LED Driver Designanviiii
IWS 620

Summary and Features :

1.

I ANN

LED driver, 12V, 2.5A ; Wide AC input range: 90Vac-264Vac
For Isolated Applications

High Efficiency and Least Parts Solution

Meet EMI Requirement (EN55015BQP&AV scan)

Fully Protection Against AC input UV/OV,0O/P Short &0Open, Component
single fault



1. Specification

iWatt

Description Symbol | Min Typ Max | Units Comment
Input
Voltage VIN 90 110/230 | 264 Vac | 2 Wire
Frequency fLINE 47 50/60 63 Hz
Open-load Input Power W
(264Vac)
Output
Const Output Voltage | Vourt_cv 12 \ Measured at the PCB connector
Voltage | utput Current | lout cv A
Const Output Voltage | Vour cv \% Min Vout is depend on Vcc
Current | Qutput Current | lout cv 2.5 A
Total Output Power
Continuous Output Power Pout 30 w
Over Current Protection louT_mAX A Auto-restart
: " T
Power Fact PF 0.9 Harmonic meet IEC61000-3-2
Turn on Delay Time Sec | Vin=230Vac
Conducted EMI Meets EN55015B
Hi-pot test 4 KV
OperationTemperature Topr 40 o c Free convection, sea level
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2. Schematic

D1,D2,D3 and L5 (EE19) as boost inductor Of PFC circuit, which uses the
main switch to control the turn on time of the input current in order to
h PF value and the small harmonic current

obtain the hi
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3.Circuit Board Photograph
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Top side S0mm
Secondary
€ — —— — — i —
Bottom side
78mm
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4. Transformer Design

iWatt

Cut Copper Foil (8.5x40x0.05)mm

PRI SEC

SCHEMATIC 6 P
Clockwise Bewde \Q,
1o : o Iookiljg at pin Cuffing Tape {28(L)x14(W)}mm Small solder
i 9 1-5 side Q\_ M g Joint with fine
| ‘ = = wire
Primary 30T 2 —— i Secondary 5T 1 Fold up both side of Tape
. : d . -
30 ! o 10 PRI Finished Assembly Sec
50 o |
. i 1(F)<
Bias 5T !
! Z(S) 2UEW 0.26mmx2 15T —Primary _J
6 O—; !
ELECTRICAL SPECIFICATIONS: 6(S) Copper foil 8.5(W)*30(L)mm —Shielding
1. Primary Inductance (Lp) = 410uH @10KHz 10(E
2. Primary Leakage Inductance (Lk)< 20uH@10KHz > (F)
L 0.55mmx2 5T —Second clockwise o
MATERIALS: Triple Insulation wire '9(8)
1. Core: PQ2620 (Ferrite Material TDK PC40 or equivalent) _—————
2. Bobbin : PQ2620 6(F) <
3. Magnet Wires : Type 2-UEW _ J
4. Layer Insulation Tape :3M1298 or equivalent. 5(S) > 2UEWO.3mmx5 ST ~Bias
FINISHED : 2(F)*
1. Cut remained of Pin2,4,7,8,11,12 after wires termination 3(S) > 2UEW 0.26mmx2 15T —Primary —
2. Varnish the complete assembly
3. Core is connected to primary pind Bottom
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5. PFC Inductor L5 Design o
g— lwatt

SCHEMATIC
20 |
® i ELECTRICAL SPECIFICATIONS:
i 1. Inductance (Lp) = 480uH @10KHz
0.541%80 T i 2. Core : EE19 (Ferrite Material TDK PC40 or equivalent)
- S : 3. Bobbin: EE19 Vertical

i 4 Use copper(7mm*1.1T) to encircle the ferrite core is connected
i to Pin 6 after assembling. l

100 i 5. Cut remained of Pin3 > 4> 5> 6 > 9, after wires termination

10 i 6. Varnish the complete assembly

L1

Wire gauge: 0.3mm*2, 12 Turns
(0.3mm*1(Insulation)+0.3mm*1(2UEW))*12T

Ferrite core size : AxB 8x10mm
Wire gauge: 0.25mm, 190 Turns
Inductance @10kHz, 1V: 1.2mH +/-20% Inductance @10kHz, 1V: 56uH +/-20%
ICR: 1.5 OHM +/-20%
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6. Bill of Material

iWatt

iW3620 For 12V2

LED Driver

Item Qty. Ref. Description Cost (US Cent) / unit
1 1 Ul iW3620, Off-line digital PWM Controller, SO-8
2 1 CX1l 0.1uF, 250V, X-cap
3 1 CX2 0.033uF, 250V, X-cap
4 2 cil,c2 0.1uF, 400V,

5 1 C3 33uF, 400V, E-CAP, 105'C

6 1 Cc4a 10nF,500V, SMD-1206

7 1 C5 330pF, 50V, SMD-0805

8 1 Cc6 470pF, 50V, SMD-0805

9 1 Cc7 27pF, 50V, SMD-0805

10 1 Cc8 1nF, 50V, SMD-0805

11 1 Cc9 100nF, 50V, SMD-0805

12 1 Cc10 10uF, 50V, E-CAP, 105'C Low ESR
13 1 Cc12,13 1000uF, 16V, E-CAP, 105'C Low ESR
14 2 R1,R2 4.7KQ 5%, SMD-1206

