ROHM Application Note

AEY59-D1-0006

DC/DC Converter
Application Information

IC Product Name BD9G101G
Buck (Step-Down)
Topology Switching Regulator
Type Non-Isolation
Input Output

1 24V to 40V 3.3V, 500mA
2 20V to 30V 6.0V, 500mA
3 13V to 33V 9.0V, 500mA
4 19V to 36V 13V, 200mA
5 23V to 40V 15V, 500mA
6 35V to 42V 24V, 120mA
7 12V to 20V -8V, 400mA
8 18V to 30V -12V, 400mA

wawirohm.Ga.p / 2016.12.27 Rev.005
© 2016 ROHM Co., Ltd. Al rights reserved. 1/8


http://www.rohm.com/

BD9G101G Application Note

B [EERE 1
BD9G101G
U1
VIN o—_T_— 5VCC BST1 s
c1 L1~ 3
} 2GND LX6 —O VO
= D1
Enable O—— 4 EN FB 3 I I
= — =
|
R2 1
T (o7}
W ENHFERE 4EV)
I IR EE IC 1k
2.0V ~ VIN EEEME
-0.3V ~ 0.8V AR Sy
B EAOEEEE
R, +R
Vour = ——2%0.75 [V]

2

Ry + Ry < Voyr x 103
AEABEEEHERAER/-TDLELHYET,
Vour = 1V to (Viy X 0.7)V

REAREARH N EEDH/IMEIXR/ Pulse 1§ 100ns(typ)Ic& > THIB S ET,

#l) Vo=3.3VERE CTHOM/MPulselB100nsEHEARLLI-BI{FE—F
400

N W
U O
o o
P

=N
=]
S S
i
J
g
=

On time : Ton [ns]

=
o
o

1

T
T T
| T
p —

———————————— —— -
1 T
=

1

i T
T T
| T

A

e

—T

al
o

TTT

ANBE 22V P ETIE/ SLRARFYTE—R

o
T

0 10 20 30 40
Vin[V]

()]
o

Ff-. BETREGHHEEDORXEE MaxDuty & PowerMOSFET D7 iE#Hi & BST-UVLO (2 & - THIRR
INET,
BST-UVLO MOHEEEIZ K > TEREMREIFHE N EXEDRKIEE Vin -3V ICHIRESNET,

www.rohm.co.|p

© 2016 ROHM Co., Ltd. Al rights reserved. 2/8 2016.12.27 Rev.005


http://www.rohm.com/

BD9G101G

Application Note

[

BD9G101G BOM Rev.001 VIN=6.0V to 42V, I5=0.5A
1. Vo=3.3V, I6=500mA (V\y=24V to 40V)

