ROHM Application Note

AEY59-D1-0010

DC/DC Converter
Application Information

IC Product Name BD9851EFV

2 channel output
(Buck, Boost,

Topology Inverting)
controller
Type Non-Isolation
Chi B &L
No Vin[V] Ch1/Ch2 Output Ch2 Output [kHZ]
1 12 Boost/Buck 48V, 0.1A | 8.5V, 0.5A 400
5.3 Boost/Inverting | 12V, 0.3A | -12V, 0.3A 600
13 Buck/Inverting | 5V, 0.5A -5V, 0.5A 600
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Figure 1. Typical Application Circuit (Boost / Buck)

BCh1/Ch2: Boost/ Inverting
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Figure 2. Typical Application Circuit (Boost / Inverting)
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B Chl/Ch2: Boost/ Inverting
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Figure 3. Typical Application Circuit (Boost / Inverting)
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Figure 4. Output voltage setting CH1 (Buck/Boost)
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Figure 5. Output voltage setting CH2(Buck)
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* Inverting  (CH2)
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Vimz2=25xR4/ (R3+R4)  [V] R4
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Figure 6. Output voltage
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Figure 7. Oscillating Frequency setting

Oscillating Frequency vs. Timing Capacitance (Ccr)

Oscillating Frequency vs. Timing Resistance (Rrr)
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Figure 8. Oscillating vs timing resistance

Figure 9. Oscillating vs timing Capacitance
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Figure 11. Maximum Duty Cycle
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Figure 12. Single channel operation setting
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Application Note

M Bill of Materials

1. VO1=48V, 0.1A ( Boost ) , VO2=8.5V, 0.5A ( Buck ),

VIN=12V, 400kHz

Count gs;?;gf; Type Value Description 'g:rqu,\f‘i%t:ggrr Manufacturer Conzir%l;:?tion
2 C001, Ceramic
C004 Capacitor 1.0uF 25V, B, £10% GRM188B31E105KA75D MURATA 1608
1 C002 Ceramic
Capacitor 0.22uF | 16V, X7R, +10% GRM188R71C224KA01 MURATA 1608
1 C003 Ceramic
Capacitor 220pF | 25V, COG, 5% GRM1555C1E221JA01D MURATA 1005
CO005B, Ceramic
2 C102 Capacitor 10uF 25V, X5R, +20% GRM188R61E106MA73 MURATA 1608
C101A,
4 C101B, Ceramic
C201A, Capacitor
C201B 10uF 50V, B, +10% GRM32EB31H106KA12L MURATA 3225
1 c103 Ceramic
Capacitor 560pF | 50V, COG, +5% GRM1555C1H561JA01 MURATA 1005
1 C104, Ceramic
c107 Capacitor 1.0uF 25V, B, £10% GRM188B31E105KA75D MURATA 1608
Ceramic
1 | C105 Capacitor 2200pF | 50V, B1, +10% GRM155B11H222KA01 MURATA 1005
1 C202 Ceramic
Capacitor 100pF | 25V, COG, 5% GRM1555C1E101JA01D MURATA 1005
3 gggi Ceramic
C207’ Capacitor 1.0uF 25V, B, +10% GRM188B31E105KA75D MURATA 1608
1 C206 Ceramic
Capacitor 0.01uF | 50V, B1, +10% GRM188B11H103KA01D MURATA 1608
1 D101 Diode - 60V, 1A RB160VAM-60TR ROHM 3516
1 D201 Diode - 30V, 2A RBO60MM-30TFTR ROHM 3516
1 L101 inductor 15uH £20%, SLF7055T-150M2R1-3pF TDK
DCR=61mQmax, 2.1A 7070
+20%,
DCR=75.6mQmakx, 1253AY-150M#
2.4A MURATA 6060
+25%,
DCR=59.8mQmakx, CDRH6D38T125P-150PC SUMIDA
1.5A 7070
+20%,
DCR=60mQmax, 2.1A 744787150 Waurth 7078
+20%, TAIYO
1 L201 inductor 22uH DCR=348mQmax, NRS4018T220MDGJ YUDEN
0.72A 4040
+10%,
DCR=221mQmax, LQH44NN220K03#
0.95A MURATA 4040
+20%,
DCR=266mQmax, CDRH5D28RBH125NP-220MC SUMIDA
1.33A 6562
+20%,
DCR=172mQmax, 74406043220 Wurth
0.77A 4848
Nch, 60V, 3.5A,
1 Q101B MOS FET - RDSMax=75m RSQO035N06FRATR ROHM 2928
No mount. Connect
1 Q102B MOS FET - between Drain and - - -
Source.
Pch, -45V, 2A,
1 Q201B MOS FET - RDSMax=190m Q RQ5H020SPTL ROHM 2928
1 R101 Resistor 1kQ 0.1w, 50V, 1% MCRO3EZPFX1001 ROHM 1608
1 R102 Resistor 470kQ | 0.1W, 50V, 1% MCRO3EZPFX4703 ROHM 1608
2 g%gi’ Resistor 33kQ 0.1W, 50V, 1% MCRO3EZPFX3302 ROHM 1608
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Count

