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Single Output Linear Regulators

All Product Selection

Output Current(A)

0.1t00.15  No.

BD7xxL.2 @ 7 BD7xxL5 @ 6
BD4xxM2@®@ 9 BD4xxM5 @ 8
BD357xY @ 5
::Z(B:)go : : 4 BAxxDDO ® 11
KOAGXISN BDxxFA1 0@ 3 BD3650 @ 16 | BA178Mxx @ 2 BDX<FDO ® | 10
BDxxFC0 @ 13

BDxxCOA ©@® 15 BDxxDOA @ B

BAxxBCO ® 18 | BAxxJC5 ® 17

BDxxGC0 ®©® 19

BDxxGA3®®@® 21 | BDxxGA5 ®0@® 20 BA1117 @ 4

Rated Input Voltage(V)

BDxxHA3 ®®@® 25 | BDxxHA5 ®®@® 24 | BDxxHCO ®®@® 23 | BDxxHC5 00@® 22

BUxxJA2 @ 36

BHxxNB1 ® 37 | BUxxSA4® 34 BDxxIA5 @0@ 27
BHxxPB1 ® 38 |BUxxSD2@® 35 BDxxKA5 @ 28 | BpxxICO 00@ 26
BHxxRB1 ® 40 | BUxxTA2 ® 33 BUxxSA5 @ 30
BHxxSA3 @ 39 [BUxxTD2® 32 BUxxSD5 @ 29

BUxxTD3 ® 31

*No. : Indicates the series number within the lineup on pages 5 to 11.
Target Applications @ Consumer

© Industrial equipment

@ Automotive

Low Quiescent Current (lo) Product Selection

Output Current(A)
0.1t00.15  No.

BD7xxL5 6pA
BD4xxM5 38pA 8
BD357xY 30pA 5

BD7xxL2 6pA 7
BD4xxM2 40pA 9

BDxxFCO0 500pA 13 BDxxFDO 500pA 10

CIOR(RCISN BDxxFA1 300pA 3 BD3650 500pA 16 BDxxCOA500pA 15 BDxxDOA500pA 12

BDxxGA3 600pA 21 | BDxxGA5 600pA 20 | BDxxGCO 600pA 19

Rated Input Voltage(V)

BDxxHA3 600pA 25 | BDxxHA5 600pA 24 | BDxxHCO 600pA 23 | BDxxHC5 600pA 22

BUxxJA2 33uA 36
BHxxNB160pA 37 | BUXXSA4 40pA 34 BDxxIA5 250pA 27
BHxPB1 2pA - RERY) BUXSD2 33pA G BUXxSA5 33pA 30 | BDxxICO 250pA 26
BHxxRB134pA 40 | BUxxTA2 40pA 33 BUxxSD5 33pA 29
BHxxSA340pA 39 | BUXXTD2350A 32
BUxxTD3 35pA 31

*No. : Indicates the series number within the lineup on pages 5 to 11.
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Single Output Linear Regulators

Compact Product Selection

Output Current(A)
0.1t00.15
45 to 50
30 to 36
. 18
>
(0]
(o]
£ 15 BDxxGA3 #B 21
S
o 10
E
3
g BUxxJA2 #A,#G 36
BHxxNB1 #D 37 | BUxxSA4 #J 34
BDxxIA5 #C 27
BHxxPB1 #D 38 | BUxxSD2 #A 35
6107 AN 40 | BUXxTA2 #D,4E 33 :3“23: x gg BDxxICO #C 26
BHxxSA3 #| 39 | BUxxTD2 #F 32 X
BUxxTD3 #A 31
*No. : Indicates the series number within the lineup on pages 5 to 11.
#A SSOP5 P -
(SOT-23-5)* A
2.9mmx2.8mmx1.25mm
*JEDEC
#F SSON004X1010 0
1.0mmx1.0mmx0.6mm 0
#B B o
2.0mmx3.0mmx0.6mm 0 #G SSONO004R1010 ‘
1.0mmx1.0mmx0.6mm 9
#C HVSOF6 '
1.6mmx3.0mmx0.75mm O
#H VCSP60N1 WL-CSP
1.0mmx1.04mmx6mm
Pitch:0.5mm
#D HVSOF5 9
1.6mmx1.6mmx0.6mm g
#1 VCSP6ON1 WL-CSP
0.96mmx0.96mmx0.6mm
Pitch:0.5mm
F- ol SSON004X1216 ‘
1.2mmx1.6mmx0.6mm ‘
#J UCSP50L1 WL-CSP
0.8mmx0.8mmx0.5mm
Pitch:0.4mm
Smaller

#K IR [vos)

0.8mmx0.8mmx0.33mm
Pitch:0.4mm

Smaller WL-CSP: Wafer level chip size package
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High Accuracy Product Selection

Output Current(A)

0.1t00.15  No.

+00/ %1
BD7xxL2 +2%*" 7 BO70d8 2% 18
BDAxxM2+2%*" 9 EDAaMs22%"
- BD357xY £2%*' 5
. BAxxDD0 £1%* 11
o
BDxFAT fz = BD3650 +2%" 16 BDxxFCO +1%" 13 BDxxFDO £1%* 10
S 1% BDxxDOA £1%*2 12
Ko
> BAXXJC5£1%* 17
s
> +304,%1
- BDXXGA3 £3%*" BDXXGA5 +3%*" BDxxGCO £3% ik
2 19 ) 19 0 e
< ° ° BA1117  +1.6,—2%*' 4
el
g BDxxHA3 £3%* | BDXXHAS 3% | BDxxHCO 3% 53 | BDXXHCS £3%*
o 1%+ +1%*2 +1%* +1%2
BUxxJA2 £2%* 36
BHxXxNB1£1%*2 37 | BUxxSA4 +0.6%* 34 BDxxIA5 *3%*' 27
BHxxPB1%1%* 38 | BUxxSD2+2%* 35 1% BDxxICO +3% 26
BHxxRB1+1%*2 40 | BUXxTA2 £1%** 33 BDxxKA5 £1%*? 30 +1%*2
BHxxSA3+1%*2 39 | BUxxTD2+1%* 32 BUxxSA5 *1%*? 29
BUXxTD3£1%* 31

*No. : Indicates the series number within the lineup on pages 5 to 11.
*1 : Output voltage tolerance over the entire temperature range
*2 : Output voltage tolerance at +25C

Low Saturation Selection

Output Current(A)
BD4xxM5 67mV 8
. BDxxFCO 60mV 13 BDxxFDO 40mV 10
> BDxxCOA 60mV 15 BDxxDOA 40mV 12
S
8
o
>
a2 BDxxGCO0 60mV 19
(=
8
S BDxxHC0 60mV 23 | BDxxHC5 40mV 22
o
BUxxJA2 85mV 36 :gx:?:s gg:z z;
BUxxSA4 80mV 34 BDxxICO 40mV 26
BUxxSD2 85mV 35 BUxxSA5 80mV 30
BUxxSD5 85mV 29

*No. : Indicates the series number within the lineup on pages 5 to 11.
*Input/output voltage tolerance when lo=0.1A Please increase the value by 5x when lo=0.5A. Please note that these values are approximate.

AEC-Q100 Qualified Products
Output Current(A)
6

BD7xxL2 Gradel 7 BD7xxL5 Gradel
BD4xxM2Gradel 9 BD4xxM5 Grade1 8

COR(IKISN BDxxFA1Grade2 3 BDxxCOA Grade1 15

BDxxGA3 Grade2 21 | BDxxGA5 Grade2 20 | BDxxGCO Grade2 19

Rated Input Voltage(V)

BDxxHA3 Grade2 25 | BDxxHA5 Grade2 24 | BDxxHCO Grade2 23 | BDxxHC5 Grade2 22

BUxxJA2 Gradel 36

BUXxSD2 Grade? 35 BDxxIA5 Grade2 27 | BDxxICO Grade2 26

*No. : Indicates the series number within the lineup on pages 5 to 11.
Grade1:—40TC to +125T
Grade2:—40T to +105C
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Single Output 3-Pin Linear Regulator Lineup

Output Voltage(V)
Output
. Rated | Output Input
Sﬁrcges Series Input | Current Voltage A\(/;::Iltjargs \(/\R/E)F Coﬁ:&:ﬁﬁon
: V) A) (V) Variable Fixed (%) y - A'))
Ko)
9
g
(i)
BA178xx/ 5.0/6.0/7.0/8.0/9.0/10/12/ N
1 BA78xx 3% | 10 751033 - 15/18/20/ 24 . 45 -
BA178Mxx/ 50/6.0/7.0/8.0/9.0/10/12/
. . . . ) . 4 o o
2 BA78Mxx 3 | 05 7.51t0 33 1571820/ 24 +4 45
3.0to 12 — +1 0.8 0.3 N4
3 BDxxFA1 30 0.1 (Vo+3) to 25 — 3.3/5.0/54/12 +1 — 0.3 —
— 5.0 +21 — 0.3 N4
+1.6
4 BA1117 15 1.0 2.65t0 10 1.2510 8.6 — o 1.25 1.7 —
*1 : Accuracy over the entire temperature range
*2 : xx are placeholders for alphanumeric characters that correspond to the output voltage
ROHM offers a lineup of fixed output products equivalent to the ’ Part Number Explanation ‘
industry standard uA7800 series of fixed output positive
voltage power supplies released by Fairchild in 1976. |Z| | 7118l [m IE |E| CP
A wide range of output voltages is available, including 5V-10V,
12V, 15V, 18V, 20V, and 24V, with an output voltage accuracy of
P g v Series Output Package
less than £4%. Users can select from among 3 output currents 178: Fixed Positive Output Voltage CP : TO220CP-3
100mA (BDxxFAT1), 500m (BA178Mxx), and 1A (BA178xx). An 78xx series 82 : ggx FP : T0252-3
input-output voltage difference of around 2-3V is needed. Output Current .
However, models equivalent to the pA7900 series of fixed [Blank] : 1A :
M : 500mA 24 24V

negative voltage output power supplies are not available.

