
Irvine 92718 
Tel: (714) 838-5422 
FAX: (714) 454-4203 

Avnet Computer 
3170 Pullman Street 
Costa Mesa 92626 
Tel: (714) 641-4179 
FAX: (714) 641-4170 

NORTH AMERICAN DISTRIBUTORS 
Avnet Computer 
1361 B West 190th Street 
Gardena 90248 
Tel: (310) 217-6830 
FAX: (310) 327-5369 

Avnet Computer 
1175 Bordeaux DriVe 
Sunnyvale 94089 
Tel: (408) 743-3454 
FAX: (408) 743-3348 

Hamilton/Avnet 
3170 Pullman Street 
Costa Mesa 92626 
Tel: (714) 641-4182 
FAX: (714) 641-4149 

Hamilton/Avnet 
1175 Bordeaux Drive 
Sunnyvale 94089 
Tel: (408) 743-3300 
FAX: (408) 745-6879 

Hamilton/Avnet 
4545 Viewridge Avenue 

~=~ fs;f£05~~~;~40 
FAX: (619) 277-6136 

Hamilton/Avnet 
21150 Califa St. 
Woodland Hills 91367 
Tel: (818) 594-0404 
FAX: (818) 594-8233 

Hamilton/Avnet 
755 Sunrise Avenue, #150 
Roseville 95661 
Tel: (916) 925-2216 
FAX: (916) 925-3478 

Pioneer·Technologies Group 
134 Rio Robles 
San Jose 95134 
Tel: (408) 954-9100 
FAX: (408) 954-9113 

Pioneer Standard 
217 Technology Or., #110 
Irvine 92718 
Tel: (714) 753-5090 
FAX: (714) 753-5074 

Pioneer Standard 
5850 Canoga Ave., #400 
Woodland Hills 91367 
Tel: (818) 883-4640 
FAX: (818) 883-9721 

Wyle Laboratories 
2951 Sunrise Blvd., #175 
Rancho Cordova 95742 
Tel: (916) 638-5282 
FAX: (916) 638-1491 

Wyle Laboratories 
9525 Chesapeake Drive 
San Diego 92123 
Tel: (619) 565-9171 
FAX: (619) 365-0512 

Wyle Laboratories 
3000 Bowers Avenue 
Santa Clara 95051 
Tel: (408) 727-2500 
FAX: (408) 727-7359 

Wyle Laboratories 
17872 Cowan Avenue 
Irvine 92714 
Tel: (714) 863-9953 
FAX: (714) 251-0365 

Wyle Laboratories 
26010 Mureau Road, #150 
Calabasas 91302 
Tel: (818) 880-9000 
FAX: (818) 880-5510 

COLORADO 

Arrow/Schweber Electronics 
61 Inverness Dr. East, # 105 
Englewood 80112 
Tel: (303) 799-0258 
FAX: (303) 799-4303 

Hamilton/Avnet 
9605 Maroon Circle, #200 
Englewood 80112 
Tel: (303) 799-7800 
FAX: (303) 799-7801 

Wyle Laboratories 
451 E. 124th Avenue 
Thornton 60241 
Tel: (303) 457-9953 
FAX: (303) 457-4831 

CONNECTICUT . 
Arrow/Schweber Electronics 
12 Beaumont Road 
Wallingford 06492 
Tel: (203) 265-n41 
FAX: (203) 265-7988 

Avnet Computer 
55 Federal Road, #103 
Danbury 06810 
Tel: (203) 797-2880 
FAX: (203) 791-2896 

Hamilton/Avnet 
55 Federal Road, #103 
Danbury 06610 
Tel: (203) 743-9799 
FAX: (203) 797-0373 

Pioneer-Standard 
2 Trap Falls Rd., #101 
Shelton 06484 
Tel: (203) 929-5600 
FAX: (203) 929-9791 

FLORIDA 

Arrow/Schweber Electronics 
400 Fairway Drive, #102 
Deerfield Beach 33441 
Tel: (305) 429-8200 
FAX: (305) 428-3991 

Arrow/Schweber Electronics 
37 Skyline Drive, #3101 
Lake Mary 32746 
Tel: (407) 333-9300 
FAX: (407) 333-9320 

Avnet Computer 
541 S. Orlando Ave., #203 
Maitlan 32751 
Tel: (407) 539-2888 
FAX: (407) 539-2085 

Hamilton/Avnet 
5371 N.W. 33rd Ave., #204 
Ft. Lauderdale 33309 
Tel: (305) 733-6300 
FAX: (305) 484-8369 

Hamilton/Avnet 
3247 Tech Drive 
St. Petersburg 35805 
Tel: (813) 573-4346 
FAX: (813) 572-0833 

Hamilton/Avnet 
7079 University Boulevard 
Winter Park 32792 
Tel: (407) 657-3300 
FAX: (407) 678-4414 

Pioneer Technologies Group 
337 Northlake Blvd., #1000 
Alta Monte Springs 32701 
Tel: (407) 834-9090 
FAX: (407) 834-0865 

Pioneer TechnolOQies Group 
674 S. Military Trall 
Deerfield Beach 33442 
Tel: (305) 428-8877 
FAX: (305) 481-2950 

GEORGIA 

Arrow Commercial Systems Group 
3400 C. Corporate Way 
Duluth 30136 
Tel: (404) 623-8825 
FAX: (404) 623-8802 

Arrow/Schweber Electronics 
4250 E. Rivergreen Pkwy., #E 
Duluth 30136 
Tel: (404) 497-1300 
FAX: (404) 476-1493 

Avnet Computer 
3425 Corporate Way, #G 
Duluth 30136 
Tel: (404) 623-5400 
FAX: (404) 476-0125 

Hamitton/Avnet 
3425 Corporate Way, #G 
Dulu1h 30136 
Tel: (404) 623-5475 
FAX: (404) 623-5490 

Pioneer Technologies Group 
4250 C. Rivergreen Parkway 
DulUlh 30136 
Tel: (404) 623-1003 
FAX: (404) 623-0665 

