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A7 1

LED ==2}o] ¥ (DRIVER) | A,

AdRel Ay A48 A1 =X (SWITCH);

A7) ALE 2 Al AYAe HE AZE A2 AYA(SWITCH); 2

A7] A2 =LA (SWITCH) 9 HE Ad% 24 AHE (INDUCTOR), #A | A1E] (CAPACITOR) 2 LED-;
2 ¥l AL ERoz 3= 2 Ad 57] LED =ako| ¥ (DRIVER).
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AT 4
Ao oA,

71 A1 =912 2 7] A2 291 %)= MOSFET 2=912]<1 2 Ao F= 2 A E7] LED =golH.
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grgo] Hry
7l & & of
Houlmo wy LED 3|20 w3t AFE Eudk= LED driver 320l #3F Holt},
vl F 7] &

LED(Light Emitting Diode)® WAl 33 2xb2 3 &&o] wal, whd 72l AA Fedolgt. MAT Hg
LEDE= Ho] A, wdo] Hom F&o] ol duvx] Azlanrt 7] wiel dA o] Rofel thgasiA 2
olal lt}. o]2]d LEDE voltage sourceZF-E MYS FHS o LEDo| 32+ AFE AAHez 2de 5
Q7] Wi, o] 2Hd¥ 4 9 ZF LED channeldl] HTE AFE T4 TFaAFE 270 A7 Basio),

S = S5 =

ol&3t £+ AXZE LED driver 2kl 3t} LED driver 9] 7S al& 2R o8] 3RE0] AL

I FAA 71E-Q 3Z2= W LED =#eol¥M(Buck LED Driver) oJt}. 7]&E9] W LED ‘:E]'O]H%(Buck LED
Driver) © &EE LEDo| U3 A AFE &8 F7] H38 o948 LEDES A E2 43 s149] channel & T4
e 4 93l channel® A 2EH2E W57 9 MERE channels 74 4 ok v ¥HE 03_@%
channeltol 3t HA7{7F kA @S 5 7] wiEel ¥ #d=ZdClE(LINEAR REGULATOR)E  ©]&-3F
balancing®] I 23}t}.

T 1& 299 W LED =&}o]¥(Buck LED Driver) 329 o Al & EA3E 3|25 ojt},
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= 18 Faspd, 2789 LED channel ol ZF channel % 3709 LED 7} 443 3| 27F E=AEHo] . = 104,
LED1, LED2, LED3¥} A& w=zole](LINEAR REGULATOR) 1= o]Foj7 &}}e] channel ¥} LED4, LED5, LED6%}
& # =7 o] Bl (LINEAR REGULATOR) 2% o]Fojx = t}E 3}}+9] channel ©] Co o HEE AZA%S ¢}

@9 ¥ LED =&}o]W (Buck LED Driver)7} &lube] channel?l 79~ channelell 14%€ 4= ¢l LED 714+ LED
forward voltage® <l g2 4 b, wreba, ¥ LED =a}o]® (Buck LED Driver) o] 424= 4 ¢l LEDY

MeE =971 Hste] & th2 LED channel & F712 ¥4 Jd4F 4 v}, & 2 channel & ‘%‘éi A48t
A =W A LEDE 72 &2 8 Az Fgolx e 54xke]l= Qs 27| thE forward voltage 7F 17bE = Sl
3, 1 Aol HE AFE 7 /09 LED channel Alolol= tf& A7|9) AF7F &5 4 v, o|¥g /'8 LED
22ke] B4 Apolo] whE channel 9 AF 7] Aol BHAEY] 8] 2+ channel o A% dl= o] (LINEAR
REGULATOR) & 7} 443sle] A3 #=d o] 8 (LINEAR REGULATOR) et A4S 243 4= dat, Z channel <l
T4 AFVE EEESF & 5 Q).

