WO 2008/064044 A1 |10 00 00O 0 0 0O 0l

A nethod for determ ning an actual
of a plasma processing systemis

reacti on chanber

gas flowrate in a

provi ded. The nethod includes delivering gas by a gas
(12) INTRRNETTON &I YPFEYGLTEON RIGIISHED| ULDGDER THE PATRENS' COIOBBRATION TREATY (PCT)

controller (MFC) to an or

(19) Wepd fintellseng] Pegperth @raanization GG

i ncl deesipebBEer| zi ng t hd
ndition within the orifi

whi ch

A N LR

is | ocated

1 n >’The h flta liblication Number
SR Bl 2 bt el (R e o

(51) International Patent Classification:
HOIL 21/3065 (2006.01)

(21) International Application Number:
PCT/US2007/084724

(22) International Filing Date:
14 November 2007 (14.11.2007)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
60/866,406 17 November 2006 (17.11.2006) US
11/938,171 9 November 2007 (09.11.2007) US

(71) Applicant (for all designated States except US): LAM
RESEARCH CORPORATION [US/US]; 4650 Cushing
Parkway, Fremont, California 94538 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SHAREEF, Iqbal
A. [US/US]; 4650 Cushing Parkway, Fremont, California
94538 (US). TIETZ, Jim [US/US]; 4650 Cushing Park-
way, Fremont, California 94538 (US). WONG, Vernon

(74)

(81)

(34)

[US/US]; 4650 Cushing Parkway, Fremont, CA 94538
(US). MEINECKE, Rich [US/US]; 4650 Cushing Park-
way, Fremont, California 94538 (US).

Agent: NGUYEN, Joseph A.; P.O. Box 700640, San Jose,
California 95170 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

[Continued on next page]

(54) Title: METHODS FOR PERFORMING ACTUAL FLOW VERIFICATION

N

MEASURE A SET OF UPSTREAM
PRESSURE VALUES AT AN INDICATED
FLOW RATE

204

!

\

DETERMINE AVERAGE OF SET OF
UPSTREAM PRESSURE VALUES

208

!

\

DETERMINE THE CALIBRATION FACTOR

!

208
N

APPLY CALIBRATION FACTOR TO A
MEASURED UPSTREAM PRESSURE TO
CALCULATE THE CORRECTED PRESSURE

210

212

v

EMPLOY THE ACCURATE TABLETO
DETERMINE THE PREDICTED FLOW RATEL

\

CALCULATE THE PERCENTAGE OF ERROR

(57) Abstract: A method for determining an actual gas flow rate in a re-
action chamber of a plasma processing system is provided. The method
includes delivering gas by a gas flow delivery system controlled by a mass
flow controller (MFC) to an orifice, which is located upstream from the
reaction chamber. The method also includes pressurizing the gas to create
a choked flow condition within the orifice. The method further includes
measuring a set of upstream pressure values of the gas via a set of pressure
sensors. The method yet also includes applying a calibration factor of a
set of calibration factors to determine the actual flow rate. The calibration
factor is a ratio of an average of the set of upstream pressure values to an
average of a set of golden upstream pressure values, which is associated
with an indicated flow rate for an MFC.
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