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Application Note 

 

DC/DC Converter 

Application Information 

IC Product Name BD9F800MUX-Z 

Topology 
Buck (Step-Down) 

Switching Regulator 

Type Non-Isolation 

 

No VIN[V] Output Frequency[kHz] Conditions 

1 4.5 to 28 1V, 8A 300  

2 4.5 to 28 1.2V, 8A 300  

3 4.5 to 28 1.8V, 8A 300  

4 4.5 to 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  

９ 14 to 28 12V, 8A 300 
L=5.6μH 

(Recommended) 

10 16 to 28 12V, 8A 600  

11 14 to 28 12V, 8A 300 L＝4.7μH 

(Reference) 
  



 

2/29 

© 2024ROHM Co., Ltd. No. 65AN058E Rev.002 

2024.5 

Application Note BD9F800MUX-Z 

Typical Application Circuit 

 
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 

Terminal state BD9F800MUX-Z operational frequency 

≥ 2.2V  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 
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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.  

 

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

 

Here, when calculated with VIN = 24V, VOUT = 1.0V, L = 2.2μH, and switching frequency fSW = 300 kHz, the inductor ripple 

current ⊿IL is the following equation.  

 

∆𝐼𝐿 =  
𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇

𝐿
 × 

𝑉𝑂𝑈𝑇

𝑉𝐼𝑁
 ×  

1

𝑓𝑆𝑊
= 1.452 [A] (1) 

 

 

Table 3. Recommended inductance value 

Frequency 
Output Voltage 

1.0V 1.2V 3.3V 5.0V 12V 

300kHz 2.2μH 2.2μH 3.3μH 4.7μH 5.6μH 

600kHz 1.0μH 1.0μH 1.5μH 2.2μH 3.3μH 

 

  

⊿𝑉𝑅𝑃𝐿 = ⊿𝐼𝐿  × (𝑅𝐸𝑆𝑅＋
1

8 × 𝐶𝑂𝑈𝑇 × 𝑓𝑆𝑊
) [V] (2) 

 

 

 

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑡𝑎𝑟𝑡𝑖𝑛𝑔 𝑏𝑜𝑡𝑡𝑜𝑚 𝑟𝑖𝑝𝑝𝑙𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝐼𝐿𝑆𝑇𝐴𝑅𝑇 < 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑚𝑖𝑡 𝑇ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 8.5[A](𝑀𝑖𝑛) (3) 
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𝐼𝐿𝑆𝑇𝐴𝑅𝑇 = 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑡𝑎𝑟𝑡𝑖𝑛𝑔 𝑜𝑢𝑡𝑝𝑢𝑡 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝐼𝑂𝑆𝑆 + 𝐶ℎ𝑎𝑟𝑔𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑡𝑜 𝑜𝑢𝑡𝑝𝑢𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑜𝑟 𝐼𝐶𝐴𝑃 −
⊿𝐼𝐿

2
(4) 

 

 

 

𝐼𝐶𝐴𝑃 =
(𝐶𝑂𝑈𝑇＋𝐶𝐿𝑂𝐴𝐷) × 𝑉𝑂𝑈𝑇

𝑡𝑆𝑆
 [A] (5) 

 

 

 

Output Voltage Setting 

 

 

Input Capacitor 

 

VREG Capacitor 

 

Bootstrap Capacitor 

 

  

Figure 4. Feedback Resistor Circuit 
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VOUT Pin Resistance 

When setting the output voltage higher than 3.3V, connect a 10Ω 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 10Ω.  
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Bill of Materials and Application Data 

1. VIN＝4.5V to 28V, VOUT=1.0V, IOUT=8A, fSW=300kHz 

Table 4. Bill of Materials 1 

 

 

 

Figure 5. Efficiency vs Load Current 

(BOM 1, VIN=24V) 

 

Figure 6. Frequency Response 

(BOM 1, VIN=24V, IOUT=8A) 
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Figure 7. Line Regulation 

(BOM 1, IOUT=8A) 

Figure 8. Load Regulation 

(BOM 1, VIN=24V) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Load Transient Response 

(BOM 1, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs) 

Figure 10. Load Transient Response 

(BOM 1, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Output Ripple Voltage 

(BOM 1, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

2. VIN=4.5 to 28V, VOUT=1.2V, IOUT=8A, fSW=300kHz 

Table 5. Bill of Materials 2 

 

 

 

Figure 12. Efficiency vs Load Current 

(BOM 2, VIN=24V) 

 

 

Figure 13. Frequency Response 

(BOM 2, VIN=24V, IOUT=8A) 
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Figure 14. Line Regulation 

(BOM 2, IOUT=8A) 

Figure 15. Load Regulation 

(BOM 2, VIN=24V) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. Load Transient Response 