O

IS =AR eszo|tt

T
“

T 25 99 W LED =&to]lu](Buck LED Driver) 3|29] Fa Azt A 2 A

T 2& F#9 ¥ LED Zgo](Buck LED Driver)9 <& Vs=20 V, =93 %4* 100 kHz, duty=47.2 %,
Co=2.2 uF, Lo=65 pH, LED H+ AHF=180 mA, LED forward voltage=3.2 V¥ w Q8 Axlo] At 2 AZ 3}
S =AE agzolth. PIM_SW1S SW19l gate & olm V_SWid} I_SWie zhz) *%’4 Ao Mot 2 AF 3ol
o}, & 29 PWM_SW1, V_SW1 2 T_SW1 /‘ﬂ g & 4 o] SWle] onE U hard—sw1tching St Y AL
ok 4= gl thA] Zel, 2$1X7F on® W switching loss7F A¥sted LED driver ¢ &&o] "@olxtt. 1(Lo)
= Lo9 #AF ﬂ}fﬂcﬂﬂ%, I(LED1), I(LED2), I(LED3), I(LED4), I(LED5), I(LED6)¥ LED Z}zto] 2% HAF 1}
Folth. LEDE A7 #F& BA =4 AF #=al o] Bl (LINEAR REGULATOR) o ©]3} channelztell Z+ LEDEol 4
A

dxoz FUT %’]i} AF7F FulE = AEF = AFF balancing ©] o] FoiA L Ut}

kA vk, A7) #WE LED channel o AdH o7 HA3 AF7 BujE == st AF balancing & $ste], A7
W LED channel o A& @& @ o8 (LINEAR REGULATOR) S F7}&FAl =™ LED Driver o] A% w]g-o] ZF7}s}
3L, LED Driver 2] power loss &= &7Fsle] drivere &8 "wolmas Aol .
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9 LEDF-E E¥ete AS 5EHoE sk 2 AY 7] LED =Etel¥ 7k AlFH .
] LED 1<) LED7} anode W3ko] A= wio) whsko = Wy 29 Wy LD &S £33 4+ Aot
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wak A7) Al 29X D A7) A2 29RE MOSFET 2=¢9x<d

ygo] g7

d719 zel, B W] wE 2 MY 57] LED =2ho|W(TWO CHANNEL SYNCHRONOUS LED DRIVER)= Zee] ™
LED =2}o]®| (BUCK LED DRIVER) o4 2} LED 'Y (channel) ol A& & # o€l (LINEAR REGULATOR) $lol=
709l LED channel ©o @40z FAds AF7F LS 3t H AFE WALS 5 A= a7t A
upeha], B owbgo] wrE 2 MY F7] LED =}o] B (TWO CHANNEL SYNCHRONOUS LED DRIVER): e ¥ LED =
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2}o] ™ (BUCK LED DRIVER) oA A%+ A3 2= o] E(LINEAR REGULATOR) A7} EFQ3lmz A2 Hj&S
AzEeE 4 ks SHddA s a7k Sl

ag]a, B oukge] wpE 2 2id F7] LED =a}o]® (WO CHANNEL SYNCHRONOUS LED DRIVER)= =9 X7} on 2
o, BE 29X7F AZE 293 (SOFT-SWITCHING) $eo=xf, Fzjo] ¥ LED =&to]|W(BUCK LED DRIVER) ol A
S 22913 (HARD-SWITCHING) o] <J3l] AT =913 & (switching loss)S AA ¢ & = 2971 3

weh, 2 odgo] wE 2 A9 %7] LED =2bo]¥ (TWO CHANNEL SYNCHRONOUS LED DRIVER):® Zeje] ® LED =2
o] (BUCK LED DRIVER) oAl 13 #=# o] El(LINEAR REGULATOR)o &]&}o] wrAslgel Ay &
5 AATE F Q7] wZel oA

2 (power loss)
& SHA fElgk adrt .

