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Table 2 Channel-electron mobility model parameters
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Fig. 2 Output characteristic curves



%81 BRI S . T BB 4H-SIC MOSFET & 5 14 38 W T3 5% % i A1 1255

5 #ig

SR P55 L 2 - 1L PR T S O 2R U5 B T 0 L 4R
T B S 2 RO [ E A A M T TR
HEBLAUY 4H-SiC n-MOSFET & i 1436 i1 7L % R
BRI P T AR RY B A OC 2 B T e R ) A4
SER G ILR AT AR T AR A AR L P T LA
B FCH T B A TR 22

&%k

[ 1] Xulingping, Wu Haiping,Li Peitao,ct al. Effect of SiO,/SiC
interface on inversion channel electron mobility of 4H-SiC
n-MOSFET. Chinese Journal of Semiconductors, 2004, 25
(2):200(in Chinese) [ 15 ¥, 2 ¥, Bl 1%, 4. Si0, /SiC
FHifi X 4H-SiC n-MOSFET [ 4 38 L 7~ 1L B8 3 (1052 . >
SR 241 ,2004,25(2) : 200 ]

[ 2] Powell S K. Goldsman N, Lelis A, et al. High-temperature
modeling and characterization of 6H silicon carbide metal-
oxide-semiconductor field-effect transistors. J Appl Phys,
2005,97:046106-1

[3] Zeng Y A.White M H.Das M K. Electron transport model-
ing in the inversion layers of 4H and 6H-SiC MOSFETs on
implanted regions. Solid-State Electron,2005,49:1017

[4] Pérez-Tomas A,Godignon P, Mestres N, et al. A field-effect
electron mobility model for SiC MOSFETs including high
density of traps at the interface. Microelectron Eng, 2006,
83:440

[ 5] Potbhare S.Goldsman N, Pennington G.et al. A quasi-two-
dimensional depth-dependent mobility model suitable for de-
vice simulation for Coulombic scattering due to interface
trapped charges.J Appl Phys,2006,100:044516-1

[ 6] Roschke M., Schwierz F. Electron mobility models for 4H.,

[7]

L9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

6H,and 3C SiC.IEEE Trans Electron Devices,2001,48(7) .
1442

Huang C L, Gildenblat G S. Measurements and modeling of
the n-channel MOSFET inversion layer mobility and device
characteristics in the temperature range 60 ~ 300K. IEEE
Trans Electron Devices,1990,37(5) :1289

Cheng B H, Woo J. A temperature-dependent MOSFET in-
version layer carrier mobility model for device and circuit
simulation. IEEE Trans Electron Devices,1997,44(2) :343
Powell S K, Goldsman N,McGarrity J M,et al. Physics-based
numerical modeling and characterization of 6H-silicon car-
bide metal-oxide-semiconductor field-effect transistors. J
Appl Phys,2002,92(7) :4053

Lombardi C,Manzini S,Saporito A,et al. A physically based
mobility model for numerical simulation of nonplanar de-
vices. IEEE Trans Comput-Aided Des,1988,7(11):1164
Ferry D K. Effects of surface roughness in inversion layer
transport. IEDM Technical Digest,1984:605

Chainy K, Huang J H. Duster J,et al. A MOSFET electron
mobility model of wide temperature range (77 ~400K) for
IC simulation. Semicond Sci Technol,1997,12.355

Potbhare S, Goldsman N, Pennington G,et al. Numerical and
experimental characterization of 4H-silicon carbide lateral
metal-oxide-semiconductor field-effect transistor. J Appl
Phys,2006,100:044515-1

Gamiz F,Roldan J B, Lopez-Villanueva J A, et al. Electron
velocity saturation in quantized silicon carbide inversion lay-
ers. Appl Phys Lett,1996,69(15) :2219

Levinshtein M E, Rumyantsev S L,Shur M S. Properties of
advanced semiconductor materials: GaN, AIN, InN, BN, SiC,
SiGe. New York:John Wiley & Sons, 2001

Yano H, Hirao T, Kimoto T,et al. A cause for highly im-
proved channel mobility of 4H-SiC metal-oxide-semiconduc-
tor ficld-effect transistors on the (1120) face. Appl Phys
Lett,2001,78(3) :374

Temperature-Dependent 4H-SiC MOSFET Channel-Electron Mobility
Model for Circuit Simulation
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Abstract: An improved temperature-dependent 4H-SiC MOSFET channel-electron mobility model for circuit simulation is es-

tablished. Some factors are introduced,including the effects of temperature on transverse effective electric field and surface

roughness scattering,the dependence of the saturation drift velocity of the electron on transverse effective electric field and

temperature,and an improved interface trapped charge and fixed oxide charge coulomb scattering model. In addition, the in-

terface state parameters and fixed oxide charge density are extracted by simulation with the experimental temperature-

threshold voltage curve. The simulated output characteristic curves with this model agree with experimental results.
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