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Summary and Features :

1. LED driver, 27V, CC@0.35A ; Wide AC input range @90Vac- 264Vac

2 For Isolated or Non-isolated Applications

3. High Efficiency and Minimum Parts count

4. Meet EMI EN55015B-QP & AV limits; Meet IEC61000-3-2 Class C

5. Fully protected against AC input UV, OV, O/P Short/Open, meet single
point failure test.



1. Specification o
S iWatt

Description Symbol | Min Typ Max | Units Comment
Input
Voltage VIN 90 230 264 Vac 2 Wire
Frequency fLINE 47 50 63 Hz
Open-load Input Power W
(264Vac)
Output
Const Output Voltage | Vour cv 27 \Y Measured at the PCB connector
Voltage | output Current | lout cv A
Const Output Voltage Vout cv Vv Min Vout is depend on Vcc
Current | Qutput Current | lout cv 0.35 A
Total Output Power
Continuous Output Power Pout 8 W
Over Current Protection lout_max 0.35 A Auto-restart
Efficiency n 80 % Measured at end of PCB, (Ta =25 C)
Power Fact PF 0.9 Harmonic meet IEC61000-3-2 Class C
Environmental
Conducted EMI Meets EN55015B
Safety
Operation Temperature Topr 50 ° C | Free convection, sea level
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2.Schematic circuit
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3.Circuit Board Photograph o
e iWatt

Top side

26mm  Bottom side

|

A 4

28mm

A

A

A 4

51mm
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4. Transformer Design

SCHEMATIC
6 O

Primary 66T
A

30
50

26T Secondary

B

Bias/sense 12T

40

(

ELECTRICAL SPECIFICATIONS:

1. Primary Inductance (Lp) = 1imH @10KHz

2. Primary Leakage Inductance (Lk)< = 10uH @10KHz
3. Electrical Strength = 3KV, 50/60Hz,1Min

MATERIALS:

Core : RM6 (Ferrite Material TDK PC40 or equivalent)
Bobbin : RM6. Primary=3, Secondary=3

Magnet Wires (Pri) : Type 2-UEW

Magnet Wire (Sec) : Triple Insulated Wires

Layer Insulation Tape :3M1298 or equivalent.

agrwNRE

FINISHED
1. Cut remained of Pin after wires termination
2. Varnish the complete assembly

Instruction for start of first winding...

Winding Start pin-2 &

End pin-3 in “Clockwise” i

direction — looking from 1 3

Bottom side of the 4\

Bobbin. =
I

Rotating
direction of
PRI winding machine
[ » B(F)
4(5) » Copper foil 6(W)*25(L)mm shielding
6(F)«
3(S) >
4(F)< ]
5(5) > 2UEW 0.23mm*2*12T Bias (clockwise)
> X(F)
-
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5.PFC Inductor L4 Design .
. 1 WL

SCHEMATIC
3 0 . ELECTRICAL SPECIFICATIONS:
® . 1. Inductance (Lp) = 1.3mH @10KHz
. 2. Core:EE10 (Ferrite Material TDK PC40 or equivalent)
0.23*1*170 Ts ' 3. Bobbin: EE10

| 4. Ferrite core is connected to Pin 4 after assembling

. 5. Cutremained of Pin1,2,6,7,8 after wires termination
50 6. Varnish the complete assembly
A @-----mmemmmmm oo 1

p—--

-
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6. Bill of Material
.

iWatt

ltem | Qty |Reference Description ltem | Qty |Reference Description
1 1 Ul iW3620 SOT-8 21 | 1 ]Q1 4N60,T0-251
2 2 |CLC2 0.033uF,400V,MP-CAP,105C 22 | 3 |RLR2,R3 |4.7K,SMD-0805
3 1 ]G3 6.8uF,400V,E-CAP,105°C 23 | 2 |R5R4 560K © +/-5%, SMD-1206
4 1 |C4 1nF,1KV,SMD-1206 24 | 1 |R6 100K & +/-5%,SMD-1206
5 1 |C5 270pF,50V,NPO,SMD-0805 25 | 1 |R8 100Q +/-5%,SMD-0603
6 2 |C6,C10 68pF,50V,NPO,SMD-0805 26 | 1 |R9 22K Q +/-5%,SMD-0603
7 1 |C7 470pF,50V,SMD-0805 27 | 1 |R10 1.5K Q +/-5%,SMD-0603
8 1 |C8 4.7uF,50V,SMD-1206 28 | 1 |RlL 1.5Q +/-1%,SMD-0805
9 1 |C9 100uF,50V,E-CAP,105C 29 | 1 |RI3 20K Q +/-5%,SMD-0805
10 1 |CX 0.047uF, 275V X-CAP 0 | 1 |R4 4.7Q +/-5%,SMD-0805
11 1 |CY1 Y-CAP 680PF 31 | 1 |RI5 27K Q +/-5%,SMD-0805
12 3 |D1,D2,D3 |ESL) 32 | 1 |RI6 3K Q +/-5%,SMD-0805
13 1 |D4 FR107 3| 1 |RI7 56K Q +/-5%,SMD-0805
14 2 |D5 FR102-SMD,1A200V 3| 1M RM6 Vertical Transformer
15 1 |D6 HER204
16 1 |F1 1A250V ; Fuse
17 1 |BDR1 MB8S SMD
18 2 (LLL2 2.4mH,¢6*8
19 1 |3 500uH, 68
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7. Regulation, Efficiency Measurement .
o iWatt

90

80 /‘/A—\i—/ﬁ’—f‘l—:l"—‘ﬁ—‘——n—‘—“t\‘h‘

70

60

50

Eff (%)

40

30

20

10

0
80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
Vin(Vac)

* Note: Output voltage measured at end of PCB.
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8. Output VI Characteristics

