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ROHM Semiconductor Portfolio — Power Management

ROHM has been positioned in excellent supplier on Power

78 Series Regulator
Standard LDO

solutions based on Own rich IP/Wide line-up/Specific

PM/Technical support

Secondary LDO

Application Specific

system power supply

Linear
Regulator

Switching
Regulator

Detector / Switch

Voltage Detector / Reset IC

DC/DC Regulator with integrated MOSFET

DC/DC Controller with external MOSFET

H3REG/H*REG™ and SLLM DC/DC

Chopper / Synchronous Rectifier System

Constant On-Time Control
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Automotive Applications for Power Management ICs

* Linear Regulators (Standard & Multi-function)
« Switching Regulators
* Voltage Detector ICs

« Complex PMICs

and many others ...

Promotion ltems
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making Technology for you

gl BN | Inear Regulator

.
S s ey | - AUtOmMotive Linear Regulators

* Standard LDO Regulators @
* Secondary LDO Requla‘ors
* CMOS LDO Regulators
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- Standard low drop-out regulator (LDO)
- Secondary LDO

- Standard LDO with Reset (& WDT)

- Voltage Tracker

ﬂ

Line-up

Serma

201 000
ECO0P2A

80060
E000GC0
ECC0GAS

BO00GAY
ECCOHCS
E0COHC0
ECO0HAS
ECC0K0
EO00AS

:
8

es0000

OV 18V 3 |[[vay v v Y 0K 1A 2A|

s_' «

Features

* Viviable and fixed oulput voltages

* High output voltage accuracy (Up 10 +/-1%)

* Optional OpA shutdown switch

« Compatioie with compact ceramic capacitors

* Multiple integrated protection cicuts

» Compact high power packages

* Automotive Series with very low Kk (BD357X Series)

Ideal t e In electronic device: / -
reculking different voltages in consumey, Foey
industrial and automotive appiications. i

www.rohm.com/eu
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Automotive Standard LDOs

. Circuit Operating
Vv
Part Number Vin out lour |Enable Pin Current Temperature Package Status
3.3&5.0V
BD357x Series 4.5-36V Adj.: 2.8-12V 500mA Optional 30pA -40 to 125°C 10252 MP
max. 50V 4204 HRP
HTSOP MP
BD7xxL2 Series fn:)zgg\\; 33 f‘;;ov 200mA : 6UA .40 to 125°C SOT223 cs
' =7 TO252 MP
3.3&5.0V
. 4.37-45V - . o HTSOP Cs
BD4xxM2 Series max. 50V Adj..+22.§/;12V 200mA Optional 40pA -40 to 125°C SOT223 (except ad].)
. 4.37-45V 3.3& 5.0V o
BD7xxL5 Series max. 50V 420, 500mA - 6HA -40 to 125°C TO252 MP
3.3&5.0V
BD4xxM5 Series 4.37-45V Adj.: 2.8-12V 500mA Optional 40pA -40 to 125°C o252 €S .
max. 50V S0 TO263 (except adj.)
4.0-26.5V 3.3,5,8,9v TO252
BDxxCOA Series rT.1ax 3'5\/ Adj.: 1.0-15V 1A Optional 0.5mA -40 to 125°C TO263 MP
' +3% HRP
Dark Current Icc (pA)
100 -
30pA Reéiea);::d
during no—load
‘ooerauon
BpA
Conventional N 20 .
(| [ T ——— v v ;
0 20 40 60 80 100 120
Load lo (mA)
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Automotive Standard LDO: BD357x Series

B Features

Operating supply voltage: 4.5-36V / 5.5-36V
Absolut maximum V,: 50V
Max. output current: 500mA
Output voltages:
= Adjustable: 2.8-12V
= Fixed: 3.3 and 5.0V
High accuracy voltage output: +=2%
Drop-out voltage: 250mV (l5,1=200mA)
Low lg: typ. 30pA, max. 60pA
Optional enable pin (max. 10pA)
Supporting small ceramic capacitor down to 0.1uF
Rich protections:
= Thermal shutdown
= Qver Current Protection
= QOperational temperature range: -40 to 125°C

B Package: T0252-3/5 (DPAK), HRP5

B Application circuit

Ve
I
Vref -

il : v

{1
Cin

GND
TSD

Fin

ADJ (N.C. =)

1) For Fixed Voltage Regulator only
*k2) For adjustable Voltage Regulator only

BD3570 3.3V 500mA BD3573 3.3V 500mA
BD3571 5.0V 500mA BD3574 5.0V 500mA
BD3572 variable 500mA BD3575 variable 500mA

without enable with enable
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Automotive Standard LDO: BD7xxLx Series

B Features

Operating supply voltage: 4.37-45V / 5.8-45V
Absolut maximum V,: 50V
Start-up voltage: 3.0V (no load)
Max. output current: 200mA or 500mA
Output voltages:

= Fixed: 3.3 and 5.0V
High accuracy voltage output: +=2%
Drop-out voltage: 400mV (I5,:=200mA)
Low I5: typ. 6.5pA, max. 15pA
Supporting small ceramic capacitor down to 4.7uF
Rich protections:

= Thermal shutdown

= Qver Current Protection
Operational temperature range: -40 to 125°C

B Package: HTSOP-J8 (EFJ),

SOT223-4 (FP3), TO252-3 (FP),
TO263-3 (FP2)

B Application circuit

VCC

)
5 %
PREREG
ocp
VREF ‘L
T [ VouT
TSD = 1
§ us
X
Faa'
_"77|’GND
BD733L2 3.3V 200mA
BD750L2 5.0V 200mA
BD733L5 3.3V 500mA
BD750L5 5.0V 500mA
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Automotive Standard LDO: BD7xxLx Series

SEMICONDUCTOR
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OUTPUT CURRENT : IOUT[mA]

Good EMC behaviour

V= 4.75V

300 |
B Small output fluctuation 250
200 = —
" Overshootvalue Ve=VOUTX 0.95—16V, lo=0mA 150 777772;; ROHM
'a - Competitor ———>: : :
) A | 100 - o -
’ pd TN _ Competitor F
1 / ] 50 -
0.8 i
06 (/ 0 | | | | | | | | | |
10 100 1000
04 - ROHM Frequency[MHz]
0.2
0 . . Trade off
001V usec 01V usec 1V usec 2V usec RessPeoer:’se
Power supply voltage fluctuation slewing rate P
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Automotive Standard LDO: BD4xxMx Series

B Features B Application circuit

Operating supply voltage: 4.37-45V / 6.1-45V
Absolut maximum V,: 50V vCe o
Start-up voltage: 3.0V (no load) o~
Max. output current: 200mA or 500mA &
Output voltages: PREREG
* Variable: 2.8to 12V (tbc) ocp
= Fixed: 3.3 and 5.0V VREF J,
High accuracy voltage output: +=2%
Drop-out voltage: 160mV (I5,:=100mA) T
Low Ig: typ. 40pA, max. 90pA
Optional enable pin (max. 5pA)
Supporting small ceramic capacitor down to 4.7uF
Rich protections: A ~
= Thermal shutdown ~veTL ;GND
= Qver Current Protection
= QOperational temperature range: -40 to 125°C

