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Abstract: Threshold voltage shift caused by trapping and release of charge carriers in a thin-film
transistor (TFT) is implemented in AIM-SPICE tool. Turning on and off voltages are alternatively
applied to a TFT to extract charge trapping and releasing process. Each process is divided into
sequentially ordered processes, which are numerically modeled and implemented in a computer language.
The results show a good agreement with the experimental data, which are modeled. Since the proposed
method is independent of TFT's behavior models implemented in SPICE tools, it can be easily added to
them.
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1. M B A WHdsol Azt Aok B2 &A4lo] o] Fo
Act AR gt st FAS AMgsidels @
HhetE @A 2H (thin-film transistor, TFT)E A1 & TFTAAM 529 AL dojmeals= Zgag}
829 FAo] T Wb opzt FEAE 7B 9o o]Fo] MAEE Aow wmEI Qu} [3-5]. Bl
E AZte] 7hEstr] wiEel Be AL wolew gl Ao UojM FE A o|Fo] wAER &= TET
o [12]. 53] 2viEE 2e muld 7719 8 7} Rusal A, A LoA AzE = Edeo=
7t AN ojg FHE Ad TFTO tid o Qlsle] wMEAE FAsE 93 24 709 Rdn
T HE F7HeY. ol& lste] wigaA AdE Aol FA Yol REAYG olFe] EAZ oA
(amorphous silicon, a-Si) WFEAU F7] 9=, F A2 5= A o '
FA3E N A §F O%F A 7 QuEgon F A de] dejn BYASH olFe Y99S 49y
E EARYS F2 43S TFTE 7|9toa #2H9)
o [6]. a-Si TFTe M= AN A8 34
ojF EHAY olFo] FZEHYow, AR A9
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AVt)= A V“,(OO){I —exp[— (i?_]d” 1)
AVy(t)= A V,,,(OO){I ~ [1 +(%)a] ’i“} (@)

4714 at= 13} 2 Abol9] AFolm g Alztel 9
EHQ A%, 7= AGolth o mAES WA P
@ TFTSIA #3931 glov, 3%y FXE o
sdEz dysa o [57)

2E 7ol HqelY 3z
CERRE R
FE AREHE
A3 9o,
7le SE E

& AAsts d A7
dojx A €} vds] @A TFT7
fdz&dele 7% & =71 [8l&
o] =7 slillA EHAS olF 2
SH RdE3} o] Azt we} ohee
F7hehe BEeg Holy] wid HAY B Wl
bR E s gl [8l skAINE, TFTEAM = E8HAY
o] 59 7|7t FopA = FE AYE [59-11] 243}
7] wid g Eokdl TFTE 83 A2 ©
=¥ FA7F ofyA B InGaZnO TFTOAM 35
712t o dAEE BHAY olFe o2 2o B
AH A [5].

AV,(H)= A V,h((]){exp[— (%]i” ()
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Fig. 1. Voltage patterns applied to a TFT.
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Fig. 2. (a) Drain current when time varying voltages are
applied. The inset is the drain current during the third
“on” state. (b) drain current in “off” states.
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Fig. 3. Time dependent threshold voltage shift.
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Fig. 4. The distribution of n/(¢f=c2) for trapping and
releasing processes.
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71 n(eo)e FojA oA Ao hg FE
At ool o el HAFA &L Az

(steady-state)ol A ¢l E3H #3 Urolir, n,(0) Al
28 Agte] A7HE A Mo ojw] EIH A3} B
%, e ddx FHE EFsie AAFolT. AlEY
old o FHAHE AL 2 (B)elH, oA F
o] dAug Ao JFTE 74 6)9 =g
g 9EA 9o [13] o] ¥ SE RES #4314
o 2}S2ks W [16]3 AR Adel A vl
Ao sl F2 (BB Az HAudA e
dol thEoh ujehr A AlEHoHE A=
2 (6)8] A2HAEL ®Bo| AME3H, AXHEE
o] g¢dsl= Ef R EE Y FHE Haslsloof
Eig=3

FE Qe 88 Z A #E HAHL 4 4
Ry2 o|u] E3t5 0] Q7] wlio] & Aol A&3t

H

2 oZ o

J. KIEEME, Vol. 26, No. 5, pp. 341-346, May 2013: T. Jung

Spesmal T

oo Wifvd] [A]

PR

-
=

B
s.
E
B

Fig. 5. Simulation result.
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Fig. 6. Simulation result from the stretched-exponential
time dependent threshold voltage shift model implemented
in AIM-SPICE.
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