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Electrical Characteristics of NVM Devices Using SPC Substrate
In-Chan Hwang, Jeoung-In Lee, J. Yi

School of information and communication engineering, Sungkyunkwan University

Abstract - In this paper, the p-channel poly Si thin-film transistors (poly-Si TFT's) using formed by solid phase

crystallization (SPC) on glass substrate were fabricated. And we propose an ONO(Oxide-Nitride-Oxide) multilayer as the

gate insulator for poly-Si TFT's to indicate non-volatile memory (NVM) effect. Poly-Si TFT is investigated by measuring

the electrical properties of poly-Si films, such as I-V characteristics, on/off current ratio. NVM characteristics is showed

by measuring the threshold voltage change of TFT through I-V characteristics.
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& 1. Cross-sectional view of LTPS NVM device
(Si0,=85 A, SizN,=100 A ,SiON=23 A,
L=14ym, W=14um)

ATE MB2UAS E2E0F BES 860 |l
Of MECUCH 0% 500A FHY HIRE aIZ(@S)E

_.60_



PECVD (Plasma Enhanced Chemical Vapor Deposition) e
S SO0 EHGIYAM, a8i LUUD SPC YYUE =50
#EE ARACH ONO(oxide-nitride-oxide)Z & 22t 234 9
tunnel oxide &, 100A charge trap nitride®, 85A blocking
oxide LT TFHGT N UCH DLE tunnel oxideZ o & &
871 IS0 rough® poly-SiEBHE N,O E2E0 HAIS
RACt. Charge trap region2 SiN, 2 QM0 charge trap site®
=07l #5t3 silicon nitride(SINDE S ESIULH HOJE
S48 ZR0BE ZFNACH ion shower THE 0IR

Of0 &A% =g NAE pv2 SBEHACH

.80 ¥ 0¥

AEO AFRE AXN LUF AIZESH 231 OHE HH0j o
AE Ot & B3lgE 28 & (threshold voltage; Vi)l
HIE I8 29 Ip-Vo B4 JIHZWA 20 8 2 U0
HOIE B0 100sec O -13VE HIOINA SIRE &
o 100sce SO +10VE HIOIAS Ji8F OO 2219
Vil SBISIE SO ol & & QULH 01248 v, #
S NVM A XHEAM NI ¥ AN 88 LIEINHCH 3
on/off MJHIDF 1078 107 A M 2 5 order RE UE

g2 =2 + Ut

40

3 M L] S L ]
1x10
2 1 | =it
1310 - & =13V, 100s
Pt A +10V.1008
g 1xt0° ;
e Iy
; 1x10
O axio™ & MONOS NV
= f{ S0,7854
o 0-11 &3N4-x00£
- an SION=23%
= on=n2
& 1o NG L
1 o-‘3 L4 L) L E v ) 1] Al ]
0 -2 -4 B -8 -10
Gate Voltage(V)

& 2. Ip-Vs Characteristic of NVM device after biasing
on gate electrode for 100 seconds (one is +10V, the other
is -13V), and the details of the device is indicated.
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& 3. (a) Programing of NVM device :
the voltage of gate electrode is high,
(b) Erasing of NVM device :
the voltage of gate electrode is low
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