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Fig. 1. Cross section view of a-Si:H TFTs.
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Fig. 2. (color online) Transfer characteristics of the
a-Si:H TFTs.
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Fig. 3. (color online) Output characteristics of the a-
Si:H TFTs.
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Fig. 4. Band bending versus gate-source voltage in the
a-Si:H TFT.

3 BUHRIMEFE RS

Mg A SRIE T PR R BEHLER. RS
DN IR 75 5 7 2 -5 IR 7 ) T R4 T R 5 R A
K, FAEMRMUE I T BONEE, SO
PTG E N a-Si:H TFT (R A7 75 45 4 1) 52
AUEE $ fi o BEGH RSB 75 0 52 000 L IR AR 7 15 )
SRS 2 18] AR SGHE FETFIN L 2 8RS B 7
WEIT.

3.1 ERHHRSTIE R RSN IR

T2 AR S BN (Agilent B1500)
AR 7 IR A (Keysight E4727A) #)7 a-Si:H
TFT FHEARE 7 8 R 4 A B1500 ) SMU H#
JC IR 28 L S HU AR AL, SR E4AT27A R 2
W ARIIGE 75 TEOR B s R AL o, Sl 284
SR AT 75 TBOK B G A UL B, 38 75 78 25 140 A 5

R AR ER EOCAH . H BHL, ISR F K &R St (Keysight
Waferpro) fi2 4 #% £F 1 4 N\ fr B BT AT B 3)
VLFC.

BT B IR R S, W] 7R I R EN B
Ves — Vin = 3 VEARFE Ve 2640 F, M5 88 4HCAR
Mk 7 T S i BE (Sp ) B A 1) AR 4k, Wi 5 i,

10-19

Vas Ias
— 0.1V, 0.23 pA
— 0.5V, 1.20 pA
— 3.0V, 459 pA
9.0V, 4.86 pA

i

10—20 r
102t

10—22 s

SID/A2~HZ_ 1

10-F
10-2F
10-25 '

[ Ves—Vuu=3V
10-26  W/L = 3750 pm/3.5 pm
L 1 1

1
100 10t 102 103 104
Frequency/Hz

5 (MTIEE) AR Vag &4+ T a-Si:H TFT [R5
FUIFREEEL Sip
Fig. 5. (color online) Noise spectral densities in the

a-Si:H TFTs with varied drain-source voltages.
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Fig. 6. (color online) Low frequency noise versus over-
drive voltage in the a-Si:H TFT.
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Fig. 8. (color online) Low-frequency noise versus drain
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in the whole region by considering contact resistance.
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Abstract

Low-frequency noise in the hydrogenated amorphous silicon thin film transistor is investigated in this paper. The
drain current noise spectral density shows a 1/f” (v & 0.92, f represents frequency) behavior which ascribes to fluctu-
ations of the interfacial trapped charges due to the dynamic trapping and de-trapping of free carriers into slow oxide
traps and localized traps. The normalized noise has the power law dependence on overdrive voltage, and the power
law coefficient is about —1 which illustrates that the flicker noise is dominated by mobility fluctuation mechanism.
By considering the contact resistance, and emission and trapping processes of carriers between localized states in the
Si/SiN, interface, the variation of low frequency noise with drain current is analyzed and fitted by use of the theory of
carrier number fluctuation with correlated mobility fluctuation (AN-Ap model). Furthermore, the relationship between
surface band-bending and gate voltage is extracted based on subthreshold current-voltage characteristics, and thus the
density of localized states is then extracted through the measurement of drain current noise power spectral density. The
experimental results show an exponential localized state distribution in the band-gap while densities of two defect modes
at the bottom of conduction band Nt; and Nty are about 6.31 x 10'® and 1.26 x 10'® cm™3.eV™!, and corresponding
characteristic temperatures Tr1 and Tre are about 192 and 290 K, which is similar to the reported distribution of tail
states in the amorphous silicon layer. Finally, the average Hooge’s parameter is extracted to estimate the quality of

devices and materials.

Keywords: amorphous silicon, thin film transistor, low-frequency noise, density of localized state
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