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ROHM in Automotive Semiconductor Market 

Top 10 Automotive Semiconductor Suppliers 2011 

Turnover development European Semiconductor Market 
Top 10 Automotive Semiconductor Manufacturers 2006 / 2011 

Turnover (billion $) 



© 2014 ROHM Co.,Ltd. All Rights Reserved Confidential 

78 Series Regulator 

Standard LDO 

Secondary LDO 

Multiple output LDO 

CMOS LDO 

Application Specific 

 system power supply 

Buck / Boost / Inversion Type 

DC/DC Controller with external MOSFET  

DC/DC Regulator with integrated MOSFET 

DC/DC with Multiple Output 

Chopper / Synchronous Rectifier System Switching 

Regulator 

Linear 
Regulator 

Detector / Switch 

Power Switch ICs for ExpressCardTM 

Voltage Detector / Reset IC 

Low quiescent current LDO 

DDR termination regulator 

Ultra low drop out LDO 

Power Distribution Switch 

MOSFET Controller IC for Load Switching 

USB High Side Switch 

H3REG/H4REGTM and SLLM DC/DC 

Voltage / Current Mode /  

Constant On-Time Control  

Low Iq DC/DC 

ROHM has been positioned in excellent supplier on Power 

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

PM/Technical support 

ROHM Semiconductor Portfolio – Power Management 
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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 ... 
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Linear Regulator 

 
- Automotive Linear Regulators 

 - Standard low drop-out regulator (LDO) 

 - Secondary LDO 

 - Standard LDO with Reset (& WDT) 

 - Voltage Tracker 
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Part Number VIN 
VOUT IOUT Enable Pin 

Circuit 

Current 

Operating 

Temperature 
Package Status 

BD357x Series 
4.5-36V  

max. 50V 

3.3 & 5.0V 

Adj.: 2.8-12V 

±2% 

500mA Optional 30µA -40 to 125℃ 
TO252 

HRP 
MP 

BD7xxL2 Series 
4.37-45V 

max. 50V 

3.3 & 5.0V 

±2% 
200mA  

 

- 

 

6µA -40 to 125℃ 

HTSOP 

SOT223 

TO252 

MP 

CS 

MP 

BD4xxM2 Series 
4.37-45V 

max. 50V 

3.3 & 5.0V 

Adj.: 2.8-12V 

±2% 

200mA  Optional 40µA -40 to 125℃ 
HTSOP 

SOT223 

CS 

 (except adj.) 

BD7xxL5 Series 
4.37-45V 

max. 50V 

3.3 &  5.0V 

±2% 
500mA - 6µA  -40 to 125℃ TO252 MP 

BD4xxM5 Series 
4.37-45V 

max. 50V 

3.3 & 5.0V 

Adj.: 2.8-12V 

±2% 

500mA Optional 40µA -40 to 125℃ 
TO252 

TO263 

CS 

(except adj.) 

BDxxC0A Series 
4.0-26.5V 

max. 35V 

3.3, 5, 8, 9V 

Adj.: 1.0-15V 

±3% 

1A Optional 0.5mA -40 to 125℃ 

TO252 

TO263 

HRP 

MP 

Automotive Standard LDOs 
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 Features 

 Operating supply voltage: 4.5-36V / 5.5-36V 

 Absolut maximum VIN:   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 (IOUT=200mA) 

 Low IQ: typ. 30µA, max. 60µA  

 Optional enable pin (max. 10µA) 

 Supporting small ceramic capacitor down to 0.1µF 

 Rich protections: 

 Thermal shutdown 

 Over Current Protection    

 Operational temperature range: -40 to 125℃ 

 Application circuit 

Automotive Standard LDO: BD357x Series  

 Package: TO252-3/5 (DPAK), HRP5 Part No. VOUT IOUT 

BD3570 3.3V 500mA 

BD3571 5.0V 500mA 

BD3572 variable 500mA 

Part No. VOUT IOUT 

BD3573 3.3V 500mA 

BD3574 5.0V 500mA 

BD3575 variable 500mA 

without enable with enable 
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 Features 

 Operating supply voltage: 4.37-45V / 5.8-45V 

 Absolut maximum VIN:   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 (IOUT=200mA)  

 Low IQ: typ. 6.5µA, max. 15µA  

 Supporting small ceramic capacitor down to 4.7µF 

 Rich protections: 

 Thermal shutdown 

 Over Current Protection    

 Operational temperature range: -40 to 125℃ 

 Application circuit 

Part No. VOUT IOUT 

BD733L2 3.3V 200mA 

BD750L2 5.0V 200mA 

BD733L5 3.3V 500mA 

BD750L5 5.0V 500mA 

Automotive Standard LDO: BD7xxLx Series  

 Package: HTSOP-J8 (EFJ),  

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

 TO263-3 (FP2) 
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 Quiescent current  Drop-out voltage 

Automotive Standard LDO: BD7xxLx Series  

VIN = 4.75V IOUT = 0mA 

VOUT = 5.0V 

 Good EMC behaviour 

 Small output fluctuation 
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 Features 

 Operating supply voltage: 4.37-45V / 6.1-45V 

 Absolut maximum VIN:   50V 

 Start-up voltage: 3.0V (no load) 

 Max. output current: 200mA or 500mA 

 Output voltages: 

 Variable: 2.8 to 12V (tbc) 

 Fixed: 3.3 and 5.0V 

 High accuracy voltage output: ±2% 

 Drop-out voltage: 160mV (IOUT=100mA) 

