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: eneral Design Specification:
" 1.AC Input Range 180-264Vac
- 2.DC Output 30V/350mA(Constant Current )
3.Isolated High efficiency
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1. Sﬁecification _ Iwatt

Description Symbol Min Typ Max | Units Comment
Input
Voltage VIN 180 230 264 Vac 2 Wire
Frequency fLINE 50 Hz
Open-load Input Power W
(264Vac)
Output
Const Output Voltage Vout cv 30 \Y Measured at the PCB connector
Voltage Output Current lout_cv A
Const Output Voltage Vourt_cv \% Min Vout is depend on Vcc
Current | Qutput Current | lout cv 350 mA
Total Output Power
Continuous Output Power Pour 10 W
Over Current Protection lout_max A Auto-restart
Efficiency n 83 % Measured at end of PCB@230V
Power Fact PF 0.9 Harmonic meet IEC61000-3-2
Turn on Delay Time Sec
Conducted EMI Meets EN55015B
Hi-pot test KV
Operation temperature Topr 40 . Free convection, sea level
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2. PCB Layout iWatt
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3. BOM
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Qty Ref. Description Size Part Number Manufacturer
1 Ul SO-8 VW 3608-00 iWwatt, Inc.
1 CcCl 0.01uF 400V CcCL21 PIN=7.5MM AF103J2E079L230D9R Carli
1 c2 0.033uF 400V CcL21 PIN=7.5MM AF333J2E079L250D9R Carli
1 Cc3 O.1uF 400V CcL21 PIN=7.5MM AF104J2E079L230D9R Carli
1 Cc7 100pF 50V SMD-0805 C2012COGX7R1H101KT TDK Corp.
1 (@fe) 470pF 50V SMD-0805 C2012COGX7R1H471KT TDK Corp.
1 Cc4a 470pFE 250V SMD-0805 C2012COGX7R2EA471KT TDK Corp.
1 C8 470pF 250V SMD-0805 C2012COGX7R2E221KT TDK Corp.
1 ci2 470UF 50V E-CAP,105°C 8X16MM 50LK470M Yongming
1 Cc6 68UF 25V E-CAP,105°C 5X11 MM 25LK68M Yongming
1 C5 1UF 25V SMD-0805 TDK Corp.
1 BR1 1A 1000V B10S B10S PANJIT Semiconduetor
2 D1,D2 1A 1000V FR107 SMD SREGC10MH/FR107 ZOWEI
1 D8 3A 200V SB320 SB320 PANJIT Semiconduetor
1 Q2 4A 600V mosfet TO-252 FTDO4NG60BG ARK
1 Q1 4A 700V mosfet TO-126 3DG13005C7D huajing
1 Q3 3D G40005AS-H huajing
1 R4 220KQ +/-5%0 SMD-1206 RC1206JR-07220KL YAGEO
1 R9 2.2KQ +/-5%0 SMD-0805 RCO0O805JR-072K2L YAGEO
1 R18 100KQ +/-5%0 SMD-0805 RCO0805JR-07100KL YAGEO
1 R14 270KQ +/-5%0 SMD-1206 RC1206JR-07270KL YAGEO
1 R15 300KQ +/-5%0 SMD-1206 RC1206JR-07300KL YAGEO
2 R17,R33 1500 +/-5%0 SMD-1206 RC1206JR-07150RL YAGEO
2 R7,R31 9.10 +/-5%0 SMD-1206 RC1206JR-079R1L YAGEO
1 R32 15KQ +/-5%0 SMD-1206 RC1206JR-0715KL YAGEO
1 R8 10 +/-5%0 SMD-0805 RCO0O805JR-071RL YAGEO
3 R1,R2,R3 4.7KQ +/-1%0 SMD-0805 RCO805FR-074K7L YAGEO
2 R5,R24 68Q +/-1%0 1w MOF
1 R6 3900 +/-1%0 iw MOF
1 R16 1.2KQ +/-1%0 2W MOF
1 R12 2.4KQ +/-1%0 SMD-0805 RCO805FR-072K4L YAGEO
1 R11 24KQ +/-1%0 SMD-0805 RCO805FR-0724KL YAGEO
2 R10,R10B 20 +/-1%0 SMD-0805 RCO805FR-072RL YAGEO
1 Z1 15V SOD-23
1 CYL1l 1000PF 400V
1 MOV 0o7D471
1 F1 10R 1WS 1WsS SHUNCHI
2 L1,L.2 3MH 6X8MM
1 L3 4.2MH 8X10MM
1 T Transformer RM6
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4. Schematics
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5. Transformer Design

