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o No load standby power under 100mW@264Vac

« Averaged efficiency more than 87%@115/230Vac at AWG20 Cable end

o Programmable OTP/OVP with latch Shutdown

o High performance OCP compensation

e Y cap only 100PF

o« EMI passed EN55022 and FCC Part15 Class B test with more than 6Db margin

. Meet EPS2.0 level 5
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1 Adapter Module Specification
1.1 Input Characteristics

®  AC input voltage rating
®  AC input voltage range
®  AC input frequency range

®  Input current

100Vac ~ 240Vac
90Vac ~ 264Vac
47Hz ~ 63Hz

1.0 Arms max.

1.2 Output Characteristics

®  OQOutput Voltage
®  Qutput Tolerance
®  Min. load current

®  Max. load current

19.0V
+5%
0A
21A

1.3 Performance Specifications

®  Max. Output Power
®  Standby Power

= Efficiency

®  Line Regulation

®  Load Regulation

®  Ripple and Noise

®  Hold up Time

®  Turn on Delay Time

40W

<100mW @ 264V/50Hz, no load
>87%, Meet EPS2.0 level 5

+2%

+5%

<200mVpk-pk

10m Sec. Min. @100Vac with full load
3 Sec. Max. @90Vac with full load

1.4 Protection Features

B Short Circuit Protection
®  Over Voltage Protection
B Qver Current Protection

®  Over Temperature Protection

1.5 Environments

®  Operating Temperature
®  Operating Humidity
®  Storage Temperature

®  Storage Humidity

Output shut down with auto-recovery
Output shut down with latch
Output shut down with auto-recovery

Output shut down with latch

0°C to +40C
20% to 90% R.H.
-40°C to +60°C
0% to 95% R.H.
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2 Adapter Module Information
2.1 Schematic
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Notes: Input 3pin ,RC (C14/R22) for customer requirement !Input 2pin no use RC
2.2 Bill of material
Position Description QTY
BD1 Diode, bridge recovery, KBP307, 3A/ 700V 1
C1 Capacitor, aluminum electrolytic, 68uF/400V, 105°C ,®16*25mm 1
C2 Capacitor, metal poly, 10nF/1KV, 105°C,+20% 1
C3 Capacitor, metal poly, 4.7nF/1KV, 105°C,+20% 1
C4 Capacitor, ceramic,100nF/50V, SMD0805 1
C5 Capacitor, aluminum electrolytic, 22uF/50V, 105°C,+20% 1
C6 Capacitor, aluminum electrolytic, 4.7uF/50V, 105°C,+20% 1
C7 Capacitor, ceramic,1nF/50V, SMD0805 1
C8 Capacitor, ceramic,200pF/50V, SMD0805 1
C9 Capacitor, ceramic,1nF/100V, SMD1206 1
C10,C11 Capacitor, aluminum electrolytic, 470uF/25V, 105°C,®8*16mm 2
Cc12 Capacitor, ceramic,47pF/50V, SMD0805 1
C13 Capacitor, ceramic,22nF/50V, SMD0805 1
C15 Capacitor, ceramic,100pF/50V, SMD0603 1
CON1 AC SOCKET,2.5A/250Vac,2PIN 1
CX1 Capacitor, X2, 0.33uF/275VAC, 105°C,+20% 1
Cy1 Capacitor,Y1,disk, 100pF /250VAC, 105°C,+20% 1
MOV1 MOV 10D471 1
D1, Diode ,fast recovery, 1N5398, 1.5A/800V 1
D2 Diode ,fast recovery, RS1004FL ,1A/400V SMD 1
D3 Diode ,fast recovery, 1N4148, 0.15A/75V,SMD1206 1
©0n-Bright Electronics Confidential
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D4 Diode, dual Schottky, MBR20H120CT, 2*10A/120V,TO-220 1
F1 Fuse, 2.5A250V, ®4*10mm 1
LF1 Inductor, choke, dual winding,25mH , core14 *8*7.5mm, 1
$0.35mm*55Ts*2
LF2 Filter;0d:6.1/id:2.8/h:3.390.35*2/11T, L=150uH 1
NTC2 NTC thermistor, 150K / 20°C, ®3mm 1
Q1 MOSFET,MOS power N-channel, TK6A60D, 6A/600V, TO-220 1
Q2 MMBT3904 ,NPN ,SMD SOT-3 1
R1,R2 Resistor, chip, 1.5M ,1/4W,+5%,SMD1206 2
R3 Resistor, chip, 200K ,1/4W,+5%,SMD1206 1
R4,R4A Resistor, chip, 100K,1/4W,+5%,SMD1206 2
R5 Resistor, chip, OR ,1/4W,+5%,SMD1206 1
R6,R8 Resistor, chip, OR ,1/8W,+5%,SMD0805 2
R7 Resistor, chip, 10K,1/8W,+5%,SMD0805 1
R9 Resistor, chip, 4.7K,1/8W,+5%,SMD0805 1
R10 Resistor, chip, 430R,1/8W,+5%,SMD0805 1
R11,R12 Resistor, chip, 2R,1/4W,+1%,SMD1206 2
R13,R14 Resistor, chip, 2.2R,1/4W,+1%,SMD1206 2
R15 Resistor, chip, 10R,1/4W,+5%,SMD1206 1
R16 Resistor, chip, 620R,1/8W,+5%,SMD0805 1
R18 Resistor, chip, 180K,1/8W,x1%,SMD0805 1
R19 Resistor, chip, 3K,1/8W,+5%,SMD0805 1
R21 Resistor, chip, 27K,1/8W,+1%,SMD0805 1
R25 Resistor, chip, 1K,1/8W,+1%,SMD0805 1
T Transformer, 680uH 10KHz/1V,RM8 1
U1 IC,PWM controller, 0B2273, SOT-6 1
uz2 IC, photo coupler ,PC817B 1
u3 IC, TL431, SOT-3 +1% 1
Z1 Zener 20V 1/2W ,SMD1206 1
PCB OBPD40W,30*78.7mm 1
Jump JUMP1,JUMP2 2
NC D5,C14,R17,R20,R22,R24 0
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2.3 PCB Gerber File
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2.4 Transformer Design

