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RT7302 5 RT7304 /2 HBA s N RREBUEIEMIER LED IRZN2E, 776 R ECE N, fecfFmshREL, B alfE kil
% (QR) # T TAELLR BB S IR, FHVIZMET (PSR), RT7302 F1 RT7304 &M K N H3H BéAa e A8 B2 6 Fi s
A AR RN RS R Ty AR, M AS DA D AN O IR NI B B AR T

RT7304 24T fafgiiat, WA T SmKEFThae, 3% LED JF{EY. LED FERMd. %k WA E 44", vDD KX
JE&IE (UVLO) . VDD idE{f3" (VDD OVP) . iy (OTP) FIiZ M sy MR, RT7304 R ERARL 21 SOT-23-6 f
X,

RT7302 HAA RT7304 MFIMIEATIRE, HBEAELMThEE, B HY HERREMPSERZ. PWM FEYEFIEHN # A5 ¢
%45, RT7302 KH SOP-8 #f#:.

DL RT7302 Nsefil, AMNFFENE PFC. FRER. BIER LED Kshes, =47 —AMEFEH# e rE. RT7304 9 [FFE
A&

AR AU BT E — A A AL 18W LED BKahEs, &M T T8 LED I/ (HFERER it 77 stk i DAUFE S & LED /T
M B ANRST IR 2
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R I C H T E K #IZN 1 77 (PSR)LED 47775 RT7302 5 RT7304 11175/

2. RT7302 f{EAERE

K —Eox RT7302 H TR G 4 28 20k 2, KA NEIEN Vino

‘Flyback Application Circuit
Rgna CSN2
Fi BD @1 chm}—‘
Line 1 > +
ix l - .
c Rani ‘LCSM l%LT* Vour
‘ Y T s T RsnzDsn \
A 4 2 .
Neutral < 1 RuigRev | prrsoa R
= kv e at
I 4 Rae
MULT
Cumur
I Ruz cs
= 3 ICCS Res
_’_7 COMP =
Ceome o 8 Raux Dayx
F GND VDD
= ZCD
5 ICVD3 Rzcpt
= 1
—Czcp g
L Rzcpz

BEIFR QL Tl —BAFEMS ] ton I, WA Loy PO HUA 1ok AT RAHT R SIS AS

IL_pk =t/£ x1on
m

NS NIESZB AL Vin_presin(0) 2 e W8 iids F R0 f s, D A B (B FIRE I e 7T R BA R 2 3 OREOR -

— Vin_pk |S|n(9)| x1on

I
L_pk Lm

A as A 1A e g S [ ] I 73Rl (CRMD I, Ul AU AR A BB 2 S N R B AR A2, PRI T i 38 s 2
REE R FER RS ZCD Mg H, K BRI Rzcor e .

TEVEAIR D7) 0 32 3 A 0 B0 2 B 2 FLL e RS e P A e 2R B A (e I FL B 1 SE B AR VIR A U R B A 30 MOSFET, itk
A AR TT R U (R FE AT FU R T30 ZCD 2t Fl A e et s s 3k s PRaP il FE T H - Rzcoa T3

CS LAl &I MOSFET iR it BHL_E ¥ i Hs, - S mg AGHIN AT 8 e L P FE o PAY 0 1 T 5 FL B W] JEBR L AR5 XA R0
Jikio A EIR rig ) UM ZE AT Y CS I B AR IS AT AR B R L. Rec SRAME

MULT B TRl s N VAE v I, F HARHIREM ton AORKBINE 5o M BITRIN 21 (0 5m  H HOR P AR TSR 5, A BEAE R A
JEYEE A, R BKENE S LA RMEER) COMP k. fntk, mTUMEARETEEIN, SRR, i, ekl RTh
FRERA s REE S I A T4 FB YRR R ) LED SR as 2 Bt UV
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RT7302 ) HV HMIEE S e b S Pud &R T VDD M A S e . RN )E, HY BRI I,
VDD ZJa 4B (i . MOk CRPGE R B, IR H T IER SR AEIE], 2R A P A AR I Eh R

B

WEMAMGH &G - HEMAER - BESME, TR N, B0 ERE. YIRS LB KM — %5 HR
MR (Res) « MFaUEEEAS. MOSFET .« $iH =ik — HESIER A (ton) #E (Rzepr) — SRR E (Rzep2) — 1%

HIEiIR#E (Rpe) — BIRAME (Rwmi, Rwz)

MM RT7302 f¥eit TR, AIPEiRE TR ciHE. /5 3 &, MM~ 18W SH TR —BiHER .