B Package: HTSOP-J8 (EFJ),

SO0T223-4 (FP3) TO252.3 (FP).  coscn sov  aoomn sossonew  sov  200ma
TO263-3 (FP2) - -

BD400M2* variable 200mA  BD400M2W* variable 200mA
BD433M5 3.3V  500mA BD433M5W 3.3V 500mA
BD450M5 5.0V 500mA BD450M5W 5.0V 500mA
BD400OM5* variable 500mA  BD400M5W* variable 500mA

VouT

us

o I 1

TSD

AAA

A

without enable with enable
* under development
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Automotive Standard LDO: BD4xxMx Series

SEMICONDUCTOR

B Quiescent current

Circuit Current: lcc[pA]
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Automotive Secondary LDOs

SEMICONDUCTOR

. Circuit Operating
Vv
Part Number Vin out lout Enable Pin Current | Temperature Package Status

4.5-14V | Fixed: 1.5-12V o

BDxxGA3M-M max. 15V | Adj.: 1.5 to 13V 300mA Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-14V | Fixed: 1.5-12V o

BDxxGA5M-M max. 15V | Adj.: 1.5 to 13V 500mA Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-14V | Fixed: 1.5-12V o

BDxxGCOM-M max. 15V | Adj.: 1.5 to 13V 1.0A Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-8V | Fixed: 1.5-7.0V o

BDxxHA3M-M max. 10V | Adj.: 1.5-7.0V 300mA Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-8V | Fixed: 1.5-7.0V o

BDxxHA5M-M max. 10V | Adj.: 1.5-7.0V 500mA Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-8V | Fixed: 1.5-7.0V o

BDxxHCOM-M max. 10V | Adj.: 0.8 to 7V 1.0A Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-8V | Fixed: 1.5-7.0V o

BDxxHC5M-M max. 10V | Adj.: 1.5-7.0V 1.5A Yes 0.6mA -40 to 105°C HTSOP-J8 MP
2.4-5.5V | Fixed: 1.0-3.3V o

BDxxIA5M-M max. 7V | Adj.: 0.8-4.5V 500mA Yes 0.3mA -40 to 105°C HTSOP-J8 MP
2.4-5.5V | Fixed: 1.0-3.3V o

BDxxICOM-M max. 7V | Adj.: 0.8-4.5V 1.0A Yes 0.3mA -40 to 105°C HTSOP-J8 MP
1.7-6.0V | Fixed: 1.0-3.4V o

BUxxSD2M-M max. 6.5V T 00 200mA Yes 35pA -40 to 105°C SSOP5 MP
1.7-6.0V | Fixed: 1.0-3.4V o

BUxxSD3M-M max. 6.5V 4204 300mA Yes 35pA -40 to 105°C SSOP5 CS

. Yes o Under
BDO0OJCOMNUX-M | 3.0-5.5V | Adj.: 0.65-2.70V | 1.0A thd -40 to 105°C VSONO010V3030
Power Good Development
Yes
BDO0OJASMNUX-M | 3.0-5.5V | Adj.: 0.65-2.70V | 500mA Power Good tbd -40 to 105°C VSONO010V3030 | Under Planning
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B Features

= QOperating supply voltage: 4.5-14V / 4.5-8V | 2.4-5.5V
= Absolut maximum V,: 15V [10V |7V

= Max. output current: 0.3/0.5/1.0/1.5A

Output voltages:
= Adjustable: 1.5-13V/0.8-7V / 0.8-4.5V
= Fixed: various between 1.0 and 12V
High accuracy voltage output: =1%
Drop-out voltage: typ. 0.6V / 0.6V / 0.4V
Enable pin
Supporting small ceramic capacitor down to 1uF
Rich protections:
= Soft start
= Thermal shutdown
= Qver Current Protection
= Pin-to-Pin short matrix protection
= QOperational temperature range: -40 to 105°C
= AEC-Q100 supported

B Package: HTSOP-J8

uuuuuuuuuuu T = BURRA) N
(3.3 45
13
HH ]‘
%% g g 3 Vo E O E Vee
LS — ge
HEJE —f | VO_S (Fixed) FB [2] 71N
0.545 10177‘3'335
I GND [3] 6| N.C
-t N.C E 5| EN

(Lnit:mm)

Automotive Secondary LDO: BDxxG/H/Ixx-M Series

B Application circuit

Fixed output voltage

Vee
F
QCP :|=:
SOFT
START | — 3 B
EN L T I A\Vo
®- o[ 7s0 ]

5
w

GND ]
3 =
FIN I

Variable output voltage

GND {]\ vee, .
1
I_OCF' 1:
FIN SOFT I
START Sl
ac VO
I Tm T
R2 ~
e O— + (1= T Fsi
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BDxxG/H/Ixx-M Series: Features

Soft-start

b ER vtk HowiAc T Diply  Cusis  Measue  Mah Uit Hab

Ceramic capacitor min. 1pF
: Low-ESR
Ceramic capacitor
supported

Input

Over current protection
GND,
Lo \y.

Soft-Start waveform (BDOOGASWEFJ) ~ -
SOFT
START - v _l 4E

Ceramic > ¢

—|__ capasitor

Small power package /

EN N A c )
) voracto
/ Z 1uF
: J, pd
- Thermal shut-down High precise reference (£1%)
61.8mm?2 29.4mm? : : .
mim High precise voltage FB by VO_S (Sensing)
-52.4%
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BDxxG/H/Ixx-M Series: Product Line-up

BIIDI|O||O||G||x]||x||IM|[IE||F|]J - || M
I | | | | | | | | | | | | | I | I

Output Voltage  Series Output Package Automotive grade

00: Adjustable (Abs. max. current EFJ: HTSOP-J8 M: -40 to +105°C
xX: Fixed input voltage) A3 :0.3A
G: 15V A5 : 0.5A
H: 10V C0:1.0A
I: 7V C5:1.5A

Supply Voltage

15V (G)
0.3A (A3)

0.5A (A5)

1.0A (CO)

'\'\'\I

s
4

All pin-to-pin compatible

1.5A(C5)

o~
| one
TN
| onen
EEN
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Automotive Secondary LDO: BUxxSDxM-M Series

B Features B Application circuit
= QOperating supply voltage: 1.7-6.0V

» Absolut maximumV,;: 6.5V VN U

= Max. output current: 200mA (SD2) or 300mA (SD3) [> G

= Qutput voltages: C

= Fixed: 1.2V, 1.5V, 1.8V, 2.5V, 2.8V, 3.0V, 3.3V

VREF = .
Cin — vouT VYOUT
High accuracy voltage output: 2% (over temperature) —@ '[
GND »?

Drop-out voltage: typ. 85mV (I5,t=100mA, V5 ,1=2.8V)
Low Iy: typ. 35pA, max. 80UA (2uA disabled)

Enable pin VSTBY ,
Supporting small ceramic capacitor down to 0.47pF D%j él ©N.C.

