(> 0n-Bright

Brighioen Your Life

65W Adapter Module Using OB2202

AD19V3.42A2202.00

Subject

0OB2202 Demo Board Manual

Board Model: AD19V3.42A2202.00
Doc. No.: OB_DOC_DBM_0200

Key Features

. Standby power less than 0.21W under 240VAC no load

. High efficiency more than 89.20% under normal line with full load

. OCP with line compensation

. Programmable soft start

. Precise OVP

. Low components count

. Meet EN55022 EMI

. Pass 4kV surge test

. Pass 15kV/8kV ESD test

Revision History

Revise Date | Version

Reason/Issue

2007-09-30 | 00

First issue

©O0n-Bright Electronics

Confidential
OB_DOC _DBM 0200



i 65W Adapter Module Using OB2202
‘Igﬂﬂ-nl‘lﬂllt apter Module Using

Erighion Your Life AD19V3.42A2202.00

Contents Index

Y Vo F=T'o Zo gl FoT [U] (=37 Y=Y o2 1T o%- 1T o S RR 4
1.1 Input CharacteristiCs ..........oooviiiiiii 4
1.2 Output CharacteriStiCSs.......oooiiiiiie et a e e e 4
1.3  Performance SpPeCifiCatioNS..........c.eueiiiiiiee e e e 4
14 o] (= Tor (o] g == |11 ] = PRSP 4
1.5 T YY) o g =Y o < PR 4
2 Adaptor Module INformation..............iiiiirie s 5
2.1 SCREMALIC ... 5
2.2 O = B 7= 4 o= 1 PSPPSR 6
2.3 = 1|0l 4 B (Y = | PSPPSR 7
D v T o153 (0] 4 Tl I 1= T o USRS RR 9
2.4.1  Transformer SPECIfICAtION ........c..c.ooiiiiiiceeceeee e et 9
2.4.2  Transformer Winding data............ccccooviiiiiiiiiiicceeeeet ettt neas 9
2.5  Adaptor Module SNapShot........coo i e e 10
3 Performance Evaluation............ccooiiiiicii e e e 1"
3.1 INPUE CharaCteriStiCS ......uiiiiiiieeeec e e e e e e e e e as 12
3.1.1 Input current and Standby POWET ...........cooviiiiiiieieeee et 12
B2 EffICIBNCY .ttt ettt et ettt e 12
I O 101 o UL A @ o T=T = ox 114 1] 1 o= 12
3.2.1 Line Regulation & Load ReguIAtioN ..............ccoouiiiiciiie e 12
3.2.2 RIPPIE & INOISE......oeeieeeeeeeeee ettt et ettt te e e ete e teeteeeteeeteeteeteeteenteenren 13
3.2.3  Overshoot & UNAershOot ... ..ottt ettt ene s 14
3.2.4  DYNAMIC TEST....oieieiei ettt ettt ettt ettt et et ettt et e e beete e st e b e e beeseenbesbeereeseenne 15
3.2.5  TiME SEQUEBNCE ...ttt ettt et ettt ettt et et e ereere et et e eteersenseeseereereenne 16
3.3 L 0] (= Tox 1o o F= T 18
3.3.1  Over Current Protection (OCP) .......cc.o oottt ettt 18
3.3.2  Over Voltage ProteCtion (OVP).........cooui oo 18
3.3.3  Brownout/ Brownout reCOVEIY tSt.........c.ooviiiiiiiiciceccee e 18
3.3.4 Line Over Volgate ProteCON ............c.ooviiuiiiieeeeeeeee e 18
3.3.5  Short CircUit Prot@CtioN............cocuiiiiiiiieeeeee ettt et 18
G Y =T R 19
3.4.1  CoNAUCIEA EMITESE ..ottt ettt et sb e e beessesbesbeeaeeseenns 19
3.4.2 Radiation EMITEST. ..ottt sttt et b e s sttt nseseeneeee 19
R T I I 1 =Y PSR 20
S I I o o1 (g T IR =Y PR RRRR 20
4 Other important Waveform ... s 21
4.1 Vdd, FB, Sense& Gate waveform at no load/25% load/50% load/full load......................... 21
4.2 MOSFET VDS , CS ,Output diode VAK waveform at full load, start/normal/output short ... 22
4.2.1 VDS and VAK at full load, start/normal/output short...............c.ocooeiiiiiiieee, 22
422 VDS ,CS & VAK at full load, start waveform...........cccccoevveieiiinieicieieeeeeeeevee e 22
4.2.3 VDS ,CS & VAK at full load, Nnormal WaVefOrM ...........ooeoeee oo 23
4.2.4 VDS ,CS & VAK at full load, output short waveform............c..ccoooveviiiiiccceeeeeeeeeeeee, 24
©0n-Bright Electronics Confidential
OB_DOC_DBM _0200



