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| N General Design Specification:

1. AC Input Range 90~264Vac

DC Output 2 DMALCORS frrent )
. ISolated High efficiency

4. Single stage High PF




1. Specification

 iwatt

Description Symbol Min Typ Max | Units Comment
Input
Voltage \% 90 230 264 Vac 2 Wire
Frequency fLINE 50 Hz
Open-load Input Power (264Vac)| 0.15 w
Output
Const Output Voltage Vout_cv 24 \ Measured at the PCB connector
Voltage | output Current lout cv A
Const Output Voltage Vout_cv V Min Vout is depend on Vcc
Current | Output Current lout cv 0.35 A
Total Output Power
Continuous Output Power Pout 8 W
Over Current Protection lout_max A Auto-restart
Efficiency n 83 % Measured at end of PCB@100Vac
Power Fact PF 0.7 Harmonic meet IEC61000-3-2
Turn on Delay Time Sec
Conducted EMI Meets EN55015B
Hi-pot test KV

Operation temperature
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. Free convection, sea level
40 C




2. Schematic circuit__ 22V350mA__ 90-264Vac 'Wﬂtt
T N e T
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R12 %
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— 180K | >
VDR1 i I Lo c2 100K L"_E D3
07K471 — Slac -2 S . ’,{ O+
R1 o R2 §
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"_WV\—“ MB8S 4.7K I
s Q2 '
4.7K A ° |: § R11
- o, 7
NO ~Y 3DG40005 — #+ C 100K
L2 ImH FR107 x *
330uH =
< L 2 O -
+—o W
> 1R IN4148 PF>0.7 PF>0.9 PF>0.95
5
RS 5——US ot S 5 <0.88K 1.36—3.0K | 3.87-5.6K
§ « |OT%23 ca PF Config. 470R  |1.5K 4.3K
< u1 470pF 0 N
1 6 o Line Regu.adg. | 330pF 100pF 33pF
Vee Output —E g Q1
o R10 | lout.adq. 2.2R 2.4R 1.5R
ey — R10B| lout.adg. 4.3R 2.7R 5.6R
2| vsense GND S -
c7 lout Ripple. 820uF 1000uF 1000uF
R9
3| ASU Isense | 4 OTP 120 | OTP 130 OTP 140
- s 1.8-2.25K| 2.97-3.78K | >4.78K
R7 iw3626
—C5 g - %mo %Rma 39K
* N * * R5 | veutzoTP 22K 27K
R7 Vout&OTP 2.7K 3.9K 5.6K
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3. Bill of Material Iwatt
— —

