Application Note

DC/DC Converter

Application Information

IC Product Name

BD9F800MUX-Z

Buck (Step-Down)

Topology Switching Regulator
Type Non-Isolation
No VIN[V] Output Frequency[kHZz] Conditions
1 4.5t0 28 1V, 8A 300
2 4.5 to 28 1.2V, 8A 300
3 4.5 to 28 1.8V, 8A 300
4 4.5to 28 1.8V, 8A 600
5 6 to 28 3.3V, 8A 300
6 6 to 28 3.3V, 8A 600
7 8 to 28 5V, 8A 300
8 8 to 28 5V, 8A 600
L=5.6uH
9 14 to 28 12V, 8A 300 (Recommended)
10 16 to 28 12V, 8A 600
11 14 t0 28 12V, 8A 300 L=4.7pH
(Reference)
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BD9F800MUX-Z Application Note

Typical Application Circuit

TE2
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Figure 1. Schematic

EN pin setting (11-pin)

Table 1. EN pin setting and BD9F800MUX-Z operation

Terminal state BD9F800MUX-Z operation
>2.3V Operation
<0.7v Power down

Operational Frequency Setting (4-pin)
Table 2. FREQ pin setting and BD9F800MUX-Z operational frequency
BD9F800MUX-Z operational frequency

Terminal state
=22V 600kHz
<0.8v 300kHz
However, please use within the following conditions for input/output voltage and operational frequency setting range

Vout = Vinx0.033@fsw=300kHz
Vout = Vinx0.067 @fsw=600kHz

No. 65AN058E Rev.002
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BD9F800MUX-Z Application Note

Output LC Filter

In order to supply a continuous current to the load, the DC/DC converter requires an LC filter for smoothing the output voltage.

The recommended inductance value is listed in Table 3.

PVIN
Inductor saturation current > loutmax + Al /2 J
L Vour
J

Driver

Average inductor current

t

Figure 2. Waveform of current through inductor Figure 3. Output LC filter circuit

Here, when calculated with Vin = 24V, Vour = 1.0V, L = 2.2uH, and switching frequency fsw = 300 kHz, the inductor ripple

current AIL is the following equation.

VIN - VOUT VOUT 1
Al = X X = 1.452 [A 1
L I v < Fom [A] (D

The saturation current of the inductor must be larger than the sum of the maximum output current and 1/2 of the inductor
ripple current AlL.

Table 3. Recommended inductance value

Output Voltage
Frequency
1.0V 1.2V 3.3V 5.0V 12v
300kHz 2.2uH 2.2uH 3.3pH 4.7uH 5.6pH
600kHz 1.0pH 1.0pH 1.5uH 2.2uH 3.3pH

The output capacitor Cour affects the output ripple voltage characteristics. The output capacitor Cour must satisfy the
required ripple voltage characteristics.

The output ripple voltage can be represented by the following equation.

1
8 X Cour X fow

) @

AVppy = A4, X (RESR +

Where:
Resr is the Equivalent Series Resistance (ESR) of the output capacitor.

* The capacitor rating must allow a sufficient margin with respect to the output voltage.

The output ripple voltage is decreased with a smaller Resr.
Considering temperature and DC bias characteristics, please use ceramic capacitor of about 66pF to 100pF(300kHz), or

44F to 100uF(600kHz).

* Be careful of total capacitance value, when additional capacitor CLoap is connected in addition to output capacitor Cour.
Use maximum additional capacitor CLoap (Max) which satisfies the following condition.

Maximum starting bottom ripple current I sy arr < Current Limit Threshold 8.5[A](Min) (3)

© 2024ROHM Co., Ltd. No. 65ANOS8E Rev.002
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BD9F800MUX-Z Application Note

Maximum starting inductor bottom ripple current l.starr can be expressed using the following equation.

A
I srarr = Maximum starting output current I s + Charge current to output capacitor Igp — TL (4)

Charge current to output capacitor Icar can be expressed using the following equation.

Coyr +C %
Ieap = (Cour LtOAD) ouT [A] (5)
ss

* CLoap has an effect on the stability of the DC/DC converter.
To ensure the stability of the DC/DC converter, make sure that a sufficient phase margin is provided.

Output Voltage Setting
The output voltage value can be set by the feedback resistance ratio. Please use resisters of about 1kQ) to 100kQ.

Vour = % xX0.765 [V]

VOUT
= 0765 x R1 [Q]
R1 Vour-0.765
Error Amplifier
0.765[V] <Vour<13.5 [V]
FB
R2 0.765V/ BD9F800MUX-Z operates under the condition which satisfies the
following equation.
Vivn x 0.033 V| £Vour <Vinx 0.87 - 0.12 % lour [V:kBO[)kHz)
Figure 4. Feedback Resistor Circuit Viv x 0.06 7[V] < Vour < Vi x 0.77 - 0.13 % lovr [V[600kHz)

Input Capacitor

Use a ceramic capacitor. It is more effective by placing it near VIN and PGND terminals. In using capacitor, please
consider temperature and DC bias characteristics. For normal setting, it is recommended to connect two 10pF and 0.1uF
capacitors. Input ripple voltage can be reduced further by using larger values. Also, considering temperature and DC bias
characteristics, do not use capacity less than 10uF(300kHz), 6uF(600kHz). In order to reduce the influence of high
frequency noise, place 0.1uF ceramic capacitor close to VIN terminal and PGND terminal as much as possible.

VREG Capacitor

Connect a 2.2uF ceramic capacitor between VREG terminal and GND terminal. For the capacitance of VREG capacitor,
take temperature characteristics, DC bias characteristics, etc. into consideration to set minimum value to no less than 1pF.
Place VREG capacitor close to VREG terminal and GND terminal as much as possible.

