V'Y wafer processi ng system for
to ‘a chanber ncl udes
gas fl ow pat h%‘tonveyl ng

fromthe
gas f Iwﬁ
cont r ¢ KSSptenesionah Petent Clessification T3t ant ra

pat hs

UtiIiJ:ation of a self-cleaning orifi

Of

del i vering a processing gas and

e Ra%&%éﬁi’i‘ﬁ%ewa%&ﬁ
ACbu AR UNBER G

e '0%4 B

roducts

HB oA 1 0% ﬁt‘%“%&F""" RATS00)

neasuli

syst efyf4dntprmesippa] éEP“WFW‘!"Bﬁd andPTYSYQes

ement 1n a process exhaust line to

asure flow The waf
) rige ey

é{ ocessi ngG

each F*g%m&naﬂ%, | ner {pgas, KAl [ | ow Belehés, of, i@wmmﬁﬁ ﬁmw 8,
prefeqably pressure ffer ential” across an ori f(B,GGE‘: KIHKRIK72L.C) BE IR, LsnL'eau,h,vafAD
t hese g%ons is rreasured and a flow contyol WMK,MM%M&V%{%Z 439%%{}}3 %Z.
to Ual w1 bstant é¥5£§ ex&gust fE@ﬁﬁ; ﬁ?f 1S, MW,
regi ons, |rg r to zso? anyU_pressug@sL AM, AZ, BY,
chanbégr due to I nt er na t hermal | oa ext ekGHz, Mnmrmmmwda patcnt(AT BE, CH,
asymmetry that would d ade t he rfor mance ofEY. %, PREYTI rfiR, IE, IT, LU, MC, NL,

{71) Applicant: SILICON v Y GROUP T) AL SYS- PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,

TEMS, LLC [US/US]; 440 Kings Village Road, Scotts Val-
ley, CA 95066 (US).

(72) Inventors: BARTHOLOMEW, Lawrence, Duane; 181 San
Lorenzo Lane, Felton, CA 95018 (US). BAILEY, Robert,
Jeffrey; 101 Tree Frog Lane, Santa Cruz, CA 95060 (US).
EWALD, Robert, Arthur; 410 Gray Road, Aptos, CA 95003
(US). BOLAND, John, Timothy; 213 Side Saddle Circle,

GW, ML, MR, NE, SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

Scotts Valley, CA 95066 (US).

(74) Agents: TEST, Aldo, J. et al,; Flehr Hohbach Test Albritton
& Herbert LLP, Suite 3400, 4 Embarcadero Center, San
Francisco, CA 94111-4187 (US),

(54) Title: WAFER PROCESSING REACTOR HAVING A GAS FLOW CONTROL SYSTEM AND METHOD

(57) Abstract

A wafer processing system for delivering 2 processing gas and an inert gas to a chamber which includes a CVD processing region
having a plurality of gas flow paths for conveying the gases to the chamber and exhausting them from the chamber. A flow control system is
coupled to each of the exhaust gas flow paths and each of the process gas exhaust flow paths is separately controlled to maintain 2 constant
rate of flow within each of the gas flow paths, independent of the accumulation of deposition byproducts. Utilization of a self-cleaning
orifice allows a pressure differential measurement in a process exhaust line to measure flow. The wafer processing system is provided with
Jvad and unload regions surrounding the chamber(s), each having additional inert gas exhaust flow paths. A flow characteristic, preferably
pressure differential across an orifice, of the gases in each of these regions is measured and a flow control unit is selectively adjusted to
mainfain a sybstantially constant exhaust flow rate from each of the regions, in order to compensate for any pressure imbalance across the
chamber due to internal (thermal load) or external (environmental) asymmetry that would degrade the performance of an APCVD system,
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