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Notice

<High Voltage Safety Precautions >

<> Read all safety precautions before use

Please note that this document covers only the BM2P159T1F evaluation board
(BM2P159T1F-EVK-001) and its functions. For additional information, please refer to the
datasheet.

To ensure safe operation, please carefully read all precautions before
handling the evaluation board

Depending on the configuration of the board and voltages used,
Potentially lethal voltages may be generated.

Therefore, please make sure to read and observe all safety precautions described in
the red box below.

Before Use
[11 Verify that the parts/components are not damaged or missing (i.e. due to the drops).
[2] Check that there are no conductive foreign objects on the board.
[3] Be careful when performing soldering on the module and/or evaluation board to ensure that solder
splash does not occur.
[4] Check that there is no condensation or water droplets on the circuit board.

During Use

[5] Be careful to not allow conductive objects to come into contact with the board.

[6] Brief accidental contact or even bringing your hand close to the board may result in
discharge and lead to severe injury or death.

Therefore, DO NOT touch the board with your bare hands or bring them too close to the board.

In addition, as mentioned above please exercise extreme caution when using conductive tools such as

tweezers and screwdrivers.

[7] If used under conditions beyond its rated voltage, it may cause defects such as short-circuit or,
depending on the circumstances, explosion or other permanent damages.

[8] Be sure to wear insulated gloves when handling is required during operation.

After Use

[91 The ROHM Evaluation Board contains the circuits which store the high voltage. Since it stores the
charges even after the connected power circuits are cut, please discharge the electricity after using
it, and please deal with it after confirming such electric discharge.

[10] Protect against electric shocks by wearing insulated gloves when handling.

This evaluation board is intended for use only in research and development facilities and
should by handled only by qualified personnel familiar with all safety and operating
procedures.

We recommend carrying out operation in a safe environment that includes the use of high
voltage signage at all entrances, safety interlocks, and protective glasses.

www.rohm.com HVBO1E
© 2018 ROHM Co., Ltd. All rights reserved.



ROHM

SEMICONDUCTOR

User’s Guide

AC/DC Converter
Non-Isolation Buck Converter PWM method Output 2.6 W 15V

BM2P159T1F Reference Board

BM2P159T1F-EVK-001

The BM2P159T1F-EVK-001 evaluation board outputs 15 V voltage from the input of 90 Vac to 264 Vac. The output current supplies
up to 0.175 A. BM2P159T1F which is PWM method DC/DC converter IC built-in 650 V MOSFET is used.The BM2P159T1F
contributes to low power consumption by built-in a 650 V starting circuit. Built-in current detection resistor realizes compact power
supply design.Current mode control imposes current limitation on every cycle, providing superior performance in bandwidth and
transient response. The switching frequency is 100 kHz in fixed mode. At light load, frequency is reduced and high efficiency is
realized. Built-in frequency hopping function contributes to low EMI. Low on-resistance 9.5 Q 650 V MOSFET built-in contributes to

low power consumption and easy design.

PCBO1IS Rev.A

Figure 1. BM2P159T1F-EVK-001
Electronics Characteristics

Not guarantee the characteristics, is representative value.
Unless otherwise noted :Vin = 230 Vac, lout = 175 mA, Ta:25 °C

Parameter Min Typ ‘ Max Units Conditions
Input Voltage Range 90 230 264 Vac
Input Frequency 47 50/60 63 Hz
Output Voltage 13.5 15.0 16.5 \Y
Maximum Output Power - - 2.625 w loutr = 175 mA
fr)\llé)tgléz )Current Range 2 175 175 mA
Stand-by Power - 40 - mwW lour=0A
Efficiency - 81.0 - %
&lg?E;FIpple Voltage } 31 } mVpp
Operating Temperature Range -10 +25 +65 °C

(NOTE1) Please adjust operating time, within any parts surface temperature under 105 °C

(NOTEZ2) Not include spike noise

© 2018 ROHM Co., Ltd.
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Operation Procedure
1. Operation Equipment
(1) AC Power supply 90 Vac~264 Vac, over 10W
(2) Electronic Load capacity 0.175 A
(3) Multi meter
2. Connect method
(1) AC power supply presetting range 90~264 Vac, Output switch is off.
(2) Load setting under 0.175 A. Load switch is off.
(3) AC power supply N terminal connect to the board AC (N) of CN1, and L terminal connect to AC(L).
(4) Load + terminal connect to VOUT, GND terminal connect to GND terminal

(5) AC power meter connect between AC power supply and board.
7) AC power supply switch ON.

