




































































































































































































































































































































APPENDIX B 
SYNCHRONIZATION OF EXTERNAL INPUTS 

Many input signals to an 80186 family processor are asyn
chronous, that is, a specified set up or hold time is not required 
to ensure proper functioning of the device. Associated with 
each of these inputs is a synchronizer which samples this external 
asynchronous signal, and synchronizes it to the internal clock. 

B.1 WHY SYNCHRONIZERS ARE 
REQUIRED 

Every data latch requires a certain set up and hold time in order 
to operate properly. At a certain window within the specified 
set up and hold time, the part will actually try to latch the data. 
If the input makes a transition within this window, the output 
will not attain a stable state within the given output delay time. 
The actual size of this sampling window is typically much 
smallerthan the window specified by the data sheet; however, 
part to part variation could move the actual window around 
within the specified window. 

Even if the input to a data latch makes a transition while a data 
latch is attempting to latch this input, the output of the latch 
will attain a stable state after a certain amount of time, typi
cally much longer than the normal strobe to output delay time. 
Figure B-1 shows a normal input to output strobed transition 
and one in which the input signal makes a transition during the 
latch'ssample window. To synchronize an asynchronous signal, 
all one needs to do is to sample the signal into one data latch 
long enough for the output to stabilize, then latch it into a 
second data latch. The time between the first latch strobe and 
the second latch strobe allows the first latch to attain a steady 
state. With the asynchronous signal resolved in this way, the 
input signal at the second latch satisfies its setup and hold 
requirements. 

Thus, the output of this second latch is a synchronous signal 
with respect to its strobe input. 

A synchronization failure can occur ifthe synchronizer fails to 
resolve the asynchronous transition within the time between 
the strobes of the two latches. The rate offailure is determined 
by the actual size of the sampling window of the data latch, and 
by the amount of time between the strobe signals of the two 
latches. Obviously, as the sampling window gets smaller, the 
number of times an asynchronous transition will occur during 
the sampling window will drop. In addition, however, a smaller 
sampling window is also indicative of a faster resolution time 
for an input transition which manages to fall within the sam
pling window. 
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Figure B-1.Valid and Invalid Latch Input 
Transitions and Response 

B.2 80186 FAMILY SYNCHRONIZERS 

The 80186 family uses the two stage synchronization tech
nique on TMR INO-I, DRQO-I, NMI, INTO-3, and HOLD 
input lines. ARDY uses a slight modification (see Section 
3.6). For the NMOS 801 86,the sampling window of the latches 
was designed to be in the tens of picoseconds, and should 
allow operation of the synchronizers with a mean time be
tween failures of over 30 years, assuming continuous opera
tion. 
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APPENDIXC 
SUMMARY OF DIFFERENCES AMONG 80186 FAMILY MEMBERS 

C.1 DIFFERENCES DUE TO DATA BUS 
WIDTH 

The 80 I 88/80C 188 is like the 80 I 86/80C 186 except it has an 
8-bit external bus. It shares the same Execution Unit, timers, 
peripheral control block, Interrupt Control Unit. Chip Select 
Unit. and DMA Control Logic Unit. The differences between 
the two caused by the narrower data bus are: 

The 80 I 88/80C 188 has a four byte prefetch queue. rather 
than the six byte prefetch queue present on the 80186/ 
80C 186. The reason is that the 80 I 88/80C 188 fetches 
opcodes one byte at a time. requiring more bus cycles to 
fill the queue. A smaller queue is required to prevent an 
inordinate number of bus cycles being wasted by prefetch
ing opcodes to be discarded during a jump. 

AD8-ADl5 on the 80 I 86/80C 186 are transformed to A8-
A 15 on the 80 I 88/80C 188. Valid address information is 
present on these lines throughout the bus cycle of the 80 188/ 
80C 188. Valid address information is not guaranteed on 
these lines during idle T -states. 

BHE/S7 is always defined HIGH by the 80 I 88/80C 188 
since the upper half of the data bus is non-existent. 

The DMA Control Unit on the 801 88/80CI 88 only per
forms byte transfers. The B/W bit in the DMA control 
word is ignored. 

Execution times for most data transfer instructions in
creas~s because the BIU funnels the accesses through a 
narrower data bus. The narrower bus also means that the 
prefetch queue will run empty more often. causing the 
Execution Unit itself to be bus-limited. The execution 
time within the processor. however. is not changed be
tween the 80186/80C186 and 80188/80CI88. 

