Application Note

Switching Regulator Series

BD7Fx00xxx-LB Series Reference Circuit

IC Product Name

BD7F100EFJ-LB
BD7F100HFN-LB
BD7F200EFJ-LB
BD7F200HFN-LB

Topology Flyback
DC/DC converter
Type Isolation
Input Output
1 12.0vV 12.0V, 0.4A
2 12.0vV 12.0V, 0.15A
3 24.0V 24.0V, 0.4A
4 24.0V 24.0V, 0.18A
5 24.0V 15.0V, 0.15A x4ch
6 24.0V +15.0V, 0.165A
7 24.0V 15.0V, 0.6A
8 24.0V 12.0V, 0.75A
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

Lineup Table
Switch Current
Part No. Outpl[J\';VF]’ower Input[\\//c]JItage Limit(Typ) Package
[A]
BD7F100EFJ-LB _ HTSOP-J8
BD7F100HFN-LB a = HSONS8
BD7F200EFJ-LB _ HTSOP-J8
WAVINIZY | g 4q 49 275
BD7F200HFN-LB at VIN= HSONS
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

Application Examples

1. V|N:12.0V / VOUT:12.0V, IOUTMAX:0-4A
Table.1 Specification of Application 1

Parameter Symbol Specification Value
Input Voltage Vin 12.0v
Output Voltage Vourt 12.0v
Maximum Output Current louTmAx 0.4A
Maximum Output Power WouTtmax 4.8W
VIN O 2 O +VOUT
T
R1
3V
2L | _[¢ P2 L
_-— s )
R2 == >
? o ) < Smr
GND O )
N R6 2
U1 b1 ST
1 8
AGND VIN
21 SoxEn sw l o -vouT
31 cowp PGND [ S BS
4 5 <
ﬁ_ Bl 1 [
R_ l
Figure 1. Application Circuit
(V|N=12.0V / VOUT=12.0V, |OUTMAX=0-4A)
ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:
PARAMETER TEST CONDITIONS VALUE
D.C. RESISTANCE 1-4) 142,4+5), @20°C 0.030 chms_max.
D.C. RESISTANCE 6-10) tie(6+7,9+10), @20°C 0.067 chms_max.
INDUCTANCE 1-4] tie(1+2.4+5).10kHz, 100mV. Ls 10.00pH +10%
LEAKAGE INDUCTANCE 1) tie{ 142 4+5,6+ T+9+10), 100kHz, 100mV, Ls) 0.1pH max.
DIELECTRIC 1-10] tie(1+2,9+10), 625VAC, 1 second S0OVAC, 1 minute
TURNS RATIO (6-9)(2-4) 21, 23%
TURNS RATIO (6-9):(7-10) 1:1, 2%
TURNS RATIO (6-9):(1-5) 2:1, 42%
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Figure 2. Specification of Transformer
(Wurth Elektronik 750344620)
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

Table.2 Bill of Materials
(V|N:12.0V / VOUT:12.0V, |OUTMAX:0-4A)

Description

Part Number /

Manufactuer

Series

Cl | 1uF Capacitor, Chip, 50V - - -
C2 | 4.7pF Capacitor, Chip, 50V - - -
C5 | 1000pF Capacitor, Chip, 50V - - -
C7 | 22uF Capacitor, Chip, 25V - - -
D1 | RBR1IMM40A Diode, Schottky PMDU RBR1MMA40A ROHM
D2 | TFZVTR10B Diode, Zener TUMD2M TFZVTR10B ROHM
D3 | RB160LAM-90 | Diode, Schottky PMDTM RB160LAM-90 ROHM
R1 | 1MQ Resistor, Chip, 1/16W - - -
R2 | 270kQ2 Resistor, Chip, 1/16W - - -
R4 | 3.9kQ Resistor, Chip, 1/16W - - -
R5 | 31.6kQ Resistor, Chip, 1/16W - - -
R6 | 1kQ Resistor, Chip, 1/4W - - -
R7 | 1.2kQ Resistor, Chip, 1/4W - - -
T1 | 10uH Lf&s::rln;elp 10% 1o 9T X 1825 | 750344620 Wurth Elektronik
BD7F200EFJ I.C. BD7F200EFJ HTSOP-J8 BD7F200EFJ ROHM
Ul BD7F200HFN I.C. BD7F200HFN HSONS8 BD7F200HFN ROHM
90 13.0
80 o 12.8
70 / 12.6
60 / 12.4
S / 122
é o S 11.8
" 30 11.6
20 11.4
10 11.2
0 11.0
0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
Tout[A] Tout[A]
Figure 3. Efficiency vs Load Current Figure 4. Load Regulation
(Vin=12.0V) (Vin=12.0V)
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BD7Fx00xxx-LB Series Reference Circuit Application Note

