ISSN: 1226-7244 (Print
ISSN: 2988-243X ioﬁﬁn)@ j.inst.Korean.electr.electron.eng.Vol.19,No.4,541 ~ 547 December 2015

=B s 15-04-13 http://dx.doi.org/10.7471/ikeee.2015.19.4.541
82
Zot=nt 217234 Al By-product 2}
Etchant gasE °]&3% A7 54 A=
Endpoint Detection Using Both By—product and
Etchant Gas in Plasma Etching Process

* *
%9

_1]1
ro

2=
o

b 5

Dong-1l Kim®, Young-Kook Park’, Seung-Soo Han™"

Abstract

In current semiconductor manufacturing, as the feature size of integrated circuit (IC) devices
continuously shrinks, detecting endpoint in plasma etching process 1is more difficult than before.
For endpoint detection, various kinds of sensors are installed in semiconductor manufacturing
equipments, and sensor data are gathered with predefined sampling rate. Generally, detecting
endpoint is performed using OES data of by-product. In this study, OES data of both by-product
and etchant gas are wused to improve reliability of endpoint detection. For the OES data
pre-processing, a combination of Signal to Noise Ratio (SNR) and Principal Component Analysis
(PCA);are used. Polynomial Regression and Expanded Hidden Markov model (eHMM) technique
are applied to pre-processed OES data to detect endpoint.
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Table 1. Predicted Endpoint and Recipe of experiments by DOE

E 1. AEAEHDOR 23t Ay =2 H oflet A ESEH

Process | Predicted
HF,
Power | Pressue | CHF; " Fidooi

Material
W (rTom) | (scem (i) (0

Oxide 330 %5 45 30 1600

2. AHE 71 ¥
OES dHlolH & &4 sto] 27}
& @AlE AA off-linel Aasq

o & b
tlo ol oy

BT of Wogy
= N R A
mlo DT - o

E 1> of\
R R T S e

o)

TERA AE AR F 7}X1 ol
El W RNl A% A% %
g5 5 A AR UE S g =
OES-SNR, PCA, Polynomial
regression ¢ 7IWS o]&sto] PP, 27}

2]
= = BB =06 o .qa=
=94 #HAE FES HMMELYES &3

olE 9] A7t FEH nu B 7t Axte HF

NS Fa AAete] HE A7 TEAS 44T

v Ao w AYsi

7}. OES-SNR'™
OES-SNR 2 OES raw Ho|HZE o] &3|
T5H AF Zde AAs] 9% A WA
Aoltt. 71¥¢ OESES 53 27 84 #
[E2] o o] Zeh=vl 27 34 F HA
EAE59 Fauds OES AME Fa ¢
of BAE& APd :IEM ol A7 ¥
kA B} = = A

Aetlth. OES dlolE: 47 g4 2l
s4e) W Jenle dolgolmz 5

=
MBIt 2 Zoz ofFolAE Aol 47

fo Wi & o lo 8 8 T2 oy gt (lf o i &

OFES— SNR= Amean/ std (1)
Amean - diff. b/w mean(over—-etch & main-etch)

std : standard deviation of whole data
OES-SNR 7]¥H2 A A OES raw Hlo|HE o

(543)

Azh FaA oA olFE A7 e ol
Zkzbol Ayt kel zpolE Fekal olE HA OES
raw HlolEle] EF HAR oA A 9
T 7t WgEo] & AFES Agste Wl
o AAE FE 42 OES raw Hlo EL—‘:‘ [2

313 #Z

ZM] 2

=
47 54

OES dlolHd OES-SNR

o
o

Jau:

0>~‘

1o
B S Y

¥

701

Intersity

Fig 3. OES

a7 3 MME

s0 0o 150
Tame (sech

raw data

X0 0 300

&l £|5& OES raw HlIO|E

Table 2. Characteristic wavelengths of excited species in
plasma etching process
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(b) Selected wavelength using OES-SNR
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