Bootstrap Capacitor

Connect a 0.1uF ceramic capacitor between SW terminal and BOOT terminal. For the capacitance of bootstrap capacitor,
take temperature characteristics, DC bias characteristics, etc. into consideration to set minimum value to no less than
0.047ypF. Place bootstrap capacitor close to BOOT terminal and SW terminal as much as possible.

© 2024ROHM Co., Ltd. No. 65ANO58E Rev.002
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BD9F800MUX-Z Application Note

VOUT Pin Resistance
When setting the output voltage higher than 3.3V, connect a 10Q resistor in series.

In this application note, R8 in Tables 10 to 14 of the Bill of Materials for output voltages of 5V and 12V is listed as 10Q.

© 2024ROHM Co., Ltd. No. 65ANOS8E Rev.002
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BD9F800MUX-Z

Application Note

Bill of Materials and Application Data
1. Vin=4.5V to 28V, Vour=1.0V, lout=8A, fsw=300kHz
Table 4. Bill of Materials 1

Phase[°]

Parts - Manufacturer Configuration
Count No. Type Value Description S Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BD9F800MUX-Z ROHM 3.5x 3.5
1 L1 Inductor 2.2pH 11A max, £20% CMLB104T2R2MS Cyntec L:10.85 W:10
0 (of0] - - Open - = =
1 C1 Ceramic Capacitor 10pF 50V, X7S, £20% | GRM32EC72A106MEOS Murata 3225
1 c2 Ceramic Capacitor 10pF S0V, X7S, £20% |GRM32EC72A106MEOQS Murata 3225
1 C3 Ceramic Capacitor | 0.1pF 50V, X5R, £10% | GRM155R61H104KE14 Murata 1005
1 Cc4 Ceramic Capacitor | 2.2uF 10V, X5R, £10% | GRM188R61E225KA12 Murata 1608
1 (045 Ceramic Capacitor 0.1pF 25V, X7R, £10% | GRM155R71E104KE14 Murata 1005
0 C6 - - Open - - -
1 C7 | Ceramic Capacitor 47uF 6.3V, X5R, £20% | GRM31CR60J476ME19 Murata 3216
1 c8 Ceramic Capacitor 22uF 6.3V, X5R, £20% | GRM21BR60J226ME39 Murata 2012
0 C9 - - Open - - -
0 C10 - - Open - - -
0 C11 - - Open - - -
0 G2 - - Open - - -
1 R1A Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R1B Resistor 6.8kQ | 50V, £1%, 1/16W MCRO1MZPF6801 ROHM 1005
1 R2 Resistor 22kQ | S0V, £1%, 1/16W MCRO1MZPF2202 ROHM 1005
1 R3 Resistor 100kQ | 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
0 R4 - - Open - = -
1 R5 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
1 R6 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 00 Jumper MCRO1MZPJ000 ROHM 1005
0 R9 - - Open - - -
100 80 180
%0 60 135
80 S Ryl (
40 -M < 90
) 70 // et T
> [ A\
% 60 l o 20 \\\ 45
[S] =) . N
S 50 S 0 (— —Gain ¢ 0
:8 40 I g ——Phase ™
E -20 i -45
30 I
-40 -90
20
10 -60 -135
0 -80 -180
0 2 4 6 8 0.1 1 10 100 1000
Output Current: 5,7 [A] Frequency [kHZz]
Figure 5. Efficiency vs Load Current Figure 6. Frequency Response
(BOM 1, ViIN=24V) (BOM 1, Vin=24V, louTt=8A)
© 2024ROHM Co., Ltd. No. 65ANOS8E Rev.002
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BD9F800MUX-Z Application Note
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Input Voltage: V  [V] Output Current: loy7 [Al
Figure 7. Line Regulation Figure 8. Load Regulation
(BOM 1, lout=8A) (BOM 1, Vin=24V)
Tek Run_ [ ] Trig? Tek Run _ [ : 1 Trig?
VOUT=50mV/div VOUT=50mV/diy
“ *
E¥ _ @
loy=5AMIV |, ;=5A/div - o
EiF 50.0mvasM 200ps| Al Ch4 /& S.00A TR S0 0mv A 20005 A Chd £ 5.00 A
h. . i = i i = H
Cha[ 5.00 A ’ﬁ%ns]_e 200us/div Ch4 5.00AQ | 30.001;!me_ZOOHs/dw
Figure 9. Load Transient Response Figure 10. Load Transient Response
(BOM 1, ViN=24V, lout=3A6A, SR=0.5A/us) (BOM 1, Vin=24V, lout=0.1A=8A, SR=0.5A/ps)
Tekstop | [ -
'V, =50mV/div
' ch2 Pk-Pk
47.0mv
'::::5:_:5:::::'::f::::::::f:: Ch3 Freq
-V, ~10vidiv ; . . 279.8kHz
4_
328
R Tt AT e T Re
10,0V & i = i
i I ime=4us/div
Figure 11. Output Ripple Voltage
(BOM 1, ViN=24V, lout=8A)
© 2024ROHM Co., Ltd. No. 65ANO58E Rev.002

7/29 2024.5



BD9F800MUX-Z

Application Note

Bill of Materials and Application Data(continued)

