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Abstract

This paper shows the method of modeling and simulation of LED driver circuit. Simplified LED modeling is
introduced and a driver IC, HV9910, is modeled by implementing the major function blocks. Circuit of buck type
converter is constructed for simulation. Simulation includes the internal function of IC and various performances
such as LED array current control and dimming. This results show that simulation approach is valid for circuit
optimization and reduction of development time.

1. A E AdA jpe tel=9 AFeolH, v Hell=
o} 93 A, N& emission coefficient® $4
1614 2408 #g ZeEv LE d9EFAFo|n

LED %2 Ao LED 2% #E&o] A Ve gen e BAE 2en

sHoz ZrGUN AAHYD Aok FUe oA
Zhgez e 2 wEE 2xsn g0 FE o
AAY FANQOLE 2% vu Qo Vp=-=26mV
LED7} @#a7] dajds #7148 FERAQ !
driver7} B & 3tet o] AYH FTEEL A& By
LED? 238 4 =S A48 Aghagols 2
55 23He 9we dujgch LEDI 52
A%e] a4 2293} 2H ddo] AR &
9ol 9@ Wik weA LED 75 328 A4

Ao A ke Bxw 242 1.38x100 PJ/Kolz,
Te AYLEoY g AR A3 Fo|t}, &0
A VrE 26mVrE 9o

1&9 goleTtE AF 3F0mAdA EA
35Velx N& 22 7143t LEDE Edg3r|&

rlr

e A Ake LED HY LW AR & .

To A2 HAH BF&H, AHYA, +9, . =

YaH S WEAE ¥ S ﬂolq 3. Driver 3l&29] 22

2 E-‘v'-t o]21§ LED drivere 3z dA o

A & FHo2 Fgsrlol ¥aZ LED ANEH oA A LED driverd 25 29 1

driver E.ti—li’} NEdol Aol &G dfole}, o7 3 o] SupertexAt] HVIIO ICE AHETF HE
o} LED driverd 7d3 2o i3 324 2d Hug 72 LEDE T¥3e oz o
2 wolAg a8 driver ICH W3 mdo] X

%E} Prﬂvmllhmm
e rectitied 1 a
2. LED 223 L N
i —% ] ™
o L1 | nveeto | * 5
LEDE SEHOE mtolecolnz re|lecg ¥ | | e e |
2dyste 9L 4 5 Qo o8 o] 3l g T
A jE driverdl & thg-9] 71EAHQ toleze AH TR £ Sets LD Curemt
4 AF 54E Uehie A¢ ol g } l
. VD/NVT
ip=1le -1) S8 1. HVD910 IC 78 3=
Fig. 1. Buck Circuit using IC HV9910

- 113 -



o] TEHRE 2EYPd7] A= A= HVIIL0
ICE =dgsldol &} ICe RE EXHL AY
3 A3 AL H44 ICY WY 2F =s
5 Zdgsider s EFA7 Ao o=y
driver?] oM & ICY AR g=2¢ FHART}
2 A S/ gn AXNFHA I FFE 7Y
3+ analog behavior model®4] & Al 28
ok o33 Azl M F2 75 gig B
E=E 29 29 2ol AFSnE o] 7% FE
712 %o

HV99102] MR Pzl Reg:e WE regulator
2 99 AdeAH R ICY Iz HLF
75VE 2AXNZY. E£F 939 3z HHYo
B o]go] Mgt 2y Edy P AlEg o
2 dedAMe 2E "garl g 0SCe 9% A
kol s WP 2A7) Y FR4E ARA H
o] deom o]Ae Ay mHd By 2 nyd
Y|z g}, AgHoes AEHAHAELE YA
39 33 Zo] HV99I0L 2dgstA Hu 23 1
o] 2FHE AT AEHNA EE FHY &
AT

LD

PWM_D)]
100k

O8 2. HY99109 IR E
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Fig. 4 Waveform of control part of circuit
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Fig. 5 Voltage and current of LED array
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Fig. 6 Voltage and current of LED array under
reduced input voltage

LED #€9 #dF sve =3 (dimming)ol
474 g Aotk HVI9L09] A= %o 7t
S8 ol FrHA WAC M FheEd. e
IC LDEE T% old2a Az o3 =33
PWM D& 3% HAd A5 o3 3ot

I¥ 72 LDBE FF 3¢ do|th LDH

250mVel A 100% F&¥ol oA oVelA 0%
%ol He EBEAe zed. #@EM LDAEL

200mvV=E AAstY 0% Z=Fo] HEE AFV}
Ao,

1250

g T (a)
%0

[N R S Y
LI A
|

2.50:

L]

] 50.0u 100,00 1500u 20000

28 7. ™Al LED array9 82, 8%
Fig. 7 Voltage and current of LED array
for dimming
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