




































































































































































































































































































































































































































































































THE SYSTEM BUS 

Dual-port memories are a shared resource, and, like a shared bus, must address the twin 
issues of arbitration and mutual exclusion. Mutual exclusion addresses the case when two 
processors attempt to access the dual-port memory simultaneously. The MULTIBUS LOCK 
signal and a similar LOCK signal from the 80286 itself attempt to mediate this contention. 

Chapter Four of this manual describes the techniques of addressing these two issues. This 
section expands on the explanation in Chapter Four and in particular discusses how to handle 
the two LOCK signals and avoid potential deadlock conditions that may otherwise arise. 

Figure 7-12 shows a configuration where a dual-port memory is shared between an 80286 
subsystem and the MULTIBUS. The LLOCK (Level-Lock) signal from the 82289 Bus 
Arbiter is used to provide the LOCK signal from the 80286. This LLOCK signal is not 
conditioned on whether the 82289 is currently selected (the SYSB/RESB input). 

Avoiding Deadlock with a Dual-Port Memory 

A potential deadlock situation exists for a dual-port memory when both the 80286 processor 
and another bus master attempt to carry out LOCKed transfers between the dual-port 
memory and external MULTIBUS memory or devices. 

The situation can arise only when the 80286 attempts to carry out a LOCKed transfer using 
both the dual-port memory and the MULTIBUS. In one deadlock scenario, the 80286 
processor, using the local bus, reads data from the dual-port memory and asserts the LOCK 
signal, preventing the dual-port memory from being accessed by another processing element 
on the MUL TIBUS. 

If, at the same time, another bus master of higher priority (or while asserting the MULTI­
BUS LOCK signal) takes control of the MUL TIBUS and attempts to access the dual-port 
memory, this bus master will be unable to access the (locked) dual-port memory and so 
enters a wait state, waiting for a response from the memory. At the same time, the 80286 
processor will be unable to gain control of the MULTIBUS in order to complete its transfer, 
since the other processor gained the MUL TIBUS first. The result is deadlock, and in the 
absence of other mechanisms, each processor stops. 

Typically, both processors will eventually terminate their respective bus operations due to 
bus-timeout (see the earlier section on bus-timeout circuitry). If a bus timeout occurs, the 
processors will fail in their respective attempts to write or read data. 

Since reading and/or writing improper data is to be avoided, you have two alternatives to 
avoid this deadlock situation: 

o The first alternative is to simply avoid using LOCKed transfers from the dual-port memory 
in the 80286 software. No additional hardware over that shown in Figure 7-12 is required. 

o The second alternative actually prevents the occurrence of LOCKed transfers between 
the dual-port memory and the MULTI BUS by using hardware to condition the LOCK 
input to the dual-port memory. 
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Figure 7-12. 80286 Dual-Port Memory with MULTIBUS® Interface 
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THE SYSTEM BUS 

Figure 7-13 shows a circuit to implement the second alternative. Bear in mind, however, 
that this circuit in effect destroys the LOCK condition on the dual-port memory for any 
transfers from the dual-port memory ending on the MUL TIBUS. This fact will not be 
apparent from the 80286 software. Even if this alternative is implemented, software writers 
should be cautioned against using LOCKed transfers between the dual-port memory and the 
MULTI BUS. 
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Figure 7-13. Preventing Deadlock Between Dual-Port RAM and the MULTIBUS® 
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Pioneer Electronics 
Pioneer Electronics 259 Kappa Drive 
9801 A-Southern Pine Blvd. ~~~:s~~rt)h7~~:ggoo Charlotte 28210 
Tel: (704) 527-8188 
TWX: 810-621-0366 

TWX: 710-795-3122 

tPioneer Electronics 
OHIO 261 Gibralter Road 

Horsham 19044 
Arrow Electronics, Inc. Tel: (215) 674-4000 
7620 McEwen Road TWX: 510-665·6778 
Centerville 45459 
Tel: (513) 435-5563 
TWX: 810-459-1611 

TeXAS 

tArrow Electronics, Inc. 
tArrow Electronics, Inc 3220 Commander Drive 
6238 Cochran Road Carrollton 75006 
Solon 44139 Tel: (214)380-6464 
Tel (216) 248-3990 TWX: 910-860-5317 
TWX: 810-427-9409 

tArrow Electronics, Inc. 
Hamilton/Avnet Electronics 10899 Kinghurst 

~:s~:~~~e~808~lvd. Suite 100 
Houston 77099 

Tel: (614) 882-7004 Tel: (713) 530-4700 
TWX: 910-880-4439 

tHamiltonjAvnet Electronics 
954 Senate Drive tArrow Electronics, Inc. 
Dayton 45459 10125 Metropolitan 
Tel: (513) 433-0610 Austin 78758 
TWX: 810-450-2531 Tel: (512) 835-4180 