2. Vin=4.5 1o 28V, Vour=1.2V, lout=8A, fsw=300kHz
Table 5. Bill of Materials 2
Parts L Manufacturer Configuration
Count No. Type Value Description Part Number Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BD9F800MUX-Z ROHM 2D 7 215
1 L1 Inductor 2.2uH 11A max, £20% CMLB104T2R2MS Cyntec L:10.85 W:10
0 CO0 - - Open - - _
1 C1 Ceramic Capacitor 10pF 50V, X7S, £20% |GRM32EC72A106MEQ5 Murata 3225
1 &2 Ceramic Capacitor 10uF 50V, X7S, £20% |GRM32EC72A106MEOQS Murata 3225
1 G3 Ceramic Capacitor | 0.1pF 50V, X5R, £10% |GRM155R61H104KE14 Murata 1005
1 C4 Ceramic Capacitor | 2.2pF 10V, X5R, £10% |GRM188R61E225KA12 Murata 1608
1 C5 Ceramic Capacitor | 0.1pF 25V, X7R, £10% |GRM155R71E104KE14 Murata 1005
0 C6 - - Open = - -
1 c7 Ceramic Capacitor 47uF 6.3V, X5R, £20% |GRM31CR60J476ME19 Murata 3216
1 Cc8 Ceramic Capacitor 22uF 6.3V, X5R, £20% [GRM21BR60J226ME39 Murata 2012
0 C9 - - Open - - -
0 C10 - - Open - - -
0 C1 - - Open - = -
0 Cc12 - - Open - - -
1 R1A Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R1B Resistor 6.8kQ | 50V, £1%, 1/16W MCRO1MZPF6801 ROHM 1005
1 R2 Resistor 12kQ | 50V, £1%, 1/16W MCRO1MZPF1202 ROHM 1005
1 R3 Resistor 100kQ | 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
0 R4 - - Open = - -
1 R5 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
1 R6 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
0 R9 - - Open - - -
100 80 180
90 60 [t 135
80 E! ! [ \
= 70 / 40 ""”"QF' D W 90
> — [T —
Q I S, . \\\ (]
g 50 € 071 —Gain 0 il
S 40 & 20 [ ——Phase 45 o
5= q
(1]
30 40 -90
20 60 135
10 ) '
0 -80 -180
0 2 4 6 8 0.1 1 10 100 1000
Output Current: lgyr [A] Frequency [kHz]
Figure 12. Efficiency vs Load Current Figure 13. Frequency Response
(BOM 2, ViN=24V) (BOM 2, Vin=24V, lout=8A)
© 2024ROHM Co., Ltd. No. 65AN058E Rev.002
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Input Voltage: V,y [V]

Figure 14. Line Regulation
(BOM 2, lout=8A)

Output Current: Iyt [A]

Figure 15. Load Regulation
(BOM 2, Vin=24V)
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T : -4 : T

.
L
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] Trig?
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——— L f
TSR E -
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GBS0y 200ps| Al Chd 7 S100 A S50 om
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30.00‘% H ’—|30_00% e=200us/div

Figure 16. Load Transient Response
(BOM 2, Vin=24V, lour=3A=6A, SR=0.5A/us)

Figure 17. Load Transient Response
(BOM 2, Vin=24V, lout=0.1A=8A, SR=0.5A/ps)

Tekstop | E

e

V., =50mV/div

1 Ch2 Pk-Pk
45.0mv

Ch3 Freq
280.2kHz

' TR 50.0mvaM4.000s] A Ch3 F 120,
10.0V & Time=4us/div
/50,00 %

Figure 18. Output Ripple Voltage
(BOM 2, Vin=24V, lout=8A)
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BD9F800MUX-Z

Application Note

Bill of Materials and Application Data(continued)
3. Vin=4.51to 28V, Vour=1.8V, lout=8A, fsw=300kHz

Table 6. BOM 3
Parts L Manufacturer Configuration
Count No. Type Value Description Part Number Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BDYF800MUX-Z ROHM 2D IE
1 L1 Inductor 2.2puH 11A max, £20% CMLB104T2R2MS Cyntec L: 10.85W:10
0 CcO - - Open - - _
1 C1 Ceramic Capacitor 10pF S0V, X7S, £20% |GRM32EC72A106MEOQS Murata 3225
1 G2 Ceramic Capacitor 10uF 50V, X7S, £20% [(GRM32EC72A106MEOD5 Murata 3225
1 c3 Ceramic Capacitor 0.1pF 50V, X5R, £10% [GRM155R61H104KE14 Murata 1005
1 c4 Ceramic Capacitor | 2.2pF 10V, X5R, £10% [GRM188R61E225KA12 Murata 1608
C5 Ceramic Capacitor 0.1pF 25V, X7R, £10% (GRM155R71E104KE14 Murata 1005
0 C6 - - Open - - _
1 (€7 Ceramic Capacitor 47pF 6.3V, X5R, £20% ([GRM31CR60J476ME19 Murata 3216
1 (0%:] Ceramic Capacitor 22uF 6.3V, X5R, £20% [GRM21BR60J226ME39 Murata 2012
0 C9 - - Open - - B
0 C10 - - Open - = -
0 C11 - - Open - - -
0 C12 - - Open - - -
1 R1A Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R1B Resistor 27kQ | 50V, £1%, 1/16W MCRO1MZPF2702 ROHM 1005
1 R2 Resistor 20kQ | 50V, £1%, 1/16W MCRO1MZPF2002 ROHM 1005
1 R3 Resistor 100kQ | 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
0 R4 - - Open = - -
1 R5 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
1 R6 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 0Q Jumper MCRO1MZPJO00 ROHM 1005
0 R9 - - Open - - -
100 80 180
0 60 135
80 LY
/ 40 : 90
< 70 / N
< 60 = 20 — 45 5
(@] © . NN [45)
c 50 = 0 — —Gain M 0 7
S © Phase ™ 2
o —_—
2 40 O 20 Pl 45 T
30
-40 -90
20
10 -60 -135
0 -80 -180
0 2 4 6 8 0.1 1 10 100 1000
Output Current: 5,7 [A] Frequency [kHZ]
Figure 19. Efficiency vs Load Current Figure 20. Frequency Response
(BOM 3, ViIN=24V) (BOM 3, Vin=24V, louTt=8A)
© 2024ROHM Co., Ltd. No. 65AN058E Rev.002
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Input Voltage: V,y [V] utput Current: loyr [A]
Figure 21. Line Regulation Figure 22. Load Regulation
(BOM 3, lout=8A) (BOM 3, Vin=24V)
Tek Run | : [v :ﬁ : :] : Trig? Tek Run | [ = ] Trig?
VSO0V ..: SO0
E\.. .................................... %