SCHEMATIC
10 | O A
IRKJ
Primaryl 20T I Secondary
: RM6
30 | 20T Bobbin
I
Primary2 52T | O B
I
2 ol
| Note:
» Dot (@) denote electrical
5 0O | start.
oll
| + Electrical start could be
Bias 14T | different to
| Mechanical/Winding start. P
| 1(F)* J
40 | | 3(5) > 2UEW 0.21mmx1 20T — Primary2(Clockwise)
. Triple Insulated Wire g
ELECTRICAL SPECIFICATIONS: 0.2mmx1 14T — Secondary Clockwise) > B(F)
1. Primary Inductance (Lp) = 0.82mH @10KHz
2. Primary Leakage Inductance (Lk)< = 100uH @10KHz Triple Insulated Wire |< A(S
3. Electrical Strength = 3KV, 50/60Hz,1Min 0.2mmx1 15T — Secondary Clockwise) (S)
MATERIALS: 4(|:)<
1. Core: RM6(Ferrite Material TDK PC40 or equivalent) . . _J
2. Bobbin :RM6Horizontal. Primary=3, Secondary=3 5(S) » - - 2UEW0.19mmx2_ _14T -Bias (Clockwise) _ _
3. Magnet Wires (Pri) : Type 2-UEW
4. Magnet Wire (Sec) : Triple Insulated Wires
5. Layer Insulation Tape :3M1298 or equivalent. 3(|:) < 2UEW 0.21mmx1 26T — Primary2(Clockwise)
FINISHED : \ .| SUEW 02 " P _:l
1. Cut remained of Pin after wires termination Z(Sl UEWO0.2Immx1 26T — Primary2(Clockwise)
2. Varnish the complete assembl :
iWatt Confidential Cal 6



6. PFC Inductor Design | lwatt
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Differential Mode Inductor L3&L2 Differential Mode Inductor L1

@ mm— |
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ARt
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A

Ferrite core size : AxB 6x8mm Ferrite core size : AxB 8x10mm
Wire gauge: 0.13mm, 320Turns Wire gauge: 0.16mm, 360Turns
Inductance @10kHz, 1V: 3mH +/-10% Inductance @z10kHz, 1V: 4.2mH +/-10%

DCR: 8 OHM +/-20% DCR: 10 OHM +/-20%
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/.Constant Current and Efficiency

Power Management Simplified Digitally~

#of LEDs \él/r; z;\?) V(c\)/L;t (Ir?]L:) efficiency| PF
180 | 12.00 |[29.62 | 332.8 | 82.15% | 0.986
190 | 12.63 [29.71 | 3525 | 82.92% | 0.984
200 | 12.62 |29.68 | 352.5 | 82.90% | 0.983
210 | 12.61 |29.67 | 351.5 | 82.70% | 0.981
OLEDS | 220 | 12.52 [29.66 | 351.4 | 83.25% | 0.980
230 | 12.46 |29.65 | 350.2 | 83.33% | 0.978
240 | 12.43 |29.63 | 349.8 | 83.38% | 0.975
250 | 12.39 |29.62 | 3494 | 83.53% | 0.971
264 | 12.42 |29.62 | 348.6 | 83.14% | 0.966
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8. Efficiency with dimmer