2.4.1 Transformer Specification

I_IN2
1 °

N1

10
N6

A(line out
from top)

N3 N4

Yol ) B(line out

3 ® from bottom )
L
N5
Notel
1. Bobbin: RM8 Bottom
2. Core material: TDK PC 40
3.L1-11=680uH +/-7%. (at: 10KHz, 0.3V)
4. HI-POT: (60 Hz/5 m A/2 SET)
Pri to Sec 3750 Vac; Prito core 1800Vac
2.4.2 Transformer Winding data
No. Winging Material Start Turns Finish | Remark
1 N1 ®0.27 2UEW 11 58 1
2 TAPE TAPE W=9mm (Y) 2
3 N2 ®0.20*4 2UEW 11 10 NC
4 TAPE TAPE W=9mm (Y) 2
5 N3 @0.60 ftriple insulated wire B 10 A
6 TAPE TAPE W=9mm (Y) 2
7 N4 @0.60 triple insulated wire B 10 A
8 TAPE TAPE W=9mm (Y) 2
9 N5 ©0.20*4 2UEW 3 10 NC
10 TAPE TAPE W=9mm (Y) 2
11 N6 ®0.20*4 2UEW 3 8 10
12 TAPE TAPE W=9mm (Y) 3
Notes: Core connected to GND(PIN3)
©0n-Bright Electronics Confidential
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2.2 Adapter Module Snapshot
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3 Performance Evaluation

This session presents the test results of AD19V2.1A2273 module up to data. 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 AWG20 1.8m Cable end.

Performance Highlights
e No load standby power under 100mW@264VAC
e Averaged efficiency more than 87%@115VAC&230VAC
e EMI passed EN55022 and FCC Part15 Class B test with more than 6dB margin.

