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OB2238R Demo Board Manual Board Model:AD18V0.5A2238R.00
Doc. No.: OB_DOC_DBM_2238R02

« Lowest possible component count

G ongrint ! B . Standby power <75mW @264Vac

~ 0B2238 1924

« Efficiency measured >70% at full load

« Good dynamic response

« Comprehensive protection including

output short protection, OTP, OCP etc.

Revision History

Revise Date | Version Reason/Issue

2019-11-20 | 00 First issue

2019-12-18 |01 Update the photo of demo board

2020-07-06 | 02 Update board schematic
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1. Board Information

1.1.Board schematic
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Drain NC [ 3] L L2
L1 Drain NC E——O—m o
YY)
: ! Drain GND| 1 | —
RF D14 D2 A i
A —c Lt D4 /N C4 == =R4 DCOUT
OB2238R
ACIN
D54 D6 I
NS
1.2.Component list
No. Position Description Quantity
1 RF Resistor fuse 10R/1W 1
2 R4 SMD RES 20K /5% /1206 1
3 Cil E.C. 4.7uF /50V 1
4 C2,C3 E.C. 4.7uF /400V 2
5 C4 E.C. 470uF /25V 1
6 D1, D2, D5, D6 Diode 1N4007 4
7 D3 Diode M7 1
8 D4 Fast diode ES2J 1
9 L1 Inductor 2.2mH /0510 1
10 L2 Inductor 500uH /EE13 1
11 Ul 0OB2238R, DIP8 1
Total 15
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1.3.Inductor design

2T 3M 1350# ||
O Tape 2 | |
N1 |
% 1
® X 4 i
|
Bottom
1. Bobbin: EE13
2. Core: TDK PC40.
3. L2-4=500uH (at:10KHz, 1V)
Material Turns Inductance & Tolerance
®0.30 *1 2UEW 95 500uH=x=7%
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1.4.PCB Gerber File
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1.5.Snapshot

({3 0n-Bright

0OB2238 1924
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2. Converter Specification
2.1.Input Characteristics

B AC input voltage range 90Vac ~ 264Vac

B AC input frequency range 47Hz ~ 63Hz

2.2.0utput Characteristics

B OQutput voltage Vour 18.0V
B OQutput current loyt 500mA
B Operating frequency 40KHz
®  Output power ow

2.3.Performance Function

m  Standby Power < 75mW @ 264Vac/50Hz, no load, 25°C
m  Efficiency >70%
B Ripple & Noise <120mV

2.4.Protection Function

B Short Circuit Protection Output shut down with auto-restart
B Over Temperature Protection Output shut down with auto-restart
®  Over Current Protection Output shut down with auto-restart
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3. Performance Evaluation

3.1.Standby Power

Input voltage Pin (MW) Spec Remark
90Vac/60Hz 46 Pass
115Vac/60Hz a7 Pass
<75mW
230Vac/50Hz 51 Pass
264Vac/50Hz 58 Pass
Fi)
60 /
50 _—
40
30
20
10
o
90Vac/60Hz 115Vac/60Hz 230Vac/50Hz 264Vac/50Hz
Figure 1. Standby input power
3.2.Efficiency
Input voltage load 250mA load 500mA Spec Remark
90Vac/60Hz 80.47% 73.42% Pass
115Vac/60Hz 83.20% 81.22% 0% Pass
>
230Vac/50Hz 86.27% 85.46% ’ Pass
264Vac/50Hz 85.97% 85.50% Pass
100
80 /___..-f
60
40
load 250mMA
20
load 500mMA
0
90Vac/60Hz 115Vac/60Hz 230Vac/50Hz 264Vac/50Hz
Figure 2. Efficiency @ different load
©O0n-Bright Electronics Confidential