i 65W Adapter Module Using OB2202
‘Igﬂﬂ-nl‘lﬂllt apter Module Using

AD19V3.42A2202.00

Brighien Youwr Life

Figures Index

Fig. 1 R&N waveform@9I0VAc; NO 08U .............cueeiiiiiiii it ee e 13
Fig. 2 R&N waveform@90Vac; fUll IOAQ ................coouiuiiiiiiiii e 13
Fig. 3 R&N waveform@264Vac; N0 IOAQ ...............cooiiuiiiiiiiiii et 13
Fig. 4 R&N waveform@264Vac; fUll I0ad ... 13
Fig. 5 Overshoot waveform@90Vac; fUll I0Ad ...t 14
Fig. 6 Overshoot waveform @90Vac; N0 I0AQ ...............ccouiueiiiiiiii et naeea e 14
Fig. 7 Overshoot waveform @264Vac; fUll 0Ad ................coueiiiiuiiii e 14
Fig. 8 Overshoot waveform @264Vac; N0 I0AQ ................ccouueiiiiiii et 14
Fig. 9 Undershoot waveform @264Vac; full 10ad ...................ccooocuuieiiiiiiiieciieeee e 15
Fig. 10 Dynamic waveform @O90VAC iNPUL................ccccuueiieee ettt e e aa e e e e snnanaees 15
Fig. 11 Dynamic waveform @ 132Vac INPUL.............ooiueeiiiiieie ettt sba e e ee e 15
Fig. 12 Dynamic waveform @180VaAc iNPUL..............ccueiii it sr e e e 16
Fig. 13 Dynamic waveform @264Vac iNPUL...............ccuueu ittt e e snee e 16
Fig. 14 Turn on waveform @90VaAc; fUll 0Ad .................cooiiiiiiiiiiii et 16
Fig. 15 Turn on waveform @264Vac, fUll 10ad ..................oouiiiiiiiiiiii e 16
Fig. 16 Hold up waveform @90Vac; fUll 0Ad.................ccooiuiiiiiiiiiiii e 17
Fig. 17 Hold up waveform @264Vac; fUll I0AJ..................ccueiiiiiiii ettt nneeea e 17
Fig. 18 Rise waveform @90VAcC; fUll 0AU ................cucuiiiiiiiie ettt e e e e enaeeeeees 17
Fig. 19 Rise waveform @264Vac; fUll I0AJ................ccuiiiiiieiie it e e e e nnaeea e 17
Fig. 20 Vdd,FB,Sense&Gate wave form@9I0Vac; N0 10ad ...............ccceeeueieciuieeeieeeieeeciiieeee e 21
Fig. 21 Vdd,FB,Sense&Gate wave form@90Vac; 25% 10ad.............ccccceovieeiiiiiiiiiiie e 21
Fig. 22 Vdd,FB,Sense&Gate wave form@90Vac; 50% load..............c.cccooveeiiiiiiiiiiiiiee e 21
Fig. 23 Vdd,FB,Sense&Gate wave form@9I0Vac; full 10ad ..............ccccoouiiiciiieeiieiieeceeee e 21
Fig. 24 Vdd,FB,Sense&Gate wave form@264Vac; N0 10ad .............ccccceoeeeccueiieiieeiieeciieee e 21
Fig. 25 Vdd,FB,Sense&Gate wave form@264Vac; 25% 10ad...............cooueccueeeeeeeiiiiiciieeae e 21
Fig. 26 Vdd,FB,Sense&Gate wave form@264Vac; 50% 10ad...............coouiiieiiiiiiiiiieea e 22
Fig. 27 Vdd,FB,Sense&Gate wave form@264Vac; full 10ad ...............ccooiiiiiiiiiiiiieee e 22
Fig. 28 VDS ,CS & VAK start waveform@90Vac; full 10ad ...............cccoooiiiiii e 22
Fig. 29 VDS ,CS & VAK start waveform@264Vac; full 10ad ...............ccccooeveeiiiiiiiiiiiiiee e 22
Fig. 30 VDS ,CS & VAK normal waveform@90Vac; full 10ad ..................cccooeeiiiiiiiiiiiiee e 23
Fig. 31 VDS ,CS & VAK normal waveform@90Vac; 50% 10ad ............ccccoveeeiiiiieiiiiiiee e 23
Fig. 32 VDS ,CS & VAK normal waveform@90Vac; 25% 10ad ............ccccocveeeiiiiieiiiiiiee e 23
Fig. 33 VDS ,CS & VAK normal waveform@264Vac; full 10ad ................ccccovueeeiieiiiiiiiiiiiiee e 23
Fig. 34 VDS ,CS & VAK normal waveform@264Vac; 50% 10ad ..............ccccoueeeieeiiiiiciiiieee e 23
Fig. 35 VDS ,CS & VAK normal waveform@264Vac; 25% 10ad ..............ccccoueeeeeeeiiiiciiiiieee e 23
Fig. 36 VDS ,CS & VAK output short waveform@90Vac; full Ioad................cccocooeiiiiiiiiniiiiiiiieeeee 24
Fig. 37 VDS ,CS & VAK output short waveform@264Vac; full load................cccccoooiiiiiiiiiiiiieiee 24