78xX series 78MxXx series

Pin-Compatible Pin-Compatible
PHA78xx, LM78xx, MC78xx, AS78xx, SP78xx, KA78xx, HA78Mxx, LM78Mxx, MC78Mxx, KA78Mxx, IFX78Mxx,
IFX78xx, NOM78xx, NCV78xx, L78xx, TA78xx etc. NJM78Mxx, AN78Mxx, L78Mxx, TA78Mxx etc.
BA178xx series BA178Mxx series
mVin Max. . 35V =Vin Max. . 35V
L RVAI 1 7.5V to 33V LRV 1 7.5V to 33V
u|o 1A "o . 500mA
=\o 1 BV/6V/7V/[8V/9V/10V/12V/15V/18V/20V/24V =\Vo . 5V/6V/7V/[8V/9V/10V/12V/15V/18V/20V/24V
® Qutput Accuracy : 4% ® Qutput Accuracy : 4%
® QOvercurrent Protection, Thermal Shutdown, = Qvercurrent Protection, Thermal Shutdown,
Safe Operating Area Limiting Circuit Safe Operating Area Limiting Circuit
T\/OUT V\NTlNPUT OUTPUTTVOUT
1 m 1T | common | [ m
= | TO220CP-3 | TO252-3 = | TO220CP-3 | TO252-3
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Functions Target Applications
S Operati 5
o S 2 o . pera I?g 2
E > g = © “ emp_era;a e Package El Series Name*2
. £ = . =
83%| 5 | 2 |Es| 2 | g3 © : s |2
888 | 8 8 | éa | £ |3d& 3 I E
BA178xxCP/
TO220CP-3 v = = oy 8x:ép
v — — v v V4 — —40to +85
BA178xxFP/
10252-3 v o o BA78xxFP
BA178MxxCP/
TO220CP-3 N4 — — BA78MxxCP
v — — N4 N4 N4 — —40 to +85 BA178MxxFP/
TO252-3 v — — X
BA78MxxFP
v N4 — N4 N4 — — —25to +85 HTSOP-J8 v — — BDOOFA1WEFJ
v N4 — N4 N4 — — —251t0 +85 SOT89-3K N4 — — BDxxFA1FP3
v N4 — N4 N4 — AEC-Q100 —40 to +105 SSOP5 — — v BDxxFA1MG-M
v — — v Vv — — —20 to +105 TO252-3 v — — BA1117FP
ROHM offers a lineup of variable output products equivalent to ‘ Part Number Explanation ‘
the low saturation output LM1117 series, which is the
successor to the industry standard LM317 series released by Bl D IE IE Fllal 11wl [eFy
National Semiconductor in 1977.
The input-output voltage difference ranges from around 2V for Output Voltage ‘
conventional products to 1.2V with LDOs. Features include a 00 : Variable Package
wide output voltage range from 1.25V to 8.6V with an output gi : 2% EPSS:SSOOPT589_3K
voltage accuracy of less than £1% and an output current of 1A. J2:12v EFJ - HTSOP-J8
Enable
Rating [Blank] : None
F .30V Output Current W. M : There

Pin-Compatible
PA78Lxx, LM78Lxx, MC78Lxx, AS78Lxx, AP78Lxx, ZR78Lxx,
SP78Lxx, KA78Lxx, NJM78Lxx, AN78Lxx, L78Lxx, TA78Lxx etc.
BDxxFA1 series
=V Max. 1 30V = Qutput Ceramic
LAVAIN :(Vo+3)V to 25V Capacitor Compatibility
La[e] - 100mA = Soft Start
m\o 1 8.3V/5V/5.4V/12V ® Qvercurrent Protection,
® Qutput Accuracy : £1% Thermal Shutdown
VINTVCC Vo TVOUT
1 GND I !’
Jf_ | SOT89-3K

1117 series

A1:100mA

Pin-Compatible

= Qutput Accuracy : £1%

ADJ

VOuT

V\NTVIN
1

LM1117, AP1117, ZLDO1117, AZ1117, SPX1117, RC1117,
FAN1117, IFX1117, IRU1117, LT1117, NX1117 etc.

BA1117

=Vin Max. L 15V = Qutput Ceramic

LAV . 2.65V to 10V Capacitor Compatibility
"o 1A = Qvercurrent Protection,
=Vo 1 1.25V to 8.6VA]Z Thermal Shutdown

Vour

=

| TO252-3

Linear Regulators Selection Guide 06




Single Output LDO-Type Linear Regulator Lineup

30V to 50V Rated Input

Series
No.

10

11

12

13

14

15

16

*1 : Accuracy over the entire temperature range
*2 : xx are placeholders for alphanumeric characters that correspond to the output voltage

07 Linear Regulators Selection Guide

Series

BD357xY

BD7xxL5

BD7xxL2

BD4xxM5

BD4xxM2

BDxxFDO

BAxxDDO0

BDxxDO0OA

BDxxFCO

BAxxCCO

BDxxCOA

BD3650

BDxxFA1

Output Voltage(V)
Output Q
) 5| v | oo | [E
™ | ® (V) Variable Fixed ResTEeE) ()| ComE e 858
(%) 2 |55 8
€ |88&¢
g 18838
— 33/50 27 | — | 30pA | — |
50 | 05 451036 281012 |33/5.0 27 | 126 | 30pA | v
28t012 |33/50 27 | 126 | 30pA | o v
50 | 05 4171045 — 33/50 21 | — 6UA — | v
50 | 0.2 4371045 — 33/50 21 | — BUA — | v
— | v
45 | 05 4.010 42 — 33/50 21 | — | 38uA
v v
— | v
45 | 02 3.910 42 — 33/50 21 | — | 40pA
v v
15/18/25/3.0/3.3/
35 | 2.0 401032 151016 | 2 0)g0ro0) 0/ 10016 +1 | 075 | 05mA | v v
= = 1 | — | oomA | — | —
151016 — 1 [ 127 | 09mA | -
15/1.8/25/3.0/33/
35 | 2.0 301025 — Lolaenass +1 | — | oomA | v —
15/1.8/25/3.0/33/ N o
15016 |15/18/25/3 +1 | 127 | oomA | o
35 | 2.0 401025 3.0t015 — +1 [ 075 | 05mA | v
- 33/50 1 | 075 | 06mA | — |
35 | 1.0 4.01026.5 15/1.8/25/3.0/33/
101015 154/80/9.0/12/15/16 #1075 | 05mA | v |
3.0/33/50/60/7.0/
- 80/9.0/10/12/15 2 | — | 25mA | — | —
301015 — +2 |1225| 25mA | v —
35 | 1.0 401025 EEYITIEIIIT
Sol32 /50170180 +2 [1225| 25mA | v | —
801018 o 50/60/7.0/80/
oo SOITOLE +2 |1225| 25mA | v _
— 8.0/9.0 1 | — | 06mA | — 7
= 8.0 37 | — | 05mA | — 7
— 3.3/5.0/8.0/9.0 +31 | — | 05mA | — v
35 | 1.0 | (Vo+1.0)t0265
- 33/50 £ | — | 06mA |
10t015 |3.3/50/80/9.0 31 | 075 | 05mA | o v
36 | 03 5.6 10 30 — 5.0 21 | — | o5mA | — v
301012 — 1 | 08 | 03mA | 7
30 | 0.1 (Vo+3) to 25 — 33/50/54/12 1 | — | 03mA | — v
— 5.0 +21 — 0.3mA N4 N4