)
)
)
)
6) Output test equipment connects to output terminal
)
)
9) Electronic load switch ON
0

(
(
(8) Check that output voltage is 15 V.
(
(

10) Check output voltage drop by load connect wire resistance

£
250V /1A PCBOTIS Rev.A | .
S Electronic
A T JHM OUI <¥> Load
Power ; onsvl -
Power ‘
Supply b
Meter
<
DC Multi Meter
CN1 : from the top 1: AC (L), 2: AC (N)
Figure 2. Connection Circuit
Deleting

Maximum Output Power Po of this reference board is 2.625 W. The derating curve is shown on the right.
Please adjust load continuous time by over 105 °C of any parts surface temperature.

3.0

Output Power Po [W]

-25 0 25 50 75 100
Ambient Temparature Ta [*C]

Figure 3. Temperature Deleting curve

© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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Application Circuit
Vin =90 ~ 264 Vac, Vour = 15V

m‘ m-;| l_‘
%

VouUT
L ]
AC90-264V
.
D1 “r §

N [fF——

GND

]

Figure 4. BM2P159T1F-EVK-001 Application Circuit

The BM2P159T1F is non-insulation method without opto-coupler and feeds back the VCC voltage to 15.0 V typ. This VCC voltage is
the voltage between the VCC pin and the GND_IC pin.

The output voltage VOUT is defined by the following equation.
VOUT = Venr + Vepz = Vipa

Vent: VCC Control Voltage
Vep1: Forward Voltage of diode D1
Vep2: Forward Voltage of diode D2

GND

J 1 2
3 vee FB : T

2

1 Y'Y

5 M O] vour
1 D—<>
AC90-264V j:Z
A 7z
N[

] GND

Figure 5. General Buck converter application circuit

Compared to the general Buck converter as shown above, the number of parts is reduced because the feedback circuit is not

required. However, the output voltage may rise at light load because the VCC voltage and the output voltage that are fed back are
different. In that case, please put a resistance on the output terminal and lower the output voltage.

© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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BM2P159T1F Overview

Feature Key specifications
B PWM Frequency =100kHz B Power Supply Voltage Operation Range:
B PWM current mode method VCC: 10.60Vto16.21V
B Frequency hopping function DRAIN: to 650 V
B Burst operation at light load B Normal Operation Current: 0.85 mA(Typ)
B Built-in 650 start circuit B Burst Operation Current: 0.45 mA(Typ)
m Built-in 650V switching MOSFET B Oscillation Frequency: 100 kHz(Typ)
® VCC pin under voltage protection B Operation Temperature Range: -40 °C ~ +105 °C
B VCC pin over voltage protection B MOSFET Ron: 9.5 Q (Typ.)
® Over current limiter function per cycle
B Soft start function Application

LED lights, air conditioners, and cleaners, (etc.).
W(Typ) x D(Typ) x H(Typ)
SOP-J8 5.00 mm x 6.20 mm x 1.71 mm
Pitch 1.27 mm

Figure 6. SOP8 Package

(*) Product structure : Silicon monolithic integrated circuit This product has no designed protection against radioactive rays
(*) Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins
or an open circuit between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as

adding a fuse, in case the IC is operated over the absolute maximum ratings.

Table 1. BM2P159T1F Pin description

No. ‘ Name ‘ IIo Function V'f:SCD "3'2‘:&)
1 VCC | Power Supply input pin - v
2 - - - - -
3 - - - - -
4 DRAIN I/0 MOSFET DRAIN pin - v
5 - - - - -
6 - - - - -
7 GND_IC I/0 GND pin v -
8 - - - - —
© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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Design Overview

1 Important Parameter

ViN : Input Voltage Range AC 90 V ~ 264 Vac (DC 100 V ~ 380 V)
Vour : Output Voltage DC 15V

lout(Typ) : Constant Output Current 0.175 A

lout(Max) : Max Output Current 0.175 A

fow : Switching Frequency Min:94 kHz, Typ:100 kHz, Max:106 kHz
Ipeak(Min) : Over Current Limit Min:0.395 A, Typ:0.450 A, Max:0.505A

2 Coil Selection
2.1 Determining coil inductance
The switching operation mode determines the L value so that it becomes as discontinuous mode (DCM) as possible. In the
continuous mode (CCM), reverse current in trr of the diode flows, which leads to an increase in power loss of diode.
Furthermore, this reverse current becomes the peak current when the MOSFET is ON, and the power loss of the MOSFET also

increases. The constant load current lout (Typ): 0.175 A, the peak current I flowing through the inductor is:

It tends to be in continuous mode (CCM) when the input voltage I

drops. Calculate with input voltage minimum voltage 100 Vdc.

