
















































































































































































































































































































































































































































































































































































































































APPENDIXF 

Appendix F. Machine Instruction Decoding Guide (continued) 

1ST BYTE 
HEX BINARY 

2ND BYTE BYTES 3,4,5,6 ASM-86 INSTRUCTION FORMAT 

SE 1000 1110 MOD OSR RIM (DISP-LO),(DISP-HI) MOV SEGREG,REGl6/MEM16 
�i�~�~�~�r�l�_�l�;�~�r�l�:�'� �r�i�r�n�.�i�'�l�j�·�~�f�,�~�a�l�i�f�:� �,�1�~�:�!�I�I�I�I�~�r�u�f�*�_�i�;�1�r�'�!�!�!�~�:� �I�J�l�~�~�1�!�~�J�~�i�i�i�I�j�;�i�;�;�i�i�;�~�i�;�l�i�;�f�~�l�!�;�,�t�i�;�i�:�~�;�j�;�l�!�,�!�r�J�f�l�~�1�~�~�;�~�;�:�~�,�;� ffJfl __ �j�,�1�~�~�~�;�~�;�j�~�~�;�!�;�~�r�;�'�~�i�j�i�'�r�;�~�f�i�i�:�~�~�i�i�l�i�j�i�,�i�(�~�;�H�j�~�i�;�f�;�!�f�~�i�;�i�!�I�i�i�;�~�f�~�i�l�f�a�j� 

SF 1000 1111 MOD 000 RIM (DISP-LO),(DISP-HI) pop REGl6/MEM16 
�t�t�~�~�~�_�~�t�t�1�k� �~�i�\�i�l�l�{�k�b�l�l�r�U�l�i�%� �·�~�A�I�I�I�D�J�l�t�l�{�_�L�~�~�~�.�~�t�'� �r�,�W�i�~�t�~�~�t�\�W�;�~�!�J�.�f�L�t�\�{�i�:�f�i�.�d�i�J�~�J�U�:�i�}�U�;�~�J�j�,�!�f�~�i�~�l�~�j�}�~�~�;� �~�l�l�i�j�_�U�l�~�~�~�,�~�r�j�f�l�~�~�,�i�j�.�i�~�}�i�i�U�J�f�;�~�!�~�t�l�i�~�i�i�J�:�j�i�;�l�,�i�f�.�!�j�i�,�l�j�~�~�;�J�i�m�j�j�f�l�0�,�i�J�~�,�f�:�i�t�;�J�f�:�j�~� 

DISP-Hl,SEG-LO, 
SEG-Hl 

ADDR-Hl 

CALL FAR PROC 

MOV AL,MEMS 
�1�1�W�I�1�1�~�~�~�~� �~�l�m�l�l�}�!�1�1�_�W�(� �~�~�1� __ �~�~�1�~�f�!�1�1�~�~�~�~�1�1� �~�~�:�~�~�~�l�I�~�l�M�f�~�)�~�1�~�~�;�~�l�t�~�v�.�~�~�1�}�l�W�;�~�}�i� �~�i�1�1�1�i�l�l�l�~�~�%�~�~�~�I�~�~�~�t�~�j�~�~�l�~�~�~�t�l�~�~�i�i�~�1�!�~�~�·�t�t�~�~�\�~�~�t�~�i�i�i�;�!� 

A2 1010 0010 ADDR-LO ADDR-Hl MOV MEMS,AL 
�m�.�!�l�~�!�:� �1�~�1�~�~�j�l�j�i�.�~�~�1�i� !111 ••• lllji!!!iilll! �I�I�!�j�~�;�l�i�I�I�j�!�l�l�l�l�j�J�j�!�l�l�!�!�!�i�l�~�!�l�l�;�m�!�l�l�I�I�l�1�i�l�j�j�!�i�_�.�l�i�!�I�!�I�I�!�1�1�I�J�l�j�l�j�j�~�J�m�l�l�l�l�l�l�l�l�l�j�l�j�l�!�i�l�!� 

A4 1010 0100 MOVS DEST-STRS,SRC-STRS 

�!�l�i�~�.�!�j�l�!�i� �~�1�I�.�m�.�l�j�l�l�m�1�l�i�1�l�*�,� .111!!i:I!!I!!IlllJiJ:I!!JI1JM!l1li)'IJ!i1tJJj!!diiJjiili'1lm'Jllm!!IJ11IIIIIJillll1!1ill!!i'I'I1I*,,!jjl_j!1JjIBlIIIBalllllIIIJllilj' 
A6 1010 0110 CMPS DEST-STRS,SR-STRS 

�I�!�.�~�i�f� �m�\�~�I�.�I�I�\�.�'�!�\�\�l�r� �L�\�!�I�I�B�l�!�!�\�l�i�l�"�J�.�I�I�~�I�I�I�.�1�1�1�(�l�m�l�I�1�l�1�1�t� 
AS 1010 1000 DATA-S TEST AL,IMMEDS 

�~�~�m�l�l�:�i�r�i�~�f� �l�~�!�l�I�I�I�~�~�~�~�.�~�~�j�l�~�,� �~�l�~�i�.�_�~�.�l�l�!�~�~�n�f�.�f�:�J�~�~�~� �:�t�l�1�~�D�I�i�1�l�l�l�1�]�1�]�~�r�~�l�l�m�}�~�~�l�~�i�.�l�~�n�~�1�~�~�1�,� �1�!�~�~�_�I�~�F�.�J�~�~�~�I�t�~�J�~�~�l�J�~�~�~�m�@�~�1�~�J�l�~�~�}�~�~�·�l�r�i�r�r�;�~�;� 
AA 1010 1010 STOS DEST-STRS 

B2 1011 0010 DATA-S MOV DL,IMMEDS 

B6 'lOll 0110 DATA-S MOV DH,IMMEDS 

F-5 



APPENDIXF 

Appendix F. Machine Instruction Decoding Guide (continued) 

BYTES 3,4,5,6 
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Appendix F. Machine Instruction Decoding Guide (continued) 

1ST BYTE 
2ND BYTE ASM·86 INSTRUCTION FORMAT 

HEX BINARY 
BYTES 3,4,5,6 

CD 1100 1101 DATA·S IMMEDS 
.... CE tiOD. t110 

CF 1100 1111 IRET 
1)0< ltol OOOQ·MODOOOR/M (DISP·LO);(DI$P~H:i) .abL ROOs1MBM8,.f 
DO 

DO 
TOO 

1101 0000 MOD 001 R/M (DISP·LO),(DISP·HI) ROR REGS/MEMS,l 
llOlOOOO ··M;Q:[)010RtM· ·(tj1SJ;!.I;4),(J;>ISN4:il· ·'8.0I., •.......•...•..•. • .. ~G$l~N,l< 
1101 0000 MOD 011 RIM (DISP·LO),(DISP·HI) RCR REGS/MEMS,l 
11010006 ··MOIllOOR!M(DtSr.;i,O),(DtsP.}Jlj ·$~aL.*OO$~$,t 

DO 1101 0000 MOD 101 R/M (DISP·LO),(DISP·HI) SHR REGS/MEMS,l 
. PO> Hot o()Q()Mt)pJ IORlM > (IlQ{us«l) . 