Rich protections:

OCP | —
| Co

TSD % g;

= Thermal shutdown

= Qver Current Protection
= QOperational temperature range: -40 to 105°C
= AEC-Q100 supported

29402 46 ouUT™ oUT—

)
(=1
¥

2.840.2

1.25Max.
e

1.1+£0.05

. - BU12SDxM 1.2V MP cs
@[%EW ﬁ BU15SDxM 1.5V MP development
T HAOE ﬁl BU18SDxM 1.8V MP development

013 08 BU25SDxM 2.5V MP development

* ‘ BU28SDxM 2.8V MP development

‘ NI BU30SDxM 3.0V MP development

: S BU33SDxM 3.3V MP development
(Unit : mm)
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Automotive Secondary LDO: BDO0OJCO/A5 Series

B Features B Application circuit
= QOperating supply voltage: 3.0-5.5V Vee =
= Absolut maximum V: tbd ?_Tlm
= Max. output current: 500mA or 1.0A 1
= Qutput voltages: "
" Variable: from 0.65 to 2.70V O—5 Reference
= High accuracy voltage output: =1% Veo
= Drop-out voltage: thd = &7
* Enable pin % ol
= Power Good Pin (Open Drain) — Y30~
= Supporting small ceramic capacitor Shutdown -
= Rich protections: Treo  [MRes ]
= Thermal shutdown
= Qver Current Protection -='-_‘
= Current Limitation e @
= QOperational temperature range: -40 to 105°C %

= AEC-Q100 supported
B Package: VSON010X3030

3.020.1

3.040.1

1O

dPIN MARK

1o emax

o

[=]

0|

n }

+0.03
0.02-0.02 |,

©12)],

Q

©

&
Bi:
o

0.4+0.1
A
1.210

Mmnnnn

M 6 4005
05, |, 0.25-0.04
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Automotive Secondary LDO: L3Reg Technology

B Fast Transient Response

TekS0.0MS.frs . 543 Acqs N Tek HIJHE 50. OMS.fs 149 Acqs
T e e 71my UI'O -OUtVOlta e 1a: 3amv
Drop-out Voltage 71m$l‘-”” - "op g @: 1745V
.......... 34mv _
AVout : ANout o o S L _______
(50mV/div) (50mV/div) m; “\./; A A
lout N O L E S T T TS S lout | ..f..\__Igo_ut_...zo.mA;-}sA-----f
(1A/div) j l\ s OO A LOA ] (1A/div) r :
B SR 'I-OUt:-’ ) 2-Om-A_->% ] B D /5u=§ec; ]
.. I5usec. e ' S R e
50.0mvV & M 5. oous Ch4.r lzmv 23Ju|2002 S0.0mV & WS oous Ch4.r SO0V 23 Jul 2002
Chd 10.0mvQs 19:35 Chd 10.0mvVQs 19:27:06
t (SODusec/dlv) t (500usec/div)
Ta=25°C Ta=25°C
Vee=2.5V Vin=2.5V
Standard LDO Cout=220uF BD3500FVM Cout=220uF
. . 100
B Efficiency Curve R
80 . DC/DC
= S
P
3 / o BD3500FVM
g
w40 ot :
20 ...'...
%.01 0.1 ; 1 10

Load Current [A]

ROHM Semiconductor GmbH
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Automotive Standard LDO with Reset (& WDT)

SEMICONDUCTOR

Reset

Circuit

WDT

Part Number Vin Vour lout Voltage Current WDT enable Package Status
. . Adjustable
BD3951F 5536y | T xed:5.0V 150mA | def:4.70v | 135pA - - SOP8 MP
+20
+29%
N Adjustable
BD4269FJ 5545y | XSOV aona | defiassy | eopa i - SOP-J8 CS: Q1/2014
+20p o
. Adjustable
BD4275FP Fixed: 5.0V TO252-5
- f.. 4.65V - -
BDA2TEEPD 5.6-45V o0 500mA de+2(;]5 60pA Ton6aE cs
N Adjustable
BD4299F ] 56-45v | XSOVl ooama | defiasov | 6opA - - SOP-J8 CS: Q3/2014
+206 o
Reset Circuit WDT
Part Number Vin Vour S Voltage Current WDT Enable Package Status
N Adjustable
BD3004/05HFP | 2536V | Fixed: 5.0V 500mA |def.:4.1/45V|  80pA Yes | -/Yes HRP7 MP
max. 50V +2% + 204
N Adjustable
BD3010AFV 5.6-36V Fixed: 5.0V 200mA | def.: 4.25V 80HA Yes Yes SSOP-B20 MP
max. 50V +2% +304
N Adjustable
BD3021HFP 56-36V | Fxed: 50V | g5on0a | defiasov | soua Yes | Yes HRP-7 MP
max. 50V 2% +204
N Adjustable
BD4271FP2 5545y | FX€dSOV 1l 50ma | defiagsv | 60uA Yes ; TO263-7 Planned
Sl B0 Adjustable
BD4263FJ/FS 5.6-45V - 200mA | def:4.65V [  60OpA Yes - | sop-J8/soP20 Planned
Confidential  © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




Automotive Voltage Tracker

SEMICONDUCTOR

Circuit Operating
Offset Voltage Enable
Part Number Vin g lout Current Temperature Package Status
4.5-36V
BD3925FP/HFP max. 50V +15mV 500mA Yes 45uA -40 to 125°C TO252-5/HRP5 MP
. . SSOP5 CS: Q1/2015
BD42500 Series | max. 50V +=5mV 50mA Optional 30pA -40 to 125°C Q
others later MP: Q4/2015
. . HTSOP-J8 CS: Q1/2015
BD42530 Series | max. 50V +=5mV 250mA Optional 30pA -40 to 125°C Q
others later MP: Q4/2015
. TO252-35 CS: Q1/2015
BD42510 Series | max. 50V +=5mV 400mA Yes 30pA -40 to 125°C
3 others later MP: Q4/2015
Voltage Tracker Basics Voltage Tracker Safety Feature
ST TETEEEEEEEEE S ~ If sensor is directly
LDO -9 McU I : supplied by LDO
LDO > MCU and there is a short
1 : wire of sensor,
————— - : : Sensor => Power supply for
. MCU can be also
Voltage Tracker l\ ________________ 1' (outside ECU) | 1t
» Supply to
l_l Sensor(etc)
ST TTTEEEEEE TR -
f ! 1 If sensor is supplied
If MCU voltage fluctuates. | LDO Mcu : by Tracker
. ! | => Power supply for
Y /\/ 1 ‘ Voltage . 5 ;
Momtor.'ng own Tracker voltage fluctuates in same wa l Tracker 1 %’ (out:i'r}esggu) %}m
output against p

MCU voltage.