i . . . E “ : IOUT:SA/diV
Cha[“T00mv 5 M| 200j1s] A Cha 7 5.00 A e TG0y oM 200ps] Al Chd 7 5.00 A
B 5.00A0 | Time=200ps/div Chd[ 5.00A¢ | Time=200us/div
30.00 % 1130.00 % |
Figure 23. Load Transient Response Figure 24. Load Transient Response
(BOM 3, ViIN=24V, lout=3A<6A, SR=0.5A/us) (BOM 3, Vin=24V, lout=0.1A=8A, SR=0.5A/ps)
Tekstop | =
S v :
v, Z50mVidiv i
(2
ch2 Pk—Pk
77.0mv
'Véw‘i—'].OVdeV' bbb b doef e dofe bbb bbb %1535{?4%
ch52| 50.0mvn M|4.6ous EA| ths 7 iz
10.0V & Time=4ps/div
50.00 %
Figure 25. Output Ripple Voltage
(BOM 3, ViIN=24V, lout=8A)
© 2024ROHM Co., Ltd. No. 65AN058E Rev.002
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BD9F800MUX-Z

Application Note

Bill of Materials and Application Data(continued)
4. ViN=4.5to 28V, Vour=1.8V, lout=8A, fsw=600kHz

Table 7. Bill of Materials 4

Parts

Manufacturer

Configuration

Phase[°]

Count No. Type Value Description Part Number Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BDSF800MUX ROHM 3.5x35
1 L1 Inductor 1.0puH | 16.5A max, £20% 784771010 WURTH L: 12 W:12
Elektronik
0 CO - - Open - - -
1 C1 Ceramic Capacitor 10uF 50V, X7S, £20% [GRM32EC72A106MEQ5 Murata 3225
1 C2 | Ceramic Capacitor 10pF 50V, X7S, £20% |GRM32EC72A106MEQ0S Murata 3225
1 (C3) Ceramic Capacitor 0.1uF 50V, X5R, £10% |GRM155R61H104KE14 Murata 1005
1 C4 Ceramic Capacitor 2.2uF 10V, X5R, £10% [GRM188R61E225KA12 Murata 1608
1 ®5 Ceramic Capacitor 0.1pF 25V, X7R, £10% |GRM155R71E104KE14 Murata 1005
1 C7 Ceramic Capacitor 47pF 6.3V, X5R, £20% [GRM31CR60J476ME19 Murata 3216
1 Cc8 - - Open - - -
0 Cc9 - - Open - - -
0 C10 - - Open - = -
0 C11 - - Open - - -
0 c12 - - Open - - -
1 R1A Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R1B Resistor 27kQ | 50V, £1%, 1/16W MCRO1MZPFE2702 ROHM 1005
1 R2 Resistor 20kQ | 50V, £1%, 1/16W MCRO1MZPF2002 ROHM 1005
1 R3 Resistor 100kQ | 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
1 R4 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPE1002 ROHM 1005
0 RS - - Open - - -
1 R6 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 0Q Jumper MCRO1MZPJ0O00 ROHM 1005
0 R9 - - Open - - -
100 80 180
90 60 i 135
80 — /TN
/ 40 — i 90
— 70
S [ N
2 60 o 20 R — 45
g | g |
o 50 ’ % 0 +— =— Ssm < 0
=] — N r
= 40 O 20 e et 45
30 -40 -90
20
-60 -135
10
0 -80 -180
0 2 4 6 8 0.1 1 10 100 1000
Output Current: 5,7 [A] Frequency [kHZ]
Figure 26. Efficiency vs Load Current Figure 27. Frequency Response
(BOM 4, ViN=24V) (BOM 4, Vin=24V, lout=8A)
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Input Voltage: V,y [V] Output Current: 1oyt [Al
Figure28. Line Regulation Figure 29. Load Regulation
(BOM 4, lout=8A) (BOM 4, Vin=24V)
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Figure 30. Load Transient Response
(BOM 4, Vin=24V, lour=3A=6A, SR=0.5A/us)
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Figure 31. Load Transient Response
(BOM 4, Vin=24V, lout=0.1A=8A, SR=0.5A/ps)

:VOUT-=50mV/div

o Y

ch2 Pk—Pk
32.0mv
s L by . Ch3 Freq
Ve 10V/d|V : 553.3kHz
“ “ !
“Eh3) '50 BV M\'4.0('m5|' A Thi 7 i20v

T0.0V &

W (50.00 %

Time=4pus/div

Figure 32. Output Ripple Voltage
(BOM 4, Vin=24V, lout=8A)
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BD9F800MUX-Z

Application Note

Bill of Materials and Application Data(continued)

