


















































































GaAs MICROWAVE FOUNDRIES 

II THE MANUFACTURING PROCESS 

Figure 1 shows a cross-section of the GaAs MESFET structure 
which includes the base of the transistor: the monocrystalline 
GaAs substrate, which should be as non-conducting as possi­
ble, is naturally semi-insulating. 

Active layers, n and n • types, are created by ion implantation 
starting on the upper side. 

Placed on either side on this surface are source and drain ohmic 
contacts made of a gold-germanium-nickel alloy; in the middle 
is the titanium-platinium-gold gate: it is this metallic compound 
which give its name to the Field Effect Transistor for "MEtal 
Semiconductor Field Effect Transistor" (MESFET). 

Figure 2 

• Semi-insulating GaAs substrates 

•Implantation of Si •, n-n• 

• Stepper lithography 

• E-beam direct writing of gates 

• Evaporation by electron gun, lift-off technique 
- AuGeNi ohmic contacts 
-Gates, thickening of gates, first and second inter-
connection level in AuGeNi 

- Electrolytic Au air bridges 
- Electrolytic Au metalization on back side 

• MIM passivation and capacity in S;3 N4 

• Air bridge crossover contacts 

• Wafer thinning down to 100 11m 

• Via holes 

• In-line DC and RF tests 

Figure 3 illustrates the sequence of the technological process. 

The first stage of the process is the deposit of a thin Si3 N4 layer 
obtained by sputtering. The first level of masking is the prea­
lignment level (mask 1) allowing localization of active zones obtai­
ned by ion implantation (mask 2). The activation of donors is 
obtained by thermal annealing. The activation ratio is superior 
to 90%. The AuGeNi ohmic contacts are then deposited (mask 
3) and alloyed, with maximum resistance values of obtained con­
tacts being inferior to 0.3 Q.mm. FET gates are next defined by 
electronic writing (level 4). 

Before the TiPtAu metallic deposit, the channel is recessed in 
order to remove the n • layer and to adjust the channel current. 
Mask 4 allows the gate pads to be recharged, the first level of 
metallization and the lower electrode of capacitors. 

A passivation level (Si3 N4) protects the active zones of transis­
tors and forms the dielectric of capacitors. The dielectric is then 
etched (mask 5) to realize the openings for contact recovery. The 
following level (mask 6) is a deposit of tantalum nitride (TaN) to 
make metallic resistors. The remaining steps involve intercon­
nections to realize inductors, and the upper electrodes of capa­
citors with a TiPtAu level of thick metalization (mask 7). 

�f�~� THOMSON COMPOSANTS MICROONDES 

Transistor channel lengthes available are in the 0.5 to 0.7 11m 
range, normal width is around 200 11m. 

Pillars (mask 8) and bridges, made of electrolytic gold (mask 9), 
will make the final connections between components of the 
circuit. 
After thinning the wafer down to 100 11m, via holes are defined 
(mask 1 0) and GaAs is etched by Rl E. The back side ofthe wafer 
is finally metallized with thick electrolytic gold layer. 
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PRODUCT INDEX 

II 

·.• MODEL PAGE MODEL PAGE MODEL PAGE MODEL PAGE MODEL PAGE 

ADC20010 41 AH219 25 AH447 20 AH512 26 AH616 20 
AFC378 22 AH220 25 AH448 20 AH513 26 AH617 20 
AFC500 26 AH222 25 AH449 20 AH514 26 AH618 20 
AH108 23 AH223 25 AH450 20 AH515 26 AH619 20 
AH110 23 AH224 25 AH451 20 AH516 26 AH620 20 
AH111 23 AH225 25 AH452 20 AH517 26 AH621 20 

