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Power Management ICs 
• Switching Regulators 

• Isolated Converters 

• Power Modules 

• Linear Regulators 

• Voltage Detectors 

• Power Management Switches 



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

Overview & Technology 

 
- Technologies 

   - Portfolio 

   - ECO Design 

   - ECO IP Cores 

   - H3Reg Technology 
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78 Series Regulator 

1117 Series Regulator 

Low-drop Regulator (LDO) 

Low IQ LDO 

DDR termination regulator 

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 

Other Power ICs 

Earth Leakage Detectors 

Voltage Detector / Reset IC 

Voltage Tracker for Sensors 

BiCDMOS LDO 

CMOS LDO 

Charge Protection ICs 

Isolated Converters (AC/DC & DC/DC) 

USB High Side Switches 

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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How to realize ECO? 

PIN (= POUT+PLOSS) 
Efficiency =  

POUT 

PIN 

PLOSS (Heating) 

POUT 

 (Load) 

PLOSS = Psw + PIC 

PIC: Power consumption internal 

Psw: Converter loss 
Power 

converto

r 

 SLLMTM (Simple Light Load Mode) minimizes PSW 

 Deep SLLMTM for reducing PIC 

 Low Iq for minimization PIC 

ROHM ECO IP cores 

Power Management – ECO Design 
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ROHM ECO IP cores 

Efficiency improvement 
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during intermitted switching 

 

Low Iq 

Minimized circuit current 

Target 20uA 
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SW 
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Power Management – ECO IP Cores 



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

H3RegTM Technology 

High speed                                                                                     

High efficiency 

High performance                                                                                                                   

Characteristic 1: High speed 

response by comparator 

control 

Characteristic 2: High 

Efficiency 

Vout 

Driver 

Vo/Vin 
Circuit 

Transient  

Circuit 

Vin 

REF 

No external 

parts for phase 

compensation 

Stabilized frequency Resistant to sudden 

change of input by 

Input monitor 

Reduces the voltage dropping time 

High speed 

response by 

comparator control 

FB 

VOUT 

REF 

HG 

Io 

LG 

TON+α 

When VOUT drops due to a rapid load change, and the voltage remains below REF 

after the programmed TON time interval has elapsed, the system quickly restores 

VOUT by immediate switching on (and extending the TON time), improving the 

transient response. Comparator 

Detecting Level 

Power Management – H3RegTM Technology 
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Switching Regulators 

 
- Overview 

- Buck Converters 

 - 3 to 8V input voltage range (low) 

 - 12 to 36V input voltage range (medium) 

 - 42 to 80V input voltage range (high) 

- Boost Converters 

 - BUxxDV/UV Series (low voltage) 

- Buck-Boost Converters 

- DCDC Controller 

- Power Supply for dedicated Applications 
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Overview - Unification of part numbering 

B D 

Process 

9 A 

ROHM 

1 0 0 

Topology 

9 : Step-down (Buck) 

8 : Step-up (Boost),  

     Step-down/up(Buck-Boost), 

     Inverting 

Output Current 

 1 : ≤   1A  

 2 : ≤   2A 

 3 : ≤   3A 

 4 : ≤   4A 

 5 : ≤   5A 

 6 : ≤   6A 

 8 : ≤   8A 

 A : ≤ 10A 

Serial No.  00, 01, 02, ･･･  

Max. Input-voltage, control-method 

A : ≤ 7V     Current/Voltage-mode 

B : ≤ 7V     Hysteresis, On-time control 

C : ≤ 20V Current/Voltage-mode 

D : ≤ 20V Hysteresis, On-time control 

E : ≤ 40V Current/Voltage-mode 

G : ≤ 80V Current/Voltage-mode 



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

BD9123 
1.2A / 0.85-1.2V 

5.5V 

8.0V 

0.8A 0.5A 1A 2A 3A 4A 

Input 

Voltage 

Output  

Current 

Switching Regulator 3-8VIN – Line-up 

BD91501 (2ch) 
0.4+0.3A / 2.55+1.8V 

BD9122 
0.5A / 1.2,1.3,1.4V 

BD9106/8966 
0.8A / 1.0-2.5V 

BD9160 
0.6A / 3.3V 

BD9120 
0.8A / 1.0-1.5V 

BD9161 
0.6A / 1.0-3.3V 

BD9109     
0.8A / 3.3V      

BD9107/8964 
1.2A / 1.0-1.8V 

BD91361/9137 
4A / 0.8-3.3V 

BD91362 (2ch) 
3+1A / 1.0-3.3V 

I2C I/F 

BD9139/91390 
3A / 0.8-3.3V 

BD9134 
3A / 3.3V 

BD9132/8962 
3A / 1.0-2.5V 

BD9104/8967 
0.9A / 3.3V 

BD9142 
3A / 1.0-3.3V 

BD9130/8960 
2A / 1.0-2.5V 

BD8963 
3A / 1.0-2.5V 

BD89630 
2A / 1.0-2.5V 

BD9110 
2A / 1.0-2.5V 

BD9111/8961 
2A / 3.3V 

BD9152/9150 (2ch) 
2x1.5A / 0.8-2.5V 

BD9151 (2ch) 
0.8+0.4A / 1.8+1.2V 

BD91363A 
4.8A / 0.9-3.3V 
3bit parallel I/F 

4.5V 

BD9102 
0.8A / 1.24V 

BU9000x 
1A / fix: 1.2-3.3V 

* under development 

BD9B300*/310* 
3A / 0.8-(VINx0.8) 

