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Notice

< High Voltage Safety Precautions >

<> Read all safety precautions before use

Please note that this document covers only the BM2PDA1Y-Z evaluation board
(BM2PDA1Y-EVK-002) 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.
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AC/DC Converter

Non-Isolated PWM type Flyback Convertor
10W 5V Output
BM2PDA1Y-Z Evaluation Board

BM2PDA1Y-EVK-002

Feature
(1) Adjustable Output Voltage with External Resistor
(2) High Accuracy Output by Output Direct Monitor of Output Voltage
(3) 65 kHz Frequency
(4) Internal Start up Circuit 730 V (peak)
)
)
)

(5) Internal Super Junction FET 730 V (peak) (Ron = 1.2 Q)
(6) Internal Current Sense Resistor (Detection Current 0.93 A)

Nt

(7) Contributes to Low EMI by Internal Hopping Function
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Figure 2. BM2PDA1Y-EVK-002 Simple Schematic

Specification
Table 1. Input Range

Parameter Conditions
Input Voltage Range 90 230 264 Vac
Input Frequency Range 47 50/60 63 Hz
Operating Temperature -10 +25 +65 °C

Table 2. Evaluation board specification

These are representative values and not a guarantee of the characteristics, unless stated otherwise use VIN = 230 Vac, IOUT =0.2A, Ta: 25° C.

Parameter Min Y Max Units ‘ Conditions
Output Voltage 475 5.0 5.25 \Y lour=0.2A
Output Maximum Power - - 10 w lout=2.0A
Output Current Range Mo ) 0 - 20 A
No Load Power Consumption - - 100 mwW lour=0A
Efficiency - 79 - %
Output Ripple Voltage Nete2) - 250 - mVpp

(Note 1) Adjust the operating time so that surface temperature of no component exceeds 105 ° C

(Note 2) Do not consider spike nois

© 2021 ROHM Co., Ltd.
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Operation Procedure

1. Operation equipment
(1) AC power supply 90 Vac to 264 Vac, 15 W or more
(2) Electronic Load capacity 2.0 A
(3) Multimeter

2. Connection Instruments
(1) Turmn off each power supply and connect the measuring instrument as shown Figure 3. .
(2) Turm on the power supply setting between 90 Vac to 264 Vac
(3) Turn on the electrical load setting between 0to 2.0 A.

(4) Connect the multimeter directly to the output and check the voltage by sensing.

AC
Sunpy [Load]

Figure 3. Connection Circuit

© 2021 ROHM Co., Ltd.
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Circuit
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Vin = 90 Vac to 264 Vac, Vour = 5V 1—{
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Figure 4. Application Circuit
Attention: Place C6 connected between FB and GND _IC terminals as close to the terminal as possible.

BOM List
Item Specifications Parts name Manufacture
C1 12 pF, 450 V UCY2W120MPO1TD NICHICON
Cc2 12 pF, 450 V UCY2W120MPO1TD NICHICON
C3 2.2 uF, 50V UMK316B7225KL-T TAIYO YUDEN
C4 1000 pF, 25V 2571.J1000M10x20 RUBYCON
Capacitor C5 1000 pF, 100 V HMK107B7102KA-T TAIYO YUDEN
cé6 1000 pF, 100 V HMK107B7102KA-T TAIYO YUDEN
C7 2200 pF, 630 V SMK316BJ222KF-T TAIYO YUDEN
C8 - NON MOUNTED -
C9 - NON MOUNTED -
C10 10 pF, 35V GMK316AB7106ML-TR TAIYO YUDEN
Connector CN1 - BO2P-NV JST
D1 SBD, 15A, 60V RBR15BM60A ROHM
D2 FRD, 0.8 A, 700 V RFN1LAM7S ROHM
Diode D3 - NON MOUNTED -
D4 FRD, 0.5 A, 200 V RFO5VAM2S ROHM
DB1 1A, 800V D1UBAS80 SHINDENGEN
Fuse F1 1.6 A, 300 V 36911600000 LITTELFUSE
IC IC1 - BM2PDA1Y-Z ROHM
Inductor L3 470 puH 7447471471 WURTH ELECTRONIK
R1 47 kQ KTR18EZP1473 ROHM
R2 0Q MCRO3EZPJ000 ROHM
R3 300 kQ MCRO3EZPFX3003 ROHM
Resistor R4 200 kQ MCRO3EZPFX2003 ROHM
R5 - NON MOUNTED -
R6 10Q MCR10EZPJ100 ROHM
R7 - NON MOUNTED -
Transformer T1 EE19 XE2512Y C ALPHA TRANS
. TP1 BLACK LC-2-G-BLACK MACS8
Test Pin
TP2 RED LC-22-G-RED MACS8
© 2021 ROHM Co., Ltd. 313 No. 64UGO039E Rev.002
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Layout

