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Power Supply for White GaN LED by Using SMD Type Solar Cell Array

*Seong-11 Kim, Yoon Pyo Lee
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Abstract : Using six SMD(surface mount device) type AlGaAs/GaAs single junction solar cells
connected in series, a power source was fabricated for a white GaN LED. The electrical properties
of the power source was measured and analyzed under one sun (100ml/cm®) and various indoor 1ight
(300 = 900 lux) conditions. Under 600 lux indoor light condition, output power was 17.06 nW and
it was 30.75 uW under 900 lux indoor light condition. Using the fabricated solar cell power
supply, we have turned on the white GaN LED. It was worked well under 15 pW(at 480 lux) power
supplied from solar cell array. This kind of solar cell power supply can be used as a power
source for ubiquitous sensor network (USN).
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Nomenclature

mA : milli ampere
mW :milli watt
pW micro watt

subscript

LED : light emitting diode Sol Al AA
USN : ubiquitous sensor network = LED Helx 474
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Fig. 1 Schematic diagram of a six SMD type

solar cells connected in series.This power

supply can turn on the white GaN LED.
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Fig. 2 Electrical properties of a single
SMD type solar cell, measured under one
sun(100mW/cm’) condition. ls. was 4.56 mA, Vo
was 6 V, and peak power output was 21.57 mW.
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Fig. 3 Electrical properties of a six SMD
type solar cell connected in series, measured
at 600 Lux ls was 5.69 mA, Vo was 3.66 V, and
peak power output was 17.06 mW.
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Fig. 4 Electrical properties of a six SMD
type solar cell connected in series, measured
at 800 Lux ls. was 7.61 mA, Vo was 3.71 V, and
peak power output was 22.35 miW.
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Fig. 5 Short circuit current (lg) as a
function of Lux. ls was 2.38 uA(at 300 Lux)
and 10.33 pA(at 900 Lux). The power output
was 6.52 ulN(at 300 Lux) and it was 30.75 u
W(at 900 Lux).
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Fig. 6 Open circuit voltage (Vo) as a
function of Lux. Vo was 3.45 V(at 300 Lux)
and 3.78 V(at 900 Lux). The power output was
6.52 uW(at 300 Lux) and it was 30.75 uW(at
900 Lux).
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Peak Wavelength: 270-340 nm, Vf= 3.0-3.5V,
Material: GaN, White color,
1200-3000 mcd at 20 mA.

Intensity:

(a) LED off

(b) LED on Al

Fig. 7 Short circuit current (ls) as a
function of Lux. ls was 2.38 uA(at 300 Lux)
and 10.33 pA(at 900 Lux). The power output
was 6.52 ulN(at 300 Lux) and it was 30.75 p
W(at 900 Lux).
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