BD8628 
3A / 0.8-(VCCx0.7) 

BD8624 
2A / 0.8-(VCCx0.7) 

BD8629 
2A / 0.8-(VCCx0.7) 

BD8622 
3A / 0.8-(VCCx0.7) 

BD9B600* 
6A / 0.8-(VINx0.8) 

6A 

BD9A100/101* 
1A / 0.8-(VINx0.8) 

BD9A300/301* 
3A / 0.8-(VINx0.8) 

BD9A600* 
6A / 0.8-(VINx0.8) 

BD9BA00* 
10A / 0.8-(VINx0.8) 

10A 

H3REGTM 

Constant TON 

Synchronous 

rectifier 

Diode  

switching 

Part number 
IOUT / VOUT 

BD9B130* 
1A / 1.2V 

BD9B001* 
0.6A / 2.5V 

BU9002x 
1.5A / fix: ~1.2V 

BD91364 
5A / 0.8-(VINx0.8) 

BD9B100* 
1A / 0.8-(VINx0.8) 

BD9B200* 
1A / 0.8-(VINx0.8) 
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Features 

Application 

Advantages 

ROHM’s BD91xx Family is a synchronous buck converter 

series that integrates low resistances MOSFETs. It achieves 

a continuous output current of up to 4.8A and offers 1, 2 or 3 

output voltages. 

Current mode operation provides a fast transient response 

and an easy phase compensation. The SLLM technology 

guarantees a high efficiency over all load conditions. 

• Input Voltage Range:  2.5V to 5.5V (13.2V) 

• Output Voltage Range: 0.8V to 3.3V (6V) 

• VREF Accuracy:    ±1.5% or ±2.0% 

• Output Current:    0.3A to 4.8A 

• Switching Frequency:  fixed 0.5MHz to 3.0MHz 

• Integrated Power MOSFETs for synchronous  

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

• Fixed Soft Start Time:  typ. 0.8ms to 5ms 

• SLLM mode for increased efficiency at low load 

• Int. Protection Function:  SCP, TSD, UVLO 

Package 

BD91xx (BD9Axxx) Series – Overview 

  MSOP8        VQFN 

 

 

 

  2.9x4.0x0.9     4.0x4.0x1.0 or 3.0x3.0x1.0 

FETs included 

Ceramic 

capacitor 

Fast Response 

Protections 

Low inrush current 

Low overshoot 

  SON008       VCSP 

 

 

 

  5.0x6.0x1.0        1.1x2.5x0.55 
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BD9139MUV, VIN=5.0V 

70mV drop 

BD91xx (BD9Axxx) Series – Characteristics 

Efficiency Transient Response 

BD9139MUV, 1A => 3A 

Output ripple 

BD9139MUV 

VIN=5V 

VOUT=3.3V 

max. load 

 

 

Load Current (mA) Line-up extraction 

PN VIN [V] VOUT [V] IOUT [A] FS [MHz] Package 

BD9161 2.5-4.5 1.0-3.0 0.6 1 MSOP8 

BD9152 4.5-5.5 
3.3 

0.8-2.5 

1.5 

1.5 
1 VQFN 

BD9153 4.5-5.5 

1.8-3-3 

0.8-2.5 

0.8-2.5 

1.5 

1.5 

1.5 

1 VQFN 

BD9141 4.5-13.2 2.5-6.0 2.0 0.5 VQFN 

BD9139 2.7-5.5 0.8-3.3 3.0 1 VQFN 
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Features 

Application 

Advantages 

ROHM’s BU900xx Family is a synchronous buck converter 

series that integrates low resistances MOSFETs. It achieves 

a continuous output current of 0.6A, 1A or 1.5A. 

The high switching frequency up to 6MHz allows the use of 

low cost chip inductor and capacitors. Due to the ultra low 

current PFM mode it offers a good efficiency over all load 

conditions.  

• Input Voltage Range:  2.3V to 5.5V  

• Output Voltage Range: 1.2V to 3.3V 

• VREF Accuracy:    ±1.5% or ±2.0% 

• Output Current:    0.6A, 1A or 1.5A 

• Switching Frequency:  fixed 0.6, 1, 4, 5.4, 6MHz 

• Low Quiescent Current: typ. 30µA, 40µA or 53µA  

• Integrated Power MOSFETs for synchronous  

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

• Fixed Soft Start Time:  typ. 120µs or 240µs 

• Unique PWM/PFM mode switching function 

• Int. Protection Function:  OCP, TSD, UVLO 

Package 

BU900xx (BU9Bxxx) Series – Overview 

FETs included 

Protections 

  WLCSP        VSON008 

 