3.18W T8 LED IRzh# kit

X—E ] LED WXENELHIE 18W T8 LED IKFh#eiEAii, ME=R.

B=. SEEBUR SN 230x18x10mm, AJRAE T8 A4T &M LED WJSTE

BETHHAR ZR

o  HIAJEME: 90V ~ 264 Ve

e LED ##: 45V/400mA

o 7f 120V/230 Vi, X% >85%

e PF: >0.95 fl THDi< 15% (& IEC61000-3-2 C & D %)

BB L. AN &G

N 2R A0 B A
RN EIE Vac_max, 264Vac
AR TN L Vac_min, 90Vac
HYEAIE fine, 50HZ / 60HZ
SERHH BT 1o, 400mA
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RICHTEK ITEHIE 7 (PSR)LED 475748 RTT302 5 RTT304 2303474

RN R Vo_min, 43V

AT RIS Vo max, 47V

LED fTH# M 14 Me2h% LED, S HEN 14Q
i Z BRI IIHATIE Pin max est A ARIRN:

Vo_max -lo

Pin_max_est= n
b n N ETRCE.

fETFEIZCR AN 85%, NIEIATIZ N : 47+0.4/0.85 = 22.12W.
A AR THIEE B R L (CTR) AIRLRIR N

_Isec_pk «Ns
IPrRI_PK  Np

CTRTx1

Horh Isec_pic AERFMEE L leri_pk MRS BT, Ns 2 IRRLE T, 1 Ne 2RI LE. CTRna ity 0.9,
S Ve ATRIRN

Vio :m_z . (Vo_max"'Vf )

b Ve R AR R . B Ve DAURLE 95 ~ 125V,
EIEEIF:  BE Vi = 125V,
E%kiﬁﬁtﬂ EEH—EETJ—: %/J\ VDD %(}EEEE VDD_Vomax_min EJ‘?:EIfﬁ[rF

V
VDD _Vomax_min = Vo_mz.ix -V'TH_OFF_max -130%
'0_min

Hoh Vry_orr RAEHIZR T R EBE (UVLO) InF k.
TEEC R B ERS, VDD HJFREE Vop max UHIHE Voo vomax min ~ Vob_ove_min 6 H P
18 By ) A

Vo_max= 47V, Vo_min= 43V, VTH_OFF_max= 1ov, VbDb_vomax_min= 14.2v

&% VDD_max: 20Vo

HEHHER Cour:
WA Y E LED T8 B HIES &, RS LED TSI, SueeiBid LED AT 5 rdRank, Himik
A% 100Hz BY 120Hz HIGINER.
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HEATERFI, Btk LED HERSUEIEE ¥ N 340mApp, BISUKRE N 42%. LED JTH &I T 14 A LED, &zh&H
PN 14Q, ATLAHLESI Vour = 0.34A * 14 Q = 4.76Vpp. AR 2H R 2R B FAL vl il tH R — MR i N FE IR 28 5 135 I AT L
B, FLARARSU: g 2 PRI T34 IR w6 . S S E B R H .

_ lout_pp
Vout_pp-2-m-f

Court

Frb lour pp JEBIAFHIF LED Wit Vour e BT ACEFRICTA MRS, T f PR IRER, CULIE%E 50Hz il #:
Cour=2*0.4/ (476*2*m*100) =267uF. #7402 LED HIRSUEE /DN, N Cour EFHHIIN. 41, 4 LED ITHRIIMZIAR
FHAE I HS, Cour BT LA/

HB] 2. BIESHBH
HAB IR 2 5 TR R 2 P I B b T AR

Ne_ Vo
Ns Vo max+Vt

FEULTE ]
Vio= 125V, Vo_max= 47V, V= 0.7V, Np/Ns= 2.62
HUER U B2 B T A EL T AR

N_s= Vo_max
NaA  VbD_max

FETE B
VO_max: 47V, VDD_max: 20V, NS/NA: 235
MOSFET [ K S 8] ton max AT AR A

ton_max=Don_max - g
s _min

Hep fs_min S f /N RN
MOSFET M5k 54t Don max FI AR N

Vo

Don_max=v—7——"—
- Vio+Vac_min_pk

HIZMI R L WS
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R I C HT E K #IZN 1 77 (PSR)LED 47775 RT7302 5 RT7304 11175/

