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Preface

In order to solve the LS core board may encounter in the use of the wrong peripheral device selection and
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MORNSUN Guangrhow Science & Technology Co, Lid

unreasonable PCB design, resulting in abnormal application. MORNSUN has released this design guide. This guide
recommends the selection of peripheral components on the LS-R3 core board and PCB design. At the same time, in
order to make customer design more convenient, MORNSUN recommends different types of solutions in Chapter 4 of

this application guide, and provides test reports and recommended peripheral device type.

2. Peripheral device selection

The combination of Mornsun LS core board and different recommended peripheral components can meet the
power supply module requirement of various applications and equipment. The complete recommended peripheral
circuit can achieve EMI (CISPR32/EN55032) CLASS B level, EMS (IEC/EN61000) EFT +4KV and Surge £2KV.

The peripheral recommended circuit is as follows:

Immunity Emisslons RL
16 |
ACL b
AC-DC
ACN) o Ya »
[ I
i 1
cv1 fcv2 |

Note: In order to meet the IEC/EN60335 certification for home appliances, CY2 is mandatory. If there is no
IEC/EN60335 certification requirement, just need add CY 1.

Peripheral device code Component

FUSE Fuse
R1 Wire-wound Resistor
CX Class-X Capacitor
LDM DM inductor
Cl Input filter capacitor
CYl. CY2* Class-Y Capacitor
C2 Output filter capacitor
L1 Output inductor
C3 Output filter capacitor

The selection of each peripheral device are based on various factors when designing the power supply module.

For specific considerations, please refer to the following device selection guide.
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2.1. Fuse

Fuse is also called as current fuse, and the IEC127 standard defines it as a "fuse-link". It is mainly used for
overload protection in the circuit. The fuse will thermal fusing due to high temperature after the current rises
abnormally, and cut off the electrical connection after thermal fusing, which protects the circuitry connected behind.

The fuse selection mainly considers the following aspects:

1) Rated voltage

Rated voltage means the highest voltage that the fuse can withstand during and after the overload current is cut
off. The rated voltage of the selected fuse must be higher than or equal to the highest voltage in the circuit.

Take LS05-13BXXR3 as an example, the input voltage range is 85-305VAC. it can be compatible with 115VAC,
230VAC, 277VAC grid, then the fuse selection can refer to the following table:

‘ Power gird voltage Fuse selection(Rated voltage)
110VAC 125VAC
230VAC 250VAC
27TVAC 300VAC

2) Rated current

Rated current (In) refers to the working current that the fuse can withstand, it means that the fuse should be able to
work stably for a long time under this current load. This value is determined by the manufacturer. The rated current is
usually the standard recommended current, such as 1, 1.25, 2, 3.15, etc. (unit: A)

Taking LS05-13BXXR3 as an example, According to the datasheet, the maximum value of the input current of
the product is several hundred mA. However, the actual rated current selection should also consider the input impulse
current and surge current. According to the data given in the datasheet, the impulse current is around 23A, and the
time is at the level of microsecond. At the same time, the surge current is related to the surge level to be achieved and
the selection of the MOV. The current value is basically a few hundred amperes or higher, and the time is also at the
level of microsecond. Therefore, selecting a fuse based on the rated current is only a basic condition, that is, the rated

current of the fuse must be higher than the actual steady-state operating current.
3) Melting Integral (I%t)

It refers to the energy value when the fuse is melted, which indicates the surge capacity that the fuse can
withstand, I is the overload current, and t is the time required for fusing. The fuse selection needs to consider the surge
and input inrush current of the power supply module, that is refer to the fuse datasheet based on the calculated value
of I?t. The actual value selected higher than the calculated value is enough, and the value of It can be preliminarily
estimated during model selection.

Taking LS05-13BXXR3 as an example, the current flowing through the fuse during £2KV surge test according to
IEC/EN61000-4-5 is estimated to be about several hundred ampere, and the time is about tens of microseconds. Then

the final value must be higher than the estimated melting heat energy value.
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2.2. Wire-wound resistor

The use of wire-wound resistor in LS recommended peripheral circuits is mainly to reduce input inrush current and

improve surge immunity The main consideration in the selection of wire-wound resistor is:

1) Rated power

The rated power of a resistor refers to the power that the resistor can withstand for a long time in the circuit. The
rated power value will decrease as the operation temperature rises. Please refer to the curve given by the resistor
manufacturer for the specific derating curve.

Taking LS05-13BXXR3 as an example, the operating current is 0.1A when the input voltage is 230Vac. In other
words, the current through the resistor is 0.1A, and the recommended resistance value in the datasheet is 12Q, so the
power consumed by the resistor is 0.12W during steady state operation. Considering that there would be a derating
when the operating temperature and large current when there is surge or turn on, a 12€/3W resistor is recommended.

Note: Considering the large transient power when there is surge or inrush current when start up, please do not

select chip resistor or carbon film resistor.

2.3. Class-X capacitor

Class-X capacitor is also called capacitor for suppressing electromagnetic interference of power supply, it is
generally used between L and N of the AC input. To suppress differential mode interference and improve the EMI
performance of power supply module. The selection of Class-X capacitor mainly needs to take the following aspects

into consideration:

1) Rated voltage

It refers to the maximum DC voltage of the capacitor or the peak value of the AC voltage of the maximum
effective value. This voltage value is given within the promised operating temperature range. The rated voltage of the
Class-X capacitor must be higher than the voltage of the application circuit (including voltage fluctuations), otherwise

the Class-X capacitor will be damaged (Capacity drops or open circuit).

2) Rated temperature

The rated temperature refers to the maximum operating temperature at which the rated voltage can be continuously
applied. This value needs to be selected according to the operating environment temperature, and the selected value must be
wider than the actual operating temperature range.

Take LS05-13BXXR3 as an example, the working voltage range is 85-305VAC. Considering the upper limit of
the working voltage is 305VAC, it is recommended to choose a capacitor of 0.1uf/305VAC. The 0.1uf refers to the
capacitance, which is the value recommended based on the actual EMI debugging. As with the fuse selection, if the
working voltage is not 305VAC, the customer may choose according to the actual grid voltage.

Note: According to the certification requirements, the Class-X capacitor needs to be connected in parallel with
the bleeder resistance, the recommended resistance value is less than 3.8MQ, and And actually it need to be selected

according to the certification standard.
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2.4. Differential mode inductance

Differential mode inductor is an inductor that has a large inductance working on high-frequency differential
mode interference, and it’s also called a differential mode choke coil. It is mainly used to suppress the high frequency
interference noise of the differential mode. For LS products, it is used to suppress the high frequency noise between
the Live and the Neutral. The selection of differential mode inductance mainly needs to take the following aspects

into consideration:

1) Rated current

Rated current refers to the current that can be withstood within the operating temperature range. Therefore, the

selected differential mode inductor rated current value must be greater than the actual current passed.

2) Inductance value

The change of inductance will affect the EMI performance of LS products, so please select according to

recommended inductance value.
3) Operating temperature

It should be noted that the upper limit of this temperature refers to the temperature of the differential mode

inductor. In other words, it is necessary to consider the heating of the inductor during operation.

2.5. Input filter capacitance

LS is only the core control board, and the input filter capacitor needs to be added to realize the normal power
supply function. It is recommended to use aluminum electrolytic capacitors in LS applications. The selection of input

filter capacitors mainly needs to take the following aspects into consideration:

1) Rated voltage

The selection of the rated voltage is mainly related to the upper limit of the input AC voltage. When choosing the input
filter capacitor, the rated voltage must be higher than 1.414 times of the upper limit of the input AC voltage. The following

is the selection of capacitor rated voltage in different grid:

Upper limit of grid voltage Input filter capacitor (Rated voltage)

144VAC >250VDC
264VAC >400VDC
305VAC >450VDC

Note: Generally speaking, the higher rated voltage of the capacitor, the higher price and larger volume;

2) Operating temperature

The operating temperature also refers to the temperature of the electrolytic capacitor itself, Because the capacitor

will generate heat during operation, the actual temperature of the capacitor must be lower than the promised operating
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temperature. Usually, for the operating temperature range of most electrolytic capacitors, the wider range, the higher

price. At the same time, the capacity of the electrolytic capacitor will decrease at low temperature, which will affect
the performance of the power supply. Therefore, special attention should be paid to the low temperature working

temperature and capacity decline of the electrolytic capacitor.

3) Rated Ripple Current

The ripple current of the electrolytic capacitor will cause internal heating and increase with the rise of
temperature. Therefore, electrolytic capacitor manufacturers will give the maximum ripple current value that the
electrolytic capacitor can withstand when designing. In practical applications, the ripple current of the electrolytic
capacitor needs to be lower than the value given by the manufacturer. Otherwise, it will cause serious heating of the

capacitor and shorten the lifetime.

4) Lifetime

The lifetime of an electrolytic capacitor refers to the continuous working time that the electrolytic capacitor can
meet within the promised operating temperature range and ripple current. This value is tested at the maximum
temperature of the capacitor and the rated ripple current. If in other temperature and ripple current conditions, the life
of electrolytic capacitors needs to refer to the calculation formula given by each manufacturer.

Take LS05-13BXXR3 as an example, the working voltage range promised by is 85-305VAC. Considering the
upper limit of the working voltage is 305VAC, it is recommended to choose a capacitor of 10uf/450VDC or
22uf/450VDC. Among them, 10uf and 22uf refer to the capacitance, which is the value recommended in datasheet. At
a low temperature of -40°C, the capacitance of the capacitor decreases significantly, so 22uf is recommended. Same
as the fuse selection, if the working voltage is not 305VAC, the customer can also select the input filter capacitor

according to the actual grid voltage.

2.6. Class-Y Capacitor

Class-Y capacitors refer to the safety capacitors connected between the two power lines and the ground (L-E,
N-E), mainly to suppress common mode interference. According to the different withstand voltages of Class-Y
capacitors, they are divided into Y1, Y2, Y3, Y4 capacitors. The common ones are Y1 and Y2 capacitors. The

selection of Class-Y capacitors mainly focuses on the following points:

1) Insulation grade

The Class-Y capacitor is a jumper capacitor. If the capacitor is incorrectly selected, the insulation level of the product
will decrease, which cannot meet the safety requirements.

Capacitor types Insulation grade ‘ Rated voltage
Y1 Double insulation or reinforced insulation Y1>250V
Y2 Basic insulation or supplementary insulation 150V<Y3<250V
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Y3 Basic insulation or supplementary insulation 150V<Y3<250V

Y4 Basic insulation or supplementary insulation Y4<150V

Notes: Some standards require the use of Class-Y capacitors in series to achieve higher creepage and clearance

Distance.

2) Operating temperature

Class-Y capacitors will generate heat during use, so the temperature range of Y capacitors must be controlled
within the product specifications.

Take LS05-13BXXR3 as an example, we recommends Y1 capacitors in normal use. In the peripherals that meet
the IEC/EN60335 certification for home appliances, the two Class-Y capacitors is recommended in series. Can be

selected as Y1.

2.7. Output Filter Capacitor (Solid Capacitor)

The output filter capacitor is must to be connected. By adding this capacitor at the output can achieve smooth
filtering of the output voltage. In LS recommended circuit is to use two output filter capacitors and a differential mode
inductor to achieve output n-type filtering. The filter capacitor before n-type filtering is recommended to use solid
capacitors. The main reason is that solid capacitors have lower ESR than electrolytic capacitors. The selection

requirements of this capacitor can refer to following points:

1) Rated Voltage

The selection of the rated voltage of the output filter capacitor is mainly related to the upper limit of the output voltage.
The rated voltage of the capacitor must be higher than the output rated voltage during designing. For products with output
overvoltage, the rated voltage of the output filter capacitor is generally selected to be greater than the overvoltage protection

point.
2) Operating Temperature

The operating temperature means the temperature of the solid capacitor body. The capacitor itself will also
generate heat during operation. The actual temperature of the capacitor must be lower than the promised operating
temperature. Generally speaking, the wider the operating temperature range of solid capacitors, the higher price it will
be. At the same time, the capacity will decrease at low temperature, which will affect the performance of the power
supply. Therefore, special attention should be paid to the low temperature working temperature and capacity decline

of the capacitor.
3) Ripple Current

The ripple current of the solid capacitor will cause internal heating, and it will increase as the
temperature rises. Therefore, the solid capacitor manufacturer will give the maximum ripple current value
that the solid capacitor can withstand when designing. In practical applications, the ripple current of the

solid capacitor needs to be lower than the value given by the manufacturer. Otherwise it will cause serious
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heating of the capacitor and shorten the lifetime.

4) Lifetime

The lifetime of solid capacitor refers to the continuous working time that the solid capacitor can meet within the
promised operating temperature range and rated ripple current. This value is tested at the highest temperature of the
capacitor and the rated ripple current. The lifetime of solid capacitors under other conditions of temperature and ripple
current needs to refer to the calculation formula given by each capacitor manufacturer.

Taking LS05-13B12R3 as an example, the output voltage is 12V. Considering the commonly used voltage class

of solid capacitor and certain voltage margin, we recommends the solid capacitor of 270uF /16V.

2.8. Output differential mode inductor

The output differential mode inductor and output filter capacitor recommended by our company form a n-type
filter, which can reduce the output ripple very well. The selection of output differential mode inductance mainly

considers the following points:

1) Rated Current

The rated current refers to the current that can withstand the flow of current within the operating temperature range
promised by the differential mode inductor, so the selected differential mode inductor’s rated current value must be greater

than the actual current flowing..

2) Inductance value

The value change of inductance will affect the output ripple of LS products, so please select according to our

recommended inductance value.

3) Operating Temperature

Operating Temperature refers to the operating temperature range of the differential mode inductor. It should be
noted that the upper limit of this temperature refers to the temperature of the differential mode inductor. The heating

of the inductor during normal operation must be considered.
4) DCR(Direct Current Resistance)

The value change of inductance will affect the output ripple of LS products, so please select according to our

recommended inductance value.

2.9. Output Filter Capacitor (Electrolytic Capacitor)

The electrolytic capacitor of the output filter, the output differential mode and the output solid capacitor together form

a m-type filter. The selection requirements of the output filter electrolytic capacitor can refer to following points.

1) Rated Voltage

The selection of the rated voltage of the output filter capacitor is mainly related to the upper limit of the output voltage.
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The rated voltage of the capacitor must be higher than the output rated voltage during designing. For products with output

overvoltage, the rated voltage of the output filter capacitor is generally selected to be greater than the overvoltage protection

point.
2) Operating Temperature

The operating temperature means the temperature of the electrolytic capacitor body. The capacitor will also
generate heat during operation. The actual temperature of the capacitor must be lower than the promised operating
temperature. Generally speaking, the wider the operating temperature range of electrolytic capacitors, the higher price
it will be. At the same time, the capacity of the electrolytic capacitor will decrease at low temperature, which will
affect the performance of the power supply. Therefore, special attention should be paid to the low temperature

working temperature and capacity decline of the electrolytic capacitor.

3) Ripple Current

The ripple current of the electrolytic capacitor will cause internal heating, and it will increase as the temperature
rises. Therefore, the electrolytic capacitor manufacturer will give the maximum ripple current value that the
electrolytic capacitor can withstand when designing. In practical applications, the ripple current of the electrolytic
capacitor needs to be lower than the value given by the manufacturer. Otherwise it will cause serious heating of the

capacitor and shorten the lifetime.

4) Lifetime

The lifetime of electrolytic capacitor refers to the continuous working time that the electrolytic capacitor can meet
within the promised operating temperature range. This value is tested at the maximum temperature of the capacitor and the
rated ripple current. The lifetime of electrolytic capacitor under other conditions of temperature and ripple current needs to
refer to the calculation formula given by each capacitor manufacturer.

Taking LS05-13B12R3 as an example, the output voltage is 12V. Considering the commonly used voltage class of
electrolytic capacitor and certain voltage margin, Mornsun recommends 47uf/35V electrolytic capacitor. The rated
voltage of the electrolytic capacitor here could be selected as 16V, but in order to meet the requirements of 15V and

24V, 35V electrolytic capacitor is recommended.

3. PCB design

After adopting the LS core power board solution, only a few simple external device need be added to realize the
power supply function. Hence the difficulty of self-design is greatly simplified. Only the following two aspects are
mainly considered in the design of the peripheral PCB of LS:

3.1. PCB Wire Width Design

The minimum width and thickness of the wire need to be determined according to the current carrying capacity
and the maximum allowable temperature rise of the wire. According to the IPC-2221A general standard for printed

plate design, the following calculation formula can be referred:
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I= K* AT0.44*A0.725
I is the current flowing through the PCB wire, in amperes (A)

A is the cross-sectional area of the wire, in square mils (mil2)

A Tis the temperature rise in degrees Celsius (°C)

K is a constant, K=0.024 for the inner PCB and K=0.048 for the outer PCB

For convenient design, please refer to following table:

Copper thickness 10Z(35um) ‘ Copper thickness 1.50Z(50um)  Copper thickness 20Z(75um)

0.15 0.2 0.15 0.5 0.15 0.7
0.2 0.55 0.2 0.7 0.2 0.9
0.3 0.8 0.3 1.1 0.3 1.3
04 1.1 04 1.35 0.4 1.7
0.5 1.35 0.5 1.7 0.5 2
0.6 1.6 0.6 1.9 0.6 2.3
0.8 2 0.8 2.4 0.8 2.8

1 2.3 1 2.6 1 3.2
1.2 2.7 1.2 3 1.2 3.6
1.5 3.2 1.5 3.5 1.5 4.2
2 4 2 4.3 2 5.1
2.5 4.5 2.5 5.1 2.5 6
Note: This data is given according to the temperature rise of the copper skin AT=10C

3.2. PCB layout and safety distance design

The LS core board has been considered the requirements of different safety standards. LS core board meets the
standard of IEC/EN61558, IEC/EN60335 and IEC/EN/UL62368 requirement. The safety design of the peripheral
PCB trace design mainly consider the safety distance requirements between the input L and N lines of the LS core

board, and between the input and the output. There are two points for safety distance:

1) Electrical clearance

Electrical clearance refers to the shortest distance measured between two conductive parts or between a
conductive part and the equipment protection interface. That is, the shortest distance of insulation can be achieved
through air while ensuring the stability and safety of electrical performance.

Take LS series as an example, the distance between the live part of the input side L line and the live part of the N

line must be greater than or equal to the clearance distance required by the corresponding safety regulations. The
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distance between the input live part and the output live part should be greater than or equal to the clearance distance

required by the corresponding safety regulations.

