Dimmable LED Dri

(Input 120vVac O




e iWatt

Non-Isolated ac-dc offline Input 120Vac, Output 1 LEDs 900mA

Intelligent wall dimmer detections

Leading-edge dimmer , Trailing-edge dimmer , No-dimmer

Multiple dimming control scheme ‘Q = W
Hybrid dimming scheme — /{l
PWM dimming scheme,900Hz ,

Amplitude dimming scheme

Wide dimming range from 2% up to 100%

No visible flicker

= Resonant control to achieve high efficiency

High Power Factor, 0.6 without dimmer
=  Temperature degrade control to adjust the LED

=  Primary-only Sensing eliminates opto-isolator feedback and simplifies design



2.Schematics Nominal Input at 120Vac 4V900mA iwatt
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.PCB Layout
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4. Transformer Design_4V900mA _120Vac

SCHEMATIC
70 2

Primary 184T 1MT  Secondary
6

80

50

Bias 41T

60

ELECTRICAL SPECIFICATIONS:

1. Primary Inductance (Lp) = 2.2mH @10KH
2. Primary Leakage Inductance (Lk)<30uH@10KHz
MATERIALS:

1. Core : EE10 (Ferrite Material TDK PC40 or

equivalent)

2. Bobbin: EE10
3. Magnet Wires : Type 2-UEW

FINISHED :

1. Varnish the complete assembly

2.  Core should be connected to Pin6

Winding Start pin-8 &
End pin-7 in “Clockwise”
direction — looking from
Pin 1/4 side of the

Bobbin.
PRI
6(F ) J
5(S) > 2UEW 0.12mmx1 41T -Bias
6(Fy*
2(8) > 2UEW 0.5mmx1 11T —Secondary

2UEW 0.12mmx1 46T — Primary

»7(F)

2UEW 0.12mmx1 46T — Primary

2UEW 0.12mmx1 46T — Primary

2UEW 0.12mmx1 46T — Primary

8(S)

A




5.BOM _ Input 120Vac
I

iWatt

U1 IW3602, Digital WM Controller,Dimmable, SO8 | |R13 24KQ0 1%, SMD-0805

CX1 0.01uF.275V, X2 R14 2 4KO+5 %, SMD-0603

C2 6.8uF, 200V, E-CAP, 105C ¢,8*10 R15 10K5 %, SMD-0805

C3 47pF, 50V, X7R, SMD0603 R16 1005 %, SMD-1206

C4 2.2nF,50V, X7R, SVD 0603 NTC 100KC5 7, SMD-0805

C5 47uF, 25V, E-CAP, 5X11mm ¢5*10 BR1 IVB8S, SMD

C6 100uF,6V, X7R, SMD D1 RS1M S\VD

R1R17  |4.7KQ159, SMD-0805 D2 IN4148, SMD SOD-323
R2R3 150K, £5 %, SMD-1206 D3 SCD34

R6 3300+330Q 1/2W VAl Zener, 15V, SMD SOD-323
R7,R8 68KQt5 7, SMD-1206 F1 T1A250V

RO 47157, SMD-0805 AN.Q2 2N60, TO-251

R10 1KQ+1 %, SMD-0805 Q3 DMZ6005, N-Depletion, 500V, SOT-23
R11 10Q12Q+1 %, SMD-0805 L1,L3 4.7mH

R12 4.7Q0+1 %, SMD-0603 T EE10, Transformer horizontal




6.Constant Current and Efficiency _ No Dimmer
.y

AC input 90-132Vac, Output 1 LEDs 900mA

Vin Pin Vout lout | Ripple eficiency | PF
#OfLEDs | (V) W) M | A | mA
0 4.63 3.35 |[0.909 65.77% | 0.70
100 4.49 3.35 |[0.905 67.52% | 0.67
1LEDs
110 4.41 3.35 | 0.901 68.44% | 0.66
120 4.34 335 |[0.8%9 69.3%9% | 0.64
132 4.30 3.35 |[0.8% 69.80% | 0.62

iWatt



7.Constant Current and Efficiency with dimmer iwatt

vin L[e]v'\gl Pin V(L_I tEcE;e CLIJ_rIrEIeDnt Pout =
(\%) W) \%) (mA) (\4) @9
Max. | 550 | 3.28 911 2.98 54.2%
) . — 0 251 | 3.10 457 1.42 56.4%
Leadmg edge dimmer | Mn | 077 | 273 46 0.13 16.3%
L EV I TO N | Max. 4.93 3.30 901 298 60.4%
— 120 277 | 343 453 1.42 51.1%
1 LEDs Min. | 1.38 | 276 66 0.18 13.2%
Max. | 492 | 329 9201 2.96 60.2%
132 262 | 3.09 414 1.28 48.9%
Min. | 1.37 | 277 65 0.18 13.1%
Vin LEe]vl\gl Pin Vcl)_l E:ge CLI;EEnt Pout Bt
Leading edge dimmerm ™ W | ™ | e W) @
Max. | 458 | 3.24 860 2.79 60.9%
_LUTRON i 0 247 | 3.08 456 1.40 56.8%
Min. | 034 | 260 5 0.01 3.8%
—_ 1 LEDs Max. | 496 | 3.26 202 294 59.3%
120 251 | 3086 415 1.27 50.6%
Min. | 045 | 258 3 0.01 1.7%
Max. | 505 | 3.26 204 295 58.4%
132 266 | 3.08 435 1.34 50.4%
Min. | 045 | 258 3 0.01 1.7%




8.Vpbs waveform

iWatt

Tek Prevu i

oo

. [4.00ps

Result:

Vbs max=408V

Test Condition:

Vin=135VAC, Vourt cv=4V

o 2.50G5/s 2 7
2 i 5M points 360V
[ 2
2
Mosfet Spec  2A 600V
Symbol Parameter FTPO2NG0 FTAO2N60 Unit
Voes Drain-to-Source \-’Ultage[]: G00 Vv
In Continuous Drain Current 2 %
Ip@100°C Continuous Drain Current Figure 3 A
Tpas Pulsed Drain Current. Ves@ 10V Figure 6
P Power Dissipation 34 21 W
= Derating Factor abowve 23°C 043 017 W/C
Vs Gate-to-Source Voltage +30 A"
Single Pulse Avalanche
72
Fas Energy L=30mH Ip=22A : e
dw/dte Peak Diode Recovery dr/dte] 4.5 Vins
T Soldening Temperature 300
t Dustance of 1.6num from case for 10 seconds -
T; and Tsre | Operating and Storage Temperature Range -55 to 150




9. Conducted EMI ‘ Ingut 115Vac‘
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10. Radiated IEM ‘for reference‘

The radiated EMI margin is 8.9dBuV

28MHz

200MHz

Note: 1, Vin=115Vac
2, Output is 4V 900mA

iWatt



