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Design Purpose and Feature iWatt
(AC input 180~264Vac,Output 40V700mA 12 LEDs_iW3614)

= Isolated ac-dc offline Input 230Vac, Output 12 LEDs 700mA

= Intelligent wall dimmer detections

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

= Multiple dimming control scheme *_O -  *
Hybrid dimming scheme @? ol =
PWM dimming scheme,900Hz /ﬂ

Amplitude dimming scheme

= Wide dimming range from 1% up to 100%

=  No visible flicker

= Resonant control to achieve high efficiency

=  High Power Factor, 0.95 without dimmer

®=  Temperature degrade control to adjust the LED

=  Primary-only Sensing eliminates opto-isolator feedback and simplifies design
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1.Schematics
(AC input 180~264Vac,Output 40V700mA 12 LEDs_iW3614)
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2.PCB Layout iWatt

(AC input 180~264Vac,Output 40V700mA 12 LEDs_iW3614)

DC output
To LED

Primary




3.BOM .w
- iIWWatt
(AC input 1 80~264vaC,OUtpUt 40V700mA 1 2 LEDS_iW361 4) Intelligent AC-DC and LED Power™

-
tem Reference Description Qty tem Reference Description Qty
1 I iVW3614, Digital P"\M Controller, Dinmrable, SO-8 1 29 R31,R32 3.6Q+1,, SMD-1206 2
2 (024 10nF,275V, X2 1 30 R8 300KQ ,+5%, 1/4W 1
3 Cx2 47nF,275V, X2 1 31 R13 47Q 35, W 1
4 (&1 100nF,450V,P=7.5rmm 1 32 R12 3900Q,+5%, 2W 1
5 c 22uF, 450V,ECAR105C 1 33 R1 T3.15A 250V 1
6 c12 47uF, 35V, ECAR,105C 1 34 BDR1 KBP307G KBP 1
7 c17 220uF,63V,ECAP 1 35 b3 FR107, 1A/1000V,D0-41 1
8 (63 1nF,1kV,P=5.0mm 1 36 D6 FR102 1A/200V,D0O-41 1
9 C10 47pF,50V, X7R SMD-0805 1 37 D1,02 BES1J 1A/600V, SIVD 2
10 ([Ci1 2.2nF,50V, X7R S\VD-0805 1 38 D4 1N4148 0.1A/100V, SMD LL-34 1
1 a3 220pF,25V, X7R SIVD-0805 1 39 D6 FFAF10U40DN 10A 400V TO-220F 1
12 [ 22nF,50V, X7R SMD-0805 1 22 Zener, 15V, LL-34 1
13 (& 100nF,50V, X7R SIVD-0805 1 41 CY1 Y1,2.2nF,400V 1
14 [C15,C13 4.7uF25V , SVD-1206 2 42 (@] 7NB0, TO-220F 7A 600V 1
15 |[R26 2.2KQ 5, SMD-0805 1 43 (@2 4NB0, TO-220F 4A 600V 1
16 (R4 22KQ +57,, SMD-0805 1 44 (@¢] DIVZ6005, N-Depletion, 600V, SOT-23 1
17 |R14,R0 100K+5 7, SMD-0805 2 45 (@23 MVBT4401, NFN, SOT-23 1
18 |RI9,R25 10Q+5 %, SVD-1206 2 46 (@4 BG807, ANP, SOT-23 1
19 [R3 4.7KQ 57, SMD-1206 1 47 L2,L3 Drumchoke 10X12mm 3.5mH 2
20 |(RI,R2 10KQ+5 %, SMVD-1206 2 L4 Drumchoke 10X12nm 700uH, 1
21 R15,R16,R33,R34 22KOQ 5 7,, SMD-1206 4 L7 Comron Mbde Inductor T14*8*5.5 25rmH 1
22 [R35R36 100KQ 257, SVD-1205 2 50 L1 Conmon Mode Inductor T9*4.5°3 30uH 1
23 |RORI7.R18 300KQ,+5 %, SVD-1206 3 51 L6 Cormon Mbde Inductor T10*5*5 130uH 1
24 (R 510KQ£5 7, SMVD-1206 1 52 L5 E=16 L=1.5nH 1
25 (R 1KQ +1 7, SMD-0805 1 53 ™ Transformer RQ2016 L=0.75nH 1
26 Re8 24KQ +1 9, SMD-0805 1 $%) H31 copper 45+35*2*20mm 1
27 |R27 27KQ +1 %, SMD-0805 1 55 HS2 copper 10"1520mm 1
28 [R2R23 3.9Q+1%, SVD-1206 2 56 FORHS1,HS2 screw AVB*8 3