Sensor accuracy maintained!!

short wire of sensor,
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INNOVATIONS EMBEDDED

| Switching Regulators

DC/DC Solutions

W High Etficiency B High Pedormance M High Ratabiry

DC/DC Solutions for Consumer,

o sl Adomots. - Single Channel Buck Converter
- Standard

- Secondary

- Dual Channel Buck Converter

Product Overview:

it - Single Channel Boost and Buck-Boost Converter

» Standerd Switching Regulators
= Boost, Buck-Boost Converter
» System Switching Regulaters M =
- Multi Channel Power Supply ICs
Features:
ninput Veltage range up to 48V
w Output currents up to 6A
u Switching frequencies up to 6 MHz
wHigh efficiency Simchroncus rectifier

u5LLM (Simple light Load Mode) to ensura high
aff

efficiancy under all load conditions

od protection circuits:
Shont-circuit protection, Over current protection,
Power Goad, LVLO and Thermal shutdawn, Soft start

wFast transent response with curent mode PWM
wFull package Ine-up ncluding CSP soluticns

SR | Confidential  © 2014 ROHM Co.Ltd. Al Rights Reserved ROHM Semiconductor GmbH




Automotive Standard Switching Regulator (Buck)

SEMICONDUCTOR

Fre-

Ext.

Circuit

Operating

v
Part Number Vin out lout quency | Synch Mode Current | Temperature Package Status
BD9778F/HFP | 7.0-35V 2A - | voltage, .. | SOP8HRP7
npovaiep | max 3oy | VOV | g4 [50-500kHZ| (o or | 3omA | 4010 125°C RP7 MP
BD9060HFP-C | 203V logviov, | 2a |50-500kHz| Yes | VOM39®: | 37ma | -40t0 125°C HRP7 MP
max. 42V DR
3.5-35V 1.25A, Current, o i
BDYOGXKEFJ-C | 50 | 0.8V 10 Viy [, 57y [ 50-500kHz | Yes Dn | 18mA | -40t0125°C | HTSOP-J8 cs
3.5-35V 1A, 2A, 100- Current, o
BDYOTXKEFI-C | o0 [0.8Vto Vi | 5 | 5 aooz | Yes D | 1omA | -40t0125°C | HTSOP-J8 cs
BD9001F 48V | aviov, | 2a |s0-300kHz| T | VO™B9e: | 30mA | -40t0 105°C SOP8 MP
max. 50V DR
i 7-33V 1.2Vto V) 500- i Voltage, i o i
BD90201EFV-M| "= r | 770 L75A |, 200Kz Sr | 45mA | -40t0105°C | SSOP-B20W MP
200- Current, )
BDO9OLXEFV-M| 36-42V (33V/50V| 2A | o " - cn | |0:02mA| -40t0105°C | HTSSOP-B24| CS: Q212014
BD9901yEFV-M| 35-42v [3.3v/5.0v| 1A 4A 558&2 : Cugsm' 0.02mA | -40to 105°C | HTSSOP-B24|  Planning
BD990OXEFV-M| 3.5-42v |3.3v/50v| 1A 200- | Current 15 008mA| -40 to 105°C | HTSSOP-B20 cs
500kHz DR
BD9900YEFV-M| 35-42v [3.3v/5.0v| 05A 558&2 : Cuggm' 0.002mA| -40to 105°C | HTSSOP-B24|  Planning
BD9G341EFJ-M| 12-76V | 1VtoV, | 3A |50-750kHz| - C“ggnt' 1.2mA | -40t0105°C | HTSOP-J8 | CS:Q1/2014
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Automotive Standard DCDC: BD9778 & BD9781

FEATURES

1ch FET integrating Step-down
DC/DC Converter

Wide input voltage range : 7~36V
Pch Power MOS FET integrated
Low Standby Current : OpA
Quiescent Current: 3mA
Adjustable Freq. (50~500KHz)

<1> m—{v) CTRL

I Adjustable Vout
. oRL Various protect function
HON sover current protect
— Vref [y'j =over temperature protect
start =under voltage lockout
*soft start
8. 100% ON Duty Operation possible
9. Enable Pin
10. External Synchronize is possible
(BD9781HFP)

11. Package : HRP7 / SOP8

Noe o s~ 0w PR

s
b 7
T W ERROISLAMP
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Automotive Standard DCDC: BD9060

1ch FET integrating Step-down
DC/DC Converter

VIN

T+ < > IO_TEil—_C ) CTRL/SYNC
;Tr CTRL

L:OFF
H:ON

Vref
o re: sync
start

<
B

FEATURES

g b~ W N

7.
8.
9.

. Wide Input Voltage Range: 5 to 35V

Maximum Input Voltage: 42V

. 2A P-Channel MOSFET Integrated
. Stand-by Current : OpA

. Quiescent Current: 4.5mA

. Adjustable Output Voltage

Reference Voltage: 0.8V+2%

. Variable Switching Frequency: 50k to 500kHz

Tolerance: £5%
Synchronous External Frequency
Enable Pin
100% ON Duty Control

10. Protect Function

*OCP, TSD, UVLO

11. HRP7 Package
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Automotive Standard DCDC: BD906xx

FEATURES

1ch FET integrating Step-down
DC/DC Converter 1. Wide Input Voltage Range: 3.5 to 35V

Maximum Input Voltage: 42V

2. BD90610: int. 1.25A P-ch MOSFET
BD90620: int. 2.50A P-ch MOSFET
BD90640: int. 4.00A P-ch MOSFET

o Fo— () cmne 3. Stand-by Current : OuA
i 4. Quiescent Current: 4.5mA

ET% 5. Adjustable Output Voltage
Reference Voltage: 0.8V*2%
6. Variable Switching Frequency: 50k to 500kHz
Tolerance: £5%
7. Synchronous External Frequency
8. Enable Pin
9. 100% ON Duty Control
10. Protect Function
*OCP, TSD, UVLO

11. HTSOP-J8 Package

()
-/

soft
start

s
S
T v ERROJ;%MP

PwM
2 % E[h .
Vref
o
(o
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Automotive Standard DCDC: BD907xx

FEATURES

1ch FET integrating Step-down
DC/DC Converter 1. Wide Input Voltage Range: 3.5 to 35V

Maximum Input Voltage: 42V

2. BD90710: int. 1A N-ch MOSFET
BD90720: int. 2A N-ch MOSFET
BD90740: int. 4A N-ch MOSFET

VIN

1 O [ ———() creme 3. Stand-by Current : OpA

T 4. Quiescent Current: 4.5mA
CTRL
HoN 5. Adjustable Output Voltage

Reference Voltage: 0.8V=*2%

6. Variable Switching Frequency:
100k to 2.4MHz, Tolerance: =5%

7. Synchronous External Frequency
8. Enable Pin
9. Power Good Pin
10. Protect Function
*OCP, TSD, UVLO
11. HTSOP-J8 Package

soft
start

s
S
g '\ ERROJ;&MP

PwM
2 % E[h .
Vref
o
(o
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Automotive Standard DCDC: BD90201

1ch FET integrating Step-down

DC/DC Converter

VCC
O

START

Ry= E
< FB ( : ERR_AMP
Rs= ?‘;

7 7; Vref
A

PVCC

Q
<]
3

=Y

J

<

< EN—9
1.15V
s

< N

. DETIN
7;71 145V

T
! @ ;70‘79"“' aND
<

0.475V
777

Ro Vo

7°
Ry

Ry

FEATURES

. Wide input voltage range: 7 to 33V
2. Integrated Nch Power MOS FET (1.75A)

High speed, High efficiency, low heat

. Low Standby Current: OpA
. Quiescent Current: 4.5mA
. Adjustable Freq. with external resistor

500k to 2.3MHz(+10%)

. For ceramic capacitor at output
. Adjustable Output —

Reference voltage 1.145V+2%

. Adjustable over current detect with external

resistor

. Adjustable over and under Output voltage

detection circuit with external resistor
(Output is latched off with Timer)

10. Small Power Package: SSOP-B20W
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High frequency operation of BD90201

When using Switching Regulator in Car
Audio, high frequency operation can
prevent noise being created in the radio
band width.