2. V|N::|.2.0V / VOUT:12.0V, |QUTMA)(:0.15A
Table.3 Specification of Application 2

Parameter Symbol Specification Value
Input Voltage Vin 12.0V
Output Voltage Vout 12.0vV
Maximum Output Current louTmAX 0.15A
Maximum Output Power WouTtmax 1.8W
VIN O - O +VOUT
$a | =
ca L c1 D2 |
T p— __ﬁ )
< €
} - D) Tez Sre
GND O )
O Re ‘:F
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3 6
COMP PGND < RS
4 z 5 <
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Figure 5. Application Circuit
(V|N212.OV / VOUT:].Z.OV, |OUTMAX:0-15A)

ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:

PARAMETER TEST CONDITIONS VALUE
D.C. RESISTANCE 1-4 tie(1+2.4+5), @20°C 0.05 ohms _max.
D.C. RESISTANCE 8-10 tie(6+7,9+10), @20°C 0.14 ohms max.
INDUCTANCE 1-4 tie(1+2.4+5), 1kHz, 1V, Ls 25.00pH =10%
LEAKAGE INDUCTANCE 1-4] tie(1+2,4+5,6+7+9+10), 100kHz, 100mV, Ls 0.1pH typ., 0.2pH max.
DIELECTRIC 1-10| tie(1+2,9+10), 625VAC, 1 second 500VAC, 1 minute
TURNS RATIO (6-9):(2-4) 2:1, +2%
TURNS RATIO (7-10):(2-4) 2:1, 2%
TURNS RATIO (1-5):(2-4) 1:1, 2%
TERM. ND.'s FOR REF. ONLY 5[?‘::]‘ - '?[lli_?;:.:' -
— = i
i Il .
1 -y 550 MAX, s
s 1 [13.97] 3 5 )
1] Il | 5 ©
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1
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Figure 6. Specification of Transformer
(Wurth Elektronik 750344707)
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BD7Fx00xxx-LB Series Reference Circuit Application Note

Table.4 Bill of Materials
(V|N:12.0V / VoUT:12.0V, |OUTMAX:0-15A)

Part Number /

Description Series Manufactuer
Cl | 1uF Capacitor, Chip, 50V - - -
C2 | 4.7pF Capacitor, Chip, 50V - - -
C5 | 1000pF Capacitor, Chip, 50V - - -
C7 | 22uF Capacitor, Chip, 25V - - -
D1 | RBR1IMM40A Diode, Schottky PMDU RBR1MMA40A ROHM
D2 | TFZVTR10B Diode, Zener TUMD2M TFZVTR10B ROHM
D3 | RB160LAM-90 | Diode, Schottky PMDTM RB160LAM-90 ROHM
R1 | 1MQ Resistor, Chip, 1/16W - - -
R2 | 270kQ2 Resistor, Chip, 1/16W - - -
R4 | 3.9kQ Resistor, Chip, 1/16W - - -
R5 | 31.6kQ Resistor, Chip, 1/16W - - -
R6 | 1kQ Resistor, Chip, 1/4W - - -
R7 | 3.3kQ Resistor, Chip, 1/10W - - -
T1 | 25uH Lf&s::rln;elp 10% LoaT X 1825X | 750344707 Wurth Elektronik
BD7F100EFJ I.C. BD7F100EFJ HTSOP-J8 BD7F100EFJ ROHM
Ul BD7F100HFN I.C. BD7F100HFN HSONS8 BD7F100HFN ROHM
20 13.0
T T ] 12.8

) /

70 12.6
/ 12.4
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Tout[A] Tout[A]
Figure 7. Efficiency vs Load Current Figure 8. Load Regulation
(V|N:12.0V) (V|N212.0V)
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BD7Fx00xxx-LB Series Reference Circuit Application Note

3. V|N:24.0V / VOUT:24-0V, IOUTMAX:0.4A
Table.5 Specification of Application 3

Parameter Symbol Specification Value
Input Voltage Vin 24.0V
Output Voltage Vout 24.0V
Maximum Output Current louTmAX 0.4A
Maximum Output Power WouTtmax 9.6W
VIN O l O +VOUT
T
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c7 RY
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Figure 9. Application Circuit
(V|N:24.0V / VOUT:24.0V, IOUTMAX:0-4A)
ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:
PARAMETER TEST CONDITIONS VALUE
D.C. RESISTANCE 14 lie(1+2,4+5). @20°C 0.05 ohms_max
D.C. RESISTANCE 8-10) lie(6+7,0+10), @20°C 0.11 ohms _max.
INDUCTANCE 1-4 tie(1+2 4+5) 1kHz, 1V, Ls 20.00pH £10%
LEAKAGE INDUCTANCE 1-4 | tia(1+2 445 6+7+9+10),100kHz, 100mV, Ls 50nH typ., 100nH max
DIELECTRIC 1-10] tie(1+2,9+10), 625VAC, 1 second S500VAC, 1 minute
TURNS RATIO (6-95.2-4) 21, 2%
TURNS RATIO (7-10):(24) 21, £2%
TURNS RATIO (1-5):(2-4) 11, 2%
TERM. NO.'s FOR REF. ONLY - sy — b st e
"_', [ _'1 S T ¥
I | o
[ ne| | 550 MAK. 5
1t | [13.97] % \
jum| i ‘ P
| ] | ] L
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Figure 10. Specification of Transformer
(Wurth Elektronik 750344708)
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

