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2. Pcb Layout

PCB EE
PCB Layout 67mm*20mm
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3. THEE
TCA G5 TR J i P A SRS A
1 DIP F1 LRI HL P 10R/1W 5% 1 DIP 411
2 DIP D1 Fast diode FR107 1 D0-41
3 DIP D4 Diode 1N4007 1 D0-41
4 DIP D3 Diode SF18 1 D0-41
5 DIP C1,Cc2 FEAE L 7Y 4.7uF/400V 2 DIP 8%12 o
6 DIP c4 FHLfif FEL 7% 330UF/16V 1 DIP 8%12 4e
7 DIP C6 HLfif B2 100uF/25V 1 DIP 6%12 pracs
8 DIP C5 HLfF LY 4.7UF50V 1 DIP 5%10 prass
9 DIP Ccv1 Y ¥ 2.2Nf 1 P=11mm
10 DIP L1 IR 3.3mH 1 0410
11 SMD U1 HM2731 SOP7 1 SoP7
12 SMD HM78MO05 RS A HM78MO05 1
13 SMD R1R4 RES 0805 4.7K 5% 2 SMD 0805
14 SMD R5 RES 0805 2R4 1% 1 SMD 0805
15 SMD R6,R7 RES 1206 1.5M 5% 2 SMD 1206
16 SMD C6 Cap 220pF/50V 1 SMD 0805
17 SMD C3 Cap 10nF/1KV 1 SMD 1206
18 SMD L3 10uH 1 SMD 0805
19 DIP T1 1.0mH+5% 1 EE10 3720 (4+4)
20 PCB 67*20*1.0mm CEM-1 1
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4. T ERRSEH
BREAR PIN % H 438 HESE &z Ae
BE10 4+4 2. 5Smm Smm TN 12.1 mm?
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#, & (Inductance): LP (N1) = 1mH + 5%; (10KHZ 0. 25V)
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5. MEREM B &

Test Model HM2731_Appliance_12V0.25A SZ0
Test Date 2016-01-25
Test Temperature Ambient

Test Equipment

AC source: islolation AC power

Electronic load:ITECH DC ELECTRIONIC LOAD IT8512B

Power meter: WT210
Oscilloscope: Agilent (DSO-X 2022A)

Test Items

1 Input Current

2 Input wattage at no load condition
3 Turn on time

4 Hold up time

5 DC output rising time

6 Line & load regulation

7 Efficiency

8 Output ripple & noise

9 Over current protection

10 Short circuit protection

11 Voltage stress on MOSFET & rectifiers
12 EMI test

1)  Input current
1.1 Test condition

Measure the AC input current at maximum loading

1.2 Test result

Input Voltage Input current (mA) Spec.

90V/60HZ

264V/50HZ

<300mA

2) Standby power
2.1 Test condition

Measure the input wattage and output voltage at no load

Input Voltage Input wattage(W) Output voltage(V) Spec.
90V/60Hz 0.06 12.45

120V/60Hz 0.06 12.44

180V/50Hz 0.08 12.43 <0.3W
220V/50Hz 0.08 12.44

264V/50Hz 0.11 12.45
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3) Turn on Time
3.1 Test condition

Set output at maximum loading. Measure the interval between AC plug-in and stable output.

MY52441751. Tue Dec 01 111140 2015 DS e Dec 01 11,1643 2015
200/ s 2 1

E 5.00V

Agilent

Agilent Technologies A o 0 1001 | A e 1 Agilent Technologies

90V/60Hz---—-1.766S 264V/50Hz----0.592S

4) Hold-up Time
4.1 Test condition
Set output at maximum load. Measure the time interval between AC off and output
to lower limit of rated value. The AC waveform should be off at zero degree.

MYE2441751: Tue Dec 01 11:14:23 2015 DS0- ueDec 01 111807 2015
? \/ BB0.22 5.00V 1k R 5.00V

Agilent Agilent

__________________________

i 500 ol : -
o 1001 | AC o " nm e A Agilent Technologies

90V/60Hz----4.2ms o 264V/50Hz---128ms
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5) DC output rising time
5.1 Test condition
Set output at maximum loading and no loading. Measure the time interval between
10% to 90%output during startup.