 

 

     1.3 x 0.9 x 0.4           2.0 x 3.0 x 0.6 Ceramic 

capacitor 

PWM/PFM 

Control 

  SSOP6 

 

 

 

 

     2.9 x 2.8 x 1.25 
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BU90023MUV, VOUT=1.23V 

BU900xx (BU9Bxxx) Series – Characteristics 

Efficiency Transient Response 

BU90023MUV, 0.4A => 0.8A 

Output ripple 

BU90023MUV 

VIN=5V 

VOUT=1.23V 

50mA load 

 

 

Line-up extraction 

PN VIN [V] VOUT [V] IOUT [A] FS [MHz] Package 

BU90002 4.0-5.5 3.3 1.0 6.0 WLCSP 

BU90003 2.3-5.5 1.2 1.0 4.0 WLCSP 

BU90004 2.3-5.5 1.8 1.0 5.4 WLCSP 

BU90005 2.3-5.5 2.5 1.0 6.0 WLCSP 

BU90006 2.3-5.5 3.0 1.0 6.0 WLCSP 

BU90007 2.3-5.5 1.25 1.0 4.0 WLCSP 

BU90023 2.3-5.5 1.23 1.5 1.0 VSON 

BU90028 2.3-5.5 1.175 1.5 1.0 VSON 

BU9B130* 2.3-4.8 1.2 1.0 6.0 WLCSP 

BU9B001* 2.3-5.5 2.5 0.6 1.2 SSOP6 
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*under development 
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Features 

Application 

Advantages 

ROHM’s BD9A/Bx00MUV is a synchronous buck converter 

that integrates low resistances MOSFETs. It achieves 1, 3 or 

6A continuous output current over  a wide input supply range 

and high efficiency. 

The proprietary Constant On-time Control or the current 

mode topology provides a fast transient response. 

• Input Voltage Range:  2.9V to 5.5V 

• Output Voltage Range: 0.8V to (VINx0.7)V 

• Reference Voltage:  0.8V ±1.0% 

• Output Current:    1.0A, 3.0A or 6.0A 

• Switching Frequency:  typ. 1MHz (BD9Ax00) 

         1 or 2MHz (BD9Bx00) 

• Integrated Power MOSFETs for synchronous  

rectification (high and low side n-type) 

• Adjustable Soft Start Time 

• Power Good (all), SLLM (BD9A), Deep SLLM (BD9B),  

Current Mode (BD9A) Constant On-Time (BD9B) 

• Int. Protection Function:  OCP, TSD, UVLO 

 
Package 

BD9A/Bx00 – Overview  

  VQFN 

 

 

 

 

 

   3.0 x 3.0 x 1.0 

FETs included Protections 

Ceramic 

capacitor 

Constant On- 

Time Control 
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BD9B300MUV, VIN=5V, 2MHz 

BD9A/Bx00 – Characteristics  

Efficiency 
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5V⇒1.8V

5V⇒1.2V

Condition 

Vin=5V 

Vout=1.2V/1.8V/2.5V 

L=1µH(DCR20mohm) 

Frequency=1MHz 

Line-up 

PN VIN [V] VOUT [V] IOUT [A] FS [MHz] Package 

BD9A100 

2.7-5.5 
0.8V to 

(VIN×0.7) 

1.0 

1.0 

VQFN016 

BD9A300 3.0 

BD9A600* 6.0 

BD9B100* 1.0 

1.0 or 2.0 BD9B300* 3.0 

BD9B600* 6.0 

*under development 

BD9B300MUV, VIN=5V, 1MHz 
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BD9325 
2A / 0.9-(VCCx0.8) 

BD9326 
3A / 0.9-(VCCx0.7) 

18V 

36V 

1A 2A 3A 4A ≥8A 

Input 

Voltage 

Output Current 

Switching Regulator 12-36VIN – Line-up 

BD8312 
1.0A / 1.2-12V 

BD9F621* 
6A / 1.0-VINx0.7 

14V 

BD8313 
1.2A / 1.2-12V 

BD9F321* 
3A / 1.0-VINx0.7 

BD95514 
4A / 0.7-5.0V 

BD9060/9778 
2A / 0.8-VIN 

BD9781 
4A / 1.0-VIN 

BD90201 
1.75A / 1.2-VINx0.6 

BD9328/8646 
2A / 0.9-(VCCx0.7) 

BD9329/8643+9 
3A / 0.9-(VCCx0.8) 

BD9327 
4A / 0.9-(VCCx0.8) 

BD9701/9703 
1.5A / 1.0-(VCC-3) 

BD9870/9873 
1.5A / 0.8-(VCC-2.3) 

BD9874 
3A / 0.8-(VCC-3) 

BD9702 
3A / 1.0-(VCC-3) 

BD9859 
3A / 1.0-(VCCx0.7) 

BD9302 (2ch) 
2+2A/0.8-(VCCx0.8) 

BD95830 (2ch) 
3+3A / 0.8-5.5V 

BD95831 
3A / 0.8-5.5V 

BD95841 
4A / 0.8-5.5V 

5A 

BD95861 
6A / 0.8-5.5V 

BD95821 
2A / 0.8-5.5V 

* under development 

26V 

BD9C301 
3A / 0.9-(VCCx0.8) 

BD9C401 
4A / 1.6-(VCCx0.8) 

BD9C501 
5A / 1.6-(VCCx0.8) 

BD9C601 
6A / 1.6-(VCCx0.8) 

BD9141 
2A / 2.5-6V 

BD93291 (2ch) 

2.5+1.5A / 5V+var. 

