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ABSTRACT

Thermally stimulated currents have been measured to
investigate the trap characteristics of the MONQOS
structures  with the tunneling oxide layer of 20A thick,
nitride layer of 73A thick and blocking oxide layer of 40A
thick. By changing the write -in voltage and the write -in
temperature, peaks of the I—T characteristic curve due to
the nitride bulk traps and the blocking oxide - nitride
interface traps were separated from each other
experimentally. The results indicate that the nitride bulk
traps are distributed spatially at a single energy level and
the blocking oxide - nitride interface traps are distributed
energetically at interface.

1. 4 &

Zzag Age] svelagl AAYE vy A=A
v} 2 2l (nonvolatile semiconductor memory : NVSM)& ¢
% scaled MONOS(metal -oxide—nitride—oxide—semiconductor)
729 A3 A4 olgd seleld EYR ¥ WwEsIFA dig
ALY Y& M5-7] HEME ZlgEge) 2 f o 5
colete] dlg A7 "asdn, ojzd HAA Mt A3
Hola AFHez 7AEHZ dTde WyezEs AY
& 334 (nonsteady state) 2 # F, ATy 9
#f 2oz E oAl Aeols] HES FAHE WY
¢l 423 A F(thermally stimulated current : TSC) &AW
of Ak EAIAF 2AYE o] 43 I-T FYIHNG

ENstE2A A8, AJHLZT  MNOS(metal-nitride
~oxide-semiconductor) F£9 ZIAEH® P AWERe] ¥
E 3 A geuE ghg 7 dF A oln] wag
g 9gk? sz, MONOS =9 EREHE ZAle7)
AN AAFHE AWl LY ATFE ofy uang
ul glct.

B mEdAE BHygatsinte] 20A, e 734, B
274819t0] 40A MONOS F2 9 EfE 2AE7 o
A AdRAFAFE ANt Write-in g9 A7) 2
write-in &%) B & [-T B4FHE 2z A3
gya EQ R EEA48T-AgetAn sfoe AP
Helag B3t

2. N9 A%

v B¢ MONOS 719 4Ad wE7] d#A AHEY
dlelme v A& 6-9Q-cml (100)4ke] p¥ A
shx A o), B'd P A2 tunneling oxide) & 950TC, A<t
AN A2Z HAAF AbA(nitrogen-diluted oxygen, Oz :
Nz=0.15L/min : 15¢/min)& AHE&A sjo|M& 3083
dARAA AL, 2 FAE At ARG
70T SiHLClst NHz9] Ef7t28 W§AA LPCVD
Yoz HUy Adsier g HAAHAY. o)W, EFHE
SiHCle NHz 7b29) f %€ 22 30scem, 450scem <13
ok o1 @A HHAY Astete] FAE 100A0A 27
Ar#tah(blocking oxide)& 950T¢] Aol HzO0=5¢2



/min:8 £ /ming! EYILEE AHEHA Asehg AT
224 AFAZ el £AE HA0h Bzasie 44
F400Ce He BHA7IA 308 delvig dalsdrt
ga7avt 44% dhde AFTAL 13A0ld A
EATE HY T4 MoSkst Curt 05%, Siel 1% &
g AE 29" Y-S ol 88t AdZ HHAZ o)FF
Fol, ojgA AZAP MONOS 7jdiate goisE =
13% 2t

BLOCKING OXIDE(40A)

%/’ /Z;, 7 NITRIDE(73A)

TUNNELING OXIDEQ20A)

Fig.l. Cross section of MONOS structure.
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Fig.2. High—-frequency C-V characteristic curves for
different write~in voltages at BIK.
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Fig.3.. I-T characteristic curves for different write-in
voltages. Write—-in voltage was applied at 81K.
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Fig 4. I-T characteristic curves due to the memory traps
for different write~in voltages. Write-in voltage
was applied at 81K,
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Fig5. Correlation between the charges calculated from
I-T curves in Fig.4 and from the flathand voltage
shift.

d4de AE & & gt 7N, AEURE A=354
x10%cm?], SHAVHG AMANY2E  C=349x107
[(F/emPlol Z)akel AbEE At

ol4e) AMdBRE 2939 TH(@), (b R (09 245K
qrMel HelmE Z|dEHA gF dHolasg Yag
Si-Si0; AR generation ¥ojArl FAA Heln,
olEE FH(DZ MY NAEYY 9 g HAeojlagd Ei
4 ASE ¢ F o 2340l B bs) go] 7Y
Egdd 9@ welart yeldE 2X%E write-in At
Azl @ AL ¢ F AT W, ol 14EY
o] g duvAEHE vl wEolel FdE, write-in
Aol FF Z1dASF] Frste Ad A A3
My ZIdEAL] 303 2xE sdsfor o 193 R
g4l R ulel go] FA e Y& EPo gy
2l &g ouists n2F9 FHLE write-in AY] F

680

w3 25 NE HAA HE g ol RWE Efe] T
Hog W& E¥H AYA w&oll. Wrte-in A<lel
2 48 HFEe o ARdRH 223 gx AAE
ol Y FTHoZ UL IAA ANJLEAN WE B
EH 37| dEolet 4gE

81K, 230K, 240K, 260K %! 280KE write-in 258 ¥
2|8t Vg=-+3Ve] Ao|Evjojojx AGTAAN x5
& P=028K/secZ 7143 AN Z}z} dAFAFE A3
A write-in 25 @& I-TE4IZHE d& 4 slon
2 Ase 2963 Ak o), write-in AL 2717 Vw
=—8Voln QI7tAE 0&IoIUTT. 2 B viel
o] write-in EE7 FolFel wil AFE df AL
HRE BEI write-in £571 260K SRR = Ho
a§ YA Azsie] 280KY #HE FAY Mo|2E Y
g, o] write-in %7t Foldo wal 1P4e| M %
t EUE Z|dER] AAFTARA 71987 diele 4
Zgr.

40

Ty = 81K *
- Ty =20K
—eewes Ty W 40K
e Ty = 260K
st Ty ™ 280K

BF
0
5}

V. =+ 3.0V

B =0.23Kiscc
V- 80V

CURRENT (pa)
- 3

; . ada 1
100 156 200

250
TEMPERATURE (K)

Fig6. I-T characteristic curves for different write-in
temperatures.
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Fig7. I~T characteristic curves for different write~in
voltages. Write-in voltage was applied at 300K,
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Fig8. I-T characteristic curves due to the memory traps
for different write-in voltages, Write~in voltages
was applied at 300K.
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