[ L ——
From the output voltage Vour: 15V and the diode VF: 1V, /\ : /\
Calculate the maximum value of Duty: Duty (Max). lo(Ave)

VOUT + VF w I
Duty(max) = ———— i = .
Vin(Min) ! iow toss :
Figure 7. Coil current waveform in BCM
From the minimum switching frequency fsw (Min) = 94 kHz,
Calculate on time ton (Max)
Duty(Max)
ton(Max) = ———=1.70 sec
(Max) = ——="0 [usec]
Calculate L value to operate in discontinuous mode.
Vin(Min)-V
L < ton(Max) x M =413.4  [uH]
P
Then, the L value is provisionally selected to be 330 pH in consideration of generality.
© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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2.1 Determining coil inductance - Continued

Also, calculate L value so that the overcurrent detection becomes maximum load current lout: 175 mA or more. Overcurrent
detection is calculated by the current flowing through the MOSFET when operating in continuous mode at the minimum
switching frequency fsw (Min) = 94 kHz. When the current flowing through the MOSFET (# the coil current at switching ON)
exceeds the minimum value Ipeak (Min): 0.395 A of the overcurrent detection current, the MOSFET is turned OFF. Since a
delay of approximately tdly = 0.1 psec occurs, in reality, the peak current exceeds the Ipeak value and the peak current

becomes Ip. The peak current Ip is obtained by setting the current slope at switching ON to AlL,

j"‘-.r"
AT

ton torr

Figure 8. Coil waveform at overcurrent detection (DCM)
The peak current Ip at the time of over current detection is
IP = IPEAK(Min) + AIL X tdly

Vin(Min)-Vouyr

Assuming the discontinuous mode (DCM), Switching ON time: ton, OFF time: toff are

_ IpXL _
ton(DCM) = Vi Vaor 1.63 [usec]
torr(DCM) = —2— = 8.68 [usec]

ourtVF

tON(DCM) + tOFF(DCM) =10.31 [HSSC]

Since the total of ON time and OFF time is less than 10.64 psec in switching cycle, it becomes discontinuous mode (DCM)

when detecting over current. The current at the time of overcurrent detection in discontinuous mode (DCM): IOUT (LIM) is

I
Loyr(LIM) = f X fow X (ton + topr) = 204.0 [MA]

It is confirmed that the minimum over current detection current is 204 mA and the maximum load current is 175 mA or more.

© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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2 Coil Selection - Continued

2.2 Inductor Current Calculation
Calculate the maximum peak current of the inductor. The condition where the peak current is maximized is when the input
voltage is the maximum voltage VIN (Max): 380 V, the maximum load current lo (Max): 0.175 A, and the switching frequency is

106 kHz at the minimum. The peak current Ip of the coil is given by the following formula.

Vin(Max)+VEg
Vin(Max)+Vo)x(Vo+VE)

Ip =J2x10xjgw(Max)xLx = 368 [mA]

Select a coil with an rated current of 0.37 A or more.
In this EVK, we use inductance value: 150 pH, rated: 0.65A product

Radial inductor (closed magnetic circuit type) Core Size ®7.8mm x 7.5mm
Product: 744 731 331

Manufacture: Wurth Electronix
3 Diode Selection
3.1 Flywheel Diode: D1
Flywheel diode uses fast diode (fast recovery diode).The reverse voltage of the diode is Vin (Max): 380 V when the output
voltage at startup is 0 V. Consider the derating and select 600 V diode. The condition where the effective current of the diode is

maximized is when the input voltage is the maximum voltage Vin (Max): 380 V, the maximum load current lo (Max): 0.175 A,

and the switching frequency is 94 kHz at the minimum.
Vv +V
Duty =-22—L =42 [%]
The average current Ip of the diode is calculated from the peak current Ir: 0.368 A by the following formula

I,(rms) = Ip X /H’;‘” =0.208 [A]

Select the rated current of 0.208 A or more.

In fact, we used RFN1LAMGS of 0.8 A/ 600 V product as a result of mounting the board and considering the parts temperature.

3.2 VCC Rectifier Diode: D2
General rectifier diodes are used for diodes to supply VCC. The reverse voltage applied to the diode is Vin (Max): 380 V.

Consider the derating and select 600 V diode. Since the current flowing to the IC is small enough, we use the 0.2 A/ 600 V
RREO02VSM6S.

© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
7/16 Dec. 2021
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Design Overview — Continued

4 Capacitor Selection
4.1 Input Capacitor: C1
The input capacitor is determined by input voltage Viand output power Pout. As a guide, for an input voltage of 90 to 264 Vac, 2
X Pout [W] uF. For 176 to 264 Vac, set 1 x Pout [W] pF. Since the output power Pout = 2.63 W, 4.7 uF / 400 V is selected with a
guidline of 5.38 pF.

4.2 VCC Capacitor: C3
The VCC capacitor C3 is required for stable operation of the device and stable feedback of the output voltage. A withstand

voltage of 25 V or more is required, and 1.0 yF to 4.7 yF is recommended. 1 yF / 50 V is selected.

4.3 Output Capacitor: C2, C4
For the output capacitor, select output voltage Vo of 25 V or more in consideration of derating. For C2 electrolytic capacitors,
capacitance, impedance and rated ripple current must be taken into consideration.
The output ripple voltage is a composite waveform generated by electrostatic capacity: Cour, impedance: ESR when the ripple

component of inductor current: AlL flows into the output capacitor and is expressed by the following formula.

AVripple = Al X ( ) + ESR

8 X Cout X fq,
The inductor ripple current is
Al =2 X {Ip — I,yr(max)} = 2 x (0.368 — 0.175) = 0.386  [A]

For this EVK, we use electrostatic capacity: 220 yF, ESR: 0.075 Q, and the design value of output ripple voltage is less than
100 mV.

1
8xCoutXfgy

1

AVripple = Al X {( 8x220ux100k

)+ ESR} = 0.386 x {( )+0.075} =311 [mv]

Next, check whether the ripple current of the capacitor satisfies the rated ripple current.

Inductor ripple current RMS conversion,

I,[rms] = AL, x § =0.223 [A]

The ripple current of the capacitor is

I:[rms] = /ILZ — Ioyr” =V0.2232 = 0.1752 = 0.138  [A]

© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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4.3 Output Capacitor C2, C4 - Continued

Select a rated current of 0.138 A or more.
The output capacitor C2 used a rated ripple current of 0.75 A at 220 yF / 25 V.

C8 has added a 0.1 pF ceramic capacitor to reduce switching noise. 3K TDEE

5. Resistor Selection

5.1 Bleeder Resister: R1
Because it is indirectly fed back to the output voltage, the output voltage increases at light load. This board uses bleeder
resistance for its improvement. Reducing the resistance value improves the rise in the output voltage of the light load, but

increases the power loss. 10 kQ /0.1 W is used.

© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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Performance Data
Constant Load Regulation

16.5 100
- V=100 Vac
- V,y=230 Vac 90
16.0
80
= 15.5 g 70 - V=100 Vac
(0]
8 g 60 - V=230 Vac
3 S
> 15.0 = 50
‘g w
g 40
14.5
30
20
14.0
10
13.5 0
0 100 200 300 400 0 25 50 75 100 125 150 175
Output Current [mA] Output Current [mA]
Figure 9. Load Regulation (lout vs Vour) Figure 10. Load Regulation (lout vs Efficiency)
Table 2. Load Regulation (Vin=100 Vac) Table 3. Load Regulation (Vin=230 Vac)
Vour ‘ Efficiency lour Vour Efficiency
44 mA 14.791 V 78.32 % 44 mA 14.792 V 72.08 %
88 mA 14.671 V 81.99 % 88 mA 14.671 V 7717 %
132 mA 14.630 V 83.14 % 132 mA 14.630 V 79.87 %
175 mA 14.604 V 83.24 % 175 mA 14.604 V 81.03 %
0.8 0.5
- V=100 Vac
0.7 - V=230 Vac
0.4
0.6
S S
g 09 2 03
o o
- -
‘g 0.4 g
< £ 02
0.3 :
- V\=100 Vac
0.2 - V)y=230 Vac
0.1
0.1
0.0 0.0
0 25 50 75 100 125 150 175 1 10 100
Output Current [mA] Output Current [mA]
Figure 11. Load Regulation (lout vs PLoss) Figure 12. Load Regulation (lout vs PLoss)
© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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Performance Data - Continued