Minimizing the coil and reducing the
mounting area can be realized by a high
frequency operation

CH1 R Spectrum 1@ dB,-" EEF 38 dEm -3.9656 dEm
b - -

No influence
to AM band width

0dBm— i o eeEEE: HemRRRa: fasaRaaa: fesesaaa: R
typ: 23MHz Thlrd Hamionic :
g ..................... Gommponent....i..........E ..........
Hid : Second Hamocnlc : : :
: Gommponent 5 : . Fourth Hamonlc
Y DI U OO OO O TR ;.....Go mponent
-40dBm—

- AM radio band width  (about 500 Hz ~ 1.6 MHz) 2.225@38875 MHz

1 : [ : : : : : : :
REWHE 18 kH=z WEBH 1 kHz ATHE 58 dB SHP_ 1.B48 sec
STRRT 5@ Hz STOFP 1
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BD9901x Series — Overview
ﬁturey A7dvantalgy

* Input Voltage Range: 3.6V to 42V ROHM’s BD9901x Family is a synchronous buck converter
« Output Voltage: 3.3V or 5.0V series that integrates low resistances MOSFETSs. It achieves
- Output Current: 2 0A ?a(r:]or;tlnuous output current of 2A over a wide input supply

+ Switching Frequency: 200 to 500kHz (typ.) Je

The SLLM control ensures an ultra low quiescent current

* Low Quiescent Current: typ. 22UA and high efficiency at low load situation.

+ Integrated Power MOSFETSs for synchronous
rectification (high side p-type and low side n-type) TWliC&tiO!] I

* Integrated Feedback Resistors

» Fixed Soft Start Time (typ. 6ms)

* |nt. Protection Function: OCP, SCP, TSD, UVLO, OVP

Protections

EN [}
FPWM

-rackag gJ

SLLM Control

7.8201

HTSOP-BZ4 (MAX 8.15 include BURR)
(5.0) g
4 4o
4 13
AAAERARRAAY
i i a g 3 Ceramic
T o o 9 - L capacitor
H\{aaaaanng
0.325 1PIN MARK +0.05
oor’oo
g g comp .
H o
78x76x10 28 i\ H w3 FETs included
° 068 Sl o008 [g]

0.0840.05

+0.05
0.24 0.04 0.08 @
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BD9901x Series — Characteristics

. Quiescent Current J

i
Efficienc
100 I i I Over 80% efficiency 400
90 L{ Over 70% efficiency more than 200mA.
more than 1mA. 350
80
2 a
70 / 14 / =
4 VAR,
200

SLLM

Efficiency [%]
5 9 9

BD9010EFV-M: Vo ;;=3.3V %
BD9011EFV-M: Vo 1=5.0 V 100

w
o O
\

U Y N I N A O

20 PWM
Conditions: 50
w0 7 V= 13.2V
0 T T — 0
001 01 1 10 100 1000 10000 fow = 40?) kHz
lLoap LOg scale [mA] Ta =25°C o
45
f— 40
Schedule J .
< 30
Customer Samples:  available ! T
Mass Production: Q32014 20
15
10
5
0

BD99011EFV-M

'S
------- e -\- - ===~ 1,,=59 UA @ | oap=100 LA
BD99010EFV-M
100 1000
l.oap Log Scale [uA]
BD99011EFV-M ¥
A
d /

BD99010EFV-M

lloap =0 A

0

5

10 15 20 25 30 35 40

Input Voltage [V]
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BD9900x Series — Overview -under development-

ﬁtureg -Kdvanta‘gy

* Input Voltage Range: 3.6V to 42V ROHM’s BD9900x Family is an asynchronous buck
« Output Voltage: 3.3V or 5.0V converter series that integrates one low resistances
- Output Current: 1.0A MOSFET. It achieves a continuous output current of 1A over

itchi _ a wide input supply range.
« Switching Frequency:  tbd The SLLM control ensures an ultra low quiescent current

* Low Quiescent Current: typ. 8pA and high efficiency at low load situation as well as a high
* Integrated Power MOSFETSs for asynchronous efficiency at high load situations.
rectification (high side p-type)
* Power Good pin
» Fixed Soft Start Time

* |nt. Protection Function

(ackagg

HTSOP-B20

6.5+0.1
(MAX‘B.SS include BURR)
(4.0)

0 1

AAAAARAAIRA
v - (& —
g

LEEEEEEEE )

10

0.325

6.4102
44101

T.OMAX
e
a
a
a
il

nnnnnnn

6.5x6.4x1.0 J l- \ =l 0.08 |5

0.85£0.05
0.0840.05

+0.05
0.24 -0.04
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BD9G341 — Overview -under development-

'%turey o Kdvantqu

Input Voltage Range: 12V to 76V (BD9G341) The BD9G341 Switching Regulator is developed for a wide
Output Voltage Range: 1.0 to (VINx0.7) input voltage range up to 80V. The current mode architecture
Reference Voltage: 1.0V +1.5% (+25°C) provides a fast transient response and a simple phase
+2.0% (-25to 105°C)  compensation setup.
Output Current: 3.0A The undervoltage lockout and hysterisis can be set up by
Switching Frequency: 50k to 750kHz external resistance by highly precise EN pin threshold level.
Integrated Power MOSFET for asynchronous —
rectification (high side n-type with 150mQ) Ap P li catiog I
Fixed Soft Start Time 20ms (typ.)
Int. Protection Functions: OCP, TSD, UVLO °“1°FF
EN
e I ! 1 lv?nc 1
T [70 J[oveo | Retersnce]_mea b I 1
HTSOP-J8 i

v“ ‘ ’——__-—___-ﬂ'—)—v
% [ i
1
€ o = ! H R
sl o H 1 3
” a3 & | :
3l 3 i | L
> b i
1
= | ________ i A . |
L :

49x6.0x1.0 H B g0 Rl
1 2 3 4
0.545 ‘ TETH HARK 0. 171383

VouT
—O

0. 6520. 15
.0
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Future integration -under development-

“ Minimized 1-Package Regulator with integrated external components H

& Application € Package Outline

" Regu-
;71 lator

7r

&€ Structure

|-
C L C 2.9mm
' -
L] v S -Size:2.9% 2.3mm
3 “Height:1mm
LSI Experience in market for Digital camera
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Automotive Secondary Switching Regulator (Buck)