Size 60 mm x 40 mm
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Figure 5. Top Silkscreen (Top view)
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Figure 6. Bottom Layout (Bottom view)

Attention: Place C6 connected between FB and GND _IC terminals as close to the terminal as possible.
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BM2Pxx1Y Overview

Features
PWM Current Mode

Key Specifications

B Operating Power Supply Voltage Range

W Built-in Frequency Hopping Function VCC 11.10 V to 26.00 V
W Burst Operation at Light Load DRAIN 730 V (peak)(Max)
W Built-in 730 V(peak) Starter Circuit B Operating Current (Normal): 650 pA (Typ)
B Built-in 730 V(peak) Super Junction MOSFET B Operating Current (Burst): 350 pA (Typ)
m VCC UVLO (Under Voltage Lockout) B Operating Current (Sleep): 65 pA (Typ)
m VCC OVP (Over Voltage Protection) B Switching Frequency: 25 kHz / 65 kHz (Typ)
B Over Current Limiter Function per Cycle B Operation Temperature: -40 °C to +105 °C
W Soft Start Function B MOSFET ON Resistance: 1.2 Q (Typ)
m Sleep Mode
Application
JOPVEW) Washing machine, Air conditioner, Other white goods
MN.C. E - Il DRAIN
SLEEP E "o | oran Package W(Typ) x D(Typ) x H(Typ)
DIP7K 9.27 mm x 6.35 mm x 8.63 mm
GND_IC E
Pitch 2.54 mm
FB E |i VGG
Figure 7. Pin Configuration
Line Up
Switching | Frequency | OCP
Model Name Frequency | Reduction | Current
BM2PAA1Y-Z 65 kHz (0]
1.76 A
BM2PAB1Y-Z 25 kHz -
BM2PDA1Y-Z 65 kHz (0]
0.93 A
BM2PDB1Y-Z 25 kHz -

Table 3. BM2Pxx1Y-Z Pin Description

Name /0

Function

1 N.C. - Non connection

2 SLEEP | Sleep/Normal modes witching pin
3 GND_IC I/0 GND pin

4 FB | Output voltage feedback pin

5 VCC | Input voltage pin

6 DRAIN 1/0 MOSFET drain pin

7 DRAIN 1/0 MOSFET drain pin

© 2021 ROHM Co., Ltd. No. 64UGO039E Rev.002

513 Nov.2021



BM2PDA1Y-EVK-002

User’s Guide

Transformer Specification

Manufacture

Alphatrans Co., Ltd. (1-7-2, Bakurou-cho,
Chuo-ku, Osaka City, 541-0059, Japan)