ILLINOIS 

Arrow/Schweber Electronics 
1140 W. Thorndale Rd. 
Itasca 60143 
Tel: (708) 250-0500 
FAX: 708-250-0916 

Avnet Computer 
1124 Thorndale Avenue 
Bensenville 60106 
Tel: (708) 860-8573 
FAX: (708) 773-7978 

Hamilton/Avnet 
1130 Thorndale Avenue 
Bensenville 60106 
Tel: (708) 860-7700 
FAX: (708) 860-8532 

MTI Systems 
1140 W. Thorndale Avenue 
Itasca 60143 
Tel: (708) 250-8222 
FAX: (708) 250-8275 

Pioneer-Standard 
2171 Executive Dr., #200 
Addison 60101 
Tel: (708) 495-9680 
FAX: (708) 495-9831 

IN DIANA 

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

Avnet Computer 
655 W. Carmel Or., #120 
Carmel 46032 
Tel: (317) 575-8029 
FAX: (317) 844-4964 

Hamilton/Avnet 
485 Gradle Drive 
Carmel 46032 
Tel: (317) 644-9533 
FAX: (317) 844-5921 

Pioneer-Standard 
9350 Priority Way West Dr. 
Indianapolis 46250 
Tel: (317) 573-0880 
FAX: (317) 573-0979 

IOWA 

Hamilton/Avnet 
2335A Blairsferry Rd., N.E. 
Cedar Rapids 52402 
Tel: (319) 362-4757 
FAX: (319) 393-7050 

KANSAS 

Arrow/Schweber Electronics 
9801 Legler Road 
Lenexa 66219 

~~,<~~~§15iJ2~ra~2 
Avnet Computer 
15313 W. 95th Street 
Lenexa 61219 
Tel: (913) 541-7989 
FAX: (913) 541-7904 

Hamilton/Avnet 
15313 W. 95th Street 
Overland Park 66215 
Tel: (913) 888-1055 
FAX: (913) 541-7951 

CG/SALE/101992 



NORTH AMERICAN DISTRIBUTORS (Contd.) 
KENTUCKY 

Hamilton/Avnet 
1847 Mercer Rd., i#G 
Lexington 40511 
Tel: (606) 288-4911 
FAX: (606) 288-4936 

MARYLAND 

Arrow/Schweber Electronics 
9800J Patuxent Woods Dr. 
Columbia 21 046 
Tel: (301) 596-7800 
FAX: (301) 596-7821 

Arrow Commercial Systems Group 
200 Perry Parkway 
Gaithersburg 20877 
Tel: (301) 670-1600 
FAX: (301) 670-0188 

Avnet Computer 
7172 Columbia Gateway Dr. 
Columbia 21046 
Tel: (301) 995-3571 
FAX: (301) 995-3515 

Hamilton/Avnet 
7172 Columbia Gateway Dr., #F 
Columbia 21046 
Tel: (301) 995-3554 
FAX: (301) 995-3553 

*North Atlantic Industries 
Systems Division 
7125 River Wood Dr. 
Columbia 21046 
Tel: (301) 312-5800 
FAX: (301) 312-5850 

Pioneer Technologies Group 
9100 Gaither Road 
Gaithersburg 20877 
Tel: (301) 921-0660 
FAX: (301) 921-4255 

MASSACHUSETTS 

Arrow Commercial Systems Group 
250 Upton Drive 
Wltmington 01887 
Tel: (508) 858-7100 
FAX: (508) 658-0977 

Arrow/Schweber Electronics 
25 Upton Dr. 
Wilmington 01887 
Tel: (508) 858-0900 
FAX: (508) 894-1754 

Avnet Computer 
10 D Centennial Drive 
Peabody 01960 
Tel: (508) 532-9822 
FAX: (508) 532-9887 

Hamilton/Avnet 
10 D Centennial Drive 
Peabody 01960 
Tel: (508) 531-7430 
FAX: (508) 532-9802 

Pioneer-Standard 
44 Hartwell Avenue 
Lexington 02173 
Tel: (617) 861-9200 
FAX: (617) 863-1547 

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

MICHIGAN 

Arrow/Schweber Electronics 
19880 Haggerty Road 
Livonia 48152 
Tel: (800) 231-7902 
FAX: (313) 462-2686 

Avnet Computer 
41650 Garden Brook Rd. # 120 
Novi 48375 
Tel: (313) 347-4067 
FAX: (313) 347-1820 

Hamilton/Avnet 
2876 28th Street, S.W., #5 
Grandville 49418 
Tel: (616) 531-0345 
FAX: (616) 531-0059 

Hamilton/Avnet 
41650 Garden Brook Rd., #100 
Novi 48375 
Tel: (313) 347-4270 
FAX: (313) 347-4021 

Pioneer-Standard 
13485 Stamford Ct. 
Livonia 48150 
Tel: (313) 525-1800 
FAX: (313) 427-3720 

MINNESOTA 

Arrow/Schweber Electronics 
10100 Viking Drive, #100 
Eden Prairie 55344 
Tel: (612) 941-5280 
FAX: (612) 829-8007 

Avnet Computer 
9800 Bren Road, East 
Minnetonka 55343 
Tel: (612) 829-0025 
FAX: (612) 944-0638 

Hamilton/Avnet 
9800 Bren Road, East, #410 
Minnetonka 55343 
Tel: (612) 932-0600 
FAX: (612) 932-0613 

Pioneer-Standard 
7625 Golden Triange Dr., #G 
Eden Prairie 55344 
Tel: (612) 944-3355 
FAX: (612) 944-3794 

MISSOURI 

Arrow/Schweber Electronics 
2380 Schuetz Road 
St. Louis 63146 
Tel: (314) 567-6888 
FAX: (314) 567-1164 

Avnet Computer 
741 Goddard Avenue 
Chestertield 63005 
Tel: (314) 537-2725 
FAX: (314) 537-4248 

Hamilton/Avnet 
741 Goddard 
Chesteriield 63005 
Tel: (314) 537-4265 
FAX: (314) 537-4248 