Reference
Designator

Type

Value

Description

Manufacturer
Part Number

Manufacturer

Configuration
(mm)

R106,
R205,
R207

Resistor

15kQ

0.1W, 50V, 1%

MCRO3EZPFX1502

ROHM

1608

R107,
R108,
R206,
R209

Resistor

10kQ

0.1W, 50V, 1%

MCRO3EZPFX1002

ROHM

1608

R002

Resistor

18kQ

0.1W, 50V, 1%

MCRO3EZPFX1802

ROHM

1608

R201

Resistor

5.6kQ

0.1W, 50V, 1%

MCRO3EZPFX5601

ROHM

1608

R202

Resistor

75kQ

0.1W, 50V, 1%

MCRO3EZPFX7502

ROHM

1608

R208

Resistor

6.2kQ

0.1W, 50V, 1%

MCRO3EZPFX6201

ROHM

1608

Ul

IC

2ch DC/DC Controller

BD9851EFV-E2

ROHM

6564

COO5A,
C106,
C108,
C205,

Q101A,
Q201A,

R1, R112,

R113

open

R103,
R104,
R109,
R111,
R203,
R210,
R211

short

n[%]

Efficiency-Load current characteristic
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Application Note

M Bill of Materials (continued)

2.V01=12V, 0.3A ( Boost ) , VO2=—12V, 0.3A ( Inverting ),

(VIN=5.3V, Fosc=600kHz)