Functions Target Applications
Operating
T t
- ° z . e % < Other emp_lt_eara dre Package 5 < e Series Name*2
2 £ES | B =2 g IS E 5
5 | 58| 85| E8 | 2% (©) S | 55| E
£ | 58| 25| 22 | €% s |83 | =S
n (o) a} (O} (=N} (ONN (&) Suw <
— — v v — — —40to +125 T0O252-3 — — v BD357xYFP-M
— — / v — — —40 to +125 T0252-5 — v BD357xYFP-M
— — v v — — —40to +125 HRP5 — — V BD357xYHFP-M
— — V. v — AEC-Q100 | —40to +125 TO252-3 — — Y BD7xxL5FP-C
HTSOP-J8 — — v BD7xxL2EFJ-C
— — v v — AEC-Q100 | —40to +125 TO252-3 — — v BD7xxL2FP-C
SOT223-4 — — v BD7xxL2FP3-C
¥ ¥ - Tj T0252-3 — — N BD4xxM5FP-C
- | - — | AEC-Q100 | _4010+150 [ TO263-3 — "= [ ~ | BD4xxMsFP2-C
Tj T0252-J5 — — N BD4xxM5WFPJ-C
Tj SOT223-4 — — N BD4xxM2FP3-C
v v AEC-Q100 | 40 10 +150 HTSOP-J8 — — N BD4xxM2EFJ-C
B B B ] Tj SOT223-4 — — / BD4xxM2WFP3-C
VoY AEC-Q100 | 4010 +150 [ HTSOP-U8 — [ = [ . | BD4xxM2WEFJC
HRP5 NV — — BDxxFDOWHFP
— — — — - +
v v 251085 T0263-5 v — — BDxxFDOWFP2
— — NV NV v — —40 to +125 TO220FP-3 V — — BAxxDDOT
— — NV IV NV — —40 to +125 TO220CP-V5 N — — BAOODDOWCP-V5
— — v v v — —40 to +125 TO220FP-5 4 — — BAXxDDOWT
— — NV v v — —40 to +125 HRP5 v — — BAXxDDOWHFP
— — v v — — —40to +105 HRP5 v — — BDOODOAWHFP
— — V v — — —25 to +85 TO252-3 v — — BDxxFCOFP
HTSOP-J8 N — — BDxxFCOWEFJ
— — — — —25 to +85
v v TO252-5 v — — BDxxFCOWFP
TO220FP-3 N — — BAxxCCOT
— — v v v — —40 to +12
010125 ™ 00523 v | = | =T BAxCCoFP
TO220CP-V5 N — — BAOOCCOWCP-V5
- =YY - 4010 125 I 550 0FP-5(V5) v | — | — | BAOOCCOWT-V5
— — v v v — —40 to +125 TO220FP-5 V4 — — BAXxCCOWT
— — v v v — —40to +125 TO252-5 v — — BAxxCCOWFP
— — 7 7 — — —40to +105 TO252S-3 v — — BDxxCOAFPS
— — / / — AEC-Q100 | —40to +125 TO252S-3 — — / BD8OCOAFPS-C
TO252-3 — — V BDxxCOAFP-C
— — v v — AEC-Q100 | —40to +125 HRPS — — v BDXxCOAHFP.C
TO263-3 — — / BDxxCOAFP2-C
— — NV NV — — —40 to +105 TO252-5 N — — BDxxCOAWFP
TO252-5 — — NV BDxxCOAWFP-C
— — v v — AEC-Q100 | —40to +125 HRP5 — — v BDxxCOAHFP-C
TO263-5 — — NV BDxxCOAWFP2-C
— — v v — — —40to +125 TO252-3 — - V4 BD3650FP-M
NV — v v — — —25 to +85 HTSOP-J8 N — — BDOOFA1WEFJ
NV — NV NV — — —25to +85 SOT89-3K v — — BDxxFA1FP3
N — v v — AEC-Q100 | —40to +105 SSOP5 — — v BDxxFA1MG-M
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Single Output LDO-Type Linear Regulator Lineup

7V to 18V Rated Input

Output Voltage(V)
Output
Site cor Rated | Output Input Voltage | Veer Current E
No. eries Input | Current Voltage Accuracy| (V) Consumption gE =
V) A) V) Variable Fixed (%) (mA) 3.3
o (&) g ﬁ
g (238
b 888
B 15/18/25/30/33/50/ | . | _ 05 .
17 18 15 3.0t0 16 6.0/6.3/8.0/9.0/12 - :
15t0 12 — +1 | 1.25 0.5 v —
15/1.8/25/3.0/3.3/5.0/
- 6.0/7.0/8.0/9.0/10 2 - 05 - | -
15/1.8/25/3.0/3.3/5.0/
=+ _
18 18 | 1.0 3.0t0 16 60/70/80/90710 +2 | 125 0.5 v
181012 N 8/25/33/50/90 | +2 | 125 05 v | =
— +2 | 125 0.5 v —
1 8)25/50/55 )50, 1 | 08 0.6 v v
15/1.8/25/3.0/3.3/5.0 -
19 BDxxGCO 15 | 1.0 451014 151013 |60/70/807/90/10/15 +31 | 0.8 0.6 v v
+37 | 08 0.6 v v
+1 | 08 0.6 v v
15/1.8/25/3.0/3.3/5.0/ -
431
20 BDxxGA5 15 | 05 451014 151013 [60770/680/90/10/15 +37 | 0.8 0.6 v v
37 | 08 0.6 v v
+1 | 08 0.6 v v
15/1.8/25/3.0/3.3/5.0/
21 BDxxGA3W 15 | 0.3 451014 15t0 13
6.0/7.0/8.0/9.0/10/12 T | 08 06 Y Y
37 | 08 0.6 v v
+1 | 08 0.6 v v
20 [EEVRCICIM 10 | 15 451080 15107.0 |§5)18/25/80/83180/ o505 |06 | v | v
37 | 08 0.6 v v
0.8107.0 +1 | 08 0.6 v v
23 BDxxHCO 10 | 10 4.5108.0 15107.0 é-gf;-g/ 25/3.0/33/50/ 431 | o8 0.6 v v
15t07.0 +37 | 0.8 0.6 Y v
+1 0.8 0.6 J NV
24 BDxxHA5 10 | 05 4510 8.0 15t07.0 ;:gf;:g/ 2.5/30/33/80/ 537 08 0.6 v v
37 | 0.8 0.6 v v
+1 | 08 0.6 v v
25 BDxxHA3 10 | 03 4.5108.0 15t07.0 é'gf;'g/ 25/30/33/50/ 5T o 0.6 v v
37 | 08 0.6 v v
1.0/1.2/1.25/1.5/1.8/ i
25/26/3.0/3.3 #op 08 ) 025 | VoV
26 BDxxICO 7 1.0 241055 0.810 4.5 +1 | 08 0.25 v v
;’8 5 ;g /15/1.8/25/ +3 0.8 0.25 N2 N4
R +31 | 0.8 0.25 v v
o)1t ras +1 | 08 0.25 v v
1.0/12/15/1.8/25 i
27 BDxxIA5 7 | o5 241055 081045 |3.0/33 37 )08 | 025 | v |
31 | 08 0.25 v v
— 31 | 08 0.25 v v
_ 1.0/12/15/1.8/25/ i B B
30735 +1 0.35 v
28 BDxxKA5 7 0.5 231055
10t040 |30012/15/1.8/25/ £ 075 | 035 | o | v

*1 : Accuracy over the entire temperature range
*2 : xx are placeholders for alphanumeric characters that correspond to the output voltage
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Target Applications

