WO 2021/034885

110

PCT/US2020/046913

100~
132
FIRST RF \
GENERATOR RF i‘;’igTCH
130 A0d
163~
; ‘ 151
CONTROL PLASMA
CIRCUITRY PROCESSING
150 CHAMBER
120
! : 152 162
' — )
154~ T
RE EILTER
170
]
SECOND RF
GENERATOR RF fiﬁTCH ' )
= 142 i
161 yTR POWER
SUPPLY
160

FIG. 1




WO 2021/034885

210

PCT/US2020/046913

131
130 __ Q)
Km‘ RF
AN
120,\ L \__/ | MATCH 218 .
132 28 /)
( GAS
1 SOURCE
224
A BES N N /\;
\ 181ty 777777
N 221'\\ 228 ~ 299 |
s Z. 707
¢ N_234 . i ug 228 234] ]
L
\ \AAAA 277 A 2T A7, )
— N/ 238
243 *Xw 238 A 243
A 246
240 247~ 210
208 F \‘ { L ~—_208
3 “.';, y | \
A 208~
s0p— Y 208 o 152A L
B 242 |
1 204
mﬁw& 14 - -
{ 182 | pver LS
VACUUM PUMP % \“7;577”” 170 Py
1?‘2 SECOND p 4\44@
z RFMATCH |—(~_
& 141 \‘*jwj_:



WO 2021/034885 3/10 PCT/US2020/046913

302(3\\
Vs

315
—302A 313 ?/ /313 ~302A __301A

I
- e N

el v

T | =AY ] | T

et A E ‘
| ~316

/o %2 ‘\s\-sm 311«/4 \ 1230'2@
i

i

o X FIG. 3B



WO 2021/034885 4/10 PCT/US2020/046913

152
\

401

i

500-—""

Y
S 402

FIG. 4A

FIG. 4B



WO 2021/034885

5/10

500~

“

GENERATE RF POWER
AT AKNOWN MAGNITUDE

¥

GENERATE FIRST VOLTAGE
SIGNAL WITH AVOLTAGE
PICKUR AND A SECOND
VOLTAGE SIGNAL WITH A
CURRENT PICKUP

¥

DETERMINE CALIBRATION
COEFFICIENT FOR VOLTAGE
PICKUP AND CALIBRATION
COEFFICIENT FOR
CURRENT PICKUP

FIG. 5

5())1

502

503
)

L

PCT/US2020/046913



WO 2021/034885

600 \

6/10

YES

GENERATE RF POWER AT | 601

| AKNOWN MAGNITUDE AND |/

TRANSMIT RF POWER TO
PROCESSING CHAMBER

¥

GENERATE FIRST VOLTAGE | 602
SIGNAL WITH AVOLTAGE
PICKUP AND A SECOND
VOLTAGE SIGNAL WITHA
CURRENT PICKUP

¥

DETERMINE ACTUAL POWER| g3
COUPLED TO PROCESSING |
CHAMBER USING FIRST
VOLTAGE SIGNAL, SECOND
VOLTAGE SIGNAL, AND
CALIBRATION COEFFICIENTS

‘ “WITHIN PREDETERMINED ™

IS S
“ACTUAL POWER

RANGE OF TARGET _
RF POWER?

6(‘)5
ADJUST MAGNITUDE OF |/
GENERATED RF POWER

FIG. 6

PCT/US2020/046913



710 PCT/US2020/046913

WO 2021/034885

V4 9l

D %
7
7




WO 2021/034885 8/10 PCT/US2020/046913

AN OD AN NN AR NAN AN TR AN AN AN 0N AN AN MR AN MM AN M AN M AN WA 0N Ny,

&
¥
N
3§
e 3 N
. N
3 N
N
N
N N
X N
N
B N
R N
N
N N o
3 X
$% 3 N N .
A ® 3 N
&y \ i 5]
W 3 N et
EN 3 i N
3 i 3
T e ARV AN AR AN SR AR AR AN AN B AN MR AN A R MY AN WY N N A il
N 3 N
: S

b NN N AN N RN N AN SN NS N N SR NN N N N A g
8 3

o

§ 3
H H
s} by 3
— N N
- N SRR N AR
i R RN S 3 ¥
‘ RRNSSSERRRRRRRRRA TR AN ¥ <
H N AN 3 ¥
e
i S 8 o0
: B
5
H 3 [
N
. N
o § .
W SRS L = &
£ X S 3 ] 3 3
W X 3 3 & Pineads
D e v W S v e A AN A A e A e A s e e Lh
i H
- s

ey,
2 e,

trrgss it




WO 2021/034885

9/10

PCT/US2020/046913

MRE i STop P — i@tmm
aE > ensor ensor EIG. 8A
@ 2 500
RF Top | |Bottom
Match | | Sensor | | Sensor FIG. 8RB
A |
) % 500
RF Top | Bottom
o i Y
Match | | Sensor Sensor | | FIG. 8C
] j1700
o 500
) W
RF Top 1700 Bottom
- el 0,0 e
Match | | Sensor Sensor FIG. 8D
f | 00 1700
) A
RF 1] Top | ___|Bottom
Match | | Sensor Sensor FIG. 8F
i 500
& By



10/10 PCT/US2020/046913

WO 2021/034885

6 Ol

I3[joNUoDy 1Y fequiey)

[0nuo)) Sutuny, 43

1

VY omdwo]) 150

19[[oNUo) YOJA

DAY poads ysiyg

‘010 wonog ‘do] sIosuas I

L




