ROHM

User’s Guide

Switching Regulator Series

Step-Down DC/DC Converter
BD9A301MUV-LB Evaluation Board

BD9A301MUV-EVK-001

BD9A301MUV-EVK-001 Evaluation board delivers an output 1.8 volts from an input 2.7 to 5.5 volts using BD9A301MUV-LB, a synchronous
rectification step-down DC/DC converter integrated circuit, with output current rating of maximum 3A. It offers high efficiency in all load ranges by
equipping the efficiency improvement function in light-load. The output voltage can be set by changing the external parts of circuit and the loop-

response characteristics also can be adjusted by the phase compensation circuit.

Performance specification

These are representative values, and it is not a guaranteed against the characteristics.
VN = 5.0V, Vour = 1.8V, Unless otherwise specified.

Parameter Min Typ Max Units Conditions
Input Voltage Range 2.7 55 \Y,
Output Voltage 18 \% R1=30kQ, R2=24kQ
Output Voltage Setting Range 0.8 Vinx0.7 \%
Output Current Range 0 30 A
Loop Band Width 89.1 kHz
Phase Margin 541 degrees
Input Ripple Voltage 140 mVpp lo=3.0A
Output Ripple Voltage 40 mVpp lo=3.0A
Output Rising Time 5 ms
Operating Frequency 10 MHz
Maximum Efficiency 91.8 % lo=0.7A
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Operation Procedures

1. Necessary equipments
(1) DC power-supply of 2.7V to 5.5V/3A
(2) Maximum 3A load
(3) DC voltmeter
2. Connecting the equipments
(1) DC power-supply presets to 5.0V and then the power output turns off.
(2) The maximum load should be set at 3A and over it will be disabled.
(3) Check Jumper pin of SW1 is short, between intermediate-terminal and OFF-side terminal.
(4) Connect positive-terminal of power-supply to VIN+ terminal and negative-terminal to GND-terminal with a pair of wires.
(5) Connect load’s positive-terminal to VOUT+ terminal and negative-terminal to GND-terminal with a pair of wires.
(6) Connect positive-terminal of DC voltmeter 1 to TP1 and negative-terminal to TP2 for input-voltage measurement.
(7) Connect positive-terminal of DC voltmeter 2 to TP3 and negative-terminal to TP4 for output-voltage measurement.
(8) DC power-supply output is turned ON.
(9) IC is enable (EN) by shorting Jumper-pin of SW1 between intermediate-terminal and ON-side terminal.
(10) Check DC voltmeter 2 displays 1.8V.
(12) The load is enabled.

(12) Check at DC voltmeter 1 whether the voltage-drop (loss) is not caused by the wire’s resistance.
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Figure 1. Connection Diagram
Enable-Pin

To minimize current consumption during standby-mode and normal operation, Enable-mode can be switched by controlling EN pin
(15pin) of the IC. Standby-mode is enabled by shorting Jumper-pin of SW1 between intermediate-terminal and OFF-side terminal
and normal-mode operation by shorting between intermediate-terminal and ON-side terminal.

It also can be switched between standby-mode and normal-mode operation by removing Jumper-pin and controlling the voltage
between EN and GND-terminal. Standby-mode is enabled when the voltage of EN is under 0.5V, and normal-mode operation when
it is over 2.0V.
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Circuit Diagram

Vin = 2.7V to 5.5V, Vour = 1.8V

Ul
BDY9A301MUV-LB

PGD 14 PGD BOOT 13
R4 R7
TP1 TP3
16 AVIN —_— C7 L1
i c3 c2 c1 C4 C5 C6 J2
VN O T L swaeme— vour
GND P2 2 PVIN SW 11 [ TP4 GND
3 PGND SW 10 O TP5 ;g ;l; ;l;
4 PGND SS9 TP7
SW1 co
oN o T l
O 15EN = =
OFF O] R3
1 R 73
= C8
8 MODE 9‘: ;
R6 & - R1
L_ 5AGND . FB6 é ? L0
—
= = C10
1 e | R |5
— I
Figure 2. BD9A301MUV-EVK-001 Circuit Diagram
Bill of Materials
Reference - Manufacturer Configuration
Count Designator Type Value Description Part Number Manufacturer (mm)
2 C1,C7 Ceramic Capacitor | 0.1uF |50V, B, +10% GRM188B31H104KA92D MURATA 1608
1 Cc2 Ceramic Capacitor | 10uF (16V, B, +10% GRM31CB31C106KA88L MURATA 3216
0 C3 Ceramic Capacitor - Notinstalled - - 3216
2 C4,C5 Ceramic Capacitor | 22uF (6.3V, B, £20% GRM21BB30J226ME38L MURATA 2012
0 C6 Ceramic Capacitor - Notinstalled - - 2012
1 C8 Ceramic Capacitor | 3300pF 50V, B, +10% GRM188B11H332KA01D MURATA 1608
1 C9 Ceramic Capacitor | 0.01pF [50V, B, +10% GRM188B11H103KA01D MURATA 1608
0 Cc10 Ceramic Capacitor - Notinstalled - - 1608
1 L1 Inductor 1.5uH [+30%, DCR=14.3mQmax, 7.3A CLF7045T-1R5N TDK 7269
1 R1 Resistor 30kQ |1/10W, 50V, +1% MCRO3EZPFX3002 ROHM 1608
1 R2 Resistor 24kQ |1/10W, 50V, +1% MCRO3EZPFX2402 ROHM 1608
1 R3 Resistor 9.1kQ [1/10W, 50V, +1% MCRO3EZPFX9101 ROHM 1608
1 R4 Resistor 10kQ [1/10W, 50V, £1% MCRO3EZPFX1002 ROHM 1608
2 R5, R7 Resistor 0Q  [Jumper MCRO3EZPJ000 ROHM 1608
0 R6 Resistor - Notinstalled - - 1608
PH-1x03SG USECONN -
1 SwWi1 Pin header - 2.54mm x 3 contacts
61300311121 Waurth Electronics Inc. -
1 Ul IC - Buck DC/DC Converter BD9A301MUV-LB ROHM VQFN016V3030
_____ Alphaplus C & Cabl -
2 a1 32 Terminal Block - |2 contacts, 15A 14 t0 228w pBEii22U-1-1 pheplis Comestors & bl
OSTTC022162 On Shore Technology Inc -
. MJ254-6BK USECONN -
1 - Jumper - Jumper pin for SW1
969102-0000-DA 3M -
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Layout