02f||ne VVaCV(t)( ) t
_ton Ne o #Vac (1
=2k Ns CTR™ 1
2fiine

P, i NFRVIIIE fs min REZIG, BATLLRE Ln o

FERCTE B

W5E fs_min = 54 kHz,

Vio = 125V, Vac_minpk = 127 V,

B ton max = 8.68us 1 Ly = 899uH

DIEG BN, AR AR 1 5 /N AT e DA S A5 2

IP_pk-Lm

1P _pk -Lm
NP_min B Ao

Horh Ae RPOSHIBEIIIAR (FA2: m2), T Bmax sERKHIEEE (FfL: Gauss).

FERCTE B

lp pk=1.23A, Lm=899uH, & EDR-28 #kits, MHBHEMIER A = 88 m2,

WIE Bmax= 2950 Gauss. 73 Np min>42.5 [,

MAEL R FTE MSEE O E, BF Ne_minv  Np/Nsy  Ns/Na A Lmo

Np = 43T, Ns=43/2.62=16.4T, Fill Ns it 16T, 1fi Na=16/2.35=6.8T, # Na ik 7T.

LB 3. A RN R

LA I R Res AT BAHT AR AT HRGE :

Hrp Kee 2% 1C WEIIZ L

TR
J?[%E]’\J Np/Ns =2.69, Kce = 0.25, lo = 0.4A, CTRTx;L: 0.9,
Al A I L Res = (1/2)*2.69%(0.25/0.4)0.9 = 0.79 Q
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PR 4. ERAFABERSE

MR A 1 KW [ B . VRrM max AT BAZRIR 9:

VRRM max=+2 - Vac_max

ﬁﬁ%%ﬁ%ﬁﬁ@%jﬁﬁ@rﬂ%ﬁ |BR7max ﬂu%%j‘j

_ Hn_max
|BR_max—

Vac_min

TE B

VRRM_max =+/2 -264 =373V
Igr max= 22.12/90 = 0.25A

—/™ 600V/1A Mzl ssaettdt €W mpegiE, HPaRsm A B A .

B 5. %M MOSFET
MOSFET E@%k/ﬁ'ﬁ*&%gﬁﬁ VDs_max 7"31
Vbs_max = VRRM_max + Vclamp

/E\:EP Vclamp %2)}:#%&%%%j{%}£, ﬂ‘éﬁ%? Vioo
MOSFET i KIIR-JEH IR 7T lps_max WA:

ton_max

IDS_max = \/E'Vac_min .

TE LG

WE Velamp = 160V

Vbs_max = 373 + 160 = 533V: Nk W HIMFHUE, EHFERIH 650V 4axi KFUEEN MOSFET.

lps_max = Ip_pk = 1.23A: 3+ MOSFET /) Ruson FIHUE L. TE/NE T8 WilH, M Rgson = 1.8Q. 4A ) MOSFET, A7
TR
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RICHTEK

RN T7 (PSR)LED #5728 RT7302 5 RT7304 111755

SR’ 6. AR RENSRE RS

i A IR R [ FLE N2 /T Vipo_max FT AR 9

Ns

+V,
Np o_OVP

VDo_max = VRRM_max :

HHF Vo ove A&k il BRI FHE
B AR ORI R B 7T Ipo_max T BAR RN :

|Do_max =lo

E A

WE Vo ove = 61V

Vpo_max = 373/ 2.62 + 61 = 203V

Ibo_max = lo = 0.4A

P v IR A B R A (L I AR T A R A R
B A IR KOS A HUE . /) Vipa_max T ARZR

Na

+V
Np DD_OVP

Vba_max = VRRM_max -

HA Vpp ove & VDD TEARIIGFAE .
i H AR R I R II R) FEIRR FT Ipa max P BAR IR A:

|Da_max = |DD_max

Hoh lpp_max f24EH] 1C BYERKERAE B .

FE TG

Vop_ove = 27V

Vpa max = 373/ (2.62*2.35) + 27 =87.8V

Ipa_max = Ibp_max = SMA

PR 7. BN FEN K BE

RT7302 BRFIEENIT IRV R AR T B HY ton mino ton min ABHELREF ZCD MR lzco sn RREL, HRRWIT:

ton_min-lzcp_sH =405 p-sec-A (typ.)
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Izcp_sn FJ PARIR A :

Vin -Na

lzcb SH==——""—
- Rzcp1-Np

R, FTRARE Rzepi:

ton_min - Vin ‘Na

Rzcp1= 205p  Np (typ.)

