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Intelligent AC-DC and LED Power™

Dimmable LED Dri

(Input 180~-264Va

General Design Specification:

1. AC Input Range 180~264Vac

2. DC Output 40V, 350mA(Constant Current)
3. Non-isolated High efficiency




Design Purpose and Feature
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Intelligent AC-DC and LED Power™

Isolated ac-dc offline Input 230Vac, Output 12LEDs 350mA

Intelligent wall dimmer detections

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

Multiple dimming control scheme
Hybrid dimming scheme
PWM dimming scheme,900Hz
Amplitude dimming scheme

|

Az - /‘
o I i
Wide dimming range from 1% up to 100%

[
No visible flicker

Resonant control to achieve high efficiency

High Power Factor, 0.9~ 0.98 without dimmer(@Vin=115Vac)

Temperature degrade control to adjust the LED

Primary-only Sensing eliminates opto-isolator feedback and simplifies design
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1.Schematics _Nominal Input at 230Vac_40V350mA Inteligent AC-DC and LED Power™
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2 . P C B L ay 0 u t Intelligent AC-DC and LED Power™

lw3612-01

17mm | 13mm lnott ‘i b i < ‘_ DC OUtpUt
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3 Tr an Sfo rmer Des | g N Intelligent AC-DC and LED Power™
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ELECTRICAL SPECIFICATIONS: 5(S) > 2UEW 0.20mmx3 11T -Bias —
1. Primary Inductance (Lp) = 1.3mH @10KHz :
2. Primary Leakage Inductance (Lk)< 70uH@10KHz
g 0.28mmx1 15T —Second clockwise > 11 (F)
MATERIALS: Triple Insulation wire "
1. Core : PQ2016 (Ferrite Material TDK PC40 or equivalent)
2. Bobbin: P92016_ U 0.28mmx1 15T —Second clockwise 10(8)
3. Magnet Wires (Pri) : Type 2-UEW Triple Insulation wire
4. Magnet Wire (Sec) : Triple Insulated Wires
5. Layer Insulation Tape :3M1298 or equivalent.
6(8) + Copper shielding (7*13mm)
FINISHED : -
1. Cutremained of Pin2,4,7,8,9,12,13,14 after wires termination 2(F) < ]
2. Varnish the complete assembly 3(8) > 2UEW 0.24mmx1 28T —Primary1
3. Core is connected to primary pin6
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4 .Differential Mode Inductor L1,L2 ,L5 Inwadttm

4 .1 Differential Mode Inductor L1,L2

‘ C Ferrite core size : AxB 10x12mm
| T

: Wire gauge: 0.20mm, 400 Turns
. g tF Inductance @10kHz, 1V: 6mH +/-20%
o ] e

ICR: 5§ OHM +/-20%

4.2 Differential Mode Inductor L5

e - c Ferrite core size : AxB 10x12mm
| T

Wire gauge: 0.32mm, 160 Turns
. ] Inductance @10kHz, 1V: 1mH +/-20%
o

ICR: 1 OHM +/-20%
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5 . P FC I n d u Cto r L 3 DeS i g n Intelligent AC-DC and LED Power™
.
SCHEMATIC
10 . ELECTRICAL SPECIFICATIONS:
(] 1
! 1.Inductance (Lp) = 3.6mH @10KHz
s ! 2.Core : EE10 (Ferrite Material TDK PC40 or equivalent)
0.19717240 Ts ! 3.Bobbin : EE10 Vertical
! 4.Ferrite core is connected to Pin 6 after assembling
! 5.Cut remained of Pin=2,4,5,7.8 after wires termination
3 0 ! 6.Varnish the complete assembly

6. Common Mode Inductor L4

core size:T8*4*3

Wire gauge: 0.3mm*2(Insulation& 2-UEW wire)
Turns10.5T

Inductance @10kHz, 1V: 30uH +/-20%




6.BOM _ Input 230Vac _ 21V/7/00mA
e
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Intelligent AC-DC and LED Power™