BD9E300/301 
2.5A / 1.0-VINx0.7 

BD9D320/321 
3A / 0.765-7V 

BD9E102 
1.0A / 1.0-VINx0.7 

BD9E302* 
3.0A / 1.0-VINx0.7 

BD9E100/101 
1.0A / 1.0-VINx0.7 

BD9D521* 
5A / 0.765-7V 

6A 

BD9D800* 
8A / 0.765-7V 

BD9D621* 
6A / 0.765-7V 

BD9DA20* 
10A / 0.765-7V 

BD9F800* 
8A / 1.0-VINx0.7 

H3REGTM 

Constant TON 

Synchronous 

rectifier 

Diode  

switching 

Part number 
IOUT / VOUT 

BD95500 
6A / 0.7-5.0V 

BD9E151 
1.2A / 1.0-VINx0.7 
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Features 

Application 

Advantages 

ROHM’s BD9Cx01 Family is a synchronous buck converter 

series that integrate low resistances MOSFETs. It achieves a 

continuous output current of 3A to 6A over a wide input 

supply range. 

Current mode operation provides a fast transient response 

and an easy phase compensation.  

• Input Voltage Range:  4.5V to 18V 

• Output Voltage Range: 0.9V/1.6V to (VINx0.8)V 

• Reference Voltage:  0.8V ±1.0% 

• Output Current:    3A, 4A, 5A, 6A 

• Switching Frequency:  500kHz (typ.)  

• Integrated Power MOSFETs for synchronous  

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

• Fixed Soft Start Time (typ. 1ms) 

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

         OVP 

 

Package 

BD9Cx01 Series – Overview 

  SOP-J8       HTSOP-J8 
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BD9C601EFJ, VIN=12V 

Vout(AC) 50mV/div 

Io 2A/div 

Time scale 100µs/div 

BD9Cx01 Series – Characteristics 

Efficiency Transient Response 

BD9C601EFJ, 0A => 2A 

Output ripple 

BD9C601EFJ 

VIN=12V 

VOUT=3.3V 

max. load 

 

 

Vout(AC)20mV/div 

SW5V/div 

Line-up 

PN VIN [V] VOUT [V] IOUT [A] FS [kHz] Package 

BD9C301 4.5-18 0.9-0.8VIN 3 500 SOP-J8 

BD9C401 4.5-18 1.6-0.8VIN 4 500 HTSOP-J8 

BD9C501 4.5-18 1.6-0.8VIN 5 500 HTSOP-J8 

BD9C601 4.5-18 1.6-0.8VIN 6 500 HTSOP-J8 
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Features Advantages 

ROHM’s BD9D320/321 Families are synchronous buck 

converters that integrate low resistances MOSFETs. They 

achieve a continuous output current of 3A over a wide input 

supply range. 

Constant On-Time control operation provides a fast transient 

response. 

• Input Voltage Range:  4.5V to 18V 

• Output Voltage Range: 0.765V to (VINx0.7)V 

         max. 7V 

• Reference Voltage:  0.765V ±1.5% 

• Output Current:    3A 

• Switching Frequency:  700kHz (typ.) 

• Integrated Power MOSFETs for synchronous  

rectification (high and low side n-type) 

• Adjustable Soft Start Time 

• Constant On-Time Control (all), SLLM (BD9D321) 

• Int. Protection Function 

 

Package 

BD9D320/321 Series – Overview 

  HTSOP-J8 

 

Application 

4.9 x 6.0 x 1.0 
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Features 

Application 

Advantages 

ROHM’s BD958x1 Family (BD9Dx01) is a synchronous buck 

converter that integrates low resistances MOSFETs. 

It achieves a continuous output current of 2 to 6A over a 

wide input supply range. 

H3REG operation provides a fast transient response. All 

products of this series have the same pin configuration. 

• Input Voltage Range:  7.5V to 15V / 18V  

• Output Voltage Range: 0.8V to 5.5V 

• Reference Voltage:  0.8V ± 1.0% 

• Output Current:    2A, 3A, 4A or 6A 

• Switching Frequency:  typ. 700kHz  

• Integrated Power MOSFETs for synchronous  

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

• Fixed Soft Start Time:  typ. 1ms 

• Constant On-Time Control 

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

Package 

BD958x1 Series – Overview 

      VQFN 

 

 

 

 

3.0 x 3.0 x 1.0 or 4.0 x 4.0 x 1.0 

FETs included 

Protections 

Ceramic 

capacitor 

Constant On-

Time Control 
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BD95821MUV, VIN=12V 

BD958x1 Series – Characteristics 

Efficiency Transient Response 

BD95821MUV, 0A => 2A 

H3REG 

Line-up extraction 

PN VIN [V] VOUT [V] IOUT [A] FS [kHz] Package 

BD95821 7.5-15 0.8-5.5 2 700 VQFN016 

BD95831 7.5-15 0.8-5.5 3 700 VQFN016 

BD95841 7.5-15 0.8-5.5 4 700 VQFN016 

BD95861 7.5-18 0.8-5.5 6 700 VQFN024 
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Features 

Application 

Advantages 

ROHM’s BD95835 is a synchronous buck converter that 

integrates low resistances MOSFETs. It achieves 3A 

continuous output current over a wide input supply range. 