Tables Index

Table 1 Input current at fUll IOAQ..................uuuuueuiueii e e e e e ee e e e ans 12
Table 2 Standby power at N0 10ad With LED ................ooi e a e e 12
TADIE 3 ETfICIBNCY ..ottt et e ettt e e e st et e e e st bt e e e sbae e e e sbeeeea 12
Table 4 Line Regulation & Load ReGUIALION .................ccccccuuueeeiie it a e 12
Table 5 Ripple & NOISE MEASUIE MESUILS...............ueeeiee it a e e e e 13
Table 6 Overshoot/undershoot measurement reSUILS ..................cocccceueeeeieeeieeeciieeee e 14
Table 7 Output voltage under dynamiC tESE ...............coiiiicciieeeie et e e e e e e e e e eanes 15
Table 8 Turn-on delay /hold-up/Rise time measurement reSultS ................cccoccvveeeeeeeeieeciieee e 16
Table 9 OCP value VS. iNPUE VOIEAGE ............cccccuieieeiie ettt e e e e e e aae e e e e e e e e nnes 18
Table 10 LOAd OVP LESE FOSUIE ...ttt e e e e e e et e e e e e e e e s snntaaneeaeeeaeanns 18
Table 11 BrowWnOUE tESE FESUIL...............eeeeeeee ettt e et e e e e e e et ee e e e e e e e e snntaneeeaaeeeeanns 18
Table 12 Lin€@ OVP EESEFESUIE ...ttt ettt e e e e e e eee e e e e e e e e snntneeenaaeeeeanns 18
TabIe 13 SCP EESE FESUIL ..ottt e e e ettt e e e e e e s nenee e e e e e e e e e nrnneeaaaaeaeaanns 18
©0n-Bright Electronics Confidential
OB_DOC_DBM _0200



i 65W Adapter Module Using OB2202
‘Ignﬂ-nl‘lﬂllt apter Module Using

AD19V3.42A2202.00

Brighioen Your Life

1 Adaptor Module Specification
1.1 Input Characteristics

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

®  Input current 1.50 Arms max.

1.2 Output Characteristics

®  Output Voltage 19.0V
®  Qutput Tolerance 5%
®  Min. load current 0A

®  Max. load current 3.42A

1.3 Performance Specifications

®  Max. Output Power 65W

®  Standby Power <0.5W @ 240V/50Hz, no load

® Efficiency >85% @Ave. 25/50/75/100%Load, normal line, 25°C
®  Line Regulation 2%

®  Load Regulation +5%

®  Ripple and Noise <380mVpp

®  Hold up Time 10m Sec. Min. @100Vac with full load

®  Turn on Delay Time 2 Sec. Max. @100Vac with full load

1.4 Protection Features

®  Short circuit Protection Output shut down with automatic recovery

®  QOver Voltage Protection Output shut down without automatic recovery

1.5 Environments

" Operating Temperature 0C to +40C
" QOperating Humidity 20% to 90% R.H.
®  Storage Temperature -40°C to +60°C
®  Storage Humidity 0% to 95% R.H.
©O0On-Bright Electronics Confidential
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2 Adaptor Module Information

2.1 Schematic
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2.2 PCB Gerber File
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2.3 Bill of material