ltem Qty. Description Ref. Cost (US Cent) /unit| Sub-Total (Cent)
U1l 1 iW3626
Cl 1 0. 1uF, 400V, CBB PIN=7.5mm AF104J2G079L250D9R
c2 1 0. 22uF, 400V, CBB PIN=10mm AF224J2G109L250D9R
C4 1 A7TuF/25V  5X11MM ATuFLK25V
C7 1 1000UF/35V, ECAP 13X20MM 1000UFLK35V
C3 1 InF/250V X7R, SMD-0805 251R15W102KVAE
C5 1 22PF/50V NP0, SMD-0603 CL10C220JB8NNNC
C6 1 33PF/50V NP0, SMD-0603 CL10C330JB8NNNC
C8 1 470PF/50V X7R, SMD-0805 CL21C471KBSNNNC
L1,L2 2 330uH 0510
L3 1 6x8MM 1. OmH
BR1 1 B8S B8S
D1 1 FR107, 1A/1000V or RSIM SMA RS IMW
D2 1 IN4148 1134 IN4148
D3 1 MBR2150 SMA MBR2150
R1, R2, R6 3 4. 7K Q +5% . SMD-0805 RCO805JR-074K7L
R3 1 100K Q, +5% ., SMD-1206 RC1206JR-07100KL
R4 1 180K Q, +5% ., SMD-1206 RC1206JR-07180KL
R5 1 39K Q, +5%, SMD-0805 RC0O805JR-0739KL
R7 1 5.6KQ +1% . SMD-0603 RCO603FR-075K6L
R8 1 1Q +5%, SMD-0603 RCO603JR-071RL
R9 1 4.3KQ +1%, SMD-0603 RCO603FR-074K3L
R10 1 1.5Q +1%, SMD-0805 RCO805FR-07 1R5L
R10B 1 5.6Q +1% . SMD-0805 RCO805FR—075R6L
R11 1 100K+5 %, SMD-0805 RCO805JR-07100KL
R12 ,R13 2 2.2MQ +5% SMD 1206 RC1206JR—072M2L
CY1 1 1nF/400V InF/250V
VDR1 1 VDR  07D471
FR1 1 10R 1W fusible resistor ZEZriPH [KNPIWST-52-J-10R
Q2 1 33DG40005
Q1 1 BTR13005GD TO-126 BTR13005GD
"IN, +” 3 UL3239/24AWG, L=60mm, ™ kF8¥E3mm, ZL{4
”7 1 UL3239/24AWG, L=60mm, ™ kF8E3mm, {4
PCB 1 FR-4 L [fii #x ,60*23*1.5mm,10Z
Transformer|1 [ 5% A5 s 2
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4. Active fast start up__ Optional with BJT and D-FET
_ -FET  [Watt
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" 100K | " 1 I 100K
: : : R3 ; I :
| MMET A4 I |
| Q2 I |5 z2m 2 1 | =R 3DGHO0OSAS—H
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I___.._____ e | b1 | i | vee
re i R 20N ! W———
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5. Circuit Board Photograph

IW3626
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_ m— \

Shenzhen Boguan A19
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6. Transformer Design 'Wﬂtt
T N e T

SCHEMATIC
= 10— OA 10 1
ll| ®
I
Primary 1 3et : 16T Secondary
ol
30 I
: OB
Primary 2 T
y 36 | 6 5
o!l Note:
20 | « Dot (@) denote electrical
| start.
50 |
Bias o | . (IjE_Ivf?ctrlcal start could be ]_(F) <
7T | I erent_to o
| Mechanical/Winding start. 3(S) > 2UEW 0.18mmx1 36T — Primary(Clockwise)
4? I
I
ELECTRICAL SPECIFICATIONS: > AF) |
1. Primary Inductance (Lp) = 900uH +-5% @10KHz E e Tl e
2. Primary Leakage Inductance (Lk)< = 100uH @10KHz fiple Insulated Wire. : B(S
3. Electrical Strength = 3KV, 50/60Hz, 1Min D2Zpe. 1By —seeeyy (A Cleeiss) P ( )
MATERIALS: 4(F)
1. Core: EE-13W (Ferrite Material TDK PC40 or equivalent) -
2. Bobbin :EE-13W Horizontal. Primary=5, Secondary=5 R ) )
3. Magnet Wires (Pri) : Type 2-UEW 5(S) »  2UEW 0.23mmx3 7T — Bias —(Clockwise)
4. Magnet Wire (Sec) : Triple Insulated Wires P
5. Layer Insulation Tape :3M1298 or equivalent. 3(F) - J
FINISHED : 2(8) > 2UEW 0.18mmx1 36T — Primary(Clockwise)
1. Cut remained of Pin after wires termination
2. Varnish the complete assembly
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7. EMI choke iWatt
_— e

Differential Mode Inductor L1 PROPERTY UNIT B29

INITIAL
PERMEABILITY 800 +/-25%

SCHEMATIC Un (SR

SATURATION at25°C 15o0e

FLUX DENSITY Gauss 2800
Bs (FEFNREIE & B

COERCIVE

) ) | B ¢
‘ | r FORCE Qe 0.3
j He (FEm)
F RESIDUAL
_ FLUX DENSITY Gauss 1420
o | e Br (M R B )

?E:)lu{[I:ERATFRI T 150
Ferrite core size : AxB 6x8mm L

RESISTIVITY (lem 10’
p (EHEZ)

Wire gauge: 0.15mm, 195Turns WORKING

FREQUENCY MHz 0.1~0.7

A

Inductance @10kHz, 1V: 1mH +/-10% fewerarcss

FACTOR OF u x10°°C 25~45

20C to 607

DCR: 2 OHM +/-20% (B R

EE BT AR AL T
B & F ELECTRONICS (H.K.) LTD.
mﬁ % B F F R A

CHEUNG MING ELECTRONICS (H.K.) LID.
w g & F F R &
BEAD & FERRITE ELECTRONICS (H.K.) LTD.

