PHOTOVOLTAICS
Triple-Junction with Monolithic Diode (BTJM)
High Efficiency Solar Cells for Space
Applications

28.0% Minimum Average Efficiency

Bare Solar Cell Design

Features and Characteristics
Triple-Junction With Monolithic Diode (BTJM) InGaP/InGaAs/Ge
Solar Cell With n-On-p Polarity on 140-nm Uniform Thickness Ge

Substrate
Highest Efficiency Flight Cell with Monolithic Diode in The Market

Typical Performance Data

Electrical Parameters
@ AMO (135.3 mW/cm?) 28°C

BOL Efficiency at Fully Space Qualified InGaAs Monolithic Diode Protection In

Maximum Power Point 28.0% Production At Emcore Since 2002
voc: 2.69V Lowest Solar Cell Mass of 84 mg/cm?
Jsc: 17.0 mA/cm? Excellent Radiation Resistance With P/Po = 0.89 @ 1-MeV,
5E14 e/cm” Fluence
vmp: 2.33V
Imo: 16.3 mA/em? Excellent Mechanical Strength For Reduced Attrition During
mp: - mAem Assembly And Laydown

Weldable or Solderable Contacts

i i Standard And Custom Sizes Available
BTJM Triple-Junction

Schematic Structure
Typical BTIM llluminated I-V Plot
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For more information on this and other products:
Contact Sales at EMCORE 505.332.5019, or e-mail navid_fatemi@emcore.com. Or please visit our website @ www.emcore.com
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Monolithic Diode Electrical Performance
Temperature Coefficients

VEB<2.0V @ Irpg =500 mA, 28°C
Irg <50 MA @ VRg = 2.5V (Dark), 28°C Fluence DVoc/DT  Jsc/DT(1) vm/DT Jmp/DT(2) Eff./DT

) 2 (mVv/°C) mA/°Ccm?2 ° ° abs. %/°C
Irg < 200 MA @ Vg = 2.5V (lluminated), 28°C (efem?)  (MVF*C) mV/°C  mA/°C cm2 6

Irg < 10 MA @ Vgg = 2.5V (Dark), —150°C BOL = -6.0 +12 6.0 +10 -0.064
Irg <1 MA @ Vgs = 2.5V (Dark), +120°C 1E15 | 65 14 64 o 0.061

(1) Jsc is the symbol for normalized Isc
(2) Jmp is the symbol for normalized Imp

Radiation Performance at 1 MeV Electron
Irradiation, EOL/BOL Ratios

Fluence
(e/cmz) Voc Isc Vmp Imp  Pmp Efficiency

5E13 | 0.96 | 1.00 0.97 1.00 0.97 0.97

1E14 095 1.00 096 100 095 095 Key Space Qualification Results
5E14 091 0.97 0.92 0.96 0.89 0.89 . .
Industry Quality Typical Test
Test

1E15 | 0.90 0.95 0.90 0.93 0.84 0.84 Standard Results
Metal Contact 4-8 mm mm
Thickness
Dark Current degradation
after reverse bias D Ispec <2% <0.4%

Electrical performance
after 2,000 thermal <2% <0.8%
cycles -180°C to +90°C

High-Temperature <2% No measurable
Anneal at 260°C for difference
>2.500 hrs.

Welded Contact pull >300 grams >1,000 grams
strength

Electrical performance

degradation after 40 day <1.5% <0.4%
humidity exposure at

60°C and 95% RH
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