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Key features:
« Lowest possible component count

Om X « Standby power <100mW @264Vac
AD5V2222M 1432

. Efficiency measured >55% at full load

=10 O‘_
(—\' ._ /_ « Output voltage regulation +/-5%

« Good dynamic response
« Comprehensive protection including

output short protection, OTP, etc.

Revision History

Revise Date | Version Reason/Issue
2014-5-30 00 First issue

2014-6-25 01 Document optimization
2015-2-2 02 System optimization
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1. Board Information
1.1.Board schematic
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1.2.Component list
No. Position Description Quantity
1 F1 Resistor fuse 10R/1W 1
2 D2 Diode 1N4007 1
3 D4 Jumper 1
4 D5 Diode M7 1
5 D6 Superfast diode ES1J 1
6 CX1 X-Cap 223P/X2 1
7 C1,C2 E.C. 2.2uF /400V 2
8 C3 E.C. 330uF /10V 1
9 C4 E.C. 4.7uF /50V 1
10 C5 SMD Cap 1uF /25V 1
11 R1,R2 SMD RES 2M /5% /1206 2
12 R3 SMD RES 1R0 /1% /1206 1
13 R5 SMD RES 1K /5% /0805 1
14 U1 0B2222M SOP8 1
15 L1 Inductor 1mH /0510 1
16 L2 Inductor 350uH /®8*10 1
Total 18
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1.3.Inductor design
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10.0mm
. 10.0mm F C
Material Turns Inductance & Tolerance
®0.25*1 2UEW 98 350uH+10%
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1.4.PCB Gerber File
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1.5.Snapshot
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2. Converter Specification
2.1.Input Characteristics

B AC input voltage range

B AC input frequency range

2.2.0utput Characteristics

B Output voltage Vour
B Output current loyt
B Operating frequency

®m  Output power

2.3.Performance Function

m  Standby Power
B Efficiency

B Ripple & Noise

2.4.Protection Function

B Short Circuit Protection
B Over Temperature Protection

176Vac ~ 264Vac

50Hz

5.0V

200mA

40KHz

1.0W

< 100mW @ 264Vac/50Hz, no-load, 25°C

>55%

<100mV

Output shut down with auto-restart
Output shut down with auto-restart
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3. Performance Evaluation
3.1.Standby Power

Input voltage Pin (mW) Spec Remark
176Vac/50Hz 60 Pass
200Vac/50Hz 65 Pass
<100mwW

230Vac/50Hz 73 Pass
264Vac/50Hz 84 Pass
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Figure 1. Standby input power

3.2.Efficiency

Input voltage load 200mA Spec Remark
176Vac/50Hz 65.10 Pass
200Vac/50Hz 64.80 Pass
>55%
230Vac/50Hz 64.10 Pass
264Vac/50Hz 63.20 Pass
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Figure 2. Efficiency @200mA load
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3.3.0utput Voltage

Input voltage OmA SmA 10mA 50mA | 100mA | 200mA Spec Remark
176Vac/50Hz 5.102 5.006 4974 5.120 5.052 4.964 Pass
200Vac/50Hz 5.108 5.000 4.964 5.080 5.055 4.964 4.75~5 25\ Pass
230Vac/50Hz | 5.114 | 4.999 | 4952 | 4.993 | 5.053 | 4.960 ' ' Pass
264Vac/50Hz 5.137 5.001 4.947 4.940 5.056 4.960 Pass
3.4.Dynamic (Figure 9)
InpUt VOltage VOUT—MAX (V) VOUT—MIN(V) SpeC Remark
176Vac/50Hz 5.270 4.880 Pass
200V H 27 4.870 P
00Vac/50Hz 5.270 4.5~5 5V ass
230Vac/50Hz 5.270 4.870 Pass
264Vac/50Hz 5.270 4.865 Pass

Note: A dynamic loading with low load set at 5mA load lasting for 5ms and high set at 200mA load lasting for 5ms is added to output.
The ramp is set at 0.25A/us at transient.

3.5.0ver Current Protection & Recovery

Input voltage OCP (A) Recovery (A) Spec Remark
176Vac/50Hz 0.285 0.277 Pass
200Vac/50Hz 0.290 0.286 Pass
21.1*lout
230Vac/50Hz 0.293 0.290 Pass
264Vac/50Hz 0.302 0.297 Pass
3.6.Ripple & Noise (Figure 7&8)
Input voltage No load (mV) Full load (mV) Spec Remark
176Vac/50Hz 20.0 45.0 Pass
200Vac/50Hz 19.8 46.0 100mV Pass
<
230Vac/50Hz 23.8 46.0 m Pass
264Vac/50Hz 25.0 45.0 Pass
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3.7.Waveforms

Figure 3: 230Vac, start at full load

TELEDYNE LECHOY
CH1: Vds CH4: Ilnductor
230Vac #A, H# ), Ves=344V

Figure 5: 230Vac, output short

Figure 4: 230Vac, start at full load
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CH1: Vg CH4: linguctor
230Vac #A . IHE I ZIWIERETF, Vas=344V

Figure 6: 230Vac, output short

TELEDYNE LECHOY
CH1 Vds CH4 Ilnductor
230Vac #A, fiitikzEE, Ves=342V

Figure 7: 230Vac, no-load
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CH1: Vg CH4: |nguctor
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Figure 8: 230Vac, full load