TWX: 910-874-1348 
tHamilton/Avnet Electronics 
4588 Emery Industrial Parkway tHamiltonjAvnet Electronics 

re~~(~~6)i~j'~3iro~S 44128 
2401 Rutland 
Austin 78758 

TWX: 810-427-9452 Tel: (512) 837-8911 
TWX: 910-874-1319 

tPioneer Electronics 
4433 Interpoint Blvd. tHamilton/Avnet Electronics 
Dayton 45424 2111 W. Walnut Hill Lane 
Tel: (513) 236-9900 ~r;:~f2~~~~~9-41 00 TWX: 810-459-1622 

TWX: 910-860-5929 
tPioneer Electronics 
4800 E. 131s1 Sireet tHamilton/Avnet Electronics 
Cleveland 44105 ~~:f~o~~i~~~f70ad #190 Tel: (216) 587-3600 
TWX: 810-422-2211 Tel: (713) 780-1771 

TWX: 910-881-5523 
OKLAHOMA 

Kierullf Electronics, Inc. 
Arrow Electronics, Inc 9610 Skillman 
4719 S. Memorial Drive Dallas 75243 
Tulsa 74145 Tel: (214) 343·2400 
Tel: (918) 665-7700 

tPioneer Electronics 
OREGON 1826 D. Kramer Lane 

Austin 78758 
tAlmac Electronics Corpora- Tel: (512) 835-4000 
tion TWX: 910·874·1323 
1885 N.w. 169th Place 
Beaverton 97006 tPloneer Electronics 
Tel: (503) 629-S090 b~;;!~ ?52~~a Road TWX: 910-467-8743 

tHamilion/Avnet Electronics 
6024 S.w. Jean Road 

Tel: (214) 386-7300 
TWX: 910-850-5563 

Bldg. C, Suite 10 tPioneer Electronics 

f:r:(5~3j:8g_~~~4 5853 Point West Drive 
Houston 77036 

TWX: 910-455-8179 Tel: (713) 988-5555 
TWX: 910-8S1-1606 

UTAH 

tHamiiton/Avnet Electronics 
1585 West 2100 South 

~::~ (~o~i ~;~_::JJ9 
TWX: 910-925·4018 

Kierulff Electronics, Inc. 

~;~6L~k:~~kw61, ~~vd. 
Tel: (801)97~-6913 

~5 ~:~~~~bon SC:;~~P 
SuiteE 

~::~ (~o~i ~;7_=JJ9 
WASHINGTON 

tAlmac Electronics Corp. 
14360 S.E. Eastgate Way 
Bellevue 98007 

~~~gn!ti4~2909627 
Arrow Electronics, Inc. 
14320 N.E. 21st Street 
Bellevue 98007 
Tel: (206) 643·4800 
TWX: 910-444-2017 

Hamilton/Avnet Electronics 
14212 N.E. 21st Street 
Bellevue 98005 
Tel: (206) 453·5874 
TWX: 910-443-2469 

f~g ~~~~~~~~~, W.~~p 
Bellvue 98005 
Tel: (206) 453-8300 

WISCONSIN 

tArrow Electronics, Inc. 
430 W. Rausson Avenue 
Oakcreek 53154 
Tel: (414) 764-6600 
TWX: 910-262-1193 

Hamilton/Avnet Electronics 
2975 Moorland Road 
New Berlin 53151 
Tel: (414) 784-4510 
TWX: 910-262-1182 

KierulH Electronics, Inc. 
2238-E W. Bluemound Rd. 
Waukeshaw 53186 
Tel: (414) 784-8160 

CANADA 
ALBERTA 

Hamilton/Avnet Electronics 
2816 21st Street N.E. 

~:I~(~63T~3~~~86 
TWX: 03-827-642 

Hamilton/Avnet Electronics 
6845 Rexwood Road Unit 6 

~~f:(~fg)B;7~~~a4io L4V1R2 

tZentronics 

~3~ON,041~ Avenue N.E. 

i:~:g(~63n~2~~621 
BRITISH COLUMBIA 

Hamilt07!Avnet Electronics 