Table.6 Bill of Materials
(V|N:24.0V / VOUT:24.0V, |OUTMAX:0-4A)

Description

Part Number /

Manufactuer

Series

Cl | 1uF Capacitor, Chip, 50V - - -
C2 | 4.7pF Capacitor, Chip, 50V - - -
C5 | 1000pF Capacitor, Chip, 50V - - -
C7 | 10pF Capacitor, Chip, 50V - - -
D1 | RBR1IMM40A Diode, Schottky PMDU RBR1MM40A ROHM
D2 | TFZVTR16B Diode, Zener TUMD2M TFZVTR16B ROHM
D3 | RB168MM150 | Diode, Schottky PMDU RB168MM150 ROHM
R1 | 1MQ Resistor, Chip, 1/16W - - -
R2 | 120kQ2 Resistor, Chip, 1/16W - - -
R4 | 3.9kQ Resistor, Chip, 1/16W - - -
R5 | 62kQ Resistor, Chip, 1/16W - - -
R6 | 1kQ Resistor, Chip, 2/5W - - -
R7 | 2.7kQ Resistor, Chip, 1/4W - - -
Transformer, 13.97 x 18.25 x .
T1 | 20pH Np:Ns=1:2, Lp=10% 14.5mm 750344708 Wourth Elektronik
U1 BD7F200EFJ I.C. BD7F200EFJ HTSOP-J8 BD7F200EFJ ROHM
BD7F200HFN I.C. BD7F200HFN HSONS8 BD7F200HFN ROHM
90 25.0
80 / 24.8
70 / 24.6
/ 24.4
60
g / 24.2
= 50 S
§ I 5 24.0
G 40 S
E I 23.8
w
30
23.6
20 23.4
10 23.2
0 23.0
0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
Iout[A] Tout[A]
Figure 11. Efficiency vs Load Current Figure 12. Load Regulation
(V|N:24.0V) (V|N:24.0V)
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BD7Fx00xxx-LB Series Reference Circuit Application Note

4, V|N:24.0V / VOUT:24-0V1 |QUTMA)(:0.18A
Table.7 Specification of Application 4

Parameter Symbol Specification Value
Input Voltage Vin 24.0V
Output Voltage Vout 24.0V
Maximum Output Current louTmAx 0.18A
Maximum Output Power WouTtmax 4.3W
VIN O l O +VOUT
T
> RL o
<
c2 L cl pz |
T - __CS
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Figure 13. Application Circuit
(V|N:24.0V / VOUT:24.0V, |OUTMAX:0-18A)
ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:
PARAMETER TEST CONDITIONS VALUE
D.C. RESISTANCE 1-4 tie(1+2,4+5). @20°C 0.06 ohms max.
D.C. RESISTANCE 6-10 tie(6+7,9+10), @20°C 0.19 ohms max.
INDUCTANCE 1-4 tie(1+2 4+5), 1kHz, 1V, Ls 45.00uH +10%
LEAKAGE INDUCTANCE 1-4 | tie(1+2.4+5,6+7+9+10),100kHz, 100mV, Ls|  0.09uH typ., 0.18uH max.
DIELECTRIC 1-10] tie(1+2,8+10), 625VAC, 1 second S00VAC, 1 minute
TURNS RATIO (6-9):(2-4) 2:1, £2%
TURNS RATIO (7-10):(2-4) 2:1, £2%
TURNS RATIO (1-5):(2-4) 1:1, 2%
TERM. NO.'s FOR REF. ONLY o 517‘_“0']‘ o - '?'&_;‘;" ol
—— A F | T
[ e . =
| | sso wax. | 1, §
1 | [15.97] 13 % A
| jmi ] L
t o | | 1 i
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REFERENCE LAND SIZE -4 b ng[fé;i“':'“
CUSTOMER TO DETERMINE LAND LAYOUT
Figure 14. Specification of Transformer
(Wurth Elektronik 750344711)
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

Table.8 Bill of Materials
(V|N:24.0V / VoUT:24.0V, |OUTMA>(:0-18A)