H3REG operation provides a fast transient response and 

SLLM mode high efficiency over all load conditions. 

• Input Voltage Range:  4.2V to 18V  

• Output Voltage Range: 0.8V to (VINx0.7)V 

• Reference Voltage:  0.75V ±10mV 

• Output Current:    3A 

• Switching Frequency:  typ. 700kHz  

• Integrated Power MOSFETs for synchronous  

rectification (high and low side n-type) 

• Adjustable Soft Start Time 

• Constant On-Time Control, SLLM Mode 

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

         OVP, Matrix 

Package 

BD95835 – Overview 

  HTSOP-J8 

 

 

 

 

  4.9 x 6.0 x 1.0 

FETs included Protections 

Ceramic 

capacitor 

Constant On-

Time Control 
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Response

BD 95835EFJ
0⇔1A 100us/div. 0⇔2A 100us/div. 0⇔3A 100us/div.

Vo
0.1[V/div]

Io
2.0[A/div] 0004.TIF 0002.TIF

BD 9329EFJ
0⇔1A 100us/div. 0⇔2A 100us/div.

0002.PNG
Vo

0.1[V/div]

Io
2.0[A/div]

Vp-p = 442m V

Vp-p = 75m V Vp-p = 204m V Vp-p = 425m V

BD95835 vs. BD9329 – Response comparison 
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Features 

Application 

Advantages 

BD9E30xEFJ-LB is a synchronous buck converter series 

that integrates low resistances MOSFETs. 

It achieves 2.5A continuous output current over a wide 

input supply range. Current mode operation provides fast 

transient response and easy phase compensation. 

• Input Voltage Range:  7V to 36V (26V with SLLM) 

• Output Voltage Range: 1.0V to (VINx0.7)V 

• Reference Voltage:  1.0V ±2% 

• Output Current:    1A or 2.5A 

• Switching Frequency:  typ. 1MHz or typ. 570kHz  

• Integrated Power MOSFETs for synchronous  

rectification (high and low side n-type) 

• Fixed Soft Start Time:  typ. 3ms 

• Current mode control, SLLM (BD9Ex02) 

• Int. Protection Function:  OCP, TSD, UVLO 

Package 

BD9Ex0x Series – Overview 

  SOP-J8       HTSOP-J8 

  (BD9E10x)       (BD9E30x) 
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BD9Ex0x Series – Characteristics 

Efficiency 
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Condition (evaluation data) 

Vin=24V 

Vout=5.0V/12V 

L=4.7µH 

Frequency=1MHz 

24V->12V 

24V->5.0V 

Line-up 

PN VIN [V] VOUT [V] IOUT [A] FS [kHz] Package 

BD9E100 7.0-36 

1V to 0.7x 

VIN 

1.0 1,000 SOP-J8 

BD9E101 7.0-36 1.0 570 SOP-J8 

BD9E102 7.0-26 1.0 570 SOP-J8 

BD9E300 7.0-36 2.5 1,000 HTSOP-J8 

BD9E301 7.0-36 2.5 570 HTSOP-J8 

BD9E302* 7.0-26 2.5 570 HTSOP-J8 

*under development 

BD9E300EFJ, VIN=24V 

Transient Response 
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Features 

Application 

Advantages 

The BD93291EFJ is a dual synchronous buck converter.  

It integrates wide input voltage range (8-26V) synchronous 

buck converter and low input voltage (5.0V) synchronous 

buck converter.  

The IC also incorporates a new technology called H3RegTM, 

SLLM technology, soft start function and N-MOS power 

transistors in an HTSOP-J8 package. . 

• Input Voltage Range:  8.0V to 26V 

• Output Voltage:    ch1: fixed 5.0V 

         ch2: 0.8V to 4.0V 

• Reference Voltage:  0.8V ±1.5% 

• Output Current:    2.5A (ch1), 1.5A (ch2)  

• Switching Frequency:  300 to 600kHz (ch1) 

         1.5 to 2.5MHz (ch2) 

• Integrated Power MOSFETs for synchronous  

rectification 

• Fixed Soft Start Time (typ. 5ms / 2.5ms) 

• Int. Protection Function:  OCP, TSD, UVLO          

Package 

  HTSOP-J8 

 

 

 

 

  4.9 x 6.0 x 1.0 

BD93291 – Overview      
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42V 

