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1. Adapter Module Specification
1.1. Input Characteristics

®  AC input voltage rating 100Vac ~ 240Vac
®  AC input voltage range 90Vac ~ 264Vac
®  AC input frequency range 47Hz ~ 63Hz

1.2. Output Characteristics

®  Qutput Voltage(Min.) 24.0V
®  Output Voltage(Max) 26.0V
®  load current(TYP) 1.5A

1.3. Performance Specifications

®  Max. Output Power 36W

®  Standby Power <0.5W @ 264V/50Hz, no load, 25°C

= Efficiency >80% @ Averaged.(25/50/75/100%Load, normal line, 25°C
"  Line Regulation +1% Max

®  Load Regulation +5% Max

1.4. Protection Features

B Short circuit Protection Qutput shut down with automatic recovery

®  Qver Voltage Protection Output shut down without automatic recovery

1.5. Environments

®  Operating Temperature 0C to +40C
®  Operating Humidity. 20% to 90% R.H.
®  Storage Temperature -40°C to +60°C
®  Storage Humidity 0% to 95% R.H.
©0n-Bright Electronics Confidential
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2. LED Module Information

2.1.

Schematic
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2.2. Bill of material

No. Position Description Quantity | Remark
1 CN1 Input connector 3pin socket (patch 3.96mm) 1
2 | K FUSE,T2.5AH/250V 1
3 | MOV1 MOVR 07D471K 1
4 | T1 Transformer ER28 72:20:14:12 600uH 1
5 LF1 Common choke, Core18.6*9.7*8.2mm, 1

®0.45x60Ts*2, 30mH min
6 LF2 Common_choke, Core8*4*3mm, ®0.4x10Ts*2, 1
100uH min
7 L1 '(\D/Imke,Core15.5*1 1.5*6.5mm, @0.45x150Ts,1.6mH 4
8 | CX1 X2-CAP, 0.22uF,+/-20%,275Vac 1
9 | CY1,CY2 Y1-CAP,1000PF,+/-20%,250Vac 2

10 | C19 MPP 0.047uF 630V 1
11 | C1 MPP 0.47uF 630V 1
12 | C2 C.C 222 1KV Dip 1
13 | C3 E.C 47uF 50V DIP 1
14 | C4 SMD 104PF 50V 0805 1
15 | C5 SMD 470PF 50V 0805 1
16 | C6 SMD 1uF 50V 0805 1
17 | C7,C13,C15,C18 NC
18 | C8 SMD 220PF 50V 0805 1
19 | C9 C.C 470PF 1KV DIP 1
20 | C10,C11 E.C 2200uF 35V'LOoWESR 2
21 | C14,C16 SMD 2.2dF.50V:0805 2
22 | C17 SMD 1uF 50V 0805 1
23 | R1,R2 SMD 1TM'5% 1206 2
24 | R3,R4 SMD 750K 5% 0805 2
25 | R5 SMD. 10K 5% 0805 1
26 | R6 SMD 0R 5% 1206 1
27 | R7 SMD 47K 5% 1206 1
28 | R8 SMD 47R 5% 1206 1
29 | R9 MOR 100K 5% 1W DIP 1
30 | R10 SMD 47R 5% 0805 1
31 | R11 SMD 4.7R 5% 0805 1
32 |(R12 SMD 20K 5% 0805 1
33 [ R13 CFR 0.27R 5% 2W 1
344 R14 SMD 1K 5% 0805 1
35 E;g,R16,R23, NC
36 | R17 SMD 56K 5% 0805 1
37 | R18 SMD 4.3K 5% 0805 1
38 | R19,R20 SMD 1.5M 5% 1206 2
39 | R21 SMD 24K 5% 0805 1
40 | R21A,R22B SMD 47R 5% 1206 2
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41 | R24 CFR 0.22R 1% 2W 1
42 | R25,R34 SMD OR 5% 0805 2
43 | R26 SMD 3K 5% 0805 1
44 | R27 SMD 47K 5% 0805 1
45 | R29 SMD 7.5K 5% 0805 1
46 | R30 SMD 43K 5% 0805 1
47 | R31 SMD 75K 5% 0805 1
48 | R32 SMD 5.1K 5% 0805 1
49 | R33 SMD 51K 5% 0805 1
50 | R35 SMD 3.6K 5% 0805