Y ¢ |




4.Transformer Design

SCHEMATIC
20 :
: o © 11
Primary 1 26T i
i o 7
! ]
1 o !
50 ! Secondary 16T
Bias 6T o o
60— :

ELECTRICAL SPECIFICATIONS:
1. Primary Inductance (Lp) = 0.62mH @10KHz
2. Primary Leakage Inductance (Lk)< 40uH@10KHz

MATERIALS:

Core : PQ3216 (Ferrite Material TDK PC40 or equivalent)
Bobbin : PQ3216 Vertical Primary=6, Secondary=5
Magnet Wires (Pri) : Type 2-UEW

Magnet Wire (Sec) : Triple Insulated Wires

Layer Insulation Tape :3M1298 or equivalent.

akrobd-=~

FINISHED :

1. Cut remained of Pin4,7,8,10 after wires termination
2. Varnish the complete assembly

3. Core is connected to primary pin4

2(F) <

PRI

(AC input 180~264Vac,Output 52V700mA 14 LEDs_iW3614)
-

iWatt

Intelligent AC-DC and LED Power™

Sec

3(S)

0.24mmx1

13T —Primary clockwise

6(F) <

5(S)

6(S)

Y

2UEW 0.2mmx3

5T —Bias clockwise —

v

9(F)

2UEW 0.45mmx1
Triple Insulation wire

5T —Second clockwise

2UEW 0.45mmx1
Triple Insulation wire

5T —Second clockwise

2UEW 0.45mmx1
Triple Insulation wire

6T —Second clockwise

A

11(S)

Copper shielding (4*15mm)

3(S)

A

1(F)

\ 4

0.24mmx1 13T —Primary

clockwise
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D ——.———— 6|




SCHEMATIC
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5.PFC Inductor L3 Design
(AC input 180~264Vac,Output 53V700mA 14 LEDs_iW3614)

ELECTRICAL SPECIFICATIONS:

0.27*1*200Ts

1.Inductance (Lp) = 1.25mH @10KHz
2.Core : EE16 (Ferrite Material TDK PC40 or equivalent)
3.Bobbin : EE10 horizontal

4 .Ferrite core is connected to Pin 5 after assembling
5.Cut remained of Pin1,4,6,7,9,10 after wires termination
6.Varnish the complete assembly

iWatt

Intelligent AC-DC and LED Power™




6. Common Mode Inductor iWatt
(AC input 180~264Vac,Output 40V700mA 12 LEDs_iW3614)

6. 1 Common Mode Inductor L1

core size:T9*4.5*3

Wire gauge: 0.35mm*2(Insulation& 2-UEW wire) 9 Turns
Inductance @10kHz, 1V: 30uH +/-20%

ICR: 0.3 OHM +/-20%

6. 2 Common Mode Inductor L7

core size : T 14*8*5.5

Wire gauge: 0.35mm, 60 Turns
Inductance @10kHz, 1V: 25mH +/-20%
ICR: 3.5 OHM +/-20%

. core size : T 10*5*5
Q4 Wire gauge: 0.35mm, 9 Turns
. ’ Inductance @10kHz, 1V: 130uH +/-20%
Ny~ ICR: 0.1 OHM +/-20%