g w, B owygo] whE 2 AY 7] LED =2}o| ¥ (TWO CHANNEL SYNCHRONOUS LED DRIVER):= e ¥ LED =
o] (BUCK LED DRIVER)el H|3le] 22 &< QIYH(Lo)(inductor)E AM&3tol®E Fe M LED =gholH
(BUCK LED DRIVER)$} 593 =3¢ #FS #Y LED AE(LED channel)ol &7 = A= 371 o}, 3=
Az vg A gzt s A¥st av 2 A8 dHr S 298 71U 5 .
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12 F9 ¥ LED =&}o]W (Buck LED Driver) 3|29 A AA] o5 ©A3 2% o]},
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T4 WA = S5 R Bl A AN ool whe 2 A 5] LED Befelw o] wahs ey flste] mAIg 3
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B ZQo)A, "¥IETE w IO S fol= wAAA] JAlE EA. =2, A, B2 P B
E o o298 23 o] EATS AAsel= Aol b w1 o|Ate] 2 EASolu} Sxl, T
A, TR, BE EE OIES 2UW AT B EE P AL vY WA 2t Ao ola
ofof gt}

T 32 2 e d AN de wE 2 Ad F7] LED Z2}o]H (TWO CHANNEL SYNCHRONOUS LED DRIVER)®] 3=
g =A% 32 ot

T 3% FEshd, B o] A A do] w2 2 A9 F7] LED ==2he]H(TWO CHANNEL SYNCHRONOUS LED
DRIVER):= A2l A& AA(Vs)T 2Ad AA" AL 2 (SW1), A7) A= D A A1 292 (SWD) <+
g AdE A2 2R (SW2), 28a, AE2 A4% AYE(Lo), AFHMAIE(Co) B LEDF-(300)7} 7] A2 =9
A(sW2)eh BH2 A48 g2 F vk

2 dZ4% A49E(Lo), AMAIE(Co) 2 LEDF(300) ¢ ¢A4E 2 dde wE A 24X
of TAlE £A9 @] b2 SAMR2 HEE d4d9 = Qo

o

7] LED¥-(300)%= 271¢] LED7} ANODE w-ake] Mz whd) wako = we A4% #He LD 4<

Atk ANODE HH&ko] M= wiof whako] Hx= LEDE Y AZdgozx, o= 3 LEDo] ek A
o, 1o WERE AZE U LED £Wd Aol AVMEES Fdoma, dubiom sk
woh U LEDS] 540 7Iste] gubdk Hsto] A7t = o= @ LEDZF & H el vt

=

Lo

22

2 LED o] Hde d24d 3=2d 5 3

e
i

= 3% %ié} % 39 2 A4 %7] LED =2}o]B(TWO CHANNEL SYNCHRONOUS LED DRIVER)E 3 ko)
1 LED—r(SOO)‘; 3ol W LED o] AEdR d49 25 g 4 vk, = 3914 ¥ LED
Z}7} LED1 ¥} LED4, LED2 ¢} LED5 2 LED3 ¥} LED6 ©]t}. oJ7]A] LED1 W] LED3 & CATHODE "
S Feta JE Al AdS FAdskar, LED4 WlA] LED6> ANODE Wafo] A % weks sial

gt Az ALe Y & Uk

T4 X & 5E B owgol o AA] oo w2 2a1d F7] LED Zgbo]w(LED DRIVER) 9] w2FS Awslr] ¢3t
o A 3|2 % ot}

ol3l, & 4 X & 58 FHxslo] B dwo] o AA oo wE 29 E7] LED =gto]¥ (LED DRIVER) S %2+
L2 E AAEHAl A s,

A1 =AW} A2 A (SW2)E A2 AZeA ON / OFF S=% dAE 4= gty thA] =&, Al 290X
(SW)7F ON & wl, A2 =YX (SW2)= OFF 2, A1 29X (SW)7F OFF & wl, A2 =YX (SW2)= ON o2 AA
Hol 2 & 4 ).

A7) AL 29A(SH) 2 A7 A2 29A(SW2)9] ON / OFF & H2x & iz

= =2 o}l 32 (PW Control Circuit)
of 9JaiA Aejd 4= da, Fao] o34 DUTY CYCLE o] AA=E 4 U},

T 4o A1 29A(SWD)7F ON S 3, A2 9= (SW2)7F OFF & o), AF AL (Vs)ell 3te] 3| =2o| A %
LOOP A & w2} 3274 l Eh:} I AN AFNAE (Co) ol Ast7t AFEA Ha, A1 Aol Eghe LED 1 LH
2] LED 3 o] S48 AF7} 52 4 o},

aelar, = 5o =AlE mpek o], 7] AAE ARkl Ak Fell, Al A9A(SW)7F OFF Har, A2 29 2] (SW