~~~~:I~y e~~n3t3 Road 
Tel: (604) 272-4242 

BRITISH COWMBIA (Cont'd) 

Zentronics 

~~~h~~og :6~~~rt Road 
Tel: (604) 273·5575 
1WX: 04-5077-89 

MANITOBA 

Zentronics 
590 Beny Street 

~~~(~ ~:~-8~~~ 
ONTARIO 

Arrow Electronics Inc. 
24 Martin Ross Avenue 
Downsview M3J 2K9 
Tel: (416) 661-0220 
TLX: 06-218213 

Arrow Electronics Inc. 
14S Colonnade Road 
Nepean K2E 7J5 
Tel: (613) 226-6903 

tHamilton/Avnet Electronics 
6845 Rex.wood Road 
Units G & H 

~~ks(~16)B;"::X31 R2 
TWX: 610-492-8867 

~~g~~~~~I~~~~e~~~~~~~ 
Nepean K2E 7L5 
Tel: (613) 226-1700 
TWX: 05-349-71 

tZentronics 
STIlbury Court 

~~f(f,t~} 4~~~9~~~ 
TWX: 06-976-78 

Zentronics 
564/10 Weber Street North 
Waterloo N2L 5C6 
Tel: (519) 884-5700 

tZentronics 
155 Colonnade Road 
Unit 17 
Nepean K2E 7Kl 
Tel: (613) 225-8640 
TWX: 06·976-78 

QUEBEC 

tArrow Electronics Inc. 
4050 Jean Talon Quest 
Montreal H4P lWI 
Tel: (514) 735-5511 
Tl.X: 05-25596 

Arrow Electronics Inc. 
909 Charest Blvd. 
Quebec 61N 269 
Tel: (418) 687-4231 
Tl.X: 05-13388 

Hamilton/Avnet Electronics 

~;.9~a~~n~Htr~ PS 
Tel: (514) 335-1000 
TWX: 610-421-3731 

Zl.ntronics 
505 Locke Street 
SI. Laurent H4T lX7 
Tel: (514) 735-5361 
TWX: 05-827-535 

tMicrocomputer System Technical Distributor Centers 

CG-3/17/87 



BELGIUM 

~~~ ~:36~!~~~ ~t 
8-1180 Brussels 
Tel: (02) 347·0666 

DENMARK 

Intel Denmark AfS' 
Glenlevej 61 • 3rd Floor 

~~~16~)O 1~~CO_3~agen 
TLX: 19567 

FINLAND 

Intel Finland OV 
Aousilantie 2 
00390 Helsinki 
Tel: (8) 0544-644 
TLX: 123332 

FRANCE 

Intel Paris 
1 Rue Edison, BP 303 
78054 Saint·Quentin-en-Yvelines Cedex 
Tel: (33) 1-30-57-7000 
TLX: 69901677 

Intel Corporation, SARL. 
Immeuble BBC 
4 Quai des Elroits 

~:~~~)tg~2~4089 
TlX: 305153 

EUROPEAN SALES OFFICES 
WEST GERMANY 

Intel Semiconductor GmbH' 
Seidleslrasse 27 
0-8000 Muenchen 2 

i~:(~~-~5~~i INTL 0 

Intel Semiconductor GmbH 
Verkaufsbuero Wiesbaden 
Abraham-Lincoln SIr. 16-16 
6200 Wiesbaden 
Tel: (6121) 76050 
TLX: 041861831NTW 0 

Inlel Semiconductor GmbH 
Verkaufsbuero Hannover 
Hohenzollernstrasse 5 
3000 Hannover 1 
Tel: (511) 34-40-81 
TLX: 923625 INTH 0 

Intel Semiconductor GmbH 
Verkaufsbuero Stuttgart 
BrUCkstrasse 61 
7012 Fellbach 
Tel: (711) 58-00-82 
TLX: 7254826 INTS D 

ISRAEL 

Intel Semiconductor Ltd' 
Attidim Industrial Park 
Neve Sharet 
Ovora Hanevia 
Bldg. No. 13, 4th Floor 
P.O. BOK 43202 
Tel Aviv 61430 
Tel: (3) 491-099, 491-098 
TLX: 371215 

ITALY 

Intel Corporation S.P.A." 
Milanofiori, Palazzo E/4 
20090 Assago (Milano) 
Tel: (02) 824-4071 
TLX: 3412861NTMIL 