October 14, 2015

Reference - Manufacturer Configuration
Count Designator Type Value Description Part Number Manufacturer (mm)
1 C1 Ceramic Capacitor 4.7uF |50V, B, £10% GRM21BB31H475KE51 MURATA 2012
2 C2,C3 Ceramic Capacitor 47pF 10V, X5R, £20% GRM21BR61A476ME15 MURATA 2012
1 Cc4 Ceramic Capacitor 0.1uF |25V, B, #10% GRM155B31E104KA87 MURATA 1005
1 C5 Ceramic Capacitor 0.015uF [50V, B, £10% GRM188B11H153KA01 MURATA 1608
1 D1 Schottky Barrier Diode - VR=60V, lo=1A RB160L-60 ROHM 5026
+20%, DCR=57.4mQmax, 2.7A XFL4020-472ME Coilcraft 4040
+20%, DCR=96.6mQmax, 1.7A LQH44PN4R7MPO Murata 4040
+30%, DCR=186mQmax, 1.6A LQH32PN4R7NNC Murata 3225
+20%, DCR=63mQmayx, 1.65A CDRH40D28NP-4R7NC Sumida 4040
1 L1 Inductor 4.7uH  [+20%, DCR=84mQmax, 2.0A NRS4018T4R7MDGJIV TAIYO YUDEN 4040
+20%, DCR=210mQmax, 1.1A VLS252012CX-4R5M TDK 2520
+20%, DCR=126mQmax, 1.1A 1229AS-H-4R7N=P3 (DEM3512C) TOKO 3739
+20%, DCR=105mQmax, 1.75A IHLP1616BZER4R7M1A VISHAY 4541
+20%, DCR=120mQmax, 1.7A 744025004 (WE-TPC SMD) WURTH 2828
1 R1 Resistor 1.6kQ 0.063W, 50V, 1% MCRO01MZPF1601 ROHM 1005
1 R2 Resistor 470Q |0.063W, 50V, 1% MCRO01MZPF4700 ROHM 1005
1 Ul IC - Buck DC/DC Converter BD9G101G ROHM SSOP6
2. Vo=6.0V, 1o=500mA (V,y=20V to 30V)
Reference - Manufacturer Configuration
Count Designator Type Value Description Part Number Manufacturer (mm)
1 C1 Ceramic Capacitor 4.7uF |50V, B, £10% GRM32EB31H475KA87 MURATA 3225
1 c2 Ceramic Capacitor 22uF |25V, B, £20% GRM32EB31E226ME15 MURATA 3225
0 C3 - n/a - - - -
1 Cc4 Ceramic Capacitor 0.22pF |25V, B, +10% GRM188B31E224KA87 MURATA 1608
1 C5 Ceramic Capacitor 0.015pF |50V, B, £10% GRM188B11H153KA01 MURATA 1608
1 D1 Schottky Barrier Diode - VR=60V, lo=1A RB162L-60 ROHM 5026
+20%, DCR=150mQmax, 1.3A LPS4018-682MR Coilcraft 4040
+20%,DCR=186mQmax, 0.83A LQH3NPN6R8MMR Murata 3030
+20%,DCR=470mQmax, 0.83A LQH2HPN6R8MGR Murata 2520
+25%, DCR=136mQmax, 1.52A CDRH3D23HPNP-6R8PC Sumida 3838
+20%, DCR=117.6mQmax, 1.6A NRS4018T6R8MDGJ TAIYO YUDEN 4040
1 L1 Inductor 6.8uH
+20%, DCR=192mQmax, 0.87A NRS3015T6R8MNGH TAIYO YUDEN 3030
+20%, DCR=156mQmax, 1.0A VLS4012ET-6R8M TDK 4040
+20%, DCR=106mQmax, 1.7A 1235AS-H-6R8M=P3 (DEM4518C) TOKO 4745
+20%, DCR=115mQmax, 1.5A IFSC1515AHER6R8MO1 VISHAY 3838
+20%, DCR=165mQmax, 1.3A 744025006 (WE-TPC SMD) WURTH 2828
1 R1 Resistor 2.4kQ |R1=2.4kQ+120Q MCRO1MZPF2401 ROHM 1005
1 Resistor 120Q |0-063W,50V,1% MCRO1MZPF1200 ROHM 1005
1 R2 Resistor 360Q |0.063W, 50V, 1% MCRO01MZPF3600 ROHM 1005
1 Ul IC - Buck DC/DC Converter BD9G101G ROHM SSOP6
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B HEK 1 (DDIF)

3. V5=9.0V, 1o0=500mA (Vx=13V to 33V)

Count Es;?;:f; Type Value Description g:zﬁzﬁu;z: Manufacturer Con;ii:]'?tion
1 C1l Ceramic Capacitor 4.7pF [50V, B, £10% GRM31CB31H475KA12 MURATA 3216
1 c2 Ceramic Capacitor 22uF  [16V, B, x20% GRM32EB31C226ME16 MURATA 3225
0 c3 - n/a - - - -

