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Table 1  Main parameters of samples
Thickness | Thickness | InGaN growth InGaN
Samples

of GaN of InGaN lemperalure gmwth :-iprf(-'.(l
99288 1. 2um 0. 4um 850°C 0. 8um/h
99124 0. 8um 0. 4um 800°C 0.4pm/h
99281 l. 2um 0. 4pym 750°C 0. 8um/h
99344 1. 2um 0. 8um 8007 1. 6um/h
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Fig. 1 X-ray 6/28 triangle crystal diffraction spectra

of different InGaN/GaN layers
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Table 2 Main measured values of InGaN layers

ClnGal In percent | Einian b
Samples | 28/( ) | FWHM
nm /G /eV /eV
99288 | 34.42 - 0. 52025 4.57 2.9342 | 8.88
99124 | 34.15| 6.5" | 0.52460 10.7 2.6962 | 5.59
99281 | 33.83 ? 0. 52965 19. 4 2.4390 | 4.85
99344 | 33.57 | 7.8 | 0.53348 26. 1 2,2322 | 3.97
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Fig. 2 Energy—gap change of InGaN layers and

related bowing factor versus In composition
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Fig. 3 Photoluminescence spectra of InGaN

layer in # 99124 sample at different low temper—

ature
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peak of InGaN layers at different temperature

Band gap change of photoluminescence
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Table 3 Simulation parameters of Varnish experience
formula on different InGaN samples in Fig. 4

. Parameters for curve simulation
Samples | T T

Eo/eV o/(eV * K" | B/K
99288 2,99
99124 2.75
4104 300
99281 | 2.47
99344 | 2.29
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Fig. 5 Photoluminescence intensity change of
InGaN layers on different exciting power at room

temperature
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Fig. 6 Optical reflection spectra of different InGaN

layers at room temperature
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with different In composition at room temperature
(a) shown in logarithmie coordinate; (b) shown in linear

coordinate
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Table 4 Hall measurements on InGaN samples men-

tioned above

Resistivity Electron Mobility
Samples [ Hactor X R
/(8 * em) density/em”* |/{em® =V "5 1)
99124 {4,913 107 3| 0.9921 | - 2.096x 10" 60.7
99281 |5.409X 10" | 0.9260 - 4.8828x 10" 23.4
99288 |3.899X 107 7| 0.9629 |- 2. 5512 10" 62.8
99344 |1.071x10° % 0.8191 |- 8. 8761 10" 65.9
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Optical and Electronic Properties of InGaN Thin Film Layers

Han Peide, Liu Xianglin, Wang Xiaohui, Yuan Hairong, Chen Zhen, Li Yufeng,
Lu Yuan, Wang Du, Lu Dacheng and Wang Zhanguo

(Laboratory of Semiconductor Materials Science, [nstitute of Semiconductors, The Chinese Academy of Sciences. Bejjing 100083, China)

Abstract: InGaN layers grown on GaN/A1:03 complex substrates by metalorganic vapor phase epitaxy (MOVPE) are studied
by X-ray diffraction. photoluminescence ( PL), optical reflectance and Hall measurements. It is found that: (1) these InGaN
layers are the single erystals, and their In composition could be increased from 0 to 0.26; (2) single peak, no multi-peaks, in
the photoluminescence spectra can be controlled between 360 and 555nm: (3) these photoluminescence are from direct carrier—
combination over energy gap, instead of indirect combination through impurity levels: (4) there is high electron density in the

layers: (5) the crystalline quality of InGaN layers decreases with the increasing of In composition.
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