51 | R37 SMD 510R 5% 0805 1
52 | R38 SMD 1K 5% 0805 1
s | oA e

54 | Z1 SMD Zener Diode 27V 1/2W 1
55 Bl’DZ’D?” Diode LT2A07 DO-15 4
56 | D5 Diode FR157 DO-15 1
57 | D6,D10 Diode FR107 DO-41 2
58 | D7,D11,D12 SMD Diode 1N4148 Mini-melf 3
59 | U1 PFC controller SNO3A SOP8 1
60 | U2 Photo coupler 817A 1
61 | U3 TL431 1
62 | U5 Dual Operation amplifiers LM358 1
63 | RTH1 5D-9 1
64 | Q1 Mosfet FQP7N80C7A800V 1
65 | HS3 Heat Sink 50mm(L)*30mm(H),1.2(mm)T,AL 1
66 | Screw For Q1, 3*6 Zine 1
67 | NUT For @1, BRS, HEX, NONE, M3, 55*2.3 1
68 | PCB FR-4;,115mm(L)*50mm(W) 1
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2.3. PCB Gerber File
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2.4. LED Module Snapshot

2.4.1. Transformer Specification

Tape
2T 3M 1350#
1 12 copper 1T 3M 1350#
NG @ || ® 1T 3M 1350#
2 I N2&N5 1T 3M 1350#
4 N1 @ 1T 3MA350#
I 11 1T'3M 13504
° 0 1 O T o 1Tz
N3 T 1T 3M 1350#
. C_] ’
Bottom
Note:
1) Bobbin: ER28 (12Pin)
2) Core material: PC40 (TDK).
3) L(1-4) =600uH +5% (10KHz,1V,25C)
2.4.2. Transformer Winding data
Winging Material Start Turns Finish
Shielding 0.150*3 2UEW 3 29 NC
TAPE TAPE W=16.5mm (Y) 1
N1 0.410*1 2UEW 4 36 2
TAPE TAPE W=16.5mm (Y) 1
Copper W=16.5mm 3 1.2 NC
TAPE TAPE W=16.5mm.(Y) 1
N2 0.5®*1 triple insulated wire 12 23 11
TAPE TAPE W=16:5mm (Y) 1
N3 0.16P*5% 2UEW 6 16 3
TAPE TAPE W=16.5mm (Y) 1
N4 0.29*2 triple insulated wire 7 14 8
TAPE TAPE W=16.5mm (Y) 1
N5 0.5®*1 triple insulated wire 12 23 11
TAPE TAPE W=16.5mm (Y) 1
Copper W=16.5mm 3 1.2 NC
TAPE TAPE W=16.5mm (Y) 1
N6 0.410*1 2UEW 2 36 1
TAPE TAPE W=16.5mm (Y) 2
%x;g:)rzl External Copper W=16.5mm 3 1.2
©0n-Bright Electronics Confidential
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2.5. LED Module Snapshot

A
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3. Performance Evaluation

This session presents the test results of LED36W module up to date. Results on inrush current and safety
test are not included and will be added when they become available.

Overall, the module meets design specifications.

All data was measurement at PCB end.

Test Equipments

Item Vender Module
AC Source WEST WEW1010
Digital Power Meter YOKOGAWA WIT210
Electrical Load Prodigit 3315C
Oscilloscope LeCroy WS424
Multimeter VICTORY VC9807A

3.1. Input Characteristics

3.1.1. Standby power

Table. 1 Standby power

Input voltage Pin(W) Vo(V) Specification Test result
90Vac/60Hz 0.238 24.69

115Vac/60Hz 0.266 24.69 <0 5W Pass

230Vac/50Hz 0.355 2469

264Vac/50Hz 0.401 24.69

Standby Power

0.5

04 t
0.3 /

0.2

Pin(W)

0.1

90 115 230 264

Input Voltage(Vac)

Fig. 1 No-load Input Power vs. Input Line Voltage

3.1.2. Efficiency

Table, 2 Efficiency

Input voltage 25% 50% 75% 100% Aver. Eff. Spec.
90Vac/60Hz 85.93 85.91 82.48 80.06 83.59
115Vac/60Hz 85.77 86.81 84.19 82.28 84.76 >80%
230Vac/50Hz 79.72 85.73 85.55 84.76 83.94
264Vac/50Hz 76.66 84.68 84.92 84.40 82.66
©0n-Bright Electronics Confidential
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Efficiency vs Output Power

90

80 -
75
—e— 115Vac/60Hz

70
65 —=— 230Vac/50Hz

60
55
50

Efficiency(%)