Dimmer : HEM 500VA/L Leading edge

iWatt

Power Management Simplified Digitally~

#of LEDs Vin Pin vout lout efficiency
V) W) V) (MA)
OLEDS Max. | 13.780 | 29.19 353.0 74.78%
Mid. 8.250 28.01 174.0 59.08%
230Vac | wviin. | 1.830 | 25.37 | 1.00 1.39%
Dimmer : Cipsal 32E450UDM Trialing edge
#of LEDs Vin Pin vout lout efficiency
V) W) V) (MA)
OLEDS Max. | 13.630 | 29.17 351.0 75.11%
Mid. 7.485 27.99 170.0 63.57%
230Vac | wiin. | 1580 | 25.35 | 1.00 1.60%
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9.Dimmers Angle Percentage(%) Trialing edge

~——

Dimmer : Cipsal 32E450UDM . . .
o Dimmer Vin Vin Dut Tout Dimming
Trialing edge Scale |phase | "0V O Level
TZ —&—Seriesl 0 2.48 24.8% 1.0 0%
g 400.0
3 10 2.64 | 26.4% 2.0 1%
8 350.0 *
g 20 3.08 | 30.8% 4.0 1%
3 3000 30 4.08 | 40.8% 7.0 2%
3 250.0 40 4,12 | 41.2% 18.0 5%
7000 / 50 4.88 | 48.8% 43.0 12%
60 572 | 57.2% | 148.0 42%
150.0
70 6. 8 68.0% | 298.0 85%
100.0 / 80 7.68 | 76.8% | 350.0 100%
50.0 90 1.72 77.2% 350.0 100%
ﬂg,_./o/‘ 100 | 7.76 | 77.6% | 3500 | 100%
00 @

0 20 pimiérs Angl&@Percentéfe o0) 100 120
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10.Dimmers Angle Percentage(%) Leading edge  mwemmwm:

~—

Dimmer : HEM 500VA/L ) 0 0.0% 0.0 0%
Leading edge 10 .98 | 198% | 04 0%
s |
2 o seest 20 2.08 | 208% | 70 2%
£ 120%
30 2.4 | 240% | 30 1%
g 10 //"" 10 3.5 | 350% | 230 7%
S ou 50 4.64 | 464% | 540 15%
3 / 60 5.2 | 52.0% | 88.0 25%
60%
/ 70 6.52 | 652% | 2240 | 64%
40% 80 7.04 | 704% | 3290 | 94%
. ,/ 90 8.64 | 864% | 35L0 | 100%
A 100 8.84 | 88.4% | 3510 | 100%
0%
0 20 40 60 80 100 120

-20%

Dimmers Angle percentage (%)
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11. Outﬁut riEEIe current lwatt

TekPreva

) 8§7.2Hz ( 120mA

‘ ] 625 Hz e 632maA
A101 Hz AS512maA

(7 O R
: : : : :‘20.0m's ' 5.00M575 : :

1M points
(@ 200mA )]

@ CycleRMS  404maA
@ Peak—-Peak 512mA

Input: 230Vac Output: 30Vdc 350mA
Output cap: 470uF PF>0.98
Peak peak : 512mA
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180Vac, Full Load
Vcc resistor 100k Vcc cap 68uF
TsT DELAY= 619MS
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13. Ou tﬁ ut short circuit test

Tek Stop.

i | f | | ]  CHIL:AC input
L | Ch2:VCC
| CH3:lout

200ms 5.00kS/s a8 27 Mar 2013
. points m L 241
& 1m4 10k poi 30.0mY 09: 24158

Bssign
Recall File
Setup ” Sawm to ” Utilities J

Image

g
w
=
=
]
=
hJ

Recall

Saue
Setup Wavetorm

Save
Wfavetorm

screen Image J

Vin 230V, output Short circuit
Pin =1.2W
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14. Transformer Flux Densit¥ | Iwatt

(Np=72Ts, Lm=0.82mH, Ae=36.6mm RM®6)

Tek Prevu M 2.00ms

Ip is monitored at 180Vac and

Z00m Factor 500 X

R e e R O 432 Hz [a) g4gmA
: : : ! : : O 429Hz (& 12.0mA
....... . . . . . . . . I_:] . . . . . . . . . . . . .&68.4KH2 AgzsmA .