Operating
» ° Other Temp_le_zarature Package o Series Name™
s | 8| 8s| 55|28 (o) TR
8 |38 |88 | £5|3& S | 8§ | 2
— v v — —40to +105 TO220FP-3 N4 — — BAxxJC5T
v — —40 to +105 TO220FP-5 v — — BAOOJC5WT
- N _ _
vl — oo o =T =T BAescor
TO252-5 v — — BAxxBCOWFP
v v — —40 to +105
TO220FP-5 N4 — — BAxxBCOWT
— v v — —40 to +105 TO220FP-5(V5) v — — BAxxBCOWT-V5
— N4 v — —40 to +105 TO220CP-V5 N4 — — BAxxBCOWCP-V5
N4 v v — —25to +85 HTSOP-J8 v — — BDxxGCOWEFJ
N4 v v — —40 to +105 HTSOP-J8 — N4 — BDxxGCOMEFJ-LB
N4 v v AEC-Q100 | —40to +105 HTSOP-J8 — — v BDxxGCOMEFJ-M
N4 v v — —25to +85 HTSOP-J8 Ve — — BDxxGA5SWEFJ
N4 v v — —40 to +105 HTSOP-J8 — v — BDxxGA5MEFJ-LB
v v v AEC-Q100 | —40to +105 HTSOP-J8 — — v BDxxGA5MEFJ-M
HTSOP-J8 v — — BDxxGA3WEFJ
N4 v v — —25to +85
VSONO008X2030 v — — BDxxGA3WNUX
N4 v v — —40 to +105 HTSOP-J8 — N4 — BDxxGA3MEFJ-LB
N4 v v AEC-Q100 | —40to +105 HTSOP-J8 — — Vv BDxxGA3MEFJ-M
N4 VA VA — —25to +85 HTSOP-J8 V4 — — BDxxHC5WEFJ
N4 V4 V4 — —40 to +105 HTSOP-J8 — N4 — BDxxHC5MEFJ-LB
N4 v v AEC-Q100 | —40to +105 HTSOP-J8 — — v BDxxHC5MEFJ-M
N4 v v — —25to +85 HTSOP-J8 v — — BDxxHCOWEFJ
N4 VA VA — —40 to +105 HTSOP-J8 — N4 — BDxxHCOMEFJ-LB
NV V4 N4 AEC-Q100 | —40to +105 HTSOP-J8 — — v BDxxHCOMEFJ-M
NV v NV — —25to +85 HTSOP-J8 V4 — — BDxxHA5SWEFJ
N4 V4 V4 — —40 to +105 HTSOP-J8 — v — BDxxHA5SMEFJ-LB
N4 v v AEC-Q100 | —40to +105 HTSOP-J8 — — N4 BDxxHA5SMEFJ-M
N4 V4 VA — —25to +85 HTSOP-J8 v — — BDxxHA3SWEFJ
N4 v v — —40 to +105 HTSOP-J8 — Vv — BDxxHASMEFJ-LB
N4 V4 V4 AEC-Q100 | —40to +105 HTSOP-J8 — — v BDxxHA3SMEFJ-M
N4 v v — —25to +85 HVSOF6 v — — BDxxICOWHFV
N4 v v — —25 to +85 HTSOP-J8 N4 — — BDxxICOWEFJ
v v v — —40 to +105 HTSOP-J8 — v — BDxxICOMEFJ-LB
Vv v v AEC-Q100 | —40to +105 HTSOP-J8 — — v BDxxICOMEFJ-M
N4 v v — —25to +85 HTSOP-J8 v — — BDxxIASWEFJ
N4 v v — —40 to +105 HTSOP-J8 — v — BDxxIASMEFJ-LB
N4 v v AEC-Q100 | —40to +105 HTSOP-J8 — — N4 BDxxIASMEFJ-M
N4 v v AEC-Q100 | —40to +105 HVSOF6 — — v BDOOIASMHFV-M
— v v — —40 to +105 TO252-3 v — — BDxxKA5FP
TO252-5 N4 — — BDxxKASWFP
v NV — —40 to +105
SOP8 v — — BDxxKASWFP
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Single Output LDO-Type Linear Regulator Lineup

5.5V to 6.5V Rated Input

Output Voltage(V)
Rated | Output Input Ol Current
Series Seri Voltage | Vrer ’ ©
No. eries Input | Current Voltage Accuracy| (V) Consumption =
v | ® W Variable Fixed (%) (©A) g £
° JoR
() = 5
3 |38¢
= S5 ® O
w (e oNe}
29 BUxxSD5 6.5 0.5 1.71t06.0 — 1.8/3.3 +2 — 33 v v
30 BUxxSA5 5.5 0.5 1.8105.0 — 3.0/3.3 +1 — 33 N4 N4

1.0/11/12/1.25/1.3/

15/1.8/185/1.9/2.0/
Sl BUxxTD3 65 | 02 17106.0 — + | — 35
XX © 21/25/2.6/27/28/ VoY

2.85/29/8.0/31/32/3.3

1.0/1.05/1.1/1.15/1.2/
1.25/1.3/15/1.8/1.85/
32 BUxxTD2 6.5 0.2 1.7t0 6.0 — 1.9/2.0/2.05/2.1/2.3/ +1 — 35 Vv v
25/26/27/275/2.8/

2.85/2.9/3.0/31/32/3.3

15/1.8/25/26/27/28/
33 BUxxTA2 6.5 0.2 25t05.5 — 585/29/30/31/82/35 | X1 — 40 v v

1.8/25/255/2.8/3.0/

Y BUxxSA4 65 | 02 171055 — 35 +06 | — 40 v v
12/15/1.8/25/2.8/

K BUxxSD2 65 | 02 1.7106.0 — 3.0/33 21 | — 33 v v
1.0/11/12/1.25/15/
1.8/2.5/2.8/2.85/2.9/ +2 — 35 v v
3.0/3.3/3.4

36 BUxxJA2 65 | 0.2 1.7t0 6.0 — 1.0/1.2/1.25/1.5/1.8/ +2 — 33 v v

25/28/285/3.0/3.3

10/12/125/15/18/ | 4pu | _ v Y
25/2.8/2.85/3.0/33 +2 33

7a BHxxNB1 6 | 0.15 251055 — g.ﬂg.g/z.ss/z.g/sm 1 | — 60 v v
12/15/1.8/25/28/

Bl BHxxPB1 65 | 0.15 171055 — vesolstas 1 | — ° v v

Bl BHxxSA3 65 | 0.15 221055 — 1.8/2.8/3.0 1 | — 40 v v
15/1.8/25/2.8/2.9/

40 BHxxRB1 6.5 | 0.15 251055 — 30/31/33 +1 — 34 Vv v

*1 : Accuracy over the entire temperature range
*2 : xx are placeholders for alphanumeric characters that correspond to the output voltage
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Functions Target Applications
Operating
Other Temp_?;ature Package Series Name*?
oo = c | &« (0) 5 2| ¢
5 2| ES | g2 |[£8 E 22| 8
o | 38 | 88| €8 | =8 3 |85 | §
£ | 58 | ¢8| 22 | g8 s |83 | 2
0 [o)a) oo F o o (&) Su <
— v v v — —40to +105 | SSOP5 v — BUxxSD5WG
— | = v | v ]| - — ~4010H105 | (Bt %0.33) v | — | — | Buxsaswawz
— v v v — — —40to+85 | SSOP5 v — — BUxXTD3WG
— v v v — — —40to +85 | SSON004X1010 v — — BUxxTD2WNVX
SSON004X1216 v — — | BUxxTA2WNVX
— v v v/ — — —40 to +85
HVSOF5 v — — | BUxXTA2WHFV
e VA VA — —4010+85 | 00 o0 55) v | = | — | BuxsaswawL
— — v v — AEC-Q100 | —40to +105 | SSOP5 — — v BUxxSD2MG-M
- v v v - AEC-Q100 | —40to +125 | SSONO004R1010 - - v BUxxJA2MNVX-C
- - v v - AEC-Q100 | —40to +125 | SSOP5 - - v BUxxJA2VG-C
— v v 4 — AEC-Q100 | —40to +125 | SSOP5 — — v BUxxJA2DG-C
— — v v — — —40to +85 | HVSOF5 v — — BUxxNB1WHFV
v v v v — | Light load mode| —40to+85 | HVSOF5 v — — BUxxPB1WHFV
VCSP60N1
— | = v | v ] = — —a0t0+85 | [ ohc ox0.675) v | — | — | BuxmBIWGUT
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Single Output LDO-Type Linear Regulator Selection Charts

: A +2% Accuracy Over the Compatible with Output
Loty (lsaieei CL e el Gled: Entire Temperature Range Ceramic Capacitors
45V Rated
BD4xxM5-C il

500mA output —)

50V Rated
BD7xxL5-C  [hakas BD357xY-M
ﬁ

BD4xxM5W-C

500mA output
Enable

500mA output
6pA ultra-low
quiescent current

500mA output
Enable
Variable output

e

Ultra-low
quiescent current
Large current

BD4xxM2-C  [EiE

200mA output —

Large current

BD7xxL2-C

200mA output
6uA ultra-low
quiescent current

BD4xxM2W-C

200mA output
Enable

35V Rated
Output Ceramic Capacitor Compatible Products

BDOOFA1W

+1% accuracy

Automotive-grade

0.1A output
Enable

Soft start
Variable output
—25C to +85C

I With Enable

BDxxFA1

+1% accuracy
0.1A output
Soft start
—25C to +85C

>

Wide
Ceramic operating _
BAxxDDOW capacitor BDxxFDOW temperature BDOODOAW
+1% accuracy ~ compatibilty  +19, accuracy R +1% accuracy Automotive-Grade
2A output 2A output 2A output
Enable Enable Enable
Variable output Variable outpu Variable output
t—25°C to +85C —40°C to +105C BD3650-M
With Enable +2% accuracy over the
entire temperature range
300mA output
BAxxDDO —40° Cto +125CC
+1% accuracy
2A output
S Ceramic Wide
capacitor operating
BAxxCCow  compatibiity — ppyyFcow ~ lemperatre  ppyxCOAW , BDxxCOAW-C
L High accuracy 2 Automotive-grade
arge £2% accuracy £1% accuracy £1% accuracy +3% accuracy over the
current 1A output — output — output — i temperature range
High Enable Enable Enable 1A output
accuracy Variable output Variable output Variable output Enable
—25°C to +85C —40°C to +105C Variable output
) —40°C to +125°C
With Enable
Wide
Ceramic capacitor compatibility ?epr?]rpaeflrg?ure
BAxxCCO0 High accuracy BDxxFCO range BDxxCOA Automotive-grade BDxxCO0A-C
+2% accuracy : +1% accuracy +1% accuracy — +3% accuracy over the
1A output 1A output 1A output entire temperature range
Variable output —40°C to +105C 1A output
—25°C to +85C —40°C to +125C