2) Creepage distance

Creepage distance refers to the distance between two conductive parts measured along the insulating surface.
Under different usage conditions, the insulating material around the conductor is polarized, causing the insulating
material to be charged. Because the creepage distance refers to the distance through the surface of an object, the
creepage distance can generally be increased by means of slotting.

The understanding of creepage distance and electrical clearance can be seen in the recommended pad design in
LS-R3 datasheet. Take LS05-13BxxR3 as an example. The following is the analysis of creepage distance and

electrical clearance:

LS05-13BxxR3 series recommended pad

Walding Hole Slat

ooo

|
\ |
Bonding Pad Primary/Secondary lsolption

| Clearance=6.8mm |

|
|
1\||r. o
Primary side, live part Secondary side, live part

&, Bam |

It can be seen from the figure that the electrical clearance refers to the shortest distance between the input
terminal and the output terminal, and the creepage distance refers to the shortest distance from the primary terminal to
the output terminal after bypassing the slotted hole.

The three standards referenced in LS peripheral design have requirements for creepage distance and electrical
clearance as shown in the following table. The recommended distances in this table are for reference only. For details,

please refer to the latest version of the standard for design.

Location Standard ‘ Creepage distance Electrical clearance
IEC/EN61558 3mm 3mm
Between L line and N line IEC/EN60335 3mm 3mm
IEC/EN/UL62368 3mm 3mm
IEC/EN61558 6mm 5.5mm
Between input and output IEC/EN60335 6mm 6mm
IEC/EN/UL62368 6mm Smm

Note: The selection of this safety distance is based on the upper limit of the input voltage of 277VAC. If the input
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voltage is low, the PCB trace creepage distance and electrical clearance can be designed according to the requirements

of various standards.

4. Recommended solutions and relevant data (BOM, PCB, Layout and test report)

To facilitate the design of customers, MORNSUN integrated the design solutions according to the common EMC
requirements. And take LS05-13B12R3 as an example for the component selection and testing. Customers can refer

to it based on their requirement for the power supply.

4.1. LS03-13BxxR3 series uses 12VDC output as an example to recommend solutions and data

packages

4.1.1. Minimization solution (Achieve normal output function)

This solution can achieve normal output of power supply module, but we do not promise other performance. This

solution suitable for strict cost requirements, but no performance requirements application.

1) Design circuit and PCB layout are as follows:

Recommended circuit PCB layout (L*W*H: 40mm*24.5mm*17mm)

c2
PUSE | BRI | [ Ul |1/
ACa 0—E—-—|:I-—| +Vo { .=-°
: £l _ly AC-DC e P |
{ o, y : " |
I ol B00E B0
 T— 5 =
- L =a =0
re
o %lo LS03-13BXXR3
40.0mm .
Bl c2
PUst § R | '+ ]
ACiL) O | +Vo
i El{a AC-DC —— Q . B g 0
: t s . a b o
ACH o ek ¥e o) Q@ 26
@ LS03-13BXXR3
32.8mm
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Notes: There are two kinds of PCB layouts are recommended for this solution. The first is for strict height

requirement situations, and the second is for situations where length and width are required but the height is less

limited.
2) BOM
Recommended material | Recommended material Recommended material
LI Type combination 1 combination 2 combination 3
position
Brand P/N Brand P/N Brand P/N
FUSE FUSE 1A/300VAC| Better 9321100 Conquer | MST-1A-300V [Littelfuse 36911000000
Wire-wound |12Q/3W/®5* PAK NKN3WSJT-73 RWMO041012R0JR15
R1 NKN3WIJI12RT| Yageo Vishay
Resistor 15 HENG -12R El
Input filter | 22uF/450V/ ERD226M2WI 450BXW22ME 450BXW22MEFR12.
Cl1 SAMXON Rubycon Rubycon
capacitor ®12.5*20 20RR4RF FR18X16 5X20
Output filter | 270uF/16V/ UER277M1CE UPE1C271MN
C2 SAMXON ELITE NCC RS81C271MDNI1
capacitor D6.3*8 08TUXOCR N6308

Notes: there are three component combinations above for reference.

3) Test report

General performance test (Test part number: LS03-13B12R3)

NO. Test item Test conditions Specification Test result
I/P: 230 VAC
No load power
1 O/P: Min LOAD <0.15W 0.098W
consumption
Ta: 25°C

I/P: 85 to 305VAC
2 |Output Voltage Accuracy| O/P: 10%lo to 100%]Io +5% 1.5%
Ta: 25C

I/P: 85 to 305VAC
3 Output voltage tolerance O/P: 100%]lo +1.5% 0.24%
Ta: 25C

I/P: 85 to 305VAC

4 Load regulation O/P: 10%lo to 100%]Io +3% 0.91%
Ta: 25°C
I/P: 230VAC
5 Efficiency (Typ.) O/P: 100%]lo 79% 79.03%
Ta: 25C
6 |Ripple & Noise (Max) I/P: 85 to 305VAC 150mV 73.10mV
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O/P: 10%lo to 100%Io

Ta: 25°C
Low frequency: High frequency:
" m v % OB . Ole  w + 2. 3 om o ol o B et 2 =
P = - o 1 a1 Aurt Bt 1 S " ak == s a1 b i Arrt eI da = -

Protection function test (Test part number: LS03-13B12R3)

NO. Test item Test conditions Specification Test result
160.4%I0/ 85VAC
I/P: 85VAC 170.8% Io / 230VAC
I/P: 230VAC 180.4% Io /305VAC
1 Over-current Protection >110%Ilo
I/P: 305VAC Hiccup mode: recovers
Ta:25C automatically after fault condition
is removed
I/P: 85VAC No damage after one-hour short
I/P: 230VAC Short circuit lasts for a circuit
2 Short Circuit Protection
I/P: 305VAC period is available Protection mode: output hiccup,
Ta:25°C self-recoverable

Safety test (Test part number: L.S03-13B12R3)

NO. Test item Test conditions Specification Test result
I/P-O/P: last for 1 min 3.3KV ok,
1 Withstand voltage >3KVAC
leakage current<<5SmA leakage current = 0.78mA
2 Isolation resistance I/P-O/P: 500VDC >100MQ OK

4.1.2. EMS (EFT: £2KY, Surge: line to line £1KV) and EMI (Class B)

This solution can meet all the performance in the datasheet, as well as EMS (EFT: £2KV, Surge: line to line

+1KV) and EMI (Class B).
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1) Design circuit and PCB layout are as follows:

Recommended circuit PCB layout (L*W*H: 48.5mm*26.5mm*23mm)

L . 0 [<Y-1-1-
. 09

LS03-13BXXR3

Recommended circuit

Recommended circuit

%/ 00O
'8 [\OW

%%

Amm

4 rl

¥
[ P

44 0mm—

Note: There are three kinds of PCB layouts are recommended for this solution. The first is for strict height

requirement situations, and the second is for situations where length and width are required but the height is less

limited. The third is for strict width requirement situations.

2) BOM:
Recommended material Recommended material Recommended material

PCB
combination 3

Type Spec
combination 1 combination 2

position
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Brand P/N Brand P/N Brand P/N
FUSE FUSE 1A/300VAC| Better 9321100 |Conquer | MST-1A-300V | Littelfuse | 80711000000
Wire-wound [12Q/3W/®5*%  PAK  [NKN3WJI12R| NKN3WSJT-73- RWMO041012R0J
R1 Yageo Vishay
Resistor 15 HENG T 12R R15E1
Class-X [0.1uF/310VA C42Q2104K4 MKP-104K0305
CX Faratronic TDK B32671Z26104
Capacitor C SA405 AT1108-PV
Input Codaca | PK0608-122
LDM 1.2mH/0.2A Wurth 768772122 Bourns |RLB9012-122KL
inductor Electronic K
Input filter [22uF/450V/® ERD226M?2 450BXW22ME 450BXW22MEF
Cl SAMXON Rubycon Rubycon
capacitor 12.5*%20 WI20RR4RF FR18X16 R12.5X20
Class-Y InF/ YU1AH102MO0 CD85-E2GA102
CY1 Wmec HIJE102M | Walsin TDK
Capacitor 400VAC 70BASDAH MYASA
Output filter |270uF/16V/® UER277M1C UPEIC271MN
Cc2 SAMXON ELITE NCC |RS81C271MDNI1
capacitor 6.3*8 EO8TUXOCR N6308
Output HCCDO0403T- BPSD00050432 SDE0403A-4R7
L1 4.7uH/2.2A |Hua Chen Chilisin Bourns
inductor 4R7M 4R7 M
Output filter ESK476M1V UHV1V470MD 35ZLH47MHFC
C3 47uF/35V  |[SAMXON Nichicon Rubycon
capacitor DI11TUSRP D TI15X11

3) Test report

General performance test (Test part number: LS03-13B12R3)

NO. Test item Test conditions Specification Test result
1/P: 230 VAC
No load power
1 O/P: No Load <0.15W 0.104W
consumption
Ta: 25C
I/P: 85 to 305VAC
2 |Output Voltage Accuracy|  O/P: 10%]Io to 100%Io +5% 1.08%
Ta: 25C
I/P: 85 to 305VAC
3 Output voltage tolerance O/P: 100%lo +1.5% 0.50%
Ta: 25°C
I/P: 85 to 305VAC
4 Load regulation O/P: 10%lo to 100%lo +3% 1.08%
Ta: 25C
Page 18 of 94 i, FHEREENEEEET (510670

ADD: Ko.8 Manyun 4th Rioad, Huangpu District, Guangzhou, China

Tal: +B6(20)38601850 Fax: +36(20)38601272
WK MOMMSINLEN WA, OGN~ POWET,Com




MORNSUN"

e HEEE IR [ER 22 5]

MORNSUN Guangrhow Science & Technology Co, Lid

I/P: 230VAC
5 Efficiency (Typ.) O/P: 100%lo 77% 78.292%
Ta: 25C
I/P: 85 to 305VAC
Ripple & Noise (Max) O/P: 10%lo to 100%lo 150mV 58mV
Ta: 25°C
Low frequency: High frequency:
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Protection function test (Test part number: LS03-13B12R3)

NO. Test item Test conditions Specification Test result
160.4%]Io/ 85VAC
I/P: 85VAC
170.8% lo / 230VAC
I/P: 230VAC
1 Over-current Protection >110%lo 180.4% o /305VAC
I/P: 305VAC
Hiccup mode: recovers automatically
Ta:25C
after fault condition is removed
I/P: 85VAC No damage after one-hour short
1/P: 230VAC Short circuit lasts for a circuit
2 Short Circuit Protection
1/P: 305VAC period is available Protection mode: output hiccup,
Ta:25C self-recoverable

Safety test (Test part number: L.S03-13B12R3)

NO. Test item Test conditions Specification Test result
I/P-O/P: last for 1 min 3.3KVAC ok,
1 Withstand voltage >3KVAC
leakage current<<SmA Leakage current 0.78mA
2 Isolation resistance I/P-O/P: 500VDC >100MQ OK
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EMC test (Test part number: LS03-13B12R3)

NO. Test item Test conditions Specification Test result

1/P: 230 VAC
IEC/EN61000-4-5 line to line
1 Surge O/P: 100%]lo PASS

+1KV
Ta: 25C

1/P: 230 VAC
2 EFT O/P: 100%]Io IEC/EN61000-4-4 £2KV PASS
Ta: 25C

I/P: 230 VAC
IEC/EN61000-4-2
3 ESD O/P: 100%Io PASS

Contact 6KV
Ta: 25C

1/P: 115/230 VAC
CISPR32/EN55032
4 CONDUCTION O/P: 100%Io PASS
CLASS B
Ta: 25C

115VAC (L Line) 115VAC (N Line)
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I/P: 115/230 VAC
CISPR32/EN55032
RADIATION O/P: 100%Io PASS
CLASS B
0
Ta: 25C
115VAC (Horizontal) 115VAC
s (Vertical)
"
134
w
»M
f . .
B : g -
4 - 14 1 - 3 e S
x’ T a S S S s i
o R SR | 3
e o . s N N N I 1 (N i [ pos ....,'*-
8 - e Ly,
::\l o ) .
— P " P R e e
2 P —— g i
-
Suspected List
Readin Level Limit Suspected List
Frequency Polarit Factor g d:v?// diBmIV/ Margin | Detect | Height | Angle | Pass/ Readn
[MHz] ey [dB] | [dBuV/ [mL; [mL]] B or fem] | deg el Frequency § Factor g Level Limit Margin | Detect | Height | Angle | Pass/
5 m [MHz] Polarity | gy | rauvs | BRI | BV e | or | fom) | deg | Fai
50.5661 | Horizontal | 15.52 | 7.79 | 23.31 | 4000 | 1669 | PK | 100 | 189 | PAsS - m] m]
118.8609 | Horizontal | 11.74 | 941 | 2115 | 4000 | 1885 | PK | 100 | 5 | PASS .
191.1331 | Horizontal | 1217 | 11.03 | 2320 | 40.00 | 1680 | PK | 100 | 1 | pAss| 04690 | Vertical | 15.5¢ | 13.54 | 2908 | 40.00 | 1002 | PK | 100 | 348 | PASS

59.0059 Vertical 13.90 13.31 27.21 40.00 12.79 PK 100 21 PASS
991.4631 Vertical 26.87 9.20 36.07 47.00 10.93 PK 100 339 PASS

230VAC (Horizontal) 230VAC (Vertical)

o0 "

® "

o ®

T m
I |
: ™ s ™
§ = L L L1 . e
L ¥ e |

- e e e e W P M

B "v-..-»-"""k\-n. i } =T

o L - . | 1 1 ! | 10 1

B o Ll

B 100 * ] -] G

— o Ll — Fragpaicy s N — Fraguanzfris
* CF L & O P
Suspected List Suspected List
Readin - Readin
Level Limit . . Level Limit . 5
Frequency Polarit Factor g (@Buv/ | [@Bv/ Margin | Detect | Height | Angle | Pass/| Frequency E- Factor g — Margin | Detect | Height | Angle | Pass/
olari
[MHz] Y | @8] | Buvr n:; m‘]’ @8] | or | feml | deg | Fail | MMz olarity | gy | sy | ":; l m'; @8] | or | [em] | deg | Fail
m] m]

61.7222 Horizontal 13.02 21.24 34.26 40.00 5.74 PK 100 25 PASS | 50.3720 Vertical 15.56 14.26 29.82 40.00 10.18 PK 100 60 PASS
109.2569 | Horizontal 13.22 8.16 21.38 40.00 18.62 PK 100 0 PASS | 148.3518 Vertical 9.52 18.98 28.50 40.00 11.50 PK 100 40 PASS

4.1.3. EMS (EFT: £4KY, Surge: line to line £2KV) and EMI (Class A)

This solution can meet all the performance in the datasheet, as well as EMS (EFT: +4KV, Surge: line to line
+2KV) and EMI (Class A).

1) Design circuit and PCB layout are as follows:

Recommended circuit PCB layout (L*W*H: 48.5Smm*26.5Smm*17mm)
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Recommended circuit

44 .0mm

Note: There are three kinds of PCB layouts are recommended for this solution. The first is for strict height
requirement situations, and the second is for situations where length and width are required but the height is less

limited. The third is for strict width requirement situations.

2) BOM:

Recommended material | Recommended material Recommended material
PCB
Type Spec combination 1 combination 2 combination 3

Brand P/N ‘ Brand P/N Brand P/N

position

FUSE FUSE |2A/300VAC Better 9321200301 | Conquer |MST-2A-300V |Littelfuse| 36912000000
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3) Test Report:

C3
capacitor
General performance test (Test part number: LS03-13B12R3)
Test result
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MORAMNSUN Guangrhow Science & Technology Co, Lid

MOV | VARISTOR | S14K350 | XINFUTE |DNR S14K350| Thinking | TVR14561 TDK |B’
Wire-wound | 12Q/3W/® NKN3WSJT- R
R1 PAK HENG |[NKN3WIJ12RT| Yageo Vishay
Resistor 5*15 73-12R
input 1.2mH/0.2| Codaca
LDM PKO0608-122K | Waurth 768772122 | Bourns | R
inductor A Electronic
Input filter |22uF/450V ERD226M2WI 450BXW22M 45
Cl SAMXON Rubycon Rubycon
capacitor |/®12.5%20 20RR4RF EFR18X16
Class-Y InF/ YUIAH102 C
CY1 Wmec HIE102M Walsin TDK
Capacitor | 400VAC MO070BASD
Output filter |270uF/16V UER277MI1CE UPEIC271M
C2 SAMXON ELITE NCC R
capacitor | /®6.3*8 08TUXO0OCR NN6308
Output HCCDO0403T-4 BPSD000504
L1 4.7uH/2.2A| Hua Chen Chilisin Bourns | S
inductor R7M 324R7
Output filter ESK476M1VD UHV1V470 38
47uF/35V | SAMXON Nichicon Rubycon
11TUSRP MDD

NO. Test item Test conditions Specification
I/P: 230VAC
No load power
1 O/P: No load <0.15W 0.107W
consumption
Ta: 25°C
I/P: 85 to 305VAC
2 |Output Voltage Accuracy| O/P: 10%lo to 100%Io +5% 1.21%
Ta: 25C
I/P: 85 to 305VAC
3 | Output voltage tolerance | O/P: 10%lo to 100%lo +1.5% 0.62%
Ta: 25C
I/P: 85 to 305VAC
4 Load regulation O/P: 10%lo to 100%lo +3% 1.09%
Ta: 25°C
I/P: 230VAC
5 Efficiency (Typ.) O/P: 100%]lo 77% 78.45%
Ta: 25C
6 Ripple & Noise (Max) I/P: 85 to 305VAC 150mV 40.8mV
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O/P: 100%Io
Ta: 25C

Low frequency:

High frequency:

THRIZ b |

n
53

Protection function test (Test part number: LS03-13B12R3)

NO. Test item Test conditions Specification Test result
162%I0/85VAC
I/P: 85VAC
172.4% 10/230VAC
I/P: 230VAC
1 Over-current Protection >110%lo 181.6% I0/305VAC
I/P: 305VAC
Hiccup mode: recovers automatically
Ta:25C
after fault condition is removed
I/P: 85VAC
Short circuit lasts | No damage after one-hour short circuit
I/P: 230VAC
2 Short Circuit Protection for a period is Protection mode: output hiccup,
I/P: 305VAC
available self-recoverable
Ta:25°C