Reference

Manufacturer

Configuration

Count Designator Type Value Description Part Number Manufacturer (mm)
2 C001, Ceramic
C004 Capacitor 1.0uF 25V, B, +10% GRM188B31E105KA75D MURATA 1608
1 C002 Ceramic
Capacitor 0.22uF | 16V, X7R, +10% GRM188R71C224KA01 MURATA 1608
1 C003 Ceramic
Capacitor 220pF | 25V, COG, +5% GRM1555C1E221JA01D MURATA 1005
5 CO005B, Ceramic
C102 Capacitor 10uF 25V, X5R, +20% GRM188R61E106MA73 MURATA 1608
C101A,
4 C101B, Ceramic
C201A, Capacitor
C201B 10uF 50V, B, +10% GRM32EB31H106KA12L MURATA 3225
C103, Ceramic
2 | coo2 Capacitor 560pF | 50V, COG, +5% GRM1555C1H561JA01 MURATA 1005
5 C104, Ceramic
C203 Capacitor 0.47uF | 16V, X7R, +10% GRM188R71C474KA88 MURATA 1608
1 C105 Ceramic
Capacitor 2200pF | 50V, B1, +10% GRM155B11H222KA01 MURATA 1005
C107, .
3 C204. Ceramlc
C207 Capacitor 1.0uF 25V, B, +10% GRM188B31E105KA75D MURATA 1608
Ceramic
1 | C206 Capacitor 0.015uF | 50V, B1, +10% GRM188B11H153KA01D MURATA 1608
1 | D101 Diode - 30V, 2A RBO60MM-30TFTR ROHM 3516
1 | D201 Diode - 30V, 2A RBO60MM-30TFTR ROHM 3516
+20%,
1 'égi inductor 22uH | DCR=348mQmax, NRS4018T220MDGJ JSQ(E?\J
0.72A 4040
+10%,
DCR=221mQmax, LQH44NN220KO03#
0.95A MURATA 4040
+20%,
DCR=266mQmax, CDRH5D28RBH125NP-220MC |  SUMIDA
1.33A 6562
+20%,
DCR=172mQmax, 74406043220 Wurth
0.77A 4848
Nch, 30V, 3.5A,
1 | Q101B MOS FET - RDSMax=37m O RQ5E035BNTCL ROHM 2028
No mount. Connect
1 Q102B MOS FET - between Drain and - - -
Source.
Pch, -45V, 2A,
1 | Q201B MOS FET - RDSMAX=190m O RQ5H020SPTL ROHM 9928
1 | R101 Resistor 1kQ | 0.1w, 50V, 1% MCRO3EZPFX1001 ROHM 1608
1 | R102 Resistor 150kQ | 0.1W, 50V, 1% MCRO3EZPFX1503 ROHM 1608
R103,
R106,
5 | R108, Resistor 15kQ | 0.1W, 50V, 1% MCRO3EZPFX1502 ROHM 1608
R205,
R207
2 E%gi' Resistor 33kQ | 0.1W, 50V, 1% MCRO3EZPFX3302 ROHM 1608
1 | R206 Resistor 1kQ | 0.1w, 50V, 1% MCRO3EZPFX1001 ROHM 1608
1 | R208 Resistor 6.2kQ | 0.1W, 50V, 1% MCRO3EZPFX6201 ROHM 1608
2 ﬁ;g;' Resistor 10kQ | 0.1W, 50V, 1% MCRO3EZPFX1002 ROHM 1608
1 | ROO2 Resistor 11kQ | 0.1W, 50V, 1% MCRO3EZPFX1102 ROHM 1608
1 | R201 Resistor 5.6kQ | 0.1W, 50V, 1% MCRO3EZPFX5601 ROHM 1608
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Count sg;%ﬁgf; Type Value Description I;I:rr;u'\f‘ellj%t:;)r:rr Manufacturer Conzirgtrjr:?tion
1 | R202 Resistor 82kQ | 0.1W, 50V, 1% MCRO3EZPFX8202 ROHM 1608
1 | R203 Resistor 4.7kQ | 0.1W, 50V, 1% MCRO3EZPFX4701 ROHM 1608
1 | R208 Resistor 6.2kQ | 0.1W, 50V, 1% MCRO3EZPFX6201 ROHM 1608
1 |ul IC - 2ch DC/DC Controller | BD9851EFV-E2 ROHM 6564

CO05A, C106,
€108, C205,
9 | Open Q101A, - - - -
Q201A, R1,
R112, R113
R104, R109,
5 | short R111, R210, - - - -
R211
Efficiency-Load current characteristic
100
” /‘./.\.\\.
60 ////
)
S, 50
= 7
40 //
30 /
/ @\ol =+12V
20 /
' W\02=—12V
10 0=
0
1 10 100 1000
lo[mA]
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Application Note

M Bill of Materials (continued)

3. VO1=5V, 0.1A ( Boost ) , VO2=—5V, 0.5A ( Buck ),

(VIN=13V, Fosc=600kHz)

