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Fabricaton of Nonvolatile Memory for System on
Panel (1)
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Poly-Si TFT with high carrier
mobility is essential for realization of
System-on-Panel which integrates circuit
logic, I/O interfaces, data memory and
power supplies onto the glass. The
manufacture of nonvolatile memory for

panel is the goal of this plan. The



advantage of nonvolatile memory is to
keep the information in the device without
power consumption and suitable for
portable products. Tunneling oxide plays a
key role of nonvolatile memory. The
improvement of tunneling oxide grown at
low temperature (<600°C) is the first task
for us to accomplish. We will fabricate
two types of nonvolatile memory, Flash
and NROM. The characteristics of two
memories, such as endurance, memory
window, retention time and write/erase

speed will be investigated.

Key words: System-on-Panel, nonvolatile

memory, low temperature

AR 3 AR G B
B e AL G E e B B4
J:yzélla]%r\ﬁ
FOEME B o AL G el Y
- BE &S g L WP TR

TFT LCD st 4e ff i

BRAFF- AU ARE - a
RIS T TR S 8 T I Y
FALT Beends (v o AT A L Hlivs

B ehd L AR R
B Fla At 9% ) simple twin poly-Si

v 3

TFT EEPROM 1 & & & o

A TS G e 4B

e MOR L enfll ik R G b e
R e 1T o B grdo T Ak
ozt i F i 4
“THE 4 5L PECVD (plasma enhanced

2 N ,:%
MR R

chemical vapor deposition) T Fi

100nm m/'ma EJ ‘/}: "3—(8. Sl)

auc O ALY ,
e R MR

2. Mg

B

ENY 24 “-\%': BB f;ﬂ}g\: I 24 (POly-SI) °

3. R MRS Ff Ap
# % 3L PECVD (plasma enhanced
chemical vapor deposition):ic & 15nm

18I0, 4 7 A& o

4, & * I 5 HTE AT TR TR

i E RS fe 0 TEL{S % LT
R R RN S
5. iﬁMoW’Tmﬁm]\ % T

Tl%T2¢%%m°&@%;aﬁ
¢ £ * PECVD it SiO24R 7
S RS LR x o B G
BlAo®l - =r7 > # & & S il
A Bl S a2 g AR R AT

'/-F o
p =g %
d Bl= R o A ik b s
PR AT RMELA 2o P

S BFT %M GATE § (512 f



(Floating gate) » = % = 3g % & W eikhik
v 2 x4k (Source / drain)ip iy (o4
W (Control gate) - iz 4k e )Ih?l el
R DA RS o d & R DIPR
B > ArBl =

TFT cha 3 6 > 28 5 72522 g %

AN A VE- 1 1)

T % 0 1 1 a4 [ (control gate)*s 4r T
JRPES IR T RE € B A F - R

7 oo B8(Thin Film Transistors)_+ » < #R 4

3

R A E TS B % - JETFT ! a2
FeoeheHada BRAS TFT b’L’rﬁé
w0 I B B IR P H
SRR F G o T B AL G F
BAFERE e AR
At E G e < A ket
Lerd o AT M OFE I E SR
Ao o FAPRA R - 3T &
B ch R &R (gate) & MR i & & 1&(S/D) c4p
3 € etz (overlap) o #-F 04RE Se g
Tk e
A T3 A7 F overlap ch it

kB E B RE
d Ble 0 Vg-ID B » 7 o7 )

TRl Ry EXER REEEL SV R -3

TFT e R4 o ¥ d L BT 8 Y
i T on (lon) » ¢

H 4v o ip R PR F] 2 JRop >t overlap

¥ overlap =3 4o > &

PR S ‘;Ei{’.BHB%gE"f”?E%—'\ » 1B 1F

4 W isde & %% /& (Control gate

Couple floating gate) siac # 3 4v o F 5 {
ST R RS -3 TFT > 5 - 3
TFT eh s #%% o

(R
% 4B

202 & overlap e ff 0 &
Bzt o HR
I 91w > Hizfpl gty ¥ U d b E
B F) e 2T g A F overlap kg 4o

Ble il (FiE 2T e R B E AR T

$4 o BHROLENE IV 2 5 - 3
S FIAVPE LS SR s ARk gt R R TFT

TFH ez

T te e R g et > APy Hge
B4 7 B (reliability) #4F 3 o 1€ B =
[V = S VAR CC R N N i U s
~ it ey L 1 (endurance) v % i i 4
(retention) = i - -k & > F]pt Poly-Si
EEPROM ] i+ 3t33 45 + £.7 (7 ¢ 0

Q)%

KRS ET ER
o gy A @ iF Poly-Si
EEPROM-ON/OFF ratio :£ 8 i order -
S.S i 0.172 V/dec. - £ kAP 78 7 3

B oo F AR

A4

‘o d Z3ET & Ao overlap Vo4 g akeh
B4z Bt lon &2 5 K4 lon ¥ 14
bo B-3f Beeds 1F i‘aﬁ: B e )

B R



(4) References

[1] S. Seki, et al., IEEE Electron Device
Letter.,, vol. EDL-8, no. 9, pp. 425-427,
Sept. 1987.

[2] M. Matsuo, et al., Conference SSDM,
pp. 437-439. 1993.

[3] M. Yoshimi et al, IEEE Trans Electron
Devices, vol. 44, no. 3, Mar 1997

[4] A. Nishiyama et al, IEEE Trans
Electron Devices, vol. 44, no. 12, Dec
1997.

[5] J. R. Tucker et al., Appl Phys. Letter. 1
Aug, pp. 618-620 1994.

[6] Myung Kwan Cho; Kim,
D.M.,Electron Device Letters , Volume:
21 Issue: 8 , Aug. 2000 Page(s): 399
-401

[7] Min She; Takeuchi, H.; Tsu-Jae

King ,Electron Device Letters, IEEE ,
\Volume: 24 Issue: 5, May 2003 Page(s):
309 -311

[8] Castrucci, D.P.; Nonvolatile Memory
Technology Conference, 1998. 1998
Proceedings. Seventh Biennial IEEE ,
22-24 June 1998 Page(s): 100

[9] Kencke, D.L.; Xin Wang; Ouyang, Q.;
Mudanai, S.; Tasch, A., Jr.; Banerjee, S.K.,
Electron Devices Meeting, 2000. IEDM
Technical Digest. International , 10-13
Dec. 2000 Page(s): 105 -108

[10] Hao Fang; Haddad, S.; Chi Chang;

Jih Lien, Electron Devices Meeting, 1994.
Technical Digest., International , 11-14
Dec. 1994 Page(s): 467 -470

(B) &3 %4

Al g BT
AR 3T LRI g % 0 BT
BT OUE Y L AR T iR

40 k% SONOS Hifeislies £

GETEES E0 S RS T L

B B o= b5 95% e



e

g]— i ’EE_!' /‘

L e
4

m‘\

>

S S

e

Ko

o,

LIS

B0 )

yJL e

PG K b
e S

S K
S I
| e b 4

e e et et L
P L5, P55,
e

4

I,

LIS

LR R TR T MM M,

L R R R

P R P,

o
S S
A S R
AR S

"“’ 4L
B =

2 2HTH e g =

o

% 1

i S_iO 15n|n

ﬂ—

TR

A {308

Bt

L

@l T A2 B



Floating Gate Control Gate Floating Gate Control Gate
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