Safety test (Test part number: LS03-13B12R3)

NO. Test item Test conditions Specification Test result
I/P-O/P: last for 1 min 3.3KVAC ok,
1 Withstand voltage >3KVAC
leakage current<<5mA Leakage current 0.812mA
2 Isolation resistance I/P-O/P: 500VDC >100MQ OK

EMC test (Test part number: LS03-13B12R3)

NO. Test item Test conditions Specification Test result
I/P: 230 VAC/50HZ IEC/EN61000-4-5 line to
1 Surge PASS
O/P: FULL LOAD line £2KV
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Ta: 25C

EFT

1/P: 230 VAC/50HZ
O/P: FULL LOAD
Ta: 25C

IEC/EN61000-4-4 +4KV

PASS

ESD

I/P: 230 VAC/50HZ
O/P: FULL LOAD
Ta: 25C

IEC/EN61000-4-2 Contact
+6KV

PASS

CONDUCTION

I/P: 115/230 VAC@50HZ
O/P: FULL LOAD
Ta: 25C

CISPR32/EN55032
CLASS A

PASS

115VAC (L Line)

115VAC (N Line)
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I/P: 115/230 VAC@50HZ
RADIATION O/P: FULL LOAD CISPR32/EN55032 CLASS A PASS

Ta: 25°C

115VAC(horizontal) 115VAC (vertical)

-1 -1
| 4 |4
[ [
H H
I m Iwm
£ w £ w
]
i =
w ] | ] - w y
b4 *
P "h‘-‘_-L"-tu*--"'.-"Lﬁ_n... l e ol i Hwn-..
o ] ] ] .| 0
2 L] l l i 2 1|
=] 108k - b8k {[+]
—l  — Framancy S — LT
" CFlew » CF e
Suspected List Suspected List
Readin | evel | Limit Readin | evel | Limit
Frequency | | Fector | g [ P | | Margin | Detect | Height | Angle | Pass/ Froquency | | Factor | g [ B | M| Margin | Detect | Height | Angle | Pass/
[MHz] ot 1 B | eBav/ [m'; [m‘; ©8] | or | fom | deg | Fai [MHz] oa 1 @ | eBav/ [m‘; [m'; ©8l | or | om | deg | Fai
m] m]

5 50.9541 | Horizontal | 1645 | 719 | 2264 | 4000 | 1736 | Pk | 100 | 151 | PASS 50.4690 | Vertical | 1654 | 13.04 | 2858 | 40.00 | 1142 | PK | 100 | 350 | PASS
113.8164 | Horizontal | 1262 | 658 | 1920 | 40.00 | 2080 | PK | 100 | 141 | PASS 70.2500 | Vertical | 9.68 | 15.27 | 2495 | 40.00 | 1505 | PK_| 100 | 357 | PASS
199.6700 | Horizontal | 1248 | 9.68 | 22.06 | 40.00 | 17.04 | Pk | 100 | 1 | PAss 148.3518 | Vertical | 952 | 13.83 | 2335 | 4000 | 1665 | Pk | 100 | 81 | PASs

230VAC(horizontal) 230VAC (vertical)
-1 -1
| 4 |4
[ [
H H
I m Iwm
g L ':' L
]
i =
o — '!"\-'\-.' b ¥
Wi ,MM £ I ! b *M 1 1 L 1.
o L1 11 l ] .| 0 1 1 | I P 1 1
=] 108k - b8k {[+]
—l  — Framancy S — LT
" CFlew » CF e
Suspected List —
Readin — -
. . tovel | Limit | etect | Heignt | Angle | Pass! Readin | | el | Limit
re’:t:'emy Polarty :c;f dgw 6BV | Buv/ :’s'" L elg d"ge :sls Frequency | | Factor [ g ot | gy | M9 | Detect | Height | Angle | Pass/
[MHz] [08] | [dBy m || B || e || G| s | G [MHz] oy gy | (asuvy | OBV | OBV g | or | foml | deg | Fail
m] il m] m]
1?;:!9752509 :z:z::: ::252 ;‘ig fg':; :gﬁ ;g:? :E 1% 22719 :::2 504690 | Vertical | 1654 | 1523 | 30.77 | 4000 | 923 | Pk | 100 | &2 | PAss
- " - - - - - 148.3518 | Vertical | 952 | 16.14 | 2666 | 40.00 | 1434 | PK | 100 | 208 | PASS
656.7797 | Horizontal | 23.03 | 10.94 | 33.97 | 47.00 | 1303 | PK | 100 | 210 | PASS

4.1.4. EMS (EFT: £4KY, Surge: line to line +£2KV) and EMI (Class B)

This solution can meet all the performance in our datasheet, as well as EMS (EFT: £4KV, Surge: line to line

+2KV) and EMI (Class B).

1) Design circuit and PCB layout are as follows:

Recommend circuit PCB layout(L*W*H: 55.0mm*25.3mm*17mm)
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55.0mm

Recommend circuit PCB layout(L*W*H: 40.5Smm*37.5Smm*23mm)

(= ]

c0000E BA

ACN o

Note: There are three kinds PCB layouts are recommended for this solution. The first is for strict height

requirement situations, and the second is for situations where length and width are required but the height is less

limited. The third is for strict width requirement situations.

2) BOM:

Recommended material Recommended material Recommended material
PCB

Type combination 1 combination 2 combination 3

position

Brand P/N Brand P/N Brand P/N

Page 27 of 94 i, FHEREENEEEET (510670
ADD: Ko.8 Manyun 4th Rioad, Huangpu District, Guangzhou, China

Tel: +86(20)38601850 Fax; +36(20)38601272

WL MOMMEULEN  WWW, MOMSLEN=POWEr,com



s | 14
MORNSUN I HE FEE R IR =R A S)
MORNSUN Guangrhow Science & Technology Co, Lid
2A/300VA MST-2A-300
FUSE FUSE Better 9321200301 Conquer Littelfuse | 36912000000
C A%
Thinkin B72214S0351
MOV VARISTOR | S14K350 | XINFUTE | DNR S14K350 TVR14561 TDK
g K101
Wire-wound | 12Q/3W/® PAK NKN3WSJT- RWMO041012
R1 NKN3WIJI12RT Yageo Vishay
Resistor 5*15 HENG 73-12R ROJRI5EI
Class-X 0.1uF/310 C42Q2104K4S MKP-104K03
CX Faratronic HIC TDK B32671Z26104
Capacitor VAC A405 05AT1108-PV
Input 1.2mH/0.2 RLB9012-122
LDM Hua Chen PK0608-122K Waurth 768772122 Bourns
inductor A KL
Input filter | 22uF/450V ERD226M2WI2 450BXW22M 450BXW22M
C1 SAMXON Capxon Rubycon
capacitor /®12.5%20 ORR4RF EFR18X16 EFR12.5X20
Class-Y InF/ YU1AH102M CD85-E2GAL1
CYl1 Wmec HJE102M walsin TDK
Capacitor 400VAC 070BASDAH 02MYASA
Output filter | 270uF/16V UER277M1CEO0 UPE1C271M RS81C271M
C2 SAMXON Capxon NCC
capacitor /D6.3*%8 8TUXOCR NN6308 DNI1
Output 4.7uH/2.2 HCCDO0403T-4 BPSD000504 SDE0403A-4
L1 Hua Chen Chilisin Bourns
inductor A R7M 324R7 R7M
Output filter ESK476M1VD1 UHV1V470M 35Z1LH47MH
(OX] 47uF/35V | SAMXON Capxon Rubycon
capacitor 1TUSRP DD FCT15X11

3) Test report

General performance test(test module: 1L.S03-13B12R3 )

SPECIFICATIO
NO TEST ITEM SPECIFICATION N RESULT
I/P: 230 VAC
NO LOAD POWER
1 O/P: Min LOAD <0.15W 0.101W
CONSUMPTION
Ta: 25C
I/P: 85VAC to 305VAC
2 |Output Voltage Accuracy| O/P: Full to Min LOAD +5% 1.48%
Ta:25C
OUTPUT I/P: 85VAC to 305VAC
3 VOLTAGE O/P: Full to Min LOAD +1.5% 0.34%
TOLERANCE Ta:25C
I/P: 85VAC to 305VAC
4 LOAD REGULATION O/P: Full to Min LOAD +3% 0.87%
Ta:25C
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MORNSUN oot Searies St & Yo o 18
I/P: 230 VAC
5 EFFICIENCY(Typ.) O/P: Full LOAD 77% 78.03%
Ta: 25°C
I/P: 85VAC to 305VAC
RIPPLE & NOISE(Max) O/P: Full LOAD 150mV 68.50mV
Ta:25C
low frequency: high frequency:
I G S T i IR B S S T S s

"e (10 == Tt a1 [ Lo

e . - -

Wopmstad

LTI

Protection function test(test module: L.S03-13B12R3 )

SPECIFICATIO
NO TEST ITEM SPECIFICATION N RESULT
158%I0/85VAC
I/P: 85VAC
171.2% 10/230VAC
I/P: 230VAC
1 Over-current Protection >110%lo 182.4% 10/305VAC
I/P: 305VAC
Hiccup mode, recovers automatically
Ta: 25C
after fault condition is remove
I/P: 85VAC
No damage
I/P: 230VAC Short output 1
2 Short Circuit Protection Hiccup mode, recovers automatically
I/P: 305VAC hour no damage
after fault condition is removed
Ta: 25C

Safety test (test module: LS03-13B12R3)

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
WITHSTAND I/P-O/P: 3KVAC/min 3.3KV ok,
1 >3KVAC
VOLTAGE leakage current<<5mA leakage current:0.86mA
ISOLATION
2 I/P-O/P: 500VDC >100MQ Ok
RESISTANCE
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EMC test (test module: LS03-13B12R3)

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT

I/P: 230 VAC/50HZ
IEC/EN61000-4-5 line to
1 Surge O/P: FULL LOAD PASS
line £2KV
Ta: 25C

I/P: 230 VAC/50HZ
2 EFT O/P: FULL LOAD IEC/EN61000-4-4 £4KV PASS
Ta: 25C

I/P: 230 VAC/50HZ
IEC/EN61000-4-2

3 ESD O/P: FULL LOAD PASS
Contact 6KV
Ta: 25°C
I/P: 115/230 VAC/50HZ
CISPR32/EN55032
4 CONDUCTION O/P: FULL LOAD PASS
CLASS B
Ta: 25°C
115VAC (L Line) 115VAC (N Line)
- T I~ e T
o I [ i o | ]
e S | i i e S |
o - — 1; o J 1 1 " - E I t
S i - Hrt
L e e p e e P N N Y e ¥ S5 o 2 e
T : 1 - - T - ¥ e I'._‘_-.“_:_: A —:- -----
l | . 1 |
IF Troquamy  Frodm  fanbdn | filen. | Febscion | Mrwier Bl | S §anl Lt 1 id s, o o
. . R i IN | Fiagqusiny [ TR R Cauhle Allnn. Muiweaan Metwn Tl Mens L evsl | imin it Tiul
! i"::‘iz :‘ :‘ 1': :r:::: “: ‘q‘ : . d;: P IR T ¥} Wl Eenk a4 ER il 20
LEE U R 4 e [ (LB LA =l 4.5 L FiE) ! ::@'l: f“fEH' 2 : :I : " ?__A.‘rc e ?‘: ’ '"-T f 3-’ :
. i s i s . o . " iy O 2 et H 2 2 pa} SARenk 4.5 Fi ) 2 200
FETTTES e m T Y T = m m 3 L ] 2 2 L oANE (b 249 4 EAE
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MOAMSUN Guangrhouw Science & Technology Co .
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230VAC(L Line)

230VAC (N Line)
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o
Ta: 25°C
115VAC(horizontal) 115VAC(vertical)
[ 18
L M
B L
E ] -
£ £ w
f w £ = 1 ——
| 1 = | !
§ = i .
b= B
® —_ﬁ——‘”--— -..-.'.-."-
- B ol L
--..--—-""""-.-5, "
1o G A [ 1}
Fragaireyiit] — OF L — Foasray ]
Ll & OF Caw
Suspected List Suspected List
Readin Wy Readin -
Level Limit . . Level Limit A 4
Frequency 5 Factor g Margin | Detect | Height | Angle | Pass/ Frequency . Factor g Margin | Detect | Height | Angle | Pass/
Polarity [dBpV/ | [dBupV/ " Polarity [dBpV/ | [dBuV/ ;
[MHz] [dB] [dBpV/ ol ml [dB] or [cm] deg Fail [MHz] [dB] [dBpV/ o o [dB] or [cm] deg Fail
m] m]
50.5661 Horizontal | 15.52 7.79 23.31 40.00 16.69 PK 100 189 | PASS 50.4690 Vertical 15.54 13.54 | 29.08 40.00 10.92 PK 100 348 PASS
118.8609 | Horizontal 11.74 9.41 21.15 40.00 18.85 PK 100 5 PASS 59.0059 Vertical 13.90 13.31 27.21 40.00 12.79 PK 100 21 PASS
191.1331 Horizontal 12.17 11.03 23.20 40.00 16.80 PK 100 1 PASS 991.4631 Vertical 26.87 9.20 36.07 47.00 10.93 PK 100 339 PASS
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MORNSUN Guangrhow Science & Technology Co, Lid

230VAC(horizontal) 230VAC (vertical)
1 a8
© ¥
¥ w
I o I
: - : ®
£ = f w
H £
P :
= 0 = *
» A 1 z '
0 IR S . - "
W g
\l
Rl Lo L] u L) U]
— P L Fraguarcyfris] 8 Lt [ Fopgaargyia]
L] v ]
Suspected List Suspected List
Readin Level Limit Readin Level Limit
evel m
Frequency . Factor g v m Margin | Detect | Height [ Angle | Pass/ Frequency Factor g evel m! Margin | Detect | Height | Angle | Pass/
Polarity [dBpV/ | [dBuV/ | Polarity [dBpV/ | [dBpV/ "
[MHz] [dB] [dBuV/ . il [dB] or [em] deg Fail [MHz] [dB] [dBpV/ o o [dB] or [ecm] deg Fail
m] m]
61.3341 Horizontal 13.18 11.60 24.78 40.00 15.22 PK 100 0 PASS 65.6996 Vertical 11.43 21.22 32.65 40.00 7.35 PK 100 238 PASS
185.7006 | Horizontal 11.63 16.75 28.38 40.00 11.62 PK 100 40 PASS 148.3518 Vertical 9.52 20.04 29.56 40.00 10.44 PK 100 40 PASS

4.1.5. EMS (EFT: £+4KYV, Surge: line to line £2KV) and EMI (Class B) that meets EN60335

This solution can meet all the performance in our datasheet, as well as EMS (EFT: £4KV, Surge: line to line
+2KV) and EMI (Class B).

1) Design circuit and PCB layout are as follows:

Recommend circuit PCB layout(L*W*H: 55.0mm*25.3mm*17mm)

' pooe 2a
|

55.0mm

Recommend circuit PCB layout(L*W*H: 40.5mm*37.5mm*23mm)
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40.5mm

Note: There are three kinds PCB layouts are recommended for this solution. The first is for strict height

requirement situations, and the second is for situations where length and width are required but the height is less

limited. The third is for strict width requirement situations.

2) BOM:
C Recommended material Recommended material Recommended material
PCB
Type Spec combination 1 combination 2 combination 3
position

Brand P/N Brand P/N Brand P/N

Class-Y 1nF/ HME102 YU1ACI10 CS80-E2G
CY1/CY2 Wmec Walsin TDK
Capacitor | 250VAC M 2M060 A102MY

Note: The only difference between two Class-Y Capacitor and one Class-Y Capacitor in section 4.1.4 are material and
PCB pin distance, test result is similar to one Class-Y Capacitor. Hence refer to section 4.1.4 for other parameters

and test content besides Class-Y Capacitor.
4) Test report

Test report refer to section 4.1.4. The only difference between two Class-Y Capacitor and one Class-Y Capacitor
in section 4.1.4 are material and PCB pin distance.

Note: It’s fine to meet EMS (EFT: £2KV, Surge: line to line £1KV) for white goods standard base on EN60335,
while our design is to meet EMS (EFT: £4KV, Surge: line to line £2KV) as customers are asking for higher level
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EMS performance. If only white goods standard needed, just remove the voltage dependent resistor (MOV).

4.2. LS05-13BxxR3 series uses 12VDC output as an example to recommend solutions and data

packages

4.2.1. Minimization solution (Achieve normal output function)

This solution can achieve normal output of power supply module, but we do not promise other performance.

This solution suitable for strict cost requirements, but no performance requirements application.

1) Design circuit and PCB layout are as follows:

Recommend circuit PCB layout(L*W*H: 40mm*24.5Smm*17mm)

ACL) Ot )

SRR sioocee e

AC™ o ——t—?

L505-13BXXR3

40.0mm

Recommend circuit

Afn—E—-—:&—l
:J_—a AC-DC ' ?

PRI B i - lole OCOC

N o LS05-13BXXR3

- 32.8mm

Note: There are two kinds PCB layouts are recommended for this solution. The first is for strict height

requirement situations, and the second is for situations where length and width are required but the height is less

limited.