BAR, Vi ZCD B ERLAUET 2.5mA  (CHAE) . EE, WE Rzcpr FHARIER:

\/E -Vac_max Na

Rzeo1>— 50— "Np

FETE G
Rzcp1 > /2 *264/2.5mA/(2.62*2.35)=24.2kQ

BE Rzepr = 60kQ

4 Vin =10V, ton min =405 p* 60k * (2.62* 2.35) /10 = 14.9us

BT ton min B0K, TR THDI. (EAIE ton min KK, 7E Vio TACHIN 27/ HIAEHR, THDI Sl L GAL .
BE, ton min FIARFEMI I THDI TR

PR 8. MRS HIBE

f Lo s DR A o A 0 e I 2 P R R s PR BOR SIEBLY e Rzep W AT RA R 5 R 551

Na Rzcb2
\Y/ . evee 3.1V .
©_ovP Ns Rzcpi+Rzcp2 (typ.)

TE a2
WE Vo ove =61V

AL Rzepe = 7.9kQ
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R I C HT E K #IZN 1 77 (PSR)LED 47775 RT7302 5 RT7304 11175/

BB O, MERIERAMER T

TR IR T 512K Ves e (AVes) AT H R 5

AVgs = Vin-td-Res 'tl_dn;RCS ,

Horb tg NZEIRIA], 35 RT7302 [MEHZERA MOSFET KW 1A. RT7302 X CS HIFTR L M ER Ics FTLAFR
N:

Na 1
I = K . \/' - —_—
CS PC - Vin Ne Rzcpi

Hrp Kpe 242 1IC WHBIIHHE . Rec 7T HIN X3R7

_td-Recs-Rzep1 Ne
Lm-Kpc NA

ta H112004 150ns.

FEHTE G
Repc = 150n*0.74*60k/(899u*0.02)*(2.62*2.35) = 2.3kQ

ST, SEIRFHH te 2FE MOSFET [ar/EA. 154 1IC Ml IRsh RE ) AL R s, BRI IEAEF T ta, 11 Rec
SR T E e R B . W R RS Vi ETRTOREINNS, Rec RNZMEAN; WiRAmihrBIRRE Vie ETFIECDE, Rec M
PR

HB] 10 | AiBAMERTE BUER T RT7302)

COMP HiJE Vcome FTAATHIAT T H .

fon + toff
t

2
(VMULT_pk ) X x GMramp x ton = Cramp x Vcomp

N[

Rm2

V =V X e
MULT_pk In_pk RML+ Rz

ANO021 © 2014 Richtek Technology Corporation 11


http://www.richtek.com/product_detail.jsp?p=rt7302&utm_source=AN021&utm_medium=RTWWW&utm_campaign=AppNote
http://www.richtek.com/product_detail.jsp?p=rt7302&utm_source=AN021&utm_medium=RTWWW&utm_campaign=AppNote

HIZE 77 (PSR)LED #7775 RT7302 57 RT7304 2 i 71757 Rlc H T E K

VmuL pk /& MULT 3 ERIEE IR, GMpamp AWKSIE ST AR SE, HMAMEAN 2.5uA Vo Cramp BKEIE 5774 8310
M2, HIEE N 6.5pF. MBI CRM I, (ton + tor) /ts= 1o BWIE Veomp min WITHE 1.2~1.5V KTEEN, 1M Rz
ff 30~60kQ ZiH. ik, HELREMME Rw A Rwe W LURHE L ESECRLE.

FE ST

ton_max = 8.68us,

WIE Vcomp_min = 1.2V,

3 Vmuit_pk = 0.85V,

BE Rmz = 43kQ,
AL Rw = 6.4MQ.

4. &t T H VG

A RT7302 it TH A RT7304 it TH, wrtb e i ifontiE. HNAESS 3 mhirdiiitrE. fFiit T
Hrp, HERBESEEAT [k ] by MREA NS, B0t TR BERR RS RE RO amig] $.

