IW1689 Design for 3W LED

(GU10 type mounting)

Summary and Features :

For Isolated or non-Isolated Applications

Meet EN55015B (QP & AV scan)

Smallest and least parts count than any available solution

Wide AC input range : 90Vac ~ 264Vac

High efficiency (@ 67% 220Vac)

Fully protected against AC input UV/OV, O/P Short & Open 23 Apr 07



1. Specification iWatt
Description Symbol | Min Typ Max | Units Comment

Input
Voltage Vin 90 264 Vac | 2 Wire
Frequency fune 47 50/60 63 Hz
No-load Input Power (264Vac) W
Output
Constant Output Voltage | Vour cv 4.75 5.00 5.25 Vv Measured at the end of PCB

Voltage | oytput Current | lour cv 0 700 mA
Constant | Output Voltage | Vour cc 2.50 Y, \'\/’gﬂa\é%w 's dependence of Ve supply

Current

Output Current lout_cc 600 700 800 mA
Total Output Power
Continuous Output Power Pour 3 W
Over Current Protection lout max 800 mA | Auto-restart
| s | Mossirdaondf 0B vy -o0vs
Environmental
Conducted EMI Meets CISPR15B / EN55015B
Safety Designed to meet IEC950, UL1950
Class Il

Ambient Temperature Tams 0 50 ° C | Free convection, sea level
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3. Circuit Board Photograph iWatt

Top side

~ O/P (LED)

Low Cost EE
4« Transformer

Primary PWM
Controller (iW1689)

18 mm

Bottom side
* For GU-10, E27 Lamp Housing

* Double Sided PCB




4 Transformer Design

SCHEMATIC
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ELECTRICAL SPECIFICATIONS:

1. Primary Inductance (Lp) = 3.45-3.85mH@10KHz
2. Primary Leakage Inductance (Lk) = 50uH@10KHz
MATERIALS:

1. Core : EE13 (Ferrite Material TDK PC40 or
equivalent)

2. Bobbin : EE13 Vertical.

3. Magnet Wires : Type 2-UEW

4. Layer Insulation Tape :3M1298 or equivalent.

FINISHED :
1. Cut remained of Pin2,6-8 after wires termination

2. Core shield to Pin9 with bare wire
3 Varnish th let bl

Clockwise
looking at &
pin 1-5 side [

Pin1

BOTTEM

9 (F)o

iWatt

TOP

10 (S)o

2UEW 0.18mmx2 18T - Bias

2UEW 0.12mmx1 51T — Primary

4 (Fo

[ 2UEW 0.12mmx1 51T — Primary

2UEW 0.12mmx1 51T — Primary

5(S)

9 (S)

2UEW 0.12mmx1 51T — Primary

3(F)o

2UEW 0.14mmx3 15T — Primary

Triple Insulated Wire

1(S)o

0.35mmx1 13T —Secondary

\_kgg

Cut wire and
|_Jeave open
at the end of
winding
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5. Bill of Material iWatt
Item Qty. Ref. Description Cost (US Cent) / unit Sub-Total (Cent)

1 1 F1 10Q, Fuse Resistor, 1W

2 1 L1 4.7mH, Filter Inductor

3 1 BR1 MBR8S

4 1 C1 4.7uF, 400V, E-CAP, 8X10

5 1 U1 iW1689, Off-line digital PWM Controller, SOT-5
6 2 R2,R3 2.4MQ +1 %, SMD-1206

7 1 C4 100pF, 25V, NPO, SMD-0603

8 1 C5 470pF, 25V, NPO, SMD-0603

9 1 C8 47pF, 1KV, X7R, SMD-1206

10 2 C2,C3 2.2UF, 16V, X7R, SMD-1206

11 1 R1 10KQ +5% , SMD-0805

12 1 R4 10Q +5%, SMD-0603

13 1 R5 56KQ +5%, SMD-0603

14 1 R6 330Q +5%, SMD-0603

15 1 R7 22KQ +5% , SMD-0603

16 1 R8 5.6KQ 5%, SMD-0603

17 1 R9 1KQ+5 %, SMD-0603

18 1 R11 560RQ+5% , SMD-1206

19 1 D3 1N4148,Fast rectifier diode, DL-35
20 1 Q1 SW1N60A,0.5A/600V

21 1 D7 SS24, Schotkky Diode, DL-35

22 1 C6 4.7uF, 16V, SMD-1206

23 1 R10 1KQ +5%, SMD-0603

24 1 T1 EE13, Transformer

25 1 PCB Double Board, FR-4, 24(L)x18(W)x0.8(T)
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6. Efficiency
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7. Output VI Characteristics iWatt
ViN=90Vac, Tams=25TC VIN=264Vac, Tams=25C
Vout(V) Vout(V)
: out 1 : out 1

*Note: Output voltage measured at PCB end.
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8. Output Waveform iWatt

Vin=90Vac LED Load Vin=264Vac LED Load
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9. Vsense Waveform iWatt

Vin=90Vac LED Load Vin=264Vac LED Load

C1 Max : : : : : : : : : : 1 1 max
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10. Vcc