NEW HAMPSHIRE 

Avnet Computer 
2 Executive Park Drive 
Bedford 03102 
Tel: (BOO) 442-8638 
FAX: (603) 624-2402 

NEW JERSEY 

Arrow/Schweber Electronics 
4 East Stow Rd., Unit 11 
Marlton 08053 
Tel: (609) 596-8000 
FAX: (609) 596-9632 

Arrow/Schweber Electronics 
43 Route 46 East 
Pine Brook 07058 
Tel: (201) 227-7880 
FAX: (201) 227-2064 

Avnet Computer 
1 B Keystone Ave., Bldg. 36 
Cherry Hill 08003 
Tel: (609) 424-8962 
FAX: (609) 751-2502 

Hamilton/Avnet 
1 Keystone Ave., Bldg. 36 
Cherry Hill 08003 
Tel: (609) 424-0110 
FAX: (609) 751-2611 

Hamilton/Avnet 
1 o Lanidex Plaza West 
Parsippany 07054 
Tel: (201) 515-5300 
FAX: (201) 515-1600 

MTI Systems Sales 
43 US Rt 46 
Pinebrook 07058 
Tel: (201) 882-8780 
FAX: (201) 882-8901 

*Self Certified Small Business per Federal Acquisition Regulations 

Pioneer-Standard 
14A Madison Rd. 
Fairfield 07004 
Tel: (201) 575-3510 
FAX: (201) 575-3454 

NEW MEXICO 

Alliance Electronics, Inc. 
10510 Research Ave., SE 
Albuquerque 87123 
Tel: (505) 292-3360 
FAX: (505) 275-6392 

Avnet Computer 
7801 Academy Ad., SE 
Bldg. 1, Suite 204 
Albuquerque 87109 
Tel: (505) 828-9722 
FAX: (505) 828-0364 

Hamilton/Avnet 
7801 Academy Rd., NE 
Bldg. 1, Suite 204 
Albuquerque 87108 
Tel: (505) 828-1058 
FAX: (505) 828-0360 

NEW YORK 

Arrow/Schweber Electronics 
3375 Brighton Henrietta Townline Rd. 
Rochester 14623 
Tel: (716) 427-0300 
FAX: (716) 427-0735 

Arrow/Schweber Electronics 
20 Oser Avenue 
Hauppauge 11788 
Tel: (516) 231-1000 
FAX: (516) 231-1072 

Avnet Computer 
933 Motor Parkway 
Hauppauge 11788 
Tel: (516) 434-7443 
FAX: (516) 434-7459 

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

Hamilton/Avnet 
933 Motor Parkway 
Hauppauge 11788 
Tel: (516) 231-9800 
FAX: (516) 434-7426 

Arrow Commercial Systems Group 
120 Commerce 
Hauppauge 11788 
Tel: (516) 231-1175 
FAX: (516) 435-2389 

Hamilton/Avnet 
2060 Townline Rd. 
Rochester 14623 
Tel: (716) 475-9130 
FAX: (716) 475-9119 

Hamilton/Avnet 
103 Twin Oaks Drive 
Syracuse 13120 
Tel: (315) 453-4000 
FAX: (315) 453-4010 

MTI Systems 
1 Penn Plaza 
250 W. 34th Street 
New York 10119 
Tel: (212) 643-1280 
FAX: (212) 643-1288 

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

Pioneer-Standard 
60 Crossway Park West 
Woodbury, Long Island 11797 
Tel: (516) 921-8700 
FAX: (516) 921-2143 

Pioneer-Standard 
840 Fairport Park 
Fairport 14450 
Tel: (716) 381-7070 
FAX: (716) 381-8774 

NORTH CAROLINA 

Arrow/Schweber Electronics 
5240 Greensdairy Road 
Raleigh 27604 
Tel: (919) 876-3132 
FAX: (919) 878-9517 

Avnet Computer 
2725 Millbrook Rd., #123 
Raleigh 27604 
Tel: (919) 790-1735 
FAX: (919) 872-4972 

Hamilton/Avnet 
5250-77 Center Dr. #350 
Charlotte 28217 
Tel: (704) 527-2485 
FAX: (704) 527-8058 

Hamilton/Avnet 
3510 Spring Forest Drive 
Raleigh 27604 
Tel: (919) 878-0819 
FAX: (919) 954-0940 

~~':J~ee~s~u~~~~~0P/~! gr~JP 
Charlotte 28273 
Tel: (704) 527-8188 
FAX: (704) 522-8564 

Pioneer Technologies Group 
2810 Meridian Parkway, #148 
Durham 27713 
Tel: (919) 544-5400 
FAX: (919) 544-5885 

OHIO 

Arrow Commercial Systems Group 
284 Cramer Creek Court 
Dublin 43017 
Tel: (614) 889-9347 
FAX: (614) 889-9680 

Arrow/Schweber Electronics 
6573 Cochran Road, #E 
Solon 44139 
Tel: (216) 248-3990 
FAX: (216) 248-1106 

Arrow/Schweber Electronics 
8200 Washington Village Dr. 
Centerville 45458 
Tel: (513) 435-5563 
FAX: (513) 435-2049 

Avnet Computer 
7764 Washington Village Dr. 
Dayton 45459 
Tel: (513) 439-6756 
FAX: (513) 439-6719 

Avnet Computer 
2 Summit Park Dr., #520 
Independence 44131 
Tel: (216) 573-7400 
FAX: (216) 573-7404 

Hamilton/Avnet 
7760 Washington Village Dr. 
Dayton 45459 
Tel: (513) 439-6633 
FAX: (513) 439-6711 

Hammon/Avnet 
2 Summit Park Dr., #520 
Independence 44131 
Tel: (216) 573-7400 
FAX: (216) 573-7404 

MTI Systems Sales 
23404 Commerce Park Rd. 
Beachwood 44122 
Tel: (216) 464-6688 
FAX: (216) 464-3564 

Pioneer-Standard 
4433 lnterpoint Boulevard 
Dayton 45424 
Tel: (513) 236-9900 
FAX: (513) 236-8133 

