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Development of E-Chuck for Oxide Etcher
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Abstract A unipolar-type E-chuck was fabricated for the application of holding silicon wafers in the oxide etcher. For
the fabrication of the unipolar ESC, core technologies such as coating of polyimide films and anodizing treatment of
aluminum surface were developed. The polyimide films were prepared on thin coated copper substrates to minimize the
plasma damage during the etch processing. Thin film heater technology was also developed for new type of E-chuck.

Key Words : E- Chuck , Oxide etcher, Semiconductor processing, Unipolar-type E- Chuck

1.8 & e AF el FUAE SRl Aside AA7]
Al F& o83t 71HE AW FAY + e E-
AAA7Z ARe dFQ st Az AR (Oxide  chuckel ER3HA H3UTh HZdle Fekawe] AR g
etcher) © W=A] JHIZE Axsietl 43U F = A2 9 474 AU .FHY de HE
HlolH, o] Aule] 34 RFE S o|FE Fo A7Zl€E 70T 9, Oxide Etcher F¥]|& B-chuck® IU%E &
= 29E Egtant 9 Ui, vk 39 2 Aolle, Eikm Y F e EFE olFojAe) v, 34
AA7 H Jles E 4 Ao delHvt fXEe F AEHEY 2AE JARES stdol drh2]. o9
substrate holders= F&lol= 71418 <] clamping o)  ¥-§&3k= EZ =+ polyimide, ceramic, Al-anodizings
o3t ol E ZAIFYL, Aol 2 B9, o83 FA7] Hol A7 /AUEI UTH3-5). 2™ 12
gElF A, dolF I A, dolH oF AMg By dEe] FYAR] TEL FAllA &S polyimideE
% o] clamping ¥4¢] 2= A9 AL A8 o]4-§F Ercher® E-chuck®] & AA| Egolt). o] A
3 dolme] A & FHE fa] H7)AQ g o] FL 8UX HTo|HE ol &S wimA FH Lo
£3F 9jo)H g whe)o] AjRo] JFEY e o] E- AZ, AREHIL It} B =F)AE Oxide Etcher 34|
chuck(Electrostatic Chuck)el&}az #e{1]. flolHE 9 o AMSEE $8 73 Echuck o F43HE A A
A7 G 715E 7K Echuck B3 2 S A9Eid. B¢ A3 28 7150] 87
dols el NArte 2 HF ol A A =He wEA Y] Fo|E Al 3E WAE E-
S 2AsReY gl EEAA Hew, tHEd do]  chucks 9% 2FEE AEA Y B4 7lex Yopugit)
HE @d3iA LA FUAol HelKs A7 HE  E-chuckd] AZRE AsiAe EH £29 polyimide 9}
#(chucking force)?] 8771 & o] Zeixz k. A 22 wEdube] HYrle, M2 oe E4S
g FAE A FAAME F4 A g2 A R dvoiE AR 2 $30E, HEAY 4% 23
3lollA #F 7idoly @Y Wzko] Epoln dFHAE ke B4r)e Bol EEE.

*d B S A HEAI B
**(F) Mol E 22

361



A7 |&eta A A4l A4z, 2003

&l 1. TEL Etcher 3m]o)| AFE3h= E-chuck®] 2 & AMR

2. E-chuck M|Zt& 218 7% JHe

Oxide Eicher 28§ E-chucke] AZE €18 4
71%2 NLlen, ozt HN7]|eS ARt Al
AE-S At} Etcher Y-8 E-chuck #2Hte]
o] TEE Saanid AE F Qe BAR o)FA
of 3, 34 F TEIF9) TS IR Fof i
e 7orel of ¥iel HAEH Hdle] Frc} F
[3it} AR MR ol AREE E-chuckel] A
£¥e HAE4S B 19 8% K. X 10e 24
E22o] S-MA 5 (dielectric constant), EA 5 E (thermal
conductivity), ol 23 (breakdown voltage), 8%
# A(TCE; thermal coefficient of expansion), 2]
AH&-L-% (maximum operating temperature) 2] S4do]
Aol tt. o] Hefl AE-E FHEEZE Ay A
Foln], B} ARgo] A WYL U4FnE AEE
FZF4t5H(Al-anodizing) AA EFEILUHALONE A4
A7) wbge] glem, J1Ee a3 BE 5 AL B
do} 943 AAA S Ak AR 28 ¢4 )
otk 18A &2 F polyimides AFolA S
Foig 5 glon] Hol 400°C7HA Al g 2o

B 1. E-chuckol) AHg-H = 29E32

o}x oA AYoAE polyimideS ARE-3td E-chuck
2 Azpeict. A" ¥H 42l polyimidedt A
E49 FEuee JEgrle, A2 E BEE 7R
Gu)F AR 7k §37)¢, HAY Aes FAHse
BX471% Fol E-chuck AF& AT Hilrlsolzg

ol the dAE THIU.

2.1. Polyimide 22| 2} 4o} 84 IS

f7184% CVD 71&E o438l pautgte] A &s
Axsgnt 48 29, ARE ) e 278 A
AL el Aget wAje] 25 wet A WsEe
& 5 gk 23 200 B Hie} o} Fe] whuthe)
A ge 3 A 34 250 Wil Zashe Age
HolF7 gtk AMEE polyimide o 400°C 744
AE BAE dElA QJOeEE 300°C 7R BAY &

£ W3 SES Alzsig o v £F s
o oFe whukg ded a2k Eelein= #dll
Z7] A2 AZAE o]&3t 7] utute] F2 Aih=

16 p
12
B w0}
|
=] 8 L
=
B . -
6] .
3 .
= o R .
2y
0 o
120 140 160 180 200 220 240 260
Temperature(T)

a8 2 Fuke 33 A ewo) me e v st

44 ALD, Sio, SizNs Ti0, PZT BaTiO,
Dielectric Constant, & 9.3~10.8 3.8~4.8 4.5~7.0 14~10,000 120~1300 14~100
Thermal Conductivity(watt m"°C™) 104 0.0033 25 377
Breakdown Voltage, Vi(volts/pm) 9 15 59 2~24 >35 228~313
TCE(16C") 9 55 15~36
Maximum Use Temp.(°C) 1,700 200 1,300 120
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