RM.16-17, 15/F., BLOCK C, GOLDFIELD INDUSTRIAL CENTRE,
No. 1, SUI WO ROAD, FO TAN, N.T., HONG KONG
TEL : 2601 D833 FAX : 2693 6202
Web =zite : www.bnf.com.hic E-mail : bfgbnf.com.hlc
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8.1 Constant Current and Efficiency §
_— iWatt

(AC input 90~264Vac,Output 7 LEDs) PF configuration R=1.3K/C=100pF

1 Vin Pin Vout lout o Ripple

tof LEDs W) W) W) (mA) efficiency (MA) PF
90 9.310 22.29 |345.0 82.60% 160 0. 96

100 9.400 22.34 |351.0 83.42% 155 0. 95

110 9. 360 22.33 13952.0 83.98% 155 0. 95

120 9. 280 22.33 |351.0 84.46% 152 0. 95

135 9.150 22.31 [1349.0 85. 09% 152 0. 94

150 9.140 22.32 1349.0 85.23% 152 0.94

160 9.130 22.31 |351.0 | 85.77% 152 0.94

170 9. 060 22.29 |350.0 | 86.11% 152 0.93

7 180 8.990 22.26 |349.0 | 86.42% 144 0.93
190 8.990 22.26 |347.0 | 85.92% 144 0.93

200 8.990 22.26 |347.0 | 85.92% 144 0.92

210 9.010 22.27 1347.0 | 85.77% 144 0.92

220 9. 030 22.27 |348.0 | 85.82% 144 0.91

230 9. 030 22.27 |348.0 | 85.82% 144 0.91

240 9. 000 22.26 |347.0 | 85.82% 144 0.9

250 9. 000 22.26 |347.0 | 85.82% 144 0. 89

264 9. 000 22.25 |346.0 | 85.54% 144 0. 88
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8.2 Constant Current and Efficiency

(AC input 90~264Vac,Output 7 LEDs) PF configuration R=390R/C=330pF

iWatt

1l Vin Pin Vout lout - Ripple

ttof LEDS W) W) W) (MA) efficiency (MA) PF
90 9. 860 22.39 [351.0 79.70% 136 0.8

100 9.830 22.395 [356.0 80. 94% 128 0.78

110 9.700 22.37 1357.0 82.33% 128 0. 78

120 9.640 22.36 [357.0 82.81% 128 0.78

135 9. 540 22.395 [357.0 83.64% 128 0.79

150 9.500 22.36 |1357.0 84.03% 128 0. 78

160 9. 480 22.34 [358.0 [ 84.36% 128 0.78

170 9. 440 22.36 [358.0 [ 84.80% 128 0.78

7 180 9.430 22.33 [356.0 [ 84.30% 128 0.77
190 9. 360 22.3 [355.0 | 84.58% 128 0.77

200 9. 280 22.29 [354.0 [ 85.03% 128 0.78

210 9. 250 22.29 [353.0 [ 85.06% 128 0.78

220 9. 230 22.28 [353.0 [ 85.21% 128 0.77

230 9. 200 22.29 [353.0 [ 85.53% 128 0.77

240 9. 200 22.28 [353.0 [ 85.49% 128 0.76

250 9.170 22.27 1352.0 [ 85.49% 128 0.75

264 9. 150 22.26 [351.0 [ 85.39% 128 0.75
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iWatt Confidential

