1999 = st sty stA el =28 1999. 7.19-21

NZ2 N0IE Hao IxE JINE= CAY A2I2 9ot EAXAH

IR, T LKA sl
SRS MBS, R0 FD1

Characteristics of the Novel Gate Insulator Structured Poly-Si TFT's

Han-Wook Hwang®*, Yong-Won Choi*, Yong-Sang Kim*, Han-Soo Kim**
*Dep’t of Electrical Engineering. Myongji University, **Dep’t of Electrical Engineering, Doowon Technical College

Abstract - We have investigated the electrical
characteristics of the poly-Si TFT’s with the novel
gate insulator structure. The gate insulator makes the
offset region to reduce leakage current, and the
electrical characteristics are obtained by employing
Virtual Wafer Fab. simulator. As increases the gate
insulator thickness above the offset region of this
structure from 0A to 2000A, the OFF state current
at V=10V decrease by two orders in magnitude while
ON state current doesn’t decrease significantly.
ON/OFF current ratios for conventional device and
the proposed device with 2000A gate insulator
thickness are 1.68x10° and 1.07x 10, respectively.

1.4 &
tEy dee we

B B |
EFA2E B} &
g 72 S7] WEe] n#d= AMLCDY 34 ¢
A & 9 J2E Y R4 A 5 e
2ZA% O AF7F g9 APz o, FAAF)
AtE ¢3S AUz den, ol ¥ flickering
S LAshe 9902 FAgEn(]1). vAR delE v
ERA2EY 54 AFe AEY =g FHIGA
2 F% Al o A (2), old B AA &
BAAE AP A8 =29 AoE R Lo xs)
AlE ZHFEE dFYLE @A =¢3ha LDD
(Lightly-Doped Drain) 7% % offsetT2% X4d 4
2ol A7l @] WA AeH3).

B dTdME A2E ACE AIe F2E AYE
923 deF g EdA2HE AdE, AL &
A9 H7te 93t SilvacoAtd) Virtual Wafer Fab
£ ol &3t AU|H EQE nEaY}

2.2 £
2.1 Horg £aXo x Y 2oy
A E AR co-planar FEREA], AoE AL

Y g B MEA FAse AP L Al
Il a9 Az FHFA e Wger 4o
o AEA F9E BARE ojeFYA 23Y wpaa
2 FE5td AoEY mHQ FHFRY 4F G
offseto] Fol¥nt. Add &xe] 25 19 19 B
Tt

9,
2l

AEA ALE 27 BY Mg Ao, a7 Az
AT FUQ PHOE AuAY 729 AYH P2
2% ¥4 24y 2 ax
714 24¢ n@sdn

Agke 2= (100) n% 422 71%sdl. 5000A
o dolE vehe FHY ¥ 84S 9

tg FRAA &A%Y, AL WY e R AolE A
€ AZEIAT. ACE AFE Y3t o2 Ay
weks 2000A9 FAE AU, Offsetd e
2 50%10%/cm?8 dose @ 45keVel ouAE
£ Fdstad A e, 600TAM 10AF¢E €5
dd ol TASNAYG. 3F RodFS
At A2ANA, offsetdd 9o AE
M(Tsox=0~2000A)9 WE = EXE
ER A}

+
L

Eeavly:e A

o
ol rgR S ol
o
o
At

active layer

Oxidized Substrate

offset region

% 1. AYE axte gz
Fig. 1. Schematic diagram of the proposed
device.
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Fig. 2. Doping profile of the proposed device.
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Fig. 3. Transfer characteristics for the convent-
ional and proposed devices
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Fig. 4. Lateral electric field distribution for the
conventional and proposed devices.

109

10"

10"

10"

10"

conventional

mrmemne T ox=1000A
--------- T, ., =2000A

§,0X

Electron Concentration (#Icm’)
T T T T T T T e T T T T

10* Il L i
0 S 10 15 20

Along the Distance (um)
I 5. OFFAE A e Ax 55 X
Fig. 5. Profile of electron density along the
distance at OFF state.