SO 20228, MY52441751: Tug Dec 01 11:2212 2015
[ 23.00¢ 20.0027 [ R 5.00V

DS0-X 20228, MY52441751: Tue Dec 01 11:25:43 2015
2 N 5.00v

Agilent

Agilent

i
i
________________________________________.,: __________ ;;j_ AR AR R EsEAE e

/ I

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

|
|
|
|
|
|
|
|
Il
1
|
|
|
|
|
|
|
|
|
I
|
|
|

+500.0mi

oC 10.0:1 | AC 100:1

+500.0mV
DC 10.0:1 | AC 100:1

9V160Hz----42mS---FuII Load 7 264V/50Hz---32.6mS---Full Load

Agilent Technologies

Agilent Technologies

DS0-% 20224, MY52441751: Tue Dec 01 11:27.26 2015
1.655s 10002 Bl 5000 2 B8 % 1 5.0y

Agilent 1 Agilent

10.0:1
100:1

[ b 1 tvommrmarmriorme oot

+500.0my 4 +500.0m\

i 1001 | A il 15 i amgleg T Agilent Technologies

90V/60Hz-----12.4mS---No Load 264V/50Hz----10.4mS---No Load

6) Line & load regulation
6.1Test condition
Measure line & load regulation according to below table load conditon: CC 0.25A

Input Voltage Output V at Max. | Output V at Min. Load Regulation | Spec.
load(V) load(V) (%)

90V/60Hz 12.094 12.461 2.99%

120V/60Hz 12.092 12.457 2.97%

180V/50Hz 12.088 12.454 2.98% <5%

220V/50Hz 12.085 12.458 3.04%

264V/50Hz 12.088 12.474 3.14%

Line Regulation | 0.07% 0.16%
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7) Efficiency
7.1Test condition
Output at max. load (CC 0.25A) .

Input Voltage Input Wattage(W) | Output Efficiency (%)
Wattage(W)
90V/60Hz 4.24 3.023 71.29
120V/60Hz 3.97 3.023 76.14
180V/50Hz 3.98 3.023 75.95
220V/50Hz 4.05 3.021 74.59
264V/50Hz 412 3.022 73.35
7.2 Avg Efficiency
Efficiency (%)
Input Voltage 25%Load | 50% Load | 75% Load |100% Load | Avg
120V/60Hz 82.93 81.31 77.9 76.14 79.57
220V/50Hz 78.57 80.31 77.31 74.59 77.69
& LGSR R EPCBHUR IR .

8) Output ripple & noise
8.1 Test condition
Ripple & noise are measured by using 20MHz bandwidth limited oscilloscope with a 10uF
capacitor paralleled with a high-frequency 0.1uF capacitor across each output.

[S0- 20228, WY52441751: Tue Dec 01 120336 2015 D30-% 20224, 52441751 Tue Dec D7 120433 2015
T 1.000s 20002 3 1 367% Z 1000 20,00z

Agilent
EL] ]

0.0:1
100:1

W ot e T p—" Agilent Technologies

—————— o Agilent Technologies

90V/50Hz-----150.5mV | 264V/50Hz----109.5mV
9) Over current protection

Input Voltage | Output Over current A) | Spec.

90V/60HZ 0.272 0.3A

264V/50HZ 0.29 )
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10) Short circuit protection

Auto recovery Protection

MYE2441745: Wed Dec 02 14:51:31 2015

Agilent

i s i o Agilent Technologies

MOSFET-VDS-120V/50Hz---162.5V(Auto
recovery Protection)

D30-% 20225, 52441745 WWed Dec 02 14:52.22 2015

0:1
100:1

+151.200% +171.250¢
oC 100:1 | DT 100:1

OSFET-VDS-373.5V/50Hz ----- 600V (Auto
recovery)

Agilent Technologies

11) Voltage stress on MOSFET & Rectifiers
11.1 Voltage stress on Triode & rectifiers full load:CC 2A

Agilent
R

+151.200%
100:1 ) DC

D30 20228, Wv52441745 \Wed Dec 02 14:57:14 2015
: . bhs 2000 ik

100:1
100:1

-18 +171.250V
oc 100:1 | DC 100:1

Diode-Vrrm--264V/50Hz----372.5V

Agilent Technologies
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12) Temperature rise

5 KK E 90VAC 264AC
1 FE B 83.1C 83.5C
2 xEBREA 91.0°C 92.1C
3 PN 3 66.7°C 59.4C
4 Ic 95°C 91.3C
5 W R 77.9C 76.3C
9 %N iEE 63.8°C 60.5C




- parameter
freq, step
- scan result

HM2731
1232276

Step[MHz]

0.002
0.010
0.025

EUT:
Test equipment:KH3932
SN

200611 AN 657

&7

End[MHz)

