Iw3614-00 for 24

General Design Specification:

1. AC Input Range 90-135Vac

2. DC Output 24V, 440mA(Constant Current)
3. Isolated High efficiency ,High PF




1. Specification

iWatt
.
Description Symbol | Min Typ Max | Units Comment

Input

Voltage ViN 90 135 Vac 2 Wire

Frequency fLNe 57 60 63 Hz

Open-load Input Power W
(264Vac)

Output

Const Output Voltage Vout_cv 24 \ Measured at the PCB connector
Voltage | output Current lout cv A

Const Output Voltage Vout_cv \% Min Vout is depend on Vcc
Current | Qutput Current lout cv 440 mA

Total Output Power

Continuous Output Power Pout 12 W

Over Current Protection louT_mAXx A Auto-restart

Efficiency n 80 % Measured at end of PCB@230

Power Fact PF 0.96 Harmonic meet IEC61000-3-2

Turn on Delay Time Sec

Conducted EMI Meets EN55015B

Hi-pot test KV

Operation temperature Topr 40 . Free convection, sea level
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3. Circuit Board Photograph .
e iWatt

18mm Bottom side

25mm
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4. Transformer Design -
J iWatt

SCHEMATIC 2 3
19 \—m®  °A 1
Primary 1 19T o | 4
I
Shield 19T | 21T Secondary 6 5
c Al C
30 I

| 0B

Primary 2 51T :

Note: . . . . .
ollll - Dot(®) denote electrical a2 wis Rotating direction of winding machine
(@) | start. direction
6 O :  Electrical start could be
o | different to 1(F) <
Bias 13T || MechanicalWinding start 3(NC) »|- 2UEW 0.15mmx1 19T = Primaryl (clockwise)_ |

I| - Feritecoreistobe 1(S) »(- - 2UBW 6. 15mmxd 18T = shiefd(clockwise)~ - | X

5 O— | connected to Pin (5)

\_) with copper
5(F)
ELECTRICAL SPECIFICATIONS: 6(S)

1. Primary Inductance (Lp) = 1.2mH @10KHz
2. Primary Leakage Inductance (Lk)< = 50uH @10KHz

3. Electrical Strength = 3KV, 50/60Hz,1Min . B(F)
MATERIALS: Lt
1. Core : RM6 (Ferrite Material TDK PC40 or equivalent) A(S)
2. Bobbin: RM6 Horizontal. Primary=3, Secondary=3 | | E——— oA e ey v
3. Magnet Wires (Pri) : Type 2-UEW P

4. Magnet Wire (Sec) : Triple Insulated Wires 3 (N C\; 2UEW 0.21mm 25T — Primary2 (Clockwise) <

5. Layer Insulation Tape :3M1298 or equivalent. /

FINISHED : 2(S) > 2UEW 0.21mm 26T — Primary2 (Clockwise)

1. Cut remained of Pin after wires termination

2. Core is connected to PRI-GND pin5.

3. Varnish the complete assembly
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5.PFC choke and EMI Inductor___ For input 115Vac .
— iWatt

ELECTRICAL SPECIFICATIONS:

L3 SCHEMATIC 1. Inductance (Lp) = 1.2mH @10KHz
2. Core: EE10 (Ferrite Material TDK PC40 or equivalent)

° 0 ° : 3. Bobbin : EE10 Horizontal
i 4. Ferrite core is connected to Pin 1 after assembling
! 5. CutPin 2 ,3,4,6,7 after wires termination

0.19*1*240 Ts : 6. Varnish the complete assembly

: 5

8 o i

Ground pin

Copper shielding is
connected to pin 1

EMI Inductor L1,L2

=

—aY

Ferrite core size : AxB 8x10mm 0.21*240T

Inductance @10kHz, 1V: 900uH +/-20%

G
_ 4
LLJ 75 DCR: 30HM +/-20%
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6.Constant Current and Efficiency __ No Dimmer

. lwatt
(AC input 90~135Vac,Output 7 LEDs)
Vin Pin Vout | lout ripple ..
#of LEDs efficiency| PF

V) (W) (V) (A) | current(mA)
90 14.16 | 24.64 | 0.441 68 76.74% | 0.950
100 | 13.75 | 24.62 | 0.440 64 78.77% | 0.961
110 | 13.47 | 24.49 | 0.439 64 79.85% | 0.977

7LEDs | 115 |13.35 | 24.57 | 0.439 64 80.78% | 0.982
120 | 13.26 | 24.55 | 0.439 64 81.20% | 0.985
130 | 13.16 | 24.54 | 0.438 64 81.71% | 0.984
135 | 13.06 | 2452 | 0.438 68 82.18% | 0.982
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7. Vds waveform

iWatt

Tek Prevu

T 2.50G5/s

®

C.' To0v. 1M points
@ Peak—Peak 352V
@ vin -22.0V

g

Result:

Test Condition:
ViNn=135VAC, CV:24V

VR (pk—pk)=352V

Q2: SPD02N60C3/A04N60C3 (INFINEON)

Electrical Characteristics, at 7)=25°C unless otherwise specified

Parameter Symbol Conditions Values Unit
min. | typ. | max.