1 C4 Ceramic Capacitor 0.22uF |25V, B, +10% GRM188B31E224KA87 MURATA 1608
1 C5 Ceramic Capacitor 0.015pF |50V, B, +10% GRM188B11H153KA01 MURATA 1608
1 D1 Schottky Barrier Diode - VR=60V, lo=1A RB162L-60 ROHM 5026
+20%, DCR=260mQmax, 0.94A LPS4018-153MR Coilcraft 4040
+20%, DCR=96mQOmax, 1.8A LQH5BPN150M38 Murata 4949
+20%, DCR=133mQmax, 3.6A CDMC50D38T150NP-150MC Sumida 5450
. wu \nductor 15uH +20%, DCR=104mQmax, 2A NRS5040T150MMGJIV TAIYO YUDEN 4949
+20%, DCR=98mQOmax, 3.1A VLS6045EX-150M TDK 6060
+20%, DCR=142mQmax, 1.05A #A915AY-150M=P3 (D53LC) TOKO 5050
+20%, DCR=208mQmax, 1.6A IHLP2020CZER150M5A VISHAY 5552
+20%, DCR=136.2mQmax, 1.7A 74408943150 (WE-SPC SMD) WURTH 4848
1 R1 Resistor 3.3kQ |0.063W, 50V, 1% MCRO1MZPF3301 ROHM 1005
1 R2 Resistor 300Q |[0.063W, 50V, 1% MCRO01MZPF3000 ROHM 1005
1 Ul IC - Buck DC/DC Converter BD9G101G ROHM SSOP6
4. V=13V, 15=200mA (V;y=19V to 36V)

Count ;:;?;r::r Type Value Description g::ﬁzﬁ:};: Manufacturer CD":E::?GOH
1 C1 Ceramic Capacitor 4.7uF |50V, B, £10% GRM32EB31H475KA87 MURATA 3225
1 c2 Ceramic Capacitor 22puF  [25V, B, +10% GRM32EB31E226KE15 MURATA 3225
] C3 - n/a - - - -

1 c4 Ceramic Capacitor 0.1uF |25V, B, £10% GRM155B31E104KA87 MURATA 1005
1 C5 Ceramic Capacitor 0.015pF [50V, B, £10% GRM188B11H153KA01 MURATA 1608
1 D1 Schottky Barrier Diode - VR=60V, lo=1A RB162L-60 ROHM 5026
+20%, DCR=150mQmax, 1.3A LPS4018-682MR Coilcraft 4040
+20%,DCR=186mQmax, 0.83A LQH3NPN6R8MMR Murata 3030
+20%,DCR=470mQmax, 0.83A LQH2HPN6R8MGR Murata 2520
+25%, DCR=136mQmax, 1.52A CDRH3D23HPNP-6R8PC Sumida 3838
1 L Inductor 6.8uH +20%, DCR=117.6mQmax, 1.6A NRS4018T6R8MDGJ TAIYO YUDEN 4040
+20%, DCR=192mQmax, 0.87A NRS3015T6R8MNGH TAIYO YUDEN 3030
+20%, DCR=156mQmax, 1.0A VLS4012ET-6R8M TDK 4040
+20%, DCR=106mQmax, 1.7A 1235AS-H-6R8M=P3 (DEM4518C) TOKO 4745
+20%, DCR=115mQmax, 1.5A IFSC1515AHER6R8M01 VISHAY 3838
+20%, DCR=165mQmax, 1.3A 744025006 (WE-TPC SMD) WURTH 2828
1 R1 Resistor 3.6kQ |0.063W, 50V, 1% MCRO1MZPF3601 ROHM 1005
1 R2 Resistor 220Q |0.063W, 50V, 1% MCRO1MZPF2200 ROHM 1005
1 Ul IC - Buck DC/DC Converter BD9G101G ROHM SSOP6
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5. V=15V, Io=500mA

(Vin=23V to 40V)

Count I:?ee;?;;f:r Type Value Description ’\;Z;u'\:i(;;ug:: Manufacturer Con:iﬂumr:;\tion
1 C1 Ceramic Capacitor 4.7uF |50V, B, £10% GRM31CB31H475KA12 MURATA 3216
1 c2 Ceramic Capacitor 22uF |25V, B, +20% GRM32EB31E226ME15 MURATA 3225
0 C3 - n/a - - - -