 Low IQ: typ. 40µA, max. 90µA  

 Optional enable pin (max. 5µA) 

 Supporting small ceramic capacitor down to 4.7µF 

 Rich protections: 

 Thermal shutdown 

 Over Current Protection    

 Operational temperature range: -40 to 125℃ 

 Application circuit 

Part No. VOUT IOUT 

BD433M2 3.3V 200mA 

BD450M2W 5.0V 200mA 

BD400M2* variable 200mA 

BD433M5 3.3V 500mA 

BD450M5 5.0V 500mA 

BD400M5* variable 500mA 

Automotive Standard LDO: BD4xxMx Series  

Part No. VOUT IOUT 

BD433M2W 3.3V 200mA 

BD450M2W 5.0V 200mA 

BD400M2W* variable 200mA 

BD433M5W 3.3V 500mA 

BD450M5W 5.0V 500mA 

BD400M5W* variable 500mA 

without enable with enable 

 Package: HTSOP-J8 (EFJ),  

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

 TO263-3 (FP2) 

* under development 
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 Quiescent current  Drop-out voltage 

Automotive Standard LDO: BD4xxMx Series  

VIN = 4.75V IOUT = 0mA 

VOUT = 5.0V 
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Part Number VIN 
VOUT IOUT Enable Pin 

Circuit 

Current 

Operating 

Temperature 
Package Status 

BDxxGA3M-M 
4.5-14V 

max. 15V 

Fixed: 1.5-12V 

Adj.: 1.5 to 13V 
300mA Yes 0.6mA -40 to 105℃ HTSOP-J8 MP 

BDxxGA5M-M 
4.5-14V 

max. 15V 

Fixed: 1.5-12V 

Adj.: 1.5 to 13V 
500mA  Yes 0.6mA -40 to 105℃ HTSOP-J8 MP 

BDxxGC0M-M 
4.5-14V 

max. 15V 

Fixed: 1.5-12V 

Adj.: 1.5 to 13V 
1.0A  Yes 0.6mA -40 to 105℃ HTSOP-J8 MP 

BDxxHA3M-M 
4.5-8V 

max. 10V 

Fixed: 1.5-7.0V 

Adj.: 1.5-7.0V 
300mA Yes 0.6mA -40 to 105℃ HTSOP-J8 MP 

BDxxHA5M-M 
4.5-8V 

max. 10V 

Fixed: 1.5-7.0V 

Adj.: 1.5-7.0V 
500mA  Yes 0.6mA -40 to 105℃ HTSOP-J8 MP 

BDxxHC0M-M 
4.5-8V 

max. 10V 

Fixed: 1.5-7.0V 

Adj.: 0.8 to 7V 
1.0A  Yes 0.6mA -40 to 105℃ HTSOP-J8 MP 

BDxxHC5M-M 
4.5-8V 

max. 10V 

Fixed: 1.5-7.0V 

Adj.: 1.5-7.0V 
1.5A Yes 0.6mA -40 to 105℃ HTSOP-J8 MP 

BDxxIA5M-M 
2.4-5.5V 

max. 7V 

Fixed: 1.0-3.3V 

Adj.: 0.8-4.5V 
500mA Yes 0.3mA -40 to 105℃ HTSOP-J8 MP 

BDxxIC0M-M 
2.4-5.5V 

max. 7V 

Fixed: 1.0-3.3V 

Adj.: 0.8-4.5V 
1.0A  Yes 0.3mA -40 to 105℃ HTSOP-J8 MP 

BUxxSD2M-M 
1.7-6.0V 

max. 6.5V 

Fixed: 1.0-3.4V 

±2% 
200mA Yes 35µA -40 to 105℃ SSOP5 MP 

BUxxSD3M-M 
1.7-6.0V 

max. 6.5V 

Fixed: 1.0-3.4V 

±2% 
300mA Yes 35µA -40 to 105℃ SSOP5 CS 

BD00JC0MNUX-M 3.0-5.5V Adj.: 0.65-2.70V 1.0A 
Yes  

Power Good 
tbd -40 to 105℃ VSON010V3030 

Under 

Development 

BD00JA5MNUX-M 3.0-5.5V Adj.: 0.65-2.70V 500mA 
Yes  

Power Good 
tbd -40 to 105℃ VSON010V3030 Under Planning 

Automotive Secondary LDOs 
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 Features 

 Package: HTSOP-J8 

 Operating supply voltage: 4.5-14V / 4.5-8V / 2.4-5.5V 

 Absolut maximum VIN:   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 1µF 

 Rich protections: 

 Soft start 

 Thermal shutdown 

 Over Current Protection 

 Pin-to-Pin short matrix protection     

 Operational temperature range: -40 to 105℃ 

 AEC-Q100 supported 

Fixed output voltage 

Variable output voltage 

 Application circuit 

VO_S (Fixed) 

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

 capacitor  

Vo 

GND 

EN 

FB 

OCP 

 

SOFT 

START 

TSD 

8 

1 

5 

2 

R1 

R2 

Ceramic 

capasitor 
≧ 1uF 

≧ 1uF 

3 

Ceramic capacitor min. 1µF 

High precise reference (±1%) 

Input 

Output 

Low-ESR 

Ceramic capacitor 

supported 
EN 

Vo 

Soft-Start waveform (BD00GA5WEFJ ) 

Soft-start 

61.8mm2 29.4mm2 

-52.4% 

Small power package 

High precise voltage FB by VO_S (Sensing) 