45V 

1.5A 2A 

Input 

Voltage 

Output Current 

Switching Regulator 42-80VIN – Line-up 

Synchronous 

rectifier 

Diode  

switching 

Part number 
VOUT range 

BD9876A 
1.0-(VCCx0.7) 

BD9673A 
1.0-(VCCx0.7) 

3A 

BD9G101 
1.0-(VCCx0.7) 

0.5A 

BD9G301* 
1.0-(VCCx0.7) 

BD9G321* 
1.0-(VCCx0.7) 

BD9G341* 
1.0-(VCCx0.9) 

60V 

80V 

BD9001 
1.0-VIN 

BD9901x* 
3.3 or 5V 

* under development 

BD9G103 
1.0-(VCCx0.7) 

BD9G303 
1.0-(VCCx0.7) 

BD9060 
0.8-VIN 

BD90610* 
0.8-VIN 

BD90620* 
0.8-VIN 

BD90640* 
0.8-VIN 

4A 

BD90710* 
0.8-(VINx0.7) 

BD90720* 
0.8-(VINx0.7) 

BD90740* 
0.8-(VINx0.7) 

1A 
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Features 

Application 

Advantages 

ROHM’s BD9901x Family is a asynchronous buck converter 

providing 0.5A output current in a small SOT23 package.  

The switching frequency is fixed to 1.5MHz allowing the 

usage of a small inductor and ceramic capacitors. The 

optimized current mode control provides a fast response. All 

components for phase compensation are integrated. 

• Input Voltage Range:  6.0V to 42V 

• Output Voltage Range: 1.0V to (VCCx0.7)V 

• Reference Voltage:  0.75V ±2.0% 

• Output Current:    0.5A  

• Switching Frequency:  1.5MHz (typ.) 

• Integrated Power MOSFET for asynchronous  

rectification 

• Fixed Soft Start Time (typ. 4ms) 

• Int. Protection Function:  OCP, TSD, UVLO          

Package 

BD9G101 Series – Overview 

  SSOP6 

 

 

 

 

 

 

     2.9 x 2.8 x 1.25 
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Features 

Application 

Advantages 

ROHM’s BD9673 and BD9876 are asynchronous buck 

converters that integrates low resistances high-side 

MOSFETs. It achieves 1.5A or 3A continuous output current 

over a wide input supply range up to 42V. 

Current Mode Control offers a simple external phase 

compensation system, so that a compact power supply can 

be designed easily.  

• Input Voltage Range:  7.0V to 42V  

• Output Voltage Range: 1.0V to (VCCx0.7)V 

• Reference Voltage:  1.0V ±1% 

• Output Current:    1.5A or 3A 

• Switching Frequency:  typ. 200k to 500kHz  

• Integrated Power MOSFET (high side n-type) 

• Integrated low-side MOSFET (10Ω) for ringing noise  

reduction of the coil 

• Fixed Soft Start Time (typ. 10ms) 

• Int. Protection Function:  OCP, TSD, UVLO 

Package 

BD9673A & BD9876A – Overview 

  HTSOP-J8 

 

 

 

 

  4.9 x 6.0 x 1.0 
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Features 

Application 

Advantages 

ROHM’s BD9Gx03 Family is an asynchronous buck 

converter series providing up to 3A output current. Because 

of the wide input voltage range it is possible to use in 24V 

and 42V systems. The extended Under Voltage Lockout 

(EXUVLO) is configurable by external resistance ratio 

between VCC and GND. The switching frequency is 

adjustable up to 2.5MHz. 

• Input Voltage Range:  7.0V to 42V 

• Output Voltage Range: 1.0V to (VCCx0.7)V 

• Reference Voltage:  0.75V ±1.0% 

• Output Current:    1.5A or 3A  

• Switching Frequency:  0.1 to 2.5MHz (typ.) 

• Integrated Power MOSFET for asynchronous  

rectification (n-MOS) 

• Fixed Soft Start Time 

• Int. Protection Function:  OCP, TSD, UVLO, EXUVLO 

Package 

BD9Gx03 Series – Overview 

  SSOP6 

 

 

 

 

 

 

     2.9 x 2.8 x 1.25 



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

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 as well as a high 

efficiency at high load situations. 

• Input Voltage Range:  3.6V to 42V 

• Output Voltage:    3.3V or 5.0V 

• Reference Voltage:  1.2V ±1.0% 

• 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) 

• Fixed Soft Start Time (typ. 6ms) 

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

          

Package 

BD9901x Series – Overview   -under development- 

FETs included 

Protections 

Ceramic 

capacitor 

SLLM Control 
  HTSOP-B24 

 

 

 

 

 

 

  7.8 x 7.6 x 1.0 
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BD9010EFJ, VIN=13.2V 

BD9901x Series – Characteristics  -under development- 

Efficiency Quiescent Current 

BD99010EFV 

VIN=13.2V, IOUT ~ 

VIN ~, IOUT=0µA 

Schedule 

Samples:  available 

CS:  December 2012 

MP:  July 2013 

BD9901XEFV Efficiency Vo=3.3V with electric Cout=220uF

-
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Over 70% efficiency  

more than 1mA. 

