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IW1689 Design for 3W LED

Non-Isolated Driver

Summary and Features :

Simple transformer construction

High efficiency

Meets EN55015B EMI limit with >6dB margin
Failure mode protects

Constant-current LED drive ( >1A is possible)
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1. Specification IKOR

Description Symbol | Min Typ Max | Units Comment
Input
Voltage Vin 90 264 Vac | 2 Wire
Frequency fuine 47 50/60 63 Hz
No-load Input Power (264Vac) W
Output
Const Output Voltage | Vour cv 4.75 5.00 5.25 Vv Measured at the end of PCB
Voltage | output Current | lTour cv 0 700 A
Const Output Voltage | Vour cc 2.00 Y \'\/"Oilr;a\g%w 's dependence of Ve. supply
Current
Output Current | lour cc 600 700 800 A
Total Output Power
Continuous Output Power Pour 3 w
Over Current Protection lout_max A Auto-restart
Efficiency n 65 o Measured at end of PCB, V|, = 90Vac

|OUT_CV = 700mA. (TA =25 OC)

Environmental

Conducted EMI Meets CISPR15B / EN55015B
Designed to meet IEC950, UL1950
Safety
Class I

Ambient Temperature Tams 0 50 ° C | Free convection, sea level
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2. Schematic nl(\loail:;
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3. Circuit Board Photograph “’(Vgg

Low Cost Transformer
-EE13 Core and Bobbin
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4 Transformer Design IKOR
SCHEMATIC |
40 . o1 Cloc_kwise
looking at
Primary 204T 13T  Secondary pin 1-5 side
02
50 ®
PRI SEC
70
¢ 8 (F)0
Bias 25T J
7(S)o 2UEW 0.25mmx2 25T -Bias
80
ELECTRICAL SPECIFICATIONS: 4(F)o Z 2B LU SUT = e
1. Primary Inductance (Lp) = 3.4mH @10KHz
2. Primary Leakage Inductance (Lk) = 36uH @10KHz 2UEW 0.12mmx1 51T - Primary
MATERIALS:
1. Core : EE13 (Ferrite Material TDK PC40 or 2UEW 0.12mmx1 51T — Primary
equivalent)
2. Bobbin : EE13 Vertical. 5 (S) 2UEW 0.12mmx1 51T — Primary
3. Magnet Wires (Pri) : Type 2-UEW
4. Magnet Wire (Sec) : Triple Insulated Wires
5. Layer Insulation Tape : 3M1298 or equivalent. _ O 2(F)
FINISHED : O 1(S)
1.  Cut remained of Pin3,6,9,10 after wires termination
2. Varnish the complete assembly
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5. Bill of Material n’(voatlg
tem Qty. Ref. Description Cost (USCent)/unit  Sub-Total (Cent)
1 1 |F1 10Q), Fuse Resistor, 1W
2 1 |L1 4.7mH, Flter Inductor
3 1 BRI1 VBR6S
4 1 C1 4.7uF, 400V, E-CAP, 8X10
5 () iVW1689, OffHine digital P"WMController, SOT-5
6 2 R2R3 240 +1 7, SVD-1206
7 1 4 68pF, 25V, NPO, SVD-0603
8 1 |C5 470pF, 25V, NPO, SVD-0603
9 2 C2C3 2.2UF, 16V, X7R, S\VD-1206
10 1 RiI1 4.7KQ x5, SVD0805
11 1 R4 10Q+5 %, SVD-0603
12 1 RS 56KQ 15 7, SMD0603
13 1 R6 330Q+5 %, SVD-0603
14 1 R7 33KQ 15, SMD0603
15 1 R8 56KQ 157, SMD0603
16 1 RO 1KES 7, SVD-0603
17 1 [ Jump1 JUVP
18 1 |D3 1N4148,Fast rectifier diode, DL-35
19 1 A CEKO1NG, RDS(ON)=15Q), 0.2A650V
20 1 D7 SB240, Schotkky Diode, DO-201
21 1 C6 4.7uF, 16V, SVD-1206
22 1 R10 1KQ 157, SMD-0805
23 1 T EE13, Transformer
24 1 PCB Single Board, FR-4, 24(L)x18(\W)x1.6(T)

Total BOM(Based on 100K/Mvolume)
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6. Efficiency IKOR
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7. Output VI Characteristics nl(\loail:{
VIN=90Vac, Tame=25C ViN=264Vac, Tame=25C
Vout(V) Vout(V)

