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Determination of Memory Trap Distribution in Charge Trap Type
SONOSFET NVSM Celis Using Single Junction Charge Pumping Method
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Abstract

The Si-Si0O; interface trap and nitride bulk trap distribution of SONOSFET(polysilicon-oxide-
nitride-oxide-semiconductor field effect transistor) NVSM (nonvolatile semiconductor memory) cell is
investigated by single junction charge pumping method. The device was fabricated by 0.35 um standard
logic fabrication process including the ONO stack dielectrics. The thickness of ONO dielectricis are
24 A for tunnel oxide, 74 A for nitride and 25 A for blocking oxide, respectively. By the use of
single junction charge pumping method, the lateral profiles of both interface and memory traps can be
calculated directly from experimental charge pumping results without complex numerical simulation.
The interface traps were almost uniformly distributed over the whole channel region and its maximum
value was 7.97x10° /cm® The memory traps were uniformly distributed in the nitride layer and its
maximum value was 1.04x10" /cm® The degradation characteristics of SONOSFET with write/erase
cycling also were investigated.

Key Words(Z R 80{) : SONOSFET, Charge pumping current, NVSM, ONO dielectric, Traps

719} Aol 27)/A 979 BEL AHREYE F
7HAFIL Ade] BRolEx A, EYAYelF, 719
e AA7H4: 2 FHolE, a8lx 7IYRAE4 A
58 7txe dsehgast vA-udYasia Ay
9] Exjo] ¥ ARE At 7IABAE RAbsEd
s3] Fasich

T. P. Ma7t EgE& A8 A8 Add ddF
3 A3y ¥ui(single junction charge pumping
method)*¥& olae] HstRWuPH® Ve uiss E@
NEY ool X840l glo] EHPANZRY AHFY
Hog AdAold g =Y FHY EXE 7Y

1. HE

-

SONOS EEPROME A% AzFAe] gsm, 3
o] 4 MYHoz 7&/4AY £ Jen, e =
g2ad% Y, 719 FX $Ho| $y8q AHMLY, I
A vFLH T dEHE A4 AR HZA
ez 2E2an Jop? vlex o Y48 BHYY
Agatg BaA Ayt A EYPe) EYY xE
ey & 7)3E ol&sle MIEYY vHLA

w0 Fedgn AN FEA

(MEEYA =97 44% $&d8, Fax: 02-941-6008
E-mail : kyseo@daisy.gwu.ackr)

2000 64¥ 13Y A<, 20004 9€ 259 WA R

F ok =¥ B FEED okl Ny FEE 2%
£ AE AHgo] vhedtn FHAHY 9% FAHS
ZAMEHE o] 848 £E Atk & A7 E 035 m

822



EE 233322 #& Alde] SONOSFETE Az}
T BUUY ARYY P AeHd Aol o
£ S-S0, AWn ez slgege) FrHg
EEE DAY £Y, 71%/27 B3 Be iz
o 943 BYE zABEL,

2.0l

SUdY HIAEIHLHE A APAAY 74
R 33499+ 29 19 (a), (s} 2o}

Charge pump pulse
HP B1101A

JUL
é —° Float
Lo %V ]
HP 4155B

(a)

Pumped region

a8 1 (a) SYHY HEEY 2L AW A 744
(b) AdZolol Mg AU T4 B
ot vtk ACE Hasle @A)
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