2 590A ZAIRhae} o], = d-AlolE FHYY
dAMe Hi AAFTE dukAQl Axke] A% 2.38X%
10'%/cm®, 200049 AlolE FPS AuUE A9
A9 1.37x10%/cm®e2 durAQ Axld] Hlg 223
il fFAEE & F Ut} olE offset FGolA Ao]
E Al aet §7) He AR A deFHoz ga
TS HolFn, ol§ Fi FHAFY FaddE 3
k. =gd ALE 5vVel 10VvE AV A -9
offset 9 919 AolE Hdute FAo ©E ¥AHA
Fo A7E 2¥ 69 ek =< Agke] 10V
QA A9 FYFA, 5VE A7t AS Agtd &AL
dWtAEQ Azl i3] off AeldA e AFe AV
adRen, B3 H4 AFY Fa0t AASA e
£ A3t} :

dAQ T Az AYE Fzo| oA Fa
27 B4 HS4E 239 v, FEAGL =#9 gl
10Ve) AS$ 7.54VAlM 655V Astgtr. =&,
offseto 2 A8te], FHAF HE9 Zagd Wt on
ARE 4oz 2903 AxEM 2288 on/off AF
Hlo] g mo] Yadlel & AFoA 33 moH
oM = offset 99 99 AcE BAL] TAJ ut
€ onAFY Fie AY gl ud guixgd A9}
Hag¢ A i ZA8eE 3RS Jeidg. 9693
QA Aztel offetd e ol 200049 AolE HALS
AYe A" 279 on/off AFY(Vp=10V)E &

-1966 -



g w7z 1.68x10°% 1.07x10722 Atd &z
b duAQ) P20} Lol ¥d on/off AFMI W
$532 glatact.

Offset 9 #el Aol dA=gl FA wE ond

29 Bht A9 Qb W QWA £A5 vlwe 73
$ tx gase A%E deiLG. agu, 29 ol
A 71&71e @44 0.68V/dect 1.25V/decE YEMR
o0, g A =+EE offsetFF o At A
3} ol¥EEIt ta Zadd Jagd B9 Adgks
Y ol 712V AE 59 FH9 4F I

Ag BAYe A(transconductance, g,,) & 3 A3t
o dQed, oy tid (5],
N w
Em= aVG _/‘lncarL VD
Vp
ID—O at VG_ V1‘+T
Infp o VG—
=g9 AYE 10VaArg A%, offset 449 A9 A
dF9 = ]°ﬂ g &z A WALE Eld o9
ov #8 Ag % £9 o)A 137]—4 H3lg 29 7
of ZAIE ul, %@1@?}. FAAFY &4, 2 on/off
AFY el S4o] dubA Fzo| ]Eﬂ Rﬂ°“ﬂ A&7}
of S ¢S EAF & A

(=]

»
-
F'S

—a— Threshold volitage

8ol —e— Subthreshold Siope 4

L
-
N

-
o
T
P
Subthreshold Slope (V/dec)

724

Threshoid voltage (V)
i
©
(-]

6.8}

A1
g
»

o4 0 1000 2000
Gate insulator thickness {(A)

28 7. AClE Hd%e FAC nE FEAG 2
B A oA s1gre) Wi

Fig. 7. Variation fo the threshold voltage and

subthreshold slope with different gate

insulator above off region. [(closed

symbol (for Vp=5V), open symbol (for

°
'S

M

VD= 10\[)]

10° I T T 10°

100l —a— OFF state current
z a —Q—Mmlmum current 4107
-~ o
= E s
c 10°F -
o 4 SN =
¢ e
3 10k 2
e 1107
8 10°k 2
w
| J107°E
[} =

o
10 T——————o o o™
o
10" L L v 107"
s} 1000 2000

Gate insulator thickness (A)

28 6. ACE AdFY FA 4 FEAF 4%

Fig. 6. Leakage current with different gate
insulator thickness above offset
region.(closed symbol (for Vp=5V),
open symbol{for Vp=10V))

¥l Ad 22 FA 0 & 54 W59 ¥
Table 1. Device parameters of poly-Si TFT's
with different gate insulator thickness

proposed structure

conventional
Tsox=1000A Ts0x=2000A

Vin(V) 7.54 6.84 6.55
S.S5.(V/dec) 0.68 0.72 1.25
Iorr(A)  6.06Xx107  1.62x10%  8.04x107"°
Inin(A)  5.51x107™  1.07x10™"  2.60x107
Ion(A) 9.27x10°  3.34x10°  2.77x10%
Ion/Torr  1.68X10°  3.12Xx10° 1.07x10’
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