LED Design

10



9.Constant Current and loading regulation

H

* Note: Output voltage measured at PCB end, Tame=25 °C

ViN=115Vac, Tame=25

VIN=230Vac, Tam=25<«

iW3626 For 22v350mA LED Design

CC limit :340-360mA

Vout V-1 Curve Vout V-1 Curve
30 30
28 S . ¢ & * — l 28 * + * —
26 ) 26
24 i 24
22 4 22
20 9 20 L 3
18 [ 2 18 ®
16 ¢ 16 $
14 14
12 3 12 %
10 10
8 8
6 6
100 150 200 250 300 350 400 100 150 200 250 300 350
Tout Tout

CC limit :340-360mA

400

iWatt Confidential
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10. Output ripple current

Rpf=1.3K PF>0.9

Tek PreVu

o

i @ 200mA &%  J[40.0ms 2.50MS/s [
1M points 165 V

(@D Peak—Peak  128mA

Output cap: 330uF Xx 2pcs)
Rpf=390R PF>0.7
Peak peak: 128mA

(' — : @ '20;0:'112\' ]20.0n‘:|s. —5.00Ms7s @ 75 —
1M points 460mA
Output cap: E30uF X 2pCS

(@ _tooma : )[Iz‘n”nm; ]:l‘slghn;:.l:m ,|\ 2 T '{ﬁ,uv,
Output cap: 470uF + 1000uF:s.:
Rpf=1.3k PF>0.9

Peak_peak: 1T4mA

T @ 1oomA & '][éw.dms 2.50M575 @ 7 ] -

1M points 165V

@ Peak—Peak E0.0mA

Output cap: 470uF+ 1T000UF
Rpf=390R PF> 0.7
Peak peak: 96 mA

iW3626 For 22v350mA LED Design
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11. Start up and turn on delay time lwatt
S e T

90Vac, Full Load 264Vac, Full Load

ASU resistor 100k Vcc cap 68uF ASU resistor 100K, Vcc cap 68uF
TsT DELAY= 453MS TsT pELAY= 160MS

iW3626 For 22v350mA LED Design iWatt Confidential
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12. Output short circuit test

—— —— —
TekPreve e —-—
B °
i
[N
o
[y

yyi. 200ma

. S00mY ' So0my ][mnms

Vin 90V, output Short circuit
Pin =0.25W

o) (e o

Tolk Prevu M 180ms
l ) ” l-,
f |
By prreE—— - E—— vy ———— =
2 —
£o0Mm Factor: 10 X
o
[2]
=]
|
(4 .._w.—.w...__,_,_J ‘. — i
[ @wmm.._m-.-.-.-.-q-.muwﬂlﬂ - aprpeer g v e
B S
P = =
(@ Zuoma 2 - soomv @ soomy ) (Z 10.0ms 10.0K5/5 | @ s 360V
T coms | |10k points | | |
[l Jul 2012
14:25:41

e T —
TekPrevu —
s @
[ ,,,,,,, 3
[;’ o ? — i 1 1 |r s | 1 I'_' = L i
o |
| ! |
@m:' R e M - U
II " III
|
ﬂ‘! S00mA & S0V - S00my ! 1aomy '\:] I‘IOUms ?nkoks.lr‘l @ - 360V
5
(5.
Vin 264V, output Short circuit
Pin =0.68W
Tek Prevu M 400ms
& L] Illlllilllllll
| -
o ,/vv\./\}vmw WV VY VYV VY VNN VN
r""."“.‘ LT L —
3]
[ S
i \}‘j: Jr
Blg~——— = S T l*k ~ e
| h
o LR " ,, o
— - iil N —
o 100my %) (2 10.0ms ] E.SUKS:‘S. | _ 5 360V
L 10k points [

(181wl 2012]
14:28:00 )
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13. Transformer Flux Density

iW3626 For 22V350mA

(Np=72Ts, Lm=1000uH, Ae=34mm?3-EE13W )
TekPreVUﬁ
: f : b f f 19 ﬁ f
‘DG’ lagene ooome
: ) ) ) ) . O 163kHz 44.4aA
: : : : : : Q?O.UKH:; Aﬁ?ﬁmA

