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Test Summary

Four solar panels, each consisting of a 20-cell series string of GaAs solar cells, were
designed, constructed, and tested. The panel layout is shown in Figure 1 and a photo of the
four completed panels is shown in Figure 2.

The solar cells and panels were inspected and tested as follows:
1. Visual Inspection of cells for chips cracks and interconnects.
2. Thermal cycles from -20°C to +70°C.
3. Vacuum tests to 25 microns (approximately 200,000 feet altitude).
4. Electrical Tests to measure the I-V curve.

The solar panels were tested and exposed to natural sunlight to measure their electrical
characteristics on November26, 2004. The resulting Current and Power versus Voltage is
shown in Figures 2 to 6. Figure 7 compares all four panels on the same graph. The average
peak power of approximately 11 Watts was measured between 40 and 44 Volts under load.
Panel temperature was measured at about 30°C while operating in sunlight. The power output
will be about 25 percent greater in orbit where there is no atmospheric attenuation.

Nusil LSR-9983 black static-dissipative type RTV was used to bond the solar cells to the
fiberglass substrate and the substrate to the aluminum panels. Its controlled-volatility, silicon
Elastomer characteristics has a thermal vacuum outgassing (ASTM E 595) CVCM of 0.01%
and volume resistivity of 1.6 x 10E4 ohm-cm.

Mass Budget

The average mass of a MidStar solar panel is summarized in Table 1.
Table 1: Solar Panel Mass Budget

Solar Panel Mass Budget Mass (gm)

Aluminum Panel 260

Fiberglass PCB Substrate 105

Nusil LSR-9983 RTV 20

20 GaAs Cells 60

Wires 10
Total Solar Panel Mass 455

Conclusion

All indications are that SpaceQuest solar panels manufactured with Emcore GaAs Triple
Junction Solar Cells and aluminum panels should perform very well in space.
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Figure 1: Photo of MidSTAR Solar Panels
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Figure 3: Panel 1 Voltage Vs. Current and Power
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Figure 4: Panel 2 Voltage Vs. Current and Power

eQuest, Ltd. 3 November 23, 2004



[image: image4.jpg]| Panel #3
| 380 14
\
|
| 300 12
|
| 250 — ,; N 10
—_ e \/ Oltage-Curfent / @
T 200 : / s &
| £ e \/ Oltag - POW €1 / s
E S A §
; 150 7 g 6 8
o
100 - 4
50 LA - - 2
rd
L] / 0
0.0 10.0 20.0 30.0 40.0 Volts 50.0

Figure 5: Panel 3 Voltage Vs. Current and Power
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Figure 6: Panel 4 Voltage Vs. Current and Power
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Fieure 7: Current Vs. Voltage for All Four Panels





