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Voltage Clamp Bias& Al2st 1M ¢t LED Drive IC

A High Voltage LED Drive IC using Voltage Clamp Bias
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Abstract

Due to the enormous progress achieved in light emitting diodes (LEDs)

LEDs have been become a

good solution for lightings. In LED driver for lighting applications, it is required high input voltage to
drive more LEDs. Therefore, high-voltage should be changed to low-voltage to supply power for drive
IC. In this paper, LED drive IC using voltage clamp bias circuit, it use a hysteretic-buck converter
topology was proposed and verified through experiments.
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Fig. 1. Block diagram of the proposed IC.
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2.1.1 Bias block
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Table 1. Clock frequency variation with Ry
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Fig. 2. Internal scheme of voltage bias.

ICE A Aol wlo]oj2 =Ho A gfopz
FastA gon Ao AHAEE DC link®
HE RCo AMAFE FHE A ok A9 #Hstol
UVLO 9l HAg dAAS} ool HA &5 ~9%
Az FEo] AlZ+ "ok Y A9 amplifier7}
43l VINe2HEH Fa3HE AfFe ICE &
Fite AF7 2ol 4 d7A AEsA g o
¥ voltage clamp amplifier 9] feedback & %3 @l
FdolAds A& =93 23E TE

oI5 Ak DCHSte R E FFHE dAF
s} IC2 FaFdE AFe s d4ddc 7 AR/
= g o] ¥EF 5 Utk



Iiv = (VIN-VCC) / Rl

Tiow = chc + Idn've_avg + Isinlf.img

# Igee ¢ IC2] standby current
larive_avg ¢ driving current®] 7] #3gk
Lsinking - amplifier®] sinking current

Ine DC linkZ25E 53855 AFold, Ly
ICE FFdte AFE ICY standby 7 (L) <
o8 ~9A 429 gate charge AT (lariveave),
zener amplifier®] sinking 7 (Linking) & T4 €
o} Linking A FE zener amplifier ¢ feedback &%
o ojaiA MYAGo]l YA} ol FsetA &
22 A4y AN E In F low©l T
3 e frASA "ok

ol2jg #HFeolM Fto] JHEIEE & 9
B Isnxing & A A F (Lsinking_max) & L& T Low &
AN} Ind AFHEED 2EE R19 S A
gjof 3tk R19 277 AZFE LTFHE Linking
o] =77} HolA HYiuE Fo|i HiiE R
o] BEFE [y, sl & vld & A F3E
stA frh A ICE Linkingmax =7.5 MA, Igee=0.3
mAs AAEen ACY AFE DCAY 400V
Uel2] 249 Rl &% 50kQ ~ 150kR A=A
ALgE = 9t

5 ANAE Q] A7) % 293 249 gate
charge®] transient Al 3} gate drive 5, &85
B VCC ALY dE8 58 24T &+ %oy =
7] A4 #gte] RC 2| time constant 2 452
2 A2"He 835 E ontime o 1EHojof Fir),

23 o E2|#HolHd =

Oy 38 A|E voltage clamp bias 7% 9
AAlY ICE ©]43% LED driver o] FFEo|t}
shunt A& F3 2H4ALAY AFE AY o
W& control logic& %3 low side n-type
MOSFET & #lo]&li= hysteretic-buck converter
& A&tk LED current shunt A&, 9%
AYEe A& B3 FH7Hss IC ¢ AD pin
2 PWM pin & %3] analog dimming % PWM
dimming ¢] 78ttt AD pin ¢ g #Agte 9%
ol Zg Aol el wet 0VelA 15V7A 2H <
go] 7453 sgn Ydgo] ¢l AS IC Y
9] voltage reference o] 2J&] 15V 2 457
"t PWM pin® threshold Agte 1.7VE A
ato] ¥|wE 3 Jogic level o MG Aol 7}
TIEE &

561

A7) A A g et g =T, A227 AT, 200003 79

rm_[)I__

A
AAA
LAAL
Z

.———
|
|
T
12
|
I
P

13 3. Low-side hysteretic LED drive 2.
Fig. 3. Low-side hysteretic LED drive structure.
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a8 5. Voltage bias £52] VIN-vreg &4 33,
Fig. 5. The measured waveforms of VIN-vreg.
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Fig. 6. The experimental waveforms of system.
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