2) BOM:

Note: We recommend three device combinations, you can choose any one.
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Recommended material

combination 1

iHse

MORNSUN Guangrh

Recommended material

BE W 3% PR 23

logy Co., Lid

Rec

combination 2

ommended material

combination 3

position
P/N
FUSE FUSE 1A/300VAC Better 9321100 Conquer |MST-1A-300V| Littelfuse | 36911000000
Wire-wound PAK  |NKN3WIJ12R NKN3WSJT-7 RWMO041012R0J
R1 12Q/3W/®D5*15 Yageo Vishay
Resistor HENG T 3-12R RI5ElL
Input filter |22uF/450V/®1 ERD226M2W 450BXW22M 450BXW22MEF
Cl SAMXON Rubycon Rubycon
capacitor 2.5%20 120RR4RF EFR18X16 R12.5X20
Output filter |270uF/16V/®6. UER277TMI1C UPE1C271MN
C2 SAMXON ELITE NCC |RS81C271MDNI1
capacitor 3*8 EO8TUXOCR N6308

3) Test report

General performance test(test module: LS05-13B12R3)

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
I/P: 230VAC
NO LOAD POWER
1 O/P: No load <0.15W 0.094w
CONSUMPTION
Ta:25C
I/P: 85 to 305VAC
2 |Output Voltage Accuracy 0O/P:10%]lo to 100%lo +5% 1.25%
Ta:25°C
I/P: 85 to 305VAC
VOLTAGE
3 O/P:10%]lo to 100%lo +1.5% 0.08%
REGULATION
Ta:25C
I/P: 85 to 305VAC
4 LOAD REGULATION O/P: 100%lo +3% 1.25%
Ta:25C
1/P: 230VAC
5 EFFICIENCY (Typ.) O/P:100%lo 79% 81.14%
Ta:25C
I/P: 85 to 305VAC
RIPPLE & NOISE O/P:10%lo to 100%lo 150mV 68.6mV
6
Ta:25C
low frequency: high frequency:
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Protection function test (test module: LS05-13B12R3)

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
132%]lo/ 85VAC
I/P: 85VAC
131%lo/ 230VAC
1/P: 230VAC
1 Over-current Protection >110%lo 138%I0/300VAC
1/P: 305VAC
Hiccup mode, recovers automatically
Ta:25C
after fault condition is removed
I/P: 85VAC
No damage
I/P: 230VAC Short output 1 hour no
2 Short Circuit Protection Hiccup mode, recovers automatically
I/P: 305VAC damage
after fault condition is removed
Ta:25C

Safety test(test module: LS05-13B12R3)

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
WITHSTAND I/P-O/P: 3KVAC/min 3.6KVAC ok,
1 >3.6KVAC
VOLTAGE leakage current<<5mA leakage current: 0.812mA
ISOLATION
2 I/P-O/P: 500VDC >100MQ OK
RESISTANCE

4.2.2. EMS (EFT: £2KY, Surge: line to line £1KV) and EMI (Class B)

This solution can meet all the performance in our datasheet, as well a EMS (EFT: £2KV, Surge: line to line

+1KV) and EMI (Class B).

1) Design circuit and PCB layout are as follows:

Recommend circuit

PCB layout(L*W*H: 44.0mm*32.4mm¥*17mm)
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L505-13B¥XR3

Note: There are three kinds PCB layouts are recommended for this solution. The first is for strict height

requirement situations, and the second is for situations where length and width are required but the height is less

limited. The third is for strict width requirement situations.

2) BOM:
PCB Recommended material ‘ Recommended Recommended material
- Type Spec — —
position Brand P/N Brand P/N Brand P/N
Page 37 of 94 W, rATRHENEHEES (510670 )
4 ADD: Ko.8 Manyun 4th Rioad, Huangpu District, Guangzhou, China

Tal: +B6(20)38601850 Fax: +36(20)38601272
WO, MOTNSNLER WA, MO ~DOWer. oom



~{ H
MORNSUN I 44 8 7 BE Il 3% FER 22 55
MORAMNSUN Guangrhow Science & Technology Co, Lid
3) Test
report FUSE FUSE | 1A/300VAC| Better 9321100 Conquer | MST-1A-300V | Littelfuse
Wire-wou [12Q/3W/®5*%|  PAK NKN3WSJT-73 RV
R1 NKN3WIJI2RT | Yageo Vishay
nd Resistor 15 HENG -12R
Class-X |0.1uF/310VA C42Q2104K4S MKP-104K030
CX Faratronic HIC TDK
Capacitor C A405 5AT1108-PV
Input
LDM 4.7mH/0.2A | Codaca | PK0810-472K | Wurth | 768772122 Bourns | R
inductor
Input filter|22uF/450V/® ERD226M2WI2 450BXW22ME 45
Cl1 SAMXON Rubycon Rubycon
capacitor 12.5%20 ORR4RF FR18X16
Class-Y InF/ YUIAH102MO Cl
CYl Wmec HJE102M Walsin TDK
Capacitor | 400VAC 70BASDAH
Output |270uF/16V/® UER277M1CEO UPEIC271MN
C2 SAMXON ELITE NCC R
filter 6.3*8 8TUXOCR N6308
Output HCCDO0403T-4 BPSD00050432
L1 4.7uH/2.2A |Hua Chen Chilisin Bourns | SI
inductor R7M 4R7
Output ESK476M1VDI UHV1V470MD 35
(OX] 47uF/35V  [SAMXON Nichicon Rubycon
filter ITUSRP D
General performance test (test module: LS05-13B12R3)
NO. Test Item Test Condition Specification Result
I/P: 230VAC
NO LOAD POWER
1 O/P: No load <0.15W 0.103W
CONSUMPTION
Ta:25C
I/P: 85 to 305VAC
2 |Output Voltage Accuracy|  O/P: 10%lo to 100%lo +5% 1.08%
Ta:25C
OUTPUT I/P: 85 to 305VAC
3 VOLTAGE O/P: 100%lo +1.5% -0.08%
TOLERANCE Ta:25C
I/P: 85 to 305VAC
4 LOAD REGULATION O/P: 10%lo to 100%lo +3% 1.17%
Ta:25C
I/P: 230VAC
5 EFFICIENCY (Typ.) O/P: 100%]lo 79% 80.62%
Ta:25C
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I/P: 85 to 305VAC

3
1

RIPPLE & NOISE(Max ) O/P: 10%lo to 100%]lo 150mV 74mV
Ta:25C
low frequency: : high frequency:
DAEm U RE - gem s e s T e aTe A g e gm e e

[ TR L 1 3

3
1

—u

W dun
e R

Protection function test(test module: L.S05-13B12R3 )

NO. Test Item Test Condition Specification Result
132%lo/ 85VAC
I/P: 85VAC
131%lo/ 230VAC
I/P: 230VAC
1 Over-current Protection >110%lo 138%I0/300VAC
I/P: 305VAC
Protection mode: output hiccup,
Ta:25C
self-recovery
I/P: 85VAC
No damage after one hour short circuit
I/P: 230VAC
2 Short Circuit Protection Long short circuit Protection mode: output hiccup,
I/P: 305VAC
self-recoverable
Ta:25C

Safety test(test module: LS05-13B12R3)

NO. Test Item Test Condition Specification Result
WITHSTAND I/P-O/P: test time 1 minute, 3.6KV ok,
1 >3.6KVAC
VOLTAGE leakage current<<5mA leakage current=0.812mA
ISOLATION
2 I/P-O/P: 500VDC >100MQ OK
RESISTANCE

NO Test Item

EMC Test(Test module: LS05-13B12R3)

Test Condition

Specification Result
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1/P: 230VAC
IEC/EN61000-4-5 line to line
surge O/P: 100%lo PASS
+1KV
Ta:25°C
1/P: 230VAC
EFT O/P: 100%]lo IEC/EN61000-4-4 £2KV PASS
Ta:25°C
1/P: 230VAC
IEC/EN61000-4-2 Contact
ESD O/P: 100%]lo PASS
+6KV
Ta:25°C
I/P: 115V/230VAC
CISPR32/EN55032
CE O/P: 100%]lo PASS
CLASS B
Ta:25°C
115VAC input L line 115VAC input N line
L .: :'.-_.I.l.l I1 ':T‘""‘F"i:f: i-:-1| T - i- - T - - - : :.r_.i..l :-I“‘!i"-:'-::i' i'?f!_ B T —- T-_- :. .I..:I.II.-_.: = .__;-_
il LT . ] 1 |
- Rl i [ 1L 1 - 1l
o=l 1111 ! | . I {1
NS === NS e
W, IIE.-.'\-' : | ‘. | ..;'.-j' .
. 1A 1 § o % O P 1 (1 1 A e = g e
[t R o s s i 5 ! J 1 |y ||
1 1 | '
W0 [ Finquency | Piobe | Coble | M. | Decechos | e e | Moss Levsl | it | Lok Do, 'i‘,'l_r,....u, Paoks | Cabls | Amen, | Dstector | Mems Raad | Meas Loval | Limh | Lo Ohst
sfrumiou] 02 | 02 [ we Jcae | w2 | ®7 [ M0 | @) | Tjumewn| o7 | 97 | W0 | CAva | W3 | Al | & | W
Dludmies | 81 ) R | WE [CAG | B2 | A7 el & [moowe | 03 ar | we | cam ui ET] ] T
i wrwewe| 93 | 83 | we [caw | wh | ®1 | W0 | an Tlmmes] 83 | 91 | %1 [ o | 3 w7 [ % | =1
1| vEnkee | 8 i1 Wy | OPam m | om i A Y (esowe| 83 | 82 00 | CPesk ETE Mr He TE
3 [T oseaee | 82 01 e | 0P | ®3 | BT [T Nl s (mnewe| 81 1 7] TR TE] T &l T
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230VAC input L line 230VAC input N line
b == i e I g e T B Fa A TTTE T T
- :'I'L"I"‘"l-'-" '1:f - I;'-w: E b s :‘uﬁr | o=y o8 1 e | =
- L T
™ = 1
- G o [
- = "
i X
- e o o fe e I T Ly
ks Lk \ L — T A o |
=0 = WP A e L eer—— i =
™ " T }
: , | |
asl W » LAY 1 w =
(R e b
0| Frequency | Probs | Cable | Atwe. | Detechs | Beter Hosdd | Swws Lowsd | Limit | Limit Dist, 0| Froquency | Piobs | Cable | Atisn. | Dstector | Meter Reed | Mems Lowed | Limit | Limi it
1) 1mAe | B3 iz Wh | GG | a8 D) a0 | % 1| mmee | 02 [F Ml | C_AvG mT TT] We i
1] 1o | 0 7] WE | QP ni T %0 i BRI [I] wi | c_ava n 1] we CF]
4 [mroaH: | B3 5] we | CAd " ET] 1] EIE L Rkiaisiiadl M iz B0 | OPek 81 = weo Lk
T |momeez | 03 ir | we | QPsm ur X ET) FT) IEECAEE i M) | Ofak i 3 =0 i
T S| 81 7] TR M1 i Y] [Ty 5| [ 81 L Ml | OPesi nr Wi e 424
|}
| HI0Msr | 02 7] wh | WG T 3] ] 2 § Rk | #1 L B | O nr ua L] a1
1/P: 115V/230VAC
CISPR32/EN55032
RE O/P: 100%Ilo PASS
CLASS B
Ta:25C
115VAC (horizontal) 115VAC (vertical)
L .y ™
L |
# )
M- N:
" I
# L 1 | - 1 1 £ w
i ! i
¥
M
| 5
;ﬂ 100 T m 1o6a 1%
— Pl — R Fraguiescya| == =
& OF Dmrme
» 0P Cesson
Sunpested List
— Feadin Lavel | Lirmsi
Facid | @ Maigin | Deteat | Hesght | Angle | Pass' fal] I&W or | fem| | deg | Fml
Ty | Py | | V| | oy | o o | e | e | M|
ol W% | Vence | 1505 | 8% | I35 | 4000 | €3 | P% | 00 | B4 | pASS
107 148 | Honzomtal | 1301 | 078 | 30dd | en0d | o2 P 00 [ a3 | Pass | LR Werkcal G671 | 350 | don | 000 | 02 | P [ 00 | 1B | PASS |
701 B3 | Honzomal | 1350 | 1260 | 2516 | 4000 | 1484 | PK | 100 | 4 | P58 | 1525033 | Werbcwl | D40 | J500 | DAAD | 4000 | S60 | PW | 100 | 208 | PASS
X7 0587 | Honzontal | 1600 | 1245 | a5 | &700 | 1855 | PK [T 132 | PASS | [LINETT] el 2632 | 18 | 3450 | 4700 | 1150 [ 0 | e | PASS
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230VAC (horizontal) 230VAC (vertical)
10 - — 7T 1o
80 K
8 ®
- 0 N el 1} i
E onl . i
; 0 £ = 1 : = =
3 5 : F — 3
] [ T T T 111 : I
L " e 7 w‘-‘-.-'
3| I ! . - - f g i fa ¥
| L P -H‘J\ MJM i s w
r., = | el \"w" . o
1 s u -
2 it © R PE——
T — FrequancyHiz] * 0P Damci
* OP Delce PR
Foadn T
1 Lovel | Lamit
List Fremmncy Facks 4 '
- {| | pem l Poaty | “pey | e | W | B
Fsoetri Bl Il Rl P A el LR
Frequency Polarty Faschor g lcllﬁ ';‘g:'w Marpin | Detect | Heaght | Angle | Pass/ | o5l | Vecal | 1557 | 1673 | 3225 | 000 | 7T
MMHz] e | e | Y m | B8 [ or | fom | ceg | Fal BIUO7 | Vemcal | G19 | 2160 | anfe | enoo |
el I e il Il I - || [(=¥00E | Veecal [ "@a3 | R | 3360 | ano0 | ed0 | Fm | voa | 2o | s |
100 1380 | Horizondal | 1253 | 1702 | 2055 | 4000 | 1045 | PK | 100 | 171 | PASS [ BAETea | Wemcal | @600 | BGe | dah2 | 4700 | 1148 | PR | 100 | 2w | PRGS

4.2.3. EMS (EFT: £4KY, Surge: line to line +£2KV) and EMI (Class A)

This solution can meet all the performance in our datasheet, as well as EMS (EFT: £4KV, Surge: line to line
+2KV) and EMI (Class A).

1) Design circuit and PCB layout are as follows:

Recommend circuit PCB layout(L*W*H: 44mm*32.4mm*17mm)

5/ o988t 20

32.4mm

— 0 )
LS05-13BXHR3 poasllh
44.0mm

Recommend circuit PCB layout(L*W*H: 37.8mm*36.5mm*23mm)
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L505-1 38.%R3 B

37.8mm

Recommend circuit

LS05-13BXXR3

48.5mm

Note: There are three kinds PCB layouts are recommended for this solution. The first is for strict height

requirement situations, and the second is for situations where length and width are required but the height is less

limited. The third is strict for width requirement situations.

1) BOM:

Recommended material ‘Recommended material Recommended material

position Brand P/N Brand P/N Brand P/N

2A/300VA

FUSE FUSE Better 9321200301 Conquer [MST-2A-300V|Littelfuse 36912000000
C

MOV | VARISTOR | S14K350 | DNR | DNR S14K350 | Thinking| TVRI14561 TDK | B72214S0351K101

Wire-wound [12Q/3W/®5| PAK NKN3WSJT-7 RWMO041012R0JR15
R1 NKN3WIJI2RT | Yageo Vishay
Resistor *15 HENG 3-12R El
input
LDM 4.7mH/0.2A| Codaca| PKO0810-472K Wurth 768772122 | Bourns | RLB1014-472KL
inductor
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2) Test
Report:

IMiNEHEERBIEFHEIR S
MORAMNSUN Guangrhow Science & Technology Co, Lid
Input filter |22uF/450V/| SAMX | ERD226M2WI120 450BXW22M 450]
C1 Rubycon Rubycon
capacitor | ©12.5*20 | ON RR4RF EFR18X16
Class-Y InF/ YU1AH102M CD
CY1 Wmec HJE102M walsin TDK
Capacitor | 400VAC 070BASDAH
Output filter |[270uF/16V/| SAMX | UER277M1CE08 UPE1IC271M
C2 ELITE NCC R¢
capacitor D6.3*8 ON TUXO0CR NN6308
Output Hua |HCCDO0403T-4R7 BPSD0005043
L1 4.7uH/2.2A chilisin Bourns | ST
inductor Chen M 24R7
Output filter SAMX | ESK476M1VDI11 UHV1V470M 357
C3 47TuF/35V Nichicon Rubycon
capacitor ON TUSRP DD

General performance test(test module: L.S05-13B12R3 )

NO. Test Item Test Condition Specification Result
I/P: 230VAC
NO LOAD POWER
1 O/P: No load <0.15W 0.134W
CONSUMPTION
Ta: 25C
I/P: 85 to 305VAC
2 |Output Voltage Accuracy| O/P: 10%lo to 100%lo +5% -2.00%
Ta: 25C
OUTPUT I/P: 85 to 305VAC
3 VOLTAGE O/P: 100%lo +1.5% -0.08%
TOLERANCE Ta: 25C
I/P: 85 to 305VAC
4 LOAD REGULATION O/P: 10%lo to 100%lo +3% 1.60%
Ta: 25C
I/P: 230VAC
5 EFFICIENCY (Typ.) O/P: 100%lo 79% 80.45%
Ta: 25C
I/P: 85 to 305VAC
RIPPLE & NOISE(Max )|  O/P: 10%]lo to 100%lo 150mV 71.7mV
6 Ta: 25C
low frequency: high frequency:
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Protection function test(test module: L.S05-13B12R3 )
NO. Test Item Test Condition Specification Result
142%lo/ 264VAC
I/P: 85VAC
150%Io/ 230VAC
I/P: 230VAC
1 Over-current Protection >110%lo 142%I0/88VAC
I/P: 305VAC
Protection mode: output hiccup,
Ta: 25C
self-recovery
I/P: 85VAC No damage after one hour short
I/P: 230VAC circuit
2 Short Circuit Protection Long short circuit
I/P: 305VAC Protection mode: output hiccup,
Ta: 25C self-recoverable
Safety test(test module: LS05-13B12R3)
NO. Test Item Test Condition Specification Result
WITHSTAND I/P-O/P: Test time 1 minute, 3.6KV ok,
1 >3.6KVAC
VOLTAGE leakage current<SmA leakage current 0.812mA
ISOLATION
2 I/P-O/P: 500VDC >100MQ
RESISTANCE

EMC test(test module: LS05-13B12R3)

