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Figure 1. Operation method of thermoelectric device
as heat pump.

sk R1E8ks] %] 20(4), 2011

5 Ayl Alg(n)ebal sHH, 7=+ (e, —ept2k,7) /g%
et AE]o] Al (n) = 545 vhe ] Aol A o]
7} = 7hdel| oig g dstel sideith §3 = AR
2 AAH} o714 qi= sk electron
% epo 2R T
A (Fermi level), kv E2%F “3(Boltzmann's cons—
tant) o]tk SkollA Q= GAAA HE HAS o] &
e

2t A F5ES

o[t

RS
s,

Aee] A el ol Ar1E B P
Wapow 2Hgale] AW (seebeck) FoHeh= 7ol Holr,
webd F avbo] Aolel= Al Ask theel #A
=a 702 Folath o714 a[VKIE Al Agolm, T
= geigke] exoltl,

Fig. 2% BElo] 470) by T28 33902 43}
Stk QUHOE PP NG ARNEAE /RS

22 5 glom Bahe AANEAE A71502 4
Aol AL E AAREY 2 47) AASHe]
e APk 2AE AHgstel B4le) A2t sl
AAA F93) BAS SolahA B

LED (Chip)®] p-n3Hold 44slt g o)y
=2 gGA A=A F=th LED &4ke] p—ng gHoll A A
He Aol elsto] B
)7 Foleh, AT L5 4% A 7 el v
F g ARG ol FolAA A el 2 o
&2 v)27] uho] LED- 9] £58 A3tshl c5she
cheget o] AAEo] Qe B Aol e L 3

A2le] 112 vehlls AR, )< ol gte] A
ewg F4shs Aol A8t

xafsouzth)o LED 714 4545k - Apole] &

2 %=(Junction Temperature,

ﬁ{o

Electrical Insulator

Elecirical Insulator
(Ceramic)

Figure 2. Thermoelectric device structure.
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Figure 4. The schematics of measurement system.

Table 1. Specification of devices (TED, LED, and Al heat—sink).

& 742 TED)
Viae (V) L (A) AT (°C) Qermax (W) Dimension (mm) Resistance (Q.)
3.5 3.3 71 7.2 15%15X%3.8 0.9
wsgt}o] 9 =(LED) dFulE HdTE2E
Color Size (mm) Ve (V) Iy (mA) Chip QTY. 7};2;];“;“};0])
Green 9x9 3.0~4.0 350 1 chip 15X15X20
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Control of Heat Temperature in Light Emitting Diodes with

Thermoelectric Device
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The heat temperature of a light emitting diode (LED) is investigated with the thermoelectric
device (TED). The Peltier effect of the thermoelectric device is used to control the heat
radiation and the junction temperature of high-power LEDs. For the typical specific current
(350 mA) of high-power (1 W) LEDs, the LED temperature and the p-n junction temperature
become 64.5°C and 79.1°C, respectively. For 0.1~0.2 W driving power of TED, the LED
temperature and the junction temperature are reduced to be 54.2°C and 68.9°C, respectively.
As the driving power of the TED increases over 0.2 W, the temperature of LED itself and
the junction temperature are increased due to the heat reversed from the heat-sink to LED.
As the difference of temperature between LED and the heat-sink is increased, the quantity

of reversed heat becomes larger and it results to degrade the cooling capability of TED.

Keywords : Peltier effect, Thermoelectric device, Light emitting diodes, Heat radiation,

Junction temperature
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