Pioneer-Standard 
4800 E. 131st Street 
Cleveland 441 05 
Tel: (216) 587-3600 
FAX: (216) 663-3906 

CG/SALE/101902 



NORTH AMERICAN DISTRIBUTORS (Contd.) 
OKLAHOMA Avnet Computer Arrow Commercial Systems Group Zentronics 

Arrow/Schweber Electronics 1235 North Loop West, #525 14360 S.E. Eastgate Way 11400 Bridgeport Rd., #108 
Houston 77008 Bellevue 98007 Richmond V6X 1 T2 

12111 East51stStreet, #101 Tel: (713) 867-7580 Tel: (206) 643-9992 Tel: (604) 273-5575 
Tulsa 74146 FAX: (713) 861-6851 FAX: (206) 643·9709 FAX: (604) 273·2413 
Tel: (918) 252-7537 
FAX: (918) 254-0917 Hamilton/Avnet Hamilton/Avnet ONTARIO 

Hamilton/Avnet 
1826-F Kramer Lane 17761 N.E. 78th Place, #C Arrow Commercial Systems Group Austin 78758 Redmond 98052 12121 E. 51s1 St., #102A Tel: (512) 832-4306 Tel: (206) 241-8555 1093 Meyerside Dr., Unit 2 

Tulsa 74146 FAX: (512) 832-4315 FAX: (206) 241-5472 Mississauga, Ontario 
Tel: (918) 252-7297 L5T 1M4 
FAX: (918) 250-8763 Hamilton/Avnet Avnet Computer Tel: (416) 670-7784 

4004 Beltline, Suite 200 17761 N.E. 78th Place FAX: (416) 670-7781 
OREGON Dallas 75244 Redmond 98052 Arrow/Schweber Electronics 
Almac/Arrow Electronics Tel: (214) 308-8105 Tel: (206) 867-0160 36 Antares Dr., Unit 100 
1885 N.W. 169th Place, #106 

FAX: (214) 308-8141 FAX: (206) 867,0161 Nepean K2E 7W5 
Beaverton 97006 Hamilton/Avnet Wyle Laboratories Tel: (613) 226-6903 
Tel: (503) 629-8090 1235 North Loop West, #521 15385 N.e. 9oth Street FAX: (613) 723-2018 
FAX: (503) 645-0611 Houston 77008 Redmond 98052 Arrow/Schweber Electronics 
Arrow Commercial Systems Group Tel: (713) 861-8517 Tel: (206) 881·1150 1093 Meyerside, Unit 2 
1885 N.W. 169th Place 

FAX: (713) 861-6541 FAX: (206) 881-1567 Mississauga L5T 1 M4 
Beaverton 97006-7312 Pioneer-Standard Tel: (416) 670-7769 
Tel: (503) 629-8090 18260 Kramer Lane WISCONSIN FAX: (416) 670-7781 
FAX: (503) 645·0611 Austin 78758 Avnet Computer 
Avnet Computer m(~m)8~tgg~ Arrow/Schweber Electronics 151 Superior Blvd. 200 N. Patrick Blvd., #100 
9150 Southwest Nimbus Ave. Brookfield 53045 Mississuaga LST 2L 1 
Beaverton 97005 Pioneer-Standard Tel: (414) 792-0150 Tel: (416) 795-3895 
Tel: (503) 627-0900 13785 Beta Road FAX: (414) 792-0156 FAX: (416) 795·3855 
FAX: (503) 526·6242 Dallas 75244 Avnet Computer 
Hamilton/Avnet 

Tel: (214) 263-3168 Avnet Computer 190 Colonnade Road 
9409 Southwest Nimbus Ave. FAX: (214) 490-6419 20875 Crossroads Circle, #400 Nepean K2E 7J5 
Beaverton 97005 Pioneer-Standard Waukesha 53186 Tel: (613) 727-2000 
Tel: (503) 627-0201 10530 Rockley Road, #100 Tel: (414) 784-8205 FAX: (613) 727-2020 
FAX: (503) 641·4012 Houston 77099 FAX: (414) 784-6006 

Hamilton/Avnet 
Wyle Laboratories 

Tel: (713) 495-4700 Hamilton/Avnet 151 Superior Blvd. 
9640 Sunshine Court 

FAX: (713) 495-5642 28875 Crossroads Circle, #400 Mississauga LST 2L 1 
Bldg. G, Suite 200 Wyle Laboratories Waukesha 53186 Tel: (416) 795-3835 

Beaverton 97005 1810 Greenville Avenue Tel: (414) 784-4511 FAX: (416) 564-6036 

Tel: (503) 643-7900 Richardson 75061 FAX: (414) 784-9509 Hamilton/Avnet 
FAX: (503) 646·5466 Tel: (214) 235-9953 Pioneer-Standard 190 Colonnade Road 

FAX: (214) 644-5064 120 Bishop Way #163 Nepean K2E 7 JS 
PENNSYLVANIA 

Wyle Laboratories Brookfield 53005 Tel: (613) 226-1700 

~r~~x~b~~~t~rive, #320 
4030 West Braker Lane, #420 Tel: (414) 784-3480 FAX: (6.13) 226-1184 

Austin 78759 FAX: (414) 784-8207 Zentronics 
Mars 16046 Tel: (512) 345-8853 1355 Meyerside Drive 
Tel: (412) 772-1888 FAX: (512) 345·9330 ALASKA Mississauga LST 1 C9 
FAX: (412) 772-1890 

Wyle Laboratories Avnet Computer 
Tel: (416) 564-9600 
FAX: (416) 564-8320 

Hamilton/Avnet 11001 South Wilcrest, #100 1400 West Benson Blvd., #400 
213 Executive, #320 Houston 77099 

~g1g~~~e2n~o:99 
Zentronics 

Mars 16046 Tel: (713) 879-9953 155 Colonnade Rd., Sou1h 
Tel: (412) 772-1881 FAX: (713) 879-4069 FAX: (907) 277-2639 Unit 17/18 
FAX: (412) 772· 1890 Nepean K2E 7K1 