(BOM 2, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs) 

Figure 17. Load Transient Response 

(BOM 2, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18. Output Ripple Voltage 

(BOM 2, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

3. VIN=4.5 to 28V, VOUT=1.8V, IOUT=8A, fSW=300kHz 

Table 6. BOM 3 

 

 

 

Figure 19. Efficiency vs Load Current 

(BOM 3, VIN=24V) 

 

 

Figure 20. Frequency Response 

(BOM 3, VIN=24V, IOUT=8A) 
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Figure 21. Line Regulation 

(BOM 3, IOUT=8A) 

Figure 22. Load Regulation 

(BOM 3, VIN=24V) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23. Load Transient Response 

(BOM 3, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs) 

Figure 24. Load Transient Response 

(BOM 3, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 25. Output Ripple Voltage 

(BOM 3, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

4. VIN=4.5 to 28V, VOUT=1.8V, IOUT=8A, fSW=600kHz 

Table 7. Bill of Materials 4 

 

 

 

Figure 26. Efficiency vs Load Current 

(BOM 4, VIN=24V) 

 

Figure 27. Frequency Response 

(BOM 4, VIN=24V, IOUT=8A) 
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Figure28. Line Regulation 

(BOM 4, IOUT=8A) 

Figure 29. Load Regulation 

(BOM 4, VIN=24V) 

 

 

 

 

 

 

 

 

Figure 30. Load Transient Response 

(BOM 4, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs) 

Figure 31. Load Transient Response 

(BOM 4, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

 

 

 

 

 

 

 

 

Figure 32. Output Ripple Voltage 

(BOM 4, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

5. VIN=6 to 28V, VOUT=3.3V, IOUT=8A, fSW=300kHz 

Table 8. Bill of Materials 5 

 

 

 

Figure 33. Efficiency vs Load Current 

(BOM 5, VIN=24V) 

 

Figure 34. Frequency Response 

(BOM 5, VIN=24V, IOUT=8A) 

  

0

10

20

30

40

50

60

70

80

90

100

0 2 4 6 8

E
ff
ic

ie
n
c
y
[%

]

Output Current: IOUT [A]

-180

-135

-90

-45

0

45

90

135

180

-80

-60

-40

-20

0

20

40

60

80

0.1 1 10 100 1000

P
h
a
s
e
[°

]

G
a
in

[d
B

]

Frequency [kHz]

Gain

Phase



 

15/29 

© 2024ROHM Co., Ltd. No. 65AN058E Rev.002 

2024.5 

Application Note BD9F800MUX-Z 

 

Figure 35. Line Regulation 

(BOM 5, IOUT=8A) 

Figure 36. Load Regulation 

(BOM 5, VIN=24V) 

 

 

 

 

 

 

 

 

Figure 37. Load Transient Response 

(BOM 5, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs) 

Figure 38. Load Transient Response 

(BOM 5, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

 

 

 

 

 

 

 

 

Figure 39. Output Ripple Voltage 

(BOM 5, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

6. VIN=6 to 28V, VOUT=3.3V, IOUT=8A, fSW=600kHz 

Table 9. Bill of Materials 6 

 

 

 

Figure 40. Efficiency vs Load Current 

(BOM 6, VIN=24V) 

 

 

Figure 41. Frequency Response 

(BOM 6, VIN=24V, IOUT=8A) 

  

0

10

20

30

40

50

60

70

80

90

100

0 2 4 6 8

E
ff

ic
ie

n
c
y
[ 

]

Output Current  IOUT [A]

-180

-135

-90

-45

0

45

90

135

180

-80

-60

-40

-20

0

20

40

60

80

0.1 1 10 100 1000

P
h
a
s
e
[°

]

G
a
in

[d
B

]

Frequency [kHz]

Gain

Phase



 

17/29 

© 2024ROHM Co., Ltd. No. 65AN058E Rev.002 

2024.5 

Application Note BD9F800MUX-Z 

  

Figure 42. Line Regulation 

(BOM 6, IOUT=8A) 

Figure 43. Load Regulation 

(BOM 6, VIN=24V) 

 

 

 

 

 

 

 

 

 

 

 

Figure 44. Load Transient Response 

(BOM 6, VIN=24V, IOUT=0A⇔8A, SR=0.5A/μs) 

Figure 45. Load Transient Response 

(BOM 6, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 46. Output Ripple Voltage 

(BOM 6, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

7. VIN=8 to 28V, VOUT=5V, IOUT=8A, fSW=300kHz 

Table 10. Bill of Materials 7 

 

 

 

Figure 47. Efficiency vs Load Current 

(BOM 7, VIN=24V) 

 

