55 XX #55 XX 1 85 2 K E R Vol. XX, No. XX
XXXX 4F XX H J. Infrared Millim. Waves XX, XXXX

XEHS:1001-9014(XXXX)XX-0001-10 DOI:10. 11972/j. issn. 1001-9014. XXXX. XX. 001

E F InP/In,;;Ga, ,As #F #2HME RZ B 1550nm M L BE=
Has

kEH, N #', Hwm, # o7
(1. rpEPBlERE EIGEARYBERISE T 21N PR 3R 5 5086 %, FIF 200083 ;
2. T ERFERE KRS, AT, 100049
3. B H R Bt GBS SR A S 8000 %, 1, 200433)

. R X T 3T InPlin, Ga, ,As #EHA Z B 1550 nm 3 Kot s B4 5. B LRk BB E R A X
JB R R G 45 M (Si0, F1 SIN) , B4 R BOK R H 3k 96%, A A Bt AE R WA SR MK R ek, ThE
BERE RN B, BN ETREEQE)E 2%, 7547 mW/em? 3Ot sh 2 5 F T, b Wb B 3 R ik
27 23%, B pMBTEELHERFZ UK TFEATNGE, £ ZFE FZF & E4ELARE M0 E 5Kk A
HFBEE, Y RERAE AR AR EAFR— SR OBEG LY, LB KSR A o, AR FENE
T B R E R B R M e, o R R R e A R T T |

X £ HHOBEKREM; InP/In,Ga, As; REBRSTEN; TLAEEESR

R E 45 . TN304 SCHERERIDAD . A

1550 nm InP/In,.;Ga,,As laser power converters
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Abstract: We present the design, simulation, and experimental validation of a InP/In, ,Ga, ,,As laser power converters
for the wavelength of 1550 nm. By optimizing the thickness of the absorption layer and using a double-layer anti-reflec-
tion structure (SiO, and SiN), By optimizing the thickness of the absorption layer and adopting a dual-layer anti-reflec-
tive structure (SiO, and SiN) , the device achieved an absorptance of 96% under 1550 nm laser irradiation, demonstrat-
ing insensitivity to angle variation and robust to wavelength shifts. The experimental results are in good agreement with
the theoretical calculation results. The external quantum efficiency (EQE) reaches 92%. Under a laser power density of
47 mW/cm?, the cell’s conversion efficiency reached 23%. Further refinement of device processing is needed to reduce
series and shunt resistances, thereby enhancing the overall efficiency of the laser photovoltaic cell. In addition, this
study delves into the impact of cell area on the photovoltaic performance, providing optimization directions for the min-
iaturization of laser photovoltaic cells.
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laser photovoltaic cell.
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image of the fabricated device.
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Fig. 4 Optical simulation results and experimental results: (a) Absorptance (4), reflectance (R), and transmittance (7) of the

proposed device without an anti-reflective layer versus the thickness of the absorber (,,,,.) at 1550 nm; (b) Reflectance versus the

thicknesses of anti-reflective layer (fg,, fg) With #,,,,,=4050 nm at 1550 nm; (c) Results of the calculated and experimental reflec-

tion spectra. S1 and S2 represent the sample with and without anti-reflective layers, respectively; (d) Absorptance of the proposed

device as a function of laser wavelength and incident angle
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Table 1 Electrical parameters of the Laser photovoltaic Cells at T=300K
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Fig. 5 Electrical simulation results and experimental test results: (a) External quantum efficiency (EQE) spectrum of the laser
photovoltaic cell. Red curve represents the theoretical calculation result, Blue solid line shows the experimental measurement; (b)
Current density-voltage (J-V) curve of the laser photovoltaic cell at 1550 nm and a power density of P= 47 mW/cm?. Blue solid line

is the experimental result, red dash-dotted line represents the calculated result, black dashed line shows the fitted result
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Fig. 7 Performance parameters of laser photovoltaic cells with different cell areas versus the incident power density: (a) open-cir-

cuit voltage; (b) conversion efficiency
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Table 2 The performance parameters of laser photo-

%

voltaic cells with different cell area at the

peak point.

0.2x 0. 5%

Cell Area(mm®) 1x1 2x2 4x4
0.2 0.5
Vv, (mV) 320 330 380 355 340
J, (mA/em?) 1458 565 457 174 56
FF (%) 56.3 524 535  55.8  56.0
My (%) 20.7 19.9 234 228 227
P (mW/em®) 1268 491 397 151 47
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