BDxxFA1M-M

+1% accuracy
0.1A output
Enable

Soft start

—40°C to +105C
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18V Rated

+2% accuracy over the —) +2% accuracy over the

entire temperature range entire temperature range
1.5A Output 1.5A Output
Enable
T Variable output
Large current

BAxxBCO T —— BAxxBCOW

+2% accuracy over the 2% accuracy over the

entire temperature range — e temperature range

1A Output 1A outputEnable
Variable output

15V Rated 10V Rated | 7V Rated

Output Ceramic Capacitor Compatible Products
Enable-Equipped Products

+3% Accuracy Over the Entire Temperature Range

Automotive-Grade Industrial-grade

1.5A Output BDxxHC5W BDxxHC5M-M BDxxHC5M-LB

10V Rated 10V Rated 10V Rated

Large current

1A output BDxxGCOW BDxxGCOM-M BDxxGCOM-LB
15V Rated ;‘“;m 15V Rated
naus
BDxxHCOW BDxxHCOM-M BDxxHCOM-LB
10V Rated 10V Rated

BDxxICOW BDxxICOM-M BDxxICOM-LB
7V Rated 7V Rated

Large current

500mA output BDxxGA5W BDxxGA5M-M BDxxGA5M-LB
15V Rated Auto 15V Rated

BDxxHA5W BDxxHA5M-M BDxxHA5M-LB
10V Rated 10V Rated

BDxxIA5W BDxxIA5M-M BDxxIA5M-LB

7V Rated 7V Rated 7V Rated
With Enabl
BDxxKkAs Ml BDxxkASW )
7V Rated 7V Rated Large current

Compact

Autol
300mA output BDxxGA3W Tl BDxxGA3M-M BDxxGA3M-LB

15V Rated 15V Rated
BDxxHA3W BDxxHA3M-M BDxxHA3M-LB
10V Rated 10V Rated
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Single Output LDO-Type Linear Regulator Selection Charts

5.5 to 6.5V Rated
Output Ceramic Capacitor [l Enable-Equipped
Compatible Products Products Current Products High PSRR Products

Low Noise Products

BUxxJA2D -C

+2% accuracy over the
entire temperature range
200mA output

Output discharge
SSOP5

Low Input Voltage Products : >1.7V —40C to +125°C

Output discharge T

BUxxJA2V -C

+2% accuracy over the
entire temperature range
200mA output
SSOP5

—40°C to +125C

4
BHxxPB1W BUxxJA2M-C m BUxxSD5W

Output Discharge Products

High PSRR Products

+1% accuracy +2% accuracy over the +1% accuracy +2% accuracy over the
150mA output entire temperature range 500mA output entire temperature range
Light load efficiency 200mA output CSP(H : 0.33mm) 500mA output
Compact package SSOP5
—40°C to +125C
Wide operating
temperature
Large current ran::
Low profile Large current
Low noise
BUxxTD3W BUxxTD2W csp BUxxSA4W Automotive-grade m
+1% accuracy +1% accuracy +0.6% accuracy ) 2% accuracy over the
200mA output 200mA output 200mA output entire temperature range
Compact package CSP(H : 0.55mm) 200mA output
SSOP5
—40°C to +105C
T Low input voltage
CSP

BUxxTA2W

+1% accuracy
200mA output
High PSRR

T Large current

Fast transient .
m response BHxxRB1W High PSRR BHxxNB1W

+1% accuracy RIgh (R +1% accuracy Low noise +1% accuracy
150mA output @ 150mA output — 150mA output
CSP(H : 0.675mm) CSP(H : 0.675mm) High PSRR
Fast transient

response

High PSRR
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Single Output Ultra-Low LDO-Type Linear Regulators

Low Power Supply Solutions

This series of ultra-low LDO-type linear regulators with built-in low ON resistance transistors provides the optimum solution for power
supply systems requiring multiple low voltages, such as those using digital signal processing ICs. Ultra-low-LDO-type linear
regulators deliver superior low input-output voltage characteristics and low input voltage operation while achieving efficiency
comparable to that of switching regulators. This makes it possible to reduce the number of external parts, including the inductor.

5v Switching _| 15v 5v Switching _| > =~ 15v
Regulator _| Regulator _|
1 I 1 T
é
Replace from SMPS
_| 1.5V
5v Switchi
R:;:Ialtl:)gr = v BD35xxx _El n=80%
_| ° i 1.2v
1 L
- - L

Product Example B D35 1 2 M U V

= |nput voltage - 0.7V to (Vec—1)V _
=Output voltage - 0.65V 10 2.7V Ultra-Low LDO-Type Linear Regulator
= Output current - 3A Low Wattage
= High accuracy reference voltage circuit . 0.65VE1% té’a ﬁﬁﬁ%&?@iﬂ?ﬁi&?we’ MOSFET
=Nch power MOSFET ON resistance - 65mQ /
= Minimal input-output voltage difference : 100mV Max(lo=1A.Vin=1.2V) 7

) } IN mi * vouT
= Soft start prevents inrush current during power ON JVM T
=Power Good output with adjustable delay setting VCC=6V—>> =

Gate Drive Power Supply

=Enable function
=Under Voltage Lock Out circuit(UVLO)

Low Output
: B Low Input High Accuracy Low Voltage
= Thermal Shutdown CerUIt(TSD) Nch Power MOSFET Drive Circuit Reference Circuit
= Overcurrent Protection circuit(OCP) Low Input Voltage Operation \ Low Output Voltage Operation
Input-Output Operatin
Output Input Voltage(V) Output | Voltage | "R P! _ p g
Voltage | Power | Variable Temperature
Part No. Current Voltage |Accuracy |y; UVLO| OCP | TSD Ta Package
A | Voo Vi (V) | (o) |PMEreresi ) Good | Soft Star ©)
BD3550HFN 0.5 4.31t05.5[0.95to (Vcc—1)| 0.65 t0 2.7 40 HSONB8
BD3507HFV 0.55 |[45t055]| 1210 (Vec—1) |0.65102.7 30 HVSOF6
BD3551HFN 1.0 4.3t05.5(0.95 to (Vec—1) [ 0.65 t0 2.7 20 HSONB8
+1 — v v Recovery|Recovery |[—10 to +100
BD3506F 25 43t05.5| 1.2t0 (Vec—1) [0.65t0 2.5 12 SOP8
BD3552HFN 2.0 4.3105.5(0.95to (Vce—1) [ 0.65 t0 2.7 10 HSONB8
BD3508MUV 3.0 4.3105.5[0.75t0 (Vec—1)| 0.65 10 2.7 6.5 VQFN020V4040
BD3540NUV 0.5 3.0t05.5[0.95 to (Vec—1)| 0.65 to 2.7 40 Recovery VSONO010V3030
BD3541NUV 1.0 3.0t05.5/0.95 to (Vcc—1) | 0.65 to 2.7 20 Recovery VSONO010V3030
= v v v/ |Recovery ~10to +100
BD3512MUV 3.0 4.31t05.5| 0.7 to (Vec—1) | 0.65 10 2.7 6.5 Latch VQFN020V4040
BD3509MUV 4.0 4.3t05.5]| 0.7 to (Vec—1) | 0.6510 2.7 2.8 Recovery VQFN020V4040
BD3504FVM |External FET[4.5 to 5.5 0.65to0 2.5 — MSOP8
V°T\(,'°X_R1°)) o + — v v I_S?Ph Latch |—10to +100
BD3521FVM |Extemnal FET|4.5 to 5.5 e 15 — ate MSOP8

UVLO : Under Voltage Lock Out
OCP : Overcurrent Protection
TSD : Thermal Protection
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Multi-Output LDOs