‘_

T T T e T
§+v0.000005 1M points  —632mA
(@ Max 684mA

lpri IS Monitored at 90Vac and 350mA load
IPrRI=684MA

Bwmax =lpri* Leri/ (NP*Ae)
=(684*1)/(72*34)
=0.279Tesla

LED Design iWatt Confidential
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14. Vce Waveform

iWatt

&

fek Prevu ___ ——
; O 6.96kHz & 530V
; O 7.75kHz (@ -10.0V
: : A68.7kHz A540 V

=

2.50G875

@”1(50\."”&«'””” .
1M points 5

®

26V]

(@ Peak—Peak 544 V

)

Test Condition:
ViN=264Vac, lout_cv=350mA

Result:
Vce_max=544V

Appendix — Simple Specification for used Transistor(E13005)

NPN Silicon Transistor

Absolute Maximum Ratings 1.=25°C unless otherwise noted

Symbol

Veso Collector-Base “Voltage

VeEo Collector-Emitter WVoltage W
- MJE13004 300 W
- MJE13005 400

VEBO Emitter-Base “Voltage 9 W

le Collector Current (DC) 4 A

lep Collector Current (Pulse) 8 A

F= Base Current 2 A

P~ Collector Dissipation (T -=257C) 75 W

Ty Junction Temperature 150 “C

Te1s Storage Temperature - 65— 150 “C

iW3626 For 22v350mA LED Design

iWatt Confidential
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15. Output rectifier waveform 'Wﬂtt
— e -

TekPrevu =

Test Condition:
ViNn=264VAC, lout=0.35A

Result:

VR (pk—pk)=110V

IM points 440V Output rectifier diode:MBR2150
(@) Peak—Peak 110V )
PARAMETER SYaB OL MBRZL0D MEFRZ45 | MBR250 | MERZE0 | MBRZED | MER290 |MER2100| MERZ150 |[MER2Z00| UMNITS

Maximum Recurrent Peak Rewverse Voltage L. 40 45 s =) a8 90 100 150 200 L
Maximum RMS Yoltage " J— 28 31.5 a5 4z 56 63 TO 105 140 W
Maximum DC Blocking Voltage W 40 45 S0 60 80 90 100 150 200 W
Maximum Awverage Forward Rectified Current I e A
ATS" (9. 5mm) lead length (see fig1) PN R ik
Peak Forward Surge Curremt : & . 3ms single half sime- I 50
wave superimposed on rated load{JEDEC method) Fan

. . " el -
Typical Thermal Resistance [(Mobte 2) {5 S 35 Vo
Maximum Forward Yoltage at 2.048 (Note 1) L 0.7 .74 0.a 09 W
Maximum DC Rewerse Current at T,=25°C 1 0.05 —
Rated DT Blocking Voltage T,=100%C R 20
Operatimng Junctionamnd Storage Temperature Rang T4 Taga |-55 it 2150 -55 o +17TS> b

iW3626 For 22V350mA LED Design iWatt Confidential ef 17




16. AC input waveform
‘-.—"""'—-_

e —

Tek Run : : i : : : Trig’d

AC input current”

Kk Stop :

---AC mput current

(@ 100V @ 100mA & Ji00ms  10.0M5/s @ 7 |
1M points 0.00V

(@ Peak—Peak__320mA

Vin 100V, 22V350mA PF:0.95
Tekstop RDf: 113K77 —

~“AC input current

(@ 250V @ 500mA Ay ][20.0ms ?f\gopl\gisr:tss ﬁ
Vin 100V, 22V350mA PF:0.8
Rpf= 390R

iW3626 For 22v350mA LED Design

(@ 20v . ToomA j[woms T 0.0MS7s . .r]

1M points 0.00V

(@ Peak—Peak__168mA

Vin 230V, 22V350mA PF:0.91
R_pf=1.3K

Tek Stop

AC mput current

r@ '2'50:\,' _'. N j[mms _ }gﬂﬂpmsq . .mm
Vin 230V, 22V350mA PF:0.76
Rpf= 390R

iWatt Confidential
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17.1 Harmonic and THD IEC61000-3-2 iWatt
e R T

S —

Current Harmonics

Gen setting: 1(1) u : 99.88 vV
finalysed periods: 4 1 : 113.73 mA

Limit: Class C (Standard)
Note:

Configuration: PF>0.7

Vin 100V, 22V350mA

THD=7?6 .46 » (PF=0.793) PASSED
P< 25 U Cl1+C2 =0.1uF+0.1uF
No “ Lim » No - Lim ~ No “

PF: 0.793

s THD: 76%
R 39 66.19

Z0

5th: 34.3
7t 10.26

B Current Harmonic

B - cnhnaal. Ve Vin 230V, 22V350mA

fodule: H1 Il'i.r!:?,l—t'- Class C (Standard) . C1+C2 — O_1UF+O_1UF
THD=72 .98 ~ (PF=0.762) PASSED

PF:0.762
THD: 72.98%
3d:62.15
5th:  34.4

7th: 13.39

Lim = No

iW3626 For 22V350mA LED Design iWatt Confidential E 19




17. 2 Harmonic and THD_IEC61000-3-2

1o
4 (1]
P

"

]

"

s

0.0

(RN
mi
"
(i
11
i
sy

A0

0 0o

iW3626 For 22v350mA LED Design

Current Hafmﬁ

Gen setting: 1(1) u:
Analysed periods: 4 1 :
Limit: Class C (Standard)
Note :

THD=30.10 »x (PF=0.956) PASSED

.im

Current Harmonic
Gen setting: 1C1) u
Malysed periodus: 4 1 1 43.07
Limit Class C (Standard)

Mt

THD- 31 21 (PF-6.907) PASSED
r< 26 o

4

1.28
L
1.24
0.0
LA
[ERE ]

: 229,75 U PG

Lin

iWatt Confidential

_ IWatt

Configuration: PF>0.9

Vin 100V, 22V350mA
C1+C2 = 0.1uF+0.1uF
PF:0.956

THD:30.1%

3rd: 29.35

Gth:  3.22

7t 417

Vin 230V, 22V350mA
C1+C2 = 0.1uF+0.1uF
PF:0.907

THD:31.7%
3rd:29.99

5th: 3.0

7th: 5.29

20
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17. 3 Harmonic and THD_ IEC61000-3-2

R
————

Current Harmoni

=C Gen setting: 1(1) u = 99753
Analysed periods: 4 1 : 87.48 mA
=111 Limit: Class C (Standard)

Note:

THD=18 .55 =

(PF=0.981) PASSED

Lim = No Lim =

15
i6 B.681
12 0.45
18
15

Current Harmon

Gen setting: 1(1) u :

Analysed periods: 4 I :

Limit: Class C (Standard)
Note :

THD=22 .22 =~ (PF=0.927)
Lim =~ Mo “ Lim =

15
16
17
18
L

iWatt Confidential

_ IWatt

Configuration: PF>0.95

Vin 100V, 22V350mA
C1+C2 = 0.1uF+0.1uF
PF:0.981
THD:18.55%

3d: 17.41

5th:  5.43

7t 0.78

Vin 230V, 22V350mA
C1+C2 = 0.1uF+0.1uF
PF:0.927
THD:22.22%
3rd:19.18

5th: 6.00

7t 4.07
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18. 1 Conducted EMI__ Input 230Vac lwatt
T i T

&0 —

70—

ErGsOp2-aP-Cclgss B
—

i EM550f 2-av-Clafps 5
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18. 2 Conducted EMI___ Input 230Vac Iwatt
e —————————————— o
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19. Radiation _Similar test at 230vac input

A682009 19 JUL 2012

P WKR §1.2 Whz
REF 90.0 dbyv AT 0 dB PG -3.0 @B 24.08 dBpV  cLEMm

NRITE #

.
:
: HEAS UNCAL
:

LA R R R R R ]
L L L]