Over 80% efficiency  

more than 700mA. 
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Features Advantages 

The BD9G3x1 series is developed for a wide input voltage 

range up to 80V. 

• Input Voltage Range:  3.5V to 42V (BD9G301) 

         6.0V to 56V (BD9G321) 

         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:  300 kHz or ext. (BD9G301) 

         50k to 750kHz (others) 

• Integrated Power MOSFET (n-type) for asynchronous  

rectification 

• Int. Protection Functions:  OCP, TSD, UVLO          

Package 

  HTSOP-J8 

 

 

 

 

  4.9 x 6.0 x 1.0 

BD9G3x1 – Overview     -under development- 

Application 

EN

1.0V
Error
AMP

VCC

LX

ReferenceUVLO

VREF

REG

0.15Ω

Soft
Start

ON/OFF

GND

+

-
+

FB
BST

TSD

shutdown

R　　Q
S　　　

Current
Comparator

VOUT

Oscillator

Σ +
-

Current Sense
AMP

OCP

RT

VC

+
-

2.6V

STANBY
↓

10uA

OVP
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0.8V 

1.8V 

2.5V 

12V 

≤0.15A 1.4A 2.5A 

Input 

Voltage 

 

 

 

 

 

 

 

 

 

 

BU00UV9 
1.8V to 5.25V 

  

BU33DV5 
3.3V fixed 

BD8314 
Vcc to 12V 

BD8311 
Vcc to 11V 

BD8152 
Vcc to 14 

 

 

 

 
BD8158 
Vcc to 14V 

Part number 
Vout 

Max. Output Current 

4.5V 

5.5V 

Synchronous 

rectifier 

Diode  

switching 

*under  

development 

Step-up DCDC with integrated MOSFET 

0.3A 

 

BUxxDV7 
3.3 or 3.4V fixed  
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Symbol VOUT 

30 3.0V 

31 3.1V 

32 3.2V 

    

49 4.9V 

50 5.0V 

00 Variable 

B U 3 3 V D 1 G 

Function 

Symbol Feature rectification 

5 
High Efficiency  

at low load 

synchronous 
7 

High Efficiency  

at wide load 

9 
High Efficiency  

at wide load 

Symbol VIN 

DV 
1.8～4.5V 

1.8～5.5V 

UV 0.8～5.5V 

Low Input Voltage Step-up Converter 
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Features 

Application 

Advantages 

The BU00UV9 provides a power supply solution for products 

powered by either one or two cell alkaline, NiCd or NiMH, or 

one-cell Li-ion or Li-polymer battery.  

The controlling circuit of the device is based on a mixing 

PWM mode topology. It can prevent audible sound of the 

switching noise and offers a high efficiency at light loads.  

The maximum peak current in the boost switch is 1.0 A. 

• Input Voltage Range:  0.8 to 5.5V 

• Output Voltage:    1.8 to 5.25V 

• Reference Voltage:  0.3V ± 2.0% 

• Output Current:    300mA (VIN:1.8V, VOUT:3.3V)  

• Switching Frequency:  25k to 800kHz (typ.) 

• Low Quiescent Current: typ. 40µA   

• Integrated Power MOSFETs for synchronous  

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

• Fixed Soft Start Time 

• PWM/PFM mode, VIN pass through function 

• Int. Protection Function:  TSD, UVLO, OVP 

          

Package 

BU00UV9 – Overview 

  SSOP6 

 

 

 

 

 

 

     2.9 x 2.8 x 1.25 
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BU00UV9 – Characteristics 

Efficiency Block Diagram 

Technology 
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BD8306 
1.8-5.2V 2.5V 

5.5V 

2.0A 

Input 

Voltage 

Part number 
Vout 

Max. Output 

Current 

Efficiency 
Conditions: 

Vout 3.3V/1A 

Switching freq 600kHz 

Synchronous 

rectifier 

Step-up / -down DCDC with integrated MOSFET 

1.8V 
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Input Voltage 

10V 

30V 

15V 

2channel 1channel 

BD9305A 
D 100-800kHz 

20V 

40V 

BD9536 
D H3REG 

BD9300 
D/U/N 20-800kHz 

BD8303 
D/U 200-1000Hz 

Line-up: DCDC (Controller) with external MOSFET 

H3REGTM 

regulator 

Synchronous 

rectifier 

Diode  

switching 

Part number 

D: Step-down 

U: Step-up 

N: Inverting 
IOUT / VOUT 

BD63536 
D 10-300kHz 

BD9845 
D 100k-1.5MHz 

BD9306A 
U 100-800kHz 

BD9031 
U 20-600kHz 

BD9015/16 
D/U 250-550kHz 

BD9535 
D H3REG + LDOs 

BA9741/43/44 
D/U/N 10-800kHz 

BD9848 
D 100k-1.5MHz 

BD9851 
D/U/N 100k-3.0MHz 

BD95601 
D H3REG 

BD95602 
D H3REG 

60V 
BD9610A 
D 50-500kHz 

BD9032 
U 20-600kHz 
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Power Supply for MCUs 