1101 0000 MOD 111 R/M (DISP.LO),(DISP·HI) SAR REGS/MEMS,l 
1101 0001 MobOOORlM (DISP,.:j<;(»);(blSP"Ht) SAltRB<JliS/MEM16,1 
1101 0001 
HoI 00111 
1101 0001 
ItOlOool 

MOD 001 R/M (DISP·LO),(DISP·HI) ROR REG16/MEMI6,l 
MODOlOlYM .(DrSP;.U»,(DlSp~HI1· ··.RCI/.···.· ··.Rl!C}l6/MaMin;t. 
MOD 011 RIM (DISP·LO),(DISP·HI) RCR REG 16/MEM16, 1 
MOD iOORlM. ·CDISp:'LO),(DtspLHr) ···sAtts:til-RB<Jl6/M:md16; 1· 

1101 0001 MOD 101 RIM . (DISP~LO),(DISP.HI) SHR REG16/MEMI6,1 
>1 t01 .··000 FMOPl1QR/M· (nQtused) 
1101 0001 MOD 111 R/M (DISP·LO),(DISP·HI) SAR REG16/MEM16,1 
11010010 MOD·OO6RlM (DrSr~40),(DIS}qlI). ·ROL<RB08.tMEMS;Ct 
1101 0010 MOD 001 RIM (DISP-LO),(DISP·HI) ROR REGS/MEMS,CL 
1101 .. OOtOMOD01<:lR/M> .••.. (QI$P·OO),(pr$JJ.;lii)·RCtR:et8.JME'MS.CL 
1101 0010 MOD 011 RIM (DISP·LO),(DISP·HI) RCR REGS/MEMS,CL 

I."'''' .. , 11010010 ··.MOPlOOR/M· .(bISP~LOj;(!J):rSP~HI)· ··SA;t:,/SHL RBGs)MEMs;CL· 
1101 0010 MOD 101 RIM (DISP-LO),(DISP-HI) SHR REGS/MEMS,CL 

. nOl 0010 MOD 110 RIM> 
1101 0010 MOD 111 R/M 
11<H (l()ttMAD 000 RIM 

D3 1101 0011 MOD 001 RIM 
.p~ H(nOOt fMOPOl(lRlM 

D3 1101 0011 MOD 011 RIM 
,[)3l101·00UMOP1OORiM· 
D3 1101 0011 MOD 001 RIM 

.P3L.HOl· OOfFMODnOR/M 
D3 1101 0011 MOD 111 R/M 
·04····· ·110t(}1OO <00001010 
D5 1101 

.]$ Jr01 

0010 
0011 IP-INC-S 
0100 DATA~8 

E5 1110 0101 DATA-S 

(DISP-LO),(DISP-HI) REGS/MEMS,CL 
(PlSI91:»,(D1SP·1U) ...•. . ·RBOJ6.~16,CL ••• •••• 
(DISP-LO),(DISP-HI) ROR REG16,MEM16,CL 

....• (DlSJ'·.:t.;Q);(DISr~}JI)RCL··· ·RB016,~16:CI.;· •• 
(DISP-LO),(DISP-HI) RCR REG16,MEM16,CL 
.(DISP·L());(l1>!SP;;H:I)·· ...••. sAtllilH:tR;E',(,16,;MaM16;Ci.i· 
(DISP-LO),(DISP-HI) SHR REG16,MEM16,CL 

F-7 

~Q()~lS,i)~!t;'4AB~ . 
·<·I':Qo:P~Z<···. .... 

LOOPE/ SHORT-LABEL 
LOOPZ 

<LOOPSflO~T~LABEL 
SHORT-LABEL 
AL,lMMEOS· 

IN AX,IMMEDS 
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Appendix F. Machine Instruction Decoding Guide (continued) 

1ST BYTE 
2ND BYTE 

HEX BINARY 

E6 1110 0110 DATA-8 
11\(IQlliDATA~!I< . 

E8 1110 1000 IP-INC-LO 
. Eit··· IltQl001· ···tp"lNC-Lo·· 
EA 1110 1010 IP-LO 
au LUOlo1r· ·tp:INC8> . 
EC 1110 
BIJillQ: 

F6 
F6 
F6 

.F6 
F7 

QIlQM())DQQIRI&f 
0110 MOD 010 RIM 
(lllff···MoD·ottRJM·· 

1111 0110 MOD100RIM 
11n·011O . Mo01QIRIM 
1111 0110 
lfn· ana 
1111 0111 

MOD 110 RIM 
.).:{())011fIVM· 
MOD 000 RIM 

01Ui .:M;())D:QQ1:M4 

BYTES 3,4,5,6 

(DISP-LO),(DISP-HI) 
. (I)ISP';LO),(OfsP.'ijI) 
(DISP-LO),(DISP-HI) 

; .(OlSp4:.o);())ISP~Hl) 
(DISP-LO),(DISP-HI) 
(OIsPI"Q),(OlSPHI)·· . 
(DISP-LO),(DISP-HI), 
DATA-LO,DATA-HI 

MOD 010 RIM (DISP-LO),(DISP-HI) 
.•• ··).:{QPOHIVM •. ;; ····()j)I$J:lhLo);(DrSp~HI} .•.. 

MOD 100 R/M (DISP-LO),(DISP-HI) 

ASM-86 INSTRUCTION FORMAT 

OUT AL,IMMED8 
QUTAx,rMMEP$ ... 

NEAR-PROC 
·lSEAR:iLADEL··;· •.. 
FAR-LABEL 

< SIloR.T~LABEL . 

REG8/MEM8 
• .• ·~<lIYMEM;!I .. 

MUL REG8/MEM8 
.IMU1..: R:!3G8I:MEMiL 

DIV REG8/MEM8 
IDIV R:!3G8/NmlA:tF····· 
TEST REGl6/MEM16,IMMED16 

(not l1s¢d) . 
NOT REGl6/MEM16 
N$Ci. .•• ·R:!3<lH'iffi;fEM16< .. 
MUL REGl6/MEM16 

l14·rl!~J:U.il . MQJ)10tIVM ··(.DtSR~W);W:tsP"HI)· IMUIr ··ItOO:L6/ME).:{1(!i···· .. 

1110 
ilJo 
1110 
1110 

MOD 110 R/M (DISP-LO),(DISP-HI) 
MOPIlJ.:M4 .. (OISp·W)~(DISP·HI) 

F-8 

DIV REGl6/MEM16 
IDIVREG161MID\.f.1(:; .. 
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Appendix F. Machine Instruction Decoding Guide (continued) 

1ST BYTE 

HEX BINARY 
2ND BYTE BYTES 3,4,5,6 ASM-86 INSTRUCTION FORMAT 

FF 1111 1111 MOD 000 R/M (DISP-LO),(DISP-HI) INC MEMI6 
FF 1111 1111 MOPO(HRtM ", (DrSP~LO),(DISPHl) ,"DEC MEM16 
FF 1111 1111 MODOIOR/M (DISP-LO),(DISP-HI) CALL REG16/MEMI6(intra) 
FF 1111 1m MODOilR/M (DlSP-LO),(D1SP~HI) I CALL ' MEM16(intersegnient) 
FF 1111 1111 MOD IOOR/M (DISP-LO),(DISP-HI) IMP REG 16/MEM 16(intra) 
FF 1111 1111 <MOD WI RIM ", ' • (PISP·LO).(DlSP;HI) "IMP ' MEM16(iritersegm(lrtt) , , 

FF 1111 1111 MOD llOR/M (DISP-LO),(DISP-HI) PUSH MEMI6 
FF 00 .lUI MonUIR/M .", ' '< '(ttotused) . • " 