0 05 1 0 05 1
lout(A) lout(A)

*Note: Output voltage measured at PCB end.
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8. Output Waveform “’(v(»ail:{

90V Full Lold 264V Full Load

20,0 250r\15/ & 7 430V 7 [40.0ps 250r\15/ 7 4.80V|
|[u»~0.000005 ~'2:00000's | 100k points, - " |wvo.00000s [|100kpo

(23 ]an 2007] (23 )an 2007)
174? 17:47:00 | 174527 17:45:27 |

CH1: Vour, 2V/Div
CH4: lout, 1A/Div
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9. Vsense Waveform IKOR

ViNn=90VAC, Full Load ViNn=264VAC, Full Load

(@D 500mv & (S.00us | [1.25CS/s & 5 1.41v] (@D 500mv & (S.00us | [1.25CS/s & -5 1.40v]
- |1+~ 0.00000s vo ouooo | 100K points - |1+~ 0.00000s vo ouooo | 100K points

(23 Jan 2007 (23 Jan 2007
164710 16:47:10 | 164515 16:45:15 |

CH1: Vsensg, 0.5V/Div
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10. Vcc Waveform n’(voatﬁ

ViN=90VAC, Full Load Vin=264VAC, Full Load

(@D 5.00vV & )| Igo.oms | [500ks/s | | @& -5 13.7 v"‘ (@ 5.00v & i "goous ‘ (50.0MS/s
( value Mean Min Max Std Dev | (W27 0.000005 | 100k points] | ) [ Value Mean Min Std Dey | [I#¥0.00000s || 100k points|
| @D max 13.8v_ 13.8 13.8 14.0 50.0m | ) : | @ Max 140V 14.0 14.0

(24 Jan 2007‘

[11:13:32

CH1: VCC, 5V/Div




11. Vps waveform

| (8.00Ms 00us | |1 250G5/s ‘ ‘
value Mean Min Max std Dev | 11+~ 0.00000 5 100k points

iWatt
IKOR

~ @ 5 554V 55-|V‘

(23 Jan_2007]
|17:41:38 |

Test Condition:
Vin=264VAC,Full Load

Result:
Vbs max= 576 V

Appendix — Simple Specification for used MOSFET(CEKO1NG)

Parameter Symbol Limit Units
Drain-Source Voltage Vps 650 V
Gate-Source Voltage Vis *30 V
Drain Current-Continuous Ip 0.2 A
Drain Current-Pulsed?® lom 0.8 A
Maximum Power Dissipation Pp 1.5 W
Operating and Store Temperature Range TJ,Tstg -55to 150 0
Thermal Resistance, Junction-to-Ambient® Reaua 85 °C/W
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12. Start Up & Turn On Delay Time I}'(vc.atﬁ

90Vac,Full Load 264V ac,Full Load
TsT DELAY= 2.98 S TsT pELAY= 188 mMS

200my ) . i . ( 188ms —-160my |
3.16 vV GO0MS 160mv
A2.96V ) . . A187ms A320my

Mnoos | ‘1 00k5/s | | o 100ms ‘ ‘10 10,0k5/5 ‘ ‘ & 5 224 VV"

Ij-w 60.0000ms| | 10k points [I-'v 3200.600ms 10k points

|‘"23 Jan 2007“‘
l17:16:30 |
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13. OVP Performance n’(v('ail:{
-R8 is shorted, or R7 is opened.)

90Vac,Full Load 264V ac,Full Load
Vovp max= 4.593 V Vovp max= 4.351V

Me: Mir Max std De

Iu ll VO 00000 100k poims. |
593v 4593 4593 4.593 0.000 D

Me Mir Max std De ll K2 0 00000 100k points

val valu
4. (@ Max 4. 351 V4. 351 4. 351 4.351 0.000

| Max P A L L BT o
I23]a|1 2007" I23]a|1 2007"
16:54:32 | 16:55:42 |
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14. AC Startup & Shutdown Voltage Characteristic IKOR