Another important point is that the 80 I 88/8OC 188 is inter
nally a 16-bit machine. This means that access to the inte
grated peripheral registers of the 80 I 88/80C 188 will be done 
in 16-bit pieces, not in 8-bit pieces. All internal peripheral 
registers are still 16-bits wide. and only a single read or write 
is required to access the registers. When a word access is made 
to the internal registers. the BIU will run two bus cycles exter
nally. 
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Access to the control block may also be done with "'yte opera
tions. Internally the full 16 bits of the AX register will be 
written. while only one bus cycle will be executed externally. 

C.2 DIFFERENCES BETWEEN NMOS AND 
CMOS DEVICES 

There are two operating modes of the 80C 186 and 80C 188. 
Compatible Mode and Enhanced Mode. In Compatible Mode. 
the 80C I 86/80C 188 will function identically to the 80186/ 
80188 with the following exceptions: 

All non-initialized registers in the peripheral control block 
will reset to arandom value during power -up on the 80C 186/ 
80C188. Non-initialized registers consist of those regis
ters which are not used for control. i.e .• address pointers, 
max count. etc. For compatibility. all registers should be 
programmed before being used on existing 80186/80188 
applications as well as on new 80C186/80C188 applica
tions. 

The ET (ESC Trap) bit in the relocation register has no 
effect in Compatible Mode. If an ESCape opcode is exe
cuted. the 80C I 86/80C 188 will always trap to an interrupt 
vector Type 7. The 80C I 86/80C 188 does not support any 
numerics operations when in Compatible Mode. 

In Enhanced Mode. the 80C I 86/8OC 188 provides two addi
tional features not found on the 80186/80188: power-save 
operation, and the DRAM Refresh Unit. 

Enhanced Mode is selected during RESET. The timing dia
gram in Figure C-I shows how the 80C I 86/80C 188 samples 
the TEST pin (TEST/BUSY in the 80C 186) before and just 
after RES input is removed to determine if the device will enter 
Enhanced Mode. Tying the RESET output pin back to the 
TEST input pin will automatically force the processor into 
Enhanced Mode. 

When the 80C 186 (but not the 80C 188) is in Enhanced Mode. 
three of the MCS chip select lines change functionality to 
support the 80CI87 Numerics Coprocessor Extension. The 
remaining MCS functionality is illustrated in Figure C-2. 

The 80C 188 in Enhanced Mode functions similarly to the 
80C 186 except for numerics operation. It is not possible to 
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NOTES: 
1. TEST maust be high TINVCH when RES transitions high. 
2. TEST must be low TINVCH four docks later. 

Figure C-l. Enhanced Mode Enable Pin Timing 
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Figure C-2. MCS2 Functionality During Enhanced Mode 
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interface a numerics coprocessor with the 80C 188. Therefore, 
none of the MCS pins change functionality when invoking 
EnhancedMode. Further, any attempted executionofan ESCape 
opcode will result in a trap to interrupt vector Type 7. 

The external frequency input (EFl) requirements differ some
what between the NMOS 80 I 86/801 88 and the CMOS 8OC186/ 

80C188. On the NMOS processors, it is possible to drive ei
ther XI (with X2 unconnected) or X2 (with XI grounded). 
Since the internal oscillator consists of an inverter from the X I 
pin to the X2 pin, overdriving the X2 pin on the CMOS devices 
would result in excessive current draw. The correct configura
tion for the CMOS processors is to drive XI and leave X2 
unconnected. 
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Four East Stow Aoad Tel: (607) 722-9300 Tel: (918) 252-7297 Tel: (512) 835-4000 Calgary T2A 6J4 
Unit 11 TWX: 510-252-0893 TWX: 910-874-1323 Tel: (403) 272-1021 
Marlton 08053 

Pioneer Electronics OREGON tPioneer ElectroniCS BRITISH COLUMBIA Tel: (609) 596-8000 
40 Oser Avenue 13710 Omega Road tHamilton/Avnet ElectronIcs TWX: 710-897-0829 
Hauppauge 11787 tAlmac Electronics Corp. Dallas 75234 105-2550 Boundary 

tArrow Electronics Tel: (516) 231-9200 1885 N.W. 169th Place Tel: (214) 388-7300 Burmaiay V5M 3Z3 
6 Century Drive Beaverton 97005 TWX: 910-850-5563 Tel: (604) 437-6667 tPioneer Electronics Tel: (503) 629-8090 