"". 
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Encoding Matrix 





LO 

HI 0 1 2 3 

0 ADD ADD ADD ADD 
b,f,r/m w,f,r/m b,t,rlm w,t,r/m 

1 ADC ADC ADC ADC 
b,f,r/m w,f,r/m b,t,r/m w,t,r/m 

2 AND AND AND AND 
b,f,rlm w,f,rlm b,t,r/m w,t,r/m 

3 XOR XOR XOR XOR 
b,f,rlm w,f,r/m b,t,r/m w,t,r/m 

4 INC INC INC INC 
AX CX DX BX 

5 PUSH PUSH PUSH PUSH 
AX CX DX BX 

6 
PUSHA POPA 

BOUND 
w,f,rlm 

7 JBI JNBI 
JO JNO JNAE JAE 

8 Immed Immed Immed Immed 
b,r/m w,r/m b,rlm is,rlm 

9 XCHG XCHG XCHG XCHG 
AX CX DX BX 

A MOV MOV MOV MOV 
m-+AL m-+AX AL-+m AX-+m 

B MOV MOV MOV MOV 
i-+AL i-+CL i--+DL i-+BL 

C Shift Shift RET. 
b,i w,i (i+SP) RET 

D Shift Shift Shift Shift 
b w b,v W,V 

E LOOPNZ/ LOOPZ/ 
LOOPNE LOOPE 

LOOP JCXZ 

P 
LOCK REP 

REP 
Z 

where: 

modO rim 

Immed 

Shift 

Grpl 

Grp2 

APPENDIXG 

4 5 6 

ADD ADD PUSH 
b,ia w,ia ES 

ADC ADC PUSH 
b,i w,i SS 

AND AND SEG 
b,i w,i =ES 

XOR XOR SEG 
b,i w,i =SS 

INC INC INC 
SP BP SI 

PUSH PUSH PUSH 
SP BP SI 

JE/ JNEI JBE/ 
JZ JNZ JNA 

TEST TEST XCHG 
b,r/m w,r/m b,r/m 

XCHG XCHG XCHG 
SP BP SI 

MOVS MOVS CMPS 

MOV MOV MOV 
i-+AH HCH i-+DH 

LES LDS 
MOV 
b,i,r/m 

AAM AAD 

IN IN OUT 
b w b 

Grp 1 
HLT CMC b,r/m 

(){)() 001 010 

ADD OR ADC 

ROL ROR RCL 

TEST - NOT 

INC DEC CALL 
id 

b = byte operation 
d= direct 
f = from CPU reg 
i = immediate 
ia = immed. to accurn. 
id = indirect 
is = immed. byte, sign ext. 
1 = long ie. intersegment 

7 8 9 A 

POP OR OR OR 
ES b,f,r/m w,f,r/m b,t,r/m 

POP SBB SBB SBB 
SS b,f,r/m w,f,r/m b,t,r/m 

SUB SUB SUB 
DAA b,f,r/m w,f,rlm b,t,r/m 

CMP CMP CMP 
AAA b,f,r/m w,f,r/m b,t,r/m 

INC DEC DEC DEC 
Dl AX CX DX 

PUSH POP POP POP 
Dl AX CX DX 

PUSH IMUL PUSH 
w,i w,i b,i 

JNBE/ JP/ 
JA JS JNS JPE 

XCHG MOV MOV MOV 
w,r/m b,f,rlm w,f,r/m b,t,rlm 

XCHG CALL 
DI CBW CWD I,d 

CMPS 
TEST 
b,i,a 

TEST 
w,i,a STOS 

MOV MOV MOV MOV 
j-+BH i-+AX i-+CX i-+DX 

MOV 
w,i,r/m ENTER LEAVE 

RET. 
l.(i+SP) 

ESC ESC ESC 
XLAT 

0 1 2 

OUT CALL JMP JMP 
w d d I,d 

Grp 1 
w,r/m CLC STC CLI 

Oll 100 101 

SBB AND SUB 

RCR SHUSAL SHR 

NEG MUL IMUL 

CALL JMP JMP 
l,id 

G-1 

id l,id 

rn=rnemory 
rim = EA is second byte 
si = short intrasegment 
Sf = segment register 
t=toCPUreg 
v = variable 
w = word operation 
z= zero 

B C D E P 

OR OR OR PUSH 
w.t.r/m b,i w,i CS 

SBB SBB SBB PUSH POP 
w,t,r/m b,i w,i DS DS 

SUB SUB SUB SEG 
w,t,r/m b,i w,i =CS 

DAS 

CMP CMP CMP SEG 
w,t,r/m b,i w,i =DS AAS 

DEC DEC DEC DEC DEC 
BX SP BP SI Dl 

POP POP POP POP POP 
BX SP BP SI Dl 

IMUL INS INS OUTS OUTS 
b,i b w b w 

JNPI JLI JNL/ JLE/ JNLE/ 
JPO JNGE JOE JNG JO 

MOV MOV MOV POP 
w,t,r/m sr,f,r/m LEA sr,t,rlm rim 

WAIT PUSHP POPP SAHP LAHP 

STOS LODS LODS SCAS SCAS 

MOV MOV MOV MOV MOV 
i-+BX i-+SP i-+BP i-+SI i-+DL 

RET !NT INT 
I Type 3 (Any) INTO IRET 

ESC ESC ESC ESC ESC 
3 4 5 6 7 

JMP IN IN OUT OUT 
si,d v,b v,w v,b v,w 

Grp2 Grp2 
STI CLD STD b,r/m w,r/m 

110 111 

XOR CMP 

- SAR 

DlV IDlV 

PUSH -
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APPENDIXH 
MODAL PIN STATES 

The tenn "modal pin state" refers to the state that a device pin is in while in a particular mode. There are 
a total of five states foran output pin: driven high, driven low ,active (toggling), float, or retain present state 
(state the pin was in when the current mode was entered). Input pins may be either synchronous or 
asynchronous. Synchronous pins must meet setup and hold times to guarantee proper device operation. 
Asynchronous pins must meet setup and hold times to guarantee recognition. Appendix D covers 
synchronization. 

This Appendix includes a list of all 80C186EB/8OC188EB pins. With each pin in a description of its 
function, its type (input, output, or I/O), and its modal pin state. Table H-l details the nomenclature used. 

Table H-1. Pin Description Nomenclature 

Symbol Description 

I Input Only Pin 

0 Output Only Pin 

I/O Pin can be either input or output 

- Pin "must be" connected as described 

S( .. ) Synchronous. Input must meet setup and 
hold times for proper operation. The pin is; 

S(E) edge sensitive 
A(L) level sensitive 

A( .. ) Asynchronous. Input must meet setup and 
hold only to guarantee recognition. The pin is; 

A(E) edge sensitive 
A(L) level sensitive 

H( .. ) While the processor's bus is in the Hold 
Acknowledge state, the pin; 

H(1) is driven to vee 
H(O) is driven to VSS 
H(Z) floats 
H(Q) remains active 
H(X) retains current state 

R( .. ) While RESIN is active, the pin; 
R(1) is driven to vee 
R(O) is driven to VSS 
R(Z) floats 
R(WH) weak pullup 
R(WL) weak pulldown 

P( .. ) While Idle or Powerdown Modes are active, the pin; 
P(1) is driven to vee 
P(O) is drive to VSS 
P(Z) floats 
P(Q) remains active (1) 
P(X) retains current state 

(1) Any pins that specify P(Q) are valid for Idle Mode. All Pins are P(X) for powerdown Mode. 
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Appendix H. 8OC186EB Pin Description 

Name Modal State Type Description 

Vee 

Vss 

ClKIN 

OSCOUT 

ClKOUT 

RESIN 

RESOUT 

PDTMR 

NMI 

A(E) 

H(Q) 
R(Q) 
P(1 ) 

H(Q) 
R(Q) 
P(1) 

A(l) 

H(O) 
R(1) 
P(O) 

A(l) 
H(Z) 
R(Z) 

P(WH) 

A(E) 

TEST/BUSY A(l) 

AD15:0 S(l) 
H(Z) 
R(Z) 
P(Z) 

A18:16 H(Z) 
A 19/0NCE R(W1 ) 

P(Z) 

Power connections consist of four pins which must be shorted externally 
to a Vcc board plane. 

Ground connections consist of six pins which must be shorted externally 
a Vss board plane. 