7.Differential Mode Inductor

iWatt

(AC input 180~264Vac,Output 40V700mA 12 LEDs_iW3614)

7.1 Differential Mode Inductor L2,L3

A | B

o
© M;ﬁ

7.2 Differential Mode Inductor L4

isrﬂc

W e
=7

Ferrite core size : AxB 10x12mm

Wire gauge: 0.24mm, 290 Turns
Inductance @10kHz, 1V: 3.5mH +/-20%
ICR: 2.6 OHM +/-20%

Ferrite core size : AxB 10x12mm

Wire gauge: 0.35mm, 130 Turns
Inductance @10kHz, 1V: 700uH +/-20%
ICR: 0.5 OHM +/-20%




8.Constant Current and Efficiency iWatt

(AC input 180~264Vac,Output 40V700mA 12 LEDs_iW3614)
.y

rored S| [t | it R ey | e [

180 | 3520 | 4275 | 701 40 85.14% | 0.974 | 14.64

190 | 3491 | 4243 | 702 40 85.32% |0.981 | 14.65

200 | 3460 | 4227 | 702 40 85.76% |0.988 | 14.66

207 | 3442 | 4215 | 702 40 85.97% |0.990 | 14.67

12LEDS| 220 | 3424 | 4203 | 703 40 86.29% |0.991 | 14.68

230 | 3410 | 4193 | 703 40 86.44% |0.990 | 14.69

240 | 3396 | 4185 | 704 40 86.76% |0.987 | 14.70

250 | 3386 | 4172 | 705 40 86.87% |0.982 | 14.71

264 | 3384 | 4169 | 706 40 86.98% |0.965 | 14.72




9. Regulation, Efficiency Measurement iWatt
(AC input 180~264Vac,Output 40V700mA 12 LEDs_iW3614)
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10. Regulation, lout Measurement iWatt
(AC input 180~264Vac,Output 40V700mA 12 LEDs_iW3614)
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11. Regulation, PF Measurement iWatt
(AC input 180~264Vac,Output 40V700mA 12 LEDs_iW3614)
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12. Regulation, Vout-lout Measurement
(AC input 180~264Vac,Output 40V700mA Electrical Load iW3614)

iWatt

Intelligent AC-DC and LED Power™
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13.Constant Current and Efficiency_ with dimmer §\\\latt
(AC input 180~264Vac,Output 40V700mA 12 LEDs iW3614)
iy
Vin L'z'v“sl Pin VO"IE)ge erE: | Pout Eff crt'":r"';f‘t VCC | DIM mode
(\J) w) M (mA) w) (A (mA) (\4)
Max. | 3495| 4328 | 701 | 30.34 86.8% 40 14.60 Amp.
Leading edge dimmer 207 1838 | 4085 | 350 | 1467 79.8% 28 1457 |  Amp.
WUYOU 400W Min. | 067 | 31.75 5 0.16 23.7% / 1004  |Amp.&PWM
— Max. | 3450 | 4308 | 702 | 3024 87.7% 40 14.61 Amp.
12 LEDs 230 18.16 | 4049 | 349 14.13 77.8% 28 14.59 Amp.
B Min. | 0.85 | 3203 7 0.2 26.4% / 1110 |Amp.&PVWM
Max. | 3459 | 4320 | 704 | 3041 87.9% 40 14.61 Amp.
264 1910 | 4087 | 3% | 1455 76.2% 30 14.58 Amp.
Min. | 090 | 3204 7 0.2 24.%% / 1110 |Amp.8PWM
Vin Lgv“gl Pin VO'fge cu'f: | Pout Eff ;‘;’:‘;‘:‘t VCC | DIMmode
Trailing edge dimmer \) W[ ™M | @y | W (A (mA) V)
Mex. | 3524 | 4330 | 701 | 3035 86.1% 40 14.59 Amp.
_Etman ETM321S 315W 207 1792 | 4074 | 345 | 14.06 78.4% 28 14.55 Amp.
12 LEDs Min. | 337 | 3458 | 35 1.21 35.9% / 1299  |Amp.aPWM
T Max. | 3510 | 4313 | 702 | 3028 86.3% 40 14.61 Arp.
230 1885| 4070 | 362 | 1473 78.2% 28 14.60 Amp.
Min. | 388 | 3467 | 40 1.39 35.7% / 1312 |Amp.&PVWM
Mex. | 3536| 4330 | 704 | 3048 86.2% 40 14.62 Armp.
264 1912 | 4085 | 354 | 1446 75.6% 28 14.59 Amp.
Min | 426 | 3475 | 38 1.32 31.0% / 1311 |Amp.&PVWM