Description

Part Number /

Manufactuer

Series

Cl | 1uF Capacitor, Chip, 50V - - -
C2 | 4.7pF Capacitor, Chip, 50V - - -
C5 | 1000pF Capacitor, Chip, 50V - - -
C7 | 10pF Capacitor, Chip, 50V - - -
D1 | RBR1MM40A Diode, Schottky PMDU RBR1MM40A ROHM
D2 | TFZVTR16B Diode, Zener TUMD2M TFZVTR16B ROHM
D3 | RB168MM150 Diode, Schottky PMDU RB168MM150 ROHM
R1 | 1MQ Resistor, Chip, 1/16W - - -
R2 | 120kQ2 Resistor, Chip, 1/16W - - -
R4 | 3.9kQ Resistor, Chip, 1/16W - - -
R5 | 62kQ Resistor, Chip, 1/16W - - -
R6 | 1kQ Resistor, Chip, 2/5W - - -
R7 | 5.6kQ Resistor, Chip, 1/4W - - -
Transformer, 13.97 x 18.25 x .
T1 | 45uH Np:Ns=1:2, Lp=10% 14.5mm 750344711 Wurth Elektronik
U1 BD7F100EFJ I.C. BD7F100EFJ HTSOP-J8 BD7F100EFJ ROHM
BD7F100HFN I.C. BD7F100HFN HSONS8 BD7F100HFN ROHM
90 25.0
80 | 24.8
70 / 24.6
/ 24.4
__ 60
X / _ 242
'S 50 >
g / S 24.0
'S 40 S
£ I > 238
w
30
23.6
20 23.4
10 23.2
0 23.0
0.00 0.05 0.10 0.15 0.20 0.00 0.05 0.10 0.15 0.20
Tout[A] Tout[A]
Figure 15. Efficiency vs Load Current Figure 16. Load Regulation
(V|N:24.0V) (V|N:24.0V)
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BD7Fx00xxx-LB Series Reference Circuit Application Note

5. V|N:24.0V / VOUT1-4:15.0V, IOUT1-4|\/|A)(:O.15A
Table.9 Specification of Application 5

Parameter Symbol Specification Value
Input Voltage Vin 24.0V
OUtpUt VOItage 1-4 VouTi-a 15.0V
Maximum Output Current 1-4 louT1-amAX 0.15A
Maximum Output Power WouTtmax 9.0W
VIN O . . . 12 VOUTL
J J":ﬂ J 34
R2 T vouT2
GNDO: -
1 1 o
AGND VIN —
2 SDXEN sSw ’ O Ccom2
31 cowe . PGND : RS 8 VouT3
e T FB [~ O D5
§ R4 l 1 Ts& RO
VOouT4

Figure 17. Application Circuit
(V|N:24.0V / VOUT1.4:15.0V, |OUT1-4MAX:0-15A)

ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:

PARAMETER TEST CONDITIONS VALUE
D.C. RESISTANCE 4-1 tie(1+2,3+4), @20 10.105 ochms max,
D.C. RESISTANCE 12-11 -@20"’{' 10.385 ohms max.
D.C. RESISTANCE 10-8 -@20'{ 10385 ohms max.
D.C. RESISTANCE 8-7 E20°C 0.410 ohms max.
D.C. RESISTANCE &5 H20°C 0.425 ohms mac.
INDUCTANCE 4-1] tie{1+2 3+4) 10kHz, 100mV, Ls 2TpH +10%
SATURATION CURRENT 4-1[tie(1+2,3+4), 20% rollaff from initial 3A
LEAKAGE INDUCTANCE -1 | et 42 308 So64Teme0e 000 1 14171 1O0RHE. 100mYV, L 0.4pH max,
DIELECTRIC 1-12 | vei142 B+74849+ 00+ 11), 62SVAC, 1 00n S00VAC, 1 minute
TURMNS RATIO (4-15(12-11), tig(1+2.3+4) 1:1, 22%
TURNS RATIO (4-1)(10-8), tie{1+2,3+4) 1:1, #2%
TURNS RATIO [4=1)2(E-7), ba{1+2 3+4) 1:1, #2%
TURNS RATIO (d=1):(6-5), he{1+2 344) 1:1, #2%
DO LDCAILS TEMs gy
TERW, MO's FOR BOF. OMLY - - .T; .I:TI | o _\5_\ l-J-J\JI
it % Al T
- ee d f : [| ] 78 wax, coir : usss |
- e A - . - 17,13} SO344:
= - Y, 0,154 ” “ : | L IRERLY i i
B - ()
24v '400KHE i F e i f
-
- sEC e« o8l oF COOD & DATD ©0OC
15V, 0154 L
AL * I -;'.°,'| -
1ay, 0,19 + ARELA FEPBIIENTE o 12D
- 2 TEMama, Fal CIMEHEIGNS {v.78)
SEC t - -
) 15, 0154 o3af l_'_| i - -
[ze] - -
i : : Rag BEFA12)
—- o
L - = = ""':_",':_]""
CUSTOWIR TO OCTCRWIND LAND LATOUT
Figure 18. Specification of Transformer
(Wurth Elektronik 750344333)
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

Table.10 Bill of Materials
(V|N:24.0V / VOUT1.4:15.0V, |OUT1—4MAX:O-15A)