Position Description QTY
BD1 Diode, bridge recovery, GBP306, 3A/ 600V 1
C1 Capacitor, aluminum electrolytic, 120uF/400V, -40/105°C,+20%,®18*30mm 1
Cc2 Capacitor, metal poly, 10nF/630V, -40/105°C,+20% 1
C3 Capacitor, ceramic,18nF/25V, X7R, +10%,SMD0805 1
C4.C5 Capacitor, ceramic,100PF/25V, X7R, +10%,SMD1206 2
C6 Capacitor, aluminum electrolytic, 22uF/50V, -40/105°C,+20% 1
C7.C15 Capacitor, aluminum electrolytic, 4.7uF/50V, -40/105C,+20% 2
C8 Capacitor, ceramic,100nF/50V, X7R, +10%,SMD0805 1
C9 Capacitor, ceramic,1nF/200V, X7R, +10%,SMD1206 1
C10.C11 Capacitor, aluminum electrolytic, 680uF/25V, -40/105°C,£20%,$10*20mm 2
C13 Capacitor, aluminum electrolytic, 470uF/25V, -40/105°C,+20%,P10*16mm 1
C14 Capacitor, film,100nF/50V, -40/105°C,+10%, 1
c18 Capacitor, ceramic,220PF/25V, X7R, +10%,SMD0805 1
C19 Capacitor, ceramic,220nF/25V, X7R, +10%,SMD0805 1
CON1 Connect,AC SOCKET,2.5A/250Vac,3PIN 1
CX1 Capacitor,X2, 0.47uF/275VAC, -40/105°C,+20% 1
CY1.CY2.CY3 Capacitor,Y2,disk, 2.2nF /250VAC, -40/105°C,+20% 3
D1 Diode ,fast recovery, 1N4007, 1A/1000V,DO-401 1
D2 Diode ,fast recovery, 1N4148, 0.1A /100V,DO-35 1
D3 Diode ,fast recovery, FR104, 1A/600V,DO-401 1
D4.D5 Diode,dual schottky, STPS20H100CT, 2*10A/100V,TO-220 2
D6.D7 Diode ,fast recovery, 1N4148, 0.1A /100V,SMD1206H 2
F1 Fuse, 3.15A/250V, ®4*10mm 1
L1 Bead Core, 1 uH,+10%, core2.2*5.5*7.5mm,$»0.80mm*1Ts 1
L2 Inductor,power choke,3.3uH,+10%,core, ®4*15mm, ®0.90mm*10.5Ts 1
BC1 Bead Core,0.8uH ,0.05R,£10%,SMD1206 1
CORE Bead Core,for D8 cathode,3.5*8*0.8mm 1
LED LED, ®5mm 1
LF1 Inductor, choke,dual winding,6mH min, core13.8*7.5 *7.5mm, ®0.50mm*2P*30Ts 1
LF2 Inductor, choke,dual winding,18mH min, core18 *9.5*7.5mm, ®0.50mm*42Ts*2 1
LF3 Inductor, choke,dual winding, 80uH min, core10.5*5.5*4.5mm, ®0.80mm*3Ts*2 1
MOV1 Varistor ,disk, 7D471,300Vac rms max,385Vdc rms max, 600Amax,®7mm 1
Q1 MOSFET,cool MOS power N-channel, SPP11N60C3, 11A/650V,0.38R,TO-220 1
R1.R2. Resistor,chip, 1.5M ,1/2W,+5%,SMD1206 2
R3 Resistor,chip, 22R,1/4W,+5%,SMD0805 1
R4 Resistor,chip, 4.3K,1/2W,+5%,SMD1206 1
R5 Resistor,chip, 100R,1/2W,+5%,SMD1206 1
R6 Resistor,chip,10R,1/4W,+5%,SMD0805 1
R7 Resistor,metal film,axial,RN55,100K, 1W, 5% 1
R8.R18 Resistor, chip, 47R,1/2W,+5%,SMD1206 2
©0n-Bright Electronics Confidential
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R9 Resistor,chip, 160K, 1/4W,+1%,SMD0805 1
R10 Resistor,metal film,axial,RN55,0R16, 2W, £1% 1
R11 Resistor,chip, 10K ,1/2W,+5%,SMD1206 1
R12.R13 Resistor,chip, 5.1M ,1/2W,+5%,SMD1206 2
R14 Resistor,chip, OR ,1/2W,+5%,SMD1206 1
R16 Resistor,chip, 47K,1/2W,+5%,SMD 1206 1
R17 Resistor,chip, 2R ,1/2W,+5%,SMD1206 1
R19 Resistor,chip, 6.8K,1/4W,+5%,SMD0805 1
R21 Resistor,chip, 510R ,1/4W,15%,SMD0805 1
R22 Resistor,chip, 2K,1/4W,+5%,SMD0805 1
R23 Resistor,chip, 33K,1/4W,+1%,SMD0805 1
R24 Resistor,chip, 100R,1/4W,+5%,SMD0805 1
R25 Resistor,chip, 240K,1/4W,+1%,SMD0805 1
R26 Resistor,chip, 4.99K,1/4W,+1%,SMD0805 1
R27 Resistor,chip, 100K ,1/2W,+5%,SMD1206 1
R28 Resistor,chip, 30K,1/4W,+1%,SMD0805 1
RTH1 NTC thermistor,disk, 5R-9,5R,8Arms, ®9mm short
T1 Transformer, 385uH,10KHz/1V,PQ3218 1
U1 IC,QR controller, OB2202, SO-8 1
u2 IC,Photocoupler ,PC817C, DIP4 1
u3 IC,Precision Adjustable Shunt Regulator ,TL431, SOT-89 1
PCB OBPD65W,49.2*125.9mm 1
©0n-Bright Electronics Confidential
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2.4 Transformer Design

2.4.1 Transformer Specification

3 N5' (o @ A(Ti i £) 1T tape x4
2 uf | - 1T copper
1N @ : B(FifihZt) 1T tape x2
6 o)l lce 10 1T copper
N3 | N4
| 1T tape x4
5 Y 11
1T copper
Note: 1T tape x2
1T copper
1. Bobbin: PG3218 (12 Pin) ;X:+1Pin4.7.8.9. cut off 1T tape x1
2. Core M1 Jii: TDK PC 40~445 7).
3.L1-3=385uH +/-5%. (at:10KHz 0.3V)
4. HI-POT: (60 Hz/5 m A/2 SET) Bottom
Pri to Sec 3750 Vac; Prito core 1800Vac
2.4.2 Transformer Winding data
c Winging Material Start Turns | Finish Remark
1 N1 ©0.45*2 2UEW 1 7 — AWk
2 TAPE TAPE W=8.5mm (Y) 1.3
3 Copper Copper W=8mm P=0.02mm 1.1 5
4 TAPE TAPE W=8.5mm (Y) 1.3
5 N2 ®0.60*2 — R4k A 5 B
6 TAPE TAPE W=8.5mm (Y) 1.3
7 Copper Copper W=8mm P=0.02mm 1.1 5
8 TAPE TAPE W=8.5mm (Y) 1.3
9 N3 ©0.45*2 2UEW — 7 2
10 TAPE TAPE W=8.5mm (Y) 1.3
11 N1’ ©0.12*3 2UEW 6 5 5 [
12 TAPE TAPE W=8.5mm (Y) 1.3
13 N5 ©0.45*2 2UEW 2 7 — ATk
14 TAPE TAPE W=8.5mm (Y) 1.3
15 Copper Copper W=8mm P=0.02mm 1.1 5
16 TAPE TAPE W=8.5mm (Y) 1.3
17 N2’ $0.60*2 — 454 A 5 B
- b ] ¢ 5|
18 N4 $0.20*1 R4k 10 2 11 N2
19 TAPE TAPE W=8.5mm (Y) 1.3
20 Copper Copper W=8mm P=0.02mm 1.1 5
21 TAPE TAPE W=8.5mm (Y) 1.3
22 N5’ ©0.45*2 2UEW — 6 3
23 TAPE TAPE W=8.5mm (Y) 3
©0n-Bright Electronics Confidential