NETHERLANDS 

Intel Semiconductor (Nederland) B.V." 
Alexanderpoort Building 
Marten Meesweg 93 
3068 Rotterdam 
Tel: (10) 21-23-77 
TLX: 22283 

NORWAY 

~~~ ~~~:I A/S 
Hvamveien 4 
N-2013, Skjetten 
Tel: (2) 742-420 
TLX: 78018 

SPAIN 

Intellbena 
Calle Zurbaran 28-IZQDA 
28010 Madrid 

ir~~~6~1~-4004 

SWEDEN 

Inlel Sweden A.B." 
Datvagen 24 
S-171 36 Solna 
Tel: (8) 734-0100 
TLX: 12261 

SWITZERLAND 
Intel Semiconductor A.G.' 
Talackerstrasse 17 
8152 Glattbrugg 
CH-8065 Zurich 
Tel: (01) 829-2977 
TLX: 57989 tCH CH 

UNITED KINGDOM 

Intel Corporation (U.K.) Ltd." 
Pipers Way 
Swindon, Wiltshire SNI 1 RJ 
Tel: (0793) 696-000 
TLX: 444447 tNT SWN 

'Field Application Location 

EUROPEAN DISTRIBUTORS/ REPRESENTATIVES 
AUSTRIA 

Bacher Elektronlcs Ges.m.b.H. 
Rotenmuehlgasse 26 
A-1120Wien 
Tel: (222) 835-6460 
TLX: 131532 

BELGIUM 

~:!~~:se~;~~ ~eAGuerre, 94 
8rUKeiles 1120 
Tel: (02) 216-01-60 
TlX: 64475 

BENELUX 

Koning en Hartman Electrotechniek B.V 
Postbus 125 
2600 AC Delft 
Tel: (15) 609-906 
TlX: 38250 

DENMARK 

In MuttiKomponent 
Naverland 29 

~~;~ggf 4~~6~~f5 
TlX: 33355 InCG OK 

FINLAND 

Oy Fintronic AB 
Melkonkatu 24A 
SF-00210 Helsinki 21 
Tel: (0) 692-60-22 
TLX: 124224 FTRON SF 

FRANCE 

Generim 
Zone d·Activite de Courtaboeuf 
Avenue de la Baltique 
91943 Les Ulis Cedex 
Tel: (1) 69-07-78-78 
TLX: 691700 

~3~7?Rue des Solets 
Silic 585 

~!~~)~5~&~0~~gox 
TLX: 290967 

~6~~oJ?2~~ieres 
4, Avenue laurent Cety 
92606 Asnieres 
Tel: (1) 47-90-62-40 
TLX; 611448 

FRANCE (Cont'd) 

Tekelec Airtronic 
Cite des Bruyeres 
Rue Carle Vernet BP 2 
92310 Sevres 
Tel: (1) 45-34-75-35 
TlX: 204552 

WEST GERMANY 

Electronic 2000 Vertriebs AG 

~6~~I~~~~~~negn ~22 
Tel: (089) 42-00-10 
TLX: 522561 ELEC 0 

~~~rs~r~~~~4 
6277 Bad Camberg 
Tel: (064) 34-231 
TLX: 415257-0 JERM D 

Metrologie GmbH 

~oeJW~~;~~h:; 71 
Tel: (089) 570-940 
TlX: 5213189 

Metrologie GmbH 
Rheinstr.94-96 
6100 Darmstadt 
Tel: (06151) 33661 
TLX: 176151820 

Proelectron Vertriebs AG 
Max-Planck-Strasse 1-3 
6072 Oreieich 
Tel: (06103) 3040 
TlX: 417972 

In-MultiKomponent 
Bahnhofstrasse 44 

~!~ 10~f:~~i~~j~ 
TlX: 7264399 MUKO 0 

ISRAEL 

Eastronics Ltd. 
11 Rosanis Street 
P.O. Box 39300 
Tel Aviv 61392 
Tel: (3) 47-51-51 
TLX:·342610 DATIX Il or 

33638 RONIX IL 

ITALY 

Eledra Componenti S.P.A. 
Via Giacomo Watt, 37 
20143 Milano 
Tel: (02) 82821 
TLX: 332332 

ITAL.Y (Conl'd) 