Reference . Manufacturer Configuration
Count Designator Type Value Description Part Number Manufacturer (mm)
2 gggi g:gaagt'gr 1.0uF 25V, B, £10% GRM188B31E105KA75D MURATA 1608
Ceramic
1 | cooz Camater | 022UF | 16V, X7R, x10% GRM188R71C224KA01 MURATA 1608
Ceramic
1 | coos Camacitor 220pF 25V, COG, 5% GRM1555C1E221JA01D MURATA 1005
2 ggggB' g;g:gt'gr 10UF | 25V, X5R, +20% GRM188R61E106MA73 MURATA 1608
4 g%gig' g;g:gt'gr 10uF 50V, B, +£10% GRM32EB31H106KA12L MURATA 3225
Ceramic
1 | c103 Canacitor 390pF | 50V, COG, +5% GRM1555C1H391JA01 MURATA 1005
Ceramic
1 |cio4 Camator 4.7uF 16V, B, +10% GRM188B31C475MAAJ MURATA 1608
Ceramic
1 | c10s Canacitor 680pF 50V, B, +£10% GMD155B11H681KA01 MURATA 1005
Ceramic
1 | c1o7 Camacitor 1.0uF 25V, B, £10% GRM188B31E105KA75D MURATA 1608
Ceramic
1 | c202 Camacitor 100pF | 25V, COG, +5% GRM1555C1E101JA01D MURATA 1005
Ceramic
1 | c203 Comatiiey | 0:4TuF 25V, B, +20% GRM188B31E474MAT5 MURATA 1608
2 ggg‘?" g;g;‘g‘t'gr 1.0uF 25V, B, +10% GRM188B31E105KA75D MURATA 1608
Ceramic
1 | c206 Camadiiey | 4700pF 50V, B, +20% GRM155B11H472MA01 MURATA 1005
1 | b1o1 Diode - 30V, 2A RBO60MM-30TETR ROHM 3516
1 | D201 Diode - 30V, 2A RBO60MM-30TETR ROHM 3516
$20%,
1| L10L, inductor 22uH | DCR=348mQmax, NRS4018T220MDGJ TAIYO 4040
L201 e YUDEN
+10%,
DCR=221mQmax, LQHA4NN220K03# MURATA 4040
0.95A
£20%,
DCR=266mQmax, | CDRH5D28RBH125NP-220MC | SUMIDA 6562
1.33A
£20%,
DCR=172mQmax, 74406043220 Wurth 4848
0.77A
Pch, -30V, 3A,
1 | Q1018 MOS FET - IS RRQO30PO3FRATR ROHM 2928
Pch, -30V, 3A,
1 | QzoiB MOS FET - IS RRQO30PO3FRATR ROHM 2928
1 |R101 Resistor 1KQ 0.1W, 50V, 1% MCRO3EZPF1001 ROHM 1608
1 | R102 Resistor 30kQ 0.1W, 50V, 1% MCRO3EZPF3002 ROHM 1608
1 | R103 Resistor 30kQ 0.1W, 50V, 1% MCRO3EZPF3002 ROHM 1608
1 | R106 Resistor 470kQ 0.1W, 50V, 1% MCRO3EZPF4703 ROHM 1608
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Reference . Manufacturer Configuration
Count Designator Type Value Description Part Number Manufacturer (mm)
1 R107 Resistor 5.1kQ 0.1W, 50V, 1% MCRO3EZPF5101 ROHM 1608
1 R108 Resistor 15kQ 0.1W, 50V, 1% MCRO3EZPF1502 ROHM 1608
R203,
3 R206, Resistor 10kQ 0.1W, 50V, 1% MCRO3EZPF1002 ROHM 1608
R209
1 R002 Resistor 11kQ 0.1W, 50V, 1% MCRO3EZPF1102 ROHM 1608
1 R201 Resistor 1kQ 0.1W, 50V, 1% MCRO3EZPF1001 ROHM 1608
1 R202 Resistor 30kQ 0.1W, 50V, 1% MCRO3EZPF3002 ROHM 1608
2 R204 Resistor 33kQ 0.1W, 50V, 1% MCRO3EZPF3302 ROHM 1608
R205, . 0
3 R207 Resistor 15kQ 0.1W, 50V, 1% MCRO3EZPF1502 ROHM 1608
1 R208 Resistor 6.2kQ 0.1W, 50V, 1% MCRO3EZPF6201 ROHM 1608
1 Ul IC - 2ch DC/DC Controller BD9851EFV-E2 ROHM 6564
COO05A,
C101A, C106,
C201A, C205,
11 Open Q101A, - - - - -
Q201A, R1,
R105, R112,
R113
R104, R109,
7 short R111, R210, - - - - -
R211
Efficiency-Load current characteristic
100
90
80 /%
S, _//./
> o ~
c 50
kS //
(&) —
s 40 = ——CH1 +5V
W30 i i
20 —=-CH2 -5V |-
10
0
1 100
lout [mA]
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B FHEDEE

(1) AEHIFFTEERTO BOM THY . Ein. I ToH a4 LI TIE D EEBRDEELAEETT

(2) ERZEPEIET HEEE, ERENEMEDETEERLTEEL,

(3) BIZWIaATUHENEUL T EHLEL TEDETEERL TS, F£12 DC AT REFEICKYBREEARH AL, HEDHF
ENFEONLENIEABHYET,

4) 33973 ToYE ALBEE. ALMETH->TH, BHAHIESEDC NATRFHIZIVREBENFLL. HEDFHELTF
BNENZERHYET, 7 DC /A7 REFMUEHERL TS,

(5) AMNFE/NEUE T BHLE(E, EFREROEME, ERERODEBETEZEREL TSV, EREROEMNE. ENEBRNEOEILE
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