1 Cca Ceramic Capacitor 0.1uF [25V, B, #10% GRM155B31E104KA87 MURATA 1005
1 C5 Ceramic Capacitor 0.015pF |50V, B, +10% GRM188B11H153KA01 MURATA 1608
1 D1 Schottky Barrier Diode - VR=60V, lo=1A RB162L-60 ROHM 5026
+20%, DCR=200mQmax, 1.3A LPS4018-103MR Coilcraft 4040
+20%,DCR=354mQmax, 1.0A LQH32PB100MNC Murata 3225
+20%, DCR=252mQmax, 0.59A LQH3NPN100MMR Murata 3030
+20%, DCR=672mQmax, 0.7A LQH2HPN100MGR Murata 2520
1 u Inductor 10uH +20%, DCR=198mQmax, 1.28A CDRH3D23HPNP-100MC Sumida 3838
+20%, DCR=180mQmax, 1.3A NRS4018T100MDGJ TAIYO YUDEN 4040
+20%, DCR=228mQmax, 0.89A VLS4012ET-100M TDK 4040
+20%, DCR=132mQmax, 1.3A 1235AS-H-100M=P3 (DEM4518C) TOKO 4745
+20%, DCR=135mQmax, 1.3A IFSC1515AHER100MO01 VISHAY 3838
+20%, DCR=148mQmax, 2.1A 74408942100 (WE-SPC SMD) WURTH 4848
1 R1 Resistor 8.2kQ (0.063W, 50V, 1% MCRO1MZPF8201 ROHM 1005
1 R2 Resistor 430Q |0.063W, 50V, 1% MCRO1MZPF4300 ROHM 1005
1 U1l IC - Buck DC/DC Converter BD9G101G ROHM SSOP6
6. Vo=24V, 15=120mA (V\y=35V to 42V)

Count g:é?;gf:r Type Value Description g:zu[\ﬁi;ut::: Manufacturer Con{igl;:;\tion
1 C1 Ceramic Capacitor 4.7uF |50V, B, £10% GRM32EB31H475KA87 MURATA 3225
1 c2 Ceramic Capacitor 10pF |50V, B, £10% GRMB32EB31H106KA12 MURATA 3225
0 C3 - n/a - - - -

1 Cc4 Ceramic Capacitor 0.047yF |50V, B, +10% GRM188B11H473KA61 MURATA 1608
1 C5 Ceramic Capacitor 0.015pF |50V, B, +10% GRM188B11H153KA01 MURATA 1608
1 D1 Schottky Barrier Diode - VR=60V, lo=1A RB160M-60 ROHM 3516
+20%, DCR=200mQmax, 1.3A LPS4018-103MR Coilcraft 4040
+20%,DCR=354mQmax, 1.0A LQH32PB100MNC Murata 3225
+20%, DCR=252mQmax, 0.59A LQH3NPN100MMR Murata 3030
+20%, DCR=672mQmax, 0.7A LQH2HPN100MGR Murata 2520
1 L1 Inductor 10pH +20%, DCR=198mQmax, 1.28A CDRH3D23HPNP-100MC Sumida 3838
+20%, DCR=180mQmax, 1.3A NRS4018T100MDGJ TAIYO YUDEN 4040
+20%, DCR=228mQmax, 0.89A VLS4012ET-100M TDK 4040
+20%, DCR=132mQmax, 1.3A 1235AS-H-100M=P3 (DEM4518C) TOKO 4745
+20%, DCR=135mQmax, 1.3A IFSC1515AHER100M01 VISHAY 3838
+20%, DCR=148mQmax, 2.1A 74408942100 (WE-SPC SMD) WURTH 4848
1 R1 Resistor 22kQ  [R1=22kQ+1.2kQ MCRO1MZPF2202 ROHM 1005
1 Resistor 1.2kq |0-063W, 50V, 1% MCRO1MZPF1201 ROHM 1005
1 R2 Resistor 750Q (0.063W, 50V, 1% MCRO1MZPF7500 ROHM 1005
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B ;R 2
7. Vo= -8.0V, 16=400mA (V\y=12V to 20V)
Count g:é?;:f; Type Value Description I\P/l::lu’\flzz(;;ug:: Manufacturer Congg#?tion
2 C1,Cc2 Ceramic Capacitor 4.7uF |50V, B, £10% GRM32EB31H475KA87 MURATA 3225
1 Cc3 Ceramic Capacitor 10pF |50V, B, +10% GRM32EB31H106KA12 MURATA 3225
1 Cc4 Ceramic Capacitor 0.1uF |25V, B, +10% GRM155B31E104KA87 MURATA 1005
1 C5 Ceramic Capacitor 0.015pF |50V, B, +10% GRM188B11H153KA01 MURATA 1608
1 D1 Schottky Barrier Diode - VR=60V, lo=1A RB160M-60 ROHM 3516
+20%, DCR=260mQmax, 0.94A LPS4018-153MR Coilcraft 4040
+20%, DCR=96mQOmax, 1.8A LQH5BPN150M38 Murata 4949
+20%, DCR=132mQmax, 0.95A CDRH58D18RNP-150MC Sumida 6060
1 1 Inductor 150 +20%, DCR=104mQmax, 2A NRS5040T150MMGJIV TAIYO YUDEN 4949
+20%, DCR=98mQmax, 3.1A VLS6045EX-150M TDK 6060
+20%, DCR=142mQmax, 1.05A #A915AY-150M=P3 (D53LC) TOKO 5050
+20%, DCR=208mQOmax, 1.6A IHLP2020CZER150M5A VISHAY 5552
+20%, DCR=136.2mQmax, 1.7A 74408943150 (WE-SPC SMD) WURTH 4848
1 R1 Resistor 6.8kQ |R1=6.8kQ+470Q MCRO1MZPF6801 ROHM 1005
1 Resistor 4700 [0:063W, 50V, 1% MCRO1MZPF4700 ROHM 1005
1 R2 Resistor 750Q (0.063W, 50V, 1% MCRO01MZPF7500 ROHM 1005
1 Ul IC - Buck DC/DC Converter BD9G101G ROHM SSOP6