5. VIN=6 to 28V, Vout=3.3V, lout=8A, fsw=300kHz

Table 8. Bill of Materials 5

Parts - Manufacturer Configuration
Count No. Type Value Description Part Number Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BDOF800MUX-Z ROHM 3.5x35
1 L1 Inductor 3.3uH | 10.8A max, £30% | 1274AS-H-3R3N=P3 Murata L: 10 W: 10
0 CO - - Open - - _
1 C1 Ceramic Capacitor 10uF 50V, X7S, £20% | GRM32EC72A106MEQ5 Murata 3225
1 c2 Ceramic Capacitor 10pF 50V, X7S, £20% |GRM32EC72A106MEQ0S Murata 3225
1 C3 Ceramic Capacitor 0.1uF 50V, X5R, £10% | GRM155R61H104KE14 Murata 1005
1 C4 Ceramic Capacitor 2.2uF 10V, X5R, £10% | GRM188R61E225KA12 Murata 1608
€5 Ceramic Capacitor | 0.1pF 25V, X7R, £10% | GRM155R71E104KE14 Murata 1005
0 C6 - - Open - - -
1 o Ceramic Capacitor 47uF 6.3V, X5R, £20% | GRM31CR60J476ME19 Murata 3216
1 Cc8 Ceramic Capacitor 22pF 6.3V, X5R, £20% | GRM21BR60J226ME39 Murata 2012
0 C9 - - Open - - -
0 C10 - - Open - - -
0 C11 - - Open - - -
0 C12 - - Open - - -
1 R1A Resistor 5.1kQ [ 50V, £1%, 1/16W MCRO1MZPF5101 ROHM 1005
1 R1B Resistor 68kQ | 50V, £1%, 1/16W MCRO1MZPF6802 ROHM 1005
1 R2 Resistor 22kQ | 50V, £1%, 1/16W MCRO1MZPF2202 ROHM 1005
1 R3 Resistor 100kQ | 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
0 R4 - - Open - - -
1 R5 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF 1002 ROHM 1005
1 R6 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 00 Jumper MCRO1MZPJ000 ROHM 1005
0 R9 - - Open - - -
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Output Current: Iyt [A] Frequency [kHz]
Figure 33. Efficiency vs Load Current Figure 34. Frequency Response
(BOM 5, ViN=24V) (BOM 5, Vin=24V, lout=8A)
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BD9F800MUX-Z Application Note
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Input Voltage: V,y [V] Output Current: loyr [A]
Figure 35. Line Regulation Figure 36. Load Regulation
(BOM 5, lout=8A) (BOM 5, Vin=24V)
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Figure 37. Load Transient Response
(BOM 5, ViN=24V, lout=3A<6A, SR=0.5A/ps)
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Figure 38. Load Transient Response
(BOM 5, Vin=24V, lout=0.1A=8A, SR=0.5A/ps)
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Figure 39. Output Ripple Voltage
(BOM 5, Vin=24V, lout=8A)
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BD9F800MUX-Z

Application Note

Bill of Materials and Application Data(continued)

6. VIN=6 to 28V, Vout=3.3V, lout=8A, fsw=600kHz

Table 9. Bill of Materials 6

Parts - Manufacturer Configuration
Count No. Type Value Description Part Number Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BDOF800MUX-Z ROHM ISR
1 L1 Inductor 1.5pH [ 15.3A max, £30% [ 1274AS-H-1R5N=P3 Murata L- 10 W:10
0 CO - - Open - - -
1 C1 Ceramic Capacitor 10pF 50V, X7S, £20% |GRM32EC72A106MEQS Murata 3225
1 Cc2 Ceramic Capacitor 10uF 50V, X7S, £20% |GRM32EC72A1086MEQS Murata 3225
1 C3 | Ceramic Capacitor | 0.1pF 50V, X5R, £10% |GRM155R61H104KE 14 Murata 1005
1 C4 | Ceramic Capacitor | 2.2pF 10V, X5R, £10% | GRM188R61E225KA12 Murata 1608
1 C5 | Ceramic Capacitor | 0.1pF 25V, X7R, £10% |GRM155R71E104KE14 Murata 1005
0 C6 - - Open - - -
1 C7 | Ceramic Capacitor | 47pF 6.3V, X5R, £20% |GRM31CR60J476ME19 Murata 3216
0 Cc8 - - Open - - -
0 C9 - - Open - - -
0 C10 - - Open - - -
0 C1 - - Open - - -
0 C12 - - Open - - -
1 R1A Resistor 5.1kQ [ 50V, £1%, 1/16W MCRO1MZPF5101 ROHM 1005
1 R1B Resistor 68kQ | 50V, £1%, 1/16W MCRO1MZPF6802 ROHM 1005
1 R2 Resistor 22kQ | 50V, £1%, 1/16W MCRO1MZPF2202 ROHM 1005
1 R3 Resistor 100kQ | 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
1 R4 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
0 RS - - Open - - -
1 R6 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
0 R9 - - Open - - _
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Output Current: loyr [A] Frequency [kHz]
Figure 40. Efficiency vs Load Current Figure 41. Frequency Response
(BOM 6, ViN=24V) (BOM 6, Vin=24V, lout=8A)
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BD9F800MUX-Z Application Note
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Input Voltage: V\ [V] Output Current: loy7 [A]
Figure 42. Line Regulation Figure 43. Load Regulation
(BOM 8, lout=8A) (BOM 6, Vin=24V)
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Figure 44. Load Transient Response

(BOM 6, Vin=24V, lour=0A&8A, SR=0.5A/us)
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Figure 46. Output Ripple Voltage
(BOM 6, Vin=24V, lout=8A)
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Figure 45. Load Transient Response

(BOM 6, Vin=24V, lour=0.1A&8A, SR=0.5A/ps)
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BD9F800MUX-Z

Application Note

Bill of Materials and Application Data(continued)

7. Vin=8to 28V, Vout=5V, lout=8A, fsw=300kHz

Table 10. Bill of Materials 7

Phase[°]