. MARKER
1.2 Mz

24,08 dbyv

STOP 200.0 MHz
BSHP 20.0 asec
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20. Constant current tolerance

i lyvett

Check output current on first batch board, lout tolerance may meet +/-3%

Vin Vout lout Vin Vout lout
(V) (V) (mA) (V) (V) imAi
90 22. 04 340.0 90 22.16
100 22.03 | 339.0 100 29.06 | 349.0
NO. 1 753 22.00 | 338. 0 NO.5 ™95 29.04 | 347.0
2604 22.00 338.0 264 22. 04 345. 0
90 29.07 | 344.0 90 29.00 | 341.0
100 22.10 344. 0 100 21. 86 341.0
NO-2 ™530 1 22.09 [ 343.0 NO-6 ™30 T 921.82 | 339.0
964 | 22.14 | 341.0 264 | 21.82 | 339.0
90 99. 18 | 338.0 90 99.00 | 349.0
100 | 22.12 |337.0 100 | 21.97 | 347.0
NO-3 ™530 T 22.09 [336.0 NO-7 ™ 930 192209 | 346.0
264 22. 07 S0 264 22.07 | 344.0
90 99. 98 | 347.0 90 92.98 | 345.0
100 | 22.18 | 346.0 100 | 22.18 | 344.0
NO-4 530 T 22.13 [ 343.0 NO.8 ™30 1 22.15 | 344.0
964 | 22.11 | 343.0 264 | 22.12 | 343.0

iW3626 For 22V350mA

LED Design

iWatt Confidential
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21.11W3626 thermal test_1

Input : 90VAC

Output : 30V 350MA (Worst case)
Vee@IC: 12V lcc@IC: 19mA
P_loss on IC: 0.228W

IC. 91.8C

PCB: 60C

Ambient:25 C

Input: 90VAC

Output : 24V 350MA
Vec@IC: 10V lecc@IC: 15mA
P _loss on IC: 0.15W

IC. 69.9C

PCB: 42 C

Ambient:25 C

iW3626 For 22V350mA LED Design iWatt Confidential
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21.2 1W3626 thermal test 2

=53.7 L

Input : 264VAC Input : 264VAC

Output : 30V 350MA (Maximum output) Output : 24V 350MA

Vee@IC: 145V lec@IC: 10mA Vee@IC: 10V Iec@IC: 8.5mA
P_loss on IC: 0.145W P loss on IC: 0.085W
IC:53.7C IC-51.6 C

PCB: 48 C PCB: 40 C

Ambient: 25 C Ambient: 25 C

iW3626 For 22V350mA LED Design iWatt Confidential S 27




21.31W3626 thermal test_3

iWatt

——— — —

Component s Input 90Vac Input 100Vac Input 230Vac Input 264Vac
IC IW3626 108 °C 107,6°C 97.6°C 96°C
C1, 0.1uF/400V 92.1°C 92 °C 82.3°C 81.3°C
Q1, BJT 104°C 104°C 97°C 98°C
T1, EE13W 110.9°C 113°C 113°C 112°C
D2, Output diode 111.5°C 110.7°C 100.4°C 108.4°C
C7, Out Cap. 95.7°C 99.7°C 100.4°C 99.4°C
PCB 100.1°C 99°C 95.8°C 94°C
Heat sink 81.6°C 81.2°C 80°C 79°C
Ambient 35°C 35 °C 35°C 35°C

iW3626 For 22v350mA LED Design

 Assemble the driver as lamp
 Power on the lamp in the chamber
 Monitor the temperature key components

iWatt Confidential
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21.4 1IW3626 thermal test _ Over temperature protection
— L—"'"“watt

Test Setup:

 Putthedriver (Lamp) in chamber, increase the internal ambient

* Vin 230Vac/50Hz, with LED load

 Monitor IC temperature and output current

« Sense the temperature on Iw3626 GND pin, OTP configuration at (3.67KQ130 °C)

lout 345mA

337mA Hoting
A @ >
Temp. 40 °C 124 °C 318mA
o 289mA
336MmA 125 °C
261mA
11mA 139 °C
120°c | 2™ -
287TmA 153 °
] 131°c | 252
ecovery 0 Coolin
340mA 141°C J
117 °C - o -
TN~ Shut down

160 °C

iW3626 For 22V350mA LED Design iWatt Confidential ep 29




22. ESD __IEC61000-4-2
e

Test Condition:

Vin 230Vac/50Hz, with LED load

EUT.