Intelligent AC-DC and LED Power™

14.Vps waveform iwatt
(AC input 264Vac,Output 40V700mA Electrical Load iW3614)
-
Test Condition:
— - \ ViN=264VAC, Vout cv=43V
| i Result:
e as - ' Vbs_max=528V
| 2 |'[-|.ncu.ls ]lfh:?:sm ] 2
Test Condition:
Vin=264VAC, NO LOAD
Result:
Vbs max=512V
Remark: Mosfet Spec  7A 600V




15.Secondary rectifying tube waveform iwatt
(AC input 264Vac,Output 40V700mA Electrical Load iW3614) Intelligent AC-DC and LED Power™
- -
| g ] Test Condition:
” VT 1\: | ) ViNn=264VAC, Vout cv=43V
| I" | | \ \
B Result:
F R L ]
° . VRrRM Max=280V
[ JGt
: Test Condition:
Vin=264VAC, NO LOAD
— V ‘ ._ _. _ -
) T VRRM_MAX=284V
Remark: Diode Spec_ 10A 400V




16.Vcc rectifying tube waveform iwatt
(AC input 264Vac,Output 40V700mA Electrical Load iW3614) Intelligent AC-DC and LED Power™

Tak PreVu

TEETE

}@_ ‘., | | VO ViN=264VAC, Vout_cv=43V

Test Condition:

|
|
| B | | Result:
’ - h - VRRM MAx=118V

Test Condition:
ViN=264VAC, NO LOAD

VRrRM_MAx=112V

Remark: Diode Sﬁec 1A 200V




17. Transformer Flux Density iwatt
(AC input 180Vac,Output 40V700mA Electrical Load iW3614) Intelligent AC-DC and LED Power™

TekPrevu

Transformer information: Np=_52Ts,
L,=0.75mH,Ae=62mm"2 (PQ2016)

lp is monitored at 180Vac and
701mA load (Max Output Power).

lp=1070mA

5 | S | | || Buax =(IP*LP)/(NP*AE)
S | - b ~(1070*0.75)/( 52*62)

............... =0.249Tesla

C.”z'sor'np;sm' — — ' )[4.06;45 '][2.50(35/5' ] .'.r 1.01AJ
10

1M points < Hz




18.Start up time iwatt

(AC input 230Vac,Output 40V700mA 12 LEDs iW3614) Intelligent AC-DC and LED Power™
s
Vout |

Tekstep

1.00M57s @ - 320mA
1M points < 10 Hz

Adjust R15,R16,R33, R34 will adjust power on delay time, Please pay attention to
input power of short circuit when there is a litter resistance on R15&R16&R33&R34.

e . L




19.Harmonic and current waveform iWatt
(AC input 230Vac,Output 40V700mA 12 LEDs_iW3614)

