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Notice

<High Voltage Safety Precautions >

<> Read all safety precautions before use

Please note that this document covers only the BD9615MUV-LB evaluation board
(BD9615MUV-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]1 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

[9] 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 HVAO1E
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BD9615MUV-EVK-002 (12V—24V, 2A)
Introduction
This user’s guide will provide the steps necessary to operate the BD9615MUV-EVK-002 and evaluate ROHM’s BD9615MUV-

LB 1channel Boost DC/DC controller. Component selection, operating procedures and application data are included.

Description
This EVK uses a non-synchronous rectifying boost DC / DC controller IC BD9615MUV-LB to output 24V from an input voltage
of 8V to 18V. BD9615MUV-LB accepts a power supply input range of 3.5V to 60V. The output voltage can be set with an
external resistor. An external resistor can adjust the switching frequency from 100kHz to 2500kHz. It reduces the total
mounting area because it can operate at extremely high switching frequency. In addition, it has an external clock
synchronization function to perform noise management. BD9615MUV-LB has Thermal Shutdown (TSD), Over Voltage
Protection (OVP), UVLO Control Function by External Resistors, and Over Current Protection (OCP) to prevent damage

caused by various abnormal modes.

Application
General consumer devices with 12V/24V lines
Industrial distributed-power applications
Entertainment equipment
OA equipment
LED lighting

Operating Limits
Table 1. Operating Limits

Parameter Min Typ Max Units Conditions
Input Voltage 8 12 18 \Y
Output Voltage 24 \%
Output Current Range 2 A
Operating Frequency 416 kHz R_RT=120kQ
Maximum Efficiency 94.9 % IOUT = 2A
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EVK

Figure 1. BD9615MUV-EVK-002(Top View) Figure 2. BD9615MUV-EVK-002(Bottom View)
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Figure 3. BD9615MUV-EVK-002 schematic
Operating Procedure
Below is the procedure to operate the EVK.

1. Turn off the power supply and connect the power supply’s GND pin to the GND pin of the EVK.

2. Connect the power supply’s positive terminal to the VIN pin of the EVK.

3. Check if the electronic load is turned off and connect the electronic load to the VOUT pin and the GND pin of the EVK.
4. Connect the voltmeter to the VOUT pin and the GND pin of the EVK.

5. Turn on the power supply and check if the measured value of the voltmeter is 24V.

6. Turn on the electronic load.

Notes:

The board does not support hot plugging protection. Do not perform hot plugging on this board.
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BOM

Below is a table with the bill of materials.

Table 2. Bill of Materials

Count | Parts No. Type Value Description Part Number Manufacturer Configuration
inch(mm)
IC for 1ch Boost DCDC
1 Ul IC - Controller BD9615MUV-LB ROHM 1111(3030)
Wurth
1 Cl Ceramic Capacitor 22pF 50V, COG, +5% 885012005057 Electronics 0402(1005)
1 Cc2 Ceramic Capacitor 470pF 50V, CH, +5% GRM1552C1H471JA01 MURATA 0402(1005)
1 C3 Ceramic Capacitor 0.022uF 50V, X7R, +5% GRM155R71H223JA12 MURATA 0402(1005)
C_IN1,
C_IN2,
3 C_VOUT1 Ceramic Capacitor 10pF 50V, X7T, +10% GRM31CD71H106KE11 MURATA 1206(3216)
2 C_IN3,C_SS Ceramic Capacitor 0.1pF 50V, X7R, +10% GRM155R71H104KE14 MURATA 0402(1005)
C_IN4, Wurth 0.41x0.44
2 C_VOuUT2 Electrolytic Capacitor 220uF 50V, £20% 865080657018 Electronics (10.5x11.2)
1 C_OcCP Ceramic Capacitor 0.01pF 50V, X7R, 5% GRM155R71H103JA88 MURATA 0402(1005)
Wurth
1 C_VvCC Ceramic Capacitor 1uF 50V, X7R, +10% 885012206126 Electronics 0603(1608)
C_VOUTS3, 0.41x0.44
0 C_VOouUT4 Electrolytic Capacitor - - - - (10.5x11.2)
C_VREF,
2 C_VREG Ceramic Capacitor 1uF 25V, X6S, +10% GRM155C81E105KE11 MURATA 0402(1005)
0.18 x 0.25
1 D1 Diode 60V /10A | 60V /10A RBQ10ORSM65B ROHM (4.6 x 6.5)
Wurth 0.47 x 0.47
1 L1 Inductor 4.7pH 12A, 9.5mQmax 74477004 Electronics (12x12)
14nC, RDS=7.4mQmax,
1 Q1 FET 60V /90A | VGS=4.5V RS6L090BG ROHM 2024(5060)
1 R1 Resistor 100kQ 0.1W, 50V, 1% MCRO3EZPFX1003 ROHM 0603(1608)
1 R2 Resistor 22kQ 0.1W, 50V, 1% MCRO3EZPFX2202 ROHM 0603(1608)
1 RFB1A Resistor 430kQ 0.1W, 50V, 1% MCRO3EZPFX4303 ROHM 0603(1608)
1 RFB1B Resistor 5.1kQ 0.1W, 50V, 1% MCRO3EZPFX5101 ROHM 0603(1608)
1 RFB2 Resistor 15kQ 0.1W, 50V, 1% MCRO3EZPFX1502 ROHM 0603(1608)
RFRA,
R_EN1,
3 R _MDT2 Short - - - - 0603(1608)
1 RMON1 Resistor 68kQ 0.1W, 50V, 1% MCRO3EZPFX6802 ROHM 0603(1608)
1 RMON2 Resistor 2kQ 0.1W, 50V, 1% MCRO3EZPFX2001 ROHM 0603(1608)
1 RS_OCP Resistor 4mQ 1W, 1% PMR25EZPFU4L00 ROHM 1210(3225)
R_EN2,
R_MDT1,
0 R_PGDB Open - - - - 0603(1608)
R_OCP_M,
2 R_OCP_P Resistor 12Q 0.1W, 50V, 1% MCRO3EZPFX12R0 ROHM 0603(1608)
1 R_GOUT Resistor 10Q 0.1W, 50V, 1% MCRO3EZPFX10R0 ROHM 0603(1608)
1 R_RT Resistor 120kQ 0.1W, 50V, 1% MCRO3EZPFX1203 ROHM 0603(1608)
J_EN1,
2 J_vccC Short - - - - 0603(1608)
Pin header, Waurth
1 SW_EN SWITCH - 2.54mm x3contacts 61300311121 Electronics -
Jumper, Waurth
1 Jumper - 2.54mm pitch 60900213421 Electronics -
VIN, VIN_S,
VOUT,
4 VOUTS Test pin - - 1502-2 Key stone -
6 GND Test pin - - 1502-2 Key stone -
EN, MDT,
PGDB,
SYNC, VCC,
VREG, MON,
8 LX Test pin - - 5002 Key stone -
Note.