CLocK INput is an input for a external clock. An external oscillator operat­
ing at two times the required 80C186EB operating frequency can be 
connected to ClKIN. For crystal operation, ClKIN (along with OSCOUT) 
are the crystal connections to an internal Pierce oscillator. 

o OSCillator OUTput is only used when using a crystal to generate the 
external clock. OSCOUT (along with ClKIN) are the crystal connections 
to an internal Pierce oscillator. This pin is not to be used as 2X clock 
output for non-crystal applications (Le. this pin is N.C. for non-crystal 
applications). 

o CLocK OUTput provides a timing reference for inputs and outputs of the 
processor, and is one-half the input clock (ClKIN) frequency. ClKOUT 
has a 50% duty cycle and transitions every falling edge of ClKIN. 

RESet IN causes the 80C186EB to immediately terminate any bus cycle 
in progress and assume an initialized state. All pins will be driven to a 
known state, and RESOUT will also be driven active. The rising edge 
(Iow-to-high) transition synchronizes ClKOUT with ClKIN before the 
80C186EB begins fetching opcodes at memory location OFFFFOH. 

o RESet OUTput that indicates the 80C186EB is currently in the reset 
state. RESOUTwili remain active as long as RESIN remains active. 

I/O Power-Down TIMeR pin (normally connected to an external capacitor) 
that determines the amount of time the 80C186EB waits after an exit 
from Powerdown before resuming normal operation. The duration of 
time required will depend on the startup characteristics of the crystal 
oscillator. 

Non-Maskable Interrupt input causes a TYPE-2 interrupt to be serviced 
by the CPU. NMI is latched internally. 

TEST is used during the execution of the WAIT instruction to suspend 
CPU operation until the pin is sampled active (lOW). TEST is alternately 
knows as BUSY when interfacing with an 80C187 numerics coprocessor. 

I/O These pins provide a multiplexed ADDRESS and DATA bus. During the 
address phase of the bus cycle, address bits 0 through 15 are presented 
on the bus and can be latched using ALE. 8- or 16-bit data information 
is transferred during the data phase of the bus cycle. 

I/O These pins provide ADDRESS information during the address phase of 
the bus cycle. Address bits 16 through 19 are presented on these pins 
and can be latched using ALE. These pins are driven to a logic 0 during 
the data phase of the bus cycle. During a processor reset (RESIN active), 
A 19/0NCE is used to enable ONCETM mode. A 18:A 16 must not be driven 
low during reset or improper 80C186EB operation may result. 
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Name Modal State Type Description 

82:0 H(Z) 0 Bus cycle Status are encoded on these pins to provide bus transaction 
R(1) information. 82:0 are encoded as follows: 
P(Z) 

52 S1 50 Bus Cycle Initiated 

0 0 0 Interrupt Acknowledge 
0 0 1 Read I/O 
0 1 0 Write I/O 
0 1 1 Processor HALT 

0 0 Queue Instruction Fetch 
0 1 Read Memory 
1 0 Write Memory 
1 1 Passive (no bus activity) 

ALE H(O) 0 Address Latch Enable output is used to strobe address information 
R(O) into a transparent type latch during the address phase of the bus cycle. 
P(O) 

BHE H(Z) 0 Byte High Enable output to indicate that the bus cycle in progress is 
R(Z) transferring data over the upper half of the data bus. BHE and AO have 
P(X) the following logical encoding: 

AO BHE Encoding 

0 0 Word transfer 
0 1 Even Byte transfer 

0 Odd Byte transfer 
1 Refresh operation 

RD H(Z) 0 ReaD output signals that the accessed memory or I/O device should 
R(Z) drive data information onto the data bus. 
P(1) 

WR H(Z) 0 WRite output signals that data available on the data bus are to written 
R(Z) into the accessed memory or I/O device. 
P(1 ) 

READY A(L) READY input to signal the completion of a bus cycle. READY must be 
S(L) active to terminate an 80C186EB bus cycle, unless it is ignored by 

correctly programming the Chip-Select Unit. 

DEN H(Z) 0 Data ENable output to control the enable of bi-directional transceivers 
R(1) when buffering an 80C186EB system. DEN is active only when data 
P(1 ) is to be transferred on the bus. 

DT/R H(Z) 0 Data Transmit/Receive output controls the direction of a bidirectional 
R(Z) buffer when buffering an 80C186EB system. DT/R is only available 
P(X) on the PLCC package (80C186EB). 

LOCK H(Z) I/O LOCK output indicates that the bus cycle in progress is not to be 
R(W1) interrupted. The 80C186EB will not service other bus requests (such as 
P(1) HOLD) while LOCK is active. This pin is configured as an weakly held 

high input while RESIN is active and must not be driven low. 

H-3 



APPENDIXH 

Name Modal State Type Description 

HOLD A(L) HOLD request input to signal that an external bus master wishes to gain 
control of the local bus. The 8QC186EB will relinquish control of the local 
bus between instruction boundaries not conditioned by a LOCK prefix. 

HLDA H(1) 0 HoLD Acknowledge output to indicate that the 80C186EB has relinquish 
R(O) control of the local bus. When HLDA is asserted, the 80C186EB will 
P(Q) (or has) floated its' data bus and control signals allowing another bus 

master to drive the signals directly. 

NCS H(1) 0 Numerics Coprocessor Select output is generated when accessing 
R(1 ) a numerics coprocessor. NCS is not provided on the S80C186EB. 
P(1) 

ERROR A(L) ERROR input that indicates the last numerics coprocessor operation 
resulted in a exception condition. An interrupt TYPE 16 is generated if 
ERROR is sampled active at the beginning of a numerics operation. 
ERROR is not provided on the S80C186EB. 

PEREQ A(L) CoProcessor REQuest signals that a data transfer between an External 
Numerics Coprocessor any Memory is pending. PEREQ is not provided 
onthe S80C186EB. 

UCS H(1) 0 Upper Chip Select will go active whenever the address of a memory or 
R(1) I/O bus cycle is within the address limitations programmed by the user. 
P(1) After reset, UCS is configured to be active for memory accesses between 

OFFCOOH and OFFFFFH. 

LCS H(1) 0 Lower Chip Select will go active whenever the address of a memory or 
R(1) I/O bus cycle is within the address limitations programmed by the user. 
P(1) LCS is inactive after a reset. 

P1.0/GCSO H(X)/H(1) 0 These pins provide a multiplexed function. If enabled, each pin can 
P1.1/GCS1 R(1) provide a Generic Chip Select output which will go active whenever 
P1.2/GCS2 P(X)/P(1 ) the address of a memory or I/O bus cycle is within the address limitations 
P1.3/GCS3 programmed by the user. When not programmed as a Chip-Select, each 
P1.4/GCS4 pin may be used as a general purpose output Port. As an output port pin, 
P1.S/GCSS the value of the pin can be read internally. 
P1.6/GCS6 
P1.7/GCS7 

TOOUT H(Q) 0 Timer OUTput pins can be programmed to provide single clock or 
T10UT R(O) continuous waveform generation, depending on the timer mode selected. 

P(Q) 

TOIN A(L) Timer INput is used either as clock or control signals, depending on the 
T11N A(E) timer mode selected. 

INTO A(E,L) Maskable INTerrupt input will cause a vector to a specific Type interrupt 
INT1 routine. To allow interrupt expansion, INTO and/or INT1 can be used with 
INT4 INTAO and INTA1 to interface with an external slave controller. INT4 is 

edge triggered only. 

