BH=EMI | MR 283 2006 SHAlEtEU S =22

Benzocyclobutene0ll (i 8t Reactive Ion Etching2| | & 3t

HEH, AU BT
SR D MISE

Optimization of Reactive lon Etching of Benzocyclobutene Using Neural Networks
Bo Hyeon Park, Dea Wha Soh, Sang Jeen Hong

Department of Electronics Engineering and Semiconductor Technology Center, Myoungji University

Abstract
A Bl H 23S Q8 Y2 2 = 0MII2S £E240 €2 ZHE N M2t reactive ion etching (RIE)
g 1 s5R240] HXD UCHL 2 =20 A= RE BEUA etch ratedt uniformityOll

ol et A3 £ gdatg =
% e QO 4JtX &, CHF;, Oz, chamber pressure, RF power2l S3H0l 8 &8 HEB(DOE)S Sl AE
B, &8s F neural networkE Sol 8IS CZA RIE XA XEHGE DML

Key Words : RIE, DOE, Neural networks

1. & etching® &t etch ratedt uniformity® ZJOIQALH &
. } 8ol Z= back- agation 22| tool€ AIE5HH
eEY WEH DMIIEIIES YEE o6 LS (large = o ”;W; [20';]9 ¢ =
) i elin el -
scale integration}@ A XA ULSI {ultra large scale m%l ESIS QA (input layen) Tt E2E (output layer)
. . = =58 u ayer =8 (ou
integration)2 AXt22 HILEQI XS £0|1 UL 0 o ‘EL Sas o”gi (::.dd N xiHﬂ-_y@
22 0192 MES THIS HESE T XAHQl H AOIBE Bt Oler=l £ (nidden layer)ol =HMor=
ZYoT 2 B LY HFS BHUS0A YRS [F
38 EHRZ 80 Ot 8 £ 44+E HIREE > 2= _ -
4 = MOl HZO| EMGHK P= ML (feed forward) UWE
etching 232 &2 1 240 0K UCH DA
5 : = = IA0ICH [4]). YHLS= RIEN FE2 0IXles 42H4 ¢
Ol218t etching 3L =SR40U 26 2 =20AE )
) S . et IS8 ARELE SOl QXE 248 A2 Y
Benzocyclobutene {BCB)}Z& reactive ion etching (RIE) o
ZE QIES ZII6IYCH, SHEX UHFIHCZE 2
8 0 ot QAER 28 etch ratedt uniformityel 213t ) _ _
. - o . ) Sl ZUI UIREE 50 O/R0ALC £ g38kE=
Of ast HRE TIMBIALL. BCBE Low-K dielectric o1z Co| 93 Etch ratedt Uniformityel HES LIEHH
UHALCE 8 rate niformi HE 2
polymerZ, II|& MCM~-D 838 T inter-level dielectric oA CH Y =
(ILD)Z 0l AIBElE SEOICH [1]. e
RIEE 0188 2 AEHUAME JIEECZ 421X9 Q9
&, CHF3, O, Pressure, RF powerdt RIE2| etch ratedt 3. 2 & IF
uniformityOfl OIS &0 CHOH LOLE D, 1 ZE £ 3.1 Etch Rate DL
2 neural networksZ S5t &SAIZ 2, QAHE X O3 12 2319 OINIZIe) AISESE0] I 20 DiXis
So 258 SHIUEE UG MR RAE JHIE YUBE HOEE interaction plotOICt. 0f plot® £ JHe
b JHXl= HE g £8oles LEE =5l ZXF ot SOl DTS I = QXS ASEE0 T AN QES
*ALh Etching tool@ Plasma Therm 700 series dual OIEICID THCHSICH OITH OIXH 4JH% ASEE0] UCHD
chamber reactive ion etch& AIS6IA2M, optical DOISEl 2D S, neural networks LHOIAL AtZERHI} =
emission spectroscopy (OES)E & chamber LH2 &t HU LO0|X2 MAG= OINE RUSD LINK RSES
HE dAizieoz SR iNPUIRE AHE 2 BHACH

18 2= Chamber pressure2t RF powerJdt Eich rate
2. & & Ol == &0 C4aH LIEFHD ACH neural networks®
modeling® Z1 Ji&E RHSE XT2HS CHF; 42 2-3
scem, 0.8 2& 20-25 sccmllA W2 etch rateS =
UCM, CHF= T30t BIISIHE Etch rate0l 3H &
A%tE 9H O, etch rate? 21401 COUCH £
chamberli® pressure= 100 mTorr, powers 400 watt
O WHE etch rateg 2L

