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Abstract: Hybrid supercapacitors with high power density and long cycle life are widely used for emergency power
source of LED emergency luminaires. In this paper, we designed and fabricated a hybrid capacitor cell and a
module for the LED emergency luminaires. Using hybrid supercapacitor cells (1,000 F, 2.8 V), we designed a
module in a 10-year warranty considering aging and ESR. Considering the ESR and efficiency has been designed
to module with 1,000 F 5.6 V design results in 2 series and 2 parallel combination. Module was used to confirm
that the operation 77.5 minutes at room temperature, discharge LED emergency luminaires with 2 W. As a LED
emergency luminaires of emergency power supply that we can support more than 10 years of life was confirmed
the applicability of hybrid supercapacitor.
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Table 1. Comparison of supercapacitor and a Ni-Cd battery for
emergency lighting.

Ni-Cd Battery Super Capacitor
Density of
32 Whikg 6 Whikg
Energy
Density of
0.1 kWikg 6 kWike
power
Life time 4 years 1,000,000 cycles
VIN25VIo55V) cp CN ;
VN CAP Supercapacitor
CAP -
E3 = -'1'-
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Fig. 1. Typical LED application circuit with supercapacitor.
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Table 2. Specification of emergency luminaires.

Rated Voltage AC 220 V. Power 7.2 W

i i . i Standby

Lighting Time 60 min DC 3.6 V, 800 mAh
ower

Light Source LED Size(mm) 256(W)=287(H)= 106(D)
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Fig. 2. System block diagram and configuration of emergency

luminaires.
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Fig. 3. Structure and characteristics of supercapacitor.
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Fig. 4. The structure and mechanism of hybrid supercapacitor.
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Fig. 5. Charge and Discharge Curve of hybrid supercapacitor.
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Table 3. Properties of hybrid supercapacitor cell.

Avallsble!  ysB8 W Capden 1,000 F
Rated Voltage =~ PRERERES '

AC ESR

DC ESR 7 mQ 45 mQ
(1 kHz) "
i

Weight 0067 kg o 35 (D,0)x60 (H)

(mm

Voltage(w)
1]

1200 1400 1600

600 800 1000

Discharge time(s)
Fig. 6. Discharge curve according to C-rate of hybrid
supercapacitor.
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Fig. 7. Experimental waveform curve of emergency condition using

Ni-Cd battery for A-company product.
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Fig. 9. Discharge curve according temperature of hybrid

supercapacitor module.
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Fig. 10. Photograph of the experimental using hybrid supercapacitor
module for A-company product.
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Fig. 11. Experimental waveform curve of emergency condition

using hybrid supercapacitor module for A-company product.
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