Pioneer-Standard UTAH Tel: (613) 226-8840 

259 Kappa Drive Arrow/Schweber Electronics CANADA FAX: (613) 226-6352 

Pittsburgh 15236 1946 W. Parkway Blvd. QUEBEC 
Tel: (412) 782-2300 Salt Lake City 84119 

ALBERTA Arrow/Schweber Electronics FAX: (412) 963-8255 Tel: (801) 973-6913 1100 St. Regis Blvd. 
Pioneer Technologies Group FAX: (801) 972-0200 Avnet Computer Dorval H9P 2T5 
500 Enterprise Road Avnet Computer 1081144 29th Ave., NE Tel: (514) 421-7411 
Keith Valley Business Center 1100 E. 8600 South, #150 Calgary T2E 7P1 FAX: (514) 421-7430 
Horsham 19044 Salt Lake City 84121 Tel: (403) 291-3284 Arrow Commercial Systems Group 
Tel: (215) 674-4000 Tel: (801) 266-1115 FAX: (403) 250-1591 500 Ave Street Jean Baptiste 
FAX: (215) 674-3107 FAX: (801) 266-0362 

Zentronics Quebec City 2GE 5R9 

TEXAS Hamilton/Avnet 6815 8th Street N.E., #100 Tel: (418) 871-7500 
1100 East 6600 South, #120 Calgary T2E 7H7 FAX: (418) 871-6816 

Arrow/Schweber Electronics Satt Lake City 84121 Tel: (403) 295·8838 Avnet Computer 
3220 Commander Drive Tel: (801) 972-2800 FAX: (403) 295-8714 2795 Rue Halpern 
Carrollton 75006 FAX: (801) 263-0104 St. Laurent H4S 1 PB 
Tel: (214) 380-6464 

Wyte Laboratories BRITISH COLUMBIA Tel: (514) 335-2483 
FAX: (214) 248-7208 

1325 West 2200 South, #E FAX: (514) 335-2490 

Arrow/Schweber Electronics West Valley 84119 Atmac-Arrow Electronics Hamilton/Avnet 
10899 Kinghurst Dr., #100 Tel: (801) 974-9953 8544 Baxter Place 2795 Rue Halpern 
Houston 77099 FAX: (801) 972-2524 Burnaby V5A 4T8 St. Laurent H4S 1 PB 
Tel: (713) 530-4700 Tel: (604) 421-2333 Tel: (514) 335-1000 
FAX: (713) 568-8518 WASHINGTON FAX: (604) 421-5030 FAX: (514) 335-2481 

Avnet Computer Almac/Arrow Electronics Hamilton/Avnet Zentronics 
4004 Beltline, Suite 200 14360 S.E. Eastgate Way 861 O Commerce Court 520 McCaffrey Street 
Dallas 75244 Bellevue 96007 Burnaby V5A 4N6 St. Laurent H4T 1 Nl 
Tel: (214) 308-8168 Tel: (206) 643-9992 Tel: (604) 420-4101 Tel: (514) 737-9700 
FAX: (214) 308-8129 FAX: (206) 643-9709 FAX: (604) 420-5376 FAX: (514) 737-5212 
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FINLAND 

Intel Finland OY 
Ruosilantie 2 
00390 Helsinki 
Tel: (358) 0 544 644 
FAX: (358) 0 544 030 

FRANCE 

Intel Corporation S.A.R.L. 
1 , Rue Edison-BP 303 
78054 St. Quentln-en-Yvelines 
Cedex 
Tel: (33) (1) 30 57 70 00 
FAX: (33) (1) 30 64 60 32 

EUROPEAN SALES OFFICES 
GERMANY 

Intel GmbH 
Domacher Strasse 1 
8016 Feldkirchen bei Muenchen 
Tel: (49) 089/90992-0 
FAX: (49) 089/9043948 

ISRAEL 

Intel Semiconductor Ltd. 
Atidim Industrial Park-Neve Sharet 
P.O. Box 43202 
Tel-Aviv 61430 
Tel: (972) 03 498080 
FAX: (972) 03 491870 

ITALY 

Intel Corporation Italia S.p.A 
Milanofiori Palazzo E 
20094 Assago 
Milano 
Tel: (39) (2) 575441 
FAX: (39) (2) 3498464 

NETHERLANDS 

Intel Semiconductor B.V. 
Postbus 84130 
3009 CC Rotterdam 
Tel: (31) 10 407 11 11 
FAX: (31) 10 455 4688 

RUSSIA 

~r~~:~~~~~~~~=:a ~1~-
121 as1 Moscow 
Tel: 007-095-4439785 
FAX: 007-095-4459420 
TLX: 612092 Smail SU. 

SPAIN 

Intel Iberia S.A. 
Zubaran, 28 
2801 O Madrid 
Tel: (34) (1) 308 2552 
FAX: (34) (1) 410 7570 

SWEDEN 

Intel Sweden AB. 
Dalvagen 24 
171 36 Solna 
Tel: (46) 8 705 5600 
FAX: (46) 8 278085 

UNITED KINGDOM 

Intel Corporation (U.K.) Ltd. 
Pipers Way 
Swindon, Wiltshire SN3 1 RJ 
Tel: (44) (0793) 696000 
FAX: (44) (0793) 641440 

EUROPEAN DISTRIBUTORS/REPRESENTATIVES 
AUSTRIA 

t*Bacher Electronics GmbH 
Aotenmuehlgasse 26 
A-1120 Wien 
Tel: (43) 222 81356460 
FAX: (43) 222 834276 

BELGIUM 

t*lnelco Distribution 
Avenue des Croix de Guerre 94 
1120 Bruxelles 
Tel: (32) 2 244 2811 
FAX: (32) 2 216 3304 

*Diode Belgium 
~;;~e~!~n~!~rvastraat, 14/82 
Tel: (32) 2 725 46 60 
FAX: (32) 2 725 45 11 