AH112 23 AH226 25 AH453 20 AH518 26 AH622 20 
AH113 23 AH227 25 AH454 20 AH521 26 AH623 20 
AH152 24 AH228 25 AH455 20 AH522 26 AH624 20 
AH153 24 AH229 25 AH456 20 AH523 26 AH651 20 
AH154 24 AH230 25 AH457 20 AH524 26 AH652 20 
AH155 24 AH232 25 AH458 20 AH525 26 AH653 20 
AH156 24 AH233 25 AH479 20 AH526 26 AH654 20 
AH157 24 AH234 25 AH480 11 AH527 26 AH655 20 
AH160 24 AH235 25 AH481 20 AH528 26 AH680 20 
AH161 24 AH236 25 AH482 20 AH529 26 AH681 20 
AH162 24 AH237 25 AH483 20 AH531 26 AH682 20 
AH163 24 AH238 25 AH484 20 AH532 26 AH683 20 
AH164 24 AH239 25 AH485 20 AH533 26 AH684 20 
AH165 24 AH240 25 AH486 20 AH534 26 AH685 20 
AH166 24 AH365 20 AH487 20 AH535 26 AH720 21 
AH167 24 AH366 20 AH488 20 AH536 26 AH721 21 
AH168 24 AH367 20 AH489 20 AH537 26 AH722 21 
AH169 24 AH368 20 AH490 20 AH538 26 AH730 21 
AH202 25 AH369 20 AH491 20 AH539 26 AH731 21 
AH203 25 AH370 20 AH492 20 AH601 20 AH732 21 
AH204 25 AH371 20 AH493 20 AH602 20 AH740 21 

AH205 25 AH372 20 AH494 20 AH603 20 AH741 21 
AH206 25 AH373 20 AH495 20 AH604 20 AH750 21 
AH207 25 AH374 20 AH496 20 AH605 20 AH751 21 

AH208 25 AH375 20 AH497 20 AH606 20 AH752 21 
AH209 25 AH376 20 AH501 26 AH607 20 AH760 21 

AH210 25 AH377 20 AH502 26 AH608 20 AH761 21 

AH212 25 AH378 20 AH503 26 AH609 20 AH762 21 

AH213 25 AH379 20 AH504 26 AH610 20 AH770 21 
AH214 25 AH380 20 AH505 26 AH611 20 AH771 21 

AH215 25 AH443 20 AH506 26 AH612 20 AHBOO 20 

AH216 25 AH444 20 AH507 26 AH613 20 AHB01 20 

AH217 25 AH445 20 AH508 26 AH614 20 AH802 20 

AH218 25 AH446 20 AH511 26 AH615 20 AH901 20 
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PRODUCT INDEX (continued) 

MODEL PAGE MODEL PAGE MODEL PAGE MODEL PAGE MODEL PAGE 

AH902 20 DH379 22 GR2321.01 10 GV3415.01 12 TGAII3K 32 

AH903 20 DH385 22 GR2322.01 11 GV4311.01 12 TGAI15K 32 

AH904 20 EC1840 30 GR3110.01 10 GV4311.02 12 TGAII10K 32 
AKD12000 41 EC2623 30 GR3111.01 10 GV4315.01 12 TGAII15K 32 

AKD12010 41 EC4711 30 GR3112.01 11 GV4315.02 12 TGAII20K8R 32 

AKD12011 41 EC4790 30 GR3310.01 10 GW2311.01 12 TGAII30K 32 

ALD30011D1C 39 EC5724 30 GR3311.01 10 GW2315.01 12 VGFX20K 32 

ALD30011 F4C 39 GR1120.01 10 GR3312.01 11 GW3311.01 12 VGFX40K 32 

APX378 22 GR1120.02 10 GR4110.01 10 GW3315.01 12 VGFX1 00K 32 

ATA00500 39 GR1120.03 10 GR4111.01 10 GW4311.01 12 VGFX200K 32 

ATA10011F1C 39 GR1121 .01 10 GR4112.01 11 GW4315.01 12 VGFX350K 32 

ATA12000 39 GR1121 .02 10 GR4310.01 10 GY1311.01 13 VS8001 33 
ATA01500 39 GR11 21.03 10 GR4311 .01 10 GY1311.02 13 VS8002 33 
A TA030~ OF1 C 39 GR11 22.01 11 GR4312.01 11 GY2311.01 13 VS8004 33 
ATA06210 39 GR1122.02 11 GR5110.01 10 GY2311.02 13 VS8005 33 
ATA30011D1C 39 GR1122.03 11 GR5111.01 10 GY2312.01 13 VS8010 33 
ATA30011F1C 39 GR1320.01 10 GR5112.01 11 GY2312.02 13 VS8011 33 