2)7F ON ®t}h. &= 494 LOOP A & uwhel SxE il oste] AHAIE (Co)ell skt A= ar, 1 #dstel] <]
ste] 3 o] ARE LOOP B = wat 327 Atk o] u, A2 A ig% LED 4 WA LED 6 oﬂ A A
b s2A i, A2 A gi—é Aol &, A7 2 AFO] S LOOP A oA Al Ade] 2= HAF]
Wy AdHoR FASA vepd. el 7] AAE Agre] A Foll thAl & 4o ZAlE mle} o], Al
29X (SW1)7F ON ®aL, A2 291X (SW2)7F OFF HWA LOOP A 2 ule} 3] &2 AF7} A Ak, o]k 2

=
HAol 4 FrIE wEEEA Al Ad 9 A2 Adds ddHes A A7t 38 F Ao
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7] =3 WA Eboll A A mpe} o], E o wbwde] wpEw | LINEAR REGULATOR §lo] A1 Ad 2 A2 o] ¢
A% AT Qont, AHoE $AW RYL A AR BEES & 5 qlo), ] F A s=2E
AE AFE WAAGLACINO T & 9 598 92 & 3

o A oo wE 2 AHE 57] LED =}olH (TWO CHANNEL SYNCHRONOUS LED DRIVE

W, B owbgo] o AA] oo wE 2 MY 57] LED =eho] W (TWO CHANNEL SYNCHRONOUS LED
DRIVER)= Aol A& A (Vs)T 2™ A49 A1 2 (SW1), A7) A998 2D A7) A1 292 (SW)< 3
g A7 A2 29A(W2), 22n, APz AZ" AGE(Lo), AHAIE(Co) B LEDF(300)7F 471 A2 9]
A(sW2)eh BHR A4% 2 F vk

2 AZ4% A49E(Lo), AFMAIE(Co) 2 LEDF(300) o] ¢A4E E Wi wE A 24X
of =AE A9t g g2 £ JER 949 $5 U,

A7) LEDY-(300)= 270¢] LED7} ANODE Hrako] A= whth wigko = w2 7w ¥ [F) A4S ¥3d3s gz
4 ATt ANODE W&Fo] A= who) Wafo] HL& LEDE WY dZTdo=H L 3k LEDS kel Aol <17}
2 ), 7o WEE AFE UE LD W dde] AVHES gozy, dnkdom kel dete] Ak
Attt vke LEDe] EAo] 7]91ste] Awbak AMglo] <ty E o 3 LED7F Wk Aol rlEE thE LED
o oJste] A FEF = art ).

T1E]aL, 7] LEDF-(300)= 2 ol/del 7] ¥ LED Fo] Ad= dd sj=d 4 3l

wak, A7l AL 2YA SN L AT A2 A9X(SW2)E 714 the] S =(BODY DRAIN DIODE)E 3331 MOSFET

T 6o, A7) Al AYA(SWD) 2L A7) A2 A2Y9X(SW2)e] ON / OFF & HX Z ¥z Ao 3 Z(PWM Control
Circuit)oll oJa|A Aojd 4 9, Baol o34 DUTY CYCLE o] A= 4 ).

Ag 57] LED =] ¥ (TWO CHANNEL SYNCHRONOUS LED DRIVE

=7 R iyl B OE A AA 4 2
EAE EHEOM.

1 o
R)9 29 F8 A HY E AF 4F &
LA d AA oo w2 2 Ad F7] LED =2kl (TWO CHANNEL SYNCHRONOUS LED DRIVER)
=R A, Vs=20 V, =93 F3=100 kHz, duty=47.2 %, Co=2.2 uF, Lo=5 uH, LED ¢ #F=180 mA, LED
forward voltage=3.2 V¥ u] £ dgojt}y, 47| gEL ZF ¥ LED =g}o]»(BUCK LED DRIVER) ¢} ®]nL&}7]
gk A AAHRD ghEe L, AR WY e "o mE e o AT 4 vk, T ¥ LED =&
o]8] (BUCK LED DRIVER) <} H]Lo}ﬂ, A3 2AA o ZE QAYE(Lo)E AASIE LED o T2+ Hi A
FE =9 9 LED ==2}o|u](BUCK LED DRIVER) ¢} AAA o7 FTU3 avE A4S 4 vk, PWM_SWI, PWM_SW2=
ok

