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2 Rmz=43kQ

" PEEY Rv1=6.4mQ -
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RICHTEK

WIERAMIEFEER (PSR) LED Ba#fes RT7302 B RT7304 Z 35146

T i

Min. AG input voltage V. ., = 90 vrms
Max. AC input voltage V.. may = 264 \rms
Line frequency fy,, = 50 Hz
Average output current | ,= 0.4 2
Min. average output voltage V' o, = 430 v
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 ;) 30
(Tsac o  Ton o )* (W5 AN e )= %
Estimated half of the resonant pgn’o_d_' of the primary-side inductance 1.00
L, and parasitic capacitance of MOSFET Q, = us
of the i discharge time T e = 0.50 us
Estimated max. average input power Py, oo oo = -w
Forward voltage of output diode V, = 0.7 v
Maux. voltage of "V g, "Ne /N "V, = 125 v

Min. VDD supply voltage 8t Vo may Voo vama_mn =

<

VDD supply voitage at V, ne Voo mer = 20 v

1. Turns ratio defermination

Ideal turns ratio of primary to secondary windings N/ N ¢

Ideal turns ratio of secondary to auxiliary windings N /N 5
2. Inductance design

ES
g
E W

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 ,, =

=
=
™

3. Gurrent Stress Calculation (@min. AG input voltage and full foad)

Max. peak current of the primary winding I _u.

RMS current of the primary winding I g_m;

Mayx. peak current of the secondary winding I ¢_n,

F FF

RMS current of the secondary winding I s_m: =
4. Structure design

Max. magnetic flux density B ., = 2950 Gauss

Cross sectional area of core A, = 88 mmz
Min. turns number of the primary winding N g ., > Turns
Turns number of the primary winding Np = Turns
Turns number of the secondary winding N; = Turns
Turns number of the auxiliary winding N, =
Actual No/N s =

Actual Ng /Ny =

Turns.

Current Density J = 8 A/mm2
Wire Diameter of the Primary Winding r. =

‘3'
e

Selected Wire Diameter of the Primary Winding re =

mm
Gurrent density of the primary winding J ., = Afmm
Total wire Area of Primary Winding Ag = mm
Wire Di ter of the 5 dary Winding rz = mm
Wire Di of the v Winding rs = 0.3 mm
GCurrent density of the secondary winding J ... = Admm
Total wire Area of the Secondary Winding A ; = - mm
Selected Wire Diameter of the Auxiliary Winding rs = 012 mm
Total Wire Area of the Auxiliary Winding A . = |08
Selected Transformer A, = 23.0 mn*

Transformer Fili Factor Ky =

T+ EAVEE

Ideal current sense resistor Rc; = - o

Selected current sense resistor Rgg = 074 0

Actual average output currentl, = s
Max, GS peak voltage Ves o mee = v

Ratio of the Vg o 10 Vo e mee Vs oo/ Vos ok mee =
Max. reverse voltage of the bridge rectifierV gay mex = v
Max, forward current of the bridge rectifier Igg_mz = '

Max, veltage on the snubber Vagm, =

160007/
Max. D-to-5 voltage stress of the MOSFET Vg ., = W
Max, D-to-5 current stress of the MOSFET Ipg_mae = A

Max. reverse voltage stress of the output diode Vo, oy =
Mar., average forward current stress of the output diode o, ma. =
Max. reverse voltage stress of the auxiliary diode Vg, .. =

;<><

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

=
B

High-side resistor of the ZCD resistor-divider R zopy =

Rzeor = 60.00 k0
Min. on time @ V oz =10V £ sy = us
Ratio of the output OV to max. output voltages V, o /Vo may = 1.30

Output over-voltage threshold V, g, = W
Low-side resistor of the ZCD resistor-divider R zon, = kO

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

Pr fon delay ion resistor R g KO
Recommedned Min. COMP voltage Vcome_mn = 1.20 v
Recommedned Min. MULT voltage Vi r o, = -V

Low-side resistor of the MULT resistor-divider R y; = 43 k0

High-side resistor of the MULT resistor-divider R , = | 12

High-voltage start-up resistor Ry, = kO |
External GATE-to-GND resistor R g, = %0}
Gate resistor between GATE pin and MOSFET(Q,) gate R = 0
Resistor in series with the diode(D ) R aw = [o]
Parallel resistor of the MOSFET snubber R 5,; = kO
Series resistor of the MOSFET snubber Rg,; = [o]
VDD decoupling capacitor G ypn = uwF
Comp i paci| the COMP and GND pins C .y = uF
Filter capacitor between the MULT and GND pins C g, = :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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4=

RICHTEK

5. sHEtRAVER REE

AR A SRR B A E PR -

LX2 LX1
F1125A 30mH 5mH

™
EDR28

c2 l
Rs 2.2nF 140K D2
10k mﬁ .