CHA1027 41 GR1320.02 10 GR5310.01 10 GY2315.01 13 VS8012 33 
CHA1051 40 GR1320.03 10 GR5311.01 10 GY4315.02 13 VS8021 33 
CHA1063 40 GR1321 .01 10 GR5312.01 11 TC2623 30 VS8022 33 
CHA1074 40 GR1321.02 10 GV1411.01 12 TC2827 30 VSC864 33 
CHA2001 40 GR1321.03 10 GV1415.01 12 TC4711 30 VSC7101 33 
CHA2025 40 GR1322.01 11 GV2311.01 12 TC4731 30 VSC7102 33 
CHA2029 40 GR1322.02 11 GV2315.01 12 TC5735 30 VSC7103 33 
CHA5005 41 GR1322.03 11 GV2411.01 12 TC9302 30 VSC7104 33 

CHA12000 41 GR2120.01 10 GV2415.01 12 TC9303 30 

CHD2073 34 GR2121.01 10 GV3311.01 12 TC9311 30 

CHD2074 34 GR2122.01 11 GV3315.01 12 TC9312 30 

DH378 22 GR2320.01 10 GV3411.01 12 TCB50K 33 
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II Agreement between THOMSON COMPOSANTS MICROONDES · 

and ANADIGICS INC. - MARCH 90 

THOMSON COMPOSANTS MICROONDES (TCMl and ANADIGICS INC. of Warren, NJ, have signed an exclusive European Sales 
and Marketing agreement. 
TCM, a unit of THOMSON-CSF, is specialized in designing and manufacturing Microwave Monolithic Integrated Circuits (MMIC) 
based on gallium arsenide (GaAsl for specialized applications. 

ANADIGICS is a leading designer and manufacturer of Microwave Integrated Circuits for consumer applications (satellite 
receivers, etc.). 

This exclusive agreement designates TCM as the sole representative and only supplier of ANADIGICS products in Europe. 

Those products concern high-volume markets: Direct Broadcast Satellite equipment, Cable Television, etc, 

TCM and ANADIGICS also have a second source agreement for the DBS downconverter MMIC. The CHA 12000 from TCM, 
manufactured in Orsay plant, France, is pin to pin and electrically compatible with ANADIGICS AKD 12000. 

Subordinate agreements will subsequently be added to the commercial agreement. 

The GaAs Technology used by ANADIGICS is D-mode MESFET Technology, 0.5 micron channel length, direct implantation. 
Standard FET transistors have 24GHz Ft as well as outstanding noise characteristics. The process is optimized in order to obtain 
high-performance M M ICs. 

ANADIGICS products marketed by TCM include: 
-AGC Transimpedance Amplifier 150MHz 
- AGC Transimpedance Amplifier 250M Hz 
-T ransimpedance Amplifier (Fiber optic) 2.5GHz 
- DBS Ku-Band down converter 
-Laser Driver 10M Hz- 3GHz 
-and other components. 
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Ill Agreement between THOMSON COMPOSANTS MICROONDES 
and VITESSE - MARCH 90 

VITESSE SEMICONDUCTOR CORPORATION and THOMSON COMPOSANTS MICROONDES (TCM), a fully owned subsidiary of 
THOMSON-CSF announced today the completion of a comprehensive agreement in the field of GaAs components. 
Simultaneously, THOMSON-CSF through its THOMSON-CSF VENTURES subsidiary has made an equity investment in VITESSE. 
The agreement between TCM and VITESSE covers marketing, second source and product license and provides VITESSE with 
foundry capability at a new THOMSON-CSF facility in Grenoble, France. Under the marketing agreement, TCM will have 
exclusive distribution rights for all VITESSE products in Western Europe. Under the license agreement, TCM has an option to 
second source all VITESSE products. TCM is full second source of VITESSE FURY series and VCB50K through its TGAII series 
and TCB50K ASIC product lines, manufactured in St-Egreve plant, France. 

The foundry agreement will provide VITESSE with the capacity to expand its manufacturing potential for its current and future 
customers by using TCM manufacturing facilities and, through the license agreement, VITESSE will for the first time have a fully 
qualified second source for all its products. 

TCM has been for many years involved in the design and development of microwave GaAs devices for Defense applications 
and has acquired a recognized expertise in that field. This agreement provides TCM with new digital GaAs products and an 
established digital GaAs manufacturing process which complements the microwave GaAs MMIC developed by THOMSON-CSF 
R&D and gives TCM a unique product portfolio in Europe to serve a broader customer base. 