Ref. Description Qty Ref. Description Qty
U1 iW364-00, Digital PWM Controller,Dimmable, SO-8 1 R22,R23 330kQ,+5% , SMD-1206 2
CX1 0.01uF,275V, X2 1 R27 470Q45 2, SMD-0805 1
CX2 0.033uF,275V, X2 1 R16 100KQ 57, SMD-0603 (100K NTC) 1
C11 47nF/250V , SMD 1206 1 R11 10Q 5%, SMD-0805 1
c2 10uF, 450V, E-CAP, 105'C 1 R18 27KQ 1%, SMD-0805 1
C3 1nF, 250V, X7R, SMD1206 1 R19 3.3KQ 1%, SMD-0603 1
c4 100pF,25V, X7R, SMD 0603 1 C13 47nF,50V, X7R, SMD 0805 1
C5 22pF,50V, X7R, SMD 0603 1 R20 100KQ 5% , SMD-1206 1
C6 2.2nF,50V, X7R, SMD 0603 1 R21 2200,+5 %, SMD-1206 1
c7 1uF, 25V, X7R, SMD 1206 1 F1 T2A250V 1
c8 47uF, 25V, E-CAP 1 BR1 DB107S, SMD 1
C9 100uF,50V,E-CAP 1 D1,D4 RS1M, SMD 2
R1, R2,R24 |4.7KQ 57, SMD-1206 3 D3 ES1J, SMD 1
R3 330KQ,+1 %, SMD-1206 1 D5,D6 1N4148 0.1A/100V, SMD 2
R4 300KQ,+1 %, SMD-1206 2 C10 220pF, 250V, X7R, SMD1206 1
R5 390Q,+5%, 2W 1 D7 HER306 3A/600V D0-201AD 1
R6 47Q 5%, 1W 1 Z1 Zener, 15V, SMD 1
R10 330KQ,+5 %, SMD-1206 1 Cy1 Y 1,2.2nF250V 1
R7,R12 100KQ45 % , SMD-0805 2 L4 Common Mode Inductor T8*4*3 30uH 1
R8,R9 120KQ,+5 %, SMD-1206 2 Q1 4N60,TO-220F 1
R13 1KQ +1%, SMD-0603 1 Q2 2N60, TO-220F 1
R14 3.3Q +1 %, SMD-1206 1 Q3 DMZz6005, N-Depletion, 600V, SOT-23 1
R15 3.3Q +1%, SMD-1206 1 L1,L2 6mH, Drum choke, 10X12mm, 0.20mm,400Ts 2
L3 3.6mH, EE10 1 L5 900uH, Drum choke, 10X12mm, 0.35mm 140Ts 1
T PQ2016, Transformer 1 Cc12 10nF,50V, X7R, SMD 0603 1
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7/.Constant Current and Efficiency __No Dimmer itelligent AC-DC and LED Power™

e
AC input 180~264Vac,Output 12 LEDs

#of LEDs Vin adll vout lout efficiency PF

(V) (W) (V) (A)
180 | 16.82 | 39.96 | 0.354 84.10% 0.945

190 16.65 39.89 | 0.353 84.57% 0.960

200 16.64 39.85 | 0.353 84.54% 0.960

210 16.50 39.81 0.353 85.17% 0.978

12LEDS | 220 16.52 39.87 | 0.352 84.95% 0.982

230 16.40 39.84 | 0.351 85.27% 0.983

240 16.37 39.78 | 0.351 85.29% 0.981

250 16.30 39.74 | 0.351 85.58% 0.978

264 16.27 39.67 | 0.351 85.58% 0.969
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8 . Vd S W a.V ef O r m Intelligent AC-DC and LED Power™