Functions
> =
= Kel c
Output 2| 2 S Operating
No. of |Rated Output| Input Output Current | 2 L9
Part No. |ouputs| Input | oh [Current| Voltage Voltage A\écélltjarggy V\F‘/EF Consumption 2 gl = 2|2 FOtther Temp_lgarature Package
V) W[ W W) o v 53| 8 &5 | U g mm)
O A ) =
21225 | 0| 3| E
|28 &|2|e|¢e
S|88|86 | 35| 8| ~E
1 |06 |41t016 33 i || =
BA30EQOWHFP | 2 | 18 0O7TmA| v | — | = | = |V |V = —25 10 +105| HRP7
2 |06 |2.810 Vil |Variable 0.8t03.3| 2 | 0.8
1 1.0 33 2 | —
BA3259HFP 2 | 15 4.75t0 14 3MA | — |V | — | — |V |V — 0to+85 | HRP5
2 [10 Variable 0.8 t0 3.3| =*2 0.8
1|05 33 2 | =
BA33D15HFP | 2 | 18 41t016 0o7TmA| — |V | — | — |V |V — —25 to +105| HRP5
2 |05 15 +o [ —
1|05 33 +2 | —
BA33D18HFP | 2 | 18 411016 o7TmA| — |V | — | — |V |V — —25 10 +105| HRP5
2 |05 18 +2 | —
1|03 15/1.8/2.6/2.8/29| +1.8 | — = "
BD7003NUX | 2 | 7 251055 ssuA [V |V |V Y[V T | ~40to+85 | VSON0D§X2020
2 (03 27/28/29/33 | +18 | —
1|03 1.2/1.8/2.8/3.0/33| +18 | —
BD7004NUX | 2 | 7 25t055 ssua |V |V |V |V VIV Pfoggﬁtmab'e —4010+85 | VSON00BX2020
5 |03 151.8/30/33 | +18 | —
1 |01 3 2 | — 2 VCSP50L1C
BD7602GUL | 2 | 7 271055 oA | V|V YV Y 'Cgsg‘“" 3510185 | (1 61, 6X0.57
2 1015 Variable 0.8t0 33| +2 | — (1.6X1.6X0.57)
1 |02 28 H | —
BUB6SONUX | 3 | 6 | 2 |02 |25t055 28 HO|— |[120pA|V (VI V|| V|V - —40t0+85 | VSON008X2030
2 02 18 +25mv| —
1|02 28 =
BU665INUX | 3 | 6 | 2 |02 251055 1.8 25mvV| — [1200A| V' |V (V| - |V |V = —40 to +85 | VSON008X2030
2 (02 15 +25mv| —
1 |02 28 H | —
BU6652NUX | 3 | 6 | 2 |02 251055 28 H | —|120A| V|V V| — | V|V — —40 to +85 | VSON008X2030
2 |02 15 +25mv| —
102 28 +H | —
BU6653NUX | 3 6 | 2 |02]|25t055 1.8 25mV| — |1200A| / |V |V | — |V |/ — —40 t0 +85 | VSON008X2030
2 (02 18 +25mV| —
1|02 33 H | —
BU6654NUX 3 6 2 |02 |25t055 18 25mvV| — [120bA | / |/ |/ | — |V |/ — —40 to +85 | VSON008X2030
2 |02 15 +25mv| —
1 |02 33 +H | —
BU6655NUX | 3 6 | 2 |02 |25t055 2.8 H | —|120A| /| /| — /S = —40 to +85 | VSON008X2030
2 (02 18 +25mv| —
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Termination Regulators for DDR SDRAM

DDR SDRAM Power Supply Solutions

DDR memory requires 3 power supplies. The power supply that drives memory cells is VDDQ, which requires fast transient response
and high voltage accuracy to ensure reliable memory operation. The input of the memory cell is determined based the VREF voltage
which is 1/2 of VDDQ. Although the required current is small, voltage accuracy is required and it is necessary to follow changes in the
VDDQ voltage. VTT is the termination voltage of the memory output, and terminates the memory output via the termination resistor RT.
Like VREF, this voltage is half of VDDQ and it is also necessary to follow changes in the VDDQ voltage. As the memory output
switches between High and Low the output current must be able to quickly follow Source or Sink operation.

3.3V to 5.0V BD9IB300MUV 1.5V VDDQ
BD9B600MUV
VTT
RT
VCC vDDQ VTT_IN VvDDQ VDDQ
BD35395FJ-M VTT VREF
Controller . DDR3L SDRAM

JEDEC Compliant DDR1/2/3/3L Support

The BD35395FJ-M is a termination regulator optimized for JEDEC-compliant DDR 1/2/3/3L SDRAM. VTT, one of the 3 power supplies
required for DDR memory, is built in. The VTT output is a linear power supply with Nch MOSFETs capable of providing up to 1A to the
Sink/Source. High-speed op amps are built in that deliver superior transient response characteristics. A 3.3V or 5.0V bias power
supply is required to drive the internal Nch MOSFETs. In order to maintain with the voltage accuracy specified by JEDEC,
independent reference input (VDDQ) and feedback (VTTS) pins are provided that achieve excellent output voltage accuracy and load
regulation.

BD35395FJ-M Application Circuit Diagram
VCC =
; T C3
6vCC
1 VCcC

Reference
Block

voDQ

i\/ODQ
5
I

Product Example vee

BD35395FJ-M

=|nput voltage 2.7V to 5.5V

=Qutput current © £1A

= Compatible with DDR1/2/3/3L SDRAM

= Built-in termination push-pull power supply(VTT)

VTT

= Supports output ceramic capacitors
mEnable function

Thermal TSD
Protectioon [
Enable EN
4:

L
mPower Good output EN £
= Thermal Shutdown(TSD) - 1
T Delay Logic
= Under Voltage Lock Out(UVLO) ® =
T anp
Functions
VTT_IN VDDQ 12 DDR(VDDQ)
e Termination|Reference VT UL PR Gy 3 % 2 3 Operating
Part No. Input Input Input Output | Voltage |Output|Output = & 5.2 _cl|s = sl g _ |[Temperature Package
Voltage Voltage |Accuracy|Current/Current g | O Os=| w2 |z(s(a|ds|8|d| s
Voltage | Voltage o 2| = 58| 28 (2|2 |2|5|2|2|=|5|® Ta
(V) (V) MmVv) | (A |mMA) [ S|P | c|O|382 EB | c|T|E|c|T|a|8
v sl 2| (858 22 |2|2 (8| 5|2\ |E|g|E| ©
w|o|a |DS000|Fw|alala|s|a|a|a]|5]a8
BD3533F/ SOP8/
BD3533FVM/ |27t055| 1.0t0 55 [1.0t0275(0.75t0125| *30 | *£1.0| £20 |/ |/ |— |V Recovery| /| |—|—|—|—|—|—|—|—20 to +100 | MSOP8/
BD3533HFN HSONS8
BD3539FVM/ ° _ MSOP8/
BD3539NUX 271055 1.0t0 5.5 [1.0t0275[0.75t0 1.25| =*15 HOo| 25 | V|V |— |V | V |Reoowery| |V |V |—| |—|—|—|—|—30 to +100 VSONO08X2030
BD35390FJ (27t055| 1.0t05.5 (1.0t0275(0.75t0125| *15 |X1.0| — [V |V |V |V | V [Recovey|/ |V |V |—|v|—|—|—|—|—30 to +100 | SOP-J8
BD35395FJ-M |27t055| 1.0t0 55 [1.0t0275(05t01375| £135 | £1.0| — |V |V |V |V | V [Recoweny|V/ |V |V |—|V |~/ |—|—|—]|—40 to +105 | SOP-J8
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Hi-Fi Audio Power Supplies

Audio Power Supply Solutions

The BD372xx series consists of the industry's first high fidelity power supply ICs developed by combining proprietary audio quality
design technology with power supply IC analog design expertise that leverages original power processes. In addition to a newly
developed fast response error amp circuit and low noise architecture, ROHM optimized parameters shown to have an effect on sound
quality during the development and production processes through listening evaluations to achieve class-leading performance in all of
the critical characteristics (voltage stability, noise level, dual power supply symmetry) required for the power supplies of audio
equipment. As a result, in the high fidelity audio sector that demands higher quality, extremely clean power is supplied compared to
conventional ICs, making it possible to improve the sound quality of audio equipment in terms of sound imaging (sound source
position, sense of distance) and resolution (realism and depth) from the power supply line.

Power Supply CharacteristicsRequired
by Hi-Fi Audio

Sound Quality Comparison Through Auditory Evaluation
*ROHM October 2018 study
Conventional Product New Product (BD372xx series)

Low Noise Transparency Transparency
Transparency, resolution >

Presence

Dual|Power
Supply Symmetry

Localization, breadth

anage
Stability

Powerful, dynamic bass

Localization feeling Localization feeling

Itis important to balance 3 parameters The BD372xx series delivers less noise while achieving greater realism and depth,

allowing listeners to feel the an immersive sound stage (i.e. drum beats, applause).

Features

As the industry's first high fidelity audio power supply IC, the BD372xx series includes the following features.

Performance Comparison : Noise Level
(Output Voltage Waveforms)

Conventional Product BD372xx series

1. Clean power supply improves sound
quality in audio equipment.

1) Increases audio quality through voltage stabilization

= = Noise level
An integrated newly developed error amp circuit capable of fast % % reduced 50x
response over a wide range minimizes the effects of input voltage = s /\‘W\M’* A =
; - o W W o] EEEXCERFEEEL! A=55
and output current fluctuations on the output voltage. The result is o) I "}; _____________________ ) 46uVrr'n-s
superior sound quality that does not ignore the dynamic bass and z 260pvVims | 2 1
o Q|
intensity present in audio sources. 8 8
Time (40us/div.) Time (40ps/div.)

