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Intelligent AC-DC and LED Power™

LED Driver Desic

(AC input 90V—~-26

Summary and Features :

1. LED driver, 12V, CC@1.5A ; Wide range AC input range @90-264Vac
2 For isolated Applications
3  Meet EMI EN55015B-QP limits
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1 S p ec I f I C atl on !’eﬂigentAC-DC and LED Power™
A
Description Symbol | Min Typ Max | Units Comment
Input
Voltage VIN 90 230 264 Vac | 2 Wire
Frequency fLINE 50 Hz
Open-load Input Power W
(264Vac)
Output
Const Output Voltage | Vout cv 12 \ Measured at the PCB connector
Voltage | Output Current | lout cv A
Const Output Voltage | Vour cv Vv Min Vout is depend on Vcc
Current | Output Current | lout cv 1500 mA
Total Output Power
Continuous Output Power Pout 18 W
Over Current Protection lout_max A Auto-restart
Efficiency n 82 % Measured at end of PCB
Power Fact PF 0.9 Harmonic meet IEC61000-3-2
Turn on Delay Time Sec
Conducted EMI Meets EN55015B
Hi-pot test 3 KV
Operation temperature Topr 40 o C Free convection, sea level
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3 . B i I I Of M ate ri a I Intelligent AC-DC and LED Power™
.y
Ref. Description Qty Ref. Description Qty
U1 iIW3620-00, Digital P"WM Controller,Dimmable, SO-8 1 R17 407 +59,, SMD-1206 1
CX1,CX2 0.1uF,275V, X2 2 R18 4K7Q +19,, SMD-0805 1
C2 22uF, 450V, E-CAP, 105'C,12*25mm 1 R20 1KQ 59, SMD-1206 1
C3 1nF/250V , SMD 1206 1 L5 800uH, EE13 1
C5 1nF, 50V ,X7R, 0805 1 T1 EFD25, Transformer,4+4PIN,2.0mH 1
C6 68pF,25V, X7R, SMD 0805 1 F1 T2A250V 1
C7 470pF,25V, X7R, SMD 0805 1 ??g?zm 0D RS1M,SMD 5
C8 100nF,50V, X7R, SMD 0805 1 D1,02,03 ES1J, SMD 3
C9 4.7uF,25V, X7R, SMD 0805 1 D5 1N4148 1
R1 4.7KQ 59, SMD-0805 1 D6 FR102, 1
R4,R5 560KQ,5% , SMD-1206 2 D7,D8 MBR30200 2
R6,R7 200KQ,5% , SMD-1206 2 Z1 Zener, 15V, SMD 1
R9 22KQ,+59,, SMD-1206 1 CY1 Y 1,2200pF,400V 1
R10 1.2KQ,25 %, SMD-0805 1 Q1 4NB5,TO-251 1
R11 1.0Q,+1 4, SMD-1206 1 L5 800uH, Drum choke, 8X10mm, 1
R12 1.1Q,+1%, SMD-1206 1 L4 0.3*10TS,100uH 1
R13 10Q 57, SMD-0805 1 C1 220nF,400V,CBB 1
R14 22KQ +59,, SMD-0805 1 C10 470uF, 25V, E-CAP, 105'C,10*16mm 1
R16 27KQ +14,, SMD-0805 1
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5 _ T ra n SfO r'm e r D eS i g n intelligent AC-DC and LED Power™
.y
10 g SCHEMATIC
Primary 1 10T o ! (®) A
[ ]
Shield 10T | P
g O | § 10T C
| o B
Primary 2 !
35T | 3mm Margin Tape Margin Tape
1o | {
9 O o ||
|
Bias 8T : iy <— 2Ts Tapg
. 10 (F¥ -
30 ! @ 1/ [R)A4 vi 10(S) > @~ ZUEW 0-28mmix T ~10T = Shield {Clockwise]"
— 8 (NCJ 5§ 2UEW0.28mm X - 10T, Primary winding._ |
ELECTRICAL SPECIFICATIONS: < 2Ts Tapé
1. Primary Inductance (Lp) = 860uH @10KHz - »B(F)
2. Primary Leakage Inductance (Lk)<50uH@10KHz
0.6mmx2 10T —Secondary P
MATERIALS: [~ Triple Insulation wire (Clockwise) ] A(S)
1. Core : EFD25 (Ferrite Material TDK PC40 or < 2Ts Tape
equivalent) 3(F) <
2. Bobbin : E_FD25’5+5PIN 9(S) |.2UEW 0.24mmx2 X 8T — Bias(Clockwise)
3. Magnet Wires : Type 2-UEW ITT
4. Layer Insulation Tape :3M1298 or equivalent. 8(NC)< < ape
FINISHED : 1(S) -PPUEW 0.28mmx1 X35T — Primary (Clockwise)
1. Cutremained of Pin 2,4,6,7
2. Varnish the complete assembly , — -
3 Core is connected to pind( ori q EFD25, the width of winding slot is 16mm
. pin4( primary ground )
... 000 |
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6. PFC choke and EMI Inductor__ For input 230Vac  reismcocaeoron

.
L4 SCHEMATIC ELECTRICAL SPECIFICATIONS:

1. Inductance (Lp) = 800uH @10KHz

40 ° ! 2. Core : EE13 (Ferrite Material TDK PC40 or equivalent)
| 3. Bobbin : EE13 Horizontal
: 4. Ferrite core is connected to Pin 7 after assembling

0.27*1*150 Ts E 5. CutPin 2,3,5,6,8 after wires termination

! 6. Varnish the complete assembly

1 o :