R10

RV1
TN471k

L1
N— 110u4 LED*

-

%%

J—D
LD

™
- 51 zep
i VIV
RI9< & s | RT7302GS o
43k 47 22n - 04N8p
3 =c9
o G R14 bead 100pF/1KV

6 -
2.20F €
2K
R22 ENE) R15 <. R16 R17
OR éz 221R > 2.21R 2.21R

[E PO - 18W T8 LED BE#Ehzs&H 5kt Bk~ =lE

ESBERHE T 1 E RV {EBESMAE ; ik LX2 - CX1 A1 LX1 DU D A S E A E BT
8 1fn L1 F0 LX3 RISE R TRk VRS SR TE -

SERHIMRNF AT N AR AR -
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RICHTEK

AR (AIEHER (PSR) LED Bé®f=s RT7302 B4 RT7304 2 5%5

1B

Item

Quantity

Reference

Part/Value

Type

.~ 18W LED BBz 2 25 5%a e B R B

Remark

1 1 F1 T1.25A/300V SS-5F-2P Littlefuse
2 1 RV1 TN471K TVS-2P Thinking
3 1 LX2 30mH LRS-T14 Abliss T12.7%7.92*4.9 (ni=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 805 RALEC
9 1 R19 43kQ 603 RALEC
10 1 C6 22nF/50V 603 Murata
11 1 Cc7 2.2uF/25V 805 Murata
12 1 R22 0Q 603 RALEC
13 1 R8 10kQ 1206 RALEC
14 1 R2 140kQ 1206 RALEC
15 1 D2 FM4007 SOD123 Willas
16 1 c2 2.2nF/1kV 1206 Murata
17 1 R13 200R 805 RALEC
18 1 D4 1N4148 SOD-123 Willas
19 1 Q1 4A/650V TO-220 IPS FTA04N65D
20 1 C9 100p/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 470p/1kV 1206 Murata
25 1 Cvy1 1000pF/250Vac | CAP-10mm Murata
26 1 R10 60kQ 603 RALEC
27 1 R18 8.06kQ 603 RALEC
28 1 C5 22pF 603 Murata
29 1 D3 BAV21 SOD-123 Willas
30 1 R11 82R 603 RALEC
31 1 EC2 33uF/50V CES-5X11 Rubycon
32 1 T1 EDR28 EDR28 Abliss
33 1 Ul RT7302 SOP-8 Richtek
ANO021 © 2014 Richtek Technology Corporation 15
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HI4R(AIFHER (PSR) LED Bé®hs RT7302 B4 RT7304 2= tH5r Rlc HT E K

Item Quantity  Reference Part/Value
34 1 D1 SF26 DO-15 Willas
35 1 R1 33.2R 1206 RALEC
36 1 Cl 220p/1kV 1206 Murata
37 1 EC1 270uF/63V CES-10X25 Rubycon
38 1 L1 110uF LR-T9 Abliss T9*5*3 (i=10000)
39 1 R4 200kQ 1206 RALEC

SRR ESaRET | SRR ZaE T > WE TR

Transformer Specification

Core Size: EDR-28

Material: PC40 %

Bobbin/PINs: Horizontal / 7pins 3 7
Primary inductor: (1 5%) Eskl;! g 6
Leakage inductor: 30puH

Electrical: Winding Specifications:
5 6 Winding - _ Winding
N4: 15T No. PIN —— Tape Layer
0.279 : Close
4 2 | ¥r2i|-:il105u:fire N1 3—4 0.27¢ 28Ts winding 2 Layers
. 0.3p |
N1: 28T ! ' Close
0.27p N2 6 —7 | Triple wire 0.3 16Ts winding 2 Layers
3 . 7 Close
1 , | N3 1 -2 0129 x 4 paralel | 7Ts winding 1 Layer
N3: 7T NA [4-5 0.27¢ 157 | Close 1 Layer
0.12@"4parallel | winding
2 |

[l 71~ SEERER AR

LU e it S B SRR 2 0 AR U RE TR S BR S IR RN > DR IT 3 A S8R L B A o - SRR SsH AN o
ERpRiE S S R AR 3 IERHBUERAMH > ISR B T8 - Hhif oL  EXBREEFRA
= EEG R I RIS -
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RICHTEIK VIR (PSR) LED BEBY23 RT7302 B RT7304 33 5

6. FERMEAEAVHIESR
THEZER TE2 BB - LED 5B Afshthis % -

FK= -~ MEREAIE LS

Frequency Vac[V] ‘Pin [Watt]\ Vout [V] \ lout [mA] “ Pout [Watt]\ Eff. [%] \ 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

BEIREAERR = 1.23%
B[R = 3.52%
A PF =0.996
=/NPF=0.974

114

HCL EBR AE T - G A BAFHVEEERENR « BEas SR AR REGTE0R ~ HIpPRAER THDI #5E
ERERIAERATEE -

7

RPUh Iy HIBUAE SRR ERIE T HEBNIE AT |
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HI4R(AIFHER (PSR) LED Bé®hs RT7302 B4 RT7304 2= tH5r Rlc HT E K