25% 50% 75% 100%

Output Power(%)

Fig. 2 Efficiency vs. Percent of Rated Output Power
3.1.3. Power Factor at Full load

Table. 3 Power factor

Input voltage PF Spec.
90Vac/60HZ 0.983
115Vac/60HZ 0.982 0.9
230Vac/50HZ 0.945 ’
265Vac/50HZ 0.919
PF vs Input Voltage
1
_ 095 \\
o
3 0.9
‘085
S 08
@]
& 075
0.7
90 115 230 265
Input Voltage (V)
Fig. 3 Power Factor Vs input voltage
©0n-Bright Electronics Confidential
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3.2. Output Characteristics
3.2.1. Line Regulation & Load Regulation

Table. 4 Line Regulation & Load Regulation

Input voltage No load Half load Full load Specification Test result
90Vac/60Hz 24.69 24.49 24.28
115Vac/60Hz 24.69 24.49 24.28
230Vac/50Hz 24.69 24.49 24.28
264Vac/50Hz 24.69 24.49 24.28
Line Regulation 0.00% 1% Pass
Load Regulation 1.708% 5% Pass

3.2.2. IV Curve

o Vihaga(v)

Fig. 4 CC/CV Characteristics
3.2.3. Ripple & Noise

Table. 5 Ripple & Noise

R&N (mV)
Input voltage
No load Full load Remark
90Vac/60Hz 55mV 957mV Fig. 5,6
115Vac/60Hz 58mV 958mV
230Vac/50Hz 31mV 1030mV
264Vac/50Hz 36mV 1030mV Fig. 7,8

Note: Ripple & noise were measured at DC CABLE end with a 0.1uF/100V ceramic cap connected in
parallel with a 10uF/50V Electrolytic cap. Bandwidth was limited to 20MHz.

©0n-Bright Electronics Confidential
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Fig. 5 Measured ripple& noise waveform@90Vac/60Hz, no
load

wm@gov:m/s
load

Fig. 7 Measured ripple& noise waveform@264Vac/50)-® Fig. 8 Measured ripple& noise waveform@264Vac/50Hz, full
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3.3. EMI Test

The Power supply passed EN55015 Class B & FCC PART 18 EMI requirement with more than 6dB margin

3.3.1. Conducted EMI Test
EN55015 CLASS B @ full load report

site
condizion
Project Ha.

Diarto: OO0 76 Tiwwc 134455

ENSS015 [GP)

L Fessons

02 (2) NEUTRAL

Site
Conditien
Project M.

Diate: 20090876 Tamec 13:4371

ENSS015 (0P

FWSS015 (A

Applicant Applicant
=0T ' 0T
wn - wn
sin TR ain
Pouer Supply + T30V SOKE Fousr Supply
Abitane +22C ANRN e
Teac line Teac line
Tesc Hode Tesc Eode
Tese Enginese Tese Enginese
Hems Hems
Limit Over LISH Limit  Over
Frug Line Limit Remark Factor Factor Lime Limit Remark
MHz dBuV 4B a8 dB  dBuV L1:]
1 0.0% B804 oF 1 0.0%8 0.0 0.3% 0. B9.04 =724 QF
2 0.150 BE.0O0 i3 2 0.150 0. 0.21 0. EE.0O0 i3
3 0.150 $6.00 Average 3 0.150 0. 0.21 'D 56.00 Average
4 3.377 56.00 B L 4 3.372 0. 90.30 4 56.00 -13.63 QF
5 3.377 46.00 <1Z.70 Average 5 3.372 0. 0.30 0 46.00 =15.77 Average
e Dates 2009.08.26 Time: 142254 I Dates 009.08.26 1
FECABL: FEC A8 CONSUMER
a0 a0

(NI o

S Aol
]W‘w

V35 1 H 5 10 0 0 Va5 1 5 10 0 30
Frequency Mz Frequency (MHz)
Sice Conducted Emission) : Audix ACT(Conducted Emission)

corition ER ESHI-15-09.04.02 (2) NEUTRAL + FEC 18 COMSUMER ESRI-I5-09.04.02(2) LINE

Project No. .