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

ViN=110Vac, Tame=25"C

ViN=230Vac, Tame=25TC

Vout

34

V-1 Curve

32
30

28
26

24

22

20

18

16

14

12
0

50

100 150 200 250 300 350 400

Tout

Vout

34
32
30
28
26
24
22
20
18
16
14
12

V-1 Curve

0

50 100 150 200 250 300 350 400

Tout
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9. Input voltage VS Power Fact curve o
Wy lwatt

PE Vin Vs PF

0.9 —
0.8

0.7

0.6

0.5

04

0.3

0.2

0.1

80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270
Vin
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10. Q1 MOSFET Vps waveform
-y

iWatt

Te)

Kk Prevu ]

O 82.237kHz @ 502V
10 3.1250MHz @ -14.0V
A80.128KkHz A6V

E— | Test Condition:
ViN=264VAC, lout=350mA

Result:
Vbs Max=516V

: . [+.00us " 2.50G5/5 @ L '
@ 100V )i 1M points 203V
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11. Output Diode Reverse Voltage o
e iWatt

Tek Prevu

: O 91.019kHz @  20.0V
S Ce Ce Ce : . O 31250MH2 B _2]6 V
[ : : ; : £93.750kHz A236 V

...... ..... . Test Condition:
.................................................... V|N:264VAC, lout=350mA

_____ | | Result:

____________________________________________________ ViR max=236V

[ @ 100V ][4.00;15 2.50G5/ ® - ]

1M points 203V
(@ Peak—Peak 236 V )

Remark: Mosfet Spec__ 2A 300V
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12.PF and harmonic current_120Vac

iWatt

Chroms ANALYZER 6638 2893.89.13 19:27:082 Chonmess ANALYZER 6630 2093.09.13 19:26:07
Current Harmonics Next Waveform M1 Next
measure MEASUre
Setup: CLASS_C Gen setting: 1(1) U : 114.88 V fu: 68.881 Hz Note:
Live finalysed periods: 4 I : 111.31 mA P: 11.69 U
Module: M1 Limit: Class C (Standard) I1: 183.86 mA |Change to
Note: table U 2 115.27 Urms (688 Up) fu: 60.881 Hz
THD=38.55 » (PF=8.915) PASSED
P< 25 W
Abhsolute Zoomn
7 of fundamental current Uoltage
1 = T T T
33_@_5 Zn 3n 4n
: Log : Zoom
25.84 scale Current
za_a_f S “ 1 : 113.20 mArns (8.3 Ap) fu: 608.001 Hz
] Urite to Urite to
15.8 e - disk Ip+ = 91x disk
] ] ’ . ) ) . T Ip- = 91
wegt-1-1-y- - - - - - “x\l\ (fits Class A)
] . - . 1 (Standard) .
sea3l-11 '| 'I o s | ﬁ\“\ w 2n 3 (<95%) cursor
8 1 L L l I ! 1 ! 1 ! 1 1 L LI 1 1 + 1 + 1 ’ / ’ ’ ’ )
B 2 4 6 8 18 12 14 16 18 20 22 24 26 28 38 32 34 36 38 48
Harmonic order
)

Harmonics current
@115Vac

Meet IEC61000-3-2
requirement

Appl: DEFAULT

(1Z1Z_89) Appl: DEFAULT

Ac current waveform
@115Vac

PF=0.915

September 1, 2011
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13.PF and harmonic current 230Vac

e ] ANALYZER 6634

2A93.89.13 22:23:35

ANALYZER 6638

iWatt

Z893.89.13 19:21:27

Current Harmonics

Setup: CLASS_C Gen setting: 1(1) u:
Live finalysed periods: 4 1
Module: M1 Limit: Class C (Standard)
Note:
THD=33.31 » (PF=0.921)
BB.Btz*qf fundamental
Z5.8
20.8]
15.84
wedy-1-. - - - - - -
ik ..Illl!!!a!

229.78 U fu: 58.881 Hz

9549 mAa F: ZO.ZO Y

I1: 98.59 mA

PASSED
P< 25 W

=
-

Harmonic order

L L B B s R B B B B L
4 6 8 18 12 14 16 18 28 22 24 26 2B 38 32 34 36 38 48

Mext
neasure

Change to
tahle

fAbzolute
current

Log
=scale

Urite to
disk

U 229.76 Urns

Waveform M1

(688 Up)

Note:

fu: 50.801 Hz

1

I

: 54.61 mArms

/

8.3 Ap)

fu: 50.801 Hz

PN

98

98
(fits Class A)
7 (Standard)

Ip+
Ip-

AN

2

N/

In (<952)

Next
measure

Zoon
Uoltage

Zoon
Current

Write to
disk

Data
cursor

(1611_81)

Harmonics current
@230Vac

Meet IEC61000-3-
requirement

Appl: DEFAULT

2

(1212_81)

Appl: DEFAULT

Ac current waveform
@230Vac

PF=0.921
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14. Conducted EMI o
iWatt

TO-

.@22—@!’—@ ss B
\x\\
[:11)

o

[EE0R2-AV-Clags

)
R buie WMMWM i 230Vac/50Hz
. W’ - Live

) \[
QP Scan
0 QP Limit line
0 1
o100 1.000 10.000 100.000

MHz

J0-

Maa0p2-aP-Class B

wEZ-A\H’-CIaSS B I
[

AN vy
: | VMWM i 230Vac/50Hz

60

{ ~ Neutral
QP Limit line

September 1, 2011 EBC887 15



15.Radiated IEM (for reference)

95022 LIMIT

28MHz Tha radiaizd =NMpaelig 15846 7 d5Sui 200N 7

Note: 1, Vin=230Vac
2, Output is floating

September 1, 2011 EBC887