TekPrevu ——
O =Hz @ 498V
) 84.0kHz (& -22.0V

AB4.0kHZ AS20V

Test Condition:
Vin=264VAC, Vout cv=21V

Result:
Vbs mMax=520V

o e e e e W W

C."u'm'v; . . . R S S j[m.(;m . . ][mom.{s; ]F.f .432.\,'}

T value Mean Min Max std Dev ] 10K points
-Peak—Peak 520.0V 520.0 520.0 520.0 0.000

Remark: Mosfet Spec  4A 600V
.
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9 . VR wav ef orm Intelligent AC-DC and LED Power™

Tek Prevu
Al —
O 152kHz € 10,0V
) 9] 179kHz (& -332vVv

: \ Test Condition:
IR N ViN=264VAC, CV 21V load

Result:

VR (pk—pk)=342V

—

® | | b

T ———— 11 s |l Output rectifier diode: SR306(3A 600V)
.Peakfpeﬂk 342.0V 342.0 342.0 342.0 0.000 ]




10. Vr waveform
=
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Intelligent AC-DC and LED Power™

TekPrevu =~~~ ——— 0

O
| O

75.76kHz @
300.0kHz (@
A60.48KHz

1.38V
20.0my

—s1 | Test Condition:

Vin=230VAC, CV 40V load

Vsense voltage =1.36V

: : L (To.0ps 2.50G5/s o - ] : :
(@ 1.00v 1M points 1.08v | . -
Value Mean Min Max std Dev 19 May 2011
@ Max 1.66 V 1.66 1.66 1.66 0.00 10:44:49
2
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11 . Start u p a_n d tu rn O n d el ay ti m e Intelligent AC-DC and LED Power™
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audy . ' ; ' [ . 2 D
@& 200V 2 ] 1M points —101V /26 Jan 2011 @ 200V 2 J 1M points —101V )26 Jan 20ﬂ
@ Peak—Peak 53.6V 09:50:35 @D Peak-Peak 50.4V J09:53:54

Brihng f Impedance ; -
Meas?l?gment Measurement| 'mdicators More cursors CCuIs%rs Coupting (2) Imvert Bandai || @ Laver More
Qn Screen AC b 75 50| on

180Vac,Full Load
Tst DELAY=651MS

264Vac,Full Load
TsT DELAY=483MS
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12.Harmonic and current waveform__ No dimmer

E et e ANALYZER 6630 2093.89.13 16:32:13

Current Harmonics

Setup: CLASS_C Gen setting: 1(1) U : 229.71 UV fu: 58.881 Hz
Live finalysed periods: 4 I : 67.88 mA P: 15.22 W
Module: M1 Limit: Class C (Standard) I1: 66.72 mA
Note:
THD=17.89 » (PF=8.977) PASSED
P< 25 W
» of fundamental
1 *
16.8
se+4!-r-!r - - - - - -
] ¥ I ‘1 I7 IT If I! I! L If Iy I! - l !I 1I 7' 1' - e——
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L T
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Next
MEASUrE

Change to
tahle

Absolute
current

Log
scale

Urite to
disk

(121Z2_87)

fippl: DEFAULT
ANALYZER 6638 2893.89.13 16:31:82
Waveform M1 Next
neasure
Note:
U : 2308.61 Urms (688 Up)  fu: 58.801 Hz
Zoomn
Uoltage
T T T T T
n Zn 3n 4n
- Zoomn
Current
1 :69.26 mArms (8.3 Ap)  fu: 50.801 Hz
,ff\k Ip+ = 59 ”P‘E?SiD
T, . i . . T Ip- = 64x
UV (fits Class A)
T T T T T 1 (Standard)
\/ﬂdf’// - N I (<95%) ata

Appl: DEFAULT

(1611_88)
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Harmonics current @230Vac
THD=17.09%

Ac current waveform @230Vac
PF=0.977

Intelligent AC-DC and LED Power™
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13. Conducted EMI (230Vac)
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Intelligent AC-DC and LED Power™
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