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The Collaboration

In collaboration with TSC, we would like to focus on the
development of the ///-V semiconductor-based space solar
cell that can be used in NARIT and TSC space project.

The research and development of this IlI-V semiconductor-based
space solar cell will include:
- Design and fabrication technology #designed and developed by Thai scientists
- Materials and device characterization and optimization
- The Space solar cell prototypes #ready for large-scale production
- Space-device certified
- Cross technology Incorporation #combine with other materials technologies

CU-Narit-TSC collaborated meeting on project space solar cell (20t June 2022, 13:00-15:00)
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In collaboration with: Semiconductor Device Research Laboratory (SDRL), Faculty of Engineering, CU
Metallurgy and Materials Science Research Institute (MMRI), CU

CU-Narit-TSC collaborated meeting on project space solar cell (20t June 2022, 13:00-15:00)



\\\W
/%ﬂ‘\‘

Y Chula

/

( Highest efficiency provided by I1I-V solar cells ) 72 Aula

Best Research-Cell Efficiencies RETTITERRRRRRRRRRE #WNREL....
L1 : :
U Bpibon Loty |} emra el Thedim . .
T8 =-..m--mﬂ : o L
B ] Sl Lr) I:q;
T ey s o min @ amepprcd S w ieedes
A= 7 Mo peccs pom-cromamr) s By
& Vit peaiead § v
Bl Fras-fomcacs oF ey et b P T e et
A0 O ewrjomcinm o romy - B Bt il
il e § e iy 2T
Euw
iy
g Fi ]
Y el
S o
16
12
B
L9
| [opuian
a I|_IIII|-I-:I---|I|IIIFJ_III

el g

CU-Narit-TSC collaborated meeting on project space solar cell (20t June 2022, 13:00-15:00)

"
*
“
*

IIIIIIIIIIIII

(IMM, 3?2)(} Saitec

(4-J, Z87x) NREL
Solardunc | FhG-ISE/ Soitec =1(6-J,143x) P 47.1%)
(LM, 'Eu_i?x]

FETTRCON
408x)

"~ NREL ‘
(4.1 3270

‘i Sni}ec

6-junction solar cell measured
under 143x concentrated

AM1.5 solar spectrum

e Although, it provides highest

efficiency, the production cost

is extremely large!!



Candidate llI-V materials
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2-inch GaAs substrate
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For AMO —space solar spectrum
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* GaAs is one of interesting candidates

e Bandgap=1.42eV

 Commercially available for substrate
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* For space solar cell (operated under AMO), we now mainly focus on 3-junction cell

HIV Multi-Junction Solar Cells
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e Efficiency of 3-junction solar cell under AMO
(Space solar cell)
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A. W. Bett, et al, Proc. of the 28th Europ. Photovoltaic Solar Energy Conference and Exhibition, Paris, France, 30 Sept.- 4 Oct., 2013, pp. 1-6.
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( Current generated in each junction ) i Olula
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* Photon absorption and current generation in each junction

Efficiency 30 % under AMO ‘
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( Calculation of current & efficiency
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(1) Photocurrent

Photon flux q)ph
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(2) Dark current
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Possible maximum efficiency
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Maximum efficiency under AMO for single junction = 28% at Eg =1.3eV
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( Solar cell with additional physics phenomena )

e This SQ maximum limit only consider

100% absorbed photon |:> Output current
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 There are other unavoidable physics phenomena in solar cell

Decrease
efficiency

There is an opportunity for research and development to improve

the efficiency of available space solar cell! #incorporated design
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---» ldeal SQ maximum limit (GaAs bulk 1.42 eV) 28%

U

The simplest n-p GaAs single junction
(With additional physics phenomena) ~17-18%

Efficiency (%)

In real solar cell : other degradation due to cell quality
Optimize each major junction of the « Non-radiative recombination via defects

e Surface trapped recombination

* Not perfectly carrier extraction (Schottky contact)
efficiency!!  Shunt and series resistance

device to reach the highest possible
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( Research Facility & readiness @CU

Solar Simulator

The standard solar simulator used for testing the efficlency of the thin film
zolar cells.

A hamemade guantum effidgenty ssiup is usad (e maasuia [he afficdancy
{ar aach phaton anargy] of the solar cells wa fahricated with raspact to the
standard cell.
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“Thank you and hope that we can go to space together”
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