15 1 R3 4.7KQ 5%, SMD-1206

16 2 R4,R5 560KQ +5 %, SMD-1206

17 1 R6 10Q £+5 %, SMD-0805

18 1 R7 200KQ +5 %, SMD-1206

19 1 R8 150KQ +5 %, SMD-1206

20 1 R9 100 +5 %, SMD-0603

21 1 R10 100KQ +5 % , SMD-0603

22 1 R11 1.3KQ +1 %, SMD-1206

23 1 R14 8.2R, +1 % ,SMD-1206

24 2 R12,13R 1.10,+1 %, SMD-1206

25 1 R15 NC

26 1 R17 8.2kQ+1 %, SMD-1206

27 1 R18 20kQ+1 %, SMD-1206

28 1 R19 5.10+5 %, SMD-1206

29 1 R20 3KQ +5 %, SMD-1206

30 1 R21 62KQ +5 % , SMD-1206

31 1 R22 3.3KQ+5 %, SMD-1206

32 2 D1,D2 UF4007, Rectifier Diode, DO-41

33 1 D3 MUR260,Rectifier Diode,DO-41

34 1 D4 FR107, Rectifier Diode, DO-41

35 1 Q2 2N4403 SMD

36 1 D5 FR102

37 1 D6 MBR20100CT

38 1 Z1 15V ZINNER DIODE SMD

39 1 F1 2A,250V

40 1 L1 Common choke, Ferrite 8*3.5*3, ¢0.30*2*12Ts 56uH
41 3 L2,3,4 Different Inductor, core ¢8*12, ¢0.25*1*180Ts
42 1 L6 Common choke, Ferrite 10*5*5, ¢0.7*2*9Ts
43 1 LS EE19 410uH,¢c0.5*1*80Ts

44 1 Q1 8N60, TO-220

45 1 T1 P0O2620 Transformer,

46 1 CY1l 1nF, 250V,Y-cap

47 1 HS Heatsink
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7. Efficiency Measurement curve .
s iWatt
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* Note: Output voltage measured at end of PCB.
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8. Output VI Characteristics o
p— |watt

* Note: Output voltage measured at PCB end, Tams=25 C

Vin=90Vac, Tame=25"C ViN=230Vac, Tams=25TC
_ V-I Curve

Vout V-1 Curve Vout
13 13
12.5 12.5

12 == : . . -, 12 —o N . . . }

11.5 11.5 q
11 11
10.5 105
10 10
9.5 95
9 9
8.5 85
8 8

o 05 1 1.5 2 2:5 0 0.5 1 1.5 2 2.5

Tout
Tout
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9.PF and harmonic current o
Wy lwatt

ANALYZER 6638 26893.69.13 13:31:35
Current Harmonics Next
NEAsure
Setup: DEFAULT_H  Gen setting: 1(1) U : 188.99 U fu: 68.801 Hz
Live fnalysed periods: 4 I : 423.6 mA P: 42.2 U
Module: M1 No limit chosen I1: 391.5 mA Change to
Note: tahle
THD=41.26 » (PF=8.915) V|n 110V PF=O 915
Absolute
% of fundamental current H rd
. Harmonic__3" 36.88%
we3|-|- - - - - - - - e L
oy
2se3-!- - - - - - - - - - - - - - . . . . . | scale 5th19%
g@683-1- - - - - - - -
Write to
wsed - disk
16.8
5.83 |
B T T T T T III T T T T T T T T T T T T T
B 2 4 6 8 10 12 14 16 18 20 22 24 26 28 38 32 34 36 38 46
Harmonic order

fippl: DEFAULT (121Z_8z)

ANALYZER 6638 2893.89.13 13:33:%5
Current Harmonics Next
measure
Setup: DEFAULT_H Gen setting: 1(1) U : 229.36 V fu: 68.001 Hz
Live finalysed periods: 4 I : 164.66 mA P: 36.81 W

Module: M1 :::t;imit chosen I1: 159.59 mA Ch:ggietu VIn_230V PF:O.954

THD=25.35 » (PF=0.954)

Absalute Harmonic__ 39 24%
# of fundamental current
2583 =- - - - . - . .
5t 6%
zae4|-1- - - - - - - -

scale

sadfof e ___IEC61000-3-2 requirement----
3rd <86% 5th_<61%

well 4 disk

T T T T T T T T T T ¥ T T T T T T T T T
B 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Harmonic order
Appl: DEFAULT (1212_083)
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10. Start up and turn on delay time
-y iWatt

Tek FHIIH 100 S/s Tek GTJE 100 S/s

.i.é-”-?””:A:440ms
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Wi T10.0V  Ch2 100V% M 500ms ChiJ  600mV 22 Jan 2010 M 0.0V ThZ 100 VA WM S00ms Chi S oMy 22 Jan 2010

11:33:03 11:33:43

100Vac,Full Load 230Vac,Full Load
Tst DELAY=1.00S TsT_DELAY=440mMS
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11. Vbs waveform
-

iWatt

Tek 10.0MS/5

1479 Acqs
I Lir
L3 (1LY

A 4.4us

l@: —11.3us

Y C1Pk-Pk

356 V

M5.00us Cht -

538V 22)an 2010

11:36:37

Test Condition:
ViN=264VAC, lout cc=2.5A

Result:

Vs mMax=556V

Remark: Mosfet Spec_ 8A 600V
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