~r:s~~7)~~~~0 :o~~~S;~~~s~~~ 11797 
TWX: 910-467-8746 tPioneer ElectroniCS Zentronics 

tHamilton/Avnet Electronics 
5853 Point West Drive 108-11400 Bridgeport Road 

~~(5Jf~~1:m~ Houston 77036 Richmond V6X 1T2 tHamliton/Avnet Electronics 6024 S.W. Jean Road 
~m~.:t~~~ Tel: (604) 273-5575 1 Keystone Ave., Bldg. 36 Bldg. C, Suite 10 TWX: 04-5077-89 Cherry Hili 08003 tPioneer Electronics f:~e(~:)~~_~1~4 MANITOBA Tel: (609) 424-0110 840 Fairport Park Wyle Distribution Group 

TWX: 710-940-0262 Fairport 14450 TWX: 910-455-8179 1810 Greenville Avenue Zentronics Tel: (716) 381-7070 Richardson 75081 60-1313 Border Unit 60 tHamilton/Avnet Electronics TWX: 510-253-7001 Wyle Distribution Group Tel: (214) 235-9953 
~~'l~J'JI :~10:5~ 10 Industrial 5250 N.E. Elam Young Parkway 

Fairfield 07006 
NORTH CAROLINA Suite 600 

UTAH Tel: (201) 575-5300 Hillsboro 97124 ONTARIO TWX: 710-734-4388 tArrow Electronics, Inc. Tel: (503) 640-6000 Arrow Electronics Arrow Electronics, Inc. 5240 Greensdalry Road TWX: 910-460-2203 1946 Parkway Blvd. 36 Antares Dr. tMTI Systems Sales 

~1~~~9~7:~:3132 ~~~ ::1) ~%-:n9 Nepean K2E 7W5 37 Kulick Rd. 
PENNSYLVANIA Tel: (613) 226-8903 Fairfield 07006 TWX: 510-928-1856 

Tel: (201) 227-5552 
Arrow Electronics, Inc. tH~ilton/Avnet ElectroniCS Arrow Electronics, Inc. 

tHamilton/Avnet Electronics 850 Seco Road 1585 West 2100 South 1093 Meyerside 
tPioneer Electronics ~1~ ~~~orest Drive Monroeville 15146 Sa~ Lake City 84119 Mississauga 15T 1 M4 
45 Route 46 