Applicant Applicant

T : EUT :

W : SND3 W + SHD3

s/n HELUR Y a0 LV

Power Supply + 1200/ OHE Povar Supply + 1200/ AOHE

Jemient T 22'C AZvRE Jsmient t22'C 4zeRE

Test line i M Test line tL

Test Mode + Full Lond Test Meds + Full Lond

Test Engineer : Hugh Test Engineer : Hugh

Nemo £ Hema t

Read Cable LIsH Limit Over Read Cable LIsH Limit Over
Freq Level Lewvel Less Facter Facter Lime Limit Remark Freqg Level Lewvel Less Factor Facter Line Limit Remark
MHz dBuV dBuV dB dB dB dBuV dB MHz dBuV dBuV dB dB dB dBuV dB
1 3.471 38.18 37.76 0.11 0.31 0.42 48.00 -9.82 QP 1 13.564 37.42 36.76 0.24 0.42 0.66 48.00 -10.58 QP
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3.3.2. Radiation EMI Test
EN55015 CLASS B @ full load report

D 459 File: DTt Data 0 OnE ight 4 EM6 (522)
. Lewal idftunm) Date: 200 0836 Timac 153358
_ENSS015
i
N 7
U f 4
Tt
h \ ' J“ \\
it ity .-u*
1 !
Y Mo !
") 50 100 700 300
Froquency {MHz)
e Chasberd
Condaion B2 52013 3m VERTIGAL
Feojest o
Apgkewmt
EUT POWER
MM 0
=M FLTETY
Fomwer Suggly F
Amvired 2 STHEH
Test Mods Ful lnad
Test Engnger Haven
Memo
Besdintesna Cable Limit  Over
Freq Llevel Level Factor Loss Line Limat Remark
T W= dVes  diey  dia  db dou¥em @B
1 33 6BO0 33 55 15 40 17 61 0 hE 40 00 -& 45 OF

2 102,021 31,32 1861 11.63  1.08 40,00 -8 &8 QF

FCC PART 18 @ full load report

Larvel (i mp
=0 - .

Dates 20090826 Time: 15:45:08

FCC PART 18 CONSINACR

w0 iR

\,‘_ /W(‘ LnJ\‘Jh.f\u\ M

s

700
Froquency (MHz)

Chamberd
FCC PART 18 COWIUMER 3m VERTICAL

Tuet Mods Full load
Test Eganesr Raven
Memo
Readdntenna Cable Limit  Ower
Freq Level Level Facter loss Line Limit Hemark
Hiz dBuVem  dBuV  dBem dB dBu¥-u dB

1 33.423 29.29 11.00 17.6% 0.64 40.00 -10.71 QP

4,-Over voltage Protection

Table. 6 OVP @ no load/full load

Data 490 File: D0 Test Data O OnBright 4.EMG 15221

o Lol jdiuimg Dake: 7009, 0076 Time: 15:30:54

EHSSITS
G
an
T
i
\ J
—~ y A
™~ N e RS [P T
MmNV N\ et WL
o
3 50 100 200 300
Frequency (MHz)
S Chambec
Gonditinn EN 35013 Im HORIZONTAL
Fropect Ho
Agpplicent
BT POWER
M SH3
et 24011 54
Bower Supply 2z
Amberrs 240G STREH
Tewt Mode Fullload
Tert Enginueer Baven
Mrmo
Readintenna Cable Limit Over
Freq Level Level Factor Loss Line Limat Pemark
Wi dBavom  dBav  dBa 4B duvem 2
1 101923 3012 17 41 1163 1.08 4000 -9 88 QP
Lovel (BT Dat: 20000826 Tame: 15:44:43
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5. Other Important Waveform

5.1. MOSFET Vds waveform @ no load/normal/output short

Fig. 1
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0 Normal, Vds waveform@265 Vac/50Hz, full load

0 s

Table. 7 Vds_max @ Start/Normall/Output short
Input Vds_max(V)
264Vac/50Hz @Start 481
264Vac/50Hz @ Normall (Full load) 584
613

264Vac/50Hz @ Output short
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5.2. MOSFET Voltage and current waveform @ 90Vac/265Va \Q
>
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Fig. 13 Start, Vds wave @264 Vac/50Hz, full load
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Fig. 16 al, Vds&lds waveform@264 Vac/60Hz, full load Fig. 17 Normal, Vds&lds waveform@264 Vac/60Hz, full load
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Disclaimer
ight Electronics reserves the right to make corrections, modifications, enhancements, improvements,
nd other changes to its documents, products and services at any time and to discontinue any product or
service without notice. Customers should obtain the latest relevant information before placing orders and
Q should verify that such information is current and complete.

This document is under copy right protection. Non of any part of document could be reproduced, modified
without prior written approval from On-Bright Electronics.
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