H-4 



APPENDIXH 

Name Modal State Type Description 

INT2/1NTAO A(E,L)/H(1) 
I NT3/1NTA1 R(Z)/P(1) 

P2.7 A(L) 
P2.6 H(X) 

R(Z) 
P(X) 

CTSO A(L) 
P2.4/CTS1 

TXDO H(X)/H(Q) 
P2.1/TXD1 R(1) 

P(X)/P(Q) 

RXDO A(L) 
P2.0/RXD1 R(Z) 

H(Q) 
P(X) 

P2.5/BCLKO A(L)/A(E) 
P2.2/BCLK1 

P2.3/SINT1 H(X)/H(Q) 
R(O) 

P(X)/P(Q) 

I/O These pins provide a multiplexed function. As inputs, they provide a mask­
able INTerrupt that will cause the CPU to vector to a specific Type 
interrupt routine. As outputs, each is programmatically controlled to 
provide an INTERRUPT ACKNOWLEDGE handshake signal to allow 
interrupt expansion. 

I/O BI-DIRECTIONAL, open-drain Port pins. 

Clear-To-Send input is used to prevent the transmission of serial data 
on the TXD signal pin. CTS1 is multiplexed with an input only port 
function. 

o Transmit Data output provides serial data information. TXD1 is 
multiplexed with an output only Port function. During synchronous serial 
communications, TXD will function as a clock output. 

I/O Receive Data input accepts serial data information. RXD1 is multiplexed 
with an input only Port function. During synchronous serial 
communications, RXD is bi-directional and will become an output for 
transmission of data (TXD becomes the clock). 

Baud CLocK input can be used as an alternate clock source for each of 
the integrated serial channels. BCLKx is multiplexed with an input only 
Port function, and cannot exceed a clock rate greater than 1/2 the 
operating frequency of the 80C 186EB. 

o Serial INTerrupt output will go active to indicate serial channel 1 requires 
service. SINT is multiplexed with an output only Port function. 
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tHamiiton/Avnet ElectroniCS Tel: (303) 457-9953 tHarniiton/Avnet Electronics 7524 Standish ?face tArrow ElectroniCS, Inc. 
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DOMESTIC DISTRIBUTORS (Contd.) 
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1 Keystone Ave., Bldg. 36 Tel: (716) 381-7070 

Wyle Distribution Group 
Richardson 75081 Zentronlcs 

¥~~(~0~;"4~~c:g~ 10 
TWX: 510-253-7001 

5250 N.E. Elam Young Parkway 
Tel: (214) 235-9953 60-1313 Border Unit 60 

NORTH CAROLINA Suite 600 UTAH f~n~~~ ~:10:5~ TWX: 710-940-0262 HlI1sboro 97124 
tHamiiton/Avnet Electronics tArrow Electronics, Inc. Tel; (503) 640-6000 Arrow Electronics ONTARIO 10 Industrial 5240 Greensdalry Road TWX: 910-460-2203 1946 Parkway Blvd. 
Fairfield 07006 ~:I~~~79W~:-3132 Salt Leke City 84119 Arrow Electronics, Inc. 
Tel: (201) 575-5300 PENNSYLVANIA Tel: (801) 973-6913 36 Antares Dr. 
TWX: 710-734-4388 TWX; 510-928-1856 

tHamllton/Avnet ElectroniCS 
Nepean K2E 7W5 

Arrow ElectroniCS, Inc. Tel: (613) 226-6903 
tMTI Systems Sales tHamllton/Avnet Electronics 650 Seco Road 1585 West 2100 South 
37 Kulick Rd. ~~1~g~~9Bo~orest Drive Monroeville 15146 Salt Leke City 84119 Arrow Electronics, Inc. 
Fairfield 07006 Tel: (412) 856-7000 Tel; (801) 972-2800 1093 Meyerside 
Tel: (201) 227-5552 Tel: (919) 878-0819 TWX: 910-925-4018 Mississauga 15T 1 M4 

tPioneer Electronics 
TWX: 510-928-1836 HamiltonfAvnet Electronics 

Wyle Distribution Group 
Tel: (416) 673-7769 

2800 Liberty Ave. TWX: 06-218213 
45 Route 46 ~~o~e:~~ci~t~~~~O~\~! ~r~gp, Inc. Pittsburgh 15238 1325 West 2200 South 
Plnebrook 07058 Tel: (412) 281-4150 Suite E tHamiltonfAvnet Electronics 
Tel: (201) 575-3510 Charlotte 28210 f.~~~~I~e~7~~~~3 

6845 Rexwood Road 
TWX: 710-734-4382 Tel; (919) 527-8188 Pioneer Electronics Units 3-4-5 

TWX; 810-621-0366 259 Kappa Drive Mississauga L4T 1 R2 
NEW MEXICO Pittsburgh 15238 WASHINGTON Tel: (416) 677-7432 

Alliance Electronics Inc. OHIO Tel: (412) 782-2300 TWX: 610-492-8867 

11030 Cochiti S.E. TWX; 710-795-3122 tAlmac Electronics Corp. HamiltonfAvnet Electronics 
Albuquerque 87123 Arrow ElectroniCS, Inc. 

tPloneer/Technologies Group, Inc. 
14360 S.E. Eastgate Way 6845 Rexwood Rd., Unit 6 7620 McEwen Road Bellevue 98007 , Tel: (505) 292-3360 Centerville 45459 Delaware Valley Tel: (206) 643-9992 Mississauga L4T 1 R2 

TWX: 910-989-1151 Tel; (513) 435-5563 261 Gibralter Road TWX: 910-444-2067 Tel: (416) 277-0484 

Hamilton/Avnet Electronics TWX: 810-459-1611 Horsham 19044 tHamilton/Avnet Electronics 
2524 Baylor Drive S.E. Tel: (215) 674-4000 Arrow Electronics, Inc. 190 Colonnade Road South 
Albuquerque 87106 tArrow ElectroniCS, Inc. TWX; 510-665-6778 19540 68th Ave. South Nepean K2E 7L5 
Tel: (505) 765-1500 6238 Cochran Road Kent 98032 Tel: (613) 226-1700 
TWX: 910-989-0614 Solon 44139 TEXAS Tel: (206) 575-4420 TWX; 05-349-71 

Tel: (216) 248-3990 
tHamiiton/Avnet ElectroniCS NEW YORK TWX: 810-427-9409 tArrow Electronics, Inc. tZentronics 

3220 Commander Drive 14212 N.E. 21st Street 8 Tilbury Court 
tArrow Electronics, Inc. tHamiiton/Avnet Electronics Carrollton 75006 Bellevue 98005 BTampton L6T 3T 4 
3375 Brighton Henrietta 954 Senate Drive Tel; (214) 380-6464 Tel; (206) 643-3950 Tel: (416) 451-9600 
Townline Rd. Dayton 45459 TWX; 910-860-5377 TWX: 910-443-2469 TWX: 06-976-78 
Rochester 14623 Tel: (513) 439-6733 

Wyle Distribution Group tZentronics Tel: (716) 275-0300 TWX: 810-450-2531 tArrow Electronics, Inc. 
TWX: 510-253-4766 10899 Kinghurst 15385 N.E. 90th Street 155 Colonnade Road 

Hamilton/Avnet Electronics Suite 100 Redmond 98052 Unit 17 
Arrow Electronics, Inc. 4588 Emery Industrial Pkwy. Houston 77099 Tel: (206) 881-1150 Napean K2E 7K1 
20 Oser Avenue Warrensville Heights 44128 Tel: (713) 530-4700 Tel: (613) 226-8840 
Hauppauge 11788 Tel: (216) 349-5100 TWX: 910-880-4439 WISCONSIN Zentronics Tel: (516) 231-1000 1WX: 810-427-9452 
TWX; 510-227-6623 tArrow ElectroniCS, Inc. Arrow Electronics, Inc. 60-1313 Border $t. 

