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Abstract: The In, ,,Ga, ;P material, as a semiconductor material with broad energy bandgap and
matching lattice parameters with GaAs, has obtained widespread attention and application, such as
GaAs-based short-wavelength lasers and aluminum-free lasers. Aiming on its applications in different
fields, different demands are proposed on the properties of In, ,,Ga, 5P materials, which lead to chang-
es in the orderliness of In, ,,Ga, P, and then, its luminescence properties. In this paper, the lumines-
cence-characteristics effect of the orderliness of In, ,,Ga, ;,P material on semi-insulated GaAs substrate
was studied using metal organic chemical vapour deposition(MOCVD) technology. The doping flux of
SiH, and DEZn and the change of V /Il ratio can affect the ordering of In, ,,Ga, ,,P material. The results
of room temperature PL test and low temperature PL test show that the increase of the doping flux of the
two dopants can lead to the decrease of the order degree of In, ,,Ga, ,,P, thus causing the blue-shift of the
emission wavelength of InGaP. In addition, the increase of V /Il ratio leads to the increase of the order-

ess of In, ,,Ga, ,,P, which leads to the red shift of the luminescence wavelength of the sample.
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Fig.1 The room temperature PL of Si-doped InGaP as a

function of SiH, flow rate

B =z 38 = DA el T D 4 IR O n=
T J52 7 1) 7 1 22 B0 N il InGaP rp K LAY In 1
Ga J5F & A AH BA 80, (454 P 25 M 78 J 2 i 2k
K B LA™, R, SiH, B Y 35 i R A
T InGaP AT ¥ FE , {l InGaP Y E 27 B AZ 55 o

N T #E— LA InGaP A3 5 3 09 B AR & i Si
15 2% 5| R B VR B B 0 BT T B0, X N RS 2
BESL AT T Hall W05, 3R 25 5L an il 2 T 7R o B
& SiH, U a3, FR S B B TR JE N 2. 93%
10" em™” B I 2] 1. 10x10"™ cm™ 2% 7 7 i B R N
2490 cm® V' s AR F] 542 em®- V75T ] HL B R
M1710 Q-0 FEMEE 215 Q-0 SiH, i A 1
T A v 2% BT BB R 2, ASAE IR A B G 1k BR AT
FERWWETHENY 2 FE, Hrar b Y R T
) B 3 2| S BORE b 9 R R EE S
Hall il i 31F B SiH, 48 4% i & 19 3% 3 80 InGaP
9 UL W B 1S K B AR T InGaP MOBHI A 7 BE
R HAE R P

1.2E+18

B B =3
—a—Carrier concentration/cm

11800
ks . —=—Sheet resistivity/(Q-[J7") = 12500
£ LOE+18 —— Mobility/(cm®-V'+s™) 11600 —
3 . : K
£ 8.0E+17F / 14005 4000
2 {1200 = T
£ N £ o
£ 6o0B7 / 11000 2 1500 2
S 40E+17f ot 1800 = E
8 1600 % 11000 =
R 2N £ <
3 2.0E+17 \n\'\ d400 @ <
A . 4
0.0E+00F * I 500

T T T 0

40 50 60

Doping SiH, flow rate/(mL-min™")

K2 48 Si-InGaP (WL PERE S SiH, B X R

Fig.2 The electrical properties of Si-doped InGaP as a function of SiH, flow rate
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