7 O =

Ground pin

Common Mode Inductor L2

Core size:T84*3

Wire gauge:0.3mm*2(insulation&2-UEW
wire)

Turns 10.5
inductance@10kHz,1V:100uH+/-10%
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/. Differential Mode Inductor L5

EMI Inductor L5

| > o] . . . *
| "47 Ferrite core size : AxB 8x10mm 0.27*150T

r Inductance @10kHz, 1V: 800uH +/-20%
F
— % DCR: 2.0 OHM +/-20%
. o | e




iWatt

8 . Effl CI e n Cy a n d V- I C u rve . Intelligent AC-DC and LED Power™

lllEEﬁ,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

efficiency

0.90
080M+-*—F14 ——————————————

0.70
0.60

0.50

0.40

0.30
0.20

0.10

OOO I I I I I I I I I I
90 110 130 150 170 190 210 230 250 270 290

.




Intelligent AC-DC and LED Power™
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9. PF Curve..
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10. Regulation, Vout-lout Measurement
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Intelligent AC-DC and LED Power™
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1 1 . Vd S Wavefo rm Intelligent AC-DC and LED Power™

Tek Prevu

60.0kHz @ 574V

Ssicmie © Aoy Test Condition:

--------- | | Vin=264Vac, lout=1.5A
) | I ....... | Result
(15008 E‘ g - up .....
- mogv E — ; ][I0.0MS ; frv?opcoﬁﬁs ;§40fv]; VCE_MAX=59 V

(@ Peak—Peak 604V )




12. Vdiode waveform
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Intelligent AC-DC and LED Power™

AS58.59kHz A116 V

(@ 500V ' ' ' j[zo.op's T 2.50G5/5 @ 7 ] '

1M points —58.0V
(@ Peak—Peak 130V )

Te_"re‘_’u_f_@_fe_f_._f_______f__f____f__f_____ TestCondition:
. . . . . ey 18.84kHz 2.00¥
o ‘ 09 ssakiz — 200v

ViN=264VAC, lout=1.5A

Result:

VR (pk—pk)=116V

Output rectifier diode:
MBR3200,3A,200V at least
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13.Transformer Flux Density
_—

(Np=45Ts,Lm=810uH,Ae=58mm~"2,EFD25,5+5.)

Tek brevw @
. S A A . _ O  37.7kHz @ 790mv
SRR b O 28.5kHz B 0.00V

A117kHz A790my

(@ soomv & ][10.0;15 — 250G5/s @D 7 } -

1M points -680my
(@ Peak—Peak 2.14V

Ip is monitored at 90 Vac and full Load.

Ip=0.79V/1R=790mA,
Bmax=Lm*Ip/(Np*Ae)=0.81*790/(45*58)=0.24Tesla

... |
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14. Turn On Delay Time

—283ms
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1.20 A

90Vac,Full Load

TsT DELAY=165MS
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Intelligent AC-DC and LED Power™
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15. Harmonic waveform

ANALYZER 6638 2893.89.13 13:39:2%
Current Harmonics Next
neasure
Setup: CLASS_C Gen setting: 1(1) u: 229.74 UV fu: 58.881 Hz .
Live fmalysed periods: 4 I : 84.93 mA P: 17.96 U — H t
Module: M1 Limit: Class C (Standard) I1: 82.52 mA Change to arl I Ion ICS Cu rren
Note: har graph
THD=24.31 :» (PF=B.928) PASSED
P< 25 U — acC
No # Limxz No # Limxz No # Lim % fAbsolute
current
1 188.80 15 B.68 29 B8.45 —
R B FiE Meet IEC61000-3-2
3 23.13 1?7 B.66 31 B8.45 ee
4 8.681 1§ B8.82 32 8.1
5 5.86 19 B8.78 33 8.37 — H t
6 B.82 28  B.81 34 8.82 Write to req u I rel I Ien
v 3.27 21 B8.67 35 B.42 disk
8 B8.82 22 B.81 36  B.82
9 1.93 23 8.71 37 B8.36
18  B.81 24 B.82 38 8.82
11 1.45 Z5 B8.58 39 0.38
12  B8.81 26 B.82 48 B8.81
13 B8.98 29 B.45
14 B8.81 Z8 B.85
Current range: B.3 Ap
Appl: DEFAULT (1212_88)
=;: ANALYZER 6638 2093.89.13 13:38:15

WVaveform M1 ek Ac current waveform

Note:
U 230.61 Urns  (68@ Up)  fu: 58.801 Hz @23ovac
il ’ ’ ’ ’ ’ ’ i ’ Zoon —
Uoltage - .
T T T T T T T T
L Zn 3n 4n
1 - - - - - - - - Zoon
Current
“1:86.51 mArms (8.3 Ap) ~  fu: 50.801 Hz
Urite to
Ip+ = 722 :
J . . . . E CIp- = 722 disk
A_j (fits Class A)
T T T T T 1 (Btandard)
y Data
kf\ n | 2n 3 (<950) cursor
fippl: DEFAULT (1611_88)

T |




EMES0

P2-GP-Clgss

B

%

——

P2-m-Clalss

B

Y

A
i

4‘\/\,\‘

™A

-

EMES0

P2-aP-Class

—

[2-AY-Class

iWatt

16.Conducted EMI s InEut 230Vac=
B o |

QP scan L
230V/50Hz,12V1.5A

Peak Scan
QP Limit line

Peak scan N
230V/50Hz,12V,1.5A




17 .Radiated EMI ( Input 230Vac) Iwatt

230V/50Hz, 4LEDS,1.5A
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