OB_DOC_DBM _0200



B 65W Adapter Module Using OB2202
‘I%g“_nrmht apter Module Using

ton Yo Lita AD19V3.42A2202.00
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3 Performance Evaluation

This session presents the test results of OBPD65W-H190A 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.

Performance Highlights
e  The standby power is about 0.21W under 240Vac/50HZ no load.
e The efficiency more than 89.20% under normal line with full load.
e ESD passed 15kV air discharge and 8kV contact discharge test.
e EMI passed EN55022 and FCC15 Class B test with more than 6dB margin.

Characterization Results Summary

Test Item Test result
1. Input characteristics
Input current (90V/60Hz, full load) 1.35A Max
Standby power at no load with LED (240Vac) 0.21W
Averaged Efficiency (110Vac, 25%~100% load for PCB end) 89.20%
2 .Output characteristics
Line regulation 0.3%
Load regulation 0.26%
Ripple & noise 63mV
Over shoot 0.93% Max
Under shoot 0.85% Max

Dynamic test 238mV
3. Time sequence (90Vac, Full load)

Turn on delay time 1790mS
Hold up time 12mS
Rise time 19.7mS
4. Protections
Over voltage protection 23.9V
Over current protection (90Vac ~264Vac) 4.16A ~4.64A
Short Circuit protection OK
Test Equipments
Item Vender Module
AC Source: WEST WEW1010
Digital Power Meter YOKOGAWA WT210
Electrical Load Prodigit 3315C
Oscilloscope LeCroy WS424
Multimeter VICTORY VC9807A

©0n-Bright Electronics
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3.1 Input Characteristics
3.1.1 Input current and Standby power
The module was tested at different input voltages (from 90Vac to 264Vac)
Table 1 Input current at full load
Input Voltage 90V/60Hz | 110V/60Hz | 132V/60Hz | 180V/50Hz | 220V/50Hz | 264V/50Hz
Input
Current(A) 1.35 1.14 1.00 0.80 0.69 0.62
Table 2 Standby power at no load with LED
Input Voltage | 90V/60Hz | 110V/60Hz | 132V/60Hz | 180V/50Hz | 220V/50Hz | 264V/50Hz
Pin (W) 0.130 0.138 0.146 0.170 0.194 0.239
3.1. 2 Efficiency
Table 3 Efficiency
Effici %
Vin iciency (%) Average Eff (%)
25% Load 50% Load 75% Load 100% Load
90V/60Hz 88.52 89.11 88.48 86.92 88.25
110V/60Hz 88.85 89.72 89.56 88.68 89.20
132V/60Hz 88.95 89.86 90.17 89.63 89.65
180V/50Hz 88.37 89.66 90.36 90.32 89.67
220V/50Hz 87.98 89.17 90.06 90.34 89.38
264V/50Hz 87.18 88.60 89.36 90.02 88.79
Average Eff (%) 88.30 89.35 89.66 89.31
Note: All data was measurement at PCB end.
3.2 Output Characteristics
3.2.1 Line Regulation & Load Regulation
Table 4 Line Regulation & Load Regulation
Output Voltage (V) Load Regulation
Input Voltage o
No Load Half Load Full Load (%)
90V/47Hz 19.18 19.17 19.17 0.05
110V/60Hz 19.18 19.17 19.17 0.05
132V/63Hz 19.18 19.17 19.17 0.05
180V/47Hz 19.18 19.16 19.16 0.1
240V/50Hz 19.18 19.14 19.14 0.2
264V/63Hz 19.18 19.12 19.12 0.3
Line Regulation (%) 0 0.26 0.26
Note: All data was measured at PCB end.
©0n-Bright Electronics Confidential
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3.2.2 Ripple & Noise

Table 5 Ripple & Noise measure results

R&N (mV)
Input Voltage Waveform
No Load Full Load
90Vac/60HZ 50mV 61mV Fig.1
132Vac/60HZ 56mV 31mV Fig.2
180Vac/50HZ 59mV 20mv Fig.3
264Vac/50HZ 63mV 30mVv Fig.4

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

R&N Waveform

T B FE AR

T 8l

B WE BIE BE SW XALE e

Measue P1akpk(C3) P2--- P3--- Pa--- PS--- PE--- Measure Lot !JVD}![C3] P2--- PE--- Pl

::,:::.( 50 'n; o & 'n‘;

;hTra\llr;g.nlln;i;El[s) in the filename were uncatzd o sllow auto-numbering. LeCroy BIZTI007 3 31:A0F
Fig. 1 R&N waveform@90Vac; no load Fig. 2 R&N waveform@90Vac; full load