tHamilton/Avnet Electronics 2227 W. Braker Lane 200 N. Patrick Blvd., Ste. 100 ~~(~~~ ~:-~~~7 Hamilton/Avnet 777 Brooksedge Blvd. Austin 78758 Brookfield 53005 
933 Motor Parkway Westerville 43081 Tel: (512) 835-4180 Tel: (414) 767-6600 
Hauppauge 11788 Tel; (614) 882-7004 TWX: 910-874-1348 TWX; 910-262-1193 QUEBEC 
Tel: (516) 231-9800 

tPioneer Electronics tArrow Electronics Inc. TWX: 510-224-6166 tHamilton/Avnet Electronics Hamilton/Avnet Electronics 
4433 Interpolnt Boulevard 1807 W. Braker Lane 2975 Moorland Road 4050 Jean Talon Quest 

tHamiiton/Avnet Electronics Montreat H4P lW1 
333 Metro Park 

Dayton 45424 Austin 78758 New Berlin 53151 Tel: (514) 735-5511 Tel; (513) 236-9900 Tel; (512) 837-8911 Tel: (414) 784-4510 Rochester 14623 TWX: 810-459-1622 TWX: 05-25590 
Tel: (716) 475-9130 TWX: 910-874-1319 TWX; 910-262-1182 
TWX: 510-253-5470 tPioneer ElectroniCS tHamilton/Avnet Electronics 

Arrow Electronics, Inc. 

tHamilton/Avnet Electronics 
4800 E. 131 st Street 2111 W. Walnut Hill Lane CANADA 

500 Avenue St-Jean Baptiste 
Cleveland 44105 Suite 280 

103 Twin Oaks Drive Tel; (216) 587-3600 
Irving 75038 Quebec G2E 5R9 

Syracuse 13206 Tel; (214) 550-6111 Tel: (418) 871-7500 
Tel: (315) 437-0288 

TWX: 810-422-2211 TWX; 910-860-5929 ALBERTA FAX: 418-871-6816 
TWX: 710-541-1560 

OKLAHOMA tHamilton/Avnet Electronics Hamilton/Avnet Electronics Hamilton/Avnet Electronics 
tMTI Systems Sales 4850 Wright Rd., Suite 190 2816 21st Street N.E. 2795 Halpern 
38 Harbor Park Drive Arrow ElectroniCS, Inc. Stafford 77477 Calgary T2E 6Z3 SI. Laurent H2E 7K1 
Port Washington 11050 1211 E. 51st St., Suite 101 Tel; (713) 240-7733 Tel: (403) 230-3586 Tel: (514) 335-1000 
Tel: (516) 621-6200 Tulsa 74146 TWX; 910-881-5523 TWX; 03-827-642 TWX: 610-421-3731 

tPioneer Electronics 
Tel: (918) 252-7537 

tPioneer Electronics Zentronics Zentronics 
68 Corporate Drive tHamilton/Avnet Electronics 18260 Kramer Bay No.1 817 McCaffrey 
Binghamton 13904 12121 E. 51st St., Suite 102A Austin 78758 3300 14th Avenue N.E. St. Laurent H4T 1 M3 
Tel: (607) 722-9300 Tulsa 74146 Tel: (512) 635-4000 Calgary T2A 6J4 Tel: (514) 737-9700 
TWX: 510-252-0893 Tel: (918) 252-7297 TWX: 910-874-1323 Tel; (403) 272-1021 TWX: 05-827-535 

tMicrocomputer System Technical Distributor Center 



DENMARK 
Intel Denmark NS 
Glentevej 61, 3rd Floor 
2400 copenh8isn NV 
+~:(m~1j 1 80 33 

FINLAND 

Intel Finland DY 
Ruoollantie2 
00390 Helsinki 
Tel: (358) 0 544 644 
TLl<: 123332 

FRANCE 

\~u~~f:"~GpS~.L. 
78054 st. Quentin-en~Yvelines 
Codex 
Tel: (33) (1) 30 57 70 00 
TLl<: 699016 

EUROPEAN SALES OFFICES 
,WEST GERMANY 
Intel Semiconductor GmbH· 
Domacher Strasss 1 
8016 Feldklrchen bel Muenchon 
Tel: (49) 089/90992-0 
TLX: 5-231n 

Intel Semiconductor GmbH 
HohenzoHem Strasse 5 
3000 Hannover 1 

+~,<:~1/344081 
'Intel Semiconductor GmbH 
Abraham Uncoln _ .. 16-18 
8200 W1e9baden 
Tel: (49) 0812117805-0 
TLl<: 4-188183 
Intel Semiconductor GmbH 
Zet1achring lOA 
7000StU~80 
+~'<~!b;~W287-280 

ISRAEL 

Intel Semiconductor Ud. * 
Atldlm Industrial Park-Novo Shere! 
P.O. Box 43202 
Tel-Aviv 61430 
Tel: (972) 3-546-3222 
TLl<: 371215 

ITALY 

Inial Corporation ltella S.p.A. * 
Mllanoftorl Palazzo E 
20090 Asoago 
Milano 

+~:(~1~ 88200950 

NETHERLANDS 

Intel Semiconductor B.V.'* 
Postbus 84130 
3099 CC Rotterdam 
m:(~~g·407.11.11 

NORWAY 

Intel Norway AlS 
Hvarnvelen 4-PD Box 92 
2013 Skjetten 

m'<~~ol~ 842 420 

SPAIN 

IntellberiaS.A. 
Zurbaran, 28 
28010 Madrid 
Tel: (34) (1) 308.25.52 
TLl<: 48880 

SWEDEN 

Intel SWeden A.B. * 

\':\T~~ 
+~:(~1734 01 00 

SWItzeRLAND 

Intel Semlcondu_ A.G. 
Zuorlchatresee 
8185 Wlnkel-Rue1I bel ZuerIch 
Tel: (41) 01/880 62 62 
TLl<: 6258n 

UNITED KINGDOM 

:;:~~ratlon (U.K.) Ud.* 

Swlndon,~l1shlre SN3 1 RJ 
Tel: (44) (0793) 698000 
TLX: 444447/8 

EUROPEAN DISTRIBUTORS/REPRESENTATIVES 
AUSTRIA Tekelec-Airtronic ITALY Dltram ~~~=b=ms 
Bacher Electronics G;m.b.H. CIte des Bruyeres Intesl Avanlda Miguel Bombarda, 133 

Rue Cerie Vernet - BP 2 1000 Lisboa ' WestemRoed Rotenmu.hlg .... 28 92310 Sevres Dlvlelone ITT Industries GmbH 
m,<m~~ 54 5313 Bracknell RG12 1 RW 

1120Wlen 
+~,<~~ 45 34 75 35 

Vlale Mllano1lori 
m:(~~44) 55333 +~: (~~~222) 83 58 45 Palazzo El5 

20090 = (MI) SPAIN 
WEST GERMANY Tol: (39) 4701 Jormyn 

BELGIUM TLl<: 311351 ATD Electrcnica, S.A. Vestry Estate 
Inelco Belgium S.A. Electrcnlc 2000 AG 

~~=~:'~'f~ 
Plaza Cludad de Viana, 6 Otford Road 

Av. des Croix de Guerra 94 =~=~~nl:a 28040 Madrid Sevenoaks 
1120 Br"""lI .. 20092 Clnl .. llo Balsamo (MI) m'<~4W 234 40 00 Kent TN14 5EU 

~1o~=nlaan, 94 
Tel: (49) 089/42001-0 Tel: (39) 02/2440012 +~:(~1~732) 450144 TLX: 522581 TLX: 352040 ITT-8ESA 

+~:<mt~~r2= 80 
ITT Multlkornponent GmbH Telcom S.r.l. ~~oM~~~:ngel, 21-3 MMD PoB1fach 1285 Via M. Clvltell 75 Unn 8 Southview Park Bahnho1stresse 44 20148 Milano +~:~~JV 419 09 57 Ceveraham DENMARK 7141 MoegIlngan Tel: (39) 02/404904B :::~re RG4 OAF ITT-Muttikomponent Tel: (49) 07141/4879 TLX: 335854 Mstroiogla lberico, S.A. 