fo

e

lo
5
v
i

Z}Zy SW1, SW29] gate s oluk. V_SW1dF I(SW1)& ZFz} SWiel A AF Hdolw v_SW2xt I(Sw2)e zhzt
SW2e] A<k, AF FdFoltk. SW1 L W29 gate, AL, AF AFFS B & F Aol 24 S L SW27F ON
= ] zero-voltage-switchings O 2ZM switching lossE Z¢tl. = 7]&9 9 LED CE}O]HJ(BUCK LED

DRIVER) o ®]&l switching loss?} Aol &&& /AT 4 & @97 Aok, 1(Lo)e dYE(Lo)e] dAF g
™, I(LED1), I(LED2), I(LED3), I(LED4), I(LED5), I(LED6): LED 1 WA LED 6 ZZo] =% AHF
sgoltt, IHE (Lo) ¥ LEDY A7 g B AHE (Lo)ol & 2 AF7E 22A go2M Al Ad
9 A2 Ao LED7F Wizol 7hHA Fde Hd AFZ ON / OFF 82 & 5 Ut

o

Z 8 YA = 112 & @y I g2 o AA oo wE 2 g F7] LED =o]H(TWO CHANNEL SYNCHRONOUS
LED DRIVER)®] 3|z ¢ ZZ-& Ausly] 95t TA3 325 ot}

o, ® 6 WA = 11& Fauste], ¥ wye] ® th2 4 A dol we 2 AY §7] LD Sehelw(Tio
CHANNEL SYNCHRONOUS LED DRIVER)®] &2+8 HT} AAlstA Aw 3o},

T 82 & 7oA T1 FztollMe] 3l7e] 548 mAET, Al 29X (SWD)7F ON =L, A2 291 2(SW2)7}F OFF



[0057]

[0058]

[0059]

[0060]

[0061]

[0063]

[0064]

[0065]

[0066]

SIHS31 10-2019-0112904

ol wa}, F ALd(Vs)ol &J3ste] LOP 1 9] 425 uwhel A1 AEe] LED 1 WA LED 3 o AF7F 55 = 9
aL, ] Y] LED 4 WA LED 6 ol Af7t 52 A "k, o] ul, AMAE(Co)ol At} =AH 1,
V_SW1 & 0V, V.SW2 &= 20 V 7} "¢},

E9E =74 T ?LﬂoﬂAH g 2o T4 ZAFT, Al 29X (W) 2 A2 29 (SW2) E5F OFF Ae)7}
", olFA 7 29XV B OFF € JHE ﬂlc BRI (DEAD TIME) olekar ghel. uwhebr, A2 294 (SW2) 9]
718 tele=gE Fate] LOP 2 o] BEE weh AFr7h s2A HuA A2 29A(SW2) 9] A (V_Si2)e] 20 V

[e]
ol 0V & WA @ 4 ). o wEk A1 *Hﬂ(swnA AV SID& 0 Voold 20V 2 =4 & 5 v},
T2 T3l A A2 2=$1X(SW2)2] 714 thele=f Fole] s2% 9ud AR/ = 79 [(Sh2)d =AISo] Q).

T 102 = 7oA T3 Ftol A9 3|29 FAS AT Al 291X (SW1)+= OFF =i, A2 =91 (SW2)+= ON
Jel7E el weh, ASAIE (Co)oll FHd dstoll oske] LOP 3 o BA2E uwhe} A2 Ad2] LED 4 WA LED 6
of {7 & & UL, zﬂl Aol LED 1 WA LED 3 o= AF7 522 &A k. o] wf, FHAE](Co)ol
Asl7F WhdEa, V.SWL & 20V, V.SW2 = 0V 7} gk, A7) T2 F7re] di= EF(DEAD TIME)S<QF A2 29
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