Intesi 
Milanofiori E5 

~~~~g2~B~~~~1 
TlX: 311351 

lasi Elettronica S.P.A. 
Viale Fulvlo Testl, 126 
20092 Cinisello Balsamo 
Tel: (02) 244-0012, 244-0212 
TlX: 352040 

NORWAY 

Nordisk Electronik A/S 
Postboks t30 
N-1364 Hvalstad 
Tel: (2) 846-210 
TlX: 77546 NENAS N 

PORTUGAL 

Ditram 
ti~b~~ap~~~bues de Tomar, 46A 

Tel: (351-1) 734-834 
TWX: (0404) 14182 

SPAIN 

In 
~1~~f~i~8g~~ngel 
Tel: (1) 419-54-00 
TWX: 27461 

A.T.D. Electronica S.A 
PI. Ciudad de Viena 6 
28040 Madrid 
Tel: (1) 234-4000 
TWX: 42477 

SWEDEN 

Nordisk Elektronik AB 
Box 1409 
S-171 27 Solna 
Tel: (8) 734-97-70 
TLX: 10547 

SWITZERLAND 

Industrade AG 
Hertistrasse 31 
CH-8304 Wallisellen 
Tel: (01) 830-5040 
TlX: 56788 

UNITED KINGDOM 

Accent Electronic Components Ltd. 

t~~~I~:~rfh~sHe~~b~G6 ~Q~ 
England 
Tel: (0462) 686666 
TlX: 626923 

Bytech ltd 
Unit 2 Western Centre 
Western Industrial Estate 
Bracknell, Berkshire RG12 tRW 
England 
Tel: {0344} 462211 
TlX: 848215 

Comway Microsystems LId. 
John Scott House, Market St 
Bracknel1, Berkshire RJ 12 1 QP 
England 
Tel: (0344) 55333 
TlX: 847201 

IBR Microcomputers Ltd. 
Unit 2 Western Centre 
Western Industrial Estate 
Bracknell, Berkshire RG12 tRW 
England 
Tel: (0344) 486·555 
TlX: 849381 

Jermyn Industries 
Vestry Estate, Otford Road 
Sevenoaks, Kent TN14 5EU 
England 
Tel: (0732) 450144 
TlX: 95142 

Rapid Silicon 
Rapid House, Denmark SI. 
High Wycombe, Bucks HP11 2ER 
England 
Tel: (0494) 442266 
TlX: 837931 

Rapid Systems 
Rapid House, Denmark SI. 
~~~~a~Jcombe, Bucks HP11 2ER 

Tel: (0494) 450244 
TlX: 837931 

Micro Marketing 
Glenageary Office Park 
~~i~~deary, Co. Dublin 

Tel: (0001) 856288 
TLX: 31584 

YUGOSLAVIA 

H.R. Microelectronics Corp. 
2005 De La Cruz Blvd., Ste. 223 
Santa Clara, CA 95050 U.S.A. 
Tel: (408) 988-0286 
TLX: 387452 
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INTERNATIONAL SALES OFFICES 
AUSTRALiA 

Intel Australia Pty. Ltd: 
~trum Building 

cr~a~~~t~~W~=56 
~~~~C:~"2744 
FAX: (2) 923·2632 

CHINA 

Intel PRC Corporation 
~5/F, OHice I, Citie Bldg. 
Jian Guo Men Wai Street 
Beijing, PRC 

~~~~~~i~~~L eN 
FAX: (1) 500·2953 

HONG KONG 

Intel Semiconductor Ltd.' 
1701·3 Conn~ught Centre 

~e~5)~~~~d 
~: 63869 ISlHK HX 
FAX: (5) 294-589 

JAPAN 

Intel Japan K.K. 
5·6 Tokodal Toyosato-machi 
TSUkUba-~Un, Ibaraki-ken 300-26 

~~:(m~6~~-r'1 
Intel Japan K.K.· 
beiichi Mltsugi Bldg. 
1-8889 Fuchu-cho 

~~~~~)hJ3:aOO~~i,83 
Intel Japan K.K.0 
Flower-Hill Shin-machi Bldg. 
1-23-9 Shinmachi 

~:~:a~~a;~6~2~~~YO 154 

Inlel Japan K.K.* 

~~~~~X:'c~~d9. 
~~I~(CAiY8~-~~~8~~ 360 

Intel Japan K.K. 