Nave~and 29 TLl<: 7284472 

u;!1::~W=:~~ 
Ctra. de Fuencarral, n.80 m'<~lJJ~) 481888 

2800 Glostrup Jermyn GmbH 28100 AIcobendas (Madrid) 
Tel: (45) (0) 24566 45 1m Dachss1ueck 9 20090~OjMQ Tel: (34) (1) 853 88 11 Rapid Silicon TLX: 33 355 6250 Umburg Tel: (39) 0 2 701 

Tel: (49) 08431/508-0 TLl<: 311351 SWEDEN Rapid House 
FINLAND TLX: 415257-0 DenmarkS1reet 

Sllverstar Nordlsk Elektronlk AB High Wycombe 
OY Fintronlc AS MObologle GmbH Via Del Grecchl 20 Torshamnsgatan 39 BUCkI~hamShire HPII 2ER 
Melkonkatu 24A ~1'ij~':c=\i9 20145 Milano Box 35 +~: (:;!JaDj84) 442288 00210 HeI~nki Tel: (39) 02/49961 184 93 Kista 
Tel: (358) (0) 8928022 Tel: (49) 089178042-0 TLX: 332189 Tel: (45) 06-03 45 30 

=~=::;ns TLl<: 124224 TLl<: 5213189 TLl<: 105 47 

Proelectron Vertrlebs GmbH 
NETHERLANDS 

FRANCE Koning en Hartman Elektrotechniek SWITZERLAND Denmark Street 
Max Planck Strasse 1-3 High Wycombe 

Almex 6072 Drelelch B.V. Industrada A.G. Buck~hamshire HPII 2ER 
Zone industrietle d'Antony Tel: (49) 08103/30434-3 Energleweg 1 Hertistrasse 31 +~'<83~94) 450244 48, rue de l'Aubepine TLl<: 417903 2827 APDetft 8304 Wallisellen 
BP 102 +~,<~ 15/609906 m,<~~~I) 8328111 92164 Antony cedex IRELAND YUGOSLAVIA m:(~1h 466821 12 

~:;~~~"&'lece~irk NORWAY TURKEY 
Nordisk Elektronlkk (Norge) AJS H.R. MICroelectronICs Corp. 

Jermyn-Generlm Glenegeary Postboks 123 EMPA Electronic 2005 de Is Cruz Blvd., Ste', 223 
50, rue des Gemeaux Co. Dublin Smedsvlngen 4 Undwurmstr .... 9SA Sante Clare, CA 95050 
S1I1C580 +~:(mf:3) (01) 85 63 25 8000 Muenchen 2 U.S.A. 

~:?337U(~~~ ~".l'9 78 

1384H_ Tel: (49) 089/53 80 570 ~'<Y8t~ 986-0288 +~,<~~ 84 62 10 TLl<: 528573 
TLl<:281585 ISRAEL Rap/do ElectronIC Components 

r~~O~~~ieres Eastronics Ltd. PORTUGAL UNITED KINGDOM S.p.a. 
11 Rozanls Sbeet ATD Por1ugal LOA Accent Electronic Components Ud. Voa C. BeccarIa, 8 

4, avo Laurent-Cely P.D.B. 39300 Rua Doe Lusladoe, 5 SaIa B Jubilee House, Jubilee Rood 34133 Trieste 
92606 Asnieres cedex Tel-Aviv 61392 1300 Usboa LetchWorth, Herts 8G6 lTL IteIla 
:::~:~)1~ 4790 62 40 Tel: (972) 03-475151 m:(~~~ 84 80 91 +~'<~'I:F) 886888 

Tel: (39) 040/360855 
TLl<: 33S38 TLX: 450451 

*Field Application Location 



AUSTRALIA 

Intel Australia Ply. Lid.' 
Spectrum BUIIdI1..v., 

~~~~~~E.~8 
Tel: 812-957·2744 
FAX: 812-923·2832 

BRAZIL 

Intel Samlcondutores do Brazil LTDA 
Av. Paullsta, 1159-CJS 404/405 
01311 • Sao Paulo· S.P. 
Tel: 55-11·287-51\99 
TLX: 3911153148IS0B 
FAX: 55·11·287-5119 

CHINA/HONG KONG 

Intel PRC Corporation 
15/F. 0fIIce I, CI1Ic Bldg. 
Jlan Guo Men Wal Street 

¥:lil'(1\' :::4850 
TLX: 22947 INTEL CN 
FAX: (1) 500-2953 

Intel Semloonductor lid.' 
1O/F East Tower 
Bond Center 
Queenoway, Central 

~'~r~-4555 
FAX: (852) 888·1989 

INTERNATIONAL SALES OFFICES 
INDIA InteI~nK.K.' KOREA 

Mitsui· elmel Musashl.koe~1 Bldg. 
Intel Asia Electronics, Inc. 915 Shlnmaruko, Nakahara- u 

\~~r~~": lid. 412, Samreh Plaza Kswaoakl-shl, Ksnegawa 211 
St. Mark's Road Tel: 044-733·7011 

~~no~~8' Youngdeungpo-Ku 
r.r~~I~~5055 FAX: 044-733·7010 

TLX: 9539452875 DCBY ~~~~"G!l~~Ugl Bldg. ~~'<~:I~E~~' 8396 
FAX: 091-812·215087 1·2·1 Asahl·mechl FAX: (2) 7_ 

JAPAN 
:~~~~r243 
FAX: 0482·29-3781 SINGAPORE 

Intel Japan K.K. =kt~~~·~i~g. 5-6 Tokodal. Tsukuba-shl 
\~I~~"fo~reR~:"~~~' lbarekl, 300-28 2·4-1 Tereuchi 

Tel: 0298-47-8511 ~~=~i~"ka 560 United Square 
TLX: 3656-160 Singapore 1130 
FAX: 0298-47-8450 FAX: 08-1183-1094 Tel: 250-7811 

Intel Japan K.K. TLX: 39921 INTEL 

::~=~~;d9. Shlnmaru Bldg. FAX: 250-9258 
1..s-1 Marunouchl 1-8989 Fuchu-cho 
¥~rgg~~~~ 100 ~~~=~~1183 TAIWAN 

FAX: Q423-8Q.0315 FAX: 03·201-8850 

~:~a~.K.K. Intel Technology Far East lid. 

=.~~~~: 8th Floor, No. 205 
1-16-20 Nlshiki Bank Tower Bldg. 

2-89 Hon"""o ~·ku, Negoya·shl Tung Hus N. Rood 

~r':~~~ltsma 380 
Aichl450 Taipei 
Tel: 052·204-1281 Tol: 988·2·718-9880 

FAX: 0485-24-7518 FAX: 052·204-1285 FAX: 886-2·717·2455 

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 
AiRGENTINA Micronlc Devices ~i"ra~:" NEW ZEALAND 
DaIsys S.R.L No. 518 5th Floor 

Email Electronics Swastik Chambers ~=:~~f6Shl48Q Chacebuco, 9Q.6 Piso Slon, Trombay Road 36 Olivo Road 
I069-Buonos Aires Chembur FAX: 052·204-2801 Penrose, Auckland 
Tel: 54-1-334-7726 Bombay 400 071 Tel: 011-84-9-581-155 
FAX: 54·1-334·1871 TLX: 9531171447 MDEV Ryoyo Electro Corp. FAX: 011·64·9-592-881 

Konwa Bldg . 
. AUSTRALIA Mlcronlc Oavlcee 1·12·22 T8ukiJI SINGAPORE 

Email ElectroniCS 25/8, 181 Floor ¥~~~~1104 
15-17 Hume Street Boda Bazaar Marg Bectronlc Resources Pte, Ltd. 

