WO 2013/077984

Triode Plasma Chamber

PCT/US2012/063106

102 — £

DC bias (V)

1/8
120 400 KHz
116 —~ Match
_ 104 l= 126 124 _
T | | ) TI
Plasma )
L J_i' A ? i'\J_|||||1|
= ( 106 (?
112
+—114
Pumping Match
118
2/27/60 MHz
Fig. 1
50 ) v ) ) ) )
202t o i
0\:_.\*\ UE bla?, UE 400 kHz ]
50 L f N\, / wafer bias, UE 400 kHz |
\ A
a0l N X, 20 ]
UE bias, UE 506\ /
180+ 4o ground A o te—® 1
-200 + /.3—./ U 4
250 L 4
- i \-.’.‘:
300 L ~  Wwafer bias, Ne
UE to ground
_350 1 208 . 1 1 . 1
0 50 100 150 200

400kHz top power (W)

27MHz & 60 MHz bottom power

Fig. 2



PCT/US2012/063106

WO 2013/077984

2/8

¢ "big
Ja[j0Jju0o
= = = Jamod €]
Ve = TC¢ = = 02 \
J
143>
& 4) ) 19]|0U02
Jamod ¢} )
EN ¢IN ¢N
(45
4 oLl 801 _ 4
= = Ja[|01u00
|_|V w T Jomod 4
LTTEL AN LT
q ewse|d Ul\\ll Z01 oLe
Tl === ]
A A\ ]
§FMN NS\FM q/ A=
gLe 9¢l |_H|ovvm 8L€ 9i€ i8|joquo) JejesH |
22l —1 < ~
80€
Yorew J—~gy J3[j0)ju0D Jemod <
(71) @po.109|3 Jaddn
[ - 90¢€

0cl

o€

N

Bumes
adioay
ewse|d

Jg|jonuo)

walsAg
\
(

(A1)




PCT/US2012/063106

WO 2013/077984

3/8

ay 614

(M) Jemod zHMO0Y
00S 00¥ 00€ 00z 004 O
%cl dn
Aanosjag | y
80V~ [ - - I
(M) Jemod doy zHM00P
009 00S 00v 00€ 002 00L 0

90 ~—m

L ‘selq Jajem

_—o-0-®
.\.l.l.l.\.\.\.

punoJb 0}
ZHy 00% 3N ‘seig 3N N

suns.’a St

"3
1) ~ Sy -.lls ‘lls(

E:oaem_:\ \lll.ro .

3N ‘seiq AN

5 V/ — ZHY 00% 3N ‘selq Jsjem |

5 N \

« ]

e S~ *

Jamod Wonoq zZHIN 09/22/2
(M) Jomod doy zHMO0 Y

00
Al
0
90
80
0l
A

000c-

0061~

0001~

006-

A)A09|9s ¥ HdXO POZIBWION

(A Selq 2d

Vv 614

sown L'z dn
Auanosjes

70y~

0y —

(M) Jemod zH¥00Y

00G 00F¥ 00€ 00Cc 00L O

(AN) Jemod zHY00Y
00Z 0SL 00} 0S 0

00
¥0
80
A
9l
0¢

U.c:o.:w o.u m_J S
- ‘selq Jejem
./.u/ AIRER S < o
L .I.\.I.\.
o——0— punoib o}

\ RN ‘selq an
-
s N A
_ //w
ZH3 00 3N ‘selq 3N ¥

0s€-
_oom-
0S¢-
00¢-
1061~
moor-

0S

Jamod wonoq zHIN 09/22

(M) Jemod doy zZH300Y

€ (O1D0]) 1oMO0 Jo MO

AIisies Y3 HdiXO PazZiewloN

(A) selq 0@




WO 2013/077984 PCT/US2012/063106

4/8

Oxide etch rate radial uniformity control with top power

Power on upper electrode improves radial etch rate uniformity
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