Vin_starTUP= 87.0 VAC, Full Load VIn_sHutDown= 83.1 VAC, Full Load

100ms 1(Mo0ks/s || @ - 2.00V]
i+~ -2.00000ms | [ 100k points

100ms ‘H"mokS/s | | Ry 2.00v"|

57
Max Std Dev ‘ ‘ﬁavfz.(m(](]()ms 100k points

57
std Dev ‘ ‘

|"231an 2007"‘ . "'23Jan 2007‘|
l17:36:17 | |17:34:54 |
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15. Output opened (Remove LED) I}'(voatﬁ

Vin=90VAC, Vout_max= 13.2V ViNn=264VAC, Vout max= 14.4V

100k points

(@D 5.00vV & J(10.0ms ||100r\15/s || o - 12.2v"‘ (@ 5.00v & ) H100MS/5 H o 7 13.7v"‘

Mean Min dax Std D |+~ 0.00000 s 100k points J e Mean Min Max |+~ 0.00000s
| @ Max o 13.1 12.6 K 226m | i i | @ Max 14.1 12.6 14.8 616m } i
"24 Jan 2007“ |24 Jan 2007"
113:09:10 | 13:70:18
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16. Output Short then Startup (Short at the PCB with a nipper) IKOR
VIN=90VAC, lpri_maAXx=276mA VIN=264VAC, Ipri_mMAX=276mA
Bmax=0.28Tesla, No Saturation Bmax=0.28Tesla, No Saturation
Tek EI<H 1.00M5.e;s ; - 23 Acqgs Tek 1.00MS;’55 ; . 26 Acqs . 0

44

AL 276mY
1@ 0V
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17. Output Short After Regulation (short at the PCB with a nipper) IKOR

VIN=90VAC, lpri_max=284mA

Bmax=0.29Tesla, No Saturation

Tek 5.00M5/s ; 0 Acqgs
H .

I

an : : : : : 1A: 284mvV

1@ 264my

B -]

' ' ' 1.00v
200mvg: Ch4 2.00V

VIN=264VAC, Ipri_max=220mA

Bmax=0.22Tesla, No Saturation

Tek Run: 5.00MS/s i Sample

I T

B (]

1AL 220my
1@ 12my

4o

g g g f/lha :r:mu g g 0 ;

Tl 100mV__Ch4 SRR SET

' Ch2 1.00\.'
200mvg: Ch4 2.00V




18. Thermal Test for Critical Component

CVMODE | 0 500ma
ftem Vin=230Vac

T(C) Tr(°C)
FUSE(F1,10R/1W) 75.7 35.0
DM Inductor(L1,4.7mH) 63.1 22.4
Input E-CAP(C1,4.7uF/400V) 67.6 26.9
Bridg(BR1, MBRG6S) 69.5 28.8
Mosfet (Q1, CEKO1NG) 77.2 36.5
Transformer(T1, EE13) 88.9 48.2
IC(U1 IW1689) 83.8 43.1
Output SK-Diode(D4, SB240) 94.2 53.5
Output CAP(4.7uF,C16) 74.9 34.2
Ambient Temperature 40.7

iWatt
IKOR
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19. Conducted EMI

230Vac/50Hz,Live

@ Standard:EN55015 RBW 200 Hz Marker 1 [Tl ]
MT 500 ms 51.33 dBuv

Att 10 dB AUTO PREAMP OFF 286.000000000 kHz

daeuv [ 120 100 kHz 1 MHz 10 MHz
Jlkynsﬁong
TDF
PRN
QP
SCAN
Pl\\vﬂ Ji
N
9 kH SCAN | 30 MHz

: Manuf:iwatt EUT:LED light M/N: Memo:0N Power:L 230V/50Hz

24 .JAN.2007 14:41:26

% Standard:EN55015 RBW
MT

dBpv

2 AV
MAXH

Comment B: Manuf:iwatt EUT:LED light M/N:

Date:

iWatt
IKOR

230Vac/50Hz,Neutral

200 Hz Marker 1 [T1 ]
50 ms 51.46 dBpv
Att 10 dB AUTO PREAMP OFF 286.000000000 kHz

120

100 kHz 1 MHz 10 MHz
%E?SOIBQ
|
100
|
vﬁZ\h = PRN
H ju .\ [
60 ¢
[ Mo &
|, “ 1 SCAN
TR i T o MG N
_L W '\j\'\thw'w \j
il I
; [ Av\LL
9 kH 30 MHz

Memo:0ON Power:N 230V/50Hz

24 .JAN.2007 14:44:02

Test Conditions : Resistive Full load. Output Ungrounded.
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