E oMM SHRQ & AEY (Design of Experi
-ments)E ABBIA20I[2], 470 AXE 2+F2=Z &t
0 D-optimal ZHE HEHLAULL. ABE 4-inch
<100> &l2|2 Q0IH S0 5um& FMHE BCBE spin
coating8 T 250COHIAM 1AI2t ZEXeldtRc. 2 #
photoresist (AZP 4620)Z coating 8t £ reactive ion

- 188 -



3.2 Uniformity 2 &8 4. A 8
Of &8UME O3 13t 22 Interaction plotS 274 2 =20 As RIE DHAY XSS Qo AsHaY
SHAAE HOISH £, 449 QIR AFDTAH DI Q= 0 S AR, MEZ HESOH MoAo ABS Sz2xo2
X}%;Inpgutsgé AL, model.mg 6.}?1[:}';:_ s A8t & AE UHOIEE neural networksE A2, Etch
BSOS CHRSt Oof Uniformitytl F= SBE LB o niomin0l 28 22 590, 0l CHRe
LA A20, neural networkE M3t modelingS &t O», pressure. RF power®l HSIE DEs 27 202
21 CHF32t 091 20l 222+ 40 scem, 3-4 scemOl D, ' '
pressure= 100-120 mTorr, powers 40 Watt2 [ = 3_25 sccm;Z—Boscim, 100 mTorr, 400 Watt2/@
S uniformity® 28 4 Q= HO2 =ML} £ etch rate8 &= = URULH £ CHF3, 02, chamber
pressure, RF powerdt 22t 40 sccm, 3-4 sccm,
Interaction Plot (data means) for Etch Rate
. o W w w 100-120 mTorr, 400 Wattd I &2 uniformityE 28
. res) M = ARJACH Ol BCBA RIE BHOMA Fluorine 318t
R T Ol MBS B0, SEI} 5%0IAOE SIWES B Etch
: e ratee Z40tD [5], £ 0,89 =0t EJI#4E Etch
o y P = rateS ZIIGHXIS 0,2 ZEJ 20%8 EE Al SIOxFydt
= =" O'B P etchingdtdd= E& &M MHEZ0 etchingE 2HEH5}D|
e i fel Weez g4 @t (6]
r Ol MTE S 4UX 24F WA RES WE
- Etch ratet 2 UniformityE |X & % U=s ZH =
T8 1. Interaction plots for Etch Rate ZE HOotY = UASLE RIE SHAUAM Etch ratedt
Uniformitytff S&2 & ¢ Uz O YR AXNEC UAS
A2E EH ZLL 0l3d 0IR2 U2E & 0 NE
£ X1 48D 248 S0l RIE 39 HNIE 2
H W2 ¢T0 EHRE 2402 M2ASCC
028
[1] E. B.Liao. W. H. Teh, K. W. Teoh, A. A. O. Tay,
H. .H. Feng, R. Kumar, "Etching control of
Benzocyclobutene in  CF4/02 and SF6/02
plasmas with thick photoresist and titanium

Chamber pressure® RF powerJdt etch rateOll
& (CHF; 40 sccm, O; 5 sccm)

8 3. CHF3%t 02t Uniformitydll == o
200 mTorr, RF power 300 Watt)

& (pressure

- 189 -

masks," Thin Solid Films, Vol. 504, pp. 225-256,
2006..

G. Box, W. Hunter, and J. Hunter, Statistics for
Experimenters, New York: Wiley, 1978.

=2, EII4, "|RAMX LN2AES 088 Hix
2o D-xE AEAHHYN & AP FHFY
i3/, M28&, M2%, pp. 135-146, 2000.
OldlE, "HEXHa 022 sHg MZY OIE”
The Journal of HAesearch in Education., Vol. 6,
pp. 231-247, 1994,

0g o

Percy B. Chinoy, "Reactive lon Etching of
1EEE Trans.

Comp. Pack. and Manufac. Technol, Vol. 20,

Benzocyclobutene Polymer Films,"

No. 3, pp.. 199-206, 1897.

A&, B8, higehiro Nishino, "Si(100)2| &2 0l
o HE 3C-SIC g vE4d oAt EA "
TP INEES/=EA, Vol. 17, No. 7, pp.

724-728, 2004.