8. Vo= -12V, 1o=400mA (V,y=18V to 30V)

Count g:;?;:f; Type Value Description I\P/l:zu’\f:;':ug:: Manufacturer ConggLrl':{):\tion

2 C1,Cc2 Ceramic Capacitor 4.7uF |50V, B, +10% GRM32EB31H475KA87 MURATA 3225

1 Cc3 Ceramic Capacitor 10pF |50V, B, +10% GRM32EB31H106KA12 MURATA 3225

1 Cca Ceramic Capacitor 0.1uF |25V, B, +10% GRM155B31E104KA87 MURATA 1005

1 C5 Ceramic Capacitor 0.015pF |50V, B, +10% GRM188B11H153KA01 MURATA 1005

1 D1 Schottky Barrier Diode - VR=60V, lo=1A RB162L-60 ROHM 5026
+20%, DCR=260mQmax, 0.94A LPS4018-153MR Coilcraft 4040
+20%, DCR=96mQmax, 1.8A LQH5BPN150M38 Murata 4949
+20%, DCR=132mQmax, 0.95A CDRH58D18RNP-150MC Sumida 6060

1 L1 Inductor 15pH +20%, DCR=104mQmax, 2A NRS5040T150MMGJIV TAIYO YUDEN 4949
+20%, DCR=98mQOmax, 3.1A VLS6045EX-150M TDK 6060
+20%, DCR=142mQmax, 1.05A #A915AY-150M=P3 (D53LC) TOKO 5050
+20%, DCR=208mQmax, 1.6A IHLP2020CZER150M5A VISHAY 5552
+20%, DCR=136.2mQmax, 1.7A 74408943150 (WE-SPC SMD) WURTH 4848

1 1 Resistor 7.5kQ  |R1=7.5kQ+150Q MCRO1MZPF7501 ROHM 1005

1 Resistor 150Q [0-063W,50V, 1% MCRO1MZPF1500 ROHM 1005

1 R2 Resistor 510Q [0.063W, 50V, 1% MCRO1MZPF5100 ROHM 1005

1 ul IC - Buck DC/DC Converter BD9G101G ROHM SSOP6
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