PCB size : 50mmx50mmx1.6mm
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Figure 3. Top Silk Screen (Top view)

EVKO29 Rev.A

Figure 4. Top Silk Screen and Layout (Top view)
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Figure 5. Top Side Layout (Top view)

Figure 6. L2 Layout (Top view)
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Figure 7. L3 Layout (Top view)

Figure 8. Bottom Side Layout (Top view)

© 2017 ROHM Co., Ltd.

6/10

No. 60UGO004E Rev.001
APR.2017



BD9A301MUV-EVK-001 User’s Guide

Reference Application Data

100 Jl 1
90 s 0.8
J .;,—- N lo=1.0A
80 il . 0.6
A2/ Vo=1.8V S
70 (—; N v 04
= P /\ V=3.3V =
S 60 N e S 02
> / V,y=5.0V O
c 50 © 0 =
g Y g —
£ 40 Q -0.2
i Z //
30 3 -0.4
5
20 O .06
10 -0.8
0 -1
0.001 0.01 0.1 1 10 2 25 3 35 4 45 5 55 6
Load Current (A) Input Voltage (V)
Figure 9. Efficiency vs Load Current Figure 10. Line Regulation
| Vin=5.0V
' Vo=1.8V
0.4 50mV/div
Vo=1.8V
= 03
8\/ i . .
© 02 Vin=3.3V — o:1Adv [ [ 1
g / L . \ 1
0.1 e . EA
< P — —
5 / I —— 5 I?. 0.75A 2.2‘5A‘ 0..7‘5A‘ ‘
(] Py g o XX o
ok 0 pmpmasrm=N=== Time scale 2ms/div
S-01
> \ V,\=5.0V ViN=5.0V
3 - Vo= 1.8V
g02 Vo(AC) Lo
O o3 50mVv/div A
-0.4
-0.5 lo: 1A/div ‘
0 0.5 1 15 2 25 3
Load Current (A) T o 10mA—3A—10mA
Figure 11. Load Regulation Time scale 2ms/div
Figure 12. Load Transient Characteristics
© 2017 ROHM Co., Ltd. No. 60UG004E Rev.001

710 APR.2017



BD9A301MUV-EVK-001

User’s Guide

=]

135

L]

43

Gain (dB)

()
Phase (deg)

fc = 63.1kHz
Phase margin = 66.1deg
~#8 I""Gain margin = 17.5dB

=133

— . -13a

1 1@ o8 1k 16k

Frequency (Hz)

Figure 13. Loop Response Vin = 3.3V, Vo = 1.8V, lo = 1.0A
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Figure 14. Loop Response Vin = 5.0V, Vo = 1.8V, lo = 1.0A
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Figure 15. Input Voltage Ripple Wave
Vin = 3.3V, Vo =1.8V
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Figure 17. Output Voltage Ripple Wave
Vin =3.3V, Vo = 1.8V
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Figure 16. Input Voltage Ripple Wave
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Figure 18. Output Voltage Ripple Wave
Vin=5.0V, Vo = 1.8V
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Figure 19. Start-up EN = Vin
Vin=3.3V, Vo =18V, lo =0A

Time scale 5ms/div
Figure 20. Power-down EN = Vin
Vin=3.3V, Vo =18V, lo = 0A

Time scale 5ms/div

Figure 21. Start-up EN = Vin
Vin =5.0V, Vo = 1.8V, lo = 0A

Time scale 5ms/div

Figure 22. Power-down EN = Vin
Vin =5.0V, Vo = 1.8V, lo = 0A

Time scale 2ms/div
Figure 23. Start-up by EN
Vin =3.3V, Vo = 1.8V, lo = 0A

Time scale 500ms/div

Figure 24. Power-down by EN
Vin =3.3V, Vo =1.8V, lo = 0A

Time scale 2ms/div

Figure 25. Start-up by EN
Vin = 5.0V, Vo = 1.8V, lo = 0A

Time scale 500ms/div

Figure 26. Power-down by EN
Vin =5.0V. Vo =1.8V. lo = 0A
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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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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