Parts . Manufacturer Configuration
Count No. Type Value Description Part Number Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BD9F800MUX-Z ROHM 3.5x3.5
1 L1 Inductor 4.7pH 9.5A max, £30% 1274AS-H-4R7N=P3 Murata L: 10 W:10
0 Co - - Open - - -
1 C1 Ceramic Capacitor 10pF 50V, X7S, £20% [GRM32EC72A106MEQD5 Murata 3225
1 Cc2 Ceramic Capacitor 10pF 50V, X7S, £20% | GRM32EC72A106MEQS Murata 3225
1 C3 | Ceramic Capacitor | 0.1pF 50V, X5R, £10% | GRM155R61H104KE14 Murata 1005
1 C4 | Ceramic Capacitor | 2.2pF 10V, X5R, £10% | GRM188R61E225KA12 Murata 1608
C5 | Ceramic Capacitor | 0.1pF 25V, X7R, £10% | GRM155R71E104KE14 Murata 1005
0 C6 - - Open - - -
Cc7 Ceramic Capacitor 4T7uF 6.3V, X5R, £20% | GRM31CR60J476ME19 Murata 3216
1 Cc8 Ceramic Capacitor 22uF 6.3V, X5R, £20% | GRM21BR60J226ME39 Murata 2012
0 C9 - - Open - - _
0 C10 - - Open - - -
0 C11 - - Open - - -
0 C12 - - Open - - -
1 R1A Resistor 8.2kQ [ 50V, £1%, 1/16W MCRO1MZPF8201 ROHM 1005
1 R1B Resistor 47kQ | 50V, £1%, 1/16W MCRO1MZPF4702 ROHM 1005
1 R2 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
1 R3 Resistor 100kQ | 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
0 R4 - - Open - - -
1 R5 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
1 R6 Resistor 00 Jumper MCR01MZPJ000 ROHM 1005
1 R7 Resistor 00 Jumper MCR01MZPJ000 ROHM 1005
1 R8 Resistor 10Q 50V, £5%, 1/16W MCRO1MZPJ100 ROHM 1005
0 R9 - - Open - - -
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Output Current: loy7 [A] Frequency [kHZ]
Figure 47. Efficiency vs Load Current Figure 48. Frequency Response
(BOM 7, ViIN=24V) (BOM 7, Vin=24V, louTt=8A)
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BD9F800MUX-Z

Application Note
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Input Voltage: V,y [V] Output Current: loyr [A]
Figure 49. Line Regulation Figure 50. Load Regulation
(BOM 7, lout=8A) (BOM 7, Vin=24V)
TekRun | [ i ] Trige TekRun | [ i ] Trig?
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Figure 51. Load Transient Response Figure 52. Load Transient Response
(BOM 7, ViN=24V, lout=3A<6A, SR=0.5A/us) (BOM 7, Vin=24V, lout=0.1A8A, SR=0.5A/us)
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Figure 53. Output Ripple Voltage
(BOM 7, Vin=24V, lout=8A)
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BD9F800MUX-Z

Application Note

Bill of Materials and Application Data(continued)

8. Vin=8to 28V, Vout=5V, lout=8A, fsw=600kHz

Table 11. Bill of Materials 8
Parts o Manufacturer Configuration
Count No. Type Value Description Part Number Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BDOF800MUX-Z ROHM SB35
1 L1 Inductor 2.2pH 11A max, £20% CMLB104T2R2MS Cyntec L: 10.85 W:10
0 CO - - Open - - -
1 C1 Ceramic Capacitor 10uF 50V, X7S, £20% |GRM32EC72A106MEOS Murata 3225
1 (G Ceramic Capacitor 10uF 50V, X7S, £20% |[GRM32EC72A106MEO5 Murata 3225
1 C3 Ceramic Capacitor 0.1uF 50V, X5R, £10% |GRM155R61H104KE14 Murata 1005
1 C4 Ceramic Capacitor 2.2uF 10V, X5R, £10% |GRM188R61E225KA12 Murata 1608
1 C5 Ceramic Capacitor 0.1pF 25V, X7R, £10% |GRM155R71E104KE14 Murata 1005
0 CB - - Open - - -
1 C7 Ceramic Capacitor 47uF 6.3V, X5R, £20% |[GRM31CR60J476ME19 Murata 3216
0 Cc8 - - Open - - -
0 C9 - - Open - - -
0 C10 - - Open - - -
0 C11 - - Open - - -
0 Cc12 - - Open - = -
1 R1A Resistor 8.2kQ | 50V, £1%, 1/16W MCRO1MZPF8201 ROHM 1005
1 R1B Resistor 47kQ | 50V, £1%, 1/16W MCRO1MZPF4702 ROHM 1005
1 R2 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
1 R3 Resistor 100kQ | 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
1 R4 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
0 R5 - - Open - - -
1 R6 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 10Q 50V, £5%, 1/16W MCRO1MZPJ100 ROHM 1005
0 R9 - - Open - - _
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Output Current: loy7 [A] Frequency [kHZz]
Figure 54. Efficiency vs Load Current Figure 55. Frequency Response
(BOM 8, ViIN=24V) (BOM 8, Vin=24V, lout=8A)
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1 1
g 0.8 < 08
5 0.6 S 0.6
T 04 = 04
> >
o 0.2 2
o g0
S ] g O —
8 -02 8 -0.2
2 04 S 04
2 -0.6 3 06
3 08 g 08
-1 -1
8 12 16 20 24 28 0 2 4 6 8
Input Voltage: V,y [V] Output Current: loyr [A]
Figure 56. Line Regulation Figure 57. Load Regulation
(BOM 8, lout=8A) (BOM 8, Vin=24V)
TekRun _ | [ i e TTIG? Tek Run__| [ i : 3 Trig?
BRI R s A e S S 5 : : ; :
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Figure 58. Load Transient Response Figure 59. Load Transient Response
(BOM 8, ViN=24V, lour=3A=6A, SR=0.5A/us) (BOM 8, ViN=24V, lout=0.1A=8A, SR=0.5A/us)
Tekstop || —— i
S i
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Figure 60. Output Ripple Voltage
(BOM 8, ViN=24V, lout=8A)
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BD9F800MUX-Z

Application Note

Bill of Materials and Application Data(continued)