Description

Part Number /

Manufactuer

SENES

Cl | 1pF Capacitor, Chip, 50V - - -
C2 | 4.7uF Capacitor, Chip, 50V - - -
C5 | 470pF Capacitor, Chip, 50V - - -
C7 | 22uF Capacitor, Chip, 25V - - -
C8 | 22uF Capacitor, Chip, 25V - - -
C9 | 22uF Capacitor, Chip, 25V - - -
C10 | 22uF Capacitor, Chip, 25V - - -
D1 | RBR1IMM40A Diode, Schottky PMDU RBR1MM40A ROHM
D2 | TFZVTR18B Diode, Zener TUMD2M TFZVTR18B ROHM
D3 | RB160LAM-90 Diode, Schottky PMDTM RB160LAM-90 ROHM
D4 | RB160LAM-90 Diode, Schottky PMDTM RB160LAM-90 ROHM
D5 | RB160LAM-90 Diode, Schottky PMDTM RB160LAM-90 ROHM
D6 | RB160LAM-90 Diode, Schottky PMDTM RB160LAM-90 ROHM

R1 | 1MQ Resistor, Chip, 1/16W - - -

R2 | 120kQ Resistor, Chip, 1/16W - - -

R4 | 3.9kQ Resistor, Chip, 1/16W - - -

R5 | 78.7kQ Resistor, Chip, 1/16W - - -

R6 | 1kQ Resistor, Chip, 2/5W - - -

R7 | 3.3kQ Resistor, Chip, 1/10W - - -

R8 | 3.3kQ Resistor, Chip, 1/10W - - -

R9 | 3.3kQ Resistor, Chip, 1/10W - - -

R10 | 3.3kQ2 Resistor, Chip, 1/10W - - -

T1 | 27uH Lﬁr’l‘sgir’r\‘l‘;r;’\ls';’:slf:/;:1:1:1:1 é?ééf’n >r<nzz.23 X | 750344333 Wurth Elektronik
BD7F200EFJ |.C. BD7F200EFJ HTSOP-J8 BD7F200EFJ ROHM

vt BD7F200HFN |.C. BD7F200HFN HSONS8 BD7F200HFN ROHM
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BD7Fx00xxx-LB Series Reference Circuit
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Figure 19. Efficiency vs Load Current

(Vin=24.0V, lout=louti=lout2=louTts=lout4)
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Figure 21. Load Regulation (Voutz)
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Figure 23. Load Regulation (Voura)

(Vin=24.0V, lout=louti=lout2=louts=loutas)
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Figure 20. Load Regulation (Vour1)

(Vin=24.0V, lout=louti=lout2=louts=louts)
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Figure 22. Load Regulation (Vours)

(Vin=24.0V, lout=louti=lout2=louts=louts)
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BD7Fx00xxx-LB Series Reference Circuit Application Note

6. V|N:24.0V / VOUT1:15-OV, IOUTlMAX:0-165A, VOUT2:‘15.0V, IOUT2MAX:O-165A
Table.11 Specification of Application 6

Parameter Symbol Specification Value

Input Voltage Vin 24.0V
Output Voltage 1 Vouri 15.0vV
Output Voltage 2 Vout? -15.0v
Maximum Output Current 1 louTtimax 0.165A
Maximum Output Current 2 louTamax 0.165A
Maximum Output Power Woutmax 5.0W

VIN O - - - n

VOuUTL

» o com
GNDO. l
o 5
1 UlG 8 b1 I c9 IR&
AGND VIN o) o5
2 7
SDXEN sw % & m o VouUT2
3 6
comp PGND 5
4 z 5 =
t REF & B[
o
2 R12
— —

Figure 24. Application Circuit
(V|N=24.0V / VOUT1=15.0V, |OUT1MAX=0-165A, VOUT2=-15.0V, |0UT2MAx=O.165A)

ELECTRICAL SPECIFICATIONS @& 25°C unless otherwise noted:

PARAMETER TEST CONDITIONS VALUE
D.C. RESISTANCE 1-4 tie(142, 4+3), @20°C 0.123 ohms max.
D.C. RESISTANCE 6-9 @20'C 0.250 ohms max.
D.C. RESISTANCE 7-10 @z0'c 0.250 ohms max.
INDUCTANCE 1-4 tiefl+2, 445). 50.00uH £20%
e [ — . tie(l+2, 445, B+7+8+10), i
LEAKAGE INDUCTANCE -4 100kHz, 100mVAC, Ls 0.8uH max.
2
DIELECTRIC 1-10 Ggg'ﬁf‘lc’_“é f‘iggr}"dx 500VAC, 1 minute
TURNS RATIO (2-4):(6-9) 11, £2%
TURNS RATIO (2=-4):(7-10) 1:1, +2%
TUENS RATIO (2-4):(1-5) 11, £2%
-~ DOT LOCATCS TCRW, #1
TERM. WO.'s FOR REF. ONLY - — 5['-:;_::]*. —- —r '?[‘193.;‘;]1'
o =} .
ﬂ‘:‘ : D.: I = ]
1 550 MAX, by 2| 0
T 1 # [EEET M e B { I
} : & o * §[ )
i S = i & | o *®
L 646
[16.20] =
ARZA REPRESENTS | 'U_““D]
. TERMINAL PAD DIMENSIONS . | [1.13]
s [
. § l:\l'.q B2z 033010} J_\- -
_—— ; [.83) - -
24V0C - - o -
.ocun:\ 2 & T S [ -‘SZ["?E:F-][ o)
: — 15v, 0,224 .098(8) T -——— .-+— .
4} il [2.50) r !