Performance Comparison : Voltage Stability [ Measurement Condtions : Vix = 9V, Vour= 7V, lour = 100mA, Cour = 10pF |

(Power Supply Rejection Ratio)

Effects of noise minimized to just 4.6pVrms

%\ 120 Measurement Conditions : Vin=9V, Vour=7V
= BD372xx series .
% 100 H ” Conventional Product 3) Improves sound quallty through
a Ensures >50dB even
5 ~ in the high resolution dual power supply symmetry
3 80 J \\ frequency band
5 e N ™™\ Not only the positive power supply, but the negative supply as well
887 I A 11| o R A '\\.; Lo d oo A HE =TT RY featuring the same circuit configuration are simultaneously lined up,
= € q achieving a power supply with ideal symmetry in terms of
o
U% 20 N L characteristics when used together. As a result it is possible to clarify
g @ RNl the localization of the sound image and expand the sound stage.
& 10 100 1k 10k 100k M

Frequency(Hz)

2.Broad lineup meets the needs of
high fidelity audio

ROHM' s new products achieve 50dB or
more in the frequency range from 10Hz to TMHz

The BD37201NUX is optimized for digital devices that operate at
low voltages (i.e. DACs, DSPs). Meanwhile, the BD37210MUV
(positive power supply) and BD37215MUV (negative power
supply) are suitable for analog applications requiring high voltage

2) Improves audio quality by minimizing noise

Adopting a low noise architecture that suppresses noise generated
from the IC" s internal circuit makes it possible to achieve a

class-leading low noise of just 4.6pVrms, 50x smaller than
conventional products. This eliminates the effects of noise on the
sound, resulting in clear audio with exceptional transparency.

or dual (+/—) power supply operation such as sound processors
and current-voltage conversion amps, contributing to increased
sound quality in audio devices.
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BD37201NUX BD37210MUV BD37215MUV
Type Low voltage input High voltage input High voltage input
Compact package Positive voltage Negative voltage
Input Voltage 2.7V to 5.5V 3.0V to 16V —16V to —3.3V
Output Voltage 1.0V to 4.5V 1.0V to 15V —15V to —1.0V
Output Current 500mA 1A —1A
Noise Level(10Hz to 100kHz) 4.72pVrms 4.6pVrms 5.1pVrms
PSRR(1kHz) 90dB 78dB 90dB
PSRR(10Hz to 1MHz) >50dB >50dB >50dB
VSONO008X2030 VQFN020V4040 VQFN020V4040
Package(mm) 2.0X3.0 4.0X4.0 4.0%4.0
Portable Amp Configuration Example
Data
5V 1.2V
DC/DC BD37201NUX -
—
3.3V
BD37201NUX DAC
DC/DC 46.\/% BD37210MUV o %K\l/)b ‘\\\ml/ R
\% o -V . — o BY% .
—6V onverter — onverter
DC/DC BD37215MUV T,%
BD37210MUV "
—\% —=
Op Amp = Op Amp
&—| BD37215MUV —‘—5v
BD37210MUV *‘%V
Headphone Headphone
j Amplifier —= Amplifier
—=| BD37215MUV

BD37201NUX Noise Voltage Characteristics

Noise(pV/v/ Hz)
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100 ] ;
Vo=1.0V Conditions
Vo=3.3V Cin=1pF
Vo=4.5V Co=1uF
Coo=10pF
10 lo=500mA |
1
\/y,
0.1 24 }
0.01
10 100 1k 10k 100k ™M
Frequency(Hz)

VINT VIN
1uF

Enable —— | EN

oW

L-ch Out

R-ch Out

BD37201NUX Application Circuit Diagram

BAS

BAO

BD37201NUX  gc

VO jT VOUT
Vs 1uF

GND

o



LDO+(Plus)

The BD4269FJ, BD4269EFJ, and BD4275 with built-in voltage detection function are ideal for abnormal voltage monitoring.
At the same time, the BD4271, BD3020HFP, and BD3021HFP equipped with a watchdog timer and voltage detection circuit support
the detection of abnormal voltages and MCU malfunctions.

Low Quiescent Automotive-Grade +2% Accuracy Over the Compatible with Output
Current Products Products Entire Temperature Range [l Ceramic Capacitors
45V Rated 50V Rated

Large current

wDT WDT OFF
BD42754 -C Enable BD4271 -C BD3020HFP [t BD3021HFP

500mA output —) 550mA output 500mA output ) 500mA output
Output voltage detector Watchdog timer Watchdog timer Watchdog timer
Output voltage detector Voltage detector WDT OFF control
Enable Variable detection Voltage detector
voltage Fixed detection
Large current voltage

BD4269EFJ -C

300mA output
Input/output voltage detector

1 Large current

BD4269FJ -C

200mA output

Input/output voltage detector
WDT : Watchdog Timer

Functions
Output o 3 | S Operating
Rated |Output| Input | Output Voltage | Vrer Current E .| E ] Other Temperature
Part No. Input |Current| Voltage |Voltage Accuracy| (V) Consumption s &= 5 | E Features Ta Package
V) | ™ V) M o) (uA) s8] 8|2 |g§|=-¢ (C)
o |558| 2 2 |38 [l
S |3c2| © = o3 | EB
s 53§ & | 5 | %822
w ool = | > |0a |Fw»
BD3020HFP 0.5 | 5.61t036 5.0 +2 — 80 — Vv V' |Variable| Vv — —40 to +125| HRP7
BD3021HFP 05 | 561036 | 50 21| — | 80 | — | v | V |Fixed| v | v | WOT'OFF 4010 +125| HRP7
BD4271HFP-C/ 055| 601045 | 50 | 2| — | 75 Fixed AEC-Q100 T] HRP7/
BD4271FP2-C v v v > v v —40to +150 | TO263-7
B q Tj TO252-J5/
y 401 | _ — o
BD42754-C 05 | 5.,5t045 | 5.0 +2 75 V4 Fixed| / V4 AEC-Q100 —40t0 +150| TO263-5
BD4269EFJ-C/ 0.3 N ) Tj HTSOP-J8/
BDA4269FJ-C 02 | 601045 | 50 | 21| — | 70 | — | v | — Wil v | v | AEC-QI00 |40 +150| SOP-Js

*1 : Accuracy over the entire temperature range
*2 : Watchdog timer
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MCU Monitoring Power Supply Solution

The BD4271HFP-C and BD4271FP2-C are AEC-Q100 qualified 45V rated 550mA output regulators that integrate a power supply
voltage monitoring reset circuit and watchdog timer (WDT) capable of detecting MCU malfunctions on a single chip.

MCU
12V 5V, 550mA
Battery —— | VCC VO VDD
CLK CLKOUT
BD4271HFP
Enable ——| CTL RESET
CT GND " RESET
Vee Timing Chart
13.5V
Vet
5V
Vink —
Vro
ta twn twe
=Vo
VCT
VCTH
Vor IAVAN
VCLK
i troik 5y
oV,
Vo
VRHY
Vir 5V

il BD4271HFP-C/BD4271FP2-C

Ultra-low quiescent current @ 75pA(Typ) e

Output transistor . Pch DMOS low saturation type
Max. rated voltage . 45V
* votag _ BD4271HFP-C
Output current - B50mA HRP7
Output voltage - 5.0VE2%(over entire temp. range) 9.395mmx10.54mmx2.005mm

Supports low ESR ceramic capacitors for output phase compensation

Built-in watchdog timer detects MCU hangups and performs reset to enable system restart

Enables adjustment of the watchdog monitoring time using an external capacitor

Integrated output low voltage reset circuit (power ON reset) enables adjustable

startup delay time setting

Output ON/OFF control possible using the CTL pin BD4271FP2-C
Built-in overcurrent protection circuit prevents IC damage (i.e. due to output shorts) TO263-7
Integrated thermal shutdown circuit prevents IC damage (i.e. due to overload conditions) 10.16mmx15.10mmx4.70mm
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Power Supply Monitoring Solutions

The BD4269FJ-C, BD4269EFJ-C, BD42754FP2-C, and BD42754FPJ-C are AEC-Q100 qualified 45V rated 200mA to 500mA output
regulators that integrate a power supply voltage monitoring reset circuit on a single chip.