(73 S UEETIRSUMUN | SENE NIAAISUSIINSIN LS. Y SRS —
Tk : | ‘24.00}15 50.0MS/s & - :

...... ........ ...... | BMAX:|P*Lm/(NP*Ae)
, ‘ _ 4 2(928*0.82)/(72*36.6)

T B — 1M points  d.00mA L

@CycleRMS 248maA ] =(0.288Tesla

@ Peak—Peak 944maA

iWatt Cqgfidential ik
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15. Vce Waveform

Te

k. PreVu M 2.00ms
Zoom Factor: 200 X
e
: b
(2]
iy Y il iy N s
: i '| \ e | \ | gl | |
|
[ IR ..... 1... l! \ lk I\ B l\\L
( 2 J(Z 10.0ps 50.0MS/s @ -
1M points 4.00mv
< 10 Hz

iWatt

Power Management Simpilified Digitally~

Test Condition:

ViN=264Vac, lout cv=350mA

Result:
Vce max=534V

Appendix — Simple Specification for used Transistor(E13005)

NPN Silicon Transistor

Absolute Maximum Ratings 1.-25°c unless otherwise noted

Symbol Paramet Value Units

Weso Collector-Base Voltage W
: MIJE13004 600 W
: NIJE 13005 700

VeEo Collector-Emitter Voltage W
- MJE13004 300 W
: MJE13005 400

VEBO Emitter-Base “oltage 9 W

Il Collector Current (DC) s A

Ice Collector Current (Pulse) 8 A

(=Y Base Current 2 A

P Collector Dissipation (To=25%C) 75 W

Ty Junction Temperature 150 °C

Tatos Storage Temperature - 65—~ 150 °C

iWatt Confidential i o
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16. Output rectifier waveform

Tek Prevu M 2.00ms

Test Condition:
VIN=264VAC, lout=350mA

Zoom Factor: 200 X

Result:

\1* ¥ ]
\ L VR (pk—pk/=188V

( 2 ]zmgps 500M5/5.

1M points  4.00my Output rectifier diode: SR3200 (3A. 200V)

PARAMETER SYME Ol B2 BXxX34a8 | BXI2S [ = . B30 B30 BX3I10D | BX315 Bx2z20 UNITS
Maximum Recument Peak Reverse Voltage L. <40 45 S0 60 a0 [20 100 150 200 W
Maximum RMS “Voltage L. 28 31.5 35 42 =1 63 70 105 140 W
Maximum DC Blocking Woltage W 40 45 S0 &0 &0 a0 100 150 200 A"
Mlaximum Awverage Forward Cument {See figure1) | 3.0 F-%

FPeak Forward Surge Cuwment -5_3ms single half sine-wawe

superimposeaed on rated load(JEDEC methad) s o o
Ml aximum Forward YWoltage at 3.04 [ MNMote 1) W a_Fo a.74 o.s0 o090 W
Maximum DC Rewverse Cument T,=25%C \ 0.0% -
at Rated DC Blocking “Yoltage TJ=1DID‘:C R 20
- _ R, 20 -
Typical Thaermal Resistance [ Mote 2) R"h— 7s LW
ol
i i =
ODperating Junction and Storage Temperaturse T T 55 to =150 55 ta +175 oo
Range - 5T

iWatt Confidential 1f
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simplified Digitally