Characterization Results Summary

Test Item Test result
1. Input characteristics
Input current (90V/60Hz, full load) 0.90A Max
Standby power at no load (264Vac) 87mW
Averaged Efficiency (115/230 Vac, 25%~100% load for Cable end) 87.26%/87.40%
2 .Output characteristics
Line regulation 0.1%
Load regulation 1.32%
Ripple & noise <200mV
Over shoot 5% Max
Dynamic test +354mV
3. Time sequence (90Vac, Full load)
Turn on delay time 2.378
Hold up time 12.20mS(100Vac, full)
4. Protections
Over Voltage protection 26.8V
Over Current protection (90Vac ~264Vac) OK
Short Circuit protection OK
Over Temperature 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
Thermal FLUKE HS 2
©0n-Bright Electronics Confidential
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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 115V/60Hz 230V/50Hz 264V/50Hz
Input Current(A) 0.8747 0.7287 0.4830 0.4397
Table 2 Standby power at no load
Input Voltage 90V/60Hz 115V/60Hz 230V/50Hz 264V/50Hz
Pin (mW) 415 44.5 71 87
3.1. 2 Efficiency
Table 3 Efficiency
Input voltage 25% 50% 75% 100% Aver. Eff. Spec.Level5
115Vac/60HZ 87.98 87.80 87.07 86.20 87.26 ~87%
o
230Vac/50HZ 87.29 88.23 87.30 86.78 87.40
3.2 Output Characteristics
3.2.1 Line Regulation & Load Regulation
Table 4 Line Regulation & Load Regulation
Output Volt Vv i
T Vel utput Voltage (V) Load R(ggulatlon
No Load Half Load Full Load (%)
90V/47Hz 19.100 18.974 18.848 1.32
115V/60Hz 19.100 18.974 18.852 1.30
230V/50Hz 19.100 18.974 18.850 1.31
264V/63Hz 19.098 18.974 18.850 1.30
Line Regulation (%) 0.01 0.00 0.02
©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 26 109 Fig.1, Fig.2
132Vac/60HZ 28 110
180Vac/50HZ 39 108
264Vac/50HZ 40 109 Fig.3,Fig.4

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.

R&N Waveform

Ve

Measire F1:pkpaiC1) Lr's P3 Pa P Ph Moasure P1opkpki(C 1) LrEre Fieee L e Phees Phias
valug ®me valug 109 miv
status v status -

Fig. 1 R&N waveform@90Vac; no load Fig. 2 R&N waveform@90Vac; full load

Yo

Measure P1ipkpiiC1) BT P¥ Py P Pl Moasure PimbpkiCa) Fieee P¥=ee Fdues Pies Plieas
valug 0w valug 101 v
status -

Fig. 3 R&N waveform@264Vac; no load Fig. 4 R&N waveform@264Vac; full load

100 i
(LiLar ol
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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 ltem Measure Data (%) | Waveform
Full load overshoot 2.6 Fig.5
undershoot 3.3 Fig.9
90V/60Hz -
overshoot 2.5 Fig.6
No load
undershoot
overshoot 1.5 Fig.7
Fullload undershoot 3.2 Fig.10
264V/50Hz >
overshoot 1.9 Fig.8
No load
undershoot

Overshoot and undershoot waveform

| Vo
o ; TR TR s LS S TBER] LT
Rl r S

|. ¥

1 v/ . ek (O

e ! /

_ i i i | i . -
Measire f— . - ... - e Measure Pliovshe(E1) P2 P3.-- [T [T .
vaiue 26% s 2%
status v R <

Fig".'5m(5vershoot waveform@90Vac; full load

va ]
TNy T
/
;
— T - =~ . ¥ : = 5 5
Measire S B _ a... . o Measure Flowshe(C1) P2--- P [T P5- P-- -
18%
value 15% 3
staus v

Fig".'7"6vershoot waveform @264Vac; full Ioad ]

Fig. 8 Overshoot waveform @264Vac; no load

[ | i
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| | ‘

1 |

1 | .