BDxxG/H/Ixx-M Series: Features 

Vcc 

630µs 

Thermal shut-down 

Over current protection 
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B D 0 G x x M  E F J 0 

Output Voltage 

    00: Adjustable 

    xx: Fixed 

 

Series 

(Abs. max. 

 input voltage) 

G: 15V 

H: 10V 

I: 7V 

 

Output 

current 

A3 : 0.3A 

A5 : 0.5A 

C0 : 1.0A 

C5 : 1.5A 

 

 

Package 

Supply Voltage  
Current 

15V (G) 10V (H) 7V (I) 

0.3A (A3) 

0.5A (A5)   

1.0A (C0) 
 

 

 

 

 

 

 

 

1.5A(C5)   

 

 

 

EFJ: HTSOP-J8 

All pin-to-pin compatible 

- M 

Automotive grade 

M: -40 to +105ºC 

BDxxG/H/Ixx-M Series: Product Line-up 
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 Features 

 Package: SSOP5 (SOT23-5) 

 Operating supply voltage: 1.7-6.0V 

 Absolut maximum VIN:    6.5V 

 Max. output current: 200mA (SD2) or 300mA (SD3) 

 Output voltages: 

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

 High accuracy voltage output: ±2% (over temperature) 

 Drop-out voltage: typ. 85mV (IOUT=100mA, VOUT=2.8V) 

 Low IQ: typ. 35µA, max. 80µA (2µA disabled) 

 Enable pin 

 Supporting small ceramic capacitor down to 0.47µF 

 Rich protections: 

 Thermal shutdown 

 Over Current Protection    

 Operational temperature range: -40 to 105℃ 

 AEC-Q100 supported 

 Application circuit 

Automotive Secondary LDO: BUxxSDxM-M Series 

Part No. VOUT 

SD2 Series 

IOUT=200mA 

SD3 Series 

IOUT=300mA 

BU12SDxM 1.2V MP CS 

BU15SDxM 1.5V MP development 

BU18SDxM 1.8V MP development 

BU25SDxM 2.5V MP development 

BU28SDxM 2.8V MP development 

BU30SDxM 3.0V MP development 

BU33SDxM 3.3V MP development 
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 Features 

 Package: VSON010X3030 

 Operating supply voltage: 3.0-5.5V 

 Absolut maximum VIN:    tbd 

 Max. output current: 500mA or 1.0A 

 Output voltages: 

 Variable: from 0.65 to 2.70V 

 High accuracy voltage output: ±1% 

 Drop-out voltage: tbd 

 Enable pin 

 Power Good Pin (Open Drain) 

 Supporting small ceramic capacitor  

 Rich protections: 

 Thermal shutdown 

 Over Current Protection  

 Current Limitation   

 Operational temperature range: -40 to 105℃ 

 AEC-Q100 supported 

 Application circuit 

Automotive Secondary LDO: BD00JC0/A5 Series 
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 Fast Transient Response 

Automotive Secondary LDO: L3Reg Technology 

 Efficiency Curve 
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Part Number VIN 
VOUT IOUT 

Reset 
Voltage 

Circuit  

Current 
WDT 

WDT 

enable 
Package Status 

BD3951F 5.5-36V 
Fixed: 5.0V  

±2% 
150mA 

Adjustable 

def.: 4.70V 

±2% 
135µA - - SOP8 MP 

BD4269FJ 5.5-45V 
Fixed: 5.0V  

±2% 
150mA 

Adjustable 

def.: 4.65V 

±2% 
60µA - - SOP-J8 CS: Q1/2014 

BD4275FP 

BD4275FP2 
5.6-45V 

Fixed: 5.0V  

±2% 
500mA 

Adjustable 

def.: 4.65V 

±2% 
60µA - - 

TO252-5 

TO263-5 
CS 

BD4299FJ 5.6-45V 
Fixed: 5.0V  

±2% 
250mA 

Adjustable 

def.: 4.60V 

±2% 
60µA - - SOP-J8 CS: Q3/2014 

Automotive Standard LDO with Reset (& WDT) 

Part Number VIN 
VOUT IOUT 

Reset 

Voltage 

Circuit  
Current WDT 

 WDT 

Enable   
Package Status 

BD3004/05HFP 
5.5-36V 

max. 50V 

Fixed: 5.0V  

±2% 
500mA 

Adjustable 

def.: 4.1/4.5V  

±2% 
80µA Yes - / Yes HRP7 MP 

BD3010AFV 
5.6-36V 

max. 50V 

Fixed: 5.0V  

±2% 
200mA 

Adjustable 

def.: 4.25V 

±3% 
80µA Yes Yes SSOP-B20 MP 

BD3021HFP 
5.6-36V 

max. 50V 

Fixed: 5.0V  

±2% 
500mA 

Adjustable 

def.: 4.50V 

±2% 
80µA Yes Yes HRP-7 MP 

BD4271FP2 5.5-45V 
Fixed: 5.0V  

±2% 
500mA 

Adjustable 

def.: 4.65V 

±2% 
60µA Yes - TO263-7 Planned 

BD4263FJ/FS 5.6-45V 
Fixed: 5.0V  

±2% 
200mA 

Adjustable 

def.: 4.65V 

±2% 
60µA Yes - SOP-J8 / SOP20 Planned 
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Automotive Voltage Tracker 