9. Vin=14 to 28V, Vour=12V, lout=8A, fsw=300kHz, L=5.6puH(Recommended)
Table 12. Bill of Materials 9

Parts L Manufacturer Configuration
Count No. Type Value Description Part Number Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BDOF800MUX-Z ROHM 3.5x3.5
WURTH . .
1 L1 Inductor 5.6uH | 11.5A max, £20% 74439369056 : L: 11.6 W:10.5
Elektronik
0 CO - - Open - - -
1 C1 Ceramic Capacitor 10uF S50V, X7S, £20% | GRM32EC72A106MEOQS Murata 3225
1 (G2 Ceramic Capacitor 10uF 50V, X7S, £20% | GRM32EC72A106MEQ5 Murata 3225
1 C3 Ceramic Capacitor 0.1pF 50V, X5R, £10% | GRM155R61H104KE14 Murata 1005
1 C4 Ceramic Capacitor 2.2uF 10V, X5R, £10% | GRM188R61E225KA12 Murata 1608
C5 | Ceramic Capacitor | 0.1uF 25V, X7R, £10% | GRM155R71E104KE14 Murata 1005
0 C6 - - Open - - -
1 C7 Ceramic Capacitor 47uF 16V, X6S, £10% | GRM32EC81C476KE15 Murata 3216
1 C8 | Ceramic Capacitor | 22pF 25V, X5R, £20% |GRM21BR61E226ME44L Murata 2012
0 C9 - - Open - - -
0 C10 - - Open - - -
0 C11 - - Open - - -
0 C12 - - Open - - -
1 R1A Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R1B Resistor 91kQ | 50V, £1%, 1/16W MCRO1MZPF9102 ROHM 1005
1 R2 Resistor 6.2kQ | 50V, £1%, 1/16W MCRO1MZPF6201 ROHM 1005
1 R3 Resistor 100kQ | 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
0 R4 - - Open - - -
1 R5 Resistor 10kQ [ 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
1 R6 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 10Q 50V, £5%, 1/16W MCRO1MZPJ100 ROHM 1005
0 R9 - - Open - - -
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Output Current: loy7 [A] Frequency [kHZz]
Figure 61. Efficiency vs Load Current Figure 62. Frequency Response
(BOM 9, ViIN=24V) (BOM 9, Vin=24V, louTt=8A)
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Figure 63. Line Regulation
(BOM 9, lout=8A)
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Figure 65. Load Transient Response
(BOM 9, ViN=24V, lour=3A=6A, SR=0.5A/us)
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Figure 64. Load Regulation
(BOM 9, Vin=24V)
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Figure 66. Load Transient Response
(BOM 9, ViN=24V, lout=0.1A=8A, SR=0.5A/us)
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Figure 67. Output Ripple Voltage
(BOM 9, Vin=24V, lout=8A)
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BD9F800MUX-Z

Application Note

Bill of Materials and Application Data(continued)

10. Vin=16 to 28V, Vout=12V, lout=8A, fsw=600kHz

Table 13. Bill of Materials 10

Phase[°]

Parts L Manufacturer Configuration
Count No. Type Value Description Part Number Manufacturer (mm)
Single Synchronous
1 U1 IC - BUCK Converter BD9OF800MUX-Z ROHM 3.5x3.5
1 L1 Inductor 3.3pH | 10.8A max, £30% | 1274AS-H-3R3N=P3 Murata L: 10 W:10
0 Co - - Open - - -
1 C1 Ceramic Capacitor 10pF 50V, X7S, £20% | GRM32EC72A106MEQDS Murata 3225
1 C2 | Ceramic Capacitor 10pF 50V, X7S, £20% | GRM32EC72A106ME0S Murata 3225
1 C3 | Ceramic Capacitor | 0.1pF 50V, X5R, £10% | GRM155R61H104KE14 Murata 1005
1 C4 | Ceramic Capacitor | 2.2pF 10V, X5R, £10% | GRM188R61E225KA12 Murata 1608
1 C5 | Ceramic Capacitor | 0.1pF 25V, X7R, £10% | GRM155R71E104KE14 Murata 1005
0 C6 - - Open - - -
1 C7 | Ceramic Capacitor | 47uF 16V, X6S, £10% | GRM32EC81C476KE15 Murata 3216
0 Cc8 - - Open - - :
0 C9 - - Open - - -
0 C10 - - Open - - -
0 C11 - - Open - = -
0 C12 - - Open - - -
1 R1A Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R1B Resistor 91kQ | 50V, £1%, 1/16W MCRO1MZPF9102 ROHM 1005
1 R2 Resistor 6.2kQ) | 50V, £1%, 1/16W MCRO1MZPF6201 ROHM 1005
1 R3 Resistor 100kQ [ 50V, £1%, 1/16W MCRO1MZPF1003 ROHM 1005
1 R4 Resistor 10kQ | 50V, £1%, 1/16W MCRO1MZPF1002 ROHM 1005
0 R5 - - Open - - -
1 R6 Resistor 00 Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 00 Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 10Q 50V, £5%, 1/16W MCRO1MZPJ100 ROHM 1005
0 RS - - Open - - -
100 80 180
90 7 60 /m N 135
80 U N
40 { K 90
— 70 ~H ™
S 60 — 20 L 45
= N
9 50 s 0 s [ 0
c
2 40 g —aGain || \\
i 20 [ ——Phase 45
30 I
-40 -90
20
10 -60 r\u -135
0 -80 m -180
0 2 4 6 8 0.1 1 10 100 1000
Output Current: loy7 [A] Frequency [kHZ]
Figure 68. Efficiency vs Load Current Figure 69. Frequency Response
(BOM 10, ViN=24V) (BOM 10, ViN=24V, lout=8A)
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Figure 70. Line Regulation
(BOM 10, lout=8A)
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Figure 72. Load Transient Response
(BOM 10, Vin=24V, lour=3A&6A, SR=0.5A/s)
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Figure 71. Load Regulation
(BOM 10, ViN=24V)
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Figure 73. Load Transient Response
(BOM 10, Vin=24V, lout=0.1A=8A, SR=0.5A/ps)
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Figure 74. Output Ripple Voltage
(BOM 10, Vin=24V, lout=8A)
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Bill of Materials and Application Data(continued)