~j:~~~a~~~~h~~i~j~~~a_Sh. 
Shizuoka-ken 411 
T81:(05) 59-72-2141 

JAPAN (Conl'd) 

~f=~~:i~i~~sashi-KOSUgi Bldg. 
915-20 Shinmaruko, Nakahara-1m 
Kawasaki-shi, Kanagawa 211 
Tel: (04)47-33-7011 

~i:~~~~~·~id9. 
1-12 Asahl-cho 

~!~:ulC41K6;_~9trs~ ~43 
Intel Japan K.K.· 
Ryokuchi-Station Bldg. 
2-4-1 Terauchi . 

~~(O:f~i8-~~~~ 560 

Intel Japan K.K. 
Shinmaru Bldg. 
1-5-1 Marunouchi 
Chiyoda-ku, Tokyo 100 
Tel: (03) 201-36?1 

KOREA 

Intel Technology Asia Ltd. 

~~~ Y~':o~~~ygo~~~'eungpo-ku 
Seoul 150 

i~~~~'tl-~~~~LKO 
FAX: (2) 784-8096 

SINGAPORE 

Intel Singapore Technology, Ltd. 
1-1 Thomson Road 
#21-06 Goldhill Square 

~~~P2ro~8~ ~30 
TLX: 39921 INTEL 
FAX: 250-9256 

TAIWAN 

Intel Technology (Far East) Ltd. 
Taiwan Branch 
}~{~tFf.c:.~' Tun Hua N. Road 

Tel: (02) 716-9660 
TLX: 131591NTELTWN 
FAX: (02) 717-2455 

"Field Application location 

INTERNATIONAL 
DISTRIBUTORS/REPRESENTATIVES 

ARGENTINA 

VLC S.R.L. Bartalome Mitre 1711 
3 Piso 
1037 Buenos Aires 
Tel: 54-1-49-2092 
TLX: 17575 EDARG-AR 

AUSTRALIA 

Total Electronics 
Private Bag 250 
9 Harker Street 
Burwood, Victoria 3125 
Tel: 61-3-288-4044 
TL.X: AA 31261 

Total Electronics 
P.O. Box 139 
Artamon, N.S.W.2064 
Tel: 61-02-438-1855 
TLX: 26297 

BRAZIL 

Elebra Microelectronica S/A 
Geraldo Flausino Gomes, 78 
9 Andar 
04575 - Sao Paulo - S.P. 
Tel: 55-11-534-9600 
TLX: 3911125131 ELBR BA 
FAX: 55-11-534-9424 

CHILE 

DIN Instruments 
Suecla 2323 
Casilla 6055, Corrao 22 
Santiago 
Tel: 56-2-225-8139 
TL.X: 440422 RUDY CZ 

CHINA 

Novel Precision Machiner;J Co. Ltd. 

~~!s'; f,O 2~i-;(,:!i~e:n~tree~g· 
N.T., Nowloon 

~~I~i~2~~223-222 
TWX: 39114 JINMI HX 
FAX: 852-0-261-602 

CHINA (Cont'd) 

Schmidt &. Co. Ltd. 
18/F Great Eagle Centre 
23 Harbour Road 
Wanchai, Hong Kon{j 
Tel: 852-5-833-0222 
TWX: 74766 SCHMC HX 
FAX: 852-5-891-8754 

INDIA 

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

~:I~~~~oBf2::8~1 
TLX: 0845-8332 MD BG IN 

Micronic Devices 
403, Gagan Deep 
12, Rajendra Place 
New Delhi 110008 
Tel: 91-58-97-71 
TLX: 03163235 MONO IN 

Micronic Devices 
No. 516 5th Floor 
Swastik Chambers 

~~~b~~~o8011 Road 
Tel: 91-52-39-63 
TLX: 9531 171447 MDEV IN 

JAPAN 

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

~~~~:~U~~~2 
FAX: 093-551-7861 

C. Itoh Techno-Science Co., Ltd. 
C. lloh Bld9r' 2-5-1 Kita-Aoyama 

~~~~:~97~Oo 107 
FAX: 03-497-4969 

JAPAN (Cont'd) 

Dla Semlcon Systems, Inc. 
Wacere 64, 1-37-8 San~enjaya 

~~:a8;!4ag~~ciJ8~kyo 15 
FAX: 03-487-8088 

Okaya Kokl 
2-4-18 Sakae 

~:I~~-~2:2~~2011alshi 460 
FAX: 052-204-2901 

Ryoyo Electro Corp. 
Konwa Bldg. 
1-12-22 Tsukiji 

~~1~3~~4~t6f1104 
FAX: 03-546-5~4 

KOREA 

J-Tek Corporation 
6th Floor, Government Pension Bldg. 

