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Table 1 Ideal emitter P-GaSb parameters

BASH Hifl
AR T H A HEHRn (300 K) 1.4 %10 cm”
I E: SiNyJZ 0.19 pm
GaSbHih 500 um
NAEZEX B Telb it 2x10"7cm”

AE,,, = AN"

PHIGaSEEH IR R AL (300 KD

GaSbH 7L %
HMmax + Hmin

= fpin+ ——————
= Hmin ® (N + Na )/ Neet)®

GaSb* /UL B
U= fimin + Hmax + Hmin
e 1+((Np + NA)/Nref)H

- B
A6 Rraa = - (np =)

(R4 Rag = (Can+ Cpp) (np —n?)

i 6 R = —— P
= TSRH T(p+n)+7,(n+n;)

SnS np—n?

LA Rsur = ploo =)

Sn(P"'"i)"'Sp(ﬂ‘*'ﬂi)

gap
A=1x10"eV-cm

Himax = 6 600 cm®/ (V-s)
Himin = 850 cm’/ (V-s)
Nyeg=8x 10" cm™
a=1.8

Uimax = 1250 cm”/ (V-s)
Hmin = 85 cm’/ (V-s)
Neg=4x10"cm”
a=44
B=85x10"cm’/s

¢ =10

Co=Cy=5x10"cms

T, =10 ns
Tp =600 ns

8,=8,=10"cm/s

L1 SR BOR BT B RE

A

AT H Zn R TH Y B B 4T GaSb HLth M B8 11 52
W, K03 umMP BURE, HRIRERE (ERFC)
R Zny BB RBERITH, EER TRy Hok &
7E1 % 10"~8 x 10" em JuFE Y, GaSbHLt N &%

(IQE) MZRALAE L

100 e
80 F
S
M 60 b
& o0
i §
i 40 | — 1x10%cm™
z — 5x10"% cm™®
1x10" ¢cm3
20 — 5%x10" cm™
— 8x10" cm™

400 600 800 1000120014001 6001 8002 000
WK /mm

B WETHE (QE) MKy k& LIE N
Fig. 1 Variation of internal quantum efficiency (IQE) with surface
diffusion concentration
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Fig. 2 Variation of internal quantum efficiency (IQE) with diffusion depth

ZEGE1 500 KIEIL R Em ST 61, AR 8k
JE ) GaSb R R B KA tH DD, a3 s
1.40 0
1.35F
1.30

1.25

R ER/W

1.20 v

l-150.1 0‘.2 0‘.3 0‘.4 0‘.5 0‘.6 0‘.7 0‘.8
T HOR B /um
B3 RS BRRE T R TP

Fig. 3 Variation of output power (P,,,,) With diffusion depth
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Fig. 4 Variation of Internal Quantum Efficiency (IQE) with doping
concentration in base region
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Fig. 5 Variation of Internal Quantum Efficiency (IQE) with
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Fig. 6 Schematic diagram and Physical diagram of quasi-sealing box
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Fig. 7 Diagram of Zn-diffusion system
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Fig. 8 Flow chart of GaSb cell prepared by Zn-diffusion
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Table 3 Performance of GaSb cells prepared from

different batches
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15 475 382 123.7 0.685
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Fig. 9 Self-made battery rapid test system and details
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Fig. 11 Radiator temperature variation curves with electric heating power
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800 13.85 0.335 228 0.49
900 28.78 0.380 5.99 0.55
1 000 53.72 0.410 13.22 0.60
1100 91.89 0.430 25.22 0.64
1200 147.97 0.445 43.66 0.66
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Fabrication and Performance Testing of GaSb Cells in Deep Space

Radioisotope Thermophotovoltaic Systems

TANG Liangliang"*, LI Jiapeng"’, LIU Yonghui"’, SHAO Jianxiong"’, TIAN Dai’, HAN Chengzhi’,
ZHU Anwen’, QIU Jiawen’

(1. MOE Frontiers Science Center for Rare Isotopes, Lanzhou University, Lanzhou 730000, China;
2. School of Nuclear Science and Technology, Lanzhou 730000, China;
3. Beijing Institute of Spacecraft System Engineering, Beijing 100190, China)

Abstract: For improving the efficiency of the deep space radioisotope thermophotovoltaic system and the urgent need for
domestically produced infrared thermal photovoltaic energy conversion devices, this study conducted research on the manufacturing
process of GaSb cells and established fundamental parameters for cell preparation through PC1D simulation calculations. The double
diffusion method was employed for cell fabrication while simultaneously a self-made rapid testing system was established to evaluate
their performance and continuously optimize related preparation processes. Furthermore, variations in GaSb cell performance under
different radiation temperatures were explored. The diffusion law of Zn in GaSb was mastered, and the developed GaSb cells
achieved high output power and filling factor under the same radiation spectrum. This work lays a solid research foundation for
enhancing efficiency and engineering applications of deep space thermophotovoltaic isotope power systems.

Keywords: RTPV; simulation of gallium antimonide cells; cell fabrication; output performance analysis

Highlights:

e The high efficiency GaSb thermophotovoltaic cells were prepared using the double diffusion process.

o A self-made cell rapid testing system was built.

e The output performance of GaSb cells was tested under varying radiation temperatures.
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