VITESSE Semiconductor Corporation is the world's leading supplier of digital gallium arsenide integrated circuits. The company 
was founded in 1984 to develop, manufacture and market cost effective VLSI GaAs IC's. Using a proprietary GaAs process 
incorporating proven silicon manufacturing technology, VITESSE supplies a broad family of ASIC, standard logic and RAM 
products to the computer, telecommunications, equipment and defense electronics markets. The company is headquartered in 
Camarillo, California, forty miles north of Los Angeles. 

FURY and VITESSE are trademarks of VITESSE SEMICONDUCTOR CORPORATION. 
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INTERNATIONAL SALES NETWORK 

WORLDWIDE AGENTS 

France 
THOMSON COMPOSANTS MICROONDES (TCM) 
Route departementale 128 
BP 46 
91401 ORSAY CEDEX 
Tel. 33 11)60. 19.70.70 
Fax 33 11) 60.19.71.40 
Tlx THOM 616780 F 

Italy 
THOMSON COMPONENT! S.p.A. 
Via Sergio 1, 32 
00165 ROMA 
Tel. 39 106) 639 02 48- 638 14 58 
Fax 39 106) 639 02 07 
Tlx 620683 THOMTE I 

USA 
THOMSON COMPONENTS AND TUBES 
CORPORATION 
40 G Commerce Way 
TOTOWA, NJ 0751 1 
Tel. 1 12011 812-9000 
Fax 1 1201)812-9050 
Tlx TWX (710)9877901 

Germany 

THOMSON BAUELEMENTE GmbH 
Perchtinger Strasse 3 
D-8000 MUNCHEN 70 
Tel. 49 1089) 78 79-0 
Fax 49 1089) 78 79-145 
Tlx 5 22 916 CSF D 

Sweden 

THOMSON COMPONENTS AB 
Radiovagen 1A- P.O. Box 631 
S-135 26 TYRESO 
Tel. 46 108) 742 02 10 
Fax 46 108) 742 80 20 
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India 
THOMSON TUBES ELECTRONIOUES 
M 26 Commercial Complex 
Greater Kailash 
Part II 
NEW DELHI 110048 
Tel. 91 111 ) 644 78 83 
Fax 91 111 ) 645 33 57 
Tlx 31.71.443 BCS IN 

UK 
THOMSON ELECTRONIC COMPONENTS Ltd 
Unit 4, Cartel Business Centre 
Stroudley Road 
BASINGSTOKE, Hants RG 24 OUG 
Tel. 44 10256) 84 33 23 
Fax 44 10256) 84 29 70 
Tlx 858121 TECLUK G 



INTERNATIONAL SALES NETWORK 

II 
WORLDWIDE DISTRIBUTORS AND REPRESENTATIVES 

France 
RTF DIFFUSION 
79, rue Pierre-Semard - BP 90 
92320 CHA TILLON 
Tel. 33 (1) 49.65.26.26 
Fax 33 (1).49.65.26.49 

Germany 
ATLANTIK ELEKTRONIK 
Fraunhoferstrasse 11 a 
8033 MARTINSRIED 
Tel. 49 (089) 857.0000 
fax 49 (089) 857.3702 

Hong Kong 
KENRA TRADING Co. Ltd 
Block E, 15/F ., 
Golden Bear Industrial Centre 
66-82 Chaiwan Kok Street 
Tsuen Wan New Territories 
HONG KONG 
Tel. (852)414.42.41 
Fax (852)413.60.78 

Japan 
CHRONIX Inc. 
Kotobuki Bldg. 
7-9-6 Nishishinjuku Shinjuku-ku 
TOKYO 160 
Tel. (81)3.371.5711 
Fax (81)3.371 .5738 

Turkey 
AMBIT ELECTRONICS Ltd 
5 Polemiston Str. 
16452 ARGYROPOULIS 
ATHENS 
Tel (30.1)99.50.152 
Fax (30.1) 99.12.673 

France 
MB ELECTRONIQUE 
606, rue Fourny 
BP 31 - Zl Centre 
78533 BUC CEDEX 
Tel. 33 (1)39.56.81.31 
Fax 33 (1) 39.56.53.44 

Germany 
ATLANTIK ELEKTRONIK 
Steindamm 39 
2000 HAMBURG 1 
Tel. 49 (040) 24.10.72 
Fax 49 (040) 24.1 0.74 

Austria 
THOMAS NEUROTH 
Hietzinger Hauptstrasse 22/A/2 
1130 WIEN 
Tel. (1) 82.56.45 
Fax (1) 82.84.920 

