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(_ Fabrication of Si-QDs Floating Gate nMOSFETs )

p-well & LOCOS
Np=1.5x1017

&Ridation (Tunnel SiOy: 3.3nm)
1000°C, 2%dry O,
0.1% HF Treatment

Si-QDs Formation by LPCVD
SiH4(100%), 575°C, 0.2Torr, 60

O B¥idation of Si-QDs Surface
850°C, 2%dry Oy, 1

O 58 Deposition & Oxidation (Control SiOy: 7.5nm)
a-Si(3.3nm): SipHg(10% in He), 440°C, 0.2

Torr

© Gate Fagngigalipn: 1000°C, 2%dry O
n+poly-Si
L/W=0.8um/10p

® Source/Drain Implantation

Si Quantum Dot
Density: ~3x1011X2cm-2
Average Height: ~7.2nm

Control SiO»: 7.5nm
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Ip-Vg Characteristics for n-MOSFET -
C D Gwith Si-QDs Floating Gate ) (Sweep Rate Dependence of I5-Vg Characterlstlcs))
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Transient Drain Current by Electron Charging .
C to Si-QDs Floating Gate ) (Temperature Dependence of I5-Vg & Ip-t Characterlstlcs))
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(Arrehnius Plots of Injection & Metastable Time ) (Model for Electron Charging in Si-QDs Floating Gate )
‘|O‘1 3 T T T T T
- V_=0.6V Quantization & Charging Energy .
i ¢ 0.6 : : : Si-QDs
- L Quantization Energyj A _
10% At,(2nd Injection) " 5' Ek=%{(%)2+2(27%)2} p
E D O m T
- \Atz( 2nd State) \ E,=0-29eV I
B r  1e/dot R
= N EA=031 eV —~ 0.4F ]
@,1 -1 \ = L 2R A
- 10 F - - . 2R B 1g% By
a E  Charging o
- G 0'3; Energy e~ é/— B
L E :E°'2 Ce o 2e/dot {1 | A | L. El
10% = 0.2f (C1+C2 B I E,
E w r Ec ] .
C L p-Si
I ot E,—]
= I S IR S TIME (s) . n+-Si { ¥
1 1 1 1
02.5 3 3.5 4 4.5 5 5.5 0 2 4 6 8 10 \ %/
1000/T(K-1) DOT HEIGHT (nm) SiO»




(Temporal Changes in Drain Current for Pulse Gate Bias)) ( Minimum Drain Current vs Gate Pulse Height ))
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