NO
Test Item Test Condition Specification Result
I/P: 230VAC
IEC/EN61000-4-5 line to
1 surge O/P: 100%]lo PASS
line +2KV
Ta: 25C
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1/P: 230VAC
EFT O/P: 100%]lo IEC/EN61000-4-4 £4KV PASS
Ta: 25°C
I/P: 230VAC
IEC/EN61000-4-2
ESD O/P: 100%lo PASS
Contact 26KV
Ta: 25°C
I/P: 115V/230VAC
CISPR32/EN55032
CE O/P: 100%Ilo PASS
CLASS A
Ta: 25°C
115VAC (L Line) 115VAC (N Line)
~ e i == H o i = [
- - oy | L F R |_|.-:" P flade 4 !
== " | i
= ' S| | | [Tl
a2 ': : 1 - » e -J:rllr > I- -
= | W [ = N — ” \ wqmﬁ'}'ﬂ lhrw"’“w
o LR = e o T —y » . - ot L .
" L1 - ! M
. i . i |
10 | Froquency | Probe | Cabls | Aren, | Oeiecioe | Mebes Rasd | bean Lovel | Limt |LimitDist, | 0 | Fraquency | Probe | Cable | Atin. | Duiecior | Meier Bead | Meas Loed | Limit | Limit Die
1 | 151 BkHs LE] 00 | Ofeak e e L1l -md t [ 253 0meHs | CE] n QP w7 | s i 21
4 | SF JODkHz az nd C_ava 1 JE4 E0Q 218 5 | T 000z | [¥] wa AFeak ] Fr maa B
2 | 151 00kH 0z 00 | C_awa = ®=3 B0 %7 ] 11:5|;||;|;||qu '¥] 0l NG =1 | ma W .1
3 | 4m BO0iHE a2 00 Qitwak 43 ia L) w7 6 | P00z | ¥ 04 C_AVG FrE no CT ara
§ | 77 SO0kH: az 0o C_ava a3 o4 B0 g1 3 | 232 Dk %] wa QFsak i 4854 ma T
3 | TITH0Hz [F 00 | GPeak 04 [ EET 28 |74 | 4z oposts TREITEEETS a8 | ue @ | ma
230VAC (L Line) 230VAC (N Line)
O [ it = O e e i i
. - - - - i_‘_ - -
= = A 5 ] i | y
- al L4 8 Lo Laflifln ] I 1 M
: L 75\ N SN A T AW
n AL " ui“ y ) u‘: s P '1|' e i ¥ i .-r\'f‘llllf ﬁ'l'" o MTW\M"
FARTE AT B ] T vy T 3 e
.:.I r " 1
sl . A
10| Fequency | Probs | Ceble | Arien. | Deiscior | Meter Read | Mess Lovsl | Umit [LmhDist | [10 ] Frequency | Probe | Caba | Aten. | Damecior | Meies Resd | Msos Leval | Limas | Lisir Dt
1 [ 153000k ¥ na Gk uT [ZX] ™ [ 1 | 15 R0dkHz F] Y] APk EEX] [TF] ™o A
NEILT W1 | 100 | cAve | Wd wi | @ | el 3 [ 555 aomeHz (%] 0 | CAVG ET i wWo ST
4 | 558 000HE B3 00 OPwak ma 41 T8 43 7 | 300 A0dkHz [¥] 0a CPaah By 574 7ED0 2159
BT CHEINETAEL EX [INET B 0F | W0 | OPwak | M3 s | T | s
5 | 504 003HE B3 0a Ofwak »na 23 s 304 & | B 0%HE (] W0l AN 218 3P 1] - ]
§ | 0T Q03kH2 bz g C_avg s T 613 223 1 | 19 ansHz [F] na c?m F¥ I BED A
I/P: 115V/230VAC
CISPR32/EN55032
RADIATION O/P: 100%]lo PASS
CLASS A
Ta: 25°C
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115VAC (horizontal) 115VAC (vertical)
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230VAC (horizontal) 230VAC (vertical)
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‘1 | .
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1
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¢
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\
Kg 1
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I Pa— |
S [ s ;
¥ Fackor Liwsd | Ll p-!
P |y | Fie "ﬂ" pan | b | P | G | | N | ik
B0 bl Vol | 13 1w M 50 00 &% L 100 B0 | PASS
"Iﬁ:l:l' |Hﬂ|.'ﬂu LK) |r1"' £ Rl'!l Jlll:l L.} FON 13
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4.2.4. EMS (EFT: £4KY, Surge: line to line +£2KV) and EMI (Class B)

This solution can meet all the performance in our datasheet, as well as EMS (EFT: £4KV, Surge: line to line
+2KV) and EMI (Class B).

1) Design circuit and PCB layout are as follows:

Recommend circuit PCB layout(L*W*H: 48.5mm*32.2mm*17mm)
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Recommend circuit

Al T LI ()

LS05-13BXXRI

55.0mm

Note: There are three kinds PCB layouts are recommended for this solution. The first is for strict height
requirement situations, and the second is for situations where length and width are required but the height is less

limited. The third is for strict width requirement situations.

2) BOM:
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3) Test report
FUSE FUSE 2A/300VAC Better [9321200301 | Conquer | MST-2A-300V | Littelfuse
DNR
MOV | VARISTOR | S14K350 DNR Thinking TVR14561 TDK
S14K350
Wire-wound | 12Q/3W/®5*1 PAK NKN3WJ12 NKN3WSJT-73-
R1 Yageo Vishay
Resistor 5 HENG RT 12R
Class-X C42Q2104K MKP-104K 0305
CX 0.1uF/310VAC| Faratronic Hualung TDK
Capacitor 4SA405 AT1108-PV
Input PK0810-472
LDM 4.7mH/0.2A | Codaca Wurth 768772122 Bourns
inductor K
Input filter |22uF/450V/®1 ERD226M?2 450BXW22MEF
Cl SAMXON Rubycon Rubycon
capacitor 2.5*20 WI20RR4RF R18X16
Class-Y YUIAH102MO07
CYl1 InF/ 400VAC | SAMXON | HIE102M Walsin TDK
Capacitor 0BASDAH
UER277M1
Output filter |270uF/16V/D6 UPEIC271MNN
C2 SAMXON |CEO8TUXO0OC| ELITE NCC
capacitor 3%*8 6308
R
Output HCCDO0403T BPSD000504324
L1 4.7uH/2.2A | Hua Chen Chilisin Bourns
inductor -4R7TM R7
Output filter ESK476M1V UHV1V470MD
C3 47uF/35V | SAMXON Nichicon Rubycon
capacitor DIITUSRP D

General Performance Test(Part# LS05-13B12R3)

No. Test Item Test Condition Specification Test Result
Input: 230VAC
No-load power
1 Output: No load <0.15W 0.135W
consumption
Temp.: 25°C
Input: 85 to 305VAC

2 |Output Voltage Accuracy| Output: 10%Io to 100%Io +5% -1.67%
Temp.: 25°C

3 Line Regulation Input: 85 to 305VAC +1.5% 0.08%
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Output: 100%Io
Temp.: 25°C

Input: 85 to 305VAC
4 Load Regulation Output: 10%lo to 100%lo +3% 1.52%
Temp.: 25°C

Input: 230VAC
5 Efficiency Output: 100%lo 79% 80.34%
Temp.: 25°C

Input: 85 to 305VAC

Ripple & Noise Output: 10%Io to 100%lo 150mV 68.6mV
Temp.: 25°C
Low frequency ripple: High frequency ripple:
| 5 l‘“:;l "u!ﬂ.':-::: n:_l . !'- pﬁ = -L.n'.:l h_:':ﬂll-'l ::JI: : :l -F-::- | :.:;I lc“:;. ""Eﬂ.':-:g ":_I . ’-. oﬁ n -L.n-.:l a:a.:.ln.': :“JI:I :t _F-;

EL'S

Protection Test(Part# L.S05-13B12R3 )

No. Test Item Test Condition Specification Test Result
Input: 85VAC 132%]lo/ 85VAC
Input: 230VAC 131%lo/ 230VAC
1 Over-current Protection >110%lo
Input: 305VAC 138%I0/300VAC
Temp.: 25°C Mode: Hiccup, self-recovery

Input: 85VAC
Short circuit for one hour without

Input: 230VAC continuous,
2 | Short Circuit Protection damage
Input: 305VAC self-recovery
Mode: Hiccup, self-recovery
Temp.: 25C

Safety Test(Part# LS05-13B12R3)

No. Test Item Test Condition Specification Test Result
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Input-Output, Test for Imin., 3.6KVAC ok,
1 Isolation Voltage >3.6KVAC
leakage current<<5mA leakage current: 0.812mA
2 Insulation resistance Input-Output, 500VDC >100MQ OK
EMC Test(Part# LS05-13B12R3 )
No. Test Item Test Condition Specification Test Result
Input: 230VAC

IEC/EN61000-4-5 line to
1 Surge Output: 100%Io PASS

line +2KV
Temp.: 25C

Input: 230VAC
2 EFT Output: 100%Io IEC/EN61000-4-4 £4KV PASS
Temp.: 25°C

Input: 230VAC
IEC/EN61000-4-2
3 ESD Output: 100%Ilo PASS
Contact +6KV
Temp.: 25C
Input: 115V/230VAC
CISPR32/EN55032
4 CE Output: 100%lo PASS
CLASS B
Temp.: 25°C
115VAC Input L line 115VAC Input N line
= el T R - O T ERpEE TR R
- L L b e ek oL | ™ Lived 1 ENESREEE R -Slads B
= N . :
Lt (Y ”Nﬂﬂ*-"wﬁ‘uﬂh"“’“ﬁ-mm sl el A DB L O L |
LI R S S ¥ g o i i e ) i A | O I R N T P R S I
10| Feequency | Frobm | Cabls | Atien, | Dwiecior | Meter frad | Mess (ol | Limit |UmitDist, (|10 | Fomuency | Peobe | Cabls | A, | Dutecior | Mitar fsacl | Mass Loval | Lissit | Lissit Disf
7 | 483 A0kHz ] 00 | GPwak 7 7 w1 | 85 [ 1] 1sea0mH: 02 | w0 | oPmk HE T ) iz
3 | 714 000HE 7] WA | CAVG 166 T &1 ETF 4 | T2A00H: [F] WD | CAVG TE] 3 1] 7K}
4 | TIT A0z iz 180 | GFeak =T =T T ETF) 1| T2 han 83 | Wb | G na Rl S0 | 2 |
1 [ 1A00Hz ) 00 | GPeak FTT] aa i ETr 1 | FRLAONH: [F] WD | CPaak e =4 w0 )
4 | 10000z ¥ 100 | GPeak FTT) an T T 7 | e [F3 WO | C MG N ni Er 5
i | 153 800kHz ] 00 | CoAvG | 2 Wa T For | BT B00kH; oz | Wb | cAve | i1 213 o | 7
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230VAC Input L line 230VAC Input N line
L 1 . [FOT flade
i (= - s = 4 R e s = g |
S - . L 1L N
- — = - b - |
ek - i 11 -
e : |
™ ] :“"--u"..»L - : | . - .
LRI VN A Wy » AN AN
TR W o W T T R W — N : LTt oY A e e
"W . . in -
: i L ] :'"' ; L =
gy by E ey 1
W | Frequency | Probe | Cable | Bl | Detecios | Meier Aead | MessLeel | Limis | Limitis. | 0 | Froguemcy | Peobe | Coble | Anan. | Detectsr | Moo Aead | Meas Loval | Lisic | Limit Disi
5 | 1 eamH: WZ | W0 | OPe i & o | ma N 5E | 00 | oPma I E E1 s
BECL [E WE | Pk 0 ITE] W=E | B4 T |62 | g | CAvG | 8 | 90 | sb | B8
7 | 3 soskHr 77 | %o | Gfesk | m1 ITE) Wi | e 3 | w7 oeowriz B2 | WA | Cave e X D | e
T [ = sannr THE R L e o | a2t BT 87 | 100 | P =E EE %o | 202
e %3 | We | cam | 8 T %1 | = BB Tz | 00 | o Y HE ®E | a8
S ECT 9z | ®we | cava 123 =t wE | 273 T vz | wWo | cava | 238 EET) ®=E | 208
Input: 115V/230VAC
CISPR32/EN55032
RE Output: 100%lo PASS
CLASS B
Temp.: 25°C
115VAC Input Horizontal 115VAC Input Vertical
b |
u)

[ |

o 10en %
— P — FobpaarryiHe
& 0P Datecics
* OF Deimowr
Sunpected Lig|
Suspmcte Linl Fieadn Lowel | Linii
Pty | Fucior ey | Diatnct Angle | Pass
Loved | Lt w L] l&w w o m. deg | Fail
Fregomcr | poaty | S0 | 8, | i | jonyuy | Mage | Octet | e | Ange | Pasy e |
ey mo | m B ] B #1035 | Vence | 1505 | TBS0 | 3384 | 4000 | 836 | PK | 100 | B4 | PAaS
V51 BS1 | Honoriel | B35 | 1808 | 2543 | 4000 | 1457 | PR | 100 | 13T | PASS _FaTeT [ Vecu | 667 [ 3531 | 3od | 000 [ S0z | P | o6 | AT | FASH
91 8183 | onsorksl | 1219 | 1790 | 3909 | 4@ | 991 | K | 100 | 297 | pass| || 1525000 | Vomcw | 040 | 3500 | 340 | #000 | 506 | Pk | 10 | 8 | mass
D4E 2000 | Woeontsl | 260 | BOU | 3509 | 4700 | 1181 | PK | 100 | 200 | PASS W3 | Vemscsl [ 2633 | wiw | 3560 [ aTo0 [ niS0 [ P | 0d [ e | AesS
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4 B K

A

5 B B

230VAC Input Horizontal

e |

230VAC Input Vertical

Lassifelly

1008 e

Frquarcele]

Fesghe | Angls | Pasw

) 10

.

.

=
Fregency Facior ]
pariz | PO | gy pow
i
180 1750 | Honzontsl | 1210 | 1608

787 60T | Honpontal | 1524 | 1921 |
B59 5300 | Honpontal | 3560 | 9B6 |

4.2.5. EMS (EFT: £+4KYV, Surge: line to line £2KV) and EMI (Class B), meets EN60335 standard

The solution can meet the conventional performance in the datasheet, and meet EMS (EFT: £4KV, Surge: line to

line £2KV) and EMI (Class B).

1) Peripheral circuits, PCB layout and recommended materials are as follows:

Recommended circuit PCB Design(L*W*H: 48.5mm*32.2mm*17mm)

Recommended circuit

PCB Design(L*W*H: 40.Smm*37.Smm*23mm)
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Recommended circuit

:
ACL H . ¢ 1 +Vo
5 AC-DC
. 4
ACN o : 4 —. 2 Yo
e  Sedmep— T 5
L505-13BXXR3

55.0mm

Note: There are three PCB layouts are recommended. The first one is to meet the strict height requirements, the

second one is to meet the strict length and width requirements, and the third one is to meet the strict width

requirements.
2) BOM:
. Recommended material Recommended material Recommended material
PCB
Type combination 1 combination 2 combination 3
position
Brand | YA\ Brand P/N Brand P/N
CY1/CY 1nF/ YU1AC102M CS80-E2GA10
Y2-cap Wmec HME102M Walsin TDK
2 250VAC 060 2MY

Note: The two Y-capacitor solution is different from the single Y-capacitor solution in section 4.2.4 only in terms
of Y-capacitor material and PCB foot spacing, and the test results are not much different, so please refer to section
4.2.4 for other device parameters and related test contents in addition to Y-capacitor in the recommended BOM.

3) Test Report:

The two Y-capacitor solution is different from the single Y-capacitor solution in section 4.2.4 only in terms of
Y-capacitor material and PCB foot spacing, and the test results are not much different, so please refer to the test report
in section 4.2.4 for test result.

Note: According to EN60335 standard requirements for white goods to meet EMS (EFT: £2KV, Surge: line to

line £1KV) will be OK, but because many customers currently require a higher level of EMS, so this solution is
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designed for EMS (EFT: +4KV, Surge: line to line #2KV). If you only need to meet the white goods requirements

then remove the varistor (MOV).

4.3. LS10-13BxxR3P series uses 12VDC output as an example to recommend solutions and data

packages

4.3.1. Minimization solution (Achieve normal output function)

This solution can achieve normal power output, but we do not promise other performance indicators. Suitable for

occasions with extremely high cost requirements but low performance requirements;

1) Peripheral circuits, PCB layout and recommended materials are as follows:

Recommended circuit PCB Design(L*W*H: 32.8mm*29.5mm*20.05mm)

—— -, S

b
0
L"$ >
o -
>
Q
3
b
=]
L g
. [.*]

ACIN) o : : 2 -Vio

A

EMY IIbL
P c2 0| | o HEr
PUst §| R | ] ¥ |

ACL) Q—E—-—:)s-— 1 +Vo T_ o -

N AC-DC :

= -00 T
ACIN) o E " ; Vo

S o 5 D L310-13BxxR3P

Note: There are two PCB layouts are recommended. The first one is to meet the strict height requirements, the

second one is to meet the strict length and width requirements.

2) BOM:

Recommended material| Recommended material Recommended material

PCB
Type combination 1 combination 2 combination 3

position

Brand P/N Brand P/N Brand P/N
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Note: Three
. FUSE FUSE 1A/300VAC | Better 9321100 Conquer |MST-1A-300V | Littelfuse
different brands of
materials were
o Wire-woun PAK NKN3WSFR-7 A
recommended, and it is R1 6.8Q/3W NKNO3BJ6R8| Yageo Vishay
) d Resistor HENG 3-6R8
possible to choose any
one brand. Input filter SAMXO [ERD226M2WI 450BXW22ME 45
Cl 22uF/450V Rubycon Rubycon
3) Test report capacitor N 20RR4RF FR18X16
Output
470uF/16V/®8| SAMXO |[UER477MI1CF UPE1C471MN AF
C2 filter ELITE NCC
*11 N IATVXO0CR NOS811
capacitor

General Performance Test(Part# LS10-13B12R3P)

No. Test Item Test Condition Specification Test Result
Input: 230VAC
No-load power
1 ) Output: No load <0.15W 0.12W
consumption Temp.: 25°C
Input: 85 to 305VAC
2 |Output Voltage Accuracy| Output: 10%lo to 100%lo +5% 1.16%
Temp.: 25C
Input: 85 to 305VAC
3 Line Regulation Output: 100%Io +1.5% 0.16%
Temp.: 25°C
Input: 85 to 305VAC
4 Load Regulation Output: 10%lo to 100%lo +1.5% 0.17%
Temp.: 25°C
Input: 230VAC
5 Efficiency Output: 100%Io 81% 84.02%
Temp.: 25C
Input: 85 to 305VAC
Ripple & Noise Output: 10%Io to 100%lo 150mV 108mV
6 Temp.: 25°C
Low frequency ripple: High frequency ripple:
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Protection Test(Part# LS10-13B12R3P )

Temp.: 25°C

No. Test Item Test Condition Specification Test Result
Input: 85VAC
122%I0/85VAC
Input: 230VAC
1 Over-current Protection >110%lo 123%]lo /230VAC
Input: 305VAC
124%]o A/305VAC

2 Short Circuit Protection

Input: 85VAC

Input: 230VAC

Input: 305VAC
Temp.: 25°C

continuous, self-recovery

Short circuit for one hour without
damage

Mode: Hiccup, self-recovery

Safety Test(Part# LS10-13B12R3P)

No. Test Item Test Condition Specification Test Result
Input-Output, Test for Imin.,
1 Isolation Voltage >3.6KVAC PASS
leakage current<<5SmA
2 Insulation resistance Input-Output, 500VDC >100MQ PASS

4.3.2. EMS (EFT: £2KY, Surge: line to line £1KV) and EMI (Class B)

This solution can meet the conventional performance in the datasheet, and meet EMS (EFT: +£2KV, Surge: line to

line £1KV) and EMI (Class B).

