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LED driver IC design for BLU with current compensation
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Abstract In recent years, as LED display systems are actively spread, study on effective control methods
for an LED driver for driving the systems has been in progress. The most representative among them is
the uniform brightness control method for the LED driver channel. In this paper, we propose an LED
driver IC for BLU with current compensation and system protection functions to minimize channel
luminance deviation. It is designed for current accuracy within +3% between channels and a channel
current of 150 mA. In order to satisfy the design specifications, the channel amplifier offset was canceled
out by a chopping operation using a channel-driving PWM signal. Also, a pre-charge function was
implemented to minimize the fast operation speed and luminance deviation between channels. LED error
(open, short), switch TR short detection, and operating temperature protection circuits were designed to
protect the IC and BLU systems. The proposed IC was fabricated using a Magnachip 0.35-um CMOS
process and verified using Cadence and Synopsys' Design Tool. The fabricated LED driver IC has current
accuracy within +£1.5% between channels and 150-mA channel output characteristics. The error

detection circuits were verified by a test board.
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1. M2

Abgo] QlAl & 4= I E 7] ASE AlZHH]] FE
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2.1 BLUE LEDEZIO|H IC3= HA|
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Fig. 1. Functional Block Diagram

2.1.1 BIAS & BGR & REF block

Bias block2 3 Hgo=ZHE BGR(Bandgap
Reference)s F4Jot1, BGRE o|gdto] =0 oA
ol AT Ak ¢ HFRE 4 B9 V& AY 4
bias AFZ A&t REF 22 7+ E50] ARSEE
e AYE sk, PAMAllo] BaFt 7|E AYS
ABggit.

2.1.2 Control logic & Switch control block

SPI QIEjHo]A, PWM control, T Alo] € 16348
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2.1.3 DAC & PAM control
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Fig. 2. DAC & VPAM create circuit

2.1.4 Fault detection block
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1) LED short A&3|2
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Fig. 3. LED Short detect circuit

Fig. 4. LED Short detect Application circuit

Fig. 5% LED short 7#] 3|20 st Al o)A 2
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2) LED open A&32

LED open #HZ 3|2 LED AEFHS FLAo=
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LED OPEN©| 8H83F LED string2 Al £ A] ESHHe]
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open A& FZE YERHI it AAE J=2&= A
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opend#-E AESIEE A5t

3) TR short A&EIE
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Fig. 6. LED Open, TR Short detect circuit
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Fig. 8. TR Short detect simulation
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Fig. 9. Channel AMP circuit
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Fig. 10. LED driver circuit
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Fig. 11. Top simulation

3. 5% 7Y % ZUE
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(b) Evaluation board

Fig. 12. Fabricated IC layout & Evaluation board
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Fig. 13. IC EDS Measure result
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Fig. 14. Designed IC current measurement waveform
(ILED=150mA)
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