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United States PBtGIlt [19] [11] Patent Number: 5,192,849 
Moslehi [45] Date of Patent: Mar. 9, 1993 

[54] MULTIPURPOSE LOW-THERMAL-MASS Attorney, Agent, or Finn-Stanton C. Braden; Richard 
CHUCK FOR SEMICONDUCTOR L. Donaldson; William E. Hiller 
PROCESSING EQUIPMENT [57] ABSTRACT 

[75] Inventor: Melirdad M. Moslelu, Dallas, Text. A multipurpose IOWthCrmaLm ndiwfrequency 
[73] Assignee: Tens lumen“ Mum-119d, chuck for semiconductor device processing equipment 

' Dallas, Tex. - (18) and applicable to plasma processing over a wide 
range of substrate temperatures. The stacked multilayer 

[21] App!‘ NO‘: 565765 chuck structure comprises process vacuum base plate 
[22] Filed: Aug. 10, 1990 (16). heating module (48), cooling module (44) and 

radio-frequency power plate (50). Vacuum base plate 
Int. GL5 .............................................. ea 00 provid? support fecd 

[52] US. Cl. ........ .t .............. .. 219/ 121.43; 219/ 121.49; throughs (RF power connection, molmt inlet/outlet, 
219/1214; 219/158; 156/345 heater wires and thermocouple) for main chuck (20). 

[58] Held of Search ...... .. 219/ 121.43, 121.4, 159-161, wammoled v‘cuum base plate (15) is thermally insu. 
219/1214‘); 156/345’ 643' 646; 427/34; lated from main chuck module (20). Heating element 

313/ 11111’ 11131, 111-51 (48) comprises top layer (so) of electrical insulation and 
[56] References Cited passivation, power heating resister (82), bottom layer of 

- ~ electrical insulation (84) and heater substrate (86) made 
us‘ PATENT DOCUMENTS of boron nitride or quartz or SiC-coated graphite. Cool 

4,361,749 11/ 1982 Lord ............................. .. 219/ 121.43 ant module (44) comprises a plurality of coolant tunnels 
4,430,547 2/1984 Yoneda et a1. .. .. and is made of a high thermal conductivity material 
4,565,601 1/1986 Kakchi et al ------ -- (nickel-plated copper, aluminum or a suitable refractory 
4,631,106 12/1986 Nakazato et a1. metal. Radio-fr uenc late 50 com rises a refrac 
4,886,571 12/1989 Suzuki et a1. ...... .. ) eq y p ( ) p tory metal or aluminum material. 
4,971,653 11/1990 Powell et a1. ..................... .. 156/345 

Primary Examiner-Mark H. Paschall 25 Claims, 11 Drawing Sheets 
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