TELEDYNE LECROY

CH2: Vripple
230Vac #A, 2, Vipple =23.8mV

Ty
JAINE 381,29 AW TELEDYNE LECROY TIINE 3822200

CH2: Vripple
230Vac #iA, 5 #: Vippe=46mV
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Flgure 10: 264Vac, no-load

Flgure9 230Vac, 5~200mA load
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TELEDYNE LEChOY
CH2: Vout CH1: Vs CH4: linguctor
230vVac #iA, HEHZEMW, Vou =4.87-5.27V 264Vac A, Z#, Ves=396V

Flgure 11: 264Vac, full load Flgure 12: 264Vac, output short
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TELEDYNE LEchoY
CH1: Vds CH4: Ilnduclor CH1: Vds CH4: Ilnduclor
264Vac fiA, iH#, V=400V 264Vac A, FHETES, V=396V
Input Vis_max(V) Remark
264Vac @ no-load 396 Figure 10
264Vac @ full load 400 Figure 11
264Vac @ output short 396 Figure 12
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3.8.Conducted EMI Test (EN55014 Class B Standard)

Figure 13: 230Vac, Line QP

Figure 14: 230Vac, Line AVG

20 Level (dBuV) Date: 2015-02-04 . Level (dBuV) Date: 2015-02-04
EN55014-1QP
EN55014-1 AV
40 40
0 L]
A5 2 1 2 10 20 30 A5 2 1 2 10 20 30
Frequency (MHz} Frequency (MHz)

Fite : AudixiShanghai) Shieldedl gite : Audix(Shanghai) Shieldedl
Condition : ENS5014-1 QP ESHZ-Z5-2014 LINE Condition : EN55014-1 AV ESH2-Z5-2014 LINE
Project MNo. : Project No.
Applicant : Applicant :
EUT : OB2222M EUT : OB22ZZH
MmN : DENO MW : DEMO
S/N H S0 :
Power Supply : 230V/50Hz Power Supply : 230V/50Hz
Ambient : 22'C 48%RH Inbient 1 22'C 4B%RH
Test line : L Test line : L
Test Mode H Test Mode :
Test Engineer : Seven Test Engineer 1 Seven
Mewo Mewo

Figure 15: 230Vac, Neutral QP

Figure 16: 230Vac, Neutral AVG

80 Level (dBuV) Date: 2015-02-04 20 Level (dBuV) Date: 2015-02-04
EN55014-1 0P
EN55014-1 AV
40 40
0 0
A5 .2 1 2 10 20 30 15 2 1 2 10 20 30
Frequency (MHz) Frequency (MHz)

Site : Audix (Shanghai) Shieldedl Site : Audix(Shanghai) Shieldedl
Condition : ENS55014-1 QF ESH2-Z5-2014 NEUTRAL Condition : EN55014-1 AV ESH2-25-2014 NEUTRAL
Project No. : Project No.
Applicant : Applicant :
EUT : OBzzzzl EUT 1 OBzzzzM
it : DEMO /N : DEMO
3N : /N :
Power Supply : 230V/50Hz Power Supply 1 230V/50Hz
Idaient 22'C 48%RH inbient 22'C 483RH
Test line N Test line N
Test Node : Test Mode :
Test Engineer 1 Seven Test Engineer : Seven
M=o Mexio
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3.9.Power Disturbance Test

Figure 17: 230Vac, QP Figure 18: 230Vac, AVG

20 Level (dBpW) Date: 2015-02-04 20 Level (dBpW) Date: 2015-02-04

EN55014-1 POWER OP

EN55014-1 POWER AV

40 40
1
]
%30 34, 138, 192. 246 300 30 8. 138. 192. 246. 300
Frequency (MHz} Frequency (MHz)
Site : Audix (Shanghai) Shieldedl SltE. ) : hudix (Shanghai) Shieldedl
Condition : ENS5014-1 POUER QP CLAMP-NDS-21-2014-1 Condition : ENS5014-1 FOVER AV CLAMP-MDS-21-2014-1
Project No. : Project No. :
Applicant : Applicant :
EUT 1 OBzz2zM EUT 1 OBzzZzM
nN : DENO N : DEMO
/M : 3/H :
Power Supply 1 230V/50Hz Power Supply H 23?\”505‘&
Ardbient 1 22'C 48%RE Arbient 1 22'C 4B%RE
Test line : AC Line Test line AC Line
Test Mode : Test Mode :
Test Engineer : Seven Test Engineer : Seven
Memo . Mero H
Read Cable LISH Limit Over £ Lavel LReacll Cible . LTILSN et Lir_rut LQV@{ N
Fregy Level Level Loss Factor Factor Line Limit Remarl reg Ve eve oss Factor Factor ine imi emar
MHz dBuv dBuv dB 4B 4B dBuv EE] MH=z dBuv dBuV dB dB dB dBuV dB

1 38.390000 37.74 16.81 0.97 19.96 20.93 45.32 -7.58 QP 1 135.470000 29.863 6.71 0.97 19.95 20.92 35.32 -6.69 Averas

Disclaimer
On-Bright Electronics reserves the right to make corrections, modifications, enhancements, improvements,
and 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
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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