Table 4. Load Regulation : Vin=100 Vac Table 5. Load Regulation: Vin=230 Vac

VIn PN Vour Tour Pour PLoss Efficiency VIn PN Vour Tour Pour PLoss Efficiency

[Vac] [w] [v1 [mA] [w] [w] [%] [Vac] [w] [v1 [mA] [w] [w] [%]
100 0.042 15.196 0 0.000 0.042 0.00 230 0.040 15.516 0 0.000 0.040 0.00
100 0.063 15.114 1 0.015 0.048 23.99 230 0.059 15.305 1 0.015 0.044 25.94
100 0.082 15.064 2 0.030 0.052 36.74 230 0.078 15.199 2 0.030 0.048 38.97
100 0.146 14.992 5 0.075 0.071 51.34 230 0.138 15.039 5 0.075 0.063 54.49
100 0.185 14.963 7 0.105 0.080 56.62 230 0.177 14.987 7 0.105 0.072 59.27
100 0.243 14.935 10 0.149 0.094 61.46 230 0.236 14.939 10 0.149 0.087 63.30
100 0.422 14.864 20 0.297 0.125 70.45 230 0.447 14.855 20 0.297 0.150 66.47
100 0.592 14.806 30 0.444 0.148 75.03 230 0.636 14.821 30 0.445 0.191 69.91
100 0.829 14.756 44 0.649 0.180 78.32 230 0.903 14.792 44 0.651 0.252 72.08]
100 0.931 14.741 50 0.737 0.194 79.17 230 1.020 14.784 50 0.739 0.281 72.47
100 1.355 14.699 75 1.102 0.253 81.36 230 1.452 14.691 75 1.102 0.350 75.88]
100 1.576 14.684 88 1.292 0.284 81.99 230 1.673 14.671 88 1.291 0.382 77.17
100 1.780 14.674 100 1.467 0.313 82.44 230 1.876 14.657 100 1.466 0.410 78.13
100 2.122 14.658 120 1.759 0.363 82.89 230 2.215 14.639 120 1.757 0.458 79.31
100 2.326 14.650 132 1.934 0.392 83.14 230 2.418 14.630 132 1.931 0.487 79.87
100 2.635 14.639 150 2.196 0.439 83.33 230 2.722 14.619 150 2.193 0.529 80.56
100 3.075 14.626 175 2.560 0.515 83.24 230 3.154 14.604 175 2.556 0.598 81.03
100 3.530 14.614 200 2.923 0.607 82.80 230 3.652 14.591 200 2.918 0.734 79.91
100 3.896 14.605 220 3.213 0.683 82.47 230 4.052 14.580 220 3.208 0.844/ 79.16)
100 4.451 14.591 250 3.648 0.803 81.95 230 4.652 14.565 250 3.641 1.011 78.27
100 4.671 14.556 262 3.814 0.857 81.65 230 5.170 14.548 275 4,001 1.169 77.38
100 0.050 0.000 263 0.000 0.050 0.00 230 5.702 14.499 300 4,350 1.352 76.28
230 0.131 0.000 301 0.000 0.131 0.00
© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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Performance Data - Continued
Line Regulation

16.5 90
80 —
16.0 \__
-lour= 10 mMA 70
= - lour= 50 mA — S
2. 155 Apyr=100MA = 60 _
o I =175 mA > -lour= 10 mMA
8 -loyr=17/om 2 - lour= 50 MA
3 g 50 lour=100
o = lout™ mA
- 150 = - lour=175 MA
3 w 40
=
© 15 30
20
14.0
10
13.5 0
80 100 120 140 160 180 200 220 240 260 280 80 100 120 140 160 180 200 220 240 260 280
Input Voltage [Vac] Input Voltage [Vac]
Figure 13. Line Regulation (Vin vs Vour) Figure 14. Line Regulation (Vin vs Efficiency)
Switching Frequency Coil Peak Current
120 0.40
0.35
100
0.30
% o0 = 0.25
= - V=115 Vac e ]
2 - V=230 Vac = - Vin=115 Vac
2 60 O 0.20 - V=230 Vac
(o8 X
e 3
e o 0.15
g 40 3
5 o
£ 0.10
=
@20
0.05
0 0.00
0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
Output Current [mA] Output Current [mA]
Figure 15. Switching Frequency (lout vs fsw) Figure 16. Coil Peak Current (lout vs Ip)
© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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Performance Data - Continued

Output Ripple Voltage
YOKOGAMD, 4 2018/02/27 204706 Normnal Edge CH -2 bolf YOKOGAND, @ 2018/02/27 20:48:48 Hormal Eclge CHI & -2 Bm\
T Hormal [Stopped Bl E2EME, Hormal