Tel: ~19) 878-0819 
Tel: (412) 856-7000 Tel: (801) 972-2800 Tel: (416) 673-7789 

Pinebrook 07058 TWX: 910-925-4018 TWX: 06-218213 
Tel: (201) 575-3510 TWX: 510-928-1836 Hamilton/Avnet ElectroniCS tHamilton/Avnet Electronics TWX: 710-734-4382 

~~~e~~~~~~,\: ~~~.p, Inc. 
2800 Liberty Ave. Wyle Distribution Group 6845 ReXWOOd Road 
Pittsburgh 15238 1325 West 2200 South Units 3-4-5 
Tel: (412) 281-4150 Suite E Mississauga L4T 1 R2 NEW MEXICO Cha~otte 28210 West Valley 84119 Tel: (416) 677-7432 Tel: (919) 527-8188 Pioneer Electronics Tel: (801) 974-9953 TWX: 610-492-8667 Alliance Electronics Inc. TWX: 810-821-0366 259 Kappa Drive 

11030 Cochiti S.E. Pittsburgh 15238 
WASHINGTON 

Hamilton/Avnet Electronics 
Albuquerque 87123 OHIO Tel: (412) 782-2300 8845 ReXWOOd Rd., Un~ 6 
Tel: (505) 292-3360 TWX: 710-795-3122 tAimac Electronics Corp. Mississauga L4T 1 R2 
TWX: 910-989-1151 Arrow Electronics, Inc. 

14360 S.E. Eastgate W9:i Tel: (416) 277-0484 
7620 McEwen Road tPioneerrrechnologles Group, Inc. 

Bellevue 98007 tHamiltonlAvnet Electronics Hamilton/AVnet Electronics Centerville 45459 ~~~~~::I~ad Tel: (206) 643-9992 190 Colonnade Road South 2524 Baylor Drive·S.E. ,Tel: (513) 435-5583 TWX: 910-444-2067 Nepean K2E 7L5 Albuquerque 87106 1WX: 810-459-1611 Horsham 19044 
Tel: (613) 226-1700 Tel: (505) 765-1500 Tel: (215) 674-4000 Arrow Electronics, Inc. TWX: 05-349-71 TWX: 910-989-0614 tArrow Electronics, Inc. TWX: 510-665-6778 19540 68th Ave. South 6238 Cochran Road 

Kent 98032 tZentronics 
Solon.44139 

TEXAS Tel: (206) 575-4420 8 Tilbury Court 
NEW YORK Tel: (216) 248-3990 Brarnpton Lor 3T4 

TWX: 810-427-9409 
tArrow ElectroniCS, Inc. tHamilton/Avnet Electronics Tel: (416) 451-9600 

tArrow Electronics, Inc. .14212 N.E. 21st Street TWX: 011-976-78 
3375 Brighton Henrietta tHamilton/Avnet Electronics 3220 Commander Drive 

Bellevue 98005 tZentronics Townllne Rd. 954 Senate Drive Carrollton 75006 
Tel: (208) 643-3950 155 Colonnade Road Rochester 14623 

. ~:rfs~~~~733 Tel: (214) 380-8464 
TWX: 910-443-2489 Un~ 17 

~VJf~fst~m 
TWX: 910-860-5377 

Nept!an K2E 7Kl TWX: 810-450-2531 
tArrow Electronics, Inc. Wyle Distribution Group Tel: (613) 226-8840 

15385 N.E. 901h Street 
Arrow Electronics. Inc. Hamilton/Avnet Electronics 10899 Kinghurst Redmond 98052 Zentronlcs 

4588 Emery Industrial Pkwy. Suite 100 60-1313 Border SI. 20 Oser Avenue 
f.~:IT~~~rl~~~~~~ 44128 

Houston 77099 Tel: (206) 881-1150 

~n~J'JI::~J~7 Hauppauge 11788 
Tel: (713) 530-4700 

~~5Jf~_~~~ TWX: 810-427-9452 TWX: 910-880-4439 WISCONSIN 
QUEBEC 

tHamilton/Avnet Electronics tArrow Electronics, Inc, Arrow ElectroniCS, Inc. tArrow Electronics Inc. Hamilton/Avnet 777 Brooksedge Blvd. 2227 W. Braker Lane 200 N. Pat~ck Blvd., 51e. 100 4050 Jean Talon Quest 933 Motor Parkway Westerville 43081 Austin 78758 Brookfield 53005 Montreal H4P lWl Hauppauge 11788 Tel: (614) 882-7004 Tel: (512) 835-4180 Tel: (414) 767-6600 Tel: (514) 735-5511 Tel: (516) 231-8800 TWX: 910-874-1348 . TWX: 910-262-1193 
TWX: 05-25590 TWX: 510-224-6166 tPioneer Electronics 

4433 Interpoint Boulevard tHamilton/Avnet ElectroniCS Hamilton/Avnet ElectroniCS Arrow ElectroniCS, Inc. 
tHamilton/Avnet Electronics ~:rrs'\:~:-9900 1807 W, Braker Lane 2975 Moorland Road 500 Avenue St-Jean Baptiste 333 Metro Park Austin 78758 New Be~ln 53151 Suite 280 