~~~n~~~uo~~:;~u 
89Oul150 
Tel: 82-2-782-8039 
TLX: 25299 KOOIGIT 
FAX: 82·2-784-8391 

Samsung Semiconductor & 
TelecommUnications Co., Ltd. 
150, 2-KA, Tafpyung-ro, Chung-ku 
Seoul 100 
Tel: 82-2-751-3987 
Tl.X: 27970 KORSST 
FAX: 82-2-753-0967 

MEXICO 

Oicopel S.A. 
Tochtli 368 Fracc. Ind. San Antonio 

~~~g~~~~~~exico, OF 
Tel: 52-5-561-3211 
TLX: 1773790 OICOME 

NEW ZEALAND 

Northrup Instruments & Systems Ltd. 

~~6.~:~:::~ ~::~arket 
Auckland 1 
Tel: 64-9-501-219, 501-801 
TLX: 21570 THERMAL 

Northrup Instruments & Systems Ltd. 
P.O. Box 2406 

~~~I~Z-a~g_~i8 
TLX: NZ3380 
FAX: 64-4-857276 

SINGAPORE 

Francotone Electronics Pte Ltd. 
17 Harvey Road #04-01 

~~~~2gg~381~~89-1618 
TWX: 56541 FRELS 
FAX: 2895327 

SOUTH AFRICA 

Electronic Building Elements, Pty. Ltd. 
P.O. BOle 4609 
Pine Square, 18th Street 
Hazelwood, Pretoria 0001 
Tel: 27-12-469921 
TLX: 3-227786 SA 

TAIWAN 

Mitac Corporation 
No. 585, Ming Shen East Rd. 

f:W;ij6~2?5~1-8231 
FAX; 686-2-501-4265 

VENEZUELA 

P. Benavides SIA 
Avilanes a Rio 
Residencias Kamarata 
Locales 4 A 17 
La Candelaria, Caracas 
Tel: 58-2-571-0396 
TLX: 28450 PBVEN VC 
FAX: 58-2-572-3321 

*Field Application Location 
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ALABAMA 

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

ARIZONA 

Intel Corp. 
11225 N. 28th Dr. #0214 
Phoenix 85029 
Tel: (602) 869-4980 

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

ARKANSAS 

Intel Corp. 
P.O. Box 206 
Ulm 72170 
Tel: (501) 241-3264 

C"ALIFORNIA 

Intel Corp. 
21515 Vanowen 
Suile 116 

~:I~(a,a8r~S4:8\3~~ 
Intel Corp. 
2250 E. Imperial Highway 
Sulle216 
EI Segundo 90245 
Tel: 1-800-468-3548 

Intel Corp. 

~~?sOo~;5:3~~~5:~' 
Tel: (916) 351-6143 

Intel Corp. 
2000 E. 4th Street 
Suite 110 
Santa Ana 92705 
Tel: (714) 835-5789 
TWX: 910-595-2475 

Intel Corp. 
2700 San Tomas Expressway 
Santa Clara 95051 
Tel: (408) 970-1740 

Intel Corp. 
4350 Executive Drive 
Suite 150 

~:~ (~;ea)o4~~~lJ80 
COLORADO 

Intel Corp. 
650 Soulh Cherry 
Suite 915 
Denver 80222 

~J~gfb~~I'-~~669 

CALIFORNIA 

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

CALIFORNIA 

2700 San Tomas Expressway 
Santa Clara 95051 
Tel: (408) 98S-B08r, 

DOMESTIC SERVICE OFFICES 
CONNECTICllT 

Intel Corp. 
26 Mill Ptain Road 

~:I~~~~)O::J-1'30 
FLORIDA 

Intel Corp. 
1500 N.W. 62. SUlte 104 
Ft. Lauderdale 33309 
Tel: (305) 771-0600 
TWX: 510-956-9407 

~n4~1 ~oWestmonte Drive 
Suite 105 