Figure 48. Frequency Response 

(BOM 7, VIN=24V, IOUT=8A) 
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Figure 49. Line Regulation 

(BOM 7, IOUT=8A) 

Figure 50. Load Regulation 

(BOM 7, VIN=24V) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 51. Load Transient Response 

(BOM 7, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs)  

Figure 52. Load Transient Response 

(BOM 7, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 53. Output Ripple Voltage 

(BOM 7, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

8. VIN=8 to 28V, VOUT=5V, IOUT=8A, fSW=600kHz 

Table 11. Bill of Materials 8 

 

 

 

Figure 54. Efficiency vs Load Current 

(BOM 8, VIN=24V) 

 

Figure 55. Frequency Response 

(BOM 8, VIN=24V, IOUT=8A) 
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Figure 56. Line Regulation 

(BOM 8, IOUT=8A) 

Figure 57. Load Regulation 

(BOM 8, VIN=24V) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 58. Load Transient Response 

(BOM 8, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs)  

Figure 59. Load Transient Response 

(BOM 8, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 60. Output Ripple Voltage 

(BOM 8, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

9. VIN=14 to 28V, VOUT=12V, IOUT=8A, fSW=300kHz, L=5.6μH(Recommended) 

Table 12. Bill of Materials 9 

 

 

 

Figure 61. Efficiency vs Load Current 

(BOM 9, VIN=24V) 

 

Figure 62. Frequency Response 

(BOM 9, VIN=24V, IOUT=8A) 
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Figure 63. Line Regulation 

(BOM 9, IOUT=8A) 

Figure 64. Load Regulation 

(BOM 9, VIN=24V) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 65. Load Transient Response 

(BOM 9, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs)  

Figure 66. Load Transient Response 

(BOM 9, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 67. Output Ripple Voltage 

(BOM 9, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

10. VIN=16 to 28V, VOUT=12V, IOUT=8A, fSW=600kHz 

Table 13. Bill of Materials 10 

 

 

 

Figure 68. Efficiency vs Load Current 

(BOM 10, VIN=24V) 

 

Figure 69. Frequency Response 

(BOM 10, VIN=24V, IOUT=8A) 
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Figure 70. Line Regulation 

(BOM 10, IOUT=8A) 

Figure 71. Load Regulation 

(BOM 10, VIN=24V) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 72. Load Transient Response 

(BOM 10, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs)  

Figure 73. Load Transient Response 

(BOM 10, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 74. Output Ripple Voltage 

(BOM 10, VIN=24V, IOUT=8A) 
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Bill of Materials and Application Data(continued) 

11. VIN=14 to 28V, VOUT=12V, IOUT=8A, fSW=300kHz, L=4.7μH(Reference： 

For use when 5.6μH of 8Ax 1.3 tolerance cannot be procured ) 

Table 14. Bill of Materials 11 

 

 

 

Figure 75. Efficiency vs Load Current 

(BOM 11, VIN=24V) 

 

Figure 76. Frequency Response 

(BOM 11, VIN=24V, IOUT=8A) 
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Figure 77. Line Regulation 

(BOM 11, IOUT=8A) 

Figure 78. Load Regulation 

(BOM 11, VIN=24V) 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 79. Load Transient Response 

(BOM 11, VIN=24V, IOUT=3A⇔6A, SR=0.5A/μs)  

Figure 80. Load Transient Response 

(BOM 11, VIN=24V, IOUT=0.1A⇔8A, SR=0.5A/μs) 

    

 

 

 

 

 

 

 

 

 

 

 

 

Figure 81. Output Ripple Voltage 

(BOM 11, VIN=24V, IOUT=8A) 
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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 CLOAD and IOSS for stable start-up 

The maximum capacitor value CLOAD that can be connected to VOUT 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  

 

𝐶𝐿𝑂𝐴𝐷 <
(8.5 − 𝐼𝑂𝑆𝑆 +

1
2 ×

𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇

𝐿1 ×
𝑉𝑂𝑈𝑇

𝑉𝐼𝑁
×

1
𝑓𝑆𝑊

) × 𝑡𝑠𝑠

𝑉𝑂𝑈𝑇
− 𝐶𝑂𝑈𝑇

 

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

 

Figure 82 shows the relationship between CLOAD and IOSS 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 CLOAD 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. 
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Revision History 

Date 
Revision 
Number 

Description 

5. Sep. 2022 001 Initial release 

13. May. 2024 002 Typo error correction 

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

Table14 in Page26. 
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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. 

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 Expor t Administration 
Regulations, and follow the necessary procedures in accordance with these provisions.

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.

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

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. 

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.

N o t i c e

© 2023  ROHM Co., Ltd. All rights reserved.

https://www.rohm.com/contactus
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