Vin=90Vac Vcc= 13.7 V
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11. Vbs waveform iWatt
TeKS0.0NIS.r;s 190 A_It_:qs ,

Test Condition:
Vin=264VAC,LED Load

Appendix — Simple Specification for used MOSFET(SW1NGOA)

Parameter Symbol Limit Units
Drain-Source Voltage Vps 600 \"
Gate-Source Voltage Vas 30 vV
Drain Current-Continuous Ip 0.5 A
Drain Current-Pulsed? lom 2 A
Maximum Power Dissipation Pp 3 W
Operating and Store Temperature Range TJ,Tstg -55 to 150 0
Thermal Resistance, Junction-to-Ambient® Reua 120 °C/W




" J
12. Start Up & Turn On Delay Time iWatt

90Vac,LED Load 264V ac,LED Load
TsT DELAY= 2.28 S TsT pELAY= 916 MS

Tek 1.00kS/s N 1Acqs Tek 2.50Ks/s N 2 Acqs
E 1 i E

Az 916ms
|@: 904ms

Az 2285
l@: —30ms

L L A s kP '. 24T

I | | I
o | [ | |

Ch1 100 VW 2.00V M 500ms Ch2 J  2.48V @i 250V ChZ 2.00V ™ 200ms ChZz J  2.48V
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13. OVP Performance iWatt
(Simulate with R8 shorted, or R7 opened)

90Vac,LED Load 264V ac,LED Load
Vmax ovp= 5.22 V Vmax_ovp=4.94 V

Tek S0.0KS/? 8 Acqs , Tek SU.UI(S/ES 1 Acqs
i .
E U i E T

C1 Max : : : : : : : : : : 1 1 max
5.22V ; : : ; : : ; : : : | 4.94V

MR 00V T WMT0.0ms Chi N 2,28V i 100V T WMT0.0ms Chiv  2.28V
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14. AC Startup & Brownout Voltage Characteristic iWatt

LED Load, ViN starTUP= 85.0 VacC LED Load, Vin BrowNouT= 81.2 Vac

Tek 5.00K5/5 2 Acgs
I
E (]

C1 RMS
33.0V

C1 RMS
81.2V

WEK] 100 VA ChZ 200V M T00ms Ch2 S 3.32V WE 100 VAL Ch2 2,00V W 100ms Ch2 % 1.12V
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15. Start up with Short O/P iWatt
(Simulate short condition at end of PCB)

90 Ve 264 Vac

Tek 1.00MS/s 23 Acqgs Tek 1.00MS/s 26 Acqs ; 0
; T : H . H
H H ¥ ') f

T T A 27emy TR L A 276mv
4t : : : : : : : 5 5 j@: oV : 5 : : : 5 5 : ; : 1@ 0V

24f

M2.50ms Chd S~ 2Z0mV Ch2 1.00V M2.50ms Chd4 £ 220mV

T.00V
200mv Chd  1.00V 200mv:  Ch4  1.00V
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16. Apply Short during operation iWatt
(Simulate short condition at end of PCB)

90 Ve 264 Vac

Tek 5.00MS/s ; 0 Acqs Tek Run: 3.00M5/s ; Sample
: T. ; i
H L Ll H H L

41 : : : : J : : : : i

1AL 284mV
1@ 264mV

1AL 220mV
1@ 12mV

241

' ' ' 1.oov
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17. Thermal Test for Major Critical Components

ITEM Vin=90Vac Vin=264Vac

T(C) Tr(°C) T(C) Tr(°C)
Input CAP(C1) 77.6 34.5 74.8 32.2
Transformer(T1) 83.3 40.2 85.2 42.6
CEKO1TN6A(Q1) 77.5 34.4 81.2 38.6
IW1689(U1) 76.8 33.7 78 35.4
Output SK-Diode(D4) 87.4 44.3 88.3 45.7
Ambient Temperature 43 .1 42.6

iWatt



18. Conducted EMI (per EN55015B) iWatt

230Vac/50Hz,Live 230Vac/50Hz,Neutral

® Standard:EN55015 RBW 200 Hz Marker 1 [T1 ] @ Standard:EN55015 RBW 200 Hz Marker 1 [T1 ]
MT 50 ms 56.72 dBpv MT 1 s 62.02 dBpv

Att 10 dB AUTO PREAMP OFF 160.000000000 kH=z Att 10 dB AUTO PREAMP OFF 160.000000000 kH=z
dspv [0 100 kHz 1 MHz 10 MHz dBuv 750 100 kHz 1 MHz 10 MHz
£N55017Q #N5501 Q
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N’

Comment B: Manuf:IWATT EUT:LED LAMP M/N:LED 3W-4 Memo:ON Power:L 23 Comment B: Manuf:IWATT EUT:LED LAMP M/N:LED 3W-4 Memo:ON Power:N 23
0V/50Hz 0V/50Hz
Date: 25.APR.2007 14:57:33 Date: 25.APR.2007 14:55:12

Test Conditions : 3W LED load.
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