DENMARK 

*Nortec Electronics AS 
Transformervej 17 
DK-2730 Herlev 
Tel: (45) 4284 2000 
FAX: (45) 4492 1552 

t*ITI Multikomponent AS 
Naverland 29 
DK-2600 Glostrup 
Tel: (45) 4245 6645 
FAX: (45) 4245 7624 

t*OY Fintronic AB 
Helkkilantie 2a 
SF-0021 O Helsinki 
Tel: (358) 0 692 6022 
FAX: (358) 0 682 1251 

FRANCE 

*Almex 
48, Aue de l'Aubepine 
B.P. 102 
92164 Antony Cedex 
Tel: (33) (1) 4096 5400 
FAX: (33) (1) 4666 6028 

*Arrow Electronique 
73-79 Rue des Solets 
smc sas 
94663 Aungis Cedex 
Tel: (33) (1) 4978 4978 
FAX: (33) (1) 4978 0596 

tMetrologie 
Tour d'Asnieres 
4, Avenue Laurent Cely 
92606 Asnieres Cedex 
Tel: (33) (1) 40 80 90 00 
FAX: (33) (1) 47 91 05 61 

*Tekelec 
Cite des Bruyeres 
5, Aue Garia Vernet-BP 2 
9231 O Sevres 
Tel: (33) (1) 4623 2425 
FAX: (33) (1) 4507 2191 

*Technical Distributor 
tVAO 

GERMANY 

*Electronic 2000 
Bauelemente GmbH 

~~~t~~~~~~n 1i2 
Tel: (49) 89 42110-01 
FAX: (49) 89 42110209 

*Jermyn GmbH 
Im Dachsstueck 9 
6250 Limburg 
Tel: (49) 6431 5080 
FAX: (49) 6431 508289 

tMetrologie GmbH 
Steinerstrasse 15 
8000 Muenchen 70 
Tel: (49) 89 724470 
FAX: (49) 89 72447111 

*Proelectron Vertriebs GmbH 
Max-Planck-Strasse 1-3 
6072 Dreieich 
Tel: (49) 6103 304343 
FAX: (49) 6103 304425 

tRein Elektronik GmbH 
Loetscher Weg 66 
4054 Nettetal 1 
Tel: (49) 2153 7330 
FAX: (49) 2153 733513 

GREECE 

tErgodata 
Aigiroupoleos 2A 
176 76 Kallthea 
Tel: (30) 1 95 10 922 
FAX: (30) 1 95 93 160 

*Pouliadis Associates Corp. 
Koumbari Street 5 
Kotonaki Square 
106 74 Athens 
Tel: (30) 1 36 03 741 
FAX: (30) 1 36 07 501 

IRELAND 

t*Micro Marketing 
Taney Halt 
Eglinton Terrace 
Oundrum 
Dublin 14 
Tel: (353) (i) 298 9400 
FAX: (353) (1) 298 9828 

ISRAEL 

t*Eastronics Limited 
Rozanls 11 
P.O.B. 39300 
Tel Baruch 
Tel-Aviv 61392 
Tel: (972) 3 6458 777 
FAX: (972) 3 6458 666 

ITALY SOUTH AFRICA UNITED KINGDOM 

*lntesi Div. Della Deutsche t*EBE 
Divisione ITI Industries GmbH PO Box 912-1222 *Arrow Electronics 
P.I. 06550110156 Silverton 0127 St. Martins Business Centre 
Milanofiori Palazzo e5 178 Erasmus Street Cambridge Road 
20094 Assago (Milano) Meyerspark Bedford · MK42 OLF 
Tel: (39) 2 824701 Pretoria 0184 Tel: (44) 234 270272 
FAX: (39) 2 8242631 Tel: (27) 12 803 7680-93 FAX: (44) 234 211434 

*Lasi Elettronica 
FAX: (27) 12 803 8294 

P.1. 00839000155 *Avnet EMG Ltd. 
Viale Fulvio Testi, N.280 SPAIN Jubilee House 
20126 Milano * ATD Electronica Jubilee Road 
TeL (39) 2 661431 Avenue de la lndustria, 32, 2B Letchworth 
FAX: (39) 2 66101385 28100 Alcobendas Hertsfordshire - SG6 1 OH 

Madrid Tel: (44) 462 488 500 
tTelcom Tel: (34) (1) 661 6551 FAX: (44) 462 488 567 
Via Trombetta 
20090 Segrate-Milano FAX: (34) (1) 661 6300 

Tel: (39) 2 216 061 tMetrologia lberica 
*Bytech Components 
12a Cedarwood 

FAX: (39) 2 213 8010 Avda. lndustria, 32-2 Chineham Business Park 
28100 Alcobendas Crockford Lane 

NETHERLANDS Madrid Basingstoke 
tDatelcom 

Tel: (34) (1) 661 1142 Hants RG12 1RW 
Computerweg 10-16 FAX: (34) (1) 661 5755 Tel: (44) 256 707 107 
3600 BO Maarsen SWEDEN 

FAX: (44) 256 707 162 
Tel: (31) 3465 95222 
FAX: (39) 3465 71245 *ITT Multikomponent AB tB~ech Systems 
*Diode Components Ankdammsgatan 32 5 he Sterlin3 Centre 
Cottbaan 17 Box 1330 Eastern Roa 
3439 NG Nieuwegein S-171 26 Solna Bracknell 
Tel: (31) 3402 9 12 34 Tel: (46) 8 830020 Berks - RG12 2PW 
FAX: (31) 3402 3 59 24 FAX: (46) 8 27 13 03 Tel: (44) 344 55 333 

FAX: (44) 344 867 270 
t*Koning en Hartman *Nortec Elektronics AB 
Energieweg 1 Box 1830 
2627 AP Delft S-171 27 Solna *Jermyn Electronics 

Tel: (31) 15 609 906 Tel: (46) 8705 1800 Vestry Estate 

FAX: (31) 15 619 194 FAX: (46) 883 6918 Otford Road 
Sevenoaks 

tNortelco AB Kent TN 14 SEU 
NORWAY Box 184 Tel: (44) 732 743 743 
tComputer System Integration A/S S-123 23 Farsta FAX: (44) 732 451 251 
Postbox 198 Tel: (46) 8 705 18 00 
N-2013 Skjetten FAX: (46) 8 735 2373 tMetrologie VA 
Tel: (47) 6 84 54 11 

SWITZERLAND 
Rapid House 

FAX: (47) 6 84 53 10 Oxford Road 
*Nortec Electronics A/S tlMIC Microcomputer High Wycombe 
Postboks 123 Zurichstrasse Bucks - HP11 2E 
Smedsvingen 4 CH-8185 Winkel-Ruti Tel: (44) 494 526 271 
N-1364 Hvalstad Tel: (41) (1) 8620055 FAX: (44) 494 452 144 

Tel: (47) 284 6210 FAX: (41) (1) 8620266 
FAX: (47) 284 6545 t*lndustrade A.G. *MMD/Rapid Ltd. 

Rapid Silicon 
PORTUGAL 

Hertistrasse 31 3 Bennet Court CH·8304 Wallisellen Bennet Road 
*ATD Electronica LDA Tel: (41) (1) 8328111 Reading 
Rua dr. Faria de Vasconcelos, 3a FAX: (41) (1) 8307550 Berks • RG2 OOX 
1900 Lisboa Tel: (44) 734 750 697 
Tel: (351) (1) 847 2200 TURKEY FAX: (44) 734 313 255 
FAX: (351) (1) 847 2197 *Empa Electronic 

~~:'b~~o~:i!b~~C:a:~~~e~~s 3A 
34630 Besyol Londra Asfalti 
Ftorya Is Merkezi Sefakoy 

1900 Lisboa Istanbul 
Tel: (351) (1) 847 2202 
FAX: (351) (1) 847 2197 

Tel: (90) (1) 599 3050 
FAX: (90) (1) 598 5353 
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AUSTRALIA 

Intel Australia Ply. ltd. 
Unlt13 
Allamble Grove Business Part< 
25 French• Forest Road East 
Franchs Forest, NSW, 2086 

~::'li%-975-3300 
FAX: 61-2·975-3375 

Intel Australia Ply. ltd. 
711 High Street 
1st Floor 
East Kw, Vic., 3102 
Melbourne 
Tel: 61-3-810-2141 
FAX: 61-3-619 7200 

BRAZIL 
Intel Semlconductores do Brazil LTDA 
Avenlda PauHsta, 1159-CJS 404/405 
CEP 01311 - Sao Paulo - S.P. 
Tel: 55-11·287-5699 
FAX: 55-11-287-5119 

CHINA/HONG KONG 

Intel PRC Corporation 
15/F, Office 1, Citic Bldg. 
Jian Guo Men Wai Street 

¥!W(Jt rali~eso 
TLJ(: 22947 INTEL CN 
FAX: (1) 500-2953 

INTERNATIONAL SALES ,OFFICES 
Intel Semiconductor Ltd.* 
1 O/F East Tower 
BondCe­
Queensway, Central 

~:'?~ 
FAX: (852) 868-1989 

INDIA 

Intel Asia Electronics, Inc. 
4/2, Samrah P-
St. Mart<'s Road 
Bangalore 580001 
Tel: 91-812-215773 
nx: 953-845-2646 INTEL IN 

·FAX: 091:812-215067 

JAPAN 

Intel Japan K.K. 
5-6 Tokodal, Tsukuba-shi 
lbaraki, 300-26 
Tel: 0296-47-8511 
FAX: 0298-47-6450 

lntei~l<.K.' 
Hach I ON Bldg. 
4-7-14 yolin-machi 
~:iim~1~%° 192. 
FAX: 0428-48-6775 

Intel Japan K.K.' 
Kawe-asa Bldg. 
2-11·5 Shin-Yokohama 
Kohoku-ku, Yokohama-sh! 
Kanagawa, 222 
Tel: 045-474-7660 
FAX: 045-471-4394 

~k~~~:i·~~-
2-4--1 Terauchi 

+~~='be~aka 560 
FAX: 06-963-1084 

Intel Japan K.K 
Shlnmaru Bldg. 
1-5-1 Marunouchl 
Chlyoda-ku, Tokyo 1 oo 
Tel: 03-3201-3621 
FAX: 03-3201-6850 

Intel Japan K.K.' 
TK Gotanda Bldg. 9F 
8-3-6 Nishi Go!anda 