Part Number VIN 
Offset Voltage IOUT 

Enable 
Circuit  

Current 

Operating 

Temperature 
Package Status 

BD3925FP/HFP 
4.5-36V 

max. 50V 
±15mV 500mA Yes 45µA -40 to 125℃ TO252-5/HRP5 MP 

BD42500 Series max. 50V ±5mV 50mA Optional 30µA -40 to 125℃ 
SSOP5 

others later 

CS: Q1/2015 

MP: Q4/2015 

BD42530 Series max. 50V ±5mV 250mA Optional 30µA -40 to 125℃ 
HTSOP-J8 

others later 

CS: Q1/2015 

MP: Q4/2015 

BD42510 Series max. 50V ±5mV 400mA Yes 30µA -40 to 125℃ 
TO252-J5 

others later 

CS: Q1/2015 

MP: Q4/2015 

Voltage Tracker Basics Voltage Tracker Safety Feature 
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Switching Regulators 

 
- Single Channel Buck Converter 

 - Standard 

 - Secondary 

- Dual Channel Buck Converter 

- Single Channel Boost and Buck-Boost Converter 

- Multi Channel Power Supply ICs  
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Automotive Standard Switching Regulator (Buck) 

Part Number VIN 
VOUT IOUT 

Fre-

quency 

Ext. 

Synch 
Mode 

Circuit 

Current 

Operating 

Temperature 
Package Status 

BD9778F/HFP 

BD9781HFP 

7.0-35V 

max. 36V 
1V to VIN 

2A 

4A 
50-500kHz 

- 

Yes 

Voltage, 

DR 
3.0mA -40 to 125℃ 

SOP8/HRP7 

HRP7 
MP 

BD9060HFP-C 
5.0-35V 

max. 42V 
0.8V to VIN 2A  50-500kHz Yes 

Voltage, 

DR 
3.7mA -40 to 125℃ HRP7 MP 

BD906xxEFJ-C 
3.5-35V 

max. 42V 
0.8V to VIN 

1.25A, 

2.5A, 4A  
50-500kHz Yes 

Current, 

DR 
1.8mA -40 to 125℃ HTSOP-J8 CS 

BD907xxEFJ-C 
3.5-35V 

max. 42V 
0.8V to VIN 

1A, 2A, 

4A  

100-

2,400kHz 
Yes 

Current, 

DR 
1.0mA -40 to 125℃ HTSOP-J8 CS 

BD9001F 
7-48V 

max. 50V 
1V to VIN 2A 50-300kHz 

- 

 

Voltage, 

DR 
3.0mA -40 to 105℃ SOP8 MP  

BD90201EFV-M 
7-33V 

max. 36V 

1.2V to VIN 

x0.9 

1.75A 
500-

2,300kHz 
- 

Voltage, 

DR 
4.5mA -40 to 105℃ SSOP-B20W MP 

BD9901xEFV-M 3.6-42V 3.3V / 5.0V 2A 
200-

500kHz 
- 

Current, 

SR 
0.02mA -40 to 105℃ HTSSOP-B24 CS: Q2/2014 

BD9901yEFV-M 3.5-42V 3.3V / 5.0V 1A, 4A 
200-

500kHz 
- 

Current, 

SR 
0.02mA -40 to 105℃ HTSSOP-B24 Planning 

BD9900xEFV-M 3.5-42V 3.3V / 5.0V 1A 
200-

500kHz 
- 

Current, 

DR 
0.008mA -40 to 105℃ HTSSOP-B20 CS 

BD9900yEFV-M 3.5-42V 3.3V / 5.0V 0.5A 
200-

500kHz 
- 

Current, 

DR 
0.002mA -40 to 105℃ HTSSOP-B24 Planning 

BD9G341EFJ-M 12-76V 1V to VIN 3A 50-750kHz - 
Current, 

DR 
1.2mA -40 to 105℃ HTSOP-J8 CS: Q1/2014 
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Vref 

６ - 

+ 

- 

+ 

Vref 

Current Limit 

 PWM 
COMPARATOR 

TSD UVLO 

DRIVER 

２ 

４ 

７ 

GND 

+ 

CTRL 

VIN 

INV 

OUT 

１ 
+ 

Vo 

CTRL  
L:OFF 
H:ON 

ON/OFF 

３ 

５ 

FB 

RT 

LATCH 

+ 

- 

VCC 

ERROR AMP 

OSC 

RESET 

soft 

start 

sync 

1.  Wide input voltage range ： 7～36V 

2.  Pch Power MOS FET integrated 

3.  Low Standby Current ： 0μA 

4.  Quiescent Current: 3mA 

5.  Adjustable Freq. (50～500KHz) 

6.  Adjustable Vout 

7.  Various protect function 

     ・over current protect 

  ・over temperature protect  

  ・under voltage lockout 

  ･soft start 

8.  100% ON Duty Operation possible 

9.  Enable Pin 

10. External Synchronize is possible 

                                       (BD9781HFP)   

11. Package ： HRP7 / SOP8 

FEATURES 

1ch FET integrating Step-down 

DC/DC Converter 

Automotive Standard DCDC: BD9778 & BD9781 
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Vref 

- 

+ 
- 

+ 

Vref 

Current Limit 

 PWM 
COMPARATOR 

TSD UVLO 

DRIVER 

GND 

+ 

CTRL/SYNC 

VIN 

INV 

OUT 

+ 

Vo 

CTRL  
L:OFF 
H:ON 

ON/OFF 

FB 

RT 

LATCH 

+ 

- 

VCC 

ERROR AMP 

OSC 

RESET 

soft 

start 

sync 

1. Wide Input Voltage Range: 5 to 35V 

    Maximum Input Voltage: 42V 

2. 2A P-Channel MOSFET Integrated 

3. Stand-by Current : 0μA 

4. Quiescent Current: 4.5mA 

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. HRP7 Package 

FEATURES 
1ch FET integrating Step-down 

DC/DC Converter 

Automotive Standard DCDC: BD9060 
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Vref 