OB_DOC_DBM_2238R02




(I3 On-Bright

Brighten Your Life

Non-isolated Single Output Supply
Using OB2238R

3.3.0utput Voltage

Input voltage OmA | 100mA | 200mA | 300mA | 400mA | 500mA Spec Remark
90Vac/60Hz 18.93 18.05 17.93 17.86 17.81 17.79 Pass
115Vac/60Hz 18.94 18.07 17.95 17.87 17.82 17.81 Pass
230Vac/50Hz | 19.03 | 18.08 | 17.97 | 17.89 | 17.85 | 17.83 17.0-20.0V Pass
264Vac/50Hz 19.09 18.08 17.97 17.90 17.85 17.83 Pass
3.4.Dynamic (Figure 9)
Input voltage Vourmax (V) Vourmn(V) Spec Remark
90Vac/60Hz 18.82 17.92 Pass
115Vac/60Hz 18.82 17.92 Pass
230Vac/50Hz 18.78 17.86 17.0-20.0v Pass
264Vac/50Hz 18.78 17.86 Pass

Note: A dynamic loading with low load set at 0OmA load lasting for 20ms and high set at 500mA load lasting for 20ms is added to output.
The ramp is set at 0.25A/us at transient.

3.5.0ver Current Protection & Recovery

Input voltage OCP (mA) Recovery (mA) Spec Remark
90Vac/60Hz 763 759 Pass
115Vac/60Hz 843 837 Pass
21.1*oyr
230Vac/50Hz 946 9241 Pass
264Vac/50Hz 959 954 Pass
3.6.Ripple & Noise (Figure 7&8)
Input voltage No load (mV) Full load (mV) Spec Remark
90Vac/60Hz 24 78 Pass
115Vac/60Hz 28 70 Pass
<120mV
230Vac/50Hz 46 90 Pass
264Vac/50Hz 46 96 Pass
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3.7.Waveforms

Figure 3: 230Vac start at fuII load

Figure 4: 230Vac, start at full load
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Figure 7: 264Vac No- Ioad

CH3: Vps CH4: linguctor
230Vac #A, W##, Vps=340V

Figure 8: 264Vac, Full load
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Figure 9: 230Vac, 0~500mA load
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Figure 10: 230Vac, Output short to GND
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230Vac @ Full load 340 Figure 6
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3.8.Conducted EMI Test (EN55032 CLASS B standard)

Figure 11: 230Vac, Line QP Figure 12: 230Vac, Line AVG

o Level @BV Date: 20191023 g Level €BUY) Date: 2019-10-23
EN55032 CLASS B(QP)
2 EN55032 CLASS B(AV)
3 4
40 40
1 2 3 4
015 2 5 1 2 5 10 Y 015 2 5 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)

Site : Budiz(Shanghai) Shieldedl Site : Audix(Shanghai) Shieldedl
Condition : ENSS032 CLASS B(QF) ESH2-25-2019 LINE Condition : EN55032 CLASS B(AV) ESH2-25-2013 LINE
Project Ne. : Project No. :
Applicant : Applicant
EUT : EUT :
M/ : oB2238R M/N : 0B2238R
s/ : s/ :
Power Supply : 230V/S08Hz Power Supply : 230W/50Hz
Anxbient 1 22'C 48%RH Bmbient + 22'C 48%RH
Test line i L Test line P L
Test Mode : Test Mode :
Test Engineer : Kevin Test Engineer : Fevin
Memo : Memo :

Figure 13: 230Vac, Neutral QP Figure 14: 230Vac, Neutral AVG

Level (dBuV) Date: 2019-10-23 Level @BUV) Date: 2010.10.23
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2 EN55032 CLASS B(AV)

0
15 2 5 1 2 5 10 20 30 15 2 s 2 ° o»
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iien  Tussoss chaas (@ o5 2015 NETRar conaision ¢ ENSS032 CIASS DY) EStz-25-2019 NEOTRA
Bpplicans : on :
: W : oB2238R

wy : oE2238R iyl :
/N : Power Supply : 230v/508z
Power Supply : 230v/50Hz Ambient : 22'C sevmn
Bmpient i 22°C 2w Test line DN
Test line i Test Mode :
Test Mode : Test Engineer : Kevin
Test Engineer : Hevin semo
Meno :

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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