TR 18W T8 Z 5 Bt I A AOEE AL LT T3 A 45
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RI c H TE K FIZE i 17 (PSR)LED #7755 RT7302 57 RT7304 2 i 71757

R Bt TAMHE
Stept: Input and output conditions Definiton

Min. AG input voltage V.., = 90 vrms Ideal current sense resistor Rqg = - o
Max, AC input voltage Vay ma = 264 vrms Selected current sense resistor Rgs = 074 o
Line frequency ., = 50 Hz Actual average output currentl, = A
Average output current|,= 04 5 Max. GS peak voltage V cs_n_ma = W
Min. average output voltage V' o, = 43.0 v Ratio of the Vg o 10 Vo e mee Vs oo/ Vos ok mee =
Mayx. average output voltage V,_ m. = 470 v
Max. average output power P, ... = -w
Estimated efficiency n = 85 o
Estimated peak current transfer ratio (CTR) of the transformer{TX ;) 90 . .
(Taepe gy ) (N5 N ) = ag Max. reverse voltage of the bridge rectifierV gay mex = WV
Estimated half of the resonant pgn’o_d_' of the primary-side inductance 1.00 Max, forward current of the bridge rectifier Igg_mz = ry
L 5 and parasitic capacitance of MOSFET Q, = us
of the ji discharge time T gee = 0.50 ,s
Estimated max. average input power Py, oo oo = -w
Forward voltage of output diode V, = 0.7 v ~
Marx. voltage of "V, e Ne/N: "V, = 125 Mayx. voltage on the snubber V..., = 160.00
PR e A ——— Max. D-to-5 voltage stress of the MOSFET Vo, .., = -v
VDD supply voitage at Ve Voo mee = 20y Max, D-to-5 current stress of the MOSFET Ipg_mae = A

1. Turns ratio defermination
Ideal turns ratio of primary to secondary windings Np/ N ; = MMax. reverse voltage stress of the output diode Vo, oy =
Ideal turns ratio of secondary to auxiliary windings Ng /N, = Mau, average forward current stress of the output diode I, ma. =

2. Inductance design Max. reverse voltage stress of the auxiliary diode Vg, .. =

;<><

The lowset switching frequency ;_m, =

Max. on time of the MOSFET £ .0 mae =

Duty ratio at the peak of the min. AC input voltage D, n., =
Factor(t) at the min. AC input voltage Factor(t) _u, =
Primary-side Inductance L ,, =

=
=
™

Max, average forward current stress of the awxiliary diode g, may =

High-=side resistor of the ZGD resistor-divider R zzo, > | IR0 2
3. Gurrent Stress Calculation (@min. AG input voltage and full foad)

ES
g
E W

Max. peak current of the primary winding I . = 3 . " Rzcor = i
- o Min. on time @ V oz =10V £ sy = us
RMS current of the primary winding g _m; = A
May. peak current of the secondary winding I ¢_,. = s
RMS current of the secondary winding I s_m: = A
4. Structure design
Max. magnetic flux density B p., = 2950 Gauss Ratio of the output OV to max. output voltages V, o /Vo may = 1.30
Cross sectional area of core A, = 88 mm2 Output over-voltage threshold Vo o, = -V
Min. turns number of the primary winding N ¢_y, > Turns Low-side resistor of the ZCD resistor-divider R zco, = k0

Turns number of the primary winding N Turns.
Turns number of the secondary winding N; =
Turns number of the auxiliary winding N 4
Actual N /N 5

Actual Ng/Ny

IC Propagation delay+MOSFET turn off transition t, 150,00 n=

Current Density J = 8 Afmm2 Pr fon delay ion resistor Rg; = -kg
Wire Diameter of the Primary Winding r. =

‘3'
e

3
3

Selected Wire Diameter of the Primary Winding re =
Gurrent density of the primary winding J ., =