E.S.D. generator

Insulating support
(n’
Earth reference plane
__-Clamging
dance

A

- Mains ouliet with
earth terminal

%

Power supply
unit of E.S.0. generator

Remark:

Driver is damaged at air-discharge
22kV Vcc and ASU pin are damaged

iW3626 For 22v350mA LED Design

Air-discharge With LED load |Result
No Flick Pass_Class1
8KV No Flcker Pzzz:clzzzl
No Flick Pass_Class1
10KV No Flcker P:z:CIzz;
LED Flik Pass_Class2
12KV CED Flikcer P:z:CI:zzZ
LED Flik Pass_Class2
14KV LED Flkoer P:Z:U:::Z
LED Flik Pass_Class2
15KV LED Fl:kint PZEE:CI:ZZZ
LED Flik Pass_Class2
16KV LED Fl;kz:: P:z:CI:zzZ
LED Flik Pass_Class2
18KV LED Fl:kz: Pzzz:clzz;
LED Flik Pass_Class2
20KV LED Fl:kzz Pzzz:CI:zZ
29KV Damaged

iWatt Confidential

iWatt
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23. Surgetest  IEC61000-4-5

Test Condition:

iWatt

Vin 230Vac/50Hz, with LED load, Surge level 1:500V 2 Ohm; 1.2u/50uS — 8u/20us

L 4.7K

H

[=]
~
= <
50
3 A
|
|
9| ==
o
. .
b-g
zZlo
[s1]
w
= o
T 0.uF/400v
Il
I
Q
§' - o
L] 0
I L Q
0.22u
'

NO——

330uH

.22UH

Filter circuit Surge voltage/Phase Result
o S pani 500V/90°C and 270 °C 1 PCS Pass
10R L
il A x 500V/90°C and 270 °C 3 PCS Fail
OAET:‘* v O‘?ll F 0.UF 550V/90°C and 270 °C 5 PCS Fail
N = Total capacitor on EMI filter is 0.2UF
500V/90°Cand 270 °C 10 PCS Pass
LO_-_M_q °
ol J 550V/90°C and 270 °C 10 PCS Pass
). 2 600V/90°Cand 270 °C |1pcs Fail/3pcs Pass

Total capacitor on EMI filter is 0.32UF

Itis OK to meet 500V surge test

iW3626 For 22V350mA

iWatt Confidential
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24. Input over-range voltage test & Brow out /brow in Iwatt
_— oy
Test Condition:
With LED load, Adjust input voltage, monitor input power and LED current

Vin(V) Pin(W) Vout(V) lout(mA) PF
20 shut down
30 7.150 21.30 198.0 0.98
Brow out 40 9. 120 22.10 274.0 0.98
: 50 9.990 22.18 317. 0 0. 97
Brow in 60 9. 750 29. 20 340. 0 0.96
(Start at 50Vac) 70 9. 780 22. 21 357. 0 0. 96
80 9. 490 22. 921 357. 0 0. 96
90 9.500 22. 21 357. 0 0. 95
100 9. 480 22,99 358. 0 0.95
Conclusion: 230 9. 290 22.922 359. 0 0.90
: : : 240 9.310 22. 91 359. 0 0. 88
The driver is reliable 250 9. 350 22, 22 360. 0 0.87
for 300Vac input 264 9. 370 22.22 361.0 0. 86
operation 270 9. 390 22. 91 361.0 0. 85
P 280 9. 400 22,99 362. 0 0. 84
290 9. 440 22. 99 363. 0 0.83
300 —9.450 22,99 363. 00 0,82
310 \ 22.21 364. 0 \
320 \ 22.21 366. 0 N\
330 \\ 22.21 368. 0 \\
340 22. 91 369. 0
Over voltage 350 N 59 91 370. 0 N
360 \ 22.21 371.0 N\
370 \ 22.21 374. 0 N\
380 \ 22. 91 377.0 N\
390 \ 22.21 381.0 N\
400 Driver burst in 3 minutes

iW3626 For 22V350mA LED Design iWatt Confidential




