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The Study on Thin Dielectrics Preparation Technology for Low Temperature

TEFTs
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In this project, 1t 1is to study
the preparation, and the related
topics ol the thin dielectrics lor
labrication ol low temperature thin
lilm transistors(TFTs). Especially,
1t 1s to study the polyoxide grown on

the polysilicon prepared by the low

temmperature Disilane CVD; the
polyoxide deposited by the ;ECVD; the
application ol the I1lash lamp rapid
thermal annealing (RTA) and/or the
excimer laser RTA to 1impro/e the
property ol grown polyoxides; the use
ol N20 or F 1ons to 1impro/e the
Ouality ol grown polyoxides, and the

use ol a newly de/eloped A.C. Otress
techniOue to analyOe the lailure

mechani sm and reliability ol
polyoxides. This project 1s a threeO
year project. The lirst year 1s to

de/elop the processes targeting at a
temperature ol 500°C in order to study
the leasibility and identily potential
problems ol the processes. The second
year 1s to try to lower the
temperature to 050°C and at the same
time to labricate TFTs by putting
together all the de/eloped processes.
The third year 1s hoped to be in lully

control ol the processes and to
labricate TFTs with a considerable
reliability at a temperature below
050°C.
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Condition [(sec)| (A) [Before | After | Before| Afier | Before | After | Before | After
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321 625 | 055 979 196 112 | 23.67 | 4.2x10° |2.02x107

N, 900C | 80 322 587 | 046 908 175 129 | 26.41 [4.42x10°|2.38x10

80 325 475 | 0.10 | 795 132 | 18.52 | 29.48 |5.05x10°|3.01x10

N,0900C | 160 328 473 | 0.06 789 122 | 1921 | 31.25 |5.11x10°[3.25x107)

240 335 4.7 -0.14 | 781 109 [ 20.05 | 35.11 |5.24x10°[3.85x10"

N,0 1000C | 80 331 443 | -0.11 739 111 19.87 | 34.59 |5.28x10°(3.58x107

Thermal + | 80 280 4.05 | 0.05 710 118 | 20.38 | 31.55 {4.51x10*[2.35x107

N.O anneal

(7)) H#Eaiee £ AC LT 27 5 B ¢1tL:
1. feP-typesy & B L uitE % R &107 %2918

# AL > B ALPCVDUL Ak 45 S50 B % R A% - M

¥t 28 6 & SAPOCL3-doped 7 X B A °



2. A HP8110 & HP4156A & 4& % o Al42 4
ARSEFE N ACHIERERLAZAC EH T A
1@ E ey 8k

W JEME R 0 AC GRIR SR EMAF
TDDB Atf > Mo H R B =T & T @ & 7k B 45 %0
[ —

Pre—

—_

—_

Coul./em?2)

O N A~ O O N

Trapped charges (*10-7

0rc) 10 100 Ik
Stressng frequency(Hz)

—— Hole trap charges for 107A oxide
—o— Electron trap charges for 107A oxide
—r— Hole trap charges for 291 A oxide
—=— Electron trap charges for 291 A oxide

200
50 | -—__/_.
8100 i

0F pm—e—————"

Centroid from Substrate

0DC) 10 100 1k
Stressing frequency(Hz)
——Hdle trap charges for 107A oxide
= Electron trap charges for 107A oxide

—%—Hole trap charges for 291A oxide
—=— Electron trap charges for 291A oxide

FIT 36 o & 71 93 R ARG £ BALRE F AT AR
Gy ERFe B B AR 0 MiLERFA B L B AR )
S R ey P GREERT) o B R
TDDB#y 4 % -

SO aff

4838 — F 0 B BRI 0 RIF B
RS Aﬁﬂé%ﬂ PECVD ’Mb%&éﬁ&:@?ﬁiﬂ
BEAEE RFHBFRER  RURRKRELY
S AR S BAALRE - B kg
N:O iR kK& NHs §AR 32 > safz H A S 8
H?—% B PR ARRGERAER LHEZH

KR o458 > PREGA AT SRR
/J‘a BE BPCROER B Lo
BAEXRENT %%%ﬂ%’-]‘aéﬁ“'fb T
— PR ZER AL LY

B

B R E S

F oo
1B~ 24 R
[1] J. Ohwada et al,"Pheripheral circui

integrated poly-Si TFT LCD with gray scale
representation,” IEEE Trans Electron Devices
ED-36, p. 1923, 1989.

[2] I. Fujieda et al.,"Self-reference poly-S1 TET
amplifier readout for a linear 1mage sensor,” m
IEDM Tech. Dig., 1993, pp.587.

[3] N. Yamauchi et al,"An integrated
photodetector-amplifier wusing a-S1 p-in
photodiodes and poly-S1 thin-film transistors,"
IEEE Photonic Tech. Lett., vol. 5, p.319, 1993.

[4] S. Ikeda et al, "A polysilicon transistor
technology for larger capacitance SRAM," in
IEDM Tech. Dig,, p. 469, 1990.

[50] H. G. Hawkins,"Polycrystalline-silicon
devices technology for large-area
electronics, "IEEE Trans. Electron Devices, ED-
33, p 4717, 1986.

[6] A. Mimura et al,"High performance low-
temperature poly-Si n-channel TFT's for
LCD,"IEEE Trans. Electron Devices, ED-36,
p.351, 1989.

[71 H N. Chern, C. L. Lee, and T. F. Ley,
“Correlation of plysilicon thin-film transistor
characterstics to defect states wvia thermal
annealing," IEEE Trans. on Electron Devices,
vol. 41, n0.3, pp. 460-462, 1994.

[8] S. Ikeda, et al, "A polysilicon transistor
technology for larger capacitance SRAM," 1n
IEDM Tech. Dig,, pp. 469-472, 1990.

[9] M. Bonnel, N. Duhamel, L. Haji, B. Loisel,
and J. Stoemenos, " Polycrystalline-silicon thin-
film transistors with two-step annealing
process," IEEE Eleceron Device Lett., Vol 14,
pp. 551-553, 1993.

[10] C. K. Yang, C. L. Lee, and T. F. Ley,
"Characteristics of top-gate thin-film transistors



fabricated on nitrogen-implanted polysilicon
films," IEEE Trans. on Electron Devices, vol. 42,
no. 12, 1995.

[11] C.H. Kao, C. S. Lai, and, C. L. Lee, “The
TEOS CVD oxide deposited on phosphorus in-
sitw/POCl; doped polysiicon with rapid
thermal annealing in N,O,” IEEE Trans. on
Electron Devices, vol. 45, no. 9, 1998.