 

Support & Information (only with NDA): 

Atom E600 Support http://rohm.bz/itcp/ 

http://rohm.bz/itcp/
http://rohm.bz/itcp/
http://rohm.bz/itcp/
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Power Supply for MCUs 

Advantages compared to discrete solution: 

• -50% PCB space required 

• -40% components on board 

 

Support & Information (only with NDA): 

Atom E3800 Support http://rohm.bz/ijrc/ 

Intel® AtomTM Processor E3800 Series System 

http://rohm.bz/ijrc/
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Power Solution XILINX FPGA 7series & ZYNQ-7000 
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Power Solution XILINX FPGA 7series & ZYNQ-7000 
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Power Solution XILINX FPGA 7series & ZYNQ-7000 
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Power Solution XILINX FPGA 7series & ZYNQ-7000 
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Power Solution XILINX FPGA 7series & ZYNQ-7000 
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Evaluation Boards  

Evaluation Boards for all our Switching Regulators can be provided on request. 

 

Please let us know following items for preparation: 

- VIN 

- VOUT 

- IOUT 

- Switching Frequency (in case it can be adjusted by external components) 
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Isolated Converters 

 
- AC/DC Converter with integrated MOSFET 

- AC/DC Controller with external MOSFET 

 - PWM Control 

 - QR Control 

 - QR Control & PFC integrated 

- Flyback Controller 
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AC/DC Converter Overview 

AC/DC 

Converters 

Non- 

isolated 

Isolated 

Buck/  

Buck-Boost 

<10W BM2Pxxx 

BM1Pxxx, BD767x, <20W 

PWM 

Flyback 

<25W BM2Pxxx 

BM1Pxxx, BD767x, <70W 

Quasi-

Resonant 

PFC & QR 

BM1Qxxx, BD7681 <100W 

BM1Cxxx, BM1050 <150W 

Power Supply  

Method 

Output Power 

(Class) 

Category  

(Series) 
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1 4 7 10 1 4 7 10 1 4 7 10 1 4 7 10 

2014 2013 2012 

1 4 7 10 

2015 

DIP8/ 

DIP7/ 

SOP8 

Product Roadmap (Internal MOSFET) 

2016 

TO220 

BM2P0x1 /2/3/4  

650V starter  

650V MOSFET 

( Ron=1.4 -8.5Ω ) 

Fsw=65kHz 

Frequency Hopping 

Freq. Reduction 

Recharge Function 

STBY < 25mW 

TO220

1
 p

in

6
 p

in

5
 p

in

3
 p

in

4
 p

in

2
 p

in

BM2P0x1 /2/3/4 T 

650V starter  

650V MOSFET 

( Ron=1.4,2.4Ω ) 

Fsw=65kHz 

STBY < 25mW 

24 items 

8 items 

BM2P0x5/6/7/8  

+ Reducing Sound 

    Noise Function 

+ Burst Frequency 

    available 

STBY < 25mW 

 
48 items 

BM2P0xAH/BH  

+750V MOSFET 

+ X-CAP Discharge 

+ External Latch 

   Function 

+ Inside Sense 

   Register 

STBY < 15mW 

 
8 items 

BM2Sxx1/2/3/4   

Primary Feedback 

Less Discharge Res 

 

STBY < 5.0mW 

BM2P0xAH/BH T 

650V starter  

750V MOSFET 

( Ron=1.4,2.4Ω ) 

Fsw=65kHz 

STBY < 15mW 

8 items 

1.4Ω

Output

Power

10 W

20 W

30 W

4.0Ω 8.5Ω
MOSFET

Ron

BM2P09XF5W

BM2P09X

BM2P05XF 

BM2P05X

BM2P03X

BM2P01X

BM2P03XT

BM2P01XT

40 W

2.4Ω

BM2P073K/074K F  

+800V MOSFET 

( Ron=6.7Ω ),  

SOP8 

STBY < 25mW 

 

Line-up 

MP 

DS 

Plan 

25W 
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BD7681FJ-G  

 (SOP-J8)  

Under MP  

 

1 4 7 10 

LLC 

PFC 

System 

1 4 7 10 1 4 7 10 1 4 7 10 

2013 2012 2011 

BM1P061/062FJ   

650V starter 

Gate Clamper 

Fsw = 65kHz 

 

BM1P101/102FJ   

+ 650V starter 

+ Gate Clamper 

Fsw = 100kHz 

 

BM1Q001/002FJ 

(SOP-J8)   

Linear Type 

+ 650V starter 

+ Gate Clamper 

BD7672AG/ 

BD7673G   (SSOP6)  

 

BD7677FJ   

+ Green Mode 

MASK 

BM1050F  (SOP-24) 

650V starter  

DCM PFC Controller 

External Fail 

Sequence  

1 4 7 10 

2014 

BM1C001F  (SOP18) 

650V starter  

BCM PFC Controller 

X-CAP Discharge Function 

PFC ON/OFF 

PFC double OVP 

BM1S001F (SOP-J8) 

Primary Feedback 

STBY