~~~(3~~t)e 8~~~;~:8 3,2714 

GEORGIA 

Intel Corp. 
3280 Pointe Parkway 
Suite 200 
Norcross 30092 
Tel: (404) 441-1171 

ILLINOIS 

Intel Corp. 
300 N. Martingale Rd. 
Suite 300 

~~~(3~~3fo~gi:~ 
INDIANA 

Intel Corp. 
8777 Purdue Rd., #125 
Indianapolis 46268 
Tel: (317) 875·0623 

KANSAS 

Intel Corp. 
8400 W. 110th Sireet 
SUIte 170 
Overland Park 66210 
Tel: (913) 345-2727 

KENTUCKY 

Intel Corp. 
3525 Talescreek Road, 
'51 

~:~i(3cig) 212:g~45 
MARYLAND 

Intel Corp. 
5th Floor 
7833 Walker Drive 
Greenbelt 20770 
Tel: (301) 441-1020 

MASSACHUSETTS 

Intel Corp. 
3 Carlisle Road 
Westford 01886 
Tel: (617) 692-1060 

MICHIGAN 

Intel Corp. 
7071 Orchard Lake Road 
Suite 100 
West Bloomfield 48033 
Tel: (313) 851-8905 

MISSOURI 

Intel Corp. 
4203 Earth City Expressway 
Suile 143 

~:rr3~~7 26g1'~~'5 
NEW JERSEY 

Intel Corp. 
385 Sylvan Avenue 
Englewood Cliffs 07632 

~J~~~b~96:'~885291 
Intel Corp. 
Raritan Plaza III 
Raritan Center 
Edison 08617 
Tel: (201) 225-3000 

NORTH CAROLINA 

Intel Corp. 
2306 W. Meadowview Road 
Suile206 
Greensboro 27407 
Tel: (919) 294-1541 

Intel Corp. 
2700 Trycliff Rd, Suile 102 

~:II:e(§~ 9~~~~~8022 
OHIO 

Intel Corp. 
Chagrin-Brainard Bldg. 
Suite 305 

~~~~~la~~a2~,n2~ulevard 
Tel: (216) 464-6915 
TWX: 810-427·9296 

Intel Corp. 
6500 Poe 
Dayton 45414 
Tel: (513) 890-5350 

OREGON 

Inlel Corp. 
15254 N.W. Greenbrier 
Beaverton 01666 
Tel: (503) 645-8051 
TWX: 910-467-8741 

~~~~ ~~ff.·Elam Young Parkway 
Hittsboro 97123 
Tel: (503) 681-6080 

CUSTOMER TRAINING CENTERS 
ILLINOIS 

~~~um~~~~nRo~~l300 
Tel: (312) 310-5700 

MASSACHUSETTS 

3 Carlisle Road 
Westford 01666 
Tel: (617) 692-1000 

PENNSYLVANIA 

Intel Corp. 
201 Penn Center Boulevard 
Suite 301 W 

~~~:s~~r~r31~~~~0 
TEXAS 

Intel Corp. 
313 E. Anderson Lane 
Suite 314 
Austin 78752 

~~J~b~57~~~~ 
Intel Corp. 
12300 Ford Road 
Suite 380 
Dallas 75234 

~J~~1b~~:5e:,°7 
Intel Corp. 
8815 Dyer St., Suite 225 
EI Paso 79904 
Tel; (915) 751-0186 

VIRGINIA 

Intel Corp 
1603 Sar ~ Rosa Rd., #109 
Richmor J 23266 
Tel: (804) 282-5668 

WASHINGTON 

~n,t~I,~~~~. Avenue N.E. 
Suile510 
Bellevue 98004 
Tel: 1-600-466-3548 
TWX: 910-443-3002 

WISCONSIN 

Intel Corp. 
450 N. Sunnyslope Road 
Suite 130 
Brookfield 53005 
Tel: (414) 784-8067 

CANADA 
Intel Corp. 
190 Attwell Drive, Suite 103 
Rexdale, Ontario 
Canada K2H 8R2 
Tel: (416) 675-2105 

~61~~Tean Blvd. 
Pointe Claire, Quebec 
Canada H9R 3K2 
Tel: (514) 694-9130 

Intel Corp. 
2650 Queensview Drive, #250 
Ottawa, Ontario, 
Canada K2B 8H6 
Tel: (513) 829-9714 

. MARYLAND 

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

SYSTEMS ENGINEERING OFFICES 
ILLINOIS 

~~~:t.~~~n~~~3#300 
Tel: (312) 310-8031 

MASSACHUSETTS 

3 Carlisle Road 
Westford 01886 
Tel: (617) 692-3222 

NEW YORK 

300 Motor Parkway 
Hauppauge 11788 
Tel: (516) 231-3300 
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