Germany 
TRICOM MIKROWELLEN 
Gute Anger 3 
8050 FREISING 
Tel. (08161) 860.66 
Fax (0861 ) 860.70 

India India 
THOMSON TUBES ELECTRONIQUES THOMSON TUBES ELECTRONIQUES 
M-26 Commercial Complex P.O. Box n' 8043 
Greater Kailash II BANGALORE 80 
NEW DELHI- 110 048 Tel. (91 .812) 34.22.08 
Tel (91 .11) 644.78.83 Fax (91 .812)34.12.37 
Fax (91.11)645.33.57 

Norway 
Sweden - Finland 
JAKOB HATTELAND AS 
5578 NEDRE VATS 
NORWAY 
Tel. (04) 76.30.00 
Fax (04) 76.53.39 

UK 
HAWKE COMPONENTS Ltd 
26 Campbell Court, Bramley 
Nr. Basingstoke, Hampshire 
RG26 5EG 
Tel. 44 (0256) 880 800 
Fax 44 (02 56) 880 32 5 

South Korea 
SOLEXON TECHNOLOGY 
CORPORATION 
4th/FI, Eunsang Bldg 
183-5, Poi-Dong Kangnam-Ku 
SEOUL 
Tel. 82 (02) 578.0727, 0728 
Fax 82 (02) 578.07.29 

UK 
WESSEX ELECTRONICS 
114-116 North street 
Downed, BRISTOL BS16 SSE 
Tel. 44 (0272) 571 .404 
Fax 44 (0272) 573.843 
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Denmark 
C-88 AS 
101 Kokkedallndustripark 
2980 KOKKEDAL 
Tel. 45 (042) 24.48.88 
Fax 45 (042) 24.48.89 

Greece 
AMBIT ELECTRONICS ltd 
5 Polemiston Str. 
16452 ARGYROPOULIS 
ATHENS 
Tel. (30.1 ) 99.50.152 
Fax (30.1) 99.12.673 

Italy 
EMO ELETTRONICA 
MICRO-ONDE S.p.A 
Via Guido Rossa 20 
20040 COMATE d'ADDA (MI) 
Tel. 39 (02) 60.60.343 
Fax 39 (02) 60.60.344 

Spain 
VENCO ELECTRONICA SA 
Carretera Del Mig 75 
08907 L'HOSPIT ALET 
DE LLOBREGA T 
BARCELONA (ESPANA) 
Tel. 34 (093) 263.33.54 
Fax 34 (093) 263.33.23 



I AUTHORIZED DESIGN CENTRES NETWORK 

II 
France 

CMP/EUROCHIP 
46, avenue Felix Viallet 
38031 GRENOBLE Cedex 
Tel. 133) 76.57.46.04 
Fax 133) 76.47.38.14 
(for multiproject only) 

Greece 

AMBIT ELECTRONICS Ltd 
5, Polemiston Street 
16452 ARGYROPOULIS 
ATHENS 
Tel.(30.1) 99.50.152 
Fax 130.1 ) 99.12.673 

France 

CETIA 
150, rue Marcellin Berthelot 
Zl Toulon Est 
BP 244 
83078 TOULON Cedex 9 
Tel. 33 11 I 94.08.80.00 
Fax 33111 94.08.80.01 

Norway 
NORDIC VLSI as 
PO BOX 79 
Ovre Flatasvei 4D 
N-709 FLAT ASEN 
Tel. 147) 7 98 62 11 
Fax 147) 7 98 60 05 

France 

MISIL 
2, rue de Ia Couture - SILIC 301 
94588 RUNG IS Cedex 
Tel. 33 111 45.60.00.21 
Fax 33 11 I 45.60.01 .86 

UK 
WOLFSON MICROELECTRONICS Ltd 
Lutton Court, 20, Bernard Terrace 
EDINBURGH EH8 9 NX 
Tel. 44 1031 I 667 9386 
Fax 44 1031 I 667 5176 

THOMSON COMPOSANTS MICROONDES ITCM) reserves the right to make changes to the products contained in this short-form catalogue. 
Consequently, contact TCM for the latest available specifications and performance data. 
Information in th is short-form catalogue is believed to be accurate and reliable, no responsibility is assumed by THOMSON COMPOSANTS MICROONDES 
for its use. 
1992 THOMSON COMPOSANTS MICROONDES 
All Rights reserved. 
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NOTES 
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