_~‘,7\‘\)
B = = i <

1 BBREFILERY LA Ee

AR TG IE EEARE 1T R

A Study on Defect of Sallow Trench Isolation Process

rot2r i E

BERE R RO

PER R S



A Study on Defect of Sallow Trench Isolation Process
7= Ey 4 I HREE Student : Mei-Hui Lin

ih F R RIS B Advisor : Dr. Chia-Fu Chen

1EBREFTLERTRE YRR &

LEERE

A Thesis
Master Degree Program of Semiconductor Material and Process Equipment
College of Engineering
National Chiao Tung University
in Partial Fulfillment of the Requirements
fortheDegree of
Master of Science
in

Program of Semiconductor Material and Process Equipment

July 2007

Hsinchu, Taiwan, Republic of China



N IR R AR ek AT
g4 #H2E hERE TG BL

Ml ~F18Rtrrl iy e Qg emisr

TR A5 R TR AE{ S RAE S
Rt EogE A YEAF > B N B UG ERERES K ]
Ch R B F o AW DR R AR I W A2 B 2 @ 5 LOCOS
(local oxidation of silicon)= 5% » MR X F HF > B R DE o AFH2 L
AT TN AN A m AR Ee AT A Ak ch g e (bubble)d s 2 iEH S
A Frdt Fedin Ba et FRPE R IEST 2 LF o

oA AT LR RS %li?,i]%;? R T AR T
PERF A R R R A " MESE A D] L U S 2 B RO E i lieen
AR 52 2 A ARENEEP BEF P EHIS fo- NI 1 b
K I BEARN BERF PR LERES AT F S RF AR
MR B F NG F I R BB R AR RAT RS

F4oeHFPAEAUEL Y OAS Y F B ZRFYERFE



The Defect Study for Shallow Trench Isolation Process
Student : Mei-Hui Lin Advisor : Dr. Chia-Fu Chen

Program of Semiconductor Material and Process Equipment
National Chiao Tung University

Abstract
The shrinkage of IC (integrated circuit) enhance the circuit density,

device function, switch speed and power consumption. The channel length and
gate oxide thickness are the most critical parameters. To achieve the
high-density purpose, STI (shallow trench isolation) was designed to replace
LOCOS (local oxidation of silicon):fer channel isolation. The subject of this
thesis studied the bubble defect indticed.in STI process. We make use of two
methods to solve the bubble ‘defect and then; improve such kind of electrical
quality and circuit probe yield.

The first one is improve the deposition recipe of shallow trench isolation
high density plasma oxide layer, to ease the temperature variation between
pre-heat time and main deposition time that can reduce the coefficient of thermal
expansion difference between pre-heat time and main deposition time.

The second one is extra N, in-situ annealing step in shallow trench
isolation liner thermal oxide layer, the high temperature can release the surface
compressive stress of liner oxide layer which surface nitrogen treatment can
enhance the adhesion between high density plasma oxide and liner oxide. But
for those products used Epi wafer, we should study the electrical shift level due

to thermal budget to avoid auto-doping problem.
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Thickness stress Contact
Film (nm) (10°. dyne/em’®  angle (degree)
Fumace liner oxide EQ —-303 33
Silane busst (SRO) film 26° +1.22 24
STI oxade 580 -2.12 28

"Negative and positive values presented compressive and tensile stress, re-
spectively
®The thickness of silane burst film was measured using SEM.
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(a) oxide liner (<)
‘ oxynitride without N,O treatment (SION-NT)/oxide composite liner.

(b)
oxynitride with N,O treatment (SION-T)/oxide composite liner

ﬁzs‘zwﬂaafam&#@ﬁﬁnﬂ
El5),

%221FmiﬁW$$“%Wﬂ% & % A [18]

Film? Egc (MV/cm)® Ege (MV/cm)*
STI/oxide liner —-1.79 —5.88
STI/SION-T /oxide liner —9.15 —9.04
STI/SION-NT /oxide liner -7.72 —7.66

2 The thickness of STI oxide was 200 nm and liner thickness was
kept at 40 nm.

b Eg ¢: breakdown electric field strength in wafer center.
¢ Egg: breakdown electric field strength in wafer edge.

%23 F i pREZFF O ENL R S B R([18]

Stress data and contact angle for various films

Film Thickness (nm) Stress (10E9, dyne/cm®)* Contact angle (%)
Furnace omde liner 20 —303 33
SION-T 20 —135 17
SION-NT 20 —1.66 72
* Negative values presented compressive stress.
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