! "\ | f
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| | |
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Fig=.79 Undershoot waveform@90Vac; full load o Fig. 10 Undershoot waveform @264Vac; full load
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3.2.4 Dynamic Test

A dynamic loading with low set at 0 A lasting for 50mS and high set at 2.10A lasting for 50mS is added to
output. The ramp is set at 0.25A/uS at transient.
All data was measurement at CABLE end.

Table 7 Output voltage under dynamic test

Input voltage Output voltage (mV) Waveform
90V/60HZ +354 Fig.11
264V/50HZ +326 Fig.12

Dynamic waveform

Ne— ) NS N NI N N
_\-_f # ﬂ ﬂ- _Mﬂ # - # H'

Measurs P gkl 1) P2--- [E I PA--- P5ee- e
wilue BE2 my
status . v

Measure F1pkEaIGT)
709 my
-

Fig. 11 Dynamic waveform@90Vac input Fig. 12 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 (S) Remark
Turn-on delay time 90V/60Hz 2.37 Fig.13
Turn-on delay time 100V/60Hz 2.02 Fig.14

Hold-up time 100V/60Hz 12.20mS Fig.15
Hold-up time 240V/60Hz 77.94mS Fig.16

Time sequence waveform
T T y B. U T

I
|
I
|
t\ir

1
|
|
I
I
|
!
|

"
il

|
.
|

!|
ek

il
i
i

Nt A
1‘1.‘,.
|
I
|
I

|

'|'||“| H
L I

i

iy '! (AT ) UL A
i —— .
A A A NI

Fig. 13 Turn on delay waveform @90Vac; full load Fig. 14 Turn on delay waveform @100Vac; full load
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! |
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. K2 55 ms 1A= 81.9565Hz K2= 65067 M 100K= 1282590 Hz
Fig. 15 Hold up time waveform @2100Vac; full load Fig. 16 Hold up time waveform @240Vac; full load

3.3 Protections
3.3.1 Over Current Protection (OCP)

The power supply will shut down auto-recovery when output current exceeds 2.50~3.15A, and it should
recover when the over current condition is removed.

Table 9 OCP value vs. input voltage

Input Voltage 90V/60Hz 115V/60Hz 230V/50Hz 264V/50Hz
OCP (A) 2.67A 2.72A 2.78A 2.78A
Recovery(A) 2.66A 2.71A 2.77A 2.77A

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 29V. 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 e ge (V)
No Load
90V/60Hz 26.8
264\V/50Hz 26.8
A N

Measure FLmEC) FamaN(Ca) P3.o. Pa Pso- Ps-
el W/AY 23W

Fig. 18 OVP waveform @264Vac;no load
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3.3.3 Over Load Protection (OLP)

The power supply will shut down auto-recovery when output current exceeds OCP and it should recover
when the over current condition is removed.

Fig. 19 OLP waveform @90Vac; over load Fig. 20 OLP waveform @264Vac;over load

3.3.4 Over Temperature Protection (OTP)

The power supply will shut down and latch when RT pin exceeds 1.0V(OTP),The unit should recover when
the protection condition is removed and restart input.
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3.4 EMI Test

The Power supply passed EN55022 Class B

3.4.1 Conduction EMI Test
EN5502,§.§,|:ASS B @ full load report

ENS5037 CLASS B (0 |

e

“"W‘I \ erﬂ'ﬂ/m\‘ﬁ\

")1.1\ I\[." e
i W

"

A5 2

Site
Condition
Praject
Appiie
T
W
X
Pouse Supply
Aty aane

Tesz line
Tesr Mede
Teat

Eesrineer
ame

Freg

MHz

Level

1 2 H 1% 20 30
Froquency (MHz)
+ Audix (Shanghai] Shieidedl
: ENS502Z CLASS B (QF| NNLEB1ZS-09.09.11 L1
onzETI