~~~~~f141 
FAX: 03-3493-5951 

KOREA 

Intel Korea, ltd: 
16th Fioo<, Life Bldg. 
~~'1~g~8· Youngdeungpo-Ku 

Tel: (2) 784-8186 
FAX: (2) 784-8098 

MEXICO 

Intel Technologica de Mexico 
SA de C.V. 
Av. Mexico No. 2798-9B, S.H. 

i!F£ ~..&~~~~~ 
SINGAPORE 

. Intel Singapore Tachnology, Ltd. 
101 Thomson Road #06-03/06 
United Square 
Singapore 1130 
Tel: (65) 250-7811 
FAX: (65) 250-9256 

TAIWAN 

~~'il'~~~~~o East Ltd. 
8th Floor, No. 205 
Bank Tower Bldg. 
Tung Hua N. Road 
Taipei 
Tel: 886·2-5144202 
FAX: 886-2-717-2455 

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 
ARGENTINA 

Delays S.R.L. 
ChaCabuco, 90-6 Piso 
1069-Buenos Aires 
Tel. & FAX: 54.1334.1871 

AUSTRALIA 

Email Electronics 
15·17 Hume Street 

~~,~~~~~44 
TLX: AA 30695 
FAX: 011-61-3-543-9179 
NSD-Australla 

~ ~/~d~=i~~-
Tel: 03 8900970 
FA)(: 03 8990819 

BRAZIL 
Mlcrollnear 
Largo do Arouche, 24 
01219 Sao Paulo, SP 
Tel: 5511-220-2215 
FAX: 5511-22D-5750 

CHILE 
Sisteco 
Veclnal 40-Las Condos 
Santiago 
Tel: 562-234-1644 
FAX: 562-233-9895 