Drain-source breakdown voltage | V(gr)Dss| Ves=0V, Ip=0.25mA | 600 - - V

Drain-Source avalanche Vier)Ds | Yas=0V. Ip=0.25A - 700 -

breakdown voltage

Gate threshold voltage Vasith) |/D780nA, Vas=Vps | 2.1 3 3.9
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8. VR waveform
T

iWatt

TekPrevu = 1

C.ZUUV

. [4.00us T 2.50G5/s o -
1M points —-97.

@ Peak—Peak
@ Min

Test Condition:
ViNn=135VAC, CV:24V

Result:

VR (pk—pk)=105V

Output rectifier diode: HER315(3A 150V)

Characteristic Svmbol HER | HER | HER | HER | HER | HER | HER | HER Unit
ym 201 202 203 204 | 205 206 | 207 208

FPeak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage VRWM 50 100 200 300 400 600 800 | 1000 V
DC Blocking Voltage VR
RMS Reverse Voltage VR(RMS) 35 70 140 210 280 420 560 700 V
Average Rectified Output Current o 20 A
(Note 1) @T, =55°C '
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O . Harmonic and current waveform 3614-00

iWatt

Esranneey ANALYZER 6638 2893.89.13 17:31:48
Waveform M1 Next
neasure
Note:
U : 114.86 Urms (680 Up)  fu: 60.801 Hz
Zoomn
Uoltage
T T
Zn 4n — -
. | o Harmonics current
UrTEN

1 :108.68 mArms (0.3 Ap) | fu: 60.801 Hz ' N @ 115Vac
/Jl\\ Ip+ = 65% UPit? to
k © Ipe = Blx disk

(<952)

cursor

AL

e I T R Meet IEC61000-3-2

requirement

fAippl: DEFAULT (1611_08)
Chenmes ANALYZER 6630 2893.99.13 17:38:57?
Current Harmonics Next
MEASUre
Setup: CLASS_C Gen setting: 1€(1) U : 114.86 U fu: 68.801 Hz
Live finalysed periods: 4 I : 123.6 mA P: 14.8 U
Module: M1 Limit: Class C (Standard) I1: 122.1 mA Change to
Note: bar graph
THD=15.11 » (PF=0.984) PASSED
P< 25 W A t f m
No mA Lim mA Mo mA Lim mA Mo mA  Lim mA Relative C Curren Wave Or
current
1 122.1 15 1.6 29 1.3 @ 115V
z 8.z 16 8.z 3| 8.2 aC
3 111 17 8.7 31 1.2
4 8.z 18 8.3 32 8.3
5 13.8 19 1.7 33 1.1 —
chr @ e 3w —p PF=0.984,THD 15.11%
7 2.7 21 0.8 33 1.1 dish . ’ .
8 8.z 2z 8.z 3 8.2
9 3.7 23 1.5 37 1.1
|\ 6.1 24 8.2 38 8.1
1 1.9 25 1.8 33 8.9
12 8.z 26 0.2 M8 8.2
13 1.5 2?7 1.3
14 6.4 28 @8.1
Current range: 1 Ap

Appl: DEFAULT
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10. Turn On Delay Time o
e iWatt

Tek Prevu

T 3 Tek Prevu
' ' o R [ o
lL [ e ==.":z“""!!"""é!t"“'== VTR FTEE ETNTEEY TR lL. m . . . :
- RS 1 AR e o
bt A
‘ i HH\ il S mmmmnen (011401 AT R
| \H\ R A Sammwnmmnenanmany 1 0
- 1 400ms 250k5/s " I B : : - : lf400ms 250ks/s @ e
. 10,0V 2 1M points —-76.0V . 10,0V 2 1M points —-76.0V :
@ Peak—Peak 328V ] .Pe_ak—Peak 32.8V ] :
@ Min -1.60 V R @ Min -1.60 ¥ N
. Bri . ) . Bring -
ertstdeniimete, | wacors | o, | R e e e ot | coptaure |
90Vac, Full Load
, 135Vac,Full Load
T . -
ST_DELAY=766mS TsT DELAY=537mMS
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11. Conducted EMI

—
—_——————
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12.lw3614%zhtk TAEfE, B ERIH iWatt

RSeE| oA N2 BT s R zE e
MOSFET FE 51 N L s 55 TR IS 1F) Vs B 0.8~0.9*Vds Max.
LR AT = SR M Trr (2306 i H L MArdE | HER31
5 e L HER 5
e HL S /N FE U el A/
2
Vee B S I] HE s M Tre ) 2 503G 47 1N41488FR102/FR103 1N4148
Vee Hi ks Wi KA E M /ML E R BIVee | kS 21T 5 <16V 15
Tt /N P [ /KT B >8V oV
A A Bmax.
Vsense IEH TAEW) Vsense i [T ¢ e i L S F IR Vsense (Knee)
MAZALT 1.4V, LR TAEF-CC
mode(<1.538V)
OVP 4 T BRI Vsense HiL OVP s&1.7V, i\ i H T 4% B
MOSFET Vds & %41, fr 3
B R & Vee {E

w3614 for 24V440mA LED drive Design iWatt Confidential 25 Feb, 2011