1) Peripheral circuits, PCB layout and recommended materials are as follows:

Recommended circuit

PCB Design(L*W#*H: 59.0mm*29.0mm*20.05mm)
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L510-13BxxR3P

\

Recommended circuit

Eaaa =]=

o LS10-13BxxR3P
B (N}

Recommended circuit PCB Design(L*W#*H: 52.5Smm*30.0mm*23mm)

o= 0000 00}

LS 0-138xxR3P IR

Note: There are three PCB layouts are recommended. The first one is to meet the strict height requirements, the
second one is to meet the strict length and width requirements, and the third one is to meet the strict width

requirements.

2) BOM:

Recommended Recommended material Recommended material
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3) Test report

position ‘ Brand P/N Brand P/N Brand
FUSE FUSE 1A/300VAC| Better 9321100 Conquer [MST-1A-300V]| Littelfuse
Wire-wound PAK RSF3WSJT-73 A
R1 6.8Q/3W NKNO3BJ6RS| Yageo Vishay
Resistor HENG -6R8
Class-X | 104K/310V |Faratroni|C42Q2104K4 MKP-104K03
CX Hualung TDK
Capacitor AC c SA405 05AT1108-PV
Input 1.2mH/0.35 DR8X10P2M R
LDM EMei Wurth | 7447720122 | Bourns
inductor A 1.2-00
Input filter SAMXO [ERD226M2W 450BXW22M 45
Cl 22uF/450V Rubycon Rubycon
capacitor N [120RR4RF EFR18X16
Class-Y | InF/400VA HIJE102MA4 YU1AH102M ClI
CYl1 Wmec Walsin TDK
Capacitor C DW-400V-F6 070BASDAH
Output filter SAMXO |UER477TM1C UPE1C471M R?
C2 470uF/16V ELITE Nichicon
capacitor N F1ATVXOCR NNO0811
Output SWPA4030S2 AMQUO000606
L1 2.2uH/6.5A | Sunlord Chilisin Bourns | S]
inductor R2NT 302R2MAL
Output filter SAMXO |[ESK157TM1JF 35YXG150M 3
C3 150uF/35V Rubycon Rubycon
capacitor N 20TCSHP EFC8X11.5

General Performance Test(Part# LS10-13B12R3P )

No. Test Item Test Condition Specification Test Result
Input: 230VAC
No-load power
1 Output: No load <0.15W 0.12
consumption
Temp.: 25°C
Input: 85 to 305VAC
2 |Output Voltage Accuracy Output: 10%]Io to 100%lo +5% 1.15%
Temp.: 25°C
Input: 85 to 305VAC
3 Line Regulation Output: 100%Io +1.5% 1.16%
Temp.: 25°C
Input: 85 to 305VAC
4 Load Regulation Output: 10%lo to 100%lo +3% 0.93%
Temp.: 25°C
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Input: 230VAC
5 Efficiency Output: 100%lo 81% 84.08%
Temp.: 25°C
Input: 85 to 305VAC
Ripple & Noise Output: 10%lo to 100%lo 150mV 103mV
Temp.: 25°C
Low frequency ripple:: High frequency ripple:
P W11 ML WY DI WW-E - = = T ez v =
GEERE  ceeNesecses - FESNE 20 KU SS e -
- [
6
E | W
T | Y YV Y Y Y Y Y Y Y Y Y e
Ty a5 ..‘"-“" ) -
o — ¢ T Ewa @

Protection Test(Part# LS10-13B12R3P )

Temp.: 25°C

Test Item Test Condition Specification Test Result
Input: 85VAC
122%Il0/85VAC
Input: 230VAC
1 Over-current Protection >110%lo 123%lo /230VAC
Input: 305VAC
124%Ilo A/305VAC

3 Short Circuit Protection

Input: 85VAC

Input: 230VAC

Input: 305VAC
Temp.: 25°C

continuous, self-recovery

Short circuit for one hour
without damage

Mode: Hiccup, self-recovery

Safety Test(Part# LS10-13B12R3P)

Test Item Test Condition Specification Test Result
Input-Output, Test for 1min.,
1 Isolation Voltage >3.6KVAC PASS
leakage current<<5SmA
2 Insulation resistance Input to Output: 500VDC >100MQ PASS

EMC test(Test model: LS10-13B12R3P)
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NO.

Item

Condition

Specification

Result

surge

Input: 230VAC
Output: 100%Io

Ambient temperature: 25C

+1KV

IEC/EN61000-4-5 line to line

PASS

EFT

Input: 230VAC
Output: 100%Io

Ambient temperature: 25C

IEC/EN61000-4-4 £2KV

PASS

ESD

Input: 230VAC
Output: 100%]lo

Ambient temperature: 25°C

IEC/EN61000-4-2
+6KV

Contact

PASS

CE

Input: 115V/230VAC
Output: 100%Io

Ambient temperature: 25C

CISPR32/EN55032
B

CLASS

PASS

115VAC Input L LINE

115VAC Input N LINE
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Input: 115V/230VAC
Radiation harassment Output: 100%lo PASS
. o
Ambient temperature: 25°C
115VAC Input level 115VAC Input vertical
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4.3.3. EMS (EFT: £4KY, Surge: line to line £2KV) and EMI (Class A)

The plan can meet the conventional performance in our datasheet, and meet EMS (EFT: £4KV, Surge: line to line
+2KV) and EMI (Class A).

1) Design peripheral circuits, PCB layout, and recommended materials list:

Recommended circuit

PCB design(L*W*H:59.0mm*29.0mm*20.05mm)
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Recommended circuit

Y K 4;-_: 5 o
u:p 008 6 :

S he G
£ ). LS10-13BxxR3P IR

aY
® \

Note: Three PCB layouts are recommended for this solution. The first is to meet the occasions with strict

requirements for Height, the second is for occasions with requirements for length, and the third is for occasions with

strict requirements for wide.

2) BOM:
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2A/300VA MST-2A-300|
FUSE FUSE c Better | 9321200301 | Gongde v Littelfuse | 36912000000
DNR
MOV | VARISTOR | S14K350 | New ford TKS TVR14561 | YAGEO 681KD14
S14K350
Wire-wound PAK |[NKN3WIJI2R NKN3WSFR AC03000006808J
R1 6.8Q/3W Yageo Vishay
Resistor HENG T -73-6R8 ACO00
input 1.2mH/0.3 DR8X10P2M
LDM Yi mei Wurth | 7447720122 | Bourns | RLB1014-122KL
inductor 5A 1.2-00
Input filter ERD226M2W 450BXW22 450BXW22MEFR
Cl 22uF/450V|SAMXON Rubycon Rubycon
capacitor I20RR4RF MEFR18X16 12.5X20
Class-Y | InF/400V HJE102MA4 YUIAH102 CD45-E2GA102M
CY1 Wmec Hua xin ke TDK
Capacitor AC DW-400V-F60 MO0O70BASD -NKA
Output filter UER477M1C UPE1C471M RNE1C471MDNA
C2 470uF/16V|ISAMXON ELITE NCC
capacitor FIATVXOCR NNO811 SQKX
Output 2.2uH/6.5 SWPA4030S2 AMQU0006
L1 Sunlord Qi li xin Bourns | SRP5030C-2R2M
inductor A R2NT 06302R2MA
Output filter [150uF/35V ESK157M1JF 35YXG150 35YXG150MEFC
C3 SAMXON Rubycon Rubycon
capacitor /D8*9 20TCSHP MEFC8X11. 8X11.5

3) Test report

Routine performance test(Test model: LS10-13B12R3P )

NO. Item Condition Specification Result
Input: 230VAC
No-load power
1 ) Output: No load <0.15W 0.12
consumption
Ambient temperature: 25°C
Input: 85 to 305VAC
2 Output voltage accuracy | Output: 10%]o to 100%lo +5% 1.75%
Ambient temperature: 25°C
Input: 85 to 305VAC
3 Voltage regulation rate Output: 100%Io +1.5% 0.16%
Ambient temperature: 25°C
Input: 85 to 305VAC
4 Load Regulation Output: 10%lo to 100%lo +3% 1.25%
Ambient temperature: 25°C
5 Efficiency Input: 230VAC 81% 84.08%
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Output: 100%Io

Ambient temperature: 25°C

Input: 85 to 305VAC
Ripple noise Output: 10%lo to 100%lo 150mV 125mV

Ambient temperature: 25°C

Low frequency ripple: High frequency ripple:
SURIME TUT TR HTIM (00T
a0 o o ey . W22
N o = Fli S o e & R o S ek e A
- an :
[ T | e

@ e vE . © |mwnis =
O Hm o &

Protection test(Test model: LS10-13B12R3P )

NO. Item Condition Specification Result
Input: 85VAC
122%l0/85VAC
Input: 230VAC
1 Overcurrent Protection >110%lo 123%lo /230VAC
Input: 305VAC
124%lo A/305VAC
Ambient temperature: 25°C
Input: 85VAC No damage after one hour
Input: 230VAC Can be short-circuited for a short circuit
3 Short circuit Protection
Input: 305VAC long time Protection mode: output
Ambient temperature: 25°C hiccup, self-recoverable
Safety test (test # LS10-13B12R3P)
No. Test Item Test Condition Specification Test Result

Input-Output, Test for 1min.,
1 Isolation Voltage >3.6KVAC PASS
leakage current<<5mA

2 Insulation resistance Input to Output: 500VDC >50MQ PASS

EMC test(Test model: LS10-13B12R3P)

NO Item Condition Specification Result
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Input: 230VAC
IEC/EN61000-4-5 line to
surge Output: 100%Io PASS
line £2KV
Ambient temperature: 25C
Input: 230VAC
EFT Output: 100%Io IEC/EN61000-4-4 £4KV PASS
Ambient temperature: 25C
Input: 230VAC
IEC/EN61000-4-2
ESD Output: 100%lo PASS
Contact +6KV
Ambient temperature: 25°C
Input: 115V/230VAC
CISPR32/EN55032
CE Output: 100%Io PASS
CLASS A
Ambient temperature: 25C
115VAC Input L LINE 115VAC Input N LINE
S — S m——— 1 ———
S i aE —— R b S
| L1 L1 (. ol L .
: | [ ]| | | | & |
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230VAC Input L LINE

230VAC Input N LINE
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Radiation harassment

Ambient temperature: 25°C

Input: 115V/230VAC

Output: 100%lo

CISPR32/EN55032 CLASS A

PASS

115VAC Input level

120
K
"
m
EF w
g€ »
¥ =
i o
. | M—.—J-‘
N ﬂ-u.n-"'"-"'\_n... |
P |
4 10em
— P L — Eramacy ]
8 OF Dew
Suspected List
Readin —
Level | Limit _ _
Frequency ) Factor | g Margin | Detect | Height | Angle | Pass/
Polarity [dBuV/ | [dBUV/ *
[MHz] (98] | (ouvs | - @] | or | em | deg | Fail
i
50.9541 Horizontal | 15.45 7.19 2264 40.00 17.36 PK 100 151 PASS
113.8164 | Horizontal | 12.62 6.58 19.20 40.00 20.80 PK 100 141 PASS
199.6700 | Horizontal | 12.48 9.58 22.06 40.00 17.94 PK 100 1 PASS

[ ]

115VAC Input vertical

-]
¥
]
™
]
W
] | | 1]
Xt I
L = - T
" —_— | 14 I
7 |
o] T i}
Y TR R— R R
& 125 D
Suspected List
Readin -
Level | Limit ) :
Frequency | | Factor | g | 0 | L | Margin | Detect | Height | Angle | Pass/
[MHz] Y| el | @BV [":‘] [m‘]’ @8] | or | [em] | deg | Fail
mj
504690 | Vertical | 15.54 | 13.04 | 28.58 | 40.00 | 1142 | PK | 100 | 350 | PASS
702590 | Vertical | 9.68 | 15.27 | 24.95 | 40.00 | 1505 | PK | 100 | 357 | PASS
148.3518 | Vertical | 9.52 | 13.83 | 2335 | 40.00 | 1665 | Pk | 100 | 81 | PAss
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230VAC Input level

®
[ =
£ o
-
£ W
¥ .
i [
¥ } J’_J'Jk_
oud [
— Fraguay ez
L]
Suspected List
Reagin [ T
Frequency ) Factor | g evel "™ | Margin | Detect | Height | Angle | Pass/
Polarity [dBuV/ | [dBuV/ *
[MHz) 8] | amuvs | = ©8 | or | [em | deg | Fail
m]
50.3720 Horizontal 15.56 7.98 23.54 40.00 16.46 PK 100 279 PASS
108.9659 Horizontal 13.20 6.39 19.59 40.00 20.41 PK 100 21 PASS
656.7797 Horizontal 23.03 10.94 33.97 47.00 13.03 PK 100 210 PASS

R |

230VAC Input vertical

L ®
=y u#%,—-’f

o
— e Engponnsy M
.
Suspected List
Readin
Level | Limit ) :
Frequency ) Factor [ g Margin | Detect | Height | Angle | Pass/
Polarity [dBuV/ | [dBRV/ ;
[MHz] 98] | dBuv/ | = - [dB] or | [em] | deg | Fail
m]
504690 | Vertical | 1554 | 1523 | 30.77 | 40.00 | 923 | PK | 100 | 8 |PASS
148.3518 | Vertical | 9.52 | 16.14 | 25.66 | 40.00 | 14.34 | PK | 100 | 228 | PASS

4.3.4. EMS (EFT: £4KY, Surge: line to line +£2KV) and EMI (Class B)

The plan can meet the conventional performance in our datasheet, and meet EMS (EFT: £4K'V, Surge: line to line
+2KV) and EMI (Class B)

1) Design peripheral circuits, PCB layout, and recommended materials list:

Recommended circuit PCB design(L*W*H:61.5mm*30.0mm*20.05mm)

L510-13BxxR3P

Recommended circuit PCB design(L*W*H: 39.5mm*37.5mm*23mm)
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Note: Three PCB layouts are recommended for this solution. The first is to meet the occasions with strict

requirements for Height, the second is for occasions with requirements for length, and the third is for occasions with

strict requirements for wide.

2) BOM:
PCB Recommended material ‘ Recommended Recommended material
- Type Spec
position Brand P/N Brand P/N Brand P/N
FUSE FUSE 2A/300VAC | Better 9321200301 | Gongde |MST-2A-300V | Littelfuse 36912000000
MOV |VARISTOR | S14K350 | New ford |DNR S14K350| TKS TVR14561 YAGEO 681KD14
Wire-wound PAK NKN3WSFR-7 AC03000006808JA
R1 6.8Q/3W NKNO3BJ6RS | Yageo Vishay
Resistor HENG 3-6R8 C00
Class-X |104K/310VA C42Q2104K4S MKP-104K030
CX Faratronic Huahung TDK B32912A3104K
Capacitor C A405 5AT1108-PV
Input Dong guan [DR8X10P2M1.
LDM 1.2mH/0.35A Wurth | 7447720122 Bourns | RLB1014-122KL
inductor Yi mei 2-00
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3) Test report Input filter ERD226M2WI 450BXW22ME 45
Cl 22uF/450V | SAMXON Rubycon Rubycon
capacitor 20RR4RF FR18X16
Class-Y InF/ HJE102MA4D | Hua xin [YUIAH102MO CI
CY1 Wmec TDK
Capacitor 400VAC W-400V-F6001 ke 70BASDAH
Output filter UER477M1CF UPE1C471MN R
C2 470uF/16V |SAMXON ELITE Nichicon
capacitor 1ATVXOCR NO0811
Output SWPA4030S2 AMQU000606
L1 2.2uH/6.5A | Sunlord Qi li xin Bourns | S
inductor R2NT 302R2MA1
Output filter ESK157M1JF2 35YXG150ME 35
C3 150uF/35V | SAMXON Rubycon Rubycon
capacitor 0TCSHP FC8X11.5
Routine performance test(Test model: LS10-13B12R3
NO. Item Condition Specification Result
Input: 230VAC
No-load power
1 Output: No load <0.15W 0.12
consumption
Ambient temperature: 25°C
Input: 85 to 305VAC
2 Output voltage accuracy | Output: 10%]o to 100%lo +5% 1.75%
Ambient temperature: 25°C
Input: 85 to 305VAC
3 Voltage regulation rate Output: 100%Io +1.5% 0.16%
Ambient temperature: 25°C
Input: 85 to 305VAC
4 Load Regulation Output: 10%lo to 100%lo +3% 1.25%
Ambient temperature: 25°C
Input: 230VAC
5  |Efficiency Output: 100%Io 81% 84.08%
Ambient temperature: 25°C
Input: 85 to 305VAC
Ripple noise Output: 10%lo to 100%lo 150mV 108mV
6
Ambient temperature: 25°C
Low frequency ripple: High frequency ripple:
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Protection test(Test model: LS10-13B12R3P )

NO. Item Condition Specification Result
Input: 85VAC
122%Ilo/85VAC
Input: 230VAC
1 Overcurrent Protection >110%lo 123%lo /230VAC
Input: 305VAC
124%Ilo A/305VAC
Ambient temperature: 25°C
Input: 85VAC No damage after one hour
Input: 230VAC Can be short-circuited for a short circuit
3 Short circuit Protection
Input: 305VAC long time Protection mode: output
Ambient temperature: 25°C hiccup, self-recoverable

Safety test(testL.S10-13B12R3P)

No. Test Item Test Condition Specification Test Result
Input-Output, Test for 1min.,
1 Isolation Voltage >3.6KVAC PASS
leakage current<<5mA
2 Insulation resistance Input to Output: 500VDC >50MQ PASS

EMC test(Test model: LS10-13B12R3P)

