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—The Interference Effect of Electronic Waves(EWIE)

in the Ultra Thin Dielectric/Silicon Interface —
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ABSTRACT

This study concerned, after the oxide films(88[ A ]) and reoxidized nitride oxide(89] A 1)
were grown in a furnace and the MIS capacitor fabricated, with experimental comparison and
verfication about the Interference Effect of Electronic Waves(EWIE) in the ultra thin dielectric
/silicon interface.

As the result of EWIE phenomena
1. It is dominant in the high electric field, compared with that of the low electric field.

2. It shows weakly in the ONO, compared with that of SiQ..
Therefore, we predicted that the ONO had more strong resistance on a hot carrier effect than

the Si0O, had, was promising gate dielectrics in ULSI’s.
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Fig.3. Flowchart for device fabrication.

]
+
n

In(J/E()\“ [ A/V}]

1.00 (K13 1.20 1.30 1.40

I/Eox [ %10 7em/V ]

(a) OMEES] 3l

AN

ln(J/E()\Z) I’A/V")J

.
-48 4 e
e u Y T T T —T T

] t.10 1.0 .30 .0

I/Eox [ %10 "em/V]

(b) ONO Hgi 2l 558

a3 4 In(J/En) 2t (I/En) 45t
Fig.4. In (J/E()\z) - ( I/E()\) Characteristics.

4. BRE MR ¥ =8

14 49] (a), (W= FN ©2 EiRsE J/
Eov'(ydil) F VEou(xfil) o2 [Erst ZolH,
AR A7 881 A 1(0) B 89[ A1 4
& A EfeZ dehde el wiE o

FAZE 88[ AR KEB WF M T B%Rol



A7 AN EEs A AN4B Als 19913 39

LhERE S 28 4 Qladl, ol shol #ik
bl wel i RS BRAE 4 UD
fhocstar vk meh Oy BRG] M=
FN @ @ifrh ggetA s Fiel
ol &b Ayt VER T, fik R kel A
= ars) sl e EE

ouls ERE v
A8 Bl

ol il

Hied

50

N ) P
2 e \\ + i EER
~
ﬁ_u_ i
:'4 1211E
Wi \\
W
2
£ \

T
1.0 110 1.29 .30 1.40

|/E()\ [*10 Cm/V]
(a) O HER KUl

\ O B
e ‘\ + B
~ K .
< \ b
— 43
3, O EERE
i \\
W,
2
= LN
- -3 \:
46 \
"] K : t :: ! ‘..Jn 1.40

|/Eo\ [ %10 ‘em/V |
(b) ONO &1 Hi5H

T2 5. eskimCl CHE FEEs X W& I
(J/Enn) 2t (1/Eox) $51%

Fig.5. In{J/Eu<*) - (1/Es\) Characteristics of
theoretical and experimental Values

according to the insulator.

An(J/Ep”

19 59 (a), (b)E FNeidd HHN
(D% O ik 2 ONO HEs&Eel H5i dhagel

—E HeAsEZ FEEhAIA fitting A1 7] kg o,
Mol e BMELS Vodk #kol
upt ELAe R JER® a9 63 2
WS VHERI T

A ey ERAA B e
i ERE BIfR o R, JEEo Z FE
2 ghgeh & —mshe Bagelth e
H oo E 19 4 ¢ ¥ 59 ol
P gl delet g e —Ed KRB
Bigol #res vy, 1 FRE Si0./Si Rl
RS W RatR EREEel Tl o8
dolvtE Ao, T EES T BT
Hyyg s g & Aok oldid Bif £
HI(Current saturation) % & H¥ K
$i(Negative resistance) 2 O %<
HOB FipfEel #EsAel ¥ REE PO
1597 % Jol 5}, ONO #5590 5538 # 0.0733
[% ]ol122 iEgk ol wel EWIE B%
o] WMAFE ¥ 4 Ak EF, In(J/Ex’)

o] R R T BF KTF aely

A
L2 0

0.32

/ 00

o184

216 4 ’ ONO

212 4

E
202 4
2.06
Q.04 / \
0.03 4

2 ¥

-0.02 1
-0.04 1 /
-0.0¢

-0.08

r T T -
1.0 1.29 1% 1.40

V()\l Vi

:EI 6. Alﬂ(J/EU\ 2" Vl)\ 'l&
Fig.6. AIn(J/Eo\’) -Vox Characteristics.



B O AR/ AT RENMY BFE T 9%

AIn(J/En) = Voo Hhnol otet m#hshs
& vk T B0l wyEelAl Bt
= JHNoE, EEfLRie] (HiEfol A T
(Phonon) ¢}¢] g5 S o8 e ilS
WA Eo] E ke {uHol gL 158
oF BEfbBE RmEe RYy—PE(My)e) 4t
A o2 4ae 4 gtk

5. ¥

E

R Al Rl 9§ A Bl 9
&l 88[ A ]9l Si0.¢} 89 Alel ONOE pii
A1#A MIS Capacitord #{EST, # ik
of WOt EHikk B 4ROl o3 R T
W s ol Bet priEol ok

EWIE B %2 L EH Ml v &
WA Rl A RS 9 5 e,
RE MigfEet ®iafiel i MsEe ONO
HEZE #) 0.0733[ % ]ol2 O thi&7) # 0.
1597[ % Jolrr & ONO7} Qo w8} Tk
el AA velun® Za ONO #%E 7}
B (EEETO g ikl RS ¢ 5
k. webs, DRAM ##%E el el o
T oA AV HahE Ak ik 7
Wb KEEES Y, M ROl BRE %
ni FEMRSEZ] 919 @A o R O
Hl 3] FEdEo] &2 ONO ##kbiS EH sl

o HEA HEMS WEY £ AdS Aold,
a4 ULSIkel AlolE #skhio 2 xjo]
W ool et e sl sk

2 F XM

1) H. Sunami et.al.; Int. Sym. on VLSI Tec-
hnology Systems and Application, 4,
(1985).

2) M. S. Liang et.al.; in IEDM Tech. Dig.,
186, (1983).

3) T. Ito et.al.; IEEE Trans. Electron Devic-
es, ED-29, 498, (1982).

4) S. K. Lai et.al.; in IEDM Tech. Dig., 190,
(1983).

5) T. Hori and H. Iwasaki; IEEE Trans. El-
ectron Devices, ED-36, 340, (1989).

6) M. Lenzlinger et.al.; J. Appl Phys. 40,
28, (1969).

7) Z. A. Weinberg; J. Appl. Phys., 53, (7),
5052, (1982).

8) G. Lewicki and J. Maserjian; J. 4ppl.
Phys., 46, (7), 3032, (1975).

9) J. Maserjian and N. Zamani; J. Appl. P-
hys. 53, (1), 559, (1982).

(1990 74¥ 274 H<=



