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RT8487/8497-
High PF Boundary mode Floating Buck LED Driver

'RT8487 . RT8497

TSOT-23-6 »  SOP-7
(external MOS) (built-in MOS)
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RT8487 Application circuit - Floating buck
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RT8487 test data

34W

E>90.2%

PEF>0.96

Vac [V] Pin [watt] Vout[V] loutfmA] Eff. [%] PFC
180 34.42 41.31 756 90.73% 0.986
200 34.35 41.19 757 90.77% 0.983
220 34.41 41.12 758 90.58% 0.979
240 34.47 41.09 759 90.46% 0.974
264 34.64 41.07 761 90.20% 0.967

16W E>88.5% PF>0.97

Vac [V] Pin [watt] | Vout [V] loutfmA] Eff. [%] PFC

90 16.30 42.13 344.5 89.04% 0.973
132 16.30 42.22 346.5 89.75% 0.988
220 16.46 42.28 346.8 89.08% 0.989
264 16.61 42.41 346.9 88.57% 0.981

RICHTEIKK
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RT8487 THD test IEC-61000-3-2 Class C

80%

70% —

60% —

mClass C Class D Measured
50% —

40% | —

30% — —
20% | — —

10% § 5 —
0% II |I II Il |l Il |l I. |l |l Il |l Il |l I. Il |l Il_l
3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

PASS IEC 61000-3-2 CLASS C
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RT8497 test data

é= 10W E>90.2% PF>0.96 THD<I15

Vac [V] Pin[Watt] Vout[V] lout[mA] Eff.[%] PFC  THD [%]

198 9.94 71.52 126.4 90.95% 0.979 14.13
220 9.95 71.52 126.2 90.71% 0.978 12.58
230 9.97 71.55 126.3 90.64% 0.977 12.01
240 9.98 71.55 126.3 90.55% 0.975 11.59
264 10.00 71.54 126.2 90.28% 0.969 10.86
8W E>88.8% PF>0.95 THD<15
Vac[V] Pin[Watt] Vout[V] lout[mA] Eff. [%] PFC THD [%]

180 7.94 47.15 151.2 89.79% 0.985 9.05
220 7.96 47.06 151 89.27% 0.976 9.9

264 8.02 47.01 151.5 88.80% 0.957 12.89
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RT7302/7304-
High PF Quasi-Resonant PSR/Buck-Boost LED Driver

—

RT7302

SOP-8
(Built-in HV Start up)

RT7304
SOT-23-6
(Tiny Package)

U AR ] 3 Richtek B | U THD ] H4: ] o AL PR Y R = ]

= FOA TR FEETLAS ' 1 IEC 61000-3-2 USRS =
[RE (255 A =2 R Class C *{l&d ' ¥m PEMITS (27 fA] 355
A W R BT I AR S IR PW MR H ]
(RT7302 Only)
2 iy P RE G = PR TR 1 470.58
TEE RS A FLAH AP IS R S MULTH [ R PWMEE;
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RT7302 Application circuit — Flyback
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RT7302 Flyback (PSR) test data

e

FreqLen oy Vac V] Pin [watt] Wout [v] lout [md] | Pout pyat] | BT [%] PF THD
B0 He a0 21.42 45,k 408 18.77 87 A% 0.993 8.65
B0 He 110 20,96 45 .81 408 18. A4 8917 % 0.993 8.594
Bl He 132 20, Bk 45 73 407 18, A1 B0 09%, IREER AL
Al He 200 20.55 45 67 407 15,54 80.459% 0.983 8.74
A0He 220 2059 45 .67 407 18. 87 80.153% 0. 981 8.14
Al He 240 20 /5 45.54 408 18. A0 80, 03% 0.97h 8.04
Al He 264 20,75 4594 404 1. 63 84, T3% 0,964 8.28

current reculation= 0.44%
M Effiency = 2.81%
Maximun PFC = 0.993 = EEVED| > YRR ] FT0.55) & R ESER
MinimumPFC = [1.964

RICHTER

((Edge T8 is available too.))
Length Width Height

236.5mm 18mm 10mm
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RT7302 THD test IEC-61000-3-2 Class C