REFERENCE LAND SIZE ~

CUSTOMER TO DETERMINE LAND LAYOUT

Figure 25. Specification of Transformer
(Wurth Elektronik 750344331)

L 08z REF.(10)
=¥ [2.08]
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

Description

Table.12 Bill of Materials
(V|N:24.0V / VoUT1:15.0V, |0UT1MA>(:0.165A, VOUT2:-15.0V, |OUT2MAX:0-165A)

Part Number /

Manufactuer

SENES

Cl | 1pF Capacitor, Chip, 50V - - -

C2 | 4.7uF Capacitor, Chip, 50V - - -

C5 | 4700pF Capacitor, Chip, 50V - - -

C7 | 10uF Capacitor, Chip, 25V - - -

C9 | 10uF Capacitor, Chip, 25V - - -

D1 | RBR1IMM40A Diode, Schottky PMDU RBR1MM40A ROHM

D2 | TFZVTR18B Diode, Zener TUMD2M TFZVTR18B ROHM

D3 | RB160LAM-90 Diode, Schottky PMDTM RB160LAM-90 ROHM

D5 | RB160LAM-90 Diode, Schottky PMDTM RB160LAM-90 ROHM

R1 | 1MQ Resistor, Chip, 1/16W - - -

R2 | 120kQ2 Resistor, Chip, 1/16W - - -

R4 | 3.9kQ Resistor, Chip, 1/16W - - -

R5 | 76.8kQ Resistor, Chip, 1/16W - - -

R6 | 1kQ Resistor, Chip, 2/5W - - -

R7 | 4.7 kQ Resistor, Chip, 1/10W - - -

R8 | 4.7 kQ Resistor, Chip, 1/10W - - -

T1 | 50pH L?:lssfzrlmle; Lp£20% ii:gr?n)r(nl&zs X 750344331 Wurth Elektronik
BD7F100EFJ |.C. BD7F100EFJ HTSOP-J8 BD7F100EFJ ROHM

vt BD7F100HFN |.C. BD7F100HFN HSONS8 BD7F100HFN ROHM

© 2020 ROHM Co., Ltd. 15/22 No. 62AN142E Rev.002
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90 16.0
—IOUT2=10UT1
80 — 158 —
- ——10UT2=0[A]
70 / 15.6 | ——J0UT2=0.165[A]
60 15.4 \
g / o152
g ” / T 15.0 &\
S 40 2 \
£ / > 14.8
30
14.6
20 14.4
10 14.2
0 14.0
0.00 0.05 0.10 0.15 0.00 0.05 0.10 0.15
Tout[A] Ioutl[A]
Figure 26. Efficiency vs Load Current Figure 27. Load Regulation (Vour1)
(Vin=24.0V, lout=lout1=lout2) (Vin=24.0V)
-14.0
—IOUT1=I0UT2
-14.2
——I0UT1=0[A]
-144 = ——10UT1=0.165[A]
-14.6
—14.8
-
N-15.0 %ﬂ
=]
o
>-15.2
-15.4
-15.6
-15.8
-16.0
0.00 0.05 0.10 0.15
TIout2[A]
Figure 28. Load Regulation (Vour2)
(V|N:24.0V)
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

7. V|N:24.0V / VOUT:lS.OV, IOUTMAX:0.6A
Table.13 Specification of Application 7

Parameter Symbol Specification Value
Input Voltage Vin 24.0V
Output Voltage Vout 15.0vV
Maximum Output Current louTmAX 0.6A
Maximum Output Power WouTtmax 9.0W
VIN O - O +VOUT
$a | =
ca L c1 D2 |
T p— __ﬁ )
< €
g B2 D) T
GND O 'I’ )
O Re ‘:F
U1 D1
1 8
AGND VIN
2 SDXEN Sw ! '1 O -VOUuT
3 6
COMP PGND < RS
4 z 5 <
| REF [ FB [ r
1

Figure 29. Application Circuit
(V|N:24.0V / VOUT:15.0V, |OUTM/.\)(:0.6A)

ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:

PARAMETER TEST CONDITIONS VALUE
D.C. RESISTANCE 1-4 tie(1+2,4+5), @20°C 0.05 ochms max.
D.C. RESISTANCE 6-10 tie(6+7,9+10), @20°C 0.05 ohms max.
INDUCTANCE 1-4 tie(1+2,4+5). 1kHz, 1V, Ls 25.00pH +£10%
LEAKAGE INDUCTANCE 1=4 | tie(1+2 4+5 6+7+0+10), 100kHz, 100mV, Ls 0.1uH typ., 0.2pH max.
DIELECTRIC 1-10| tie(1+2,9+10), 625VAC, 1 second 500VAC, 1 minute
TURNS RATIO (6-9):(2-4) 1:1, #2%
TURNS RATIO (7-10):(2-4) 1:1, #2%
TURNS RATIO (1-5):(2-4) 1:1, #2%
TERM. NO.'s FOR REF. ONLY - ISIJ'-";";I.L - [— '7[1:;5 :.f“ -‘
A ST [ L
‘17. .7,| ) 550 MAX. '\ =
I H sar] = SNF N R
\‘;j H_l 1 = 2 1
I H ~
S i — I !
0OT LOCATES TERM. #1
LOT CODE & DATE CODE
646
I [16.40
ARFA REFRESENTS |1 04410}
TERWINAL PAD DIMINSIONS [1.13]
LY -
—. D3HI0) T
G 1.85 b - -
. - - 052 REF.(10)
SEC - »- [1.31]
15V - 0.6A 028(8) T - FL —
[2.50]
—® REFERENCE LAND SI7E 4 |- 082 RERLI0)

CUSTOMER

Figure 30. Specification of Transformer

(Wurth Elektronik 750344709)
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

Table.14 Bill of Materials
(V|N:24.0V / VOUT:15.0V, |OUTMAX:0-6A)

Description

Part Number /

Manufactuer

Series

Cl | 1uF Capacitor, Chip, 50V - - -
C2 | 10pF Capacitor, Chip, 50V - - -
C5 | 1000pF Capacitor, Chip, 50V - - -
C7 | 22uF Capacitor, Chip, 50V - - -
D1 | RBR1IMM40A Diode, Schottky PMDU RBR1MMA40A ROHM
D2 | TFZVTR18B Diode, Zener TUMD2M TFZVTR18B ROHM
D3 | RB160LAM-90 | Diode, Schottky PMDTM RB160LAM-90 ROHM
R1 | 1MQ Resistor, Chip, 1/16W - - -
R2 | 120kQ2 Resistor, Chip, 1/16W - - -
R4 | 3.9kQ Resistor, Chip, 1/16W - - -
R5 | 78.7kQ2 Resistor, Chip, 1/16W - - -
R6 | 1kQ Resistor, Chip, 2/5W - - -
R7 | 1.2kQ Resistor, Chip, 1/4W - - -
Transformer, 13.97 x 18.25 x .
T1 | 25uH Np:Ns=1:1, Lp£10% 14.5mm 750344709 Wurth Elektronik
U1 BD7F200EFJ I.C. BD7F200EFJ HTSOP-J8 BD7F200EFJ ROHM
BD7F200HFN I.C. BD7F200HFN HSONS8 BD7F200HFN ROHM
90 16.0
80 15.8
70 / 15.6
/ 15.4
_ 60
X / 15.2
; 50 E \
§ / 5 15.0 —
'S 40 S
£ I > 148
w
EV
14.6
20 14.4
10 14.2
0 14.0
0.0 0.2 0.4 0.6 0.0 0.2 0.4 0.6
Tout[A] Tout[A]
Figure 31. Efficiency vs Load Current Figure 32. Load Regulation
(V|N:24.0V) (V|N:24.0V)
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BD7Fx00xxx-LB Series Reference Circuit Application Note

8. V|N:24.0V / VOUT:12.0V, IOUTMAx:0.75A
Table.15 Specification of Application 8

Parameter Symbol Specification Value
Input Voltage Vin 24.0V
Output Voltage Vout 12.0vV
Maximum Output Current louTmAx 0.75A
Maximum Output Power WouTtmax 9.0W
VIN O l O +VOUuT
T
> RL o
<
€2 - __Q P2 -
1T C5
< R2 % -
< c7 RY
GND O 'I’ )
O Re ‘:F
U1 D1
1 8
AGND VIN
2 7
SDXEN swW '1 O -vouT
& COMP PGND 6 < RS
4 z 5 <
| REF [ FB [ r
M 1
Figure 33. Application Circuit
(V|N:24.0V / VOUT:12.0V, |OUTMAX:0-75A)
ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:
PARAMETER TEST CONDITIONS VALUE
D.C. RESISTANCE 1-4 tie(1+2,4+5), @20°C 0.05 chms max
D.C. RESISTANCE 6-10 tie(8+7.9+10). @20°C 0.05 chms max.
INDUCTANCE 1-4 tie(1+2,4+5) 1kHz, 1V, Ls 20.00uH £10%
LEAKAGE INDUCTANCE 1-4 | tie(1+2,4+5 G+7+0+10),100kHz, 100mV, Ls|  0.06uH typ., 0.15uH max,
DIELECTRIC 1-10| tie(1+2,9+10), 625VAC, 1 second 500VAC, 1 minute
TURNS RATIO (6-9):(2-4) 1:1, 2%
TURNS RATIO (7-10):(2-4) 1:1, 2%
TURNS RATIO (1-5):(2-4) 1:1, £2%
. . ST1 MAX. JT19 WAX.
ERM. NO.'s FOR REF. ONLY o Teso) I [15.25
e — &S| = =
_[ I3 r._ o r 2 T
i =l ey b
B = LB\ E
t - Il I
DOT LOCATES TERM. #1 -
LOT COOE & DATE CODE -
Bd6
N [16.40 1
ARFA REPRFSENTS o 045010}
TERWIHAL PAD DIMENSIONS | [1.13]
033(10) j - »
.85 - -
- - 052 REF10)
SEC 1 --—— - [1.31
12V - 0.75A ssap) 1 W PL | _:
2] |
REFERENCE LAND SIZE = .u:_’[;-(_';_:[uu
CUSTOMER 70 DETERMINE _AND LavOUT
Figure 34. Specification of Transformer
(Wurth Elektronik 750344710)
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BD7Fx00xxx-LB Series Reference Circuit