EIGME,
a0t W [SERTNTTT: I
| | | W =185 | 20Uzt | | o <185 e | Plusilil

VOUT : Vout
=i 20mV/d|v HEE—aRE e e e ] | SRR

S

Sm
o
2my

b
o
£
)

11,
T
d18

Figure 17. Vin= 115 Vac, loutr= 10 mA Figure 18. Vin= 230 Vac, loutr= 10 mA

=
=

d

YOKOGAAN 4 201802727 200728 Mol Edge CHT £ -2 B TOKDGAAD 4 201870227 20817 Hoimisal Eclge CHI £ -2 6wV
[Stopesd 101 IntP 2 5055 Woemal Stopped k| IntP 2 5G5%5  Woemal

B/t

LT | sy
Vour |

prple _\é/oltagge: 22€mVpp I
1 | 1 i 1 1

W1 17 40my
Yz -11.00my -
AV 22 40wy 4

Figure 19. Vin= 115 Vac, loutr= 0.150 A Figure 20. Vin= 230 Vac, loutr=0.150 A

=
IR
55

TOROGANN 4 2018/02/27 20:4T:44 Mol Edge (HT § -2 Bt YOKOGAWA 4 2018/02/21 20:48:01 Normal Edge CH1 £ -2.6mV
e . ] Intf 2 5655 Momal Stopped | IntP 2.565/5  Notmal
a0 20 I B @ 20.0mVam

| | | W <15 | sy I [ SR 1 T s/
VOUT | i Vout |

Vo 20mV/d|v

Rlpple Voltage: 33 mVpp

R|pple Voltage 27 mVpp

Y1 16.00my W1 18.40mY
Yz -10.20my W2 -14.80mY
A 2% .20mV A 33.20mV

Figure 21. Vin= 115 Vac, lout= 0.175 A Figure 22. Vin= 230 Vac, lout=0.175 A

© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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Performance Data — Continued

Parts surface temperature

Table 6. Parts surface temperature X Ta =25 °C, measured 30 minutes after setup
Condition
Vin =90 Vac, Vin = 264 Vac,
- lour=0175A __ lour=0.175A |
IC1 54.0 °C 64.3 °C
D1 56.3 °C 61.3°C
L1 54.3 °C 64.9 °C
© 2018 ROHM Co., Ltd. No. 60UG074E Rev.004
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Schematics

Vin =90 ~ 264 Vac, Vour =15V

D2
0.2A/600V
RRE02VSM6S
—
e
F1 v L1
CN1_1 v
— 1.0A/AC250V DB1 1 ne | T 65 VouT
L 3 ne enoic —/ Y Y Y D
j N.C. N.C. g
DRAIN N.C.
AC90-264V o
D1 L Cc2 L4 R1
CN]_ 2 Cl + BM2P159T1F FRD 0.8A/600V LLZZOHF =1 0.1pF § 10K 15V/0175A
Ijl agur T RFN1LAMGS 25V 25V MCR10
N 400V
GND

Figure 23. BM2P159T1F-EVK-001 Schematics

Bill of Materials

Table 7. BoM of BM2P159T1F-EVK-001

RefZ?':;ce Qty. Description Part Number Manufacture c‘::;:g(";;iﬂ;m
C1 1 |Electrolytic 4.7 uF 1400V, £20% 860 021 374 008 Wurth -

Cc2 1 |Electrolytic 220 uF  [25V, £20% 860 080 474 010 Wurth -

C3 1 |Ceramic 1 pF 25V, X7R, £20% TMK107B7105MA-T Taiyo Yuden 1608 (0603)
C4 1 |Ceramic 0.1 pF  [100V, X7R, £20% HMK107B7104MA-T Taiyo Yuden 1608 (0603)
CN1 1 |Connector - 2pin B2P-VH JST -

D1 1 |FRD 0.8A [600V RFN1LAM6S TR ROHM PMDS

D2 1 |Diode 0.2A [600V RREQ2VSM6S ROHM TUMD2SM
DB1 1 |Bridge 1A 800 V D1UBA80-7062 Shindengen SOPA-4

F1 1 |Fuse 1A 250 V 39211000000 Littelfuse -

IC1 1 |AC/DC Converter - - BM2P159T1F ROHM SOP8

L1 1 |Coil 330 pH |0.65 A 744 731 331 Wurth -

R1 1 |Resistor 10k Q  |0.1W, £5% MCR10EZPJ103 ROHM 2012 (0805)
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Figure 24. TOP Silkscreen (Top view)

Figure 25. Bottom Layout (TOP View)
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Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

http://www.rohm.com/contact/

www.rohm.com
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