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Abstract In this paper, we designed a thermal shutdown block for LED applications using a 1 ¢ m CMOS
process. The proposed thermal shutdown protection circuit has been designed with a shut-off temperature of
120 °C and a restart temperature of 90 °C which are suitable conditions for LED driver IC. Also, we got
SPICE simulation results of the circuit about process variation of the semiconductor fabrication. From simulation
data, process variation rate of the proposed circuit are within 7 % which are good results compared with
conventional BJT current mirror type circuit. Finally, we confirmed that the thermal shutdown circuit has good
thermal protection function within a LED driver IC.
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[Fig. 1] Commercial LED light bulb with LED driver IC
[Product of Seoul Semiconductor]
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[Fig. 2] Block diagram of a LED driver circuit

7|#-%2= LED 2932 7-53}7] ¢|gt DC-DC ®Hgh
7] o] LED &3] 22] Alojitof YA 3|27} A2
HolQleh HEYA S| 2e 2Bl W-gSHA FHol
EE =50 9= RS EE5l #Al k& Bol o=+
o ARARIG 9 32 fIYAS R FedEE
UERAL Qe LED Z=9go] AAW LED -53|=2 1
2=7F ASsHA il FAIRE AR 49 LED 2ol
A e d2 Qs sl2o] Aol Y & = Qlrk 3
YA B2 SR Ato] Tk JRA T A=
[Ho] 3|25& Apdste] JRE Hosin AY2=
ojst7l = thA| 3=t 5E 4 s Tk

g §I§4-|T THAIZ 32T AT

— 130°C

<]

0°C 20°C 60°C 120°C 1
327SRN2E

[O3 3] JggxFz T
[Fig. 3] Temperature dependance of a TSD circuit
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[Fig. 5] Proposed TSD Circuit
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[Fig. 6] Key parameters according to process variation
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[Fig. 71 Simulation results of BJT Current mirror type
TSD circuit according to process variation
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[Fig. 10] Simulation results of the proposed TSD circuit
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