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Vapor Concentration Control System for Bubbling Method
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For the semiconductor manufacturing process that involves the liquid and solid
precursors, a stable and reliable vapor delivery system is usually a critical
portion to the success of the process. Moreover, it could offer the capability of
monitor and control the vapor concentration for bubbling method, in addition to
the vaporization. This paper introduces a new vapor concentration control (VCC)
system that combines the bubbling vaporization technology and vapor
concentration control capabilities to achieve an intelligent solution in utilizing
liquid and solid precursors.
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Figure 1 Traditional bubbling system
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Figure 3 VCC bubbling system

NTVTHRICHTS
M#H ZRERIEY X7 L

Figure 31237 > 7 /U2 BT BRI A Bl >
AT LOWRE 2 7R o /N T T — NI F v ) 7 A A
e ZFIET 5720DOMFC, /N7 7 — T il 7 AR
EoF LT PA—= VNV T ONETHLE Sz
2> +a—F(VCC : Vapor Concentration Controller)
RXBET Do COVAT ATIIHICEEE=IDINT
T—=DOFEE LT AREZIE L TEY, FO%
DI REREL DL M O— VNV T ORI ER
FEEL, NTT—NOEEZHIHT 5o /N7 T —IRED
ZALL, MORET ARREEDZAL L 728 LT, ZOEBL X
MR DT AR MART 5 LN TE S, Bz
X, WEIRED R EIRE L) b4, (Equation 1)
POETEERECTLHILETREEL T, SIHERE
DR L) SR ETEE 2 /NS T5Z L TilE
B FIFALHay ba— o V7RIS 5,

IEFED—EIRTN TR BIREEICB T, N T T — B
HNZEEE SNF-MFCIZ XD F 4 ) 7 Ajfigx — 2 121
UL, MBI AR LR AT A (i) b—E
T AHTENTEDL, ZIUIRY AT LA AR
EX )T H AR E W) 20D REEMFCE
VCCIZ&LY, ZNEIH L7-HIHZEB L T 5056
Thbo

VCCxE HW =M BT AR BRI 2 AT A DFEREE %
WRAES A 72012, AR #LE LCIPA, B EE LT
TMIn(Trimethylindium) %= W CEEZ 17572,

36 | Readout No.41 September 2013

NTS—RERE

Figure 4iI2TMIn% AJEEA0.1%IZHIE L 7-REET/NT
T —RE#28C534TC T TEIL ST & DL
ERT o Fx ) T A AINE AV, MECIZL D400 scem
WZHIBI L 720 N7 T —IREDS L35 LA ROZRSIED
AL, MR AREIIEEINT A%, KT AT AE W
7, INT T —IRESZAL L COMEIT AL T L
AEFB R ZTTI— IR ST 2% 2 EAMERRT
P

Influence of bubbler temperature (TMIn/N,)

—Concentration(%) ——Bubbler temperature (deg.C)
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Figure 4 Influence of bubbler temperature with VCC
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Influence of carrier flow without VCC (IPA/N,)
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(a) Influence of carrier flow without VCC

Influence of carrier flow with VCC (IPA/N,)
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(b) Influence of carrier flow with VCC

Figure 5 Influence of carrier flow
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(b) 20 runs with VCC

Figure 6 Repeatability of bubbling system
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