NO
Item Condition Specification Result
Input: 230VAC
IEC/EN61000-4-5 line to
1 surge Output: 100%Io PASS
line £2KV
Ambient temperature: 25°C
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Input: 230VAC
EFT Output: 100%lo IEC/EN61000-4-4 +4KV PASS
Ambient temperature: 25°C
Input: 230VAC
IEC/EN61000-4-2
ESD Output: 100%Io PASS
Contact +6KV
Ambient temperature: 25°C
Input: 115V/230VAC
CISPR32/EN55032
CE Output: 100%lo PASS
CLASS B
Ambient temperature: 25°C
115VAC Input L LINE 115VAC Input N LINE
~ [ Bt [ ool = Hi i i v =3 R ;
| n ! |
! | | 1
' e e 8 3 it e M atl e S T
4 4 i 4 -—a 44 4 I E
0 oy Prahe Gl | iten, | Mot | Bt Real | Moo ol Vil Vi@ B 4y e | Calie Aumw Pt Bes G s Gevel | Uit | @i T,
1omeNmMEE Ui Ui wa | oo o BE 512 B . - - o .
(R [E [ MT | Cleak =T e N R A Gl _ _“: :'J — .:.u ‘f‘m”f ‘u_* J:'g 'I": — I
ok I o | oo £ 145 @l EE ) u_‘ :::L = f : '_J'_::c' :;; f: JE “f -|
L R s A i - bl = Rl & | ez 22 T e 2. # D14 wa
iR ?n:m\ h . 1n: ripmh '_ r' : -.n o NEEEOEEE B TN OFmat = FE 34 ERE]
@omeumkz ME Ui we | wpmak e 11 I e
230VAC Input L LINE 230VAC Input N LINE
R ey T : A T e T
" S ENR S | L 1 BRPh et B !
f [l '
i f Il [ [ il
+ .-,-"'- | - .-...-! I. PN -:F‘ L | ;.....:
! o g MR N, PN 5 G ARY I S 1L "_r' i PR ¥ 2 AU AN
1 o 3 e i Fr T —
1 1 | l
I | Frequency | Hroke Cable Atten. Deteceor Moo Bead  Meas Lowsd Lmic | Limi D= (e, [— B, Calile Aian. Taiedeon Meter Tl Mens | svel Vimmit |1 it T,
BN IERTCIU TR IR Ex =0 arak 7 poe R e ; s mw mens s - s o
P ETTETERTS B w2 TN ek Mz i £ oz | aa - . s . - i w
ha - -t oM e il it i LCldi | ETCETRRTR T o2 Th s CE EE W | e
! ) 2 T nAk 1A i E| AT S Y T Do 4 =0 2 s
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Input: 115V/230VAC
CISPR32/EN55032
Radiation harassment Output: 100%Io PASS
CLASS B
Ambient temperature: 25°C
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115VAC Input level 115VAC Input vertical
150 100
L3 [}
B L}
- L
I e i =
§f w £ w
. "
i = I = ]
0 n 1 .
st s
.0 - e g ] ]
= G
16 1
B [
xu oy L] =T et G
—li  — W Faarz, ] e i = | S——
& [F Duim ™ 1.
Suspected List Suspected List
Readin o Readin L
Level Limit . . Level Limit . 0
Frequency » Factor g Margin | Detect | Height | Angle | Pass/ Frequency ) Factor g Margin | Detect | Height | Angle | Pass/
Polarity [dBuV/ | [dBuV/ N Polarity [dBuV/ | [dBuv/ i
[MHz] [dB] | [dBuV/ o o [dB] or | [cm] | deg | Fail [MHz] [dB] | [dBuV/ pre s [dB] or | [em] | deg | Fail
m] m]
50.5661 Horizontal 15.52 7.79 23.31 40.00 16.69 PK 100 189 PASS 50.4690 Vertical 15.54 13.54 29.08 40.00 10.92 PK 100 348 PASS
118.8609 | Horizontal 1.74 9.41 21.15 40.00 18.85 PK 100 5 PASS 59.0059 Vertical 13.90 13.31 27.21 40.00 12.79 PK 100 21 PASS
191.1331 Horizontal 12.17 11.03 23.20 40.00 16.80 PK 100 1 PASS 991.4631 Vertical 26.87 9.20 36.07 47.00 10.93 PK 100 339 PASS
230VAC Input level 230VAC Input vertical
150 168
L3 e
L L4
- L
" F
E L f wm
§f w § 5 - !
¥ [
i = I I ] I = I L] I
T o | I | - = -
= - AM 5 L= Y :M
O ——C— o 1 - ) N -
- ) -
B ] L ! i ! ! -
Ru oot L po] 1008 16
— ey — P Frasuany ] — 0P L = Fagaaryha]
& [F Duim # .
Suspected List Suspected List
Readin - Readin -
Level Limit . . Level Limit . .
Frequency Factor g Margin | Detect | Height | Angle | Pass/ Frequency Factor g Margin | Detect | Height | Angle | Pass/
Polarity [dBpV/ | [dBuV/ y Polarity [dBpV/ | [dBpV/ .
[MHz] [dB] [dBpV/ il . [dB] or [em] deg Fail [MHz] [dB] [dBuV/ o - [dB] or [em] deg Fail
m] m]
61.3341 Horizontal | 13.18 11.60 24.78 40.00 15.22 PK 100 0 PASS 65.6996 Vertical 11.43 21.22 32.65 40.00 7.35 PK 100 238 PASS
185.7006 | Horizontal 11.63 16.75 28.38 40.00 11.62 PK 100 40 PASS 148.3518 Vertical 9.52 20.04 29.56 40.00 10.44 PK 100 40 PASS

4.3.5. EMS (EFT: £+4KYV, Surge: line to line £2KV) and EMI (Class B) meets EN60335 standard

The plan can meet the conventional performance in our datasheet, and meet EMS (EFT: £4KV, Surge: line to line
+2KV) and EMI (Class B)

1) Design peripheral circuits, PCB layout, and recommended materials list:

Recommended circuit PCB design(L*W*H: 62.0mm*29.8mm*20.05mm)
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3 i € i AC-DC : ) Lol * DD
T H el | ESEREEEEICEE

L510-13BxxRIP

ACN o

_ﬁ° °==cc cc

L510-13BxxR3P

D.
'%!"

Note: Three PCB layouts were recommended to this solution. The first type is to meet the occasion that has

requirement for height, the second one is for those has requirement for length and the last one is for those has

requirement for Width.

2) BOM:
Recommended material Recommended material Recommended material
PCB
Type combination 1 combination 2 combination 3
position
Brand P/N Brand P/N Brand P/N
YU1AC102 CS80-E2G
CY1/CY2 Y2 Cap | InF/250VAC WMEC HME102M Walsin TDK
MO060 A102MY
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Note: The only difference between two Y cap solution and part 4.3.4 single Y cap solution are on the distance of PCB
and raw materials of Y cap. Test result of the two solutions do not have much difference. Therefore, the recommend

materials list can refer to the test data and specification of other components of 4.3.4 except Y cap.

3) Test report

Test result between two Y cap solution and part 4.3.4 single Y cap solution do not have much difference. The

only difference is on the distance of PCB and raw materials of Y cap. Therefore, test result can refer to the test report

on 4.3.4.
4.4. LS10-13BxxR3 series uses 12VDC output as an example to recommend solutions and data

packages

4.4.1. Minimization solution (Achieve normal output function)

This solution can achieve normal output of power supply module, but we do not promise other performance. This

solution suitable for strict cost requirements, but no performance requirements application.

1) Design circuit and PCB layout are as follows:

Recommend circuit PCB layout(L*W*H: 41.9mm*29.5mm*21.05mm)

- c2
FUsE | R G o
ACw o—E-F—} +vo =
- AC-DC -~
=13 <1 0008 00
AC i 513 Vo L
5 LS10-13BXXR3

000 S0

LS10-13BXXR3

ik FHERRE!

ADD: Ho.8 Manyun 4th Rioad, Huangpu Dis!
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Note: There are two kinds PCB layouts are recommended for this solution. The first is for strict height

He) S
Sei & Tach

requirement situations, and the second is for situations where length and width are required but the height is less

limited.

2) Recommended Materials List:

Recommended material Recommended Recommended material
PCB N combination 1 material combination 2 combination 3
ype ——————
position
Brand P/N Brand P/N Brand P/N
1A/300VA
FUSE FUSE Better 9321100 Conquer | MST-1A-300V | Littelfuse 36911000000
C
Wire-wound PAK NKN3WSFR-7 AC03000006808JA
R1 6.8Q/3W NKNO3BJ6R8| Yageo Vishay
Resistor HENG 3-6R8 C00
Input filter ERD226M2WI 450BXW22ME 450BXW22MEFR1
Cl1 22uF/450V | SAMXON Rubycon Rubycon
capacitor 20RR4RF FR18X16 2.5X20
Output filter 270uF/16V/ UER277M1CE UPE1C271MN
C2 SAMXON ELITE NCC RS81C271MDNI1
capacitor D6.3*8 08TUXO0OCR N6308

Note: We recommend three device combinations, you can choose any one.

3) Test report

General performance test(test module: : LS10-13B12R3)

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
I/P: : 230VAC
NO LOAD POWER
1 O/P: No load <0.15W 0.12W
CONSUMPTION
Ta: 25°C
I/P: 85 to 305VAC
2 |Output Voltage Accuracy| O/P: 10%]lo to 100%Io +2% 0.75%
Ta: 25°C
OUTPUT I/P: 85 to 305VAC
3 VOLTAGE O/P: 10%]o to 100%Io +1% 0.16%
TOLERANCE Ta: 25C
I/P: 85 to 305VAC
4 LOAD REGULATION O/P: 10%lo to 100%lo +1.5% 0.25%
Ta: 25°C
5 EFFICIENCY(Typ.) I/P: 230VAC 80% 82.88%
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O/P: 100%Io
Ta: 25C

I/P: 85 to 305VAC

RIPPLE & NOISE(Max ) O/P: 10%lo to 100%lo 150mV 126mV
Ta: 25C
low frequency: high frequency:
R o e e e | G S Pl e G ow oo

-'-'Il.ﬂ.-_ B i o o : P 3 = L
R D | meiia &
0w g @

Protection function test(test module: L.S10-13B12R3 )

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
I/P: 85VAC
136%I0/85VAC
I/P: 230VAC
1 Over-current Protection >110%lo 145%Il0/230VAC
I/P: 305VAC
146%I0/305VAC
Ta::25C
Short output 1 hour no
I/P: 85VAC
damage,
I/P: 230VAC
3 Short Circuit Protection Can short circuit for long time|  Hiccup mode, recovers
I/P: 305VAC
automatically after
Ta::25C

fault condition is removed

Safety test(test module: LS10-13B12R3)

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
WITHSTAND I/P to O/P: testing time 1
1 >3.6KVAC PASS
VOLTAGE mins, leakage current<<5mA
ISOLATION
2 I/P to O/P: 500VDC >100MQ PASS
RESISTANCE
Page 77 of 94 i, FHEREENEEEET (510670

ADD: Ko.8 Manyun 4th Rioad, Huangpu District, Guangzhou, China

Tal: +B6(20)38601850 Fax: +36(20)38601272
WK MOMMSINLEN WA, OGN~ POWET,Com



MORNSUN'

I~ 4 8 74 BE It 3% FR PR X &)
MORAMSUN Guangrhouw Science & Technology Co.. Lid
4.4.2. EMS (EFT: £2KYV, Surge: line to line £1KV) and EMI (Class B)

This solution can meet all the performance in our datasheet, as well as EMS (EFT: £2KV, Surge: line to line
+1KV) and EMI (Class B).

1) Design circuit and PCB layout are as follows

Recommend circuit

PCB layout(L*W*H: 58.5mm*30.0mm*21.05mm)

C000

LS10-13BXXR3

o OODD0
S10-13BX%
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Note: There are three kinds PCB layouts are recommended for this solution. The first is for strict height

requirement situations, and the second is for situations where length and width are required but the height is less

limited. The third is for strict width requirement situations.

2) BOM:
PCB Recommended material Recommended Recommended material
positio Type combination 1 material combination 2 combination 3
- Brand P/N Brand P/N Brand P/N
FUSE | FUSE 1A/300VAC Better 9321100 Conquer MST-1A-300V| Littelfuse | 36911000000
Wire-woun PAK RSF3WSJT-73 AC03000006808J
R1 6.8Q/3W NKNO3BJ6R8 | Yageo Vishay
d Resistor HENG -6R8 ACO00
Class-X C42Q2104K4S MKP-104K03
CX 104K/310VAC |faratronic HIC TDK B32671726104
Capacitor A405 05AT1108-PV
Input HCRCO0312T-2 RLB1014-222KL-
LDM 2.2mH/0.24A |Hua Chen Wurth | 7447720222 | Bourns
inductor ROM ND
Input filter SAMXO |[ERD226M2WI 450BXW22M 450BXW22MEFR
Cl 22uF/450V Rubycon Rubycon
capacitor N 20RR4RF EFR18X16 12.5X20
Class-Y HJE102MA4D YU1AH102M CD45-E2GA102M
CYl1 InF/400VAC | wmec walsin TDK
Capacitor W-400V-F6001 070BASDAH -NKA
Output SAMXO [UER277M1CEO UPE1C271 | = .
C2 270uF/16V ELITE Nichicon| PLS1C271MDO1
filter N 8TUXOCR MNN6308
Output SWPA4030S2R AMQUO000606
L1 2.2uH/6.5A  |[Hua Chen chilisin Bourns | SRP5030C-2R2M
inductor 2NT 302R2MAL1
Output SAMXO [ ESK157M1JF2 35YXG150M 35YXGI50MEFC
C3 150uF/35V Rubycon Rubycon
filter N 0TCSHP EFC8X11.5 8X11.5

3) Test Report

General performance test(test module: LS10-13B12R3 )

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
I/P: 230VAC
NO LOAD POWER
1 O/P: No load <0.15W 0.12W
CONSUMPTION
Ta::25C

I/P: 85 to 305VAC
2 |Output Voltage Accuracy +2% 0.75%

O/P: 10%lIo to 100%Io

Page 79 of 94 it HERHEHE EEE (510670 )
ADD: Ko.8 Manyun 4th Rioad, Huangpu District, Guangzhou, China

Tal: +B6(20)38601850 Fax: +36(20)38601272
WK MOMMSINLEN WA, OGN~ POWET,Com



MORNSUN® T ——

Lrd

Ta::25C
OUTPUT I/P: 85 to 305VAC
3 VOLTAGE O/P: 100%Io +1% 0.16%
TOLERANCE Ta::25C

I/P: 85 to 305VAC

4 LOAD REGULATION O/P: 10%lo to 100%lo +1.5% 0.25%
Ta::25C
I/P: 230VAC
5 EFFICIENCY(Typ.) O/P: 100%]Io 80% 82.88%
Ta::25C

I/P: 85 to 305VAC

RIPPLE & NOISE(Max )|  O/P: 10%lo to 100%lo 150mV 125mV
Ta::25C
low frequency: high frequency:
ETEI DL T D3 N g
I e e e | i - -
S— B s
6
- -
ihm'.*'““‘:- n i Q P - ] L = | TN B S
R T ®

Protection function test(test moduleL.S10-13B12R3 )

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
I/P: 85VAC
1.13A/85VAC
I/P: 230VAC
1 Over-current Protection >110%lo 1.20A/230VAC
I/P: 305VAC
1.21A/305VAC
Ta::25C
1/P: 85VAC Short output 1 hour no damage
I/P: 230VAC Can Short output for long Hiccup mode, recovers
3 Short Circuit Protection
I/P: 305VAC term automatically after
Ta::25C fault condition is removed
Safety test(test module: LS10-13B12R3)
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No. Test Item Test Condition Specification Test Result
Input-Output, Test for 1min.,
1 Isolation Voltage >3.6KVAC PASS
leakage current<<5mA
2 Insulation resistance Input to Output: 500VDC >100MQ PASS

EMC test(test module: LS05-13B12R3)

NO TEST ITEM SPECIFICATION SPECIFICATION RESULT
I/P: 230VAC
IEC/EN61000-4-5 line to
surge O/P: 100%lo PASS
line £1KV
Ta::25C
I/P: 230VAC
EFT O/P: 100%Io IEC/EN61000-4-4 £2KV PASS
Ta::25C
I/P: 230VAC
IEC/EN61000-4-2
ESD O/P: 100%lo PASS
Contact 26KV
Ta::25C
I/P: 115V/230VAC
CISPR32/EN55032
CE O/P: 100%Io PASS
CLASS B
Ta::25C
115VACI/P L Line 115VAC I/PN Line
PP e B 4 v ek | TR e e P = H i = E
; 1 '- [T v EER 1T i
N ! il ] |
= = ! H - : ;»
I i i i | 1) ‘]I Eiii l
R e o B N 33617 S
! 1 g i | | |
- i ] [ 1111 L
Il Frequency Probe Cable Ateen. Letector Mooer Read  Mioas Lewcl Limie | Limic D=t I Frequency  Hrobe  Cable Atwen. Detertor  Booer Head  Moas Lowol Limic | Limicist.
TWH IE I L] T_AuT MnE EL I R[] BLE] A TGRIVH- I3 o N DA 152 >R AR -7 =
2 WH. E] 2 I Thak e ia R ART A T EIVHS I3 B n Aaak g EHE] e T
pl AWz ) ad ) WIRRE Fin-1 N i Iiz Ll R ] -4 ) o2 ] SRk F pEn ) i il
T IRENH, [ 2 I D_AWT 1% R I <47 1 A TRAVH- o n m 4 Ei e FRE
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230VAC I/P L Line 230VAC I/P N Line
5T =] —T T TH I o [T T] T TTITI
= . HAl { . | . + |
- Er 1 — | 1 =L
| | | |
. _ il ! Ll 3 e I 1 | 4 !
| —— 1 I I I I 1 |
- ! | 1 1 . ] 1 1 1 =
= | —1 i - |
T i e { = SN EA . S -
T T 1 1 - b ——r
! } . .. - —t- ] -
wh 1 1 1 i
] 111 i 1] 4 |
1 » ] " ¥ v
———— -
v Frequenty Hrobe ablc Almen. Uetecior  Mooer kead  Moas Lowcl Limic | Limic st N
- = = —— 0 = = = - W Frequency  Prebe  Uable  Aen.  Deterfor  Mooer Kead  Meas Leeot | umic | umicost,
i F] Th B G [CH EEE) AR T ART
» TE ] T ER EEF) EE EEN
) i i e s . . e 2l ] ] T sk o4 FEX FIN|
R T Y B T EH D ThE ETH TR e - O HRmE e s &
I/P: 115V/230VAC
CISPR32/EN55032
RADIATION O/P: 100%lo PASS
CLASS B
o
Ta::25C
115VACI/P Horizontal 115VACI/P Vertical
10 o
[ ]
Mt -
T b
I & F w
é LB 3 L]
¥ e e s i
i R
nl {3 0% ] ] ] ] e
e 0.
! (o R 11 ] ] J - L4 "
B i B
g R 13 st 13 15
— L — FraguaneyHe — — P Faganepia]
» 0P Dwiecn » 0P EBuie
Suspected List
Readin Love Lt Suspected List
evel imi -
i i Read
lelfzqcy IRty F[adc;;:r [ng vy | [9BRVE ] [dBRVI M[:r:]m Di‘fc' H[:?‘;‘t Adn: : P:as“s/ Frequenc Factor o | el | umt Margin | Detect | Height | Angle | Pass/
i m] m] & Y 4 Polarity ¢ [dBuV/ | [dBuV/ 1) Y g N
m] [MHz] [dB] [dBuVv/ il ] [dB] or [cm] deg Fail
50.5661 Horizontal | 15.52 7.79 23.31 40.00 16.69 PK 100 189 PASS m]
118.8609 | Horizontal | 11.74 | 9.41 | 21.15 | 40.00 | 1885 | PK | 100 5 | PASS 50.4690 | Vertical | 15.54 | 13.54 | 29.08 | 40.00 | 10.92 | PK | 100 | 348 | PASS
191.1331 | Horizontal | 12.17 11.03 23.20 40.00 16.80 PK 100 1 PASS 59.0059 Vertical 13.90 13.31 27.21 40.00 12.79 PK 100 21 PASS
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230VACI/P Horizontal 230VACI/P Vertical
W L
B B
:
B [ f e A I Y O