- 

+ 
- 

+ 

Vref 

Current Limit 

 PWM 
COMPARATOR 

TSD UVLO 

DRIVER 

GND 

+ 

CTRL/SYNC 

VIN 

INV 

OUT 

+ 

Vo 

CTRL  
L:OFF 
H:ON 

ON/OFF 

FB 

RT 

LATCH 

+ 

- 

VCC 

ERROR AMP 

OSC 

RESET 

soft 

start 

sync 

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  

3. Stand-by Current : 0μA 

4. Quiescent Current: 4.5mA 

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 

FEATURES 

Automotive Standard DCDC: BD906xx 

1ch FET integrating Step-down 

DC/DC Converter 
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Vref 

- 

+ 
- 

+ 

Vref 

Current Limit 

 PWM 
COMPARATOR 

TSD UVLO 

DRIVER 

GND 

+ 

CTRL/SYNC 

VIN 

INV 

OUT 

+ 

Vo 

CTRL  
L:OFF 
H:ON 

ON/OFF 

FB 

RT 

LATCH 

+ 

- 

VCC 

ERROR AMP 

OSC 

RESET 

soft 

start 

sync 

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  

3. Stand-by Current : 0μA 

4. Quiescent Current: 4.5mA 

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 

FEATURES 

Automotive Standard DCDC: BD907xx 

1ch FET integrating Step-down 

DC/DC Converter 
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1. Wide input voltage range: 7 to 33V  

2. Integrated Nch Power MOS FET (1.75A) 

  High speed, High efficiency, low heat 

3. Low Standby Current: 0µA 

4. Quiescent Current: 4.5mA 

5. Adjustable Freq. with external resistor  

   500k to 2.3MHz（±10%） 

6. For ceramic capacitor at output  

7. Adjustable Output –  

    Reference voltage 1.145V±2% 

8. Adjustable over current detect with external  

    resistor  

9. Adjustable over and under Output voltage  

    detection circuit with external resistor 

  (Output  is latched off with Timer) 

10. Small Power Package: SSOP-B20W 

Vref

UVLO

TSD
OSC

EN1

RT

S

SLOPE

R
R

DRV
LOGIC

FB

SOFT
START

ERR_AMP

Vref
PWM

DLZ5V

LVS

LVS

COMP

TM

D
R

Q

EN

1.15V

1.145V

0.790V
GND

ILN

ILP

SW

DLZ5V

Vo

EN2

VIN

C2

C1

D0

L0 R0

C0

C4

SOS

R6

R5

R4

VCC

PVCC

DETIN

BOOT

SCP

OVP

E_OCP

I_OCP

PVCC

VREG3V

PGND
R1

C3

C5

R2

R1

SCP

0.475V

FEATURES 

Automotive Standard DCDC: BD90201 

1ch FET integrating Step-down 

DC/DC Converter 
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0dBm→ 

typ: 2.3MHz 

Second Hamonic  
   Commponent 

-40dBm→ 

←  AM radio band width      (about 500 Hz ～ 1.6 MHz) 

No influence  

to AM band width 

Third Hamonic  
   Commponent 

Fourth Hamonic  
   Commponent 

Minimizing the coil and reducing the 

mounting area can be realized by a high 

frequency operation 

When using Switching Regulator in Car 

Audio, high frequency operation can 

prevent noise being created in the radio 

band width. 

High frequency operation of BD90201 
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Features 

Application 

Advantages 

ROHM’s BD9901x Family is a synchronous buck converter 

series that integrates low resistances MOSFETs. It achieves 

a continuous output current of 2A over a wide input supply 

range.  

The SLLM control ensures an ultra low quiescent current 

and high efficiency at low load situation. 

• Input Voltage Range:  3.6V to 42V 

• Output Voltage:    3.3V or 5.0V 

• Output Current:    2.0A  

• Switching Frequency:  200 to 500kHz (typ.) 

• Low Quiescent Current: typ. 22µA   

• Integrated Power MOSFETs for synchronous  

rectification (high side p-type and low side n-type) 

• Integrated Feedback Resistors 

• Fixed Soft Start Time (typ. 6ms) 

• Int. Protection Function:  OCP, SCP, TSD, UVLO, OVP 

          

Package 

BD9901x Series – Overview    

FETs included 

Protections 

Ceramic 

capacitor 

SLLM Control 

  HTSOP-B24 

 

 

 

 

 

 

  7.8 x 7.6 x 1.0 
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BD9901x Series – Characteristics   

Quiescent Current 

Customer Samples:  available ! 

Mass Production: Q3 2014 

 

Efficiency 

Schedule 
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Over 70% efficiency  

more than 1mA. 

Over 80% efficiency  

more than 200mA. 

BD9010EFV-M: VOUT=3.3 V 

BD9011EFV-M: VOUT=5.0 V 

Conditions: 

VIN = 13.2 V 

fsw  = 400 kHz 

Ta   = 25 ºC 
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Features Advantages 

ROHM’s BD9900x Family is an asynchronous buck 

converter series that integrates one low resistances 

MOSFET. It achieves a continuous output current of 1A over 

a wide input supply range.  