SEMICONDUCTOR

Fre- Ext. Circuit Operating
vV
Part Number Vin out lout quency | Synch Mode Current | Temperature Package Status
BDY053xEFJ-C | 2725V | 1.2V, 1OV o) | 5 oemmz - Current, | ) 65ma | -40t0125°c | HTSOP-J8 MP
max. 6V or 1.8V SR
BDOOS2xEFJ-C | 2725V | 12V, L.V o) 1) ooMhz - Current, | 6sma | -40t0 125°c | HTSOP-J8 MP
max. 6V or 1.8V SR
BDY0571EFJ-C | 2/ °5V 1.2V 1A | 2.25MHz - Current, | ) 65ma | -40t0125°c | HTSOP-J8 MP
max. 6V SR
| 27558V . ] Current, ] .. | OFN16 (3x3),
BDYOS40EFV-C| "> 20 | Variable 4A | 2.25MHz cr | 065MA | -40t0125°C | Srocl Rt CS
: 2.7-5.5V . i i Current, i o QFN16 (3x3), :
BD905x0EFV-C max. 6V Variable 2-3A 2.25MHz SR 0.65mA | -40to 125°C HTSSOP-B20 Planning
Competitor BD90535EFJ
VIN —¢ SVIN PVIN VIN PVIN sSW —Jﬂn\_"—I—VOUT
7I1r-r = | |pcooD SW H— J- Jr
HW-e ITH swiHe 7; VIN PGND qr }
l % VFB PGND ——EN FB
RT PGND
MODE swi+e 77 vouT 7]”_— GND MODE|——
% £ $ss sw "mi\—I—o—
Application 7r 7L‘ SN PNpp T L : 1pes. C: 2pcs
components 7; 20mm
L: 1pcs, C: 8pcs, R: 6pcs
Application board
Package TSSOP-16 (5.0mm X 6.375mm) HTSOP-J8 (4.9mm X 6.0mm)
Confidential  © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




Automotive Secondary DCDC: BD905xx Series

1ch FET integrating Step-down
DC/DC Converter

EN

O
VREF L 4

ocp DRIVER

Only 3
external

COUNTER .
— oo parts:

I 2 Caps &
A 1 Coil

FEATURES

\ 9,
GND MODE ) S —

1. Low Input Voltage: 2.7 to 5.5V
2. Output Voltage: 1.2V, 1.5V, 1.8V, variable
3. Switching Frequency: 2.25MHz (fix V1)
0.3 to 2.5MHz (variable Vg 1)
4. Output Current: 1A, 2A, 3A, 4A
5. Integrated Phase Compensation C,R and
Feedback R
6. Current Mode Topology
7. Power Good pin (only variable Vg1)
8. Protection Circuits
* Thermal Shut Down
= Under Voltage Lockout
* Over Current Protection
* Over Voltage Protection
9. Light Load Mode (SLLM) / Fixed PWM Mode
with external pin (Mode)
10. Small High Power Package: HTSOP-J8
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Automotive Dual Channel Switching Regulator (Buck)

Fre-

Ext.

Circuit

Operating

V
Part Number Vin out lout quency | Synch Mode Current | Temperature Package Status
3.9-30V 0.8V- 250- Current, o
BD9016KV max. 35V | V,x0.9 ext. FET 550kHzZ Yes SR 4mA -40 to 105°C VQFP48C MP
2.7-5.5V | Fixed: 1.0- Current, o :
BD90580EFV max. 6V 18V 1-3A 2.25MHz SR 1mA -40 to 125°C HTSSOP Planning
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Automotive Dual Channel DCDC: BD9016

2ch external FET
Step-down DC/DC Converter

FEATURES

A W DN P

. Low Stand-by Current : OpA

. Wide input voltage range: 3.9 to 35V

. High accuracy reference voltage: £1%

. Variable Output voltage by outside Resistor:

0.8Vto VCCXx0.9

. Variable switching frequency:

250k to 550kHz and outer synchronous

. Each outputs separately ON/OFF by EN pins
. Various protect function

=adjustable over current protect (ext. R)
~over temperature protect

=under voltage lockout

-soft start

. Make various application step-down/step-up

/step-up-down

. VQFP48 Package
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Automotive Switching Regulator (Boost & Buck-Boost)

SEMICONDUCTOR

Product Output Input Output . Outer Operating

number Current LIS Voltage Voltage Ol L e synchr. FEEL G temperature SIEWE
BD9031FV N/A | Current | 45~35V A(g{g;t_ig)e 20k~600kHz . SSOP-B16 | -40~125°C MP
BD9O032FV N/A | Current | 3.5~40V A(g{g;tjz')e 20k~600kHz . SSOP-B16 | -40~125°C MP

Adjustable
HTSSOP-
BD9035EFV | N/A | Voltage | 3.8~35V | (step-up- 20k~600kHz yes B -40~125°C MP
down)
Confidential  © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




Automotive boost Converter: BD9031

FEATURES

1
}’ ’ 1. Input Voltage Range: 4.5 to 35V

2. Adjustable Output Voltage:
Reference: 0.8V*1.5%

3. Adjustable Switching Frequency:

oc SN 20 to 600K Hz
O ’E N 4. Current Mode Topology
13- 5. Protection Circuits
—|>—()SD%— -Thermal Shut Down
=Under Voltage Lockout

=Over Current Protection (Delay:60nsec,
oRVERLOUT » Accuracy:10%)

=Over Voltage Protection
6. Adjustable Soft Start
7. Small Package: SSOP-B16

21901 MS
=
m
(2]

PGND
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Automotive buck-boost Converter: BD9035

VREG
VREG i
; 2 VREG
[5G |

UVLO

L

R

SLOPE

OCPH

OCPL : l

COUN
TER
|

’—@"_

DRV
CTL

SCP

OvP

SOFT
START

!

Tss Qoo
R

™
IPGND

vCC

VCCCL

CL

FEATURES

ol

. Input Voltage Range: 3.8 to 35V
. Adjustable Output Voltage:

Reference: =1.5%

. Adjustable Switching Frequency:

20 to 600KHz

. External synch possible
. Current Mode Topology
. Protection Circuits

*Thermal Shut Down
*Over Current Protection
*Over Voltage Protection
*Power Good Output

. Adjustable Soft Start
. Small Package: HTSSOP-B24
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Automotive Multi Channel Power Supply ICs