Rochester 14623 TWX: 810-459-1622' Tel: (b12) 837-8911 Tel: (414) 784-4510 Quebec G2E 5R9 
Tel: (716) 475-9130 TWX: 910-874-1319 TWX: 910-282-1182 Tel: (418) 871-7500 
TWX: 510-253-5470 tPioneer Electronics FAX: 418-871-6816 4600 E. 131st St_ tHamilton/Avnet Electronics Hamilton/Avnet Electronics tHamilton/Avnet Electronics Cleveland 44105 2111 W. Walnut Hili Lane CANADA 2795 Halpern 103 Twin Oaks Drive Tel: (216) 587-3600 Irving 75038 St. Laurent H2E 7K1 Syracuse 13206 TWX: 810-422-2211 Tel: (214) 550-6111 Tel: (514) 335-1000 Tel: (315) 437-0288 TWX: 910-860-5929 ALBERTA TWX: 610-421-3731 TWX: 710-541-1560 OKLAHOMA 

tHamilton/Avnet ElectroniCS Hamilton/Avnet Electronics Zehtronics 

:~a~~e:r;kS~:e Arrow Electronics, Inc. 4850 Wright Rd., Suite 190 2816 21st Street N.E. 817 McCaffrey 
1211 E. 51st St" Su"el0l S1aflord 77477 Calgary T2E 6Z3 51. Laurent H4T 1 M3 

Port Washington 11050 Tulsa 74146 ~\7J;~~n~~g Tel: (403) 230-3588 Tel: (514) 737-9700 
Tel: (516) 621-6200 Tel: (918) 252-7537 TWX: 03-827-642 TWX: 05-827-535 

tMicrocomputer System Technical Distributor Center CGISAlE/l0178! 



DENMARK 

Intel Denmark AiS 
Glenlevej 61, 3rd ~ 
2400 copen~en NV 
+~:(=1) 1 8033 

FINLAND 

Intel Finland 'OY 
RuosilaJi1ie 2 
00390 Helsinki 
Tel: (358) 0 544 644 
TLX: 123332 

FRANCE 

Intel Corporation SAR.L, 
I, Rue Edlson-BP 303 
78054 St Quentln-en-Yvellnes 
Cedex 
Tel: (33) (1) 30 5710 00 
TLX: 699016 

EUROPEAN SALES OFFICES 
WEST GERMANY IBRAEL NORWAY 

Inlol Semiconductor GmbH" Intel Semiconductor Ltd.,.. Intel Norway AIS 
Domacher S1rIIsse 1 AUdim Indl'Slrl,aI Park-Nove Share1 Hvamvelen 4-PO Box S2 
8016 Feldklrchen bei Muenchen P,O, Box 43202 2013 Skj8lten 
Tel: (49) 089/90992-0 TeI-Aviv 81430 

+~:';~l~ 842 420 TLX: 5-23177 Tel: (972) 03-49B080 
TLX: 371215 

Intol Semiconductor GmbH 
Hohenzollem S1rIIsse 5 ITALY SPAIN 
3000 Hannover 1 

Intel CorporB1lon _ S,pA' +~:':~1/344081 Intel Iberia S.A. 
Mlianoliori Palazzo E ' Zurberan, 28 
::::'Aesago 28010 Madrid 

Intel Semiconductor GmbH Tel: (34) (1) 308.25.52 
Abraham Uncoln S1rIIsse 16-18 +~1~::'~1~ 8S200950 

TLX,48880' 
6200Wleebeden 

+~:'~I:':I1605-O NETHERLANDS SWEDEN 

Intel Semiconductor GmbH Intel S8mlool'aductor B.V.· InJel SWeden A.B. * 
Zel10cMng lOA Postbue 84130 \'1,'~S':a 7000 Stuttgart 80 3099 OC RoUerdem 
Tel: (49) 0711/1287-280 Tel: (31) 10.407.11.11 Tel: (48) 8 734 01 00 
TLX: 7-254528 TLX: 22283 ' TLX: 12281 

SWl'rZERLAND 

Intel Semiconductor A.G. 
Zuerlchstrasse 
8185 Wlnkel-Ruetl bei Zuerich 

m,<mg~82B2 

UNITED KINGDOM 

:;!~on (U.K.) Ud.' 

SWlndon, ~ltshire SN3 1 RJ 

m,<~~) 698000 

EUROPEAN DISTRIBUTORS/REPRESENTATIVES 
AUSTRIA Tekelec-Airtronic ITALY DI1ram :~~'=Ce~m. 
Bech.r E~nics G.m.b.H. 

CHe _ Bruyeres 
Intosl A_ide Miguet Bomberda, 133 

Rue carle Vernet - BP 2 1000 Usboe WestemRoad 
Rot~nmuehlgasse 26 82310 SIM'OS D!viSicne ITT Industries GmbH 

m,<~uu54 53 13 Bracknell RG12 lAW 1120 Wlen Tel: (33) (1) 45 34 75 35 VI8Ie Milanoflorl 
m,<;!!JoOf") 55333 Tel: (43) (0222) 83 56 48 TLX: 204552 Palazzo E/5' 

TLX: 31532 ~39=~31 SPAIN 
WEST GERMANY Jl!t'rr1yn 

BELGIUM TLX: 311351 ATD EIOCIrOnica, SA Veslry Estate 
Inelco Belgium SA Electronic 2000 AG 

