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A study on the carrier trapping characteristics of the dry and wet oxide filas
under the avalanche injection

AAZ, A%y, 4dg9A’
(Kyung-Ho Chung, Yang-Hi Chong, Yong-Guol Park)

.

B JF A= dry oxide $F wet oxide® MOS capacitorZ A &8l avalanche &3¢ A
Bog Aziute] Ao EYPPEY S FAEA

dry oxidedl A+ avalanche AAF < A AR trappinge] FEHo 2 Aoyttt wet oxide
e F¢ &7]d AA trappingel FZ=Ho|ti7} hole trappinge] FEHOE vtHA He
turn-around #4e} dojwtrh FYPAIZre] HojA W thA] HA} trappinge] FEHeR EHE
T o) turn-around Aol Yolutty

2k3lete]l E¥Y parameter® ZAAS] A8 AYAAE V2 39 FFHI U2 48 EH
< 7HAE Ad g o] ERE o4 L AP A¥AA curve-fittingd 27 HE
29t 7 A FHL AUk

Abstract

The MOS capacitors with the dry oxide and the wet oxide are fabricated to investigate
the carrier trapping due to the avalanche injection of electrons,

The carrier trapping in the oxide depends on the oxidation conditions under the
avalanche injection of electrons, Electron trapping occurs dominantly in the dry oxide,
For the wet oxide, during the avalanche injection of electrons electron trapping occurs
dominantly in the first stage but positive charge generation takes over in the next
stage, Showing so called turn-around phenomenon, When the injection time is prolonged,
the turn-around phenomenon occurs once more,

Based on the experimental results, the carrier trapping model for system having
multiple traps is proposed and is fitted with experimental data in order to determine
trap parameters of the dry oxide and the wet oxide,
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Table 1 Capture cross section and trap
densities under Avalanche inj-
ection of electrons,

dry oxlde thickness 4304 7004 10004

Trap] Nilca-2) 1,680x101t | 6,367X10%t | 9.551x 104!
! o1 [caz] 8.003X 10718 | 1.236x10~1% | 1,851 x 10-t2

Trap| Nzlce-2) 2.351X1092 | 1,963X10t2 | 1.171x 102
: o2{ca?] 1.311X1072° | 1,123x10"20 | 5,122 x10-20

Trap| Nalca-2] 2.434 x 1010 5.497Xx10%0 3.323x101¢
3

os(ca?} 2,032X1071% | 1,231 X10~t? | 5.083x10-20

Generatlon Factor | 1.103x10~% 4.324x10°° 2.905:X10°°
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Table 2 Capture cross section and trap
densities under Avalanche inj-
ection of electrons,

wet oxlde thickness 5004 700 A 1000 A

Trap| Nilca™2) 1.069X% 1012 2.890x 1012 3.178x10t2
! oulca?) 7.036x10-1* | 58981018 | 7.157 X101
Trap{ Nzlcs-2] 1.042X 1012 | 1.677x10t2 | 1.001 X102
: oelca?] 3,221X10°20 | 4.618X1072% | 3,898 X 10°%°
Trap| Nalca-2] 7.851x104¢ | 5.515X 101} 1.334X 1012
? o3{ca?] 4.535X1071? | 4.542X1071% | 1.108 X 10-1?
Generation Factor | 1.627x10* 5.378ax10°* 8.426 X 1077
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