Transductor[PKJAV]): PK-1 | AV-1
2.000

Testtime[ms]: 30

Operator:
10.000
30.000

EMI TEST REPORT
Time:

PE+AY
ENS5022B

Start[MHz]
0.150
2.000

Organization:

Place:
Detector:
Limit:
Remark:
10.000
dBu¥
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13) EMI test

|||||||||||||||||

||||||||||||||||||||||
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|||||||||||||

|||||||||||

|||||||||||||||||

' ' '
r=--r---r--
'

' '
Lee-booob--
' ' '

100

30.000 MHz

10.00

5.00

230Vac L

0.50

0.150 MHz
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EMI TEST REPORT

---------------------------------------------------------------------------------------------------- pararmeter
Organization: Operator: EUT:

Place: Time: 2016111141 6:54 Test equipment:KH3932
Detector: PE+AY Testtime[ms]: 30 SN 1232276

Limit: ENG50228 Transductor|[PKJAY]): PK-1 | AV-1

Remark:

---------------------------------------------------------------------------------------------------- freq, step
Start[MHz] End[MHz] Step[MHz]

0.150 2.000 0.002
2.000 10.000 0.010
10.000 30.000 0.025%

-------------------------------------------------------------------------------------------- scan result

0.150 MHz 30.000 MHz

230Vac N
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EMI TEST REPORT

Organization: Operator:

Place: Time: 20061040712
Detector: PK+AY Testtime[ms]: 30

Limit: ENbLODZ22B Transductor[PK/AV]: PE-1 | AV-1
Remark:

Start{MHz] End[MHz]
0.150 2.000
2.000 10.000
10.000 30.000

---------------- parameter

EUT:
Test equipment:kH3932
SN: 1232276

---------------------- freq, step

Step[MHz]
0.002
0.010
0.025

------------------ scan result

0.150 MHz

120Vac N

30.000 MHz
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EMI TEST REPORT

Organization: Operator:

Place: Time: 2006114178
Detector: PK+AY Testtime[ms]: 30

Limit: ENbLODZ22B Transductor[PK/AV]: PE-1 | AV-1
Remark:

Start{MHz] End[MHz]
0.150 2.000
2.000 10.000
10.000 30.000

---------------- parameter

EUT:
Test equipment:kH3932
SN: 1232276

---------------------- freq, step

Step[MHz]
0.002
0.010
0.025

------------------ scan result

0.150 MHz

120Vac L

30.000 MHz
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L)
Radiated Emission Measurement
File :11 Dala :#2 Date: 2016/01/21 Time: 17:44:47
800 dBuV/m

FCC 158 3M Radiation

Maigin -6 dB

’“: 2 ) . | M
Mﬂhﬂ "m

-21
J0.000 40 50 G0 70 @0 [MHz] 00 400 500 GO0 FOO  1000.000

Site TOBY ETS Chamber #1 Polarization: Horizontal Temperature: 26
Limit: FCC 15B 3M Radiation Power:  AC120V/60Hz Humidity: ~ 55%
EUT: adapter Distance:
M/N: 1901
Mode: Full load
Mote: [

Reading Correct Measure- Antenna Table
Mo. Mk. Freq. Level Factor  ment Limit ~ Over Height Degree

MHz dBuv dBim dBul/m dBuVim dB Detector cm degrea  Comment

30211 3798 -14.09 23.89 40.00 -16.11 peak

36.6375 3580 -18.07 17.73 40.00 -22.27 peak

73.1025 36.57  -23.52 13.05 40.00 -26.95 peak

119.0180 42,57 -22.44 2013 43.50 -23.37 peak

166.06680 41.73  -2091 20.82 43.50 -22.68 peak

O th| &) ] k| =

188.4125 40.38  -20.85 19.53 43.50 -23.97 peak

120Vac KF
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Radiated Emission Measurement
File 211 Data #1 Date>2016/01/21 Time: 17:43:50
800  dBuV/m

FOC 158 3M Radiation

Maigin -6 di

-21

T

I

MWW

30,000 40

B0 70 B8O

[MHz]

300

400

500 &00 700 1000000

Site TOBY ETS Chamber #1

Polarization: Vertical

Temperature: 26

Limit: FCC 15B 3M Radiation Power:  AC120V/60Hz Humidity: 55 %

EUT: adapter Distance:

MIN: 1901

Mode: Full load

Note: [t

Reading Correct Measure- Antenna Table
Mo. Mk. Freq. Level Factor  ment Limit ~ Over Height Degree
MHz dBuV dB/m dBulim dBuWim dB Detecior cm degree  Comment

1 32.8637 4459  -15.73 28.86 40.00 -11.14 peak
2 " 442752 51.08  -21.97 29.12 40.00 -10.88 peak
3 55.6094 5119 -24.48 26.73 40.00 -13.27 peak
4 86.5029 44 47  -22.89 21.58 40.00 -18.42 peak
5 1654866 4340  -20.88 22.52 43.50 -2098 peak
& 182.6582 4327  -20.65 22.62 43.50 -20.88 peak

120VacEH
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Radiated Emission Measurement

File : 11 Data :#4 Dater 2016/01/21 Time: 17:48:36
800  dBuV/m

ENSS5022 ClassR 3 R adiation

Margin -& di

30
3 4 56
! M;w"ﬁ W.F \ bt
oty / I
\W
-20
30.000 40 50 G0 70 80 [MHz) 300 400 500 GO0 700 1000000
Site TOBY ETS Chamber #1 Polarization: Horizontal Temperature: 26
Limit: EN55022 ClassB 3M Radiation Power:  AC 230VI50Hz Humidity: ~ 55%
EUT: adapter Distance:
M/N: 1901
Mode: Full load
Note: [fff
Reading Comect Measure- Antenna Table
Mo. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuv dBim dBuVim dBuVim dB Detecior cm degree  Comment

32.4058 32.35 -1545 16.90 40.00 -23.10 peak

99.5281 38.36 -21.88 16.50 40.00 -23.50 peak

*121.8755 4611 -22.44 23.67 40.00 -16.33 peak

154.8204 4343  -20.86 22.57 40.00 -17.43 peak

178.7584 4361  -20.64 2297 40.00 -17.03 peak

191.7450 4354  -20.81 2273 40.00 -17.27 peak

230Vac 7K
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Radiated Emission Measurement
File 211 Data :#3 Date: 2016/01/21 Time: 17:47:51
0.0 dBuV/m

EMS5022 Classh I3M Radiation

Margin -6 di

a5

-21

f\ﬁvﬁ“jh%ﬂ%

WMMM

30,000 40 50 B0 70 B0

[MHz]

300

400 500 &0D FOOD

1000000

Site TOBY ETS Chamber #1

Polarization: Vertical

Temperature:

26

Limit: EN55022 ClassB 3M Radiation Power:  AC 230V/50Hz Humidity:  55%
EUT: adapter Distance:

M/N: 1901

Mode: Full load

Note: [

Reading Correct Measure- Antenna Table
Mo. Mk. Freqg. Level Factor  ment Limit ~ Over Height Degree
MHz dBuV dBim dBuVim dBuvim dB Detecior cm degree  Comment

1 43.6584 51.22 -21.70 29.52 40.00 -10.48 peak

2 Y 471589 5417  -23.19 30.98 40.00 -8.02 peak
3 58.0251 49.33  -24.51 24.82 40.00 -15.18 peak
4 89.9047 4497  -22.69 22.28 40.00 -17.72 peak
5 123.6885 43.73  -22.38 21.34 40.00 -18.66 peak
& 148.4410 4295  -21.30 21.65 40.00 -18.35 peak

230Vac #EH
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CDN

EMI TEST REPORT

---------------------------------------------------------------------------------------------------- pararmeter

Organization:

Place:

Detector: PE+AY
Limit: ENG5013
Remark:

Operator:

Time: 206114 F5
Testtime[ms]: 30
Transductor|PKJAY]: 10 } 10

EUT:
Test equipment:KH3932
SN: 1232276

---------------------------------------------------------------------------------------------------- freq, step

30.000

End[MHz]
300.000

Step[MHz]
0.100

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' scan result

30.000 MHz

120V CDN

300.000 MHz
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EMI TEST REPORT

---------------------------------------------------------------------------------------------------- pararmeter

Organization:

Place:

Detector: PK.+AY
Limit: ENG5013
Remark:

Operator:

Time: 20016111411 7:0
Testtime[ms]: 30
Transductor|PKJAY]: 10 } 10

EUT:
Test equipment:KH3932
SN: 1232276

---------------------------------------------------------------------------------------------------- freq, step

Start[MHz]
30.000

End[MHz)
300.000

Step[MHz]
0.100

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' scan result

h0.00

30.000 MHz

100.00

230V CDN

300.000 MHz