~~~=~~~'f~ 
Plaza Cludad de VIana, 6 QtIorij Road 

='I%':~":n 1~ 2804OMadri~ ~nOilk. 'Av, _ Croix de Guerra 94 
Tel: (34) W 40 00 KilntTN145EU 1120 Bruxell .. Tel: (49) 089/42001-0 

20082 Clnloello Balsamo (MI) 
TLX:~ Tel: (44) (0732) 450144 

~skruleenlaari, 94 Tel: (39) 02/2440012 
1120 russel TLX: 522561 TIX: 352040 ITT-SESA TLX: 95142 
Tel: (32) (02) 21601 60 ~.::,~~.nt GmbH Telcom S.r.l. ~~oMr!/I~"rlctAngeI, 21-3 MMD TLX: 64475 or 22090 VI.M. CIvIteH 75 UnH 8 Southview Park 

Behnholslraaee 44 20148 Milano mi~JV 41909 57 cavarahem 
DENMARK ~~~1(4~~11711~79 Tel: (39) 02/4049048 :=~re RG4 OAF' ITT -Multlkomponent TLX: 335854 "'etrologia Iberica, SA TLX: 7284472 Ctra. de Fuencarral. n.SO +~:(~~734) 481_ N ... ~.nII29 ~~~=~n:m" 2800 Glostruf Jemiyn GmbH 28100 Aicobendes (Madrid) 
Tel: (45) ~ 45 58 45 1m Dechsstueck 9 

~39r=~~1 
Tel: (34) (1) S53 88 11 

RapId Silicon TLX: 33 3 f.Fc~=1/508-0 SWEDEN Rapid House TLX: 311351 Denmark Sireet FINLAND TLX: 415257-0 
Silverstar Nordlsk Elektronlk AB High Wycombe 

OY Flntrontc AS Metrologle GinbH Vte Dei Greochl 20 Torshamnagatan 39 BUck~hire HPll 2ER 
Melkonkelu 24A ~1==~:~7~ 20146 Milano Box 36 Tel: ( 0494) 4422S8 
00210 HelSinki Tel: (39) 02/49961 184 83 Klste TLX:83 1 
Tol: (256) (0) 8S28022 Tel: (49) 089178042-0 TLX: 332189 Tel: (49) 0B-03 4s 30 

Rapid Systems TLX: 124224 TLX: 5213189 TLX: 105 47 
NETHERLANDS Rapid House 

FRANCE 
ProeIectron Vortrlebe GmbH 

Koning an H.rtm.n Eleklrotechnisk SWITZERLAND Danmark Street 
Max Planck S1rIIsso 1-3 High Wycombe 

Aim .. 8072 Drelelch g~l InduslredeA.G. ~~I~l'll=~~ 2ER Zone Industrleli. d'Antony Tol: (49) 08103/30434-3 Hertiel ..... 31 
48, rue de "Aubapine TLX: 417903 2827 APOOm 8304 Waillsellen TLX: 837931 
BP102 

IRELAND 
~i~ 15/609906 +~,<~1)8328111 

1!2184 Antony oedex YUGOSLAV1A 
+~:(=746882112 ~1~:=elJIeo.UdP8rk NORWAY TURKEY 

Nordlek ElokIronlkk (Norge) AlS H.R. Microelectronics Corp. 
Jermyn-Generlm ' Glenageery PosItioksl23 EMPA ElectroniC 2006 de Ia Cruz Blvd., Ste. 223 
60, fOe des Gameaux Co. Dublin SmiIdeYingon,4 Undwurmstrasse 95A Sante Clara, CA 95050 

~:(~1l:f!) (01) 85 83 25 8000 Muenchen 2 U.S.A. Silic580 1384 H_ Tel: (49) 088/53 80 510 Tel: (1) (408) 988-0288 94653 R!S oedex m:(Ws1s02) 84 8210 Tel: (33) (1 49 78 49 78 TLX: 528579 TLX: 367452 
TLX: 281 ISRAEL 

RapIdO Electronic Components 

~:U~~ieres EaaIronlcs Ud. PORTUGAL UNITED KINGDOM 
S.p.a. 

II' Rozanis StreeI ATD Portugal LOA Accent Electronic Components Ud. -Via C. Beccarta. 8 
4, av. Laurent-Cely P.O.B. 39300 RUB Dos Lusl._, 5 Sola B Jubilee House, Jubilee Road 34133 Trieste 
92808 Asnl .... Codex Tel-Aviv 61392 1300 Usboe 1.etchwort/1, He'" SG8 lTL lteHa 
~:~~.cJa4790824O Tel: (972) 03-475151 

TLX: 33839 
Tel: (35) (1) 84 80 91 
TLX: 61582 

Tel: (44) (0482) S8S8S8 
TLX: S28283 

Tel: (39) 0401360555 
TLX: 480481 

'Field Application location CG/SALEItOl789 
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AUSTRALIA 

Intel Australia Pty. Ltd,· 
Spectrum BUildin~ 

~~:sa~~~t~E, ~~~ 6 

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

BRAZIL 

Intel Semicandutores do Brazil l TDA 
Av. Paulista, 11S9-CJS 404/405 
01311 - Sao Paulo - S.P. 
Tel: 55-11-287-5899 
TLX: 3911153146 ISOB 
FAX: 55-11-287-5119 

CHINA/HONG KONG 

Intel PRC Corporation 
15/F, Office 1, Citic Bldg. 
Jian Guo Men Wai Street 
Beijing, PRC 
Tel: (1) 500-4850 
TLX: 22947 INTEL CN 
FAX: (1) 500-2953 