ANALYZER 6638 20893.89.13 19:30:18
Current Harmomics Mext
measure
Setup: CLAS5_C Gen setting: 1(1) u: 229.67 VU fu: 50.881 H=
Live fimalysed periods: 4 I : 155.63 mA P: 35.31 U
Module: M1 Limit: Class C (Standard) I1: 154.37 mA Change to
Note: tahle
THD=1Z .21 »» (PF=B.988) PASSED
Ahsolute H —_ 0/
s of fdamental | Cuvens Harmonics current @230Vac THD=12.21%
1 =
25.@—: Log
h scale
20.0]
.84 - - - - - - - - - .- oo Upite to
b disk
16.84 .
] >
5.8 . >
E Ed »* Ed »* »* > »* Ed »* »* > »* Ed »* »*
8 ' ] l ' |! O B B B e e T e M e w

-

LI 1 T
B 2 4 6 8 18 12 14 16 18 20 22 24 26 28 30 32 34 36 38 48
Harmonic order

fippl: DEFAULT (121Z2_81)

ANALYZER 66368 2893.89.13 19:35:47
Haveform M1 Next
Note: measure
U :229.72 Urms (600 Up)  fu: 50.801 Hz
=  AC current waveform @230Vac PF=0.988
Voltage
T
3n m
. . Zoom
Current
T1:154.29 mArns (8.3 Ap)  fu: 50.801 Hz —
[ I e Urite to
p+ = 55 ;
1. . \ . . . . © Ip- = 59 disk
U"' (fits Class A) —
T T T (Standard)
In\,\ ,24 I (<95 Cﬂizsr

fippl: DEFAULT (1611_61)
21




20. Conducted EMI (Full Load, output floating ) iWatt

(AC input 230Vac,Output 40V700mA 12 LEDs iW3614)
I
N i
o At
: L\ QKJ\ .
Input=230VAC

MWM*‘“\# .
“th . ”’/\\ L line QP scan

T -
Peak Scan
— N QP Limit line
o @55015}%

. \,\ A Input=230VAC

3 A i
0 - | ine O er~an
L 1IN HIHINO X1 DUl |

AAM T MJV\




21. Conducted EMI (Full Load, Output is earthing) iWatt

(AC input 230Vac,Output 40V700mA 12 LEDs _iW3614)
I\
N B
Enslsn1 54y Bl | £ Peak Scan }
R ~L QP Limit line
& N%‘li\‘_
| 1l m’(\ Input=230VAC
I \ L line QP scan
ML
\ |
Peak Scan
\? - B . QP Limit line ]
u& = Input=230VAC
i i N line QP scan
|
W\/Wﬂf"’ﬂ \f\k/




22. Radiated IEM (for reference) iWatt
(AC input 230Vac,Output 40V700mA 12 LEDs_iW3614)

d A r
{ =& 0OF
C " B -

LINIT FAIL

IEAS NMi.Hi
| - 2 |

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




23. Radiated IEM (for reference) iWatt
(AC input 230Vac,Output 40V700mA 12 LEDs_iW3614)

Note: 1, Vin=230Vac

2, Output is earthing




24.iW3614IK 51k

EJE, HoCRERIH
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For & i H o B PN A A s v 45w
MOSFET 75 A\ HL Hs dge g (R I (1) Vds B 0.8~0.9*Vds Max.
e A A S [) L K e (RS 4050 H A L MAERE | FFAF10
e P HER | Y4ODN
e FELHS /)N FELL Bk
=]
Ve #ii S ) B S Trr 1 2 20 47 F1N41482FR102/FR103 FR102
Vee H R WOt A B Em /ML ER FIVee | B KL B2 ST 4L <16V | 14.72V
T/ INFEFE e /KT B >gv | 10.10V
AP I Bmax. 0.249
Tesla
Vsense IE % TAEWHY Vsense L o e i HH FRR B ) Vsense (Knee)
NAZAKT1.4V, UAfifR T/ETCC
mode(<1.538V)
OVP T % I Vsense HiL OVP JE1.7V, A fan i I3 )
MOSFET Vds & %41, fir i 2
B LR M Vee A
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