U] 1100k 1 FET) 1008 a
— Ll . Fraguansyjrs] R — " Fragusncyjri
. - L] -4
Suspected List Suspected List
Readin e Readin
Level Limit . . Level Limit . .
Frequency ) Factor g Margin | Detect | Height | Angle | Pass/ Frequency Factor g Margin | Detect | Height | Angle | Pass/
Polarity [dBpV/ | [dBpV/ y Polarity [dBpV/ | [dBpV/ )
[MHz] [dB] [dBpV/ il i [dB] or [cm] deg Fail [MHz] [dB] [dBpV/ il il [dB] or [cm] deg Fail
m] m]
61.7222 Horizontal | 13.02 21.24 34.26 40.00 5.74 PK 100 25 PASS 50.3720 Vertical 15.56 14.26 29.82 40.00 10.18 PK 100 60 PASS
109.2569 | Horizontal | 13.22 8.16 21.38 40.00 18.62 PK 100 0 PASS 148.3518 Vertical 9.52 18.98 28.50 40.00 11.50 PK 100 40 PASS

4.4.3. EMS (EFT: £4KY, Surge: line to line +£2KV) and EMI (Class A)

This solution can meet all the performance in our datasheet, as well as EMS (EFT: £4KV, Surge: line to line
+2KV) and EMI (Class A)

1) Design circuit and PCB layout are as follows:

Recommend circuit PCB layout(L*W*H 58.0mm*30.0mm*21.05mm)

Recommend circuit PCB layout(L*W*H 41.5mm*40.0mm*23mm)
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Recommend circuit PCB layout(L*W*H: 54.0mm*30.0mm*23mm)

Note: There are three kinds PCB layouts are recommended for this solution. The first is for strict height
requirement situations, and the second is for situations where length and width are required but the height is less
limited. The third is for strict width requirement situations.

2) BOM:
Recommended material Recommended Recommended material
combination 1 material combination 2 combination 3
position
Brand P/N ‘ Brand P/N Brand P/N
MST-2A-300
FUSE FUSE 2A/300VAC Better 9321200301 | Gongde v Littelfuse | 36912000000
VARIST DNR
MOV S14K350 New ford Thinking | TVR14561 | YAGEO 681KD14
OR S14K350
Wire-wo PAK |NKN3WJ12R NKN3WSFR AC03000006808]J
R1 6.8Q/3W Yageo Vishay
und HENG T -73-6R8 ACO00
input HCRCO0312T- RLB1014-222K1L-
LDM 2.2mH/0.24A | Yimei Wurth | 7447720222 | Bourns
inductor 2ROM ND
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Input ERD226M2WI2 450BXW22 450BXW22MEFR
Cl 22uF/450V  |SAMXON Rubycon Rubycon
filter ORR4RF MEFR18X16 12.5X20
Class-Y HIE102MA4 YU1AH102 CD45-E2GA102M
CY1 1nF/400VAC Wmec Hua xin ke TDK
Capacitor DW-400V-F60 MO70BASD -NKA
Output UER277M1C UPE1C271M
C2 270uF/16V  |SAMXON ELITE NCC | PLSI1C271MDO1
filter E08TUXOCR NN6308
Output SWPA4030S2 AMQUO0006
L1 2.2uH/6.5A | Sunlord Qi li xin Bourns | SRP5030C-2R2M
inductor R2NT 06302R2MA
Output | 150uF/35V/® ESK157M1JF 35YXG150 35YXG150MEFC
C3 SAMXON Rubycon Rubycon
filter 8*9 20TCSHP MEFC8X11. 8X11.5

3) Test Report

Routine performance test (test model: LS10-13B12R3)

NO. Test items Test condition Spec. Result
Input: 230VAC
No-load power
1 . Output: No load <0.15W 0.12
consumption Ambient temperature: 25C
Input: 85 to 305VAC
2 Output voltage accuracy | Output: 10%]Io to 100%Io +2% 0.75%
Ambient temperature: 25°C
Input: 85 to 305VAC
3 Voltage regulation rate Output: 100%lo +1% 0.16%
Ambient temperature: 25C
Input: 85 to 305VAC
4 Load Regulation Output: 10%lo to 100%lo +1.5% 0.25%
Ambient temperature: 25C
Input: 230VAC
5 Efficient Output: 100%Io 80% 82.88%
Ambient temperature: 25°C
Input: 85 to 305VAC
Ripple noise Output: 10%lo to 100%Io |150mV 103mV
6 Ambient temperature: 25°C
Low frequency ripple: High frequency ripple:
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Protection test (test model: LS10-13B12R3)

Input: 305VAC

Ambient temperature: 25°C

long time

NO. Test items Test condition Spec. Result
Input: 85VAC
136%I0/85VAC
Input: 230VAC
1 |Over-current protection >110%lo 145%Il0/230VAC
Input: 305VAC
146%I0/305VAC
Ambient temperature: 25°C
Input: 85VAC No damage after one hour
Input: 230VAC Can be short-circuited for a short circuit
3 |Short circuit protection

Protection mode: output

hiccup, self-recovery

Safety test (test LS10-13B12R3)

NO. Test items Test condition Spec. Result
Input to output: test time 1
Isolation withstand
1 minute, leakage current >3.6KVAC PASS
voltage
<SmA
2 |Insulation resistance Input to output: 500VDC >100MQ PASS

EMC 3R GNARS: 1.S10-13B12R3)

NO. Test items Test condition Spec. Result

Input: 230VAC
IEC/EN61000-4-5 line to
1 surge Output: 100%Io PASS
line £2KV
Environment temperature: 25°C

Input: 230VAC

2 EFT IEC/EN61000-4-4 £4KV PASS
Output: 100%Io
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Environment temperature: 25°C

ESD

Input: 230VAC
Output: 100%Io

Environment temperature: 25°C

IEC/EN61000-4-2
Contact 6KV

PASS

CE

Input: 115V/230VAC
Output: 100%Io

Environment temperature: 25°C

CISPR32/EN55032
CLASS A

PASS

1

15VAC input L line

115VAC input N line
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Radiation harassment

Input: 115V/230VAC
Output: 100%Io

Environment temperature: 25°C

CISPR32/EN55032 CLASS A

PASS
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115VAC input level 115VAC input vertical

120, {1
L2 L]
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B
Larswijrifiysfsim]
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1o 1
9 [
[ [ o ] ] ]
— L — Fraguay ez N — Epaany g
L] w - -
Suspected List Suspected List
Reagin [ T Readin [ T
Frequency ) Factor | g evel "™ | Margin | Detect | Height | Angle | Pass/ Frequency ) Factor | g ove ™ | Margin | Detect | Height | Angle | Pass/
Polarity [dBRV/ | [dBWV/ * Polarity [dBUV/ | [dBRV/ ’
[MHz) e | tampvy | | EA s | or | om) | deg | Fal [MHz] e | ey | N IE ] e | or | om | deg | Fai
m] m]
50.9541 Horizontal 15.45 7.19 22.64 40.00 17.36 PK 100 151 PASS 50.4690 Vertical 15.54 13.04 28.58 40.00 11.42 PK 100 359 PASS
113.8164 Horizontal 12.62 6.58 19.20 40.00 20.80 PK 100 141 PASS 70.2590 Vertical 9.68 15.27 24.95 40.00 15.05 PK 100 357 PASS
199.6700 Horizontal 12.48 9.58 22.06 40.00 17.94 PK 100 1 PASS 148.3518 Vertical 9.52 13.83 23.35 40.00 16.65 PK 100 81 PASS
230VAC input level 230VAC input vertical

#
g

-] a
[ - [
o ]
f o f -
2 W ? w
I i '

i
}f

i 0
1 100m 15 Y 10 ]
— e — s oy — 0 L — P Eapanped
. v . "
Suspected List S
Readin ;
Fi Fact Level | Limit |\ gin | Detect | Height | Angle | Pass/ Readin | gver | Limit
A ZCBM dgw [dBYV/ | [dBV/ :';'" © o1 d"ge - Frequency | | Factor | g | P | K| Margin | Detect | Height | Angle | Pass/
[MHz) [dB] | [dBy o il e || @ || fEd) || cey || el [MHz] 2ty | g | rappyy | [9BHV/ | [9BH ©@B] | or | [cml | deg | Fai
m] o m] m]
50.3720 | Horizontal | 1556 | 7.98 | 2354 | 40.00 | 1646 | PK | 100 | 279 | PASS 504690 | Vertical | 15.54 | 1523 | 30.77 | 4000 | 923 | PK | 100 | s2 | PAsS
108.9659 | Horizontal | 1320 | 6.39 | 19.59 | 40.00 | 2041 | PK | 100 | 21 | PAss 1283518 T Vertcal | 952 T 1614 T 2565 2000 [ 1434 1 Pr 700 | 228 | PAss
656.7797 | Horizontal | 23.03 | 10.94 | 3307 | 47.00 | 1303 | PK | 100 | 210 | PASS - - - - - -

4.4.4. EMS(EFT: 4KV, Surge: line to line £2KV) EMI(Class B)

The solution can meet the conventional performance in our datasheet, and meet EMS (EFT: £4KYV, Surge: line to
line £2KV) and EMI (Class B)

1) Designed peripheral circuits, PCB layout and recommended materials are as follows:

Recommended circuit PCB design(L*W*H: 62.0mm*30.0mm*21.05mm)
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Note: Three PCB layouts are recommended for this solution. The first is to meet the occasions with strict
requirements for height, the second is for occasions with requirements for product length and width, and the third is
for occasions with strict requirements for width.

2) BOM:

Recommended material Recommended material Recommended material

PCB combination 1 combination 2 combination 3

Type

position
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FUSE FUSE 2A/300VAC Better 9321200301 MST-2A-300V 36912000000
DNR
MOV |VARISTOR | S14K350 DNR TVR14561 681KD14
S14K350
Wire-wound NKNO3BJ6R NKN3WSFR-73 AC030000068087
R1 6.8Q/3W |PAK HENG
Resistor 8 -6R8 ACO00
Class-X |[104K/310VA C42Q2104K MKP-104K0305
CX Faratronic B32912A3104K
Capacitor C 4SA405 AT1108-PV
Input HCRCO0312T RLB1014-222KL-
LDM 2.2mH/0.24A| Hua Chen 7447720222
inductor -2ROM ND
Input filter ERD226M2 450BXW22MEF 450BXW22MEFR
Cl 22uF/450V | SAMXON
capacitor WI20RR4RF R18X16 12.5X20
Class-Y InF/ HIJE102MA4 YUIAH102MO07 CD45-E2GA102M
CYl1 Wmec
Capacitor 400VAC DW-400V-F6 0BASDAH -NKA
Output filter UER277M1 UPE1C271MNN
C2 270uF/16V | SAMXON ELITE Nichicon | PLS1C271MDO1
capacitor CE08TUXO 6308
Output SWPA4030S | CHILIST | AMQU0006063
L1 2.2uH/6.5A | Sunlord Bourns | SRP5030C-2R2M
inductor 2R2NT N 02R2MAL1
Output filter ESK157M1] 35YXG150MEF 35YXG150MEFCS
C3 150uF/35V | SAMXON Rubycon Rubycon
capacitor F20TCSHP C8X11.5 XI11.5

3) Test report:

Routine performance test (test model: LS10-13B12R3)

NO. Test items Test condition Spec. Result
Input: 230VAC
No-load power
1 Output: No load <0.15W 0.135W
consumption
Ambient temperature: 25°C
Input: 85 to 305VAC
2 Output voltage accuracy [ Output: 10%lo to 100%Io +5% -1.67%
Ambient temperature: 25°C
Input: 85 to 305VAC
3 Voltage regulation rate Output: 100%Io +1.5% 0.08%
Ambient temperature: 25°C
Input: 85 to 305VAC
4 Load Regulation +3% 1.52%
Output: 10%]o to 100%Io
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Ambient temperature: 25°C
Input: 230VAC
5 Efficient Output: 100%Io 79% 80.34%
Ambient temperature: 25°C
Input: 85 to 305VAC
Ripple noise Output: 10%Io to 100%Io 150mV 68.6mV
Ambient temperature: 25°C
Low frequency ripple: High frequency ripple:
] e —— e | e

Protection test (test model: LS10-13B12R3)

NO. Test items Test condition Spec. Result
132%/ 85VAC
Input: 85VAC
131%/ 230VAC
Input: 230VAC
1 Over-current protection >110%lo 138%/300VAC
Input: 305VAC
Protection mode: output
Ambient temperature: 25°C
hiccup, self-recovery
Input: 85VAC No damage after one hour
Input: 230VAC Can be short-circuited for a short circuit.
2 Short circuit protection
Input: 305VAC long time Protection mode: output
Ambient temperature: 25°C hiccup, self-recovery

Safety test (test model: LS10-13B12R3)

NO. Test items Test condition Spec. Result
Input to output: test time 1
Isolation withstand 3.6KVAC ok.
1 minute, leakage current >3.6KVAC
voltage Leakage current: 0.812mA
<SmA
Page 91 of 94 Mk CHEEREN S HESE (510670

ADD: Ko.8 Manyun 4th Rioad, Huangpu District, Guangzhou, China

Tal: +B6(20)38601850 Fax: +36(20)38601272
WK MOMMSINLEN WA, OGN~ POWET,Com



MORNSUN-*® L@ TIPER I BHIR A )

2 Insulation resistance Input to output: 500VDC >100MQ OK
EMC test (test model: LS10-13B12R3)
NO . .o, .
Test items Test condition Spec. Result

Input: 230VAC
IEC/EN61000-4-5 line to
1 surge Output: 100%Io PASS
line £2KV
Ambient temperature: 25°C

Input: 230VAC
2 EFT Output: 100%Io IEC/EN61000-4-4 +4KV PASS

Ambient temperature: 25°C

Input: 230VAC
IEC/EN61000-4-2
3 ESD Output: 100%lo PASS
Contact +6KV
Ambient temperature: 25°C

Input: 115V/230VAC

CISPR32/EN55032
4 CE Output: 100%Io PASS
CLASS B
Ambient temperature: 25°C
115VAC input L line 115VAC input N line
O | i = C [ H = = = 3

=, N5l (WP

L S AL ASA L Lol AR A g AN L

o . i S S ¥ U e g o Y I | O P L N e T W S

T T N |
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3 | 483 303kHz Lk i0d Pk iTe | ] -5 - 1 | 151900kHz o2 wo OPask HE 41 -4 2t2

3 | T4.000Hz 2 faa C WG 166 X1 il 52 4 1 T35 00z nz we | CAVG | Wi 24% =i 213

4 | M7.a0H B’z na TPeak &8 ns 1] e ) 1 | T 80bkHz o2 wo QPesk g M _e 48 )
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230VAC input L line 230VAC input N line
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Input: 115V/230VAC
CISPR32/EN55032
Radiation harassment Output: 100% Io PASS
) CLASS B
Environment temperature: 25°C
115VAC input level 115VAC input vertical
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230VAC input vertical

230VAC input level
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4.4.5. EMS (EFT: £+4KYV, Surge: line to line £2KV) and EMI (Class B) meets EN60335 standard

The solution can meet the conventional performance in our data sheet, and meet EMS (EFT: £4KYV, Surge: line to

line £2KV) and EMI (Class B).

1) Designed peripheral circuits, PCB layout and recommended materials are as follows:

Circuit scheme PCB design diagram(L*W*H:64.0*31.0%21.05mm)

o/ o,
000

LS10-13BXXR3
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Circuit scheme PCB design diagram(61.0mm*30.0mm*23mm)

0000
L§10-13BXXR3

Note: Three PCB layouts are recommended for this solution. The first is to meet the occasions with strict
requirements for height, the second is for occasions with requirements for product length and width, and the third is
for occasions with strict requirements for width.

2) BOM:
PCR Recommended material Recommended material Recommended material
Type combination 1 combination 2 combination 3
position
Brand P/N Brand P/N Brand P/N
Y2Capacit InF/ HME102 YU1ACI0 CS80-E2G
CY1/CY2 wmec Walsin TDK
or 250VAC M 2M060 A102MY

Note: The two Y-capacitor solutions are different from the single Y-capacitor solution in Section 4.4.4, except that the
Y capacitor material and PCB pitch are different, and the test results are not different from the single Y capacitor solution.
Therefore, in addition to Y capacitors, please refer to section 4.4.4 for other device parameters and related test
content in the recommended material list.

2) Test report

The two Y-capacitor solutions are different from the single Y-capacitor solution in Section 4.4.4. Only the
Y-capacitor material and PCB pitch are different, and the test results are not much different from the single

Y-capacitor solution. Therefore, please refer to the test report in Section 4.4.4 for the actual measured data.

5. Version and update record

Version change content Date
VO First issue 2021.10
\"2! Second issue 2023.07
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