The SLLM control ensures an ultra low quiescent current 

and high efficiency at low load situation as well as a high 

efficiency at high load situations. 

• Input Voltage Range:  3.6V to 42V 

• Output Voltage:    3.3V or 5.0V 

• Output Current:    1.0A  

• Switching Frequency:  tbd 

• Low Quiescent Current: typ. 8µA   

• Integrated Power MOSFETs for asynchronous  

rectification (high side p-type) 

• Power Good pin 

• Fixed Soft Start Time  

• Int. Protection Function          

Package 

BD9900x Series – Overview   -under development- 

  HTSOP-B20 

 

 

 

 

 

 

  6.5 x 6.4 x 1.0 
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Features Advantages 

The BD9G341 Switching Regulator is developed for a wide 

input voltage range up to 80V. The current mode architecture   

provides a fast transient response and a simple phase 

compensation setup. 

The undervoltage lockout and hysterisis can be set up by 

external resistance by highly precise EN pin threshold level. 

• Input Voltage Range:  12V to 76V (BD9G341) 

• Output Voltage Range: 1.0 to (VIN×0.7) 

• Reference Voltage:  1.0V ±1.5% (+25℃) 

                                                ±2.0% (-25 to 105℃) 

• Output Current:    3.0 A 

• Switching Frequency:  50k to 750kHz 

• Integrated Power MOSFET for asynchronous  

rectification (high side n-type with 150mΩ) 

• Fixed Soft Start Time 20ms (typ.) 

• Int. Protection Functions:  OCP, TSD, UVLO          

Package 

  HTSOP-J8 

 

 

 

 

  4.9 x 6.0 x 1.0 

BD9G341 – Overview     -under development- 

Application 

EN

1.0V
Error
AMP

VCC

LX

ReferenceUVLO
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REG
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ON/OFF

GND

+
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shutdown

R　　Q
S　　　

Current
Comparator
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Σ +
-

Current Sense
AMP
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+
-

2.6V

STANBY
↓

10uA
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VOUT VIN 
Regu-

lator 

◆ Application 

・Size：2.9×2.3mm  

・Height：1mm 

Minimized 1-Package Regulator with integrated external components 

◆ Structure 

◆ Package Outline 

2.9mm 

2
.3

m
m

 

1mm 

0
.8

m
m

 

0.3mm 

1
.0

m
m

 

LSI 

C L C 

Experience in market for Digital camera 

Future integration    -under development- 
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Automotive Secondary Switching Regulator (Buck) 

Part Number VIN 
VOUT IOUT 

Fre-

quency 

Ext. 

Synch 
Mode 

Circuit 

Current 

Operating 

Temperature 
Package Status 

BD9053xEFJ-C 
2.7-5.5V 

max. 6V 

1.2V, 1.5V 

or 1.8V 

3A 2.25MHz - 
Current, 

SR 
0.65mA -40 to 125℃ HTSOP-J8 MP 

BD9052xEFJ-C 
2.7-5.5V 

max. 6V 

1.2V, 1.5V 

or 1.8V 

2A 2.25MHz - 
Current, 

SR 
0.65mA -40 to 125℃ HTSOP-J8 MP 

BD90571EFJ-C 
2.7-5.5V 

max. 6V 
1.2V 1A 2.25MHz - 

Current, 

SR 
0.65mA -40 to 125℃ HTSOP-J8 MP 

BD90540EFV-C 
2.7-5.5V 

max. 6V 
Variable 4A 2.25MHz - 

Current, 

SR 
0.65mA -40 to 125℃ 

QFN16 (3x3), 

HTSSOP-B20 
CS 

BD905x0EFV-C 
2.7-5.5V 

max. 6V 
Variable 2-3A 2.25MHz - 

Current, 

SR 
0.65mA -40 to 125℃ 

QFN16 (3x3), 

HTSSOP-B20 
Planning 
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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 VOUT) 

    0.3 to 2.5MHz (variable VOUT) 

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 VOUT) 

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 

FEATURES 

Only 3  

external  

parts: 

2 Caps & 

1 Coil 

SOFT 

START 

TSD 

FB GND 

PGND 

SW 

PVIN 

ERROR 

Amp  
PWM 

Comp 

VIN 

EN 

SLOPE 

OVP 

UVLO 

SCP 

MODE 

OSC 

OCP 

COUNTER 
OSC 

DRIVER 

VREF 

UVLO 

UVLO 

OSC 

Automotive Secondary DCDC: BD905xx Series 

1ch FET integrating Step-down 

DC/DC Converter 
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Automotive Dual Channel Switching Regulator (Buck) 

Part Number VIN 
VOUT IOUT 

Fre-

quency 

Ext. 