HEh

msnslm vmr?;[(z: - & [= [ [ P - mm":lm va;o:](:s} [ & [ 3 [ (R PE-- -
ol - v ] _ ot — p
_'h.muing. num:;r[s) in the filaname wars runcated 1o allow 3uto-numbsring, _h.\_raiung numi;;u[;) in the filaname wers funcated 1o allaw suto-numbering,
Fig. 3 R&N waveform@264Vac; no load Fig. 4 R&N waveform@264Vac; full load
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3.2.3 Overshoot & Undershoot
Ac input switches ON for overshoot and OFF for undershoot

Table 6 Overshoot/undershoot measurement results

Input Voltage Load Item Meas. Data (%) Waveform
Eull load on\;eerfsh:oo;t 0.93 Fig.5
90V/60Hz - .
overshoot 0.74 Fig.6
No load
undershoot
overshoot 0.83 Fig.7
Fullload ndershoot 0.85 Fig.9
264V/50Hz undershoo ' A
overshoot 0.87 Fig.8
No load
undershoot

Overshoot and undershoot waveform

T SN EX F BT BF ME EBE 9% TAIE W

% BT BE WE BF S IAIR MY

p— - P Pty — bombadly  Wwiien ] ) e P
vale 43T m% ATémt 1943V 8y 4T1% vaus T4l m% Némi 1!
v * v ' e v v
GE/T007 5.1351 Pl leC’r‘o‘y’ .
Fig. 5 Overshoot waveform@90Vac; full load Fig. 6 Overshoot waveform @90Vac; no load

T SN EX F BT BF ME EBE 9% TAIE W it 6N EX Ak BT BF WME BE A% IAIE M

ey By ey p— sy o— Moy ity ey
ﬁ]Dm:& 183 14 3./ 4 \7_.: :‘:;: BTD-nj 69’513 19.5:
0 GH.D-_'-I A\ Traiing Elr‘n:arcs: inthe flenamewers tuncated o s%ow 3uo-numbsring.
Fig. 7 Overshoot waveform @264 Vac; full load Fig. 8 Overshoot waveform @264 Vac; no load
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T BN E4 WS BT ME ME BH S SAIE Km

Measwe  Plovs 53 2 avaho(07) Flran(cl) masd) P treqlch) PRduyCt)
e T3Zm% a5 18207 8w 2250048 st 1a10%
iz 7 -

A\ Trailing numeer(s) in the flename were truncated fo 380w 3uto-numbering

Fig. 9 Undershoot waveform @264 Vac; full load

3.2.4 Dynamic Test

A dynamic loading with low set at 0.68 A lasting for 10mS and high set at 2.73A lasting for 20mS is added to
output. The ramp is set at 0.25A/uS at transient.
All data was measurement at PCB end.

Table 7 Output voltage under dynamic test

Input voltage Output voltage (mV) Waveform
90V/60HZ 122 Fig.10
132V/60HZ 117 Fig.11
180V/50HZ 115 Fig.12
264V/50HZ 97 Fig.13

Dynamic waveform

T SN EX F BT BF ME EBE 9% TAIE W T GH HS R BT NF M8 BE S TAIR MY

po— B meen | Saeme) Pt et P — Py neicn P iy Pk
= a0 S3my 258wV azs e 365wy F58mY 23w 858 32 He
s v - v sletus. L4 v b4
A Trsiling mim.‘nsr(sw\ the flsname were truncated fo s suto-numbsring A\ Trailing nur;';::eusp 1 the flename wers truncated fo 280w sul-numbsring.
Fig. 10 Dynamic waveform @90Vac input Fig. 11 Dynamic waveform @132Vac input
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f— ety — S — b —— Mowc) ey P foo— o e
v 303wV 422my 2wV a5 0 e EUE- 5 v IS my BB my 203my AHE e 40SS08TE 4900%
A5t v v 4 L v v v v

A, Trailing 1{ch inthe filename were trunc sted 10 380w auto-numbering A ing numBeris} in the flename were truncated fo 380w 3uo-numbering.

Fig. 12 Dynamic waveform @ 180Vac input Fig. 13 Dynamic waveform @264Vac input

3.2.5 Time Sequence
Load condition: Full load

Table 8 Turn-on delay /hold-up/Rise time measurement results

Item Input voltage Meas. Data (mS) Remark

i 90V/60Hz 1793 Fig.14

Turn-on delay time -
264V/50Hz 492 Fig.15
) 90V/60Hz 12 Fig.16

Hold-up time -
264V/50Hz 112 Fig.17
) ) 90V/60Hz 19.7 Fig.18

Rise Time -
264V/50Hz 18.5 Fig.19

Time sequence waveform

T SH mE AR LT NE MR EE SF IALE M T el m& ek BT R DB EE HF XAIS #m

R

1 1 \uluyugim uw‘r:m“
| IR,
il L L ; ‘ ‘ il ‘\ e
1 | o B | H H | J
‘ | s u.u H‘Hnl i
! |
Measue Plimas(C1) F2mai(C2) Plarax(C3) ‘4 P&me)a(ci: P5 treq(C1) FEALCT) Measue P1:masC1) 2 max(C2) PRma(Ca) N Pd.msx(cit} 'r‘i’l:q[Cl) PRdip(ET)
” n w ey e e . iy " sy my R wos
CI‘ Y BI26/2007 4:30:35PM CI‘O G28/2007 4:34:53 PM
Fig. 14 Turn on waveform @90Vac; full load Fig. 15 Turn on waveform @264 Vac; full load
©O0n-Bright Electronics Confidential

