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Fig. 1

tron concentration for different electron mobilities;

(a) Compensation ratios of GaN versus elec-

(b) Comparision between the theoretical results (the
signals) and the simulated model values (the dotted
lines)
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Fig.2 Variable temperature Hall-effect measurements results for Si doped GaN (points) from Ref.[11] and our
theoretical fitting with full account of the scattering (solid curve) where o s i s ptac @nd p,e are scatterings,respec-
tively,due to optical phonon,ionized impurity,acoustic-mode deformation and piezoelectric field (a) Hall-mobili-
ty fitting; (b) Hall-concentration fitting
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Table 1 Comparison between the model of compensation ratio and the values through fitting of temperature depend-

ent Hall effect measurements

4 {8 (300K) HhEHE
it L3R BRI EBA
Nyu/cm™3 g/ (em?/(V « 8)) A O BEHUE Ochin BRI Osi

Ref.[12] [ 1.1%x10"7 670 0.45 0.40 0.35
Ref.[13] e[ 1.8%10Y7 593 0.40 0.38 0.29
1# ,Ref.[14] Ik 2.1x10Y7 568 0.30 0.37 0.27
Ref.[15] 8 1.2X10V7 785 0.24 0.16 0.17
74um[ 16] e[ 7.6X1016 845 0.28 0.23 0.28
40pm,Ref.[16] e[ 1.2%107 730 0.19 0.27 0.25
15,m.Ref.[16] E[E 1.8 10" 576 0.21 0.40 0.31
A.Ref.[17] Si 1.3%x10"7 535 0.38 0.54 0.42
B.Ref.[17] Si 2.9x10"7 335 0.42 0.61 0.38
57794 ,Ref.[18] Si 5.6Xx 1017 280 0.62 0.90 0.64
5940 # ,Ref.[18] Si 1.4Xx10% 260 0.44 0.81 0.54
5776 £ .Ref.[18] Si 1.6Xx107 230 0.50 0.84 0.55
5754 # .Ref.[18] Si 2.1%x10Y7 220 0.49 0.81 0.52
1°,Ref.[10] Si 1.7 X 10" 620 0.27 0.36 0.29
0", Ref.[10] Si 2.1x10"7 456 0.37 0.52 0.36
Ref.[19] Si 1.5%X107 725 0.26 0.22 0.20
1# ,Ref.[20] Si 3.0x10"7 312 0.43 0.63 0.39
24 ,Ref.[20] Si 5.4 %10V 301 0.36 0.55 0.30
2# ,Ref.[14] Si 9.3Xx10'6 370 0.63 0.76 0.55
3# .Ref.[14] Si 2.2%1017 501 0.40 0.45 0.31
Ref.[21] Si 6.6Xx10'6 462 0.55 0.73 0.57
Ref.[22] Si 1.5X 10" 545 0.37 0.49 0.38
Ref.[23] Si 8.8X 1016 433 0.48 0.71 0.54
Ref.[23] Si 5.0X10"7 331 0.33 0.52 0.29
Ref.[24] o 4.4%10Y7 314 0.39 0.57 0.33
Ref.[25] o) 9.3x105 409 0.84 0.98 0.80
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Table 2 Material parameters of GaN used in the scat-

tering formulas

S8 5/ AL BfH
HASA R IR D es/(F/m) 10. 4eo
WS A o H B Gy 4D e~ /(F/m) 5. 47¢
R o/ (kg/m*) 6.10x 103
7 s(m/s) 6.59 X 10°
AT AR Ei/eV 9.2
W PERE 5 %L hp./(C/m?) 0.5
L AT m* /kg 0.22my
M2 TR A hwio/meV 91.2
Zyfb T i M/kg 1.936Xx10°26
2L TR Va/m? 2.283x10° %

The
lines and the dots are the simulated values and the

tron concentration for different Hall mobilities

measured variable temperature Hall data,respectively.
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Fig.4 Variable temperature Hall results of two sam-

ples One unintentionally and the other Si-doped.
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Fig. 5 Variable temperature Hall results of two sam-

ples One unintentionally and the other Si-doped.
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Fig. 6 (a) Compensation ratios of heavily Si-doped
GaN versus Hall concentration for different Hall mob-
ilities; (b) Comparison between the theoretical results
and our model value for heavily Si-doped GaN
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Analytic Models for Compensation Ratio of Wurtzite n-GaN
at Room Temperature
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Abstract: Based on Chin’s theory,which describes the concentration and compensation ratio dependencies of the low-field

mobility in gallium nitride in wide concentration ranges (10" ~10*c¢cm™?) at room temperature.an analytic model for the

compensation ratio of unintentionally doped GaN at room temperature has been obtained. Another model for Si-doped GaN

has also been obtained by use of theoretical calculations and computational methods. A comparison of these models with the

fitting value from experimental results shows that the new analytic models have a good agreement in the electron concentra-

tion range of 3X 10 ~10"%cm"~

3
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