Intel Semiconductor Ltd. * 
10/F East Tower 
Bond Center 
Queensway, Central 
Hong Kong 
Tel: (5) 8444-555 
TLX: 63869 ISHLHK HX 
FAX: (5) 8681-989 

INTERNATIONAL SALES OFFICES 
INOlA 

Intel Asia Electronics, Inc. 
4/2, Samrah Plaza 
51. Mark's Road 
Bangalore 560001 
Tel: 011-91-812-215065 
TLX: 9538452875 OCBY 
FAX: 091-812-215067 

JAPAN 

Intel Japan KK. 
5-6 Tokodai, Tsukuba-shi 
Ibaraki, 300-26 
Tel: 0298-47-8511 
TLX: 3656-160 
FAX: 029747-8450 

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

Intel Japan K.K.* 

~~gH'H~Un~c~~ya 
Kumagaya-shi, Saitama 360 
Tel: 0485-24-6871 
FAX: 0485-24-7518 

~1~uif:~~'~~sashi-kOSU9i Bldg. 
915 Shinmaruko, Nakahara-ku 
Kawasaki-shi, Kanagawa 211 
Tel: 044-733-7011 
FAX: 044-733-7010 

~~~~ac:~~'~tSU9i Bldg. 
1-2-1 Asahi-machi 
Atsugl-shi, Kanagawa 243 
Tel: 0462-29--3731 
FAX: 0462-29-3781 

Intel Japan K.K. * 
Ryokuchl-Eki Bldg. 
2-4-1 Terauchi 
Toyonaka-shi, Osaka 560 
Tel: 06-863-1091 
FAX: 06-863-1084 

Intel Japan K.K. 
Shinmaru Bldg. 
1-5-1 Marunouchi 
Chiyoda-ku, Tokyo 100 
Tel: 03-201-3621 
FAX: 03-201-6850 

Intel Japan K.K. 
Green Bldg. 
1-16-20 Nishiki 
Naka-ku, Nagoya-shi 
Aichi 450 
Tel: 052-204-1261 
FAX: 052-204-1285 

KOREA 

~":~ ~~r~~~b~~' Ltd. 
61 Voido-dong, Voungdeungpo-Ku 
Seoul 150-010 

~~:(~28i~E~~~6, 8386 
FAX: (2) 784-8096 

SINGAPORE 

Intel Singapore Technology, Ltd. 
101 Thomson Road #21-05/06 
United Square 
Singapore 1130 
Tel; 250-7811 
TLX: 39921 INTEL 
FAX: 25Q.9256 

TAIWAN 

Intel Technology Far East Ltd. 
8th Floor, No. 205 
Bank Tower Bldg. 
Tung Hua N. Road 
Taipei 
Tel: 886-2-716-9660 
FAX: 886-2-717-2455 

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 
ARGENTINA 

OAFSYS S.R.L. 
Chacabuco, 90-6 PISO 
l069-Buenos Aires 
Tel: 54-1-334-7726 
FAX: 54-1-334-1871 

AUSTRALIA 

Email Electronics 
15-17 Hume Street 
Huntingdale, 3166 
Tel: 011-61-3-544-8244 
TLX: AA 30895 
FAX: 011-61-3-543-8179 

NSD-Australia 

~~; ~1~d~r~~au8~ 2~d. 
Tel: 03 8900970 
FAX: 03 8990819 

BRAZIL 

Elebra Microelectronica S.A. 
Rua Geraldo Flauslna Gomes, 78 
10th Floor 
04575 - Sao Paulo - S.P. 
Tel: 55-11-534-9641 
TLX: 55-11-54593/54591 
FAX: 55-11-534-9424 

CHILE 

DIN Instruments 
Suecia 2323 
casilla 6055, Correo 22 
Santiago 
Tel: 56-2-225-8139 
TLX: 240.846 RUO 

CHINA/HONG KONG 

Novel Precision Machinera Co., Ltd. 

~~!s~ ~,o 2~i~::r~~in~re!~g· 
N.T., Kowloon 

~~~i5~~~223222 
TWX: 39114 JINMI HX 
FAX: 852-0-4261602 

*Field Application Location 

INOlA 

Micronic Devices 
Arun Complex 
No. 65 O.V.G. Road 
Basavanagudi 
Bangalore 560 004 
Tel: 011-91-812-600-631 

011-91-812-611-365 
TLX: 9538458332 MOBG 

Micronic Devices 
No. 516 5th Floor 
Swastlk Chambers 
Sion, Trombay Road 
Chembur 
Bombay 400 071 
TLX: 9531 171447 MOEV 