~~~'lf!:1~=-8244 ~!~il.'1~rl~m 
FAX: 03-546-5044 17 Harvey Rood #04-01 

TLX: AA 30995 Tel: 011·91-11-5723509 KOREA ¥~~~~36 
FAX: 011-81-3-543-8179 011·91-11·589771 

J·Tek Corporation TWX: 56541 ERS 
TLX: 031-63253 MONO IN FAX: 2895327 

NSO-Australla 8th Floor, Government Pension Bldg. = ~1~d~=~~2~d. Micronlc Devices 24-3 YOIdc>don~ 
SOUTH AFRICA 6-3-348I12A Dwarakapuri Colony You::pdeu'lllP<': u 

Tel: 03 8900970 Hyderabad 500 482 Seou 15CH1 0 Electronic Building Elements FAX: 03 8990819 Tel: 011-91·842·228748 Tel: 82·2·780-8039 178 Erasmus Street (off Watarmeyet Street) TLX: 25299 KOOIGIT 
BRAZIL 

~~~~~~ 
FAX: 82·2·784-8391 ~:Fo~mi=6!£184 

Elebre Microolectronlca SA Somaung Electronics FAX: 011·2712·603-8294 
Ru. Geraldo Flauslna Gomes, 78 San Josa, CA 95118 150 Taapyungro·2 KA 
7 And.. ' Tel: (408) 976-6216 

¥~~~~~~:7~=·102 TAIWAN 
04575· Sao Paulo· S.P. TLX:820281 
Tel: 55-11-534-9641 FAX: (408) 976-6835 TLX: 27970 KORSST Micro Electronics C0iFuratlon 
TLX: 55·11-54593/54591 FAX: 82·2·753-0967 5/F 597, MI~ Shen as! Rd. 
FAX: 55-11-534-9424 JAPAN Taipei, R.O .. 

MEXICO Tel: 886-2·601-8231 
CHINAlHONG KONG Asahl Electronics Co. lid. SSB Electronics, Inc. 

FAX: 686-2·505-6609 
Novel PrecISion Machlne~ Co., lid. KMM Bldg. 2·14-1 Asano 975 Paiomar StreaL Bldg. 4, Suits A 'Sertek 
~If..'!' r. :=~~In~re.'tg· Kokurekits·ku Chula Vista, CA 92011 15/F 135, SectIon 2 

=~~1.~~ Tel: (619) 565-3253 Chien Juo North Rd. 
N.T .. Kowloon TLX: 28n51 CBALL UR Taipal10479, R.O.C. 
HO, Kon~ FAX: 093-551-7981 FAX: (619) 565-8322 Tel: (l5010055 Tel: 8521 22-3222 

C. ltoh Techno-ScIence Co .. Lid. FAX: I 5012521 TWX: 39 14 JINMI HX Olcopel SA o 5058414 
FAX: (852) 426-1602 4-6-1 Dobaahl, Mlyamao-ku Tochtll 368 Frecc. Ind. San Antonio 

Kswaoakl·shl, Ksnegawa 213 Azcapotzaico 
VENEZUELA INDIA Tel: 044-852-5121 C.P. 0276D-MexlC9, O.F. 

Mlcronlc Devices 
FAX: 044-8n-4288 Tel: 52-5-581-3211 

P. Benavides S.A. TLX: 1 n 3790 Olcome 
~n~'1>~.f.~ Road 

Dla Semlcon Systems, Inc. FAX: 52-5-561-1279 Avllanes a Rio 
Flower Hili Shlnmechl Hlgashl·kan Resldencla Kamar ... 

l!asavanagudl 1·23-9 Shlnmachl, Setegaya·ku PSI S.A. de C.V. Locaias 4 AL 7 

~r~~r.:l~2~631 Tokyo 154 Fco. Villa esq. Ajusco sin La Candelaria, Corecas 
Tel: 03-439-1600 Cuernavaca- Morelos Tel: 56-2-574-6338 

011-91-812-611·365 FAX: 03-439-1601 Tol: 52·73·13-9412 TLX: 28450 
TLX: 9538458332 MDBG FAX: 52·73-17-5333 FAX: 58·2-572-3321 

'Field Application Location 



ALABAMA 

~~I ~~~tOrd Dr., Suite 2 
Huntsvill. 35805 
T.I: (205) 830-4010 

ALASKA 

Intel Corp. 
c/o TransAlaska Data Systems 
300 Old St •••• Hwy. 
Fairbanks 99701-3120 
T.I: (907) 452-4401 

Intel Corp. 
C/o TransAlaska Data Systems 
1551 Lore Road 

~~~~·5~~W76 
ARIZONA 

"Intel Corp. 
11225 N. 28th Dr. 
Suite O~214 
Phoenix 85029 
T.I: (602) 869-4980 

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

CALIFORNIA 

tlntel Corp. 
21515 Vanow.n St., Ste. 116 

¥:1~(N~8j"iS4~J~g 
*Intel Corp. 
2250 E. Impo~al Hwy., St •. 218 
EI Segundo 90245 
T.I: (213) 640-6040 

*Intel Corp. 

~~~:~~:~~~5~~' 
T.I: \~~~1~~~ 
Int.1 Corp. 
9685 Ch.sap.ake Dr" Suit. 325 

~:r ~~~o~~~86 
**Intel Corp. 
400 N. Tustin Avenue 
Suit. 460 
Santa Ana 92705 
T.I: (714) 835-9842 

**tlntel Corp. 
San Tomas 4 
2700 San Tomas Exp., 2nd Flocr 
Santa Clara 95051 
Tel: (408) 988-8086 

CALIFORNIA 

2700 San Tomas Expressway 
Sante Clara 95051 
T.I: (408) 970-1700 

1-800-421-0386 

DOMESTIC SERVICE OFFICES 
COLORADO MASBACHUSETTS NORTH CAROLINA 

*Intel Corp. ··tlntel Corp. ""Intel Corp. 
~~C:!r ~~2~ St" Suit. 915 3 Carlisle Rd., 2nd Floor 5800 Executive Dr" Ste. 105 

W.stford 01886 Cha~ott. 28212 
T.I: (303) 321-8086 T.I: (508) 892-1080 T.I: (704) 588-8966 

CONNECTICUT ""Intsl co~. 
*Intel Co~. MICHIGAN ~~~Wil Road 
301 Lee arm Cor~orate Park 
83 Woost.r H.lgh Rd. "tlnt.1 Corp. 

~~~~~~ 9Wgi-8022 Danbury 08810 7071 Orchard Lsk. Rd., St •. 100 

T.I: (203) 748-3130 W.st Bloomfl.ld 48322 
Tel: (313) 851-8905 

FLORIDA OHIO 

""·Intet Corp. MINNESOTA ;~~~~~oce;nter Or., $te. 220 ~ ~ci';:'ict~~ ~"lo9Ste. 100 ;t\\1\.(yC~h St., Suit. 360 ¥:r(s~ ~m6-5350 T.I: (305) 771-0600 

*Intel Corp. 
Bloomln~ 55431 
T.I: (612 635-6722 ""tlntal Corp. 

5650 T.O. L •• Blvd., St •. 340 25700 Science Park Dr., Ste. 100 
O~ando 32822 Beachwood 44122 
T.I: (407) 240-8000 MISSOURI T.I: (216) 484-2736 

GEORGIA ;~I i:J~'clty Exp., Sto. 131 *Iotel Corp. OREGON 
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