MCU
12V 5V, 200mA/300mA
Battery VCC VO VDD
RESET
S0 J RESET
BD4269FJ-C RO
BD4269EFJ-C
S RADJ
CT GND
MCU
1ov 5V, 500mA
Battery —>|vcC VO VDD
BD42754FP2-C
BD42754FPJ-C
RO
cT GND RESET
Ve Timing Chart
B e s o S S N S 5V
o f / T o
Vau® Var
/ \ =Vo
Ver ov
VCTH VCTL
> v
Vro A M OVO

Nree =Var+Vany
“Vru=2Vto 3.5V

Msnaecalad BD4269FJ-C/BD4269EFJ-C/BD42754FP2-C/BD42754FPJ-C

Ultra-low quiescent current . 70uA(BD4269)/65uA(BD4275)

Output transistor . Pch DMOS low saturation type

Max. rated voltage 145V ; @
Output current - 200mA(BD4269FJ), 300mA(BD4269EFJ), 500mA(BD42754) ’ Q
Output voltage - 5.0VE2%(over entire temp. range) BD4269FJ-C BD4269EFJ-C
Supports low ESR ceramic capacitors at the output l0=200mA l0=300mA
Integrated output low voltage reset circuit(power ON reset) enables setting of startup delay time | SOP-J8 HTSOP-J8

Built-in power supply voltage detection reset circuit makes it possible to monitor the input

power supply voltage or voltage of other power supplies(BD4269)

Enables adjustment of the detection voltage of the power supply voltage detection ﬂ

reset circuit and output low voltage reset via external resistance(BD4269) -

Internal output current limiter circuit prevents IC damage(i.e. due to output shorts) BD42754FP2-C  BD42754FPJ-C
Thermal shutdown circuit incorporated to prevent thermal damage to the IC caused lo=500mA lo=500mA

by overload conditions TO263-5 TO252-d5
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Guide to ROHM’s Website https:/www.rohm.com

For the full lineup of power supply ICs, please visit ROHM' s website.

Technical materials and tools are available, including datasheets, application notes,
reference circuits, evaluation boards, and Spice models.

Global - English ad Company CSR News Careers ConactUs M Lo

Products Technical Support Applications Sales Buy or Sample omren ROV Qv

ROMM chi rosistors ™ ugh rebemines 3
e et detection s pgs \BC/DEConvedars

AR, Producs =t Applications & Destgn sipporting tool
»iCs Memory » Industry. A » AC/DC Designer
» Discrete N ¢ a . » DC/DC Designer
Power r POS.
L i = Consumer Electronics LDO Finder
» Power Devices .M__.. e e » PCICE ,__“ L » Reference Designs
E Rt Doy Nata Canverter Saeumy » AC/DC Design Library
> Modules {Sub Systems) s & MEMS Medica! 8 Healtficare » MOSFET Selection for synchronous rectification
» Opto Devices ougral Power (Ponervarion) Communications, DCDC
» Commercial Products  PSPiay Drivers skasnici. » Thermal calculations tool {Motor driver)
:::;i BT i » MOSFET Selection of Load Switch
‘Communication LS| (LAPIS) » Digital transistor Selection Tool
mam * Resistor calculation tool
ANl L) » TCR (Temmperature Coefficient of Resistance)
Mirocontrollers (LAPIS) calculator
New Products / Main products. Application Notes and Design White Papers.
Featuring hightiight of RUHM' new products Simulation Models For the range of AGHM products
By User's Guide, SPICE. Thermal, Frequency
P characteristic, and 81 modet
NEWS EVENTS
2018-11:20 2018-10:25 2018:08:23 CES 2019
ROHM honors AVNET, RaTec and Willow a3 INew Automotive-Grade Buck- Boost Power electronica 2018 - ROHM presents Date: 2019-1-8 10 2019-111
Distributors of the Year Supply Chipset Ensures Stable advanced power and energy management ity Las Vegas, WV
urrent ies for higher power density, Learn more
2018-11413 Consumption sthciency and
New TI00V SiC Power Module electronica 2018
2018+10-11 2018-07-31 Date: 20181113 to 2018-11-16
2018-11-05 ROHM Expands its D/A g uet Posted 1st quarter hnancial results and City: Munich
ROHM 3ppoints PHITE Coteas COUntTy Line-up far High:Fidelity Audia related documents for fiscal year ending Leamn mare
Manager far Southwest Europe. arch 31, 2019
2018-08-20 European Utility week 2018
2018-10-30 Daie: 2018-11-6 10 2018-11-8
PostHa Tnd quartat Ainsncial nsitts s Buck BC/DC Converters Cataracts of rain in the west side of japan City: Vienna
related documents for fiscal year ending. Leam more
March 31, 2019 2018-09-06 2018-07-05
About the impact of Typhoan jebi (on ‘New CMOS Op-Amp Delivers Leading: CEATEC JAPAN 2018
ROHM's business operations) Clavs® Low Noie DBate: 2018-10-16 10 2018-10-19
City: Makuhari

Tech Web, a dedicated technical site for
power supply ICs, provides technical
information useful for designers seeking
basic knowledge on power ICs along
GENERAL TERMS & CONDITIONS (EUROPE)

with seminar information.
English Version B German Version B

ROHM ENGINEERING TIPS

> Techieb -+ DEVICE PLUS

Technical info for Power Supply ICs Engincering Life Plus Hacks. Basic

Blog - Formula E

| Articles regarding S5iC devices that
products and corporate ~ | support the Formula E
activities team

Special Interview
Introduce new projects
on system development
and ROHM's potential
cantribution to the
social system
innovation
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Package List

Surface Mount Packages

> Packages External Image “Cods. W(Typ)XD (T yp)H(Max)
HTSOP-J8 b o2 EFJ 4.90X6.00%1.00
SOP-J8 FJ 4.90%6.00X1.65
SOP8 ‘ F 5.00%6.20X1.71
SSOP-B20 FV 6.50%6.40%1.45
SSON004X1010 NVX 1.00X1.00X0.60
SSON004R1010 NVX 1.00%1.00X0.60
SSONO004X1216 NVX 1.20X1.60X0.60
HVSOF5 HFV 1.60%1.60X0.60
HVSOF6 HFV 1.60%3.00X0.75
VSONO008X2030 NUX 2.00X3.00X0.60
VSONO010V3030 NUV 3.00X3.00X1.00
VSONO010X3030 NUX 3.00%3.00X0.60
VQFN020V4040 MUV 4.00X4.00X1.00
SSOP5(SOT-23-5) G 2.90X2.80%1.25
SOT89-3K FP3 4.50%4.095%1.60
SOT223-4F FP3 6.53X7.00X1.80
TO252-3 FP 6.50%9.50X2.50
TO252S-3 FPS 6.50%9.50X1.30
TO252-5 FP 6.50%9.50X2.50

*JEDEC code

25 Linear Regulators Selection Guide



Surface Mount Packages

Surface Mount Package Size(mm)

External Image

Packages Code W(Typ)XD(Typ)*xH(Max)

18222:2; g FPJ 6.60%10.10X2.38
TO263-3(F) m FP2 10.16X15.10X4.70
TO263-5(F) m FP2 10.16X15.10X4.70
TO263-7 w FP2 10.16X15.10X4.70
HRP5 m HFP 9.395X10.54X2.005
HRP7 - HFP 9.395X10.54X2.005

Through-Hole Packages

N erres External Image "Cots W(Typ) D (Typ)XH(Max)
TO220CP-3 cP 10.00%20.81X4.60
TO220FP-3 T 10.00%30.50%4.60
TO220CP-V5 cP 10.00X20.12X4.60
TO220FP-5 T 10.00%30.50%4.60

Wafer Level Chip Scale Packages

Surface Mount Package Size(mm)

Packages External Image Code W(Typ)XD(Typ)XH(Max)
VCSP60N1 o GUT -
UCSP30L1 Please refer to the individual GWZ Please refer to the individual

product datasheets product datasheets
UCSP50L1 GWL
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1) The information contained in this document is current as of October 1st, 2018.

2) The information contained herein is subject to change without notice. Before you use our Products, please contact our sales representative (as listed below) and verify the latest specifications.

3) Although ROHM is continuously working to improve product reliability and quality, semiconductors 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 Products beyond the rating specified by ROHM.

4) 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.

5) 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.

6) The Products are intended for use in general electronic equipment (i.e. AV/OA devices, communication, consumer systems, gaming/entertainment sets) as well as the applications indicated in this document.

7) The Products specified in this document are not designed to be radiation tolerant.

8) 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.

9) Do not use our Products in applications requiring extremely high reliability, such as aerospace equipment, nuclear power control systems, and submarine repeaters.

10) ROHM shall have no responsibility for any damages or injury arising from non-compliance with the recommended usage conditions and specifications contained herein.

11) ROHM has used reasonable care to ensure the accuracy of the information contained in this document. However, ROHM does not warrant that such information is error-free and ROHM shall have no responsibility for any damages
arising from any inaccuracy or misprint of such information.

12) 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 as listed below.
ROHM shall have no responsibility for any damages or losses resulting non-compliance with any applicable laws or regulations.

13) 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.

14) This document, in part or in whole, may not be reprinted or reproduced without prior consent of ROHM.
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ROHM Sales Offices

Contact us for further information about the products.
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