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(The Charge Trapping Properties of ONO Dielectric Films)
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Abstract

This paper is analyzed the charge trapping and electrical properties of 0(Oxide), NO(Nitrided
oxide) and ONO(Reoxidized nitrided oxide) as dielectric films in MIS structures. We have processed
bottom oxide and top oxide by the thermal method, and nitride(Si3 Ng) by the LPCVD(Low
Pressure Chemical Vapor Deposition) method on P-type(100) Silicon wafer.

We have studied the charge trapping properties of the dielectrics by using a computer controlled
DLTS system, All of the dielectric films are shown peak nearly at 300K. Those are bulk traps. Many
trap densities which is detected in NO films, but traps. Many trap densities which is detected in NO
films. Varing the nitride thickness, the trap densities of thinner nitride is decreased than the thicker
nitride. Finally we have found that trap densities of ONO films is affected by nitride thickness.
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Table 1. A sample specification versus groth
conditions.
4427 | 1ST OXIDE NITRIDE 2ND OXIDE
(Thermal) (LPCVD) (Thermal)
Time Thuick Time | Thick | Time | Temp
Azt (min) [ (A) | (min) | (A) | (min) | ("C)
1 3 16
2 3 16
) 15 6 100
Si0,
16 6 100
3 3 16 20 40
4 3- 16 20 40
7 3 16 30 60
; 8 3 16 30 60
NO
11 3 16 34 80
12 3 16 M 80
5 3 16 20 40 30 850
6 3 16 20 40 30 850
9 3 16 30 60 30 850
10 3 16 30 60 30 850
ONO
13 3 16 34 80 30 850
14 3 16 3 80 30 850
Crvostat I’ N P |
180-450K) !‘ _#_ " T.CAT-typey
\ T //'
Pulse C-acter/ Mz Yoltage
gencrator {HP-42804) Multimeter
IP-8011A) UIP-347841
Plotter Computer
(1BH-TC)
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Table 2. Ativation energy and capture cross
section of traps.
Traps Er(eV) e lem?)
015 —1 0.500 3.798x 10"
NO4 -1 0.400 4.903x10°"°
-2 0.027 7.719x 10
NO7 -1 0.079 7.127x10°'°
—2 1.033 7.502 x 1077
—3 0.790 1.846x 107"
NO11l —1 0.690 1.327x 107
-2 0.802 7.246x107°
ON09 -1 0.680 1.956 <107
—2 0.257 6.158 <1072
ONO13 -1 0.571 1.683x10°'*
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