Y ~ AESTERIRIECRCE AT E M

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

Vin = 90Vac Vin = 264Vac
T

Analysis  Utiities  Help

Vin = 90Vac Vin = 264Vac

ANO021 © 2014 Richtek Technology Corporation 18



RICHTEIK ISR (PSR) LED SEEZS RT7302 B2 RT7304 3 Hi

A BREr &8 - (IEC61000-3-2)

80% 80%
T0% | @ Class C ® Class D 70% @ Class C mClass D
60% 60%
50% | m Measured 50% | mMeasured
40% | 40% I
30% 30% |-
20% 20%
10% 10%

0% 0%

356 7 911131517 1921232527 293133353739 35 7 911131517 192123 252729 31333537 39

Vin = 110Vac: passes Class C and D Vin = 230Vac: passes Class C and D
T T

Lever [usuv) UL ZU13-U3-02 THIE 1911 12 T

- K EN55015_OP 60 EN55015_OP

ENZE015_AV EN55015_AV.
P it g b
W 7 VV L

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

120

00009 0.0z 005 01 02 0.5 1 2 5 1 20 30 0,000 0,02 005 04 02 0.5 1 2 5 10 20 30
Trace: (Discrete) Frequency (MHz) Trace: (Discrete) Frequency {lHz)
Condition :EN5501%_QP LISN 20120622 LINE Condition : EN55015_QP LISN 20120622 NEUTRAL
Engineer t Engineer : Hank
Eut : RT7302 flyhack 45V/400ma Fut + RI7302 fiyhack 45V/400ma
Power 230V Power 1230V
Mode : Mode :
Memo : LISN LINE Hemo : LISN NEUTRAL
Memo-1  :original Memo-1  :original
Memo-2 Memo-2
Memo-3 Memo-3
Memo-4 Memo-4
Memo-5 Memo-5
Memo-§ Mlemo-6
Over Limit Read LISN Cable Over Limit Read LISN Cable
Freq Level Limit Line Lewvel Factor Loss PolfPhase Remark Freq TLewvel Limit Line Level Factor Loss PolfPhase Remark
Wiz aBu¥ | dB  dBul  dBu¥ B aB MMz dBu¥ AP dpuv  dBwv  ap =
1e 0.19315 57.16 -6.74 63.90 56.96 0.15 0.05 LINE o 1e 0.19315 54.36 -9.54 63.90 54.23 0.08 005 NEUTRAL [
2e 0.19315 39.82 -11.08 53.90 39.62 0.15 0.05 LINE AVERAGE a 0.19316 37.2% -16.¢7 53.50 37.10 0.08  0.05 NEUTRAL  AVERRCE
3@ 0.49896 51.77 -4.25 56.02 51.56 0.15 0.05 LINE a» se 0.49896 50.2z1 -5.81 56.02 50.07 0.08 0.05 NEVIERL QP
ae 0.4389¢ 37.80 -5.2z 46.02 31.585 0.15  0.05 LTNE AVERACE ae 0.49896 36.16 -9.86 46.02 36.02 ©0.08 0.05 NEVIRAL  AVERAGE
se 057740 48.57 -7.43 56.00 43.43 0.08 0.06 NEIRAL QP
N RI4M 29 K2 -6 4R 46 N0 29 38 A na NENTRAT,  BYRRBRE

Vin = 230V-L Vin = 230V-N
JHEFEETARAE 120V 1 230Vac H3 i (S iR BT

7. PCB i ¥ E=EH

te2EEETHT PCB {54l NHIESHUR - ERER FR-4 MHREUER R PCB » WARZAERTIMNE RS -
[EEAEE ST T8 BRAHIMEEE -

Fold/ VM - FEF nTRe(ERIMEREh RS - SRS - fll e T2 MOSFET B[ B FryE T
PE AR o 250 1C ~ B AGCHIEERE - WEEHARFER] Y SR AR b ([ R e 2 A BRI RE I o 3]
PEFYZER 1IC Hy COMP £24l ~ ZCD MR MULT BEHlIHVEE AR A BSR4 IC -
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WK (FEERT (PSR) LED EE#)2% RT7302 Bil RT7304 2 3%=145E9 RIC H T E K

O n EI w " . o m 2] s =0
w m ] = = o

JOE ST It

O e & I'H-D]— m‘ﬁw al®)

P OTfHrE)

Y N e B

FrEEL

S e

TEELR

&/ ~ PCB ffif5

£
8. 44h

W

C

HILTEREER R TR A RT7302 5ot TEAVRE) - (A& wRe s thaithaest tHimie & MiaeEds LED
BeEhesZOKAY LED BeEhes & SRR AR MR ECH AT A R {LEe S as HfEaeat - TR/ LS N R ST HY
PCB # -

iR AsEtEr AakEt - Rl B HEAVHRIZOR - I HAEEE R - A2 H 5 TEE Y 18W
LED BEEhzsiaxatay - {5 RT7302 m[EiZithfEEfI{ETH 8W ~ 60W LED E#es -

SRR T RNVl G

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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