MARKING

-
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http//www.alphatrans.jp/ - —
[aN ]
5 ; ®0.8+0.1
3.50. ’ o
I - 10.340. 5
NP2 1 ’
. 9 16£0. 5
2 o
TG 4.0+0.3
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. hd 7 o o0 06" MARKING:
) 10 = XE2512Y €
L : e ST YYMM
i \
4 o NS1 L T TT
ND 6 1 Lﬁ
_ E A /MONTH
5 fE/YEAR
STRONG
3, KRS /WINDING CONSTRUCTION & Lt o - .
6. il SCHFHE/ELECTRICAL CHARACTERISTICS:
T Wtz s 1
— XO.
] 1TEM TERMINAL SPECIFICATION TEST CONDITION STANDARD
= 00COCD00e V| ArEr A - 625, Subl-t 108 £=100kHz, v=1V 4=
B CO0 w2 000000 . INDUCTANCE ’ = o= 1 (CH-1062A YIH500 ) ALL
— {9000 x2 00000] 4 p---§ AC1000V, Tm, IMIN el
ING
\|.OOO w 00000 2 AT §—-C AC1000V, Te, 1MIN F=50Hz
000 100000 HI-POT TEST :
000000000 p-—C ACT000V, 1md, IMIN
OCO w1 OOO000
) p-—-$
> LR s : ol
. D 3 INSULATION P--( 100M© MIN DC 500V SAPLING
A 5 RESISTANCE s > ’
h (|
=ifk GAP: 0, 52sm (REF) — 18, Ult] 215
1. 25011 HE/WINDING SPECIFICATION 06 9.0+0.2 T8
v % e g Al T - i
TERMINAL e | wisoing 1 _mamlt 1-—5 27.040.2 18 £=1-100klz, INPUT: b
NO, | WINDING WIRE SIZE TURNS . J " XOTE TURNS RATIO T(3-11=96TS5 ALL
START | FINTSH LAYERS | METHOD 9-==7 9.0£0.3 T8
1 NP1 2 ZUER/ 0, 30mnr] 48 COMPACT p— 18.040.2 TS
2 NSl 10 [ TEX-E/ ). 25mms2 9 COMPACT |(Note 1)
3 ND 5 2UER/ 0. 26mm] 27 COMPACT
1 N52 9 7 TEX-E/ @0, 25me#2 9 COMPACT | (Note 1)
5 KP2 | 2UEW/ <0, 30murk | 18 3 COMPACT

PART %0,

DESCRIPTION

EE19 TRANSFORMER

(Note 1) TEX is used this time because of the versatility of the transformer. There is no need to use TEX for non-isolated applications.
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Measurement Data
Constant Load Reqgulations
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2 5.2 ——264 Vac _
(V) o
S 5.1 75
= >
250 c 90 Vac
5 4.9 S 70
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S 48
4.7 65
4.6
4.5 60
0 05 1 15 2 25 3 35 4 45 5 55 0 02 04 06 08 1 1.2 14 16 18 2
Output Current [A] Output Current [A]
Figure 8. VOUT vs. IOUT Figure 9. Efficiency vs. IOUT
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0.5 ——264 Vac 35 ——264 Vac
0.0 30
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Figure 10. Power Loss vs. IOUT Figure 11. Frequency vs. IOUT
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Measurement Data - Continued

Waveform
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Figure 12. Vds and IL Figure 13. Vds and IL
VIN =90 Vac, IOUT =0 A VIN =264 Vac, IOUT=0A
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Figure 14. Vds and IL Figure 15. Vds and IL
VIN =90 Vac, IOUT =0.2 A VIN = 264 Vac, IOUT =0.2 A
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Figure 16. Vds and IL Figure 17. Vds and IL
VIN =90 Vac, IOUT =2.0 A VIN =264 Vac, IOUT =2.0 A
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Measurement Data - Continued
Waveform (Start Up)
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Figure 18. Vds and Vout Figure 19. Vds and Vout
VIN =90 Vac, IOUT =0 A VIN =264 Vac, IOUT =0 A
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Figure 20. Vds and Vout Figure 21. Vds and Vout
VIN =90 Vac, IOUT =2.0 A VIN =264 Vac, IOUT =2.0 A
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Measurement Data - Continued