SEMICONDUCTOR

Product Input Output | Operating | Quiescent Operating
number SRR R Voltage Current |frequency| Current FEECLE temperature SECE
Buck: 6x
BDI592MWY LDO: 4x intel Atom | 53 3g 5v | various | 840K 26mA | UQFNSs | -40-85° MP
o E600 1,200kHz
Switch: 5x
Buck: 7x Intel Atom
BD9596 MWV LDO: 8x 5V various | 1,000kHz 6.5mA UQFN88 -40~95°C MP
o E3800
Switch: 1x
Boost: 3x
Charge Pump: 2x
BD81841MUV : TFT Supply| 2.0~5.5V |Boost: 2.5A| 1,200kHz 1.2mA VQFN24 -40~105°C CS
Gate Shading,
OpAmp, Reset
B :
BD81842MUV ChargonISDturi);)' 2%
(BD81841 + o TFT Supply| 5.0~35V |Boost: 2.5A| 1,200kHz tbd VQFN32 -40~105°C | CS: Q3/2014
BD9060) Gate Shading,
OpAmp, Reset
DCDCs: 500kHz
Buck: 2
BD8682MUV i X Camera | 5.9~40V 0'5+O'2_5A IMHz 5.0mA VQFN32 -40~105°C MP
LDO: 2x LDOs:
130+60mA
BD39001EKV Buck-boost . ext. FET 200k~
5 Buck: 3.3V / 1.2V Various 4.0~40V 900mA K tbd HTSSOP-B24 -40~85°C CS: Q1/2014
BD39002EKV LDO: 5.0V 600mA 550kHz
Buck-boost . ext. FET 200k~ o .
BD39003EKV LDO: 5.0V Various 4.0~40V 600MA 550kHz tbd HTSSOP-B24 | -40~85°C CS: Q1/2014
Buck . ext. FET 200k~ o .
BD39012EKV LDO: 5.0V Various 4.0~40V 300mA 550kHz tbd HTSSOP-B24 | -40~85°C CS: Q3/2014
Multi Channel Buck Citrl.: 2x 10A+10A | >2.2MHz Ti: max
PMIC Buck: 2x Various 3.0~45V 2A+2A >2.5MHz thd HTSSOP-B54 ]1.50°C ' Planned
LDO: 1x 150mA
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Multi Power Supply for Intel Atom E600: BD9592

Intel® Atom™ Processor E600 Series System

DDR2

SDVo

HD Audio

LvVDsS

SPI(BIOS)

Developed

by the ROHM

Group

[ FEATURES ]

Switching controller for all power lines of

Intel Atom E600 platform
. Internal Power Sequencing for S0, S3 and S4/S5
. Input Voltages: 3.3V and 5.0V

. Supplying: Intel Atom Processor, DDR Memory,
I0-Hub and Clock Generator and other external
components

. Operating temperature: -40 to +85°C

. Package: UQFN88 (10x10mm)

[ Outputs: ]

V5A
V3P3A

BD9592MWV

V3P3 (310mA) R
V3P3_S (200mA) g
V1P8_S (570mA) 4
VIPS_S (120mA) 4 Intel®
V1P25_5 (7mA) g Atom™
V1P05 (100mA) “|  Processor
V1P05_S (3.4A) | E600 series
VCC_S (3.54)
VNN_S (1.6A)
VOPY_S (200mA)
V1P8 (2.5A) _| DDR
[0_V3P3_5 (260mA) R
I0_V2P5_S (250mA) -
10_V1P8_S (50mA) o]  ConneXt
10_V1P2_S (1A) 4
(200mA )
BU7336MWV

ROHIM
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Multi Power Supply for Intel Atom E3800: BD9596

V5IN Power Intel® Atom™
aamng@ VManagement|C  EEELTESEN Processor

Controls BD9596MWV E3800 Series

—

Peripherals

FEATURES

VIPOA(1.0V)
VIP24A(1.24V)
VIPRA(1.8V)
W3P3A(3.3V)
VAPOS (1.0V)
VAPOSS (1.06V)
VIP245(1.24V) Bay Trail

VIPBS(1.8V)
Jarrell Cove V3P3S(3.3V)
PMIC WM (0.5V - 1.2V)
VEC (0.5 - 1.2V)
VEDIO {1.8Vor3.3v)
VSFR (1.35V)

VDDQ (1.2—1.6V)
VIT(VDDQ/Z V) DDR3

VRTC (3.3V)

SR | Confidential  © 2014 ROHM Co.Ltd. Al Rights Reserved ROHM Semiconductor GmbH




1

Multi Power Supply for TFT Dis

Reference
Voltage

13
T VIN
. 265V Fall

Fall/Thermal
Control

Rl

FBErrur Amplifier '—Eﬂ
1,25V e Digital Control
> Block
PGND
Comparator "
COMP
L | PGND
Oscillator [ Current Sense and 1
Limit
Sequence
Control AVDD
— 0
0. 266V VDD
E‘] FEN ’ Negative DRN I—,:|
Charge Pump L
AGND1
125V Positi AVDD o
FBP — ositive -
Eﬂ Charge pump |_°:|
AGND1
| AVDD
VeOu
AGND1 -
L
]
High Voltage
Switch Control
I

1. 25V

nlay: BD81841

FEATURES

Switching controller for TFT Display Supply
Input Voltage Range: 2.0 to 5.5V

Boost output current 2.5A (AVDD)

VGH and VGL charge pump

VCOM op-amp

Gate Pulse Modulation

Open Drain Reset output

Fixed frequency: 1.2MHz

EN signal for AvDD

Soft start function

Built-in protection function

- Overcurrent protection

- Under Voltage Lock Out

- Thermal Shut Down

Operating temperature: -40 to +105°C

Package: VQFN24 (4x4mm)
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Multi Power Supply: BD39001

e - FEATURES
EEL. — Tvcee Eﬁtﬁﬁgﬂ\\ +  Buck-boost switching controller with built-in
: EN1 L 1 cirtroller : 3ch adjustable power supply
I o i P I »  Synchr. rectification Step-down Switching
| ; RIH— osc I Regulator: 3.3V output
_— '+ LDO:5Voutput
I 0 B 3 vt | «  Built-in monitoring function
: IBW s : . Output low voltage/Over volt. detection
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Multi Channel PMIC
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Integrated Power Management Solution

Our widef circuit technology

allows many combination

LDO
-Ceramic Capacitor
*30uA Low Iq
*ON/OFF pin

d )

Switching

Regulator

*Integrated FET
- Synchronous Rectifigr

Requirements

Proposal

\

External Synchronizg
=110uA Low Iq
*2MHz Operation)

" 4N

Regulator

o]

[output1 +—
¢ [Loutputz

Logic Control

Protection Circuit

\
Interface Function
12C
-Serial to Parallel interface
_J
(| Detector )
*Reset Function
-Delay Function
*Counter Function
*WDT
-+B/ACC Detector
*MUTE Function
\_ J

Protection

*Thermal Shut Down
=Over Current Protection
-Under Voltage Lock Out

Key advantage to systemization: Simple to control multiple power supplies
— Can manage the power-up and —down sequence of the total system
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Voltage Detectors

- Automotive Voltage Detector
- Standard Voltage Detector

- 5pin type

- 3pin type
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Automotive Voltage Detector (w/o and with WDT)