. .1icronic Devices 
25/8, 1 st Floor 
Bada Bazaar Marg 
Old Rajinder Nagar 
New Delhi 110 060 
Tel: 011-91-11-5723509 

011-91-11-589771 
TLX: 031-63253 MONO IN 

Micronic Devices 
6-3-348/12A Dwarakapuri Colony 
Hyderabad 500 482 
Tel: 011-91-842-226748 

S&S Corporation 
1587 Kooser Road 
San Jose, CA 95118 
Tel: (408) 978-6216 
TLX: 820281 
FAX: (408) 978-8635 

JAPAN 

Asahi ElectroniCS Co. Ltd. 
KMM Bldg. 2-14-1 Asano 
Kokurakita-ku 

~e~~~~-f~4~~2 
FAX: 093-551-7861 

C. Itoh Techno-Science Co., Ltd. 
4-8-1 Dobashi, Mlyamae-ku 
Kawasaki-shi, Kanagawa 213 
Tel: 044-852-5121 
FAX: 044-877-4268 

Dia Semlcon Systems, Inc. 
Flower Hill Shinmachi Higashi-kan 
1-23-9 Shinmachi, Setagaya-ku 
Tokyo 154 
Tel: 03-439-1600 
FAX: 03-439-1601 

Okaya Koki 
2-4-18 Sakae 
Naka-ku, Nagoya-shi 460 
Tel: 052-204-2916 
FAX: 052-204-2901 

Ryoyo Electro Corp. 
Konwa Bldg. 
1-12-22 Tsukiji 
Chuo-ku, Tokyo 104 
Tel: 03-546-5011 
FAX: 03-546-5044 

KOREA 

J·Tek Corporation 
6th Floor, Government Pension Bldg. 
24-3 Voido-dong 

~~~~p~;~~~~O-kU 
Tel: 82-2-780-8039 
TLX: 25299 KOOIGIT 
FAX, 82-2-784-8391 

Samsung Electronics 
150 Taepyungro-2 KA 
Chungku, Seoul 100-102 
Tel: 82-2-751-3985 
TLX: 27970 KORSST 
FAX: 82-2-753-0967 

MEXICO 

SSB ElectroniCS, Inc. 
675 Palomar Street, Bldg. 4, Suite A 
Chula Vista, CA 92011 
Tel: (619) 585-3253 
TLX: 287751 CBALL UR 
FAX: (619) 585-8322 

Dicopel SA 
Tochtli 368 Frace. Ind. San Antonio 
Azcapotzalco 
C.P. 02760-Mexlco, O,F. 
Tel: 52-5-561-3211 
TLX: 1 n 3790 Dicome 
FAX; 52-5-561-1279 

PSI de Mexico 
Francisco Villas Esq. Ajusto 
Cuernavaca - Morelos- CEP 62130 
Tel: 52-73-13-9412 
FAX: 52-73-17-5333 

NEW ZEALAND 
Email Electronics 
36 Olive Road 
Penrose, Auckland 
Tel: 011-64-9-591-155 
FAX: 011-64-9-592-681 

SINGAPORE 
Electronic Resources Pte, ltd. 
17 Harvey Road #04-01 
Singapore 1336 
Tel: 283-0888 
TWX: 56541 ERS 
FAX: 2895327 

SOUTH AFRICA 
Electronic Building Elements 
178 Erasmus Street (off Watermeyet Street) 
Meyerspark, Pretoria, 0184 
Tel: 011-2712-803-7680 
FAX: 011-2712-803-8294 

TAIWAN 
Micro Electronics Co~ratlon 
¥~~?7 R~~ Shen est Rd. 

Tel: 886-2-501-8231 
FAX: 886-2-505-6609 
Sertek 
15/F 135, Section 2 
Chien Juo North Rd. 
Taipei 10479, R.O.C. 
Tel: (02) 5010055 
FAX: (02) 5012521 

(02) 5058414 

VENEZUELA 
P. Benavides SA 
Avtlanes a Rio 
Residencia Kamarata 
Locales 4 AL 7 
La Candelaria, Caracas 
Tel: 58-2-574-6336 
TLX: 28450 
FAX: 58-2-572-3321 

CG/SALEJ101789 



AI..ASAMA 

*Intel Corp. 
5015 Bradford Dr .. Suile 2 
Huntsville 35805 
Tel: (205) 83Q.4010 

ALASKA 

Intal Corp. 
c/o TransAlaska Data Systems 
300 Old Steese Hwy. 
Fairbanks 99701-3120 
Tel: (907) 452-4401 

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