ETITENTY

! Ten

TR
Read Cable  LISH Limit  Over
Level Less Factor Factor Line Limit Remark
dBuv dB 4B 4B dBuv dB
56.30 0.07 0.18 0.23 B4.42 7.E9 QP

1 0.182

$6.53

FCC CLASS B @ full load report

Data: 913

Level (4B
20 BV}

File: ENTESTNEW.O'ON-BRIGHT 1004.EM6. (959)

FEC 15 CLASS BAOP) |
|

o |
8
NP, |,
ks ‘ T |
' \
LAl
RTINS 5 z 5 0 ™ 30
Frequency (MHz)

ite : Audix {Shanghai) Shieldedi
Condition : FEC 15 CLASE B (QP) MMLKS126-09.08.11 L1
Project Wo. :
Applicant
EUT :
wn : oBI973
s/n : apuisvz.1a
Power Supply : 12007 s0HE
Inbient : 22'C 4BARH
Test line L
Test mase :
Test Enginesc t Ted
tewo :

& FCC class B EMI requirement with more than 6dB margin

EHS5037 CLASS R (00}

I CLASS B AV)
Iy "b\
Mﬂf‘f '\""u
W IJ ; JOre
i il i
W TR W
s 5 1 2 5 0 20 0
Frequency (MHT)
Site i Audix [Fhanghai) Shieldedl
Cond: ¢ EN55022 CLASS B (OP) NNLFO129-09.00.11 L2
Peoy ¢
ppl
BT
N
/'
Fours Supply
innient
Test line
Test Node
Trat Engineee Ted
Mams EL
Raad Cabla  LISH Limit Over
Freq Level Level Loes Facter Facter Line Limit Remark
Mz  d4Buv  dBuv a8 EE] 4B dBuv EE]
1 0.185 S5.78 S5 58 n.o7 0.1% .22 B4.2% A.47 QF
2 7.935 46.60 46.00 0.33 0.22  0.60 60.00 -13.40 QP
nuLeuelttBlM| | ‘
‘ L | EN55022 CLASSB (0P}

=

648

a0 {l it f NU\\“ \ I
| )
I L I
] T T )
L il |
A5 2 5 1 2 5 10 20 30
Frequency {iHz}
Site : Audix(Shanghai) Shieldedl
Condition : ENSS022 CLASS B (QP] ESH2-25-09.04.02(2) NEUTRAL
Praject Mo :
Jpplacent
nym : oB2273
s/ i 19V2.1k
Power Supply : 230V/50Hz
Awbient e
Test line DN
Test Hode H
Test Enginesc : Ted
Heno i 2PN
Read Cable LISN Limit Over
Freq Level Level Loss Factor Facter Line Limit Remark
MHz ~ dBuv  dBuv dB 4B 4B~ dBuv dEB
1 0.183 S7.20 56.95 0.07 0.18 0.25 64.36 -7.16 OF
z 8.148 46.50 45.786 0.38 0.34 0.72 50.00 -13.50 QP
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3.4.2 Radiation EMI Test
EN55022 CLASS B @ full load report

Data: 584 File: D:'Test-Datal0'OnBright2010-1.EMG (620)

Data: 583 File: DATest-Datal0 OnBright2010-1.EME (620}
- Level {dBuVim)

., Level {uBuvim)

| ]
MARATY, LGt

\\/\/m W N

O3 50 100 200 00 1000
BT 50 00 200 500 1000 g e
Frequency (MHz) site i Andiy(Shanghai) Chanberd
. Condition 1 EN $5032 CLASS B HORIZONTAL
Sice : hudix(Shanghai) Chanberd e i
Condition  : EN 55022 CLASS B VERTICAL Py
Project No. EUT x
Applicant win i opzz7s
£oT : s/n : a0% 19v 2.10
wn : oB2273 Povsr Supply : 2J0V/S0H:
s/ : 40V 15V 2.1R axnien : 2S¢, 60%
Power Supply : 2Z30VW/SOHz Test Mode : FULL LOAD
Aoy : 25C, 804 Test Engineer: Venew
Test Mods  : FULL LOAD Hana v 20
Test Engineer: Usmey
FCC CLASS B @ full load report
Data: 585 File: D:Test Data'0\OnBright2010-1.EMG (620) Data: 586 Fil: D:Test Data/OW0nBright2010-1.EM6 (320)
_ Level (dBuVim) L)
| |
FAC PARTIS CLASSE FeC PART 15 CLASS
| |
-