SEMICONDUCTOR

Detection

Detection

Output

Circuit

Operating

Part Number Voltage Delay Time Accuracy Type Current | Temperature WDT Package Status
BD45ExxG-M 2.3t0 4.8V t):)pr. 25)80:120 *+1.0% |Open Drain| 0.85pA | -40 to 105°C - SSOP5 In development
BD46EXGM | 231048V | P ngénl]go +1.0% | CMOS | 0.85uA | -40to 105°C : SsoP5 | In development
BD48EXXG-M 2.3t06.0V | max.100us | *1.0% |Open Drain| 0.90uA | -40 to 105°C - SSOP5 MP
BD49EXXG-M 2.310 6.0V | max. 100us | *1.0% CMOS | 0.90pA | -40to 105°C - SSOP5 MP
BD52ExxG-M 2.310 6.0V adj“es)z?b(':e bY 41,00 |Open Drain| 0.95pA | -40 to 105°C - SSOPS5 MP
BD53EXxG-M 2.310 6.0V adj”j;ﬁbc':e Yl 4100w | cmos |0.95pA | -40t0 105°C . SSOP5 MP
BD37AxXxFVM 1.9V /4.1V | typ. 6.9ms +1.5% |Open Drain| 5pA -40 to 105°C Yes MSOPS8 MP
BD87AXxFVM 2.8V [ 2.9V typ. 6.9ms +1.5% |Open Drain| 5pA -40 to 105°C Yes MSOPS8 MP

3.4V / 4.1V
BD99AxxF 4.1V typ. 6.9ms +1.5% |Open Drain| 5pA -40 to 105°C Yes SOPS8 MP
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Voltage Detectors — Line up

SEMICONDUCTOR

Standard With Adjustable Delay Time With Fixed Delay Time Bipolar
Detection Open Drain CMOS o
Voltage [V] Open Drain cMos Open Drain cMos Delay time (ms) Gt
100 200 400 50 100 200 400
6.0
5.9
5.8
!
w w w w
4.9 0>9¢ 5 0>9¢ 5 Q> 5 o> 5
Sk x| % LXK | S =| 2% I3
4.8 o Sx J| = & B | ] Xl s 8 5
a7 | 28588 3222 |4 28 alz2g i oolool= 0olools
= c c [ [
26 | “2&3 |3 m08a |3 =3 alea alelolos sl gle]lagloloss|E e
[} o o m‘g‘%‘gxxxxxg‘igxxxxx
! ggg%d%dﬁggg%d%dﬁ
S e EE E R R L EE
w w w w 4 |4 x| @ 44t | x| @ g
24 o>uw o>u Q>u Q>u $ #l L
2.3 FL X L X s L +
. 03D SR QEA P o
2.2 I8 == 93 333 0
m>Oom Do mom mDOom
21 o o oM oD
2.0
1.9
!
1.0
0.9

Package Lineups

¥ :Under Development

G  :SSOP5(SOT235) 7

VRVl A e B e, I BN —M:High reliability grade (105°C)
F : SOP4(SC82) S AEC-Q100 qualified
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Voltage Detectors — Detalls

Helalll

Free Delay Time Setfing
CMOS Voltage Detector IC

Counter Timer Built-in
CMOS Voltage Detector IC

Low Voltage Standard

BD48ooSeries Open Drain Qutput

BO49ooSeries CMOS Push Pull Output

BO52ooSeries Open Drain Output

BD53oo5eries CMOS Push Pull Qutput

BO45o0Series Open Drain Output
BO46ooSeries CMOS Push Pull Output

BlU48ooSeries Open Drain Output
BU49ooSeries CMOS Push Pull Output

BU4Z2oo5eries Open Drain Qutput
BU43ooSeries CMOS Push Pull Output

Detection Voltage: 2.3-6.0V
Circuit Current (on/off): 0.60/0.85 pA
Output Current (1.2/2.4V): 1/ 4 mA

Detection Voltage: 2.3-6.0V
Circuit Current (on/off): 0.85/0.85 pA
Output Current (1.2/2.4V): 1.2/ 5 mA

Detection Voltage: 2.3-4.8V
Circuit Current (on/off): 0.80/0.85 pA
Output Current (1.2/2.4V): 1.2/ 5 mA

Detection Voltage: 0.9 - 4.8V
Circuit Current (on/off): 0.40/0.55 pA
Output Current (1.2/2.4V): 3.3/6.5 mA

Detection Voltage: 0.9 - 4.8V
Circuit Current (on/off): 0.40/0.55 pA
Output Current (1.2/2.4V): 3.3/ 6.5 mA

Jo GOT O1 Ot7-

Jo GCT 01 O~

Open Drain Type CMOS Type BIN No, Symbol Function
% Voo2 1 | Vour |Reset Output
O Can be used even when the Requires no external 2 Voo | Power Supply Voltage
RL Power supply voltages on the resistor.
detection and output sides differ.
- n and output sides difer Micoortoler . 3 | GND |Ground
. Vour 4 | N.C. |Unconnected Terminal
Microcontroller i T Mo SSOP5 o
Operation possible when several 77}' TIB 190 ""';f uvr;;g fecovery 5 N.C d v
7ﬁ' resets are output to a single 5§horter = amOpalt .C. |Unconnected Terminal
microcontroller. rain type.
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USB HS Switch

- Qverview
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USB HS Switch — Overview

Abnormal
information

( uSBVBUS Protection

Broken Device
VBUS Abnormal Current
VBUS Protection  \gys.GND Short

Control

USB :
\- 0

Supply Current Threshold [A] Output Over Current Part No. with
Voltage [V] EN Logic Channel Protection AEC-Q100 e

BD2248G 2.7~5.5 Limiting BD2262G-M SSOP5
BD2246/47G 2.7~55 H/L 0.63 0.77 0.9 100 1 Limiting BD2264/65G-M SSOP5
BD2240/41G 27-5.5 H/L 0.82 0.97 1.12 100 1 Limiting BD2266/67G-M SSOP5
BD2232/33G 27~55 H/L 1.15 1.28 1.40 100 1 Limiting BD2268/69G-M SSOP5
BD2242/43G 2.8~55 H/L Typ. 0.2 to 1.7 (adjustable) 89 1 Limiting BD2244/45G-M SSOP6
BD82001/00FVJ 2.7~55 H/L 1.0 1.5 2.0 70 1 Limiting BD82004/05FVJ-M TSSOP-B8J
BD82065/61FVJ 2.7~5.5 H/L 1.5 24 3.0 70 1 Limiting BD82006/07FVJ-M TSSOP-B8J
BD82028/29FVJ 45~55 H/L 0.6 1.0 1.2 72 1 Limiting - TSSOP-B8J
BD82030/31FVJ 4.5~55 H/L 1.05 1.5 1.8 72 1 Limiting - TSSOP-B8J
BD82032/33FVJ 4.5~5.5 H/L 1.55 2.0 2.3 72 1 Limiting = TSSOP-B8J
BD82034/35FVJ 4.5~55 H/L 2.05 2.5 2.8 72 1 Limiting - TSSOP-B8J
BD2066/62FJ 2.7~55 H/L 1.5 2.4 3.0 80 2 Limiting BD2068/69FJ-M SOP-J8
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