CHINA/HONG KOl!IQ 
Novel P.-lon Machinery Co., Ltd. 
Room 728 Trade Square 
881 Cheul'll Sha Wan Road 

~~~g 
lWX: 32032 NVTNL HX 
FAX: (852) 725-3695 

GUATEMALA 
Ablnltlo 
11 Calle 2-Zona 9 
Guatemals City 
Tel: 5022-32-4104 
FAX: 5022-32-4123 

INDIA 
Prlya International Limit9d 
D-6, II Floor 
Devatha Plaza, 1a1/132 Residency Rd. 
Bangalore 560 025 
Tel: (91) 812-214027, 812-214395 
FAX: (91) 812-214105 

'Field Application Location 

Priya International Limited 
Podar Chambers, 4th Floor 
109, S.A. Brelvl Road, Fort 
Bombay 400 001 
Tel: (91) 22-2863611, 22-2863676, 

22-2863900, 22-2864026 
FAX: (91) 22-2619935 

Prlya lntemational Limited 
Fiat No. 8, 1 Olh Floor 
:l'r:'lf.:1~r1 ~i~b~9, earakhambs Rd. 
Tel: (91) 11-3314512, 11-3310413 
FAX: (91) 11-3719107 

~ c'.":"ryetiP= Limited 
560-562 Mount Road, Teynempet 
Madras 800 018 
Tel: (91) 44-451031, 44-451597 

Prlya lntemetional Limited 
No. 10, I floor 
Minerva House, 94 Sarojlnl Devi Rd. 
Secunderabad 500 003 
Tel: (91) 842·70220, 842-77059 

~f,S~~<g.~d Technologies Pvt. Ltd. 

239 Palace Upper Orchards 
Sankey Road, Sadashlvanagar 
Bangalora 560 080 

S&S Corporation 
1587 Kooeer Road 
San Jose, CA 95118 
Tel: (408) 978-6216 
TLX: 820281 
FAX: (408) 978-8835 

JAMAICA 

MC~ems 
10-12 Grenada Crescent 
Kingston s 
Tel: (809) 928-0104 
FAX: (809) 929-5678 

JAPAN 

Asahi Electronics Co. Ltd. 
=.:~~:~14·1 Asano 

=~~~·r:i~'l2 
FAX: 093-551·7861 

CTC Components Systems Co., Ltd. 
4-8-1 Dobeshi, Mlyamae-ku 
~~~~~agawa 213 
FAX: 044-677-4268 

Dia Semicon SyStems, Inc. 
Flower Hill Shlnmachl Higashl-kan 
1-23 Shlnmachl, Selagaya-ku 
Tokyo 154 
Tel: 03-3439-1600 
FAX: 03-3439-1801 

~!re=. 
Naka-l<u, Nagoya-shi 460 
Tel: 052-204-6315 
FAX: 052-204-8380 

Ryoyo Electro Corp. 
KonwaBldg. 
1-12-22 Tsukiji 

~:i~~t'1104 
FAX: 03-3546-5044 

KOREA 

J-Tek Corporation 

~:-~t'il'.lln~~g-:ng, Kangnam-Ku 
Seoul 135-090 
Tel: (822) 557-6039 
FAX: (822) 557-6304 

Samsung Electronics 
Samsung Main Bid~ 
~Ji"i"&r,~-Ro- , Chung-Ku 

C.P.O. Box 8780 
Tel: (822) 751-3680 
TWX: KORSST K 27970 
FAX: (822) 753-9065 

MEXICO 

PSI S.A. de C.V. 

~:,~:~S:M~~~1~ 
Tel: 52·73-11·1994/5 
FAX: 52-73-17-5333 

NEW ZEALAND 

Email Eleclronics 
36 Olive Rood 
Penrose, Auckland 
1$1: 011-64-9-591-155 
FAX: 011-64-9-592-881 

SAUDI ARABIA 

~~-=·l~n..\'v.. 
Sunnyvale, CA 94086 
U.S.A. 
Tel: (408) 732-1710 
FAX: (408) 732-3095 
TLX: 494-3405 AAE SYS 

SINGAPORE 

Electronk: Resources Pte, Ltd. 

:,7Jo"';7inRoad re 1336 
Tel: (65) 2~~8 
TWX: RS 56541 ERS 
FAX: (BS) 289-5327 

SOUTH AFRICA 

ri~~~~'~foi~~=eyet S1.) 
Meyerspark, Pretoria, 0184 
Tel: 011-2712-803-7880 . 
FAX: 011-2712-803-8294 

TAIWAN 

Micro Electronics Corporation 
12th Floor, Section 3 

~~~~".il'i~ast Road 
Tel: (886) 2-7198419 
FAX: (886) 2-7197916 

Mer Sertek Inc. 
15th Floor, Section 2 
Chien Kuo North Rd. 
Taipei 18479 R.0.C. 
Tel: 888-2-501-0055 
lWX: 23756 SERTEK 
FAX: (886) 2-5012521 

URUGUAY 

lnterlase 
Blvr. Espana 2094 
11200 Montevideo 
Tel: 5982-49-4600 
FAX: 5982-49-3040 

VENEZUELA 

UnixelCA 
4 Transversal de Monte Cristo 
Edi. AXXA, Plso 1, ol. 1 &2 
Centro Empresarial Boleita 
Caracas 
Tel: 582-238-7749 
FAX: 582-238-1816 
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UNITED STA TES 
Intel Corporation 
2200 Mission College Boulevard 
P.O. Box 58119 
Santa Clara, CA 95052-8119 

JAPAN 
Intel Japan K.K. 
5-6 Tokodai, Tsukuba-shi 
lbaraki, 300-26 

FRANCE 
Intel Corporation S.A.R.L. 
1, Rue Edison, BP 303 
78054 Saint-Quentin-en-Yvelines Cedex 

UNITED KINGDOM 
Intel Corporation (U .K.) Ltd. 
Pipers Way 
Swindon 
Wiltshire, England SN3 lRJ 

GERMANY 
Intel GmbH 
Domacher Strasse 1 
8016 Feldkirchen bei Muenchen 

HONGKONG 
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 

CG/020392 






