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Optimization of via etching process of LTPS TFT interlayer dielectric
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Abstract; In order to adapt to the trend of ultra-high resolution and extremely fine wiring of LTPS
TFT LCD display, reduce the yield loss generated by via etching process of LTPS TFT interlayer die-
lectric, and improve the production quality, the process optimization of via etching process of LTPS
TFT interlayer dielectric was investigated. The experiments were based on dry etching as the main
etching step assisted with wet etching. It not only conbined with the excellent control of profile and
feature size of dry etching but also got high etching selectivity of wet etching. The experiments also
aimed at reducing the damage and defects reduced by dry etching and avoiding pollution of the hole

surface by etching by-products. Experimental results indicated that dry etching assisted with wet etch-
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ing basically solved the problems of over etching and etching residual, reduced the yield loss of via

etching defect rate by 73%. And contact resistance reduced by about 90%, ON-state drain current

raised 15% of the dry etching. Therefore dry etching assisted with wet etching is an innovative

method to optimize the via etching process and promote product performance.

Key words: LTPS TFT LCD; dry etching; wet etching; via etching of interlayer dielectric; contact re-

sistance; device performance
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Fig. 1 Structure diagram of TFT device

Z fh Bk B A A 6 ULVAC SMD-
1500XPE 4§ 8§ & 3 5 Ak 2 SAHTUR I ( Plasma
Enhanced Chemical Vapor Deposition, PECVD) TE 3
AR FUCA aSi, RN 45 nm f i i JSW
LA750-N1-M0. O0 #E43F 0% it At (Excimer Laser
Anneal . ELA) K5 poly-Si, FKt ik 3% 55 ¥ 17 2
TBIIE IR TRB 4 X R 46 2 2 19 i 4 18
PECVD iR S AL i, JEE B2 Ry 60 nm, B 2 1l
i F§ ULVAC CMD-1500 HT 4585 74fi Bh ¥y 58 < A0
ULFR 32 (Plasmas Assisted Physical Vapor Deposi-
tion, PAPVD) UL —)Z 48 Mo, JZ2 [l 48 2% 2 1y il
# 8 Hl PECVD A UTBU A AL RE 5 R AL RE W 2 454
JERE 435K 300 nm/300 nm,

J2 1) 4 2% 2% 1 220 it ik AR SR F 2D 2 ik ik
Bk zl b o 32 Wik 20 ok S . 5 — 2R
TEL 1500 HJgHE & 55 25 7 K Z1 i AL 5 (Induc-
tively Coupled Plasma, ICP) 47 T Zlh . &F
ICP L& #4T T 5 2 ph ik ) A A AL 1y F 2R
PRAL G fb 2 20 ol 5 0 B0 20 ok 9k 20 ik 58 G 32
BLER o3 2 1Al 4 2% 2 Y 2 i, Herp AL 4E SIO, L SIN,
JR =43 5 300 nm. 300 nm, Z i s AR T 5 /)
T 6. 65 Pa, Z| il 54 A O, 0~450 mL/min,CF,
200~400 mL/min, Ar 1 000~1 500 mL/min,
H, 100~200 mL/min, JE % &4 Zh K & 15 000
~20 000 W, fif & 5 451 T #2515 000~ 20 000
W, 15 £ T 00 H A L s I RE R T R 43 il Ry
0 °C.90 C.20 C,

55 00 Tk 2 kR A RUR R 2% v 2 o
(BHE) ZI| il ) 4% 19 S0 A A B2 )22 . BHE 2] ol i 2
NH,F #l HF (%7K % W 325 F T 3 i v v L
Bt Fm 1 Si0, . H A B ORS 4i Y 2 (NH,),

SiF, FEEPZ R h .
SiO, + 6HF — H, SiF; + 2H,0 , (D
H, SiF; + 2NH,F - (NH,), SiF, ¥ +2HF. (2)

XPR

F oAl J\‘:‘%
SiN,

BRI ¥ SO

poly-Si

2 TGS A i L2 R B
Fig. 2 Structure diagram of via etching by dry as-
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Fig.3 SEM images of via profile by different etch-

ing methods
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Fig.4 Test point distribution and test pattern dia-

gram of contact resistance
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Fig.5 Contact resistence with different etching methods
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Tab.1 Atomic percentage concentration of C,O in

active layer with different via etching methods
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