OB_DOC_DBM _0200
-16-



[5 On-Bright

Brghien Your Life

65W Adapter Module Using OB2202

AD19V3.42A2202.00

TH SE @R deF BT B M2 @R B

x
Pdmascd)

Measure L) P2 max(C2) Flman(c3) 75 freq(C1) PEduy(ET) Measue Pl ovahe(C3) P2 ovsh{C3) Plma(e3) PdmRid) P5 freq(C1) PRy (C1)
e 42w "y 132y 131 2.0587 bz 041% . 2% 2e% 193y arsv SATTTS ke EEEES
v v v v X v v v v

igE BT NE 02 EE

Sdms ks 12202ms
W= 53T LA¥= B1B3THI

B2B/2007 4 5403 Pl

SMaTEms M 112 206ms
Xz=  BI7Zmr 10X=  E3NI2Hr

sled fo sllaw 3uh

’mnmg the fi
Fig. 17 Hold up waveform @264 Vac; full load

TH & mE aeR 2T ME MR EH 9

[y &
Measure Plioushe(C3) FZowsh-(C3) Flmas(C3) Pmas(Ca) F5 freq(C1) PEAU(CT) Measure Pl avshe(C3) 2 ovsho(C3) Pliax(C3) P macd) 75 freq(C1) PRAUy(CT)
. al4mz 220 ma a8y 8y 488883 kHz ®22% vz a3 i asamn 1810y av 7450054 kHe. sass%
stz - v v v E statuz v v v v A
BIE0ms 0K 197004 ms SAEEBms L% 105970 ms
W2z 153224ms 1K= S0780H: £ Xz= 133320ms 1K=  SLTAHr
GIE/2007 5.05:28 P A Trailing intne fi fo sllow auh b

Fig. 18 Rise waveform @90Vac; full load

Fig. 19 Rise waveform @264Vac; full load
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3.3 Protections
3.3.1 Over Current Protection (OCP)

The power supply will shut down when output current exceeds 4.1A~4.8A, and it should recover when the
over current condition is removed.

Table 9 OCP value vs. input voltage

Input Voltage

90V/60Hz

120V/60Hz

132V/60Hz

180V/50Hz

240V/50Hz

264V/50Hz

OCP (A)

4.16A

4.35A

4.30A

4.43A

4.59A

4.64A

3.3.2 Over Voltage Protection (OVP)

The power supply will shut down and latch when feedback circuit is disabled, and the output voltage can not
be over 26.6V. The unit should recover when the protection condition is removed and restart input.

Table 10 Load OVP test result

OVP Trigger Voltage (V)

Input Voltage
No Load Full Load
90V/60Hz 23.6 23.7
132V/60Hz 23.6 22.8
180V/50Hz 234 23.0
264V/50Hz 23.9 23.6
3.3.3 Brownout/ Brownout recovery test
Brownout / Brownout recovery test is OK.
Table 11 Brownout test result
AC input Power off Power on
0%~100% load 67Vac 72Vac

3.3.4 Line Over Volgate Protection

Line Over Volgate Protection test is OK

Table 12 Line OVP test result

AC input

OVP

0%~100% load

294Vac

3.3.5 Short Circuit Protection

Short circuit placed on output will shut down the power supply and the unit should automatic recover after

the short circuit condition is removed.

Table 13 SCP test result

Input voltage 90V/60Hz 264V/50Hz
Test Result OK OK
Input Power (W)
©0n-Bright Electronics Confidential

-18-

OB_DOC_DBM _0200



A _Bni 65W Adapter Module Using OB2202
I3 On-Bright

Brighioen Your Life

3.4 EMI Test

3.4.1 Conducted EMI Test
EN55022 CLASS B @ full load report

A Techlogy (Shngha) . L v Techreloy (Shangha) . L
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e e — e b —
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e e 2007.07.20 e Lo )
- N
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P o L 6B
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‘ | |
e [ 3 T w % [ 3 T
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Project No, Project No,
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n o o o
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T i Tearine h
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WHz ~ dBuv  dB dBuv dBuwv _ dB 4B a8 WHz dBuv | dB  dBuy  dBuy 4B dB  dB
L oa mar s 219 sien s o omoe P T

3.4.2 Radiation EMI Test
EN55022 CLASS B @ full load report
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S et G et b
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ey ey
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e, e,
el on B el on B
EUT POWER EUT POWER
S ) S )
" "
Power Supply 230V/50Hz Power Supply 230V/50Hz
s e s e
s s
Test Engineer Leo Test Engineer Leo
ol E ol E
e e
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3.4 ESD Test

3.5 Lighting Test

W—L\K'-ﬂﬂ-s Electrostatic Discharge Test Data
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4 Other important waveform