Recommended parts are selected from those products and information available at the time this data sheet (Rev.001) was

released. If supply conditions change and parts are not available, use similar parts.
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Board Layout
EVK PCB information

Number of Material Board Size Cppper
Layers Thickness
4 FR-4 High TG 100mm x 100mm x 1.6mmt 10z (35um)

Following is the layout of BD9615MUV-EVK-002.
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Figure 4. Top PCB image
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Figure 5. Bottom PCB image
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Figure 6. Top Layer Silkscreen layout
(Top View)

Figure 7. Top Layer layout
(Top View)
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Figure 8. Middle1 Layer (GND) layout Figure 9. Middle2 Layer (GND) Layout
(Top View) (Top View)

Figure 10. Bottom Layer layout
(Top View)
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Reference Application Data
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Figure 11. Efficiency vs Load Current (VOUT=24V)
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Figure 12. Load Regulation (VIN=12V, VOUT=24V)

© 2023 ROHM Co., Ltd. No. 66UG059E Rev.001
6/10 Nov. 2023



BD9615MUV-EVK-002

User’s Guide

o & Y v VR il
N — Main : 75 b Dus/dvv
by

P-P{GZ) 13 EmY
Figure 13. Output Ripple Voltage
(VIN=12V, IOUT=0A)
oo e i U - YR el
0.0 VawdE |
Main = 75 K us/dvv

| LX
- 10V/div

FracfC3) 413 633011z

Figure 15. Switching Waveform
(VIN=12V, IOUT=0A)

YOKOGAWA [RERITE] Mo mal [dga I3 £ 20.0 V
Stopped 1 '] 1.25657s Mormal
o2 2000V am B
Wuin =25 & Qus/div
I |
" f
PP(C?) 380mY
Figure 14. Output Ripple Voltage
(VIN=12V, IOUT=2A)
YOKOGAWA, 4 EERIITE| Normal Edge (3 F20.0 ¥
Stopped 1 'l 1. 2565/ Auto
i 2T
[ Mo 2 75 K us/dvv
Lo ‘ | ‘ b ‘
N A o
| | | | |
f |
HLX
| 10V/div
Freall3) 413 1547kHz

Figure 16. Switching Waveform
(VIN=12V, IOUT=2A)
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Figure 19. Frequency Response
(VIN=12V, IOUT=2A)
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Figure 20. Start-up Waveform
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Figure 22. Shutdown Waveform
(VIN=12V—0V, IOUT=0A, Slew Rate=1V/ms)
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Figure 21. Start-up Waveform
(VIN=0V—12V, IOUT=2A, Slew Rate=1V/ms)

Tek Run

] Trig?

VIN 10V/div

LX 10V/div |

1IN 10A/div- - -

MT0.0ms A Ch1 . 6.00V,

Ch3[ 10.0V (Chd[ 10.0A%

|
3320 %
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Notice

Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

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

https://www.rohm.com/contactus

www.rohm.com
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