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Abstract Hexagonal-columnar-shaped GaN microcrystals with a dimension of 5~27m in diameter and 2~27m in
height were grown on sapphire substrate by the direct reaction of NH; and Ga vapor from liquid Ga source at the tem-
perature range of 1050~1150C. At the initial stage of GaN growth process, the GaN crystals were grown preferably
along c-axis direction, but further increasé in growth conditions, i. e. ; growth temperature, growth time, and HN; gas
flows, resulted in the drop of growth rate and prefer to grow along a-axis direction. With increase of the GaN crystal-
lite size, both intensity of XRD and neutra}—donor bound exciton-related emission band (I,) were increased, and the

fact that full width at half maximum wagf decreased means that the quality of GaN crystals were improved.
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Fig. 1. Schematic diagram of apparatus used for growth of GaN
by vapor transport method .
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Fig. 2. Scanning electron microscopy images of plane view (left
side) and 45° tilted view (right side) of the GaN crystals grown
by vapor transport with the conditions in table 1.

Table 1. Growth conditions for the GaN crystals shown in Fig. 2.

Growth Parameters e @ ®) (© @ () ®
Temperature(C) 1100 1100 1100 1130 1100 1100
Time(min) 10 - 60 540 60 240 ) 240
NH; flows(scem) 24 24 24 24 18 24
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Fig. 3. Dependence of the GaN crystal size ratio of height to di-
ameter {c/a) on the growth time at the temperature of 1100T.
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Fig. 4. GaN crystal size of diameter and height as a function of
the growth temperature.
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Fig. 5. Dependence of the GaN crystal size ratio of height to di-
ameter (c/a) on the NH; flow rates.

spectroscopy) &} ZI}EHE GaN<9 AAS GaNHe}
GaN.Hol|l &J5lo] o]Fox|H, o]Fo] 2R H| wat 4A
Eo| A3 Zagota skelet. =8 Baranov 52
Ga+ (GaN &) 23e] GaN ZA9 27] A&zl A
= Ga¥} N 33E o]9o] GaCH;, GaO, GaCN 2 Ga0,
29 EH vlAgE Ga "Hol"l Foll oJste] A e] 5
2, o]5o°] o 258 Folt GaN ¥ Ealo) 2Jslo
AAo] Ai=lng AdAge] atoha kot upehA,
Gao 248 FFH= 7I1AAH Ga #FE 383] FA&
3, Ga9) £ JAHE GaNE dEAA AAFeR
# GaN ZAAE Ho} 24 AR 5 & Aoz 43
t}. AAZ Fischer 52! Ga2] 2& 1240CE f-#38}
T Gaxt 7] Alole] 2EAE 10~20CTE F-A3}4 250
m/he] £%=2 GaNE AAstgerd, Baranov 52'0
1000~1300C 2] 2= ¢ Ga+ (GaN &%) 2 7|
A}ole] 2 3E 10~100CE FX%te Gas AAES
0.1~ 1.1mm/hE At} me}la, Alule]e] 7))o B}
£ GaN AAS 4%4317] 9lMe Gad 22§ A
=4 A8t 7]A4H 9 Ga TFL 8 NH.9b9) ¥k
o 9J3le] Gaglol YA GaNE dHo 2 Fsisle 7|
o] sl dgl| FF3tedok 3, o}-& GaFH 7|F A}o]
o] 2EatolE A Fo 2 uhg-of Fojsle A5 F
AbE 71X Ak & Zlelh

3.2. ME=xHol| 2 GaN Z2H2| &4

2% 62 11 20 Xl A7 A8 9igt XRD A=
& vebd Aolch AAE GaN ZAAE) 23 XRD ="
€ GaN 23 7o' S¥iA AA] Y|AH sFsle=
(00.2) & (00.4) HeozRe 7}gl 5|d Hz9] Fepu|
He) sl (10.1), (10.2) 2 (10.3) 37 =EE Hoj
et (10.0) B3 (11.0) A Soll 23 A= A s
Row, F 42° FTdA TR AME-E Alglo]o9
(00.6) B 97t siHo] A ettt 1¥ 602 P
A3 (2% 6-a, b, ¢), A=} 7k AY (2
6-b, d), NH;2| f-sFo] F7}3ol w2} (¥ 6-¢, ) T} 2
A5l o3t A7z vjgte] Z]A ") 23t 3" o) F5
A Jeh s AFLZRE GaN A o) -5 W3ko 7 F
weks|o] AAES o 4 ot

(10.3)
(20.0)
(11.2
(201
(00.4)
(20.2)

(10.0)
(00.2)
I TR}
ALO,
(00.6)
(10.2)

- (11.0)

Log. X-ray Intensity (arb. units)

20 30 40 50 60 70 80
Diffraction Angle, 26 (degree)

Fig. 6. XRD patterns of GaN crystals grown by vapor transport
at the conditions in table 1.
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Fig. 7. PL spectra at 10 K from GaN crystals grown with the
conditions in table 1.
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