Synch 
Mode 

Circuit 

Current 

Operating 

Temperature 
Package Status 

BD9016KV 
3.9-30V 

max. 35V 

0.8V-

VINx0.9 

ext. FET 
250-

550kHz 
Yes 

Current, 

SR 
4mA -40 to 105℃ VQFP48C MP 

BD90580EFV 
2.7-5.5V 

max. 6V 

Fixed: 1.0-

1.8V 

1-3A 2.25MHz - 
Current, 

SR 
1mA -40 to 125℃ HTSSOP Planning 
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1. Low Stand-by Current : 0μA 

2. Wide input voltage range: 3.9 to 35V 

3. High accuracy reference voltage: ±1％ 

4. Variable Output voltage by outside Resistor:  

    0.8V to VCC×0.9 

5. Variable switching frequency:  

    250k to 550kHz and outer synchronous 

6. Each outputs separately ON/OFF by EN pins 

7. Various protect function 

     ・adjustable over current protect (ext. R) 

  ・over temperature protect  

  ・under voltage lockout 

  ･soft start 

8. Make various application step-down/step-up 

    /step-up-down 

9. VQFP48 Package 
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FEATURES 

Automotive Dual Channel DCDC: BD9016 

2ch external FET 

Step-down DC/DC Converter 
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Product 

number 

Output 

Current 
Mode 

Input 

Voltage 

Output       

Voltage 
Operating frequency 

Outer 

synchr. 
Package 

Operating 

temperature 
Status 

BD9031FV N/A Current 4.5~35V 
Adjustable 

(step-up) 
20k~600kHz - SSOP-B16 -40~125℃ MP 

BD9032FV N/A Current 3.5~40V 
Adjustable 

(step-up) 
20k~600kHz - SSOP-B16 -40~125℃ MP 

BD9035EFV N/A Voltage 3.8~35V 

Adjustable 

(step-up-

down) 

20k~600kHz yes 
HTSSOP-

B24  
-40~125℃ MP 

Automotive Switching Regulator (Boost & Buck-Boost) 
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1. Input Voltage Range: 4.5 to 35V 

2. Adjustable Output Voltage:  

    Reference: 0.8V±1.5% 

3. Adjustable Switching Frequency:  

    20 to 600KHz 

4. Current Mode Topology                               

5. Protection Circuits 

  ・Thermal Shut Down 

  ・Under Voltage Lockout 

  ・Over Current Protection (Delay：60nsec, 

            Accuracy：10%) 

  ・Over Voltage Protection 

6. Adjustable Soft Start 

7. Small Package: SSOP-B16 

   

FEATURES 

Automotive boost Converter: BD9031 
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1. Input Voltage Range: 3.8 to 35V 

2. Adjustable Output Voltage:  

    Reference: ±1.5% 

3. Adjustable Switching Frequency:  

    20 to 600KHz 

4. External synch possible 

5. Current Mode Topology                               

6. Protection Circuits 

  ・Thermal Shut Down 

  ・Over Current Protection 

  ・Over Voltage Protection 

  ・Power Good Output 

7. Adjustable Soft Start 

8. Small Package: HTSSOP-B24  

   

FEATURES 

Automotive buck-boost Converter: BD9035 
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Product 

number 
Outputs Purpose 

Input 

Voltage 

Output       

Current 

Operating 

frequency 

Quiescent 
Current 

Package 
Operating 

temperature 
Status 

BD9592MWV 

Buck: 6x 

LDO: 4x 

Switch: 5x 

Intel Atom 

E600 
3.3 & 5V various 

840k~ 

1,200kHz 
2.6mA UQFN88 -40~85℃ MP 

BD9596MWV 

Buck: 7x 

LDO: 8x 

Switch: 1x 

Intel Atom 

E3800 
5V various 1,000kHz 6.5mA UQFN88 -40~95℃ MP 

BD81841MUV 

Boost: 3x 

Charge Pump: 2x 

Gate Shading, 

OpAmp, Reset 

TFT Supply 2.0~5.5V Boost: 2.5A 1,200kHz 1.2mA VQFN24 -40~105℃ CS 

BD81842MUV 

(BD81841 + 

BD9060) 

Boost: 3x 

Charge Pump: 2x 

Gate Shading, 

OpAmp, Reset 

TFT Supply 5.0~35V Boost: 2.5A 1,200kHz tbd VQFN32  -40~105℃ CS: Q3/2014 

BD8682MUV 
Buck: 2x 

LDO: 2x 
Camera 5.9~40V 

DCDCs: 

0.5+0.25A 

LDOs: 

130+60mA 

500kHz 

1MHz 

 

 

5.0mA VQFN32 -40~105℃ MP 

BD39001EKV 

BD39002EKV 

Buck-boost 

Buck: 3.3V / 1.2V 

LDO: 5.0V 

Various 4.0~40V 

ext. FET 

900mA 

600mA 

200k~ 

550kHz  
tbd HTSSOP-B24 -40~85℃ CS: Q1/2014 

BD39003EKV 
Buck-boost 

LDO: 5.0V 
Various 4.0~40V 

ext. FET 

600mA 

200k~ 

550kHz 
tbd HTSSOP-B24 -40~85℃ CS: Q1/2014 

BD39012EKV 
Buck 

LDO: 5.0V 
Various 4.0~40V 

ext. FET 

300mA 

200k~ 

550kHz 
tbd HTSSOP-B24 -40~85℃ CS: Q3/2014 

Multi Channel 

PMIC 

Buck Ctrl.: 2x 

Buck: 2x 

LDO: 1x 

Various 3.0~45V 

10A+10A 

2A+2A 

150mA 

>2.2MHz 

>2.5MHz 

 

tbd HTSSOP-B54 
Tj: max. 