00%
7% B Class C B Clazs D
60% |
SD% |

40%
J30%

20%
10%

0%

B Measured

29 7 B M7 19 21 23 25 27 25 31 35 35 37 39

PASS IEC 61000-3-2 CLASS C
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RT7304 Flyback (PSR) test data

Load:LED Series Linge filter off
Frequency Vae [V] lac [mA] Pin [watt] V-LED [V] I-LED[mA] Total Eff. [%:] PF Value
BOHz 90 43226 4081 34 .90 1027 88.48% 0.9945
B0HZ 100 4036 40.09 34 .85 1025 89 47% 0.95944
BOHZ 110 ded .8 39 .84 34 .89 1028 890.03% 0.9934
BOHz 120 3327 3959 34 .89 10285 80 .60% 09919
B0HZ 142 301.6 3939 34 .88 1027 90 .94% 0 98596
a0Hz 180 22148 d449.05 44 .91 1024 91.47% 09776
S0Hz 220 184 .6 38.97 34 .83 1022 91.50% 0.95398
90Hz 230 177.7 48.98 4 .88 1022 91.45% 0.9541
S0Hz 240 171.4 48.98 34 .87 1021 91.533% 0.9477
S0Hz 277 1949.3 49.1 34 .85 1020 890.99% 0.9207
S0Hz 200 1451 3922 34 .89 1021 80.835% 0.9014
current regulation = 0.78%
D Effiency = 3.02%

Maximum PFC = 0.995
Minimum FFC = 0.901

EMC pass’ EZEJ"\ IF A&
SuEmar - e
5 A %
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Flicker free solution introduction

Single stage + regulator circuit

RT8487
+ Current ripple remover (CRR) circuit

RT7302/RT7304

20~50W PFC Buck CV + Buck CC controller/converter
| RT8487 |+ | RT$487 |

>50W PFC Flyback / Boost CV + Buck CC controller

[RT8477A] Smart dimming

[RT7300A/B} +

| RT8458A/D | 1- 10V dimming

RICHTEIKK



~20W JHpEEL

RT8487 with Current Ripple Remover (CRR)

Bridge rectifier

D\

4

L

§ —[CZ

AND

VC

GND

RT8487 SOT23-6

B E AR T 5

Rs

Current Ripple Remover

Cg=33uF
Rg=10k0

Q;,Q.:BTDBE2SA3
(50VI3A)  Startup charging path

[1N4148 1

B:EI ZD 4.3V
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Performance-RT8487 with CRR/ without CRR

Without CRR
|, p ripple= 746.41%

Tek g ® Stop M Pos: 0,000s MEASURE
+

181ma
M 5.00ms CHY .~ 168ma
CH4 100mARy 3-Apr-14 10:38 113.936Hz

With CRR
I, ep ripple= 76.62%

Tek JL ® Stop M Pos: 0.000s MEASURE
v

CHY

U
24.0mA

« cH2REEA

M 5.00ms CH4 7 184mA
CH4 100maBy 9-Apr-14 10:58 <10Hz
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Performance-RT8487 with CRR/ without CRR

*  HTYICRREFTE ik 935S 79 14~5% ==
o« TN ERRREYER ETHDE R T TR

Efficiency
95% | |
939% —&—Without CRR 0
°c ——ht+t+—F-o—t |\ LineVoltage )
~@—With CRR
91%
S aan’a *
89% T ———
R &% H Zur- -
5 85% ?.d— *:._
S e
& 83%
&% —-—f———t T nevene w
79% o THD
77% s \
75% z N
90 115 140 165 190 215 240 265 B e —
Line Voltage (V)
8W/ Vout=43V/lout=180mA) - R
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~20W [BEE
RT7302/7304 with Current Ripple Remover (CRR)

PFC CC converter

lcc Current Ripple Rejecter

Line O N — lr___________l
ICout\L ILEDJ/: Q1 % RB i
+ : je * :
Cout 1~ Veout : j‘ ls :
Neutral O ) : Q, Lo
RT7302 | IR B

RT7304 %W

- v

* For 100 or 120Hz, Rg >>Z

cout

* There is no AC component on Iz and | gp.

* This solution can work with wide V, g range.

19
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RT7304 PSR mode with/without current ripple remover.