17. AC inﬁut waveform

TekPrevu =

.| O #66.4Hz 1.12V
.. ...... . . . - . . - . . - g . - . . . . . . - O@ 208 H2 _2-03 v
) : : : : : AS50.3 Hz A3 15V

rrent .
Tooms  TooMsis @ T

1M points 0.00V
< 10 HZ

@ s00mv
@ 50.0mAY

Vin 230Vac, Output: 30V, 350mA
PF:0.98
Peak peak : 180mA
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iWatt

18. Harmonic and THD IEC61000-3-2

ANALYZER 6630 2893.89.13 13:33:11
Current Harmonics Next
measure
Setup: CLASS_C Gen setting: 1(1) U : 229.71 U fu: 58.8681 Hz
Live fAnalysed periods: 4 I : 54.68 mA P: 12.34 U
Module: M1 Limit: Class C (Standard) 11: 54.38 mA  |Change to
Note: tahle

THD=9.37 »» (PF=0.984) PASSED

ot el Pz o Harmonics current @230Vac

* current

S ﬁ ﬁ ﬁ i Meet IEC61000-3-2 requirement

scale

3
o ‘ | ‘ ‘ ‘I‘I|I‘I|I‘|‘|‘I‘I‘ ‘ Ac Currentwaveform @23ovac
|

T T T 1 T T T 1 T
12 14 16 18 28 22 24 26 28 B 32 34 36 38 49
Harmonic order

fippl: DEFAULT (1212_15 P F:O . 984

=
™~
S
(=2
=]
54_

ANALYZER 6638 2093.89.13 13:34:17
Waveform M1 Next
Note: measure .
—— Output: 30V350mA
U : 238.65 Urms (688 Up)  fu: 58.801 Hz . ) THD 9 37%
Zoon
Voltage
T T T T
m Zn 3n 4n
- Zoon
Current
I:54.91 mArms (8.3 Ap) ~  fu: 50.801 Hz
Ip+ = 51z Urit? to
© Ip- = 51 disk
(fits Class A)
(Standard)
@ JData
fppl: DEFAULT (1611_81)

19
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19. Conducted EMI (Full Load)
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a0-

EMNE5D
—

2-0P-Class

J QP Scan ]

N QP Limit line

a0

%{f

[22-A\-Clgss

40

30

20

Input=230VAC
L line PK scan

T0

ERSG4E0
]

[2-GP-Class

G0

50

[22-f-Cless

J QP Scan ]

__ QP Limit line

y

b UVJ VAW e

A N

Input=230VAC

b

N line PK scan

10

0

A0,
0100

1.000

MHz

10,000

1
100.000
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20. Radiation _Similar test at 230vac input

“ ——

8.0 dBYY  SAT @ 4B PG -3.0 B 26.47 4By

All
- HEAS UNCAL

STOP 200.9 Mz
VBN 300 kN:z #SHP 20.0 ase

28MHz 200MHz

Test condition: 230Vac 9LED 30V350mA
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21. Over temperature protection

Configuration and thermal de-rating selection on Vsesne pin (equal resistance):

 Internal current source to detect Vsense pin resistor

« Sense IC junction temperature

« If Vsense high side resistor is 24k, low side is 2.4k, equals 2.18Kk,
it means OTP is configured at 110 °C)

100C 110C 115C
o V., Pin Resistors | Temperature
V_ _CFG| (R8//R9in Fig.11.1) Derating
3EMEE . .
Option Starting Point
0% Number | Typical | Tolerance | T derate_st(°C)
Value(k0) (Fig. 9.6)
lour/lour(NOM) % :‘T’, OTP Shutdown 0 0.72 = 5% 100
| ! 1 1.38 = 5% 105
| |
! ! 2 2.30 = 5% 10
' ' > 3 3.60 = 5% 113
TDER&TErSﬁ T EEEEEEEEEEEEE T TTTTTTTTTT
Figure 9.6 : Temperature DeRating and OTP Table 9.1 V__ _ Fin Configurafion Resistor Values
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