150℃ 
Planned 

Automotive Multi Channel Power Supply ICs 
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Multi Power Supply for Intel Atom E600: BD9592 

• 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,  

IO-Hub and Clock Generator and other external  

components 

• Operating temperature: -40 to +85ºC 

• Package: UQFN88 (10x10mm) 

FEATURES 

Outputs: 
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Multi Power Supply for Intel Atom E3800: BD9596 

 Outputs: 

 

• Switching controller for all power lines of  

Intel Atom E3800 platform 

• Internal Power Sequencing for S0, S3 and S4/S5 

• Input Voltage: 5.0V 

• Supplying: Intel Atom Processor, DDR Memory,  

and other external components 

• Operating temperature: -40 to +95ºC 

• Package: UQFN88 (10x10mm) 

FEATURES 
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• 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 +105ºC 

• Package: VQFN24 (4x4mm)  

Multi Power Supply for TFT Display: BD81841 

FEATURES 
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• Buck-boost switching controller with built-in  

3ch adjustable power supply 

• Synchr. rectification Step-down Switching 

Regulator: 3.3V output 

• LDO: 5V output 

• Built-in monitoring function 

• Output low voltage/Over volt. detection 

function (3ch) 

• Reset function (3.3V_SWREG, 5V_LDO) 

• Window WDT function 

• Sequence setting function 

• Built-in protection function (Overcurrent  

protection and Thermal Shut Down) 

• Low voltage operation from 4V 

• Adjustable Switching Frequency (200-550kHz) 

• Package：HTQFP48V  

UNIT: mm 

Multi Power Supply: BD39001 

FEATURES 
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Multi Channel PMIC 
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Requirements 

Proposal 

Key advantage to systemization: Simple to control multiple power supplies 

→ Can manage the power-up and –down sequence of the total system 

Our widef circuit technology  

allows many combination   

  

Regulator   

  

Logic Control   Protection Circuit   

Thermal Shutdown       

Over Current   

Over Voltage       

Output  1 

Output  2 

Output  3 

Reset 

R
e
f 

V
o

lta
g

e
 

  

Vcc Vo1 

Vo2 

Vo3 

Det1 

Vcc 

・Ceramic Capacitor  

・30uA Low Iq  

・ON/OFF pin 

LDO 

・Integrated FET 

・Synchronous Rectifier 

・External Synchronize 

・110uA Low Iq 

・2MHz Operation 

Switching 

Regulator 

・Reset Function 

・Delay Function 

・Counter Function 

・WDT 

・+B/ACC Detector 

・MUTE Function 

Detector 

・I2C 

・Serial to Parallel interface  

Interface Function 

PKG 

・Thermal Shut Down 

・Over Current Protection 

・Under Voltage Lock Out 

Protection 

Integrated Power Management Solution 
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Voltage Detectors 

 
- Automotive Voltage Detector 

- Standard Voltage Detector 

 - 5pin type 

 - 3pin type 
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Part Number 
Detection 

Voltage 
Delay Time 

Detection 

Accuracy 

Output 

Type 

Circuit  
Current 

Operating 

Temperature 
WDT Package Status 

BD45ExxG-M 2.3 to 4.8V 
typ. 50, 100 

or 200ms 
±1.0% Open Drain 0.85µA -40 to 105℃ - SSOP5 In development 

BD46ExxG-M 2.3 to 4.8V 
typ. 50, 100 

or 200ms 
±1.0% CMOS 0.85µA -40 to 105℃ - SSOP5 In development 

BD48ExxG-M 2.3 to 6.0V max. 100µs ±1.0% Open Drain 0.90µA -40 to 105℃ - SSOP5 MP 

BD49ExxG-M 2.3 to 6.0V max. 100µs ±1.0% CMOS 0.90µA -40 to 105℃ - SSOP5 MP 

BD52ExxG-M 2.3 to 6.0V 
adjustable by 

ext. C 
±1.0% Open Drain 0.95µA -40 to 105℃ - SSOP5 MP 

BD53ExxG-M 2.3 to 6.0V 
adjustable by 

ext. C 
±1.0% CMOS 0.95µA -40 to 105℃ - SSOP5 MP 

BD37AxxFVM 1.9V / 4.1V typ. 6.9ms ±1.5% Open Drain 5µA -40 to 105℃ Yes MSOP8 MP 

BD87AxxFVM 
2.8V / 2.9V / 

3.4V / 4.1V 
typ. 6.9ms ±1.5% Open Drain 5µA -40 to 105℃ Yes MSOP8 MP 

BD99AxxF 4.1V typ. 6.9ms ±1.5% Open Drain 5µA -40 to 105℃ Yes SOP8 MP 

Automotive Voltage Detector (w/o and with WDT) 
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☆：Under Development Package Lineups 

G      : SSOP5(SOT23-5) 

           SSOP3(SOT23-3) 

FVE :  VSOF5 

F      :  SOP4(SC82) 

NEW 

–M：High reliability grade (105℃) 

   AEC-Q100 qualified 

Voltage Detectors – Line up 
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Detection Voltage: 2.3 - 6.0 V 

Circuit Current (on/off): 0.60 / 0.85 µA 

Output Current (1.2/2.4V): 1 / 4 mA 

Detection Voltage: 2.3 - 6.0 V 

Circuit Current (on/off): 0.85 / 0.85 µA 

Output Current (1.2/2.4V): 1.2 / 5 mA 

Detection Voltage: 2.3 - 4.8 V 

Circuit Current (on/off): 0.80 / 0.85 µA 

Output Current (1.2/2.4V): 1.2 / 5 mA 

Detection Voltage: 0.9 - 4.8 V 

Circuit Current (on/off): 0.40 / 0.55 µA 

Output Current (1.2/2.4V): 3.3 / 6.5 mA 

Detection Voltage: 0.9 - 4.8 V 

Circuit Current (on/off): 0.40 / 0.55 µA 

Output Current (1.2/2.4V): 3.3 / 6.5 mA 

Voltage Detectors – Details 
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