E
E]
3,

Total wire Area of Primary Winding Ag = mm* Recommedned Min. COMP voltage Vcome_mn = 1.20 v
Wire Diameter of the Secondary Winding rs 2 mm Recommedned Min, MULT voltage V .y = |JRNIIOGE
Wire Di of the ¥y Winding rs = 0.3 mm Low-side resistor of the MULT resistor-divider R y; = 43 |0
Gurrent density of the secondary winding J ... = -Mmrr? High-side resistor of the MULT resistor-divider R , = | 12
Total wire Area of the Secondary Winding A ; = T
Selected Wire Diameter of the Auxiliary Winding rs = 012 mm
Total Wire Area of the Auxiliary Winding A . = |08
Selected Transformer A, = 2310 mm* High-voltage start-up resistor R, = K |
Transformer Fill Factor K, - | 8] External GATE-to-GND resistor R, = K
Gate resistor between GATE pin and MOSFET(Q,) gate R = 0
Resistor in series with the diode(D aue) R aw = In}
Parallel resistor of the MOSFET snubber R 5,; = kO
Series resistor of the MOSFET snubber Rg,; = [o]
VDD decoupling capacitor G ypn = uwF
Comyp ] paci the COMP and GND pins C .y = WF
Filter capacitor between the MULT and GND pins C yy, = :E EE::
Filter capacitor between the ZCD and GND pins C ;op = pF
Capacitor of the MOSFET snubber C,; = nF

ANO021 © 2014 Richtek Technology Corporation 13
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RICHTEK

5. PHEARAYFEER R

DAL R s 2 B A D P

N[—

F11.25A

1
TN471k

Lx2
30mH

R19
43k

c7

2.2uF

R22
OR

ZCD

41 muLT

COMP

GND

RT7302GS

7

GD

R14

D4
1N4148

I

bead

Q1
04N8p

200R

CSEI

éz

2k
R15
221R

= C9
100pF/1kV

R16 R17
221R 2.21R

L1
110u4 LED*

et
LED-

e

Y. 18W T8 LED IRzh#Z&H Witz HE/RE K

SRR, b RVL EAT DAY b LX2. CX1 A LXL LAE/D SN IR A% ST, 1 L1 A1 LX3 NEA
T Uk SRS TR

SEREMIFERE B4R 7R R,

F . 18W LED IXsh# 2 S5 % T 2 MM RHE B

Iltem Quantity| Reference Part/Value ‘ Type ‘ Vendor ‘ Remark
1 1 F1 T1.25A/300V | SS-5F-2P Littlefuse
2 1 RV1 7N4T71K TVS-2P Thinking
3 1 LX2 30mH LRS-T14 Abliss T12.7%7.92*4.9(ui=10000)
4 1 CX1 0.1uF CFS-12X12 | Shiny Space
5 1 LX1 5mH LDS-D9X12 | Mag. layers
6 1 BD1 1A/600V DB-1A GW
7 1 C4 0.1uF/500V | CFS-11X10 Murata
8 3 R6, R7, R9 2.2MQ 0805 RALEC
9 1 R19 43kQ 0603 RALEC
10 1 Cé6 22nF/50V 0603 Murata
11 1 c7 2.2uF/25V 0805 Murata
12 1 R22 0Q 0603 RALEC

ANO21

© 2014 Richtek Technology Corporation
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RICHTEK

I T (PSR)LED 405/28RT7302 5 RT7304 21411455

13 1 R8 10kQ 1206 RALEC

14 1 R2 140kQ 1206 RALEC

15 1 D2 FM4007 SOD123 Willas

16 1 Cc2 2.2nF/1kV 1206 Murata

17 1 R13 200Q 0805 RALEC

18 1 D4 1N4148 SOD-123 Willas

19 1 Q1 4A/650V TO-220 IPS FTAO4N65D
20 1 C9 100pF/1kV 1206 Murata

21 1 LX3 T3.5*3*1.4 King core On Source pin of Q1
22 3 R15, R16, R17 2.21Q 1206 RALEC

23 1 R14 2kQ 603 RALEC

24 1 c10 470pF/1kV 1206 Murata

25 1 CY1 1000pF/250Vac | CAP-10mm Murata

26 1 R10 60kQ 0603 RALEC

27 1 R18 8.06kQ 0603 RALEC

28 1 C5 22pF 0603 Murata

29 1 D3 BAV21 SOD-123 Willas

30 1 R11 820 0603 RALEC

31 1 EC2 33uF/50V CES-5X11 Rubycon

32 1 T1 EDR28 EDR28 Abliss

33 1 Ul RT7302 SOP-8 Richtek

34 1 D1 SF26 DO-15 Willas

35 1 R1 33Q 1206 RALEC

36 1 C1 220pF/1kV 1206 Murata

37 1 EC1 270uF/63V CES-10X25 Rubycon

38 1 L1 110uH LR-T9 Abliss T9*5*3(ui=10000)
39 1 R4 200kQ 1206 RALEC

BRI RSB, WEITR.