Waveform _ (Load Response)
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Figure 22. lout and Vout
VIN =90 Vac, IOUT=0Ato 2 A
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Figure 24. lout and Vout
VIN =264 Vac, IOUT=0Ato 2 A

Figure 23. lout and Vout
VIN =90 Vac, IOUT=2Ato 0 A
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Figure 25. lout and Vout
VIN =264 Vac, IOUT=2Ato 0 A
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Measurement Data - Continued
Waveform _ (Ripple Voltage)
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Figure 26. Vout Ripple Voltage (5 MHz Filter)
VIN =90 Vac, IOUT =2.0 A

Operation Temperature

Condition lout=2.0 A. 20 min
VIN=90 Vac

BOX-A
Max: 57.0

E=0.95 TA: 23.3 ALAH:NGUER ZOOM:OFF

IC57.0 °C

21 09,22
15740° 16

¢ 120D
1600

: 23.3 ALAM: OVER ZOOM:OFF

Diode 70.9 °C

21/09/,27
183942

¢ 120)

UL GO : OF

Inductor 68.2 °C

Figure 27. Vout Ripple Voltage (5MHz filter)
VIN =264 Vac, IOUT =2.0 A

VIN= 264 Vac

a : 47.5

M &3.2
M-%: 16.9

BOX-A
Max: 63.2

E=0.95 Ta: 23.3 ALAHE

24 .,09,32
P NaB:ad:z]

a

no:

H-x:
Box-AI

Hax T

E=0.55 TaENESISNRIEEHEROVER  200H :OFF

Diode 71.3 °C

21,097,372
184402
¢ 120)
100.0

Inductor 73.7 °C
Figure 28. Each device Temperature with maximum output current

Consider selecting parts after checking the temperature range of the parts used.
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Measurement Data - Continued

M Data Comment
Limit1 : CISPR Pub 22 Class B
Limit2 : CISPR Pub 22 Class B (AV)
Condition
Vin = 90 Vac 90 Limit1 (P)
80 Limit2 (AV)
lour=2.0A
0 VA (PK)
VA (QP/AV)
= 60
2 VB (PK)
Z g0 | VB (QP/AV)
Margin g |
9 g 40 :
= | i
QP=17.9 dB (0.91 MHz) £ 30 .
AV=17.8 dB (0.91 MHz) 20
10
0
A5M2M .3M  5M M 1M 2M 3M  5M 7M 10M 20M 30M
Frequency [Hz]
Reading Results Limit Margin
P> | <A | OF® |<gp> | <AW> | <o> | <AW> | <GP> | <AW> | Phase | Comment
[dBuV] | [dBuV] [dB] [dBuV] | [dBuV] | [dBuV] | [dBuV] [d8) [dE)
17 178 10.4] 56.0| 46,0 17.9| 17.8| VB
235 137 10.5] 56.0| 46.0| 22.0] 218| VB
224 133 106} 80.0| 50.0| 27.0] 261 VB
Figure 29. Conduction Noise VIN = 90 Vac
Condition Data Comment
Limit1 : CISPR Pub 22 C:ass g(ﬂ\ﬁ
Vin = 264 Vac Limit2 : CISPR Pub 22 Class
I =2.0A
out 80 Limit1 (QP)
” B
Margin Z 60
g V8 @/av)
QP=16.1 dB (1.11 MHz) o 0
AV=14.8 dB (1.11 MHz) s 40— T TS T
E a0 | ! R el T
20
10
0
A5M2M 3M  5M 7M 1M 2M 3M  5M 7M 10M 20M 30M
Frequency [Hz]
Comment
Figure 30. Conduction Noise VIN = 264 Vac
© 2021 ROHM Co., Ltd. No. 64UGO39E Rev.002
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Revision History

Date Rev. Changes
30.Sep.2021 001 New Release
P4 Board size added
30.Nov.2021 002 P6 Transformer electrical characteristics added
P13 EMI data added
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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

© 2016 ROHM Co., Ltd. All rights reserved.
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