i ‘F' I o e [ T [ i i
- | 1—‘
=== === Y — = |
cam 4 PENY | J,,..w kAL ATl M
L | v LTI N i
e'/. | "‘J\,JJ"& N S b e 1 i |
= 1 1] — ' am B N =! E 1 U () S | = {1 |
%30 50 100 200 500 0 "3 50 100 200 500 1000
Frequency (MHz) Frequency (MHr)
Site i Audix [Shanghei) Chember3 Site i Audix(Shanghai} Chamber3d
Condition 1 FCC PARTIS CLASSB VERTICAL Condivion  : FCC PARTLS CLASSE HORIZCNTAL
Project No. Prajact Ma.
Applicant Applicant
£uT EuT :
.t 0B2273 N : OB2273
3/ 1 407 19V 2.1k BN @ 407 19V 2.44
Pover Supply @ 120V/60Hz Power Supply @ 120W/60HEZ
Ambient 25C, 60% Ambient i 25C, BO%
Test Mode FULL LOAD Test Mode  : FULL LOAD
Test Enginest: Wemey Test Ingimser: Usmcy
Memo 2# Hemwo s 24
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4 Other important waveform
4.1 CS, FB, Vdd & Vds waveform at no load/full load.

LeCroy LeCroy
. A ~
= B el A -
| N o N ¥ N
1] I m\l L, L
e— e e e — il "l L ]’ i | [

LeCroy/|

as

[ —

Pa--- Paee- P easure [ P--- o
value

’

Fig. 23 CS,FB,Vdd&Vdswave form@264Vac; no load Fig. 24 CS,FB,vVdd&Vdswave form@264Vac; full load

4.2 Vds waveform at full load, start/normal/output short
4.2.1 VDS at full load, start/normal/output short

MOSFET measurement results

Item Input voltage Meas. Data Remark
Start Full load 264V/50HZ 555V Fig. 25
Normal full load 264V/50HZ 549V Fig. 27
Short work 264V/50HZ 493V Fig. 29
Diode measurement results
Iltem Input voltage Meas. Data Remark
Start Full load 264V/50HZ 101V Fig. 26
Normal full load 264V/50HZ 94V Fig. 28
Short work 264V/50HZ 93V Fig. 30
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422 Vds at full load, start waveform

Prmsx(Ce) 2 FlmanCl) PR [ - P B5--- [
5“: 1m:
Fig. 25 Vds start up wave form@264Vac; full load Fig. 26 Vdiode start up wave form@264Vac; full load

4.2.3 Vds at full load, normal waveform

L N i
RAEE % RRE R T 7 IR I 7 R R | 1 ! | b
& L ' : U U J 5 J 4‘% ' f‘\,lr\,’:! | _th / W _ﬁ__f\ﬁ- M_ﬂf"f

Bt mu:!sft] [ [ i Pt ux;?’t: (23 [ P; P5. 5
Fig. 27 Vds normal wave form@264Vac; full load Fig. 28 Vdiode normal wave form@264Vac; full load
4.2.4 Vds at full load, output short waveform
I ; I 1 I ; | i
RN 2 + — : - i i i
| i
!
{ |
e ) i es P B o PIRaCt) - & P P5 [

Fig. 29 Vds output short wave form@264Vac; full load Vdiode output short wave form@264Vac; full load
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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. None of any part of document could be reproduced, modified
without prior written approval from On-Bright Electronics.
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