ANO21
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RICHTEK

Transformer Specification

Core Size:

Material:

Bobbin/PINs:

Primary inductor: (+ 5%)

Leakage inductor:

Electrical:

5
N4: 15T
0.279

4

N1: 28T
0.279

3

1

N3: 7T
0.12@"4para

2

:

L
el

EDR-28

PC40

Horizontal / 7pins
920pH

30uH

6

N2: 16T
Triple wire
0.3p

[, IR E Ry T

Winding Specifications:

Winding Winding
No. PIN Type Tape Layer
Close
N1 314 0.27¢ 28Ts | winding 2 Layers
) : Close
N2 6 —7 | Triple wire 0.3 16Ts winding 2 Layers
Close
N3 1 -2 0129 x 4 paralel | 7Ts winding 1 Layer
NA |45 0.27¢ 457 | Close 1 Layer
| winding

BT, AR As RS

DA SJe 2 25 1 ] A s 4 ) 2 0N B2 T s PR FRLURR, - AT TG 2 ANt LA 30 AR IR SR IR o L Rk R R A A ARSI 3,
R RPM, DA S TP NPT & R aebndtE, 7R IRGINE ¥R ] = R 42 2k AR A A e 2%

ANO21
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RI c H TE K #IZN 1 77 (PSR)LED 47775 RT7302 5 RT7304 11175/

6. HMEREMIIN R LS
TR TAEARIETEE Y, LED YRS B AR S

K= PEREDIE SR
|

Frequency Vac [V] |Pin [Watt]‘ Vout [V] | lout [mA] | [\F;;al::] Eff. [%] H PF Value
60Hz 90 21.54 45.75 405 18.53 86.02% 0.9960 6.37
60Hz 100 21.24 45.78 405 18.54 87.29% 0.9960 6.68
60Hz 110 21.03 45.80 404 18.50 87.98% 0.9954 7.03
60Hz 120 20.87 45.83 403 18.47 88.50% 0.9950 7.24
60Hz 132 20.73 45.86 402 18.44 88.93% 0.9944 7.53
50Hz 180 20.60 46.00 401 18.45 89.54% 0.9908 7.51
50Hz 200 20.60 46.07 400 18.43 89.46% 0.9886 7.02
50Hz 220 20.64 46.15 400 18.46 89.44% 0.9851 6.73
50Hz 230 20.69 46.23 400 18.49 89.38% 0.9832 6.82
50Hz 240 20.75 46.31 400 18.52 89.27% 0.9811 6.99
50Hz 264 20.90 46.44 400 18.58 88.88% 0.9738 7.86

A TE =1.23%
MEMmZE =3.52%
K PF =0.996
/N PF=0.974

A A EEE r A B RAFRHRIATIR TTR, IXEh SR B ik B Bt Rk, HIFRBEIEAN THDI #4858 2756 1 B N HE o
R 75 R e S FIRIERAE T, H A AR BT -

ANO021 © 2014 Richtek Technology Corporation 17



HIZE 77 (PSR)LED #7775 RT7302 57 RT7304 2 i 71757 Rlc HTE K

RO, LB FPERIERAE T FTEN R

Ja3h

Vin = 90Vac: T-start = 630msec Vin = 264Vac: T-start = 210msec
WA

Vin = 90Vac Vin = 264Vac
HHEIY

/AVVVVV\/\/VVV W VVVVVVVV VYV

Vin = 90Vac Vin = 264Vac

ANO021 © 2014 Richtek Technology Corporation 18
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A 77 (PSR)LED 524 RT7302 5 RT7304 2734 i+#58

WA BRIERAE: (IEC61000-3-2)

80%
70% |
60% |
50% |
40%
30%
20%
10%
0%

O Class C @ Class D

m Measured

3 5 7 9 11131517 1921232527 29 31 33 35 37 39

80%
70% |
60%
50% |
40%
30% |
20%
10%
0%

o Class C mClass D

B Measured

35 7 911131517 1921232527 29 31 33 3537 39

Vin = 110Vac: & Class Cand D FrifE

Vin = 230Vac: 44 Class C and D #rifk

feFHBTR

Lever [usuv) UL ZU13-U3-02 THIE 1911 12
120
w0 K EN55015_OP
ENZE015_AV
00.009 0.02 0.05 0.1 0.2 0.5 1 2 5 10 20 30