» RT7304 8W Bulb internal power (Flyback)

- without CRR _
Vin (Vac) Pin (W) | VLED (V) | ILED (mA) | Po (W) |[Efficiency PF THD
90 9.857 43.57 186.1 8.108 82.26% 0.9969 6.23
110 9.571 43.55 185.2 8.065 84.27% 0.9946 7.11
132 9.382 43.52 183.9 8.003 85.31% 0.9909 8.16
180 9.271 43.44 182.1 7.910 85.32% 0.9773 10.15
220 9.297 43.4 181.1 7.860 84.54% 0.9572 11.96
264 9.433 43.39 180.7 7.841 83.12% 0.9233 15.96
- with CRR
Vin (Vac) Pin (W) | VLED (V) | ILED (mA) | Po (W) |[Efficiency PF THD
90 10.445 43.62 185.5 8.092 77.47% 0.997 6.28
110 10.12 43.59 184.5 8.042 79.47% 0.9953 7.18
132 9.897 43.56 183.1 7.976 80.59% 0.9916 8.07
180 9.871 43.53 181.5 7.901 80.04% 0.9791 10.02
220 9.894 43.5 180.3 7.843 79.27% 0.9608 11.81
264 10.023 | 435 180 7.830 | 78.12% | 0.9297 15.68 ?
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Performance

File Vertical Timebase Trigger Disp elp e Werical Timebase Trigger Disp

Help

With CRR

M'\VAUAMM AANAAAAAAAAAAAAR

NN AN oy ey

L+
-
<
-
-~
-

LA A A A S A A A A L A e e

- ILFD ripple= i59.36% ) l.eo ripple= £5.5%

Y A
Measure FP1freqiC2y P2owid@h(C2) P3:freq@h(C4) Fa:pkpkiC1) PErms(Cd  PEmean{c1) PTmean{CZ) F&min(F1) Measure P1:freqiC2y P2owid@iv(C2) P3freq@iv(C4)  Pdpkpk(C1) ParmsiCZ)  PEmean(C1) PT:mean(CZ) F8:miniF1}
value 2158 mA 181.78 ma value 19.9 mA 181.28 mA
status 4 status 4

- TO-92 package is used as Q,, temperature =63.5 C.

21
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Performance

Line Regulation

Efficiency

=—without CRR

200 —o—without CRR 90%
T 195 —B-with CRR 88% ~B-with CRR
£ 190 & g5y 7¢ ——
s 18 \.§.=‘ S
(8] i
5 180 £ 80% — -
3 w \.
s 175 78%
o
170 75%
90 115 140 165 190 215 240 265 90 115 140 165 190 215 240 265
Input voltage (V) Input voltage (V)
Power Factor THD =4—without CRR
1.00 =&o—without CRR 17 ~#-with CRR
0.98 =i with CRR 15
—~ 13
0.96 X
a o 11
0.94 I
N - 9
0.92 7
0.90 5
90 115 140 165 190 215 240 265 90 115 140 165 190 215 240 265 22

Input voltage (V)

Input voltage (V)

RICHTEIKK
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20~50W RT8487+RT8487 for no current ripple

RT8487 %;E%EEiEEES;EEEET;
cV

AC in

€L RT8487
CC
IR (S 4 R 173
ﬁfjj [EFFRpNE %ﬁ‘ﬁ ek T -
+ i
==

23
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I - R A %

RT7300 feature
N - N ,
RT8458A el i
it ay It
RT7300A/B RT8474A :(Pivra“f@:ﬂ% il
RT8477A fﬁ PHIE130KHZ
, \« J (B [~ i
& ;jaﬁ%’n (<20pA)

oﬁ_ﬁgﬁﬁ‘:‘h 600mA/800mA

Vac V-LED | lout Eff. PFC
vl [Vl | [mA] [%]
RT7300+RT8458 advantages

60Hz 5424 4281 1104 47.26 87.13% 0.99
60Hz 110 53.33 4269 1104 47.13 88.37% 0.9 1.4PFC Tﬁ} [(XTHD
2@1%‘{
60Hz 132 5276 4265 1104 47.09 89.24% 0.9 3.ZEH fﬁuﬁ ,J*JE@[E&UEFIJ
4.[% Yh[ﬂ’&vﬂ SR | (Y <1%)
0,
50Hz 180 5249 4270 1104 47.14 89.88% 0.98 5.7 [q’}j e f['%ﬁﬂr"‘”—”@”
50Hz 230 5245 42.66 1104 47.09 89.79% 0.97 61'?’5 ,—ﬁ'rju?ﬁﬂwwn%ﬁ
50Hz 264 52.61 4263 1104 47.06 89.45% 0.96