11. Vin=14 to 28V, Voutr=12V, lout=8A, fsw=300kHz, L=4.7uH(Reference :
For use when 5.6uH of 8Ax 1.3 tolerance cannot be procured )
Table 14. Bill of Materials 11

Phase[°]

Parts L Manufacturer Configuration
Count No. Type Value Description Part Number Manufacturer {mm)
Single Synchronous
1 U1 IC - BUCK Converter BD9F800MUX-Z ROHM 3.5x35
1 L1 Inductor 4.7uH 9.5A max, £30% 1274AS-H-4R7N=P3 Murata L: 10 W:10
0 CO - - Open - - -
1 C1 Ceramic Capacitor 10pF S0V, X7S, £20% |GRM32EC72A106MEOS Murata 3225
1 Cc2 Ceramic Capacitor 10pF 50V, X7S, £20% |GRM32EC72A106MEQS Murata 3225
1 G3 Ceramic Capacitor | 0.1pF 50V, X5R, £10% | GRM155R61H104KE14 Murata 1005
1 C4 Ceramic Capacitor 2.2uF 10V, X5R, £10% | GRM188R61E225KA12 Murata 1608
1 G5 Ceramic Capacitor | 0.1pF 25V, X7R, £10% | GRM155R71E104KE14 Murata 1005
0 C6 - - Open - - -
1 C7 Ceramic Capacitor 47uF 16V, X6S, £10% | GRM32EC81C476KE15 Murata 3216
1 c8 Ceramic Capacitor 22pF 25V, X5R, £20% |GRM21BR61E226ME44L Murata 2012
0 C9 - - Open - - -
0 C10 - - Open = - B
0 C11 - - Open - - -
0 C12 - - Open - - -
1 R1A Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R1B Resistor 91kQ [ 50V, £1%, 1/16W MCRO1MZPF9102 ROHM 1005
1 R2 Resistor 6.2kQ | 50V, £1%, 1/16W MCRO1MZPF6201 ROHM 1005
1 R3 Resistor 100kQ [ 50V, £1%, 1/16W MCRO1MZPF 1003 ROHM 1005
0 R4 - - Open - - -
1 R5 Resistor 10kQ [ 50V, £1%, 1/16W MCRO1MZPF 1002 ROHM 1005
1 R6 Resistor 00 Jumper MCRO1MZPJ000 ROHM 1005
1 R7 Resistor 0Q Jumper MCRO1MZPJ000 ROHM 1005
1 R8 Resistor 100 50V, £5%, 1/16W MCRO1MZPJ100 ROHM 1005
0 R9 - - Open - - -
100 80 ” 180
90 7 60 /U' 135
80 o l
[ 40 by S 90
o 70 ™A ™
S 60 | = 20 TS - 45
5 S, N ,/ N
5 50 c 0 - —Gain ~ 0
2 40 & 20 b ——Phase 45
w30 40 90
20
10 -60 i \ M -135
0 -80 "‘ -180
0 2 4 6 8 0.1 1 10 100 1000
Output Current: Iyt [A] Frequency [kHz]
Figure 75. Efficiency vs Load Current Figure 76. Frequency Response
(BOM 11, ViIN=24V) (BOM 11, ViN=24V, louTt=8A)
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30.00 %

Figure 79. Load Transient Response
(BOM 11, Vin=24V, lout=3A&6A, SR=0.5A/ps)
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Figure 77. Line Regulation Figure 78. Load Regulation
(BOM 11, lout=8A) (BOM 11, Vin=24V)
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Figure 80. Load Transient Response
(BOM 11, ViN=24V, lout=0.1A&8A, SR=0.5A/ps)
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Figure 81. Output Ripple Voltage
(BOM 11, Vin=24V, lout=8A)

© 2024ROHM Co., Ltd.

No. 65AN058E Rev.002

27/29 2024.5
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Parts listed in the Bill of Materials

The parts listed in the bill of materials list are available during the time of creating this application note. In case some parts

are no longer available in the future, select the equivalent products.

Relationship between CLoap and loss for stable start-up
The maximum capacitor value CLoab that can be connected to Vour in addition to Cout can be calculated using the external

components L1, C7, C8, C9, and C10 as described in the bill of materials, and operating conditions, fsw, Vin, Vout, and the

constants tss, which can be computed from the equations (1), (3), (4) and (5) on pages 3 and 4 and express as the equation:

1 _Viy—=V, V 1
85—1 + 5 X IN OUT. » ZOUT )Xt
(85 ~toss + g% Vin ~ Faw) * 5

Vour
where Cout = C7 + C8 + C9 + C10 is the capacitance component of the LC filter configured for the output.

— Cour

Croap <

Figure 82 shows the relationship between CLoap and loss plotted with the same tss=0.5ms (Minimum value in datasheet) and
fsw=Typical value +10% as used in the calculation tool “Calculation-Sheet For The Circuit Theoretical Formula -
BD9F800MUX-Z” with constants for each bill of materials. For stable start-up, design the value of CLoap below each curve.
Figure 82 shows the start-up conditions, which means that during normal operation after start-up, the upper operating
conditions of each curve may be used as long as it is within the specifications of the BD9F800MUX-Z.

10000 —e—BOM1 —@—BOM2 BOM3 —@—BOM4

—e—BOM5 —@—BOM6 BOM7 BOM8
BOMS9 —@—BOM10 —@—BOM11

1000
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Figure 82. Relationship between CLoap and loss for stable startup at each bill of materials

No. 65AN058E Rev.002

© 2024ROHM Co., Ltd.
28/29 20245



BD9F800MUX-Z

Application Note

Revision History

Change to 0QJumper from Opem onR1A in Table12 in Page22, Table13 in Page24 and

Table14 in Page26.

Revision i
Date Number Description
5. Sep. 2022 001 Initial release
13. May. 2024 002 Typo error correction
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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
© 2023 ROHM Co., Ltd. All rights reserved. R2043A