Application Note

Table.16 Bill of Materials
(V|N:24.0V / VoUT:12.0V, |OUTMAX:0-75A)

Description

Part Number /

Manufactuer

Series

Cl | 1uF Capacitor, Chip, 50V - - -
C2 | 10pF Capacitor, Chip, 50V - - -
C5 | 1000pF Capacitor, Chip, 50V - - -
C7 | 22uF Capacitor, Chip, 25V - - -
D1 | RBR1MM40A Diode, Schottky PMDU RBR1MM40A ROHM
D2 | TFZVTR18B Diode, Zener TUMD2M TFZVTR18B ROHM
D3 | RB160LAM-90 | Diode, Schottky PMDTM RB160LAM-90 ROHM
R1 | 1MQ Resistor, Chip, 1/16W - - -
R2 | 120kQ2 Resistor, Chip, 1/16W - - -
R4 | 3.9kQ Resistor, Chip, 1/16W - - -
R5 | 63.4kQ Resistor, Chip, 1/16W - - -
R6 | 1kQ Resistor, Chip, 2/5W - - -
R7 | 680Q2 Resistor, Chip, 1/4W - - -
Transformer, 13.97 x 18.25 x .
T1 | 20pH Np:Ns=1:1, Lp£10% 14.5mm 750344710 Wourth Elektronik
U1 BD7F200EFJ I.C. BD7F200EFJ HTSOP-J8 BD7F200EFJ ROHM
BD7F200HFN I.C. BD7F200HFN HSONS8 BD7F200HFN ROHM
90 13.0
30 e 12.8
70 / 12.6
/ 12.4
_ 60
8 / 12.2
3 50 >
g / 5120 [
40 S S ES==S———==——-
£ I > 118 —
w
30
11.6
20 11.4
10 11.2
0 11.0
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8
Tout[A] Tout[A]
Figure 35. Efficiency vs Load Current Figure 36. Load Regulation
(V|N:24.0V) (V|N:24.0V)
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BD7Fx00xxx-LB Series Reference Circuit Application Note

Precautions for use

(1) This document provides the BOM for evaluation boards. Small parts can also be selected for resistor, capacitor, and
transformer.

(2) When miniaturizing a resistor, consider decrease in rated power and withstand voltage.

(3) When miniaturizing a ceramic capacitor, consider decrease in withstand voltage. In addition, the capacity may be decreased
by DC bias characteristics, and the desired characteristics may not be obtained.

(4) If ceramic capacitor models differ even when they have the same capacity and withstand voltage, the capacity may be
decreased by DC bias characteristics depending on the model, and desired characteristics may not be obtained. Be sure to
check the DC bias characteristics.

(5) When miniaturizing a transformer, consider increase in direct current resistance and decrease in rated current. An increase in
DC resistance can cause a deterioration of power conversion efficiency. A decrease in rated current can saturate the
transformer when outputting a large current, which may deteriorate efficiency or make it impossible to obtain the desired
output current.

(6) This circuit constant is the value for our evaluation board. It may be necessary to adjust the constant for the actual board.

Carry out suitable evaluations.
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Revision History

Revision

Date Number Description
12. Mar. 2020 001 Initial release
9. Jun. 2020 002 Added the application circuit

2. V|N:12.0V / VOUT:12.0V, |OUTMAX:0-15A

3. V|N:24.0V / VOUT:24.0V, |OUTMAX:O-4A

4. V|N:24.0V / VOUT:24.0V, |OUTMAX:0-18A

5. V|N:24.0V / VOUT]_.4:15.0V, |OUT1-4MAX:O-15A
7. V|N:24.0V / VOUT:15.0V, |OUTMAX:O-6A

8. V|N:24.0V / VOUT:12.0V, |OUTMAX:0-75A
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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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