24
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I_TTJ' i /’\\\W jli ;—FI F%% ﬂj ﬁz

VIN o . l':”
4.5V to 50V 1 |
j_:m RT8474 RSENSE
RT7300 _ Hvee 1sp 24 LR g
Dimming o 2CTL SN K* f* T4
5,0 i i
4%1;{[;& W—BCREG swH Tl
IHJF' GND
:1_:3 SnF _ |9 (Exposed Pad)
5Vout [-===---- -' =
GND
B LT PR A
1. D|mm|ng
g. g\[/\l%ut . ﬁgjp it ~ E ¥~ (RTHD ~ [REETHRE N
, . L E [zf;{ yidi JPWM‘&;F;%J:IEI 7{4;&5\[‘3&&"
“1 £ J[J — Bk
Siniaiec | ek SR
" %ﬁ A
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RT7300+RT8474 application circuit

[[]
LEL’J

26
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FAH 1

CH1: FLED , CH2: VCC , CH3: WV-CTL , CH4: V-LED

CH1: I-LED , CH2: V-CREG , CH3: RFID PWM Out , CH4: V-CTL

f 0, (WAL

e
bk pminis

], o

[T RO T 11T i

I-LED

320
290
260
230
200

170 |
140 |

110
80
50
20

-10

o | —«IHED (mA) 5
—m— IDEAL(mA)

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
PWM Duty
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AC-CCRa\E T RERE H %

- RT7320 J [ RT7321 ] [RT7322 J

1§13 277 2f}/220V 274 2f1/110V

(xBOM~=Y %

I E]

i il > LED
h BREFHS

28
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(SPF ] o 577~ f100hm B F I ) RL

% PF>0.7 puRiTf
@E—f P e % 3 F110VES 220V " [F5 R (SEEDCHR " |
24 N RT7320
ouT :: . 1,’_—[',[5'%?}11;7&?@ III '] [#V‘IIJ,H\J/IFFLFJ

12

IZIJ;IF}%ELED?*H = Fﬁ*_ﬁ:{ i ﬁ‘é
A VR TR BRI

2% E[EMCRyT £

il

[

L)

R?ctify voltage

mnn-““ VE [ i - N
:
I
I

Current 2.5mA 5mA 10mA 20mA 40mA

L 4

~E AR = 2.5+5+10+20+40=77.5mA '
B PR — T—'*I 29
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RT7321/2 (2P2S) “Z2F="764% [ 7 FREr)

(

@
AC Source HV

»¥

S1

KK

Leelld

54 52

GND NA

» RT7321 B[220 75, RT7322 B IF-11OVENFRR * 73

R B2 E RS

- PFC> 0.9

» LED{U3E K 7[5k =1 5T EBI7) 16%

YT BRI

+ #2092 EMCF{IE

« QFN5x5 ﬁ%ﬁldlc#fﬁ]ﬁ‘ iﬁrﬁ?ﬂﬁ@%ﬁﬁ?i‘:’ > BLED'GSRAIRRIR ST (B B AR
* Richtek =157
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RT7321 = (=FCH

A

( If AC=110V, 60Hz, G1=G2=G3=G4, VF=30~40V)

4 X VF
( If AC=220V, 60Hz, G1=G2=G3=G4, VF=60~80V) 3% VE
2XVF -
" VE £
- t1~t2: G1,G3 on [::ﬁ' ' .
A -
a3
l o . P
- t2~t3: G1, G2, G3, G4 on Yol Je
x A —1:
(3 G4
. t3~t4 : G1, G2, G3 on B . 4 .
"Gl Y G2 2G3 o
S AT
. t4~t5: G1, G2, G3, G4 on —i'l o im ﬁm ig“ W |
RICHTEK } BASU (9 38 (4 2 (SR8 I 1957 PRI RS 1 (S i}
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RT7321 [ iR

tF' { AIB ik
R 0~45mA @ step=5mA
B: 0~35mA @ step=5mA

t1~t2: G1,G3 on

t2~t3 : G1, G2, G3, G4 on

t3~t4 : G1, G2, G3 on

t4~t5: G1, G2, G3, G4 on

RICHTEIKK

Pin=5W — A=15 B=15
Pin=8W — A=25 B=20

220Vac input example:

—N— lei=A mA
— A -
N lea=A mA
3
x| A
Gl G2
_N—N_ le1=le2=A mA
B E .y
—DI—;I— ‘ les=lea=A mA
03 G4
- E Ax
Gl G2 \G3
S B e le1=le2=lc3=A+B mA

le1=lc2=le3=lc4=A+B mA

25



sk B B

A=20mA, B=20mA, LED=70V

2P2S-7.7TW
Vin(Vae)  LED Ve (V) I, (mA) - P;, (W) PF Plept (W) Piep2 (W) Pieps (W) Preps (W) Pieo (W)
200 4x70 34.29 6.3 0.915 1.851 1.462 1.676 0.618 5.607
220 4x70 36.15 7.5 0.938 1.917 1.75 1.893 1.184 6.744
240 4x70 29.671 8.5 0.95 2.069 1.933 2.037 1.572 7.611

A=15mA, B=15mA , LED=70V

2P2S-5.9W
Vin (Vao) LED Ve (V) I, (mA) P, (W) PF PLeot (W) PLeo2 (W) PLeos (W) PLepa (W) PLeo (W)
200 4x70 25.98 4.9 0.935 1.338 1.17 1.278 0.605 4.391
220 4x70 27.657 5.8 0.949 1.51 1.347 1.44 0.945 5.242
240 4x70 28.84 6.66 0.957 1.643 1.525 1.623 1.317 6.108

THD improvement

A ﬂﬁ‘/ B ﬁﬁ:jﬁﬁgj THD. A=10, B=40 can reach THD=16%.

Efficiency
89.00%
89.92%

89.54%

Efficiency

89.61%

90.38%

91.71%

THD

39%

34%

31%

THD

35%

31%

29%

33
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Richtek & (75 [UMR-16ERE %

fi RSl (ET) RLEERHHFCBIT RS AGEVE j : . ¢ W, HEL[ 1
iy Fiirgf B e IEE?E'EI[J [‘pF f” Richtek i :;JF'I—'_’ YR PR
l:r—-'- 5 § %—‘“} i#f' 3 FI ﬁ C ’ I [ % f" IJ& 'éi:i'-’":‘ﬁ }
E|A [ﬂ: wﬁs«[ﬂ:puilqﬁ Qi FupJLED 3 E”g‘ E‘E F‘} F F F;I F'T«U—
[ﬂ:E FIE,J@ FPEE [T [p[ HET %] | Ry "@’E*%' !
EWTE Fie GV HWTJ R~
Bl EHFP‘%EEE*JF& a @’E{%E?t )

Epﬁbﬁ JLED@E{*J%E F' ”Etfﬁﬂ
c'f@LED R ¢
U PRI SRS Ry
-> E{ g INENE T&E'J > B Iy
QB £ T E]
ey
25W-60W
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554 /] s MR-16 B+ % RT8470

PR
JFﬁii

ELS

f'l\

29709 )

LAl

ﬁ“ JE"1IZI3{[I,FIJ LED -
T AE

(Rpvsy 2 #1-[ B[ {~AYPCB

2%

IJ;L_5W

J
12Vac

|
o 8
I
I-
Q

Ts

Vin

Sense

RT8470

ADJ

GND

LX

A/72

Flicker-free
operation !

Tekstop | 3 —
. ETvoItage. '
E\ .........................................................

actor: 0.52
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Summary of Richtek solutions for MR16

LED ET Power
power compatibility factor

RT8470 Single Very low  Up to 5W Average Low
(Buck) (0.5)

RT8476 Two Medium Upto 15W Excellent Medium (0.8)
(Boost+Buck)

RT8479 Two Low Up to 7W Excellent High
(Boost+Buck) (0.96)
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thank you.

http://www.richtek.com/LED




