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Characteristics of Polycrystalline Silicon TFT Unitary CMOS Circuits
Fabricated with Various Technology
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(Juhn-Suk Yoo - Cheol-Min Park + Jae-Hong Jeon - Min-Koo Han)

Abstract - This paper reports the characteristics of poly-Si TFT unitary CMOS circuits fabricated with various
techniques, in order to investigate the optimum process conditions. The active films were deposited by PECVD
and LPCVD using SiHs and SizHs as source gas, and annealed by SPC and ELA methods. The impurity doping
of the source and drain electrodes was performed by ion implantation and ion shower. In order to investigate the
AC characteristics of the poly-Si TFTs processed with various methods, we have examined the current driving
characteristics of the polt-Si TFT and the frequency characteristics of 23-stage CMOS ring oscillators. It has
been observed that the circuits fabricated using Si:Hs with low-temperature process of ELA exhibit high
switching speed and current driving performances, thus suitable for real application of large area electronics.
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Fig 1 Schematic diagram of High-temperature(a) and
Low-temperature(b) fabrication process
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Table 1 Process conditions of poly-Si TFT device and
unitary circuit samples fabricated using various
methods.
Sample | Deposition | Annealing | S/D Doping | Film
D method method method | thickness
S1 LPCVD SiH,4 SPC Ion implant | 1000A
S1' | LPCVD Sity SPC Ion implant | 500A
. ELA

S2 PECVD SiH,4 266m), o’ Ton shower | 1000A

. . ELA :

S2 PECVD SiH,4 266my/em’ Ion shower | 500A
. ELA

S3 PECVD SiH4 300m]] em? Ion shower | 500A

S4 |LPCVD SipHs SPC Ion implant | 1000A
. SPC+ELA .

S5 |LPCVD SigHs 300m] Jem? Ion implant | 1000A

S6 | LPCVD SiHs| 4uie® 5| Ton shower | 500A

300mJ/cm’
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Fig 2. Schematics of the poly-Si TFT 23-stage CMOS
inverter chain. Size of nMOS and pMOS are
W/L= 20um/10um2} 50um/10um respectively.
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Field effect mobility, threshold voltage, sub-
threshold factor of the fabricated poly-Si TFTs
and sheet resistance of the doped poly-Si

Table 2

thin film.
Sample Field effect | Threshold|Sub-threshold|Rs of doped
D mobility voltage factor poly-Si
(cm’/Vsec)| (V) (V/dec) (Q/)
s] N 95 75 2.62 524
P 1.1 -185 2.35 807
st N 87 80 2.67 618
P 0.6 -185 2.38 893
52 N 15.7 6.0 1.60 218
P 3.1 -155 1.38 592
S N 145 6.5 1.67 621
P 2.7 -16.5 145 759
3 N 194 -15 0.75 2101
P 83 -05 0.50 2431
s4 N 9.7 35 1.01 365
P 27.1 -4.5 0.50 529
S5 N 22.9 0.5 0.57 5019
P 40.0 -2.0 0.38 3252
6 N 25.1 05 0.59 830
P 76.7 =25 0.31 583
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Oscillation frequency vs supply voltage(Vpop) of
the poly-Si TFT 23-stage CMOS inverter chain.
(a) Active film deposited using SiHs and
annealed by SPC, ELA (266mJ/cm®, ELA
(300mJ/icm?). (b) Active fim deposited using
Si:He and annealed by SPC, SPC+ELA
(300mJ/cm?), ELA (300mJ/cm?d).

Fig 3.
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Oscillation frequency vs supply voltage(Vop) of
poly-Si TFT 23-stage CMOS inverter chain.
Active thin fim deposited 500A and 1000A
thick using SiHs and annealed by SPC and
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Fig 5. The rate of frequency increase vs supply

voltage(Vop) of ring oscillator fabricated using
high-temperature ion implant@) and low-
temperature ion shower(b) doping process.
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