Trace: (Discrete| Frequency (MHz)

)
+ EN55015_QP LISN 20120622 LINE

Condition
Engineer  : Hank
Eut : erz fiyhack 45V/400mA
FPower s
Mode :
Memo + LISN LINE
Memo-1  :original
Memo2
Memo-3
Memo-d
Memo-§
Memo-6
Over Limit Read LISN Cable
Ereq Level Limit Line Level Factor Loss Pol/Phase Remark
Mz dBul dF  dBu¥  dBuv a8 a8
1e 0.19315 57.16 -6.72 €3.30 56.96 0.15  0.05 LINE or
2e 0.19315 39.82 -14.08 53.90 39.62 0.15 0.05 LINE AVERRGE
3B 0.49896 51.77 -4.25 56.02 51.56 0.15 0 05 LINE ar
ae 0.49896 37.80 -8 22 46.02 37.59 0.15 ©0.05 LINE AVERACE

- Level {dBuV) ‘Date: 2013-05-02 Time: 19:14:10

0 EN55015 QP
EN55015_AV.
“H iy, r"w*‘\w..vvﬂvﬁ‘n'uv.‘
05009 0.02 0.05 0.5 1 2 5 0 20 30

Trace: (Discrete) Frequency (MHz)

Condition  : EN55015_QP LISN 20120522 NEUTRAL
Engineer  : Hank
Fut + RT730Z flyback 45V/400ma
Power 1230V
Mede :
Meme + LISN NEUTRAL
Memo-1  : original
Memo2
Memo-3
Memo-4
Memo-5
Memo-6
Over Limit Read LISN Cable
Freq Level Iimit Line Level Factor Loss Pol/Phase Remark
Wz asur B aBur  dBuv a8 B
1e 0.19315 54.36 -9.54 63.90 54.23 0.08 005 NEVIRAL QP
2 0.19315 37.23 -16.67 53.90 37.10 0.08 005 NEWIRAL  RVERACE
e 0.49896 50.21 -5.81 56.02 50.07 0.08  0.05 NEVIRAL QP
e 0.49896 3616 -9.86 46.02 36.02 0.08 0 05 NEUIRAL  RVERAGE
5@ 0.57740 4857 -7.43 56.00 48.43 0.08 0. 06 NEUIRAL QP
&R M 537an 39 K7 -6 4R 46 AN 39 3R N MR N NG NEWTRAT  BURRAGR

Vin = 230V-L

Vin = 230V-N

MPEAEIREE 120V #1230 Vac i

T A% AR FLL T I

ANO021
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7. PCB A7 JajyE im0

W2 PCB i R il ENFR: B8 T FR-4 MOEHRIIERIXUE PCB, JEASAEIANIRST, &S T T8 M
AT 2

N BT YL, SR AT REAE IR A IR A Seob EBR . HiH A A2 MOSFET 1% Rl B 45 1 LI o] s @ A Al 422461 1C

R IR A FEPE . SO ZRREIRT Y S AR A B B N B A R e . 4> BERE TS IC 9 COMP 1. ZCD ZfiAn
MULT #2HI0 A N# L &58ir 1C,

S =

v 4T _

O L] ]
TOE-
” T L
O
LR (atHLE)

| h r.\-g " ™e =2 l
< N EeEe < 2

]

Bk
o
S

ﬁ [ ' [0
o

: 1)
i e ()

L EEL
TRk

K75, PCB i
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RI C H TE K #IZN 1 77 (PSR)LED 47775 RT7302 5 RT7304 11175/

8. L4k

B WA #EE BRI RT7302 0 iE T EMHE B, {4 A stAsas Pudh % ot i e RS 2948 50 LED IKsh 3 ZoR KW LED K
ek T RGN ] XA R IR Sh a8 LA, Rl R /NBSAR IR S (1 PCB. #i.

B HERT 2%, I RF A B T AAE TR, JF I & . BARKSH 245 18W LED IXah S siit 1,
{H RT7302 w]J yZHh N FHTESFl 8W ~ 60W LED IR 3)#s M FH .

OSBRI

SLERMS H R VI RS TR
PR T PDF T i

Richtek Technology Corporation

14F, No. 8, Tai Yuen 1% Street, Chupei City
Hsinchu, Taiwan, R.O.C.
Tel: 886-3-5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and
reliable. However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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