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Thermal Analysis for High Efficiency of Point Contact Solar Cell
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Abstract: This paper was carried about thermal analysis for high efficiency point contact solar cell.

Therefore, we carried about 2-D device and process simulator according to design and process parameters.

As a result of simulations, power transfer efficiency have decreased more increasing temperature. Especially,

power transfer efficiency of room temperature have been showed 25%.

The other hand, power transfer

efficiency of 350 K kalvin temperature have been showed 20%. Therefore, we will considered design with

thermal dissipation of device.
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Fig. 1. The structure of point contact solar cell.

Table 1. Device parameter for simulation.

Parameter Value Parameter Value
. N+ BSF
Cell Pitch(um) 100 width(um) 10
Substrate N+ BSF
Thickness(um) 200 Thickness(um) 08
Substrate Pealk doning i
Concentration 1E16 cak dopng in 5E20
5 emitter(/cm”)
(/cm”)
. N+ Front Surface
Al
(SR.ggatmf 005 Field 04
12,um. Thickness(um)
. Peak Doping in
AR t
- coatng 0.07 N+ Front Surface | 2EI9
(SBNH4,um) Field (/cm®)
Surface
Contact
on af ) 10 Recombivation 100
openingium Velocity (cm/sec)
P+ Emitt
- bmiter 8 Life Time 100us
width(um)
P+ Emitter Incident light
0.9 . 90
thickness beam(”)
Peak doping in Gap between N+
1E1
emitter(/cm®) 9 and P+(um) °
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Fig. 2. The temperature distribution of point contact

solar cell.
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Fig. 3. The I-V characteristics of point contact solar cell
according to temperature.
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Fig. 4. The P-V characteristics of point-contact solar
cell according to temperature.

Table 2. Thermal data of point contact solar cell.

Temp. | Efficiency |  fij (lesoc—7 Voc (xllr(;lﬂ Vm
(K %) Factor | em2) V)1 A/em?) W)
250 29.3737 | 0.8181 | 4.6085 0.7791 | 4.3517 0.6750
260 | 285349 | 0.8109 | 4.6060 | 0.7639 | 4.2274 0.6750
270 | 27.7158 | 0.8016 | 4.6033 0.7511 | 4.2640 0.6500
280 26.8552 | 0.7924 | 4.6004 0.7367 | 4.2293 0.6350
290 | 259504 | 0.7835 | 4.5974 | 0.7204 | 4.1521 0.6250
300 | 251351 | 0.7764 | 4.5943 0.7046 | 4.1892 0.6000
310 24.2507 | 0.7671 | 4.5911 0.6886 | 4.2175 0.5750
320 | 233600 | 0.7543 | 4.5878 | 0.6751 | 4.0627 0.5750
330 | 225604 | 0.7487 | 4.5841 0.6573 | 4.1019 0.5500
340 21.6978 | 0.7385 | 4.5798 0.6415 | 4.1329 0.5250
350 | 20.7909 | 0.7255 | 4.5744 | 0.6265 | 3.9636 0.5245
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Fig. 5. The efficiency characteristics of point

contact solar cell according to temperature.
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