4.1 Vdd, FB, Sense& Gate waveform at no load/25% load/50%
load/full load.

T4 SE HE dr ST W NE &F SiF TALE M T SE @R deR BT BE N2 @R BiF TAIE #m

! ver |
e e e e e

1 l e
cs ‘ ' T
i { GATE
1 -
A

o, )

[ v
Measure Plmsatly FrmaxC2) Flman(c3) Pdmaicd) FSreq(C) PEAUICH Plimecly F2ma(2) Plman(y) Pdmancd) 5 freq(H PRAUCY)
v 113¥ as3nv 128y 135V LT ams% 153 185Y 573426 iz 1213%

E3 L 4

A, Trailing number(s) in the filenam

Fig. 20 Vdd,FB,Sense&Gate wave form@90Vac; no load Fig. 21 Vdd,FB,Sense&Gate wave form@90Vac; 25% load

T SH mE AR LT NE MR EE SF IALE M S XFALE Ha

i &

Plimss(Cl} Pames(02) Plima(C3) PgmaxCa) PatreqCT) PEAU(CY) Measure Pl:masC1} 22 me(C2) e (CY) Pamas(ra) PSiren(03) PR
. B 153y 5y RIEEPETT aTr% vabie 45z 153y 200v BEREIES e 4324%

o - - v v a staus v o v v v a

b A Trailing numaerts) in the filenam e were truncated o sllow auo-numbening.

A, Trailing th 1o llow 3wt 3
Fig. 22 Vdd,FB,Sense&Gate wave form@90Vac; 50% load Fig. 23 Vdd,FB,Sense&Gate wave form@90Vac; full load

TH SH mE AR LT MNE MR EE SF IALE M W EE %K AL

| 3T TR %
‘ [
| i eaE ] GATE
= “ll b r
d : - \ | 4
L
o il Pl o Gl s oo o . S e R R
w 4 rd v s

E s
6222007 326:31 Pl A\ Trailing numaer(s) in the flenam e were truncated fo sllow suo-numbering.

LeCroy

Fig. 24 Vdd,FB,Sense&Gate wave form@264Vac, no load Fig. 25 Vdd,FB,Sense&Gate wave form@264Vac; 25% load
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: ,[ i T\d = fdf ! |

o
&

Measure Plimasc1) 2 max(C2) Flmaxicy) Pamas(Cd) 5 freq(C) PEdu(CI) Measurs Pl 1) 2 mes(C2) Planax(C3) Pamasica) FHireq(C3) PR (C)

vl v 117 187y 208 TEI544L e a63% vabe 283 120w 150 mav 420,800 kHe. 1753%

+ v v stalus v v £y a

A Trailing aled fo sllor

Fig. 27 Vdd,FB,Sense&Gate wave form@264Vac; full load

bering

M Trailing number(s) in the i

Fig. 26 Vdd,FB,Sense&Gate wave form@264Vac; 50% load

4.2 MOSFET VDS, CS ,Output diode VAK waveform at full load,
start/normal/output short
4.21 VDS and VAK at full load, start/normal/output short

start normal Output short
Input Voltage
VDS VAK VDS VAK VDS VAK
90V/60Hz 340V 43V 334V 40V 344V 43V
264V/50Hz 558V 96V 544V 96V 556V 96V
4.2.2 VDS ,CS & VAK at full load, start waveform

x4 BE HE ity BT NE WE EE

% BE HE ity ST NE WE EE S ZAIA B4

Famas(C) [T PR Measie P2 P3men(C3] 4 CA Paifre(C1) PaLeaty(C1]
433y 3188 HE % e 105 BN ST HE 2%
v = S v v v =

iling number(s) i the flensme wars frunested to sllaw aute

Fig. 28 VDS ,CS & VAK start waveform@90Vac; full load Fig. 29 VDS ,CS & VAK start waveform@264Vac; full load
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4.2.3 VDS ,CS & VAK at full load, normal waveform
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/ 1 e / /
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8, Trailing numbers) in the filename wers fiunc sted ta allaw aute-rumbering

Fig. 31 VDS ,CS & VAK normal waveform@90Vac,; 50% load

48, Trailing number(s) in the flename wars fruncated b allow aute-numbering

Fig. 30 VDS ,CS & VAK normal waveform@90Vac; full load
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Fig. 33 VDS ,CS & VAK normal waveform@264Vac; full load

4, Trailing numberfz) in the flensme wars fruncsted ta llow aute-numbering

Fig. 32 VDS ,CS & VAK normal waveform@90Vac, 25% load

TF #E RE dex T NE NE BH S ZALR WA TE 2E HE i IT NG DE EE Hh XELR WL

VA A
B

b
)

Measure Femaac ) (BT FEmEC3 PAMEICH pawealE PACE) [EE) PameC3) PR (= PihAC2)
a1 v 7 v sty O ABETS Kz B.A3% S0V s @ 5 8 ki a149%
4 v v 4 v v L v

812012007 1 0:58:05 AW

Fig. 35 VDS ,CS & VAK normal waveform@264Vac; 25% load

1202007 1043 25 AN

Fig. 34 VDS ,CS & VAK normal waveform@264Vac; 50% load
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4.2.4 VDS ,CS & VAK at full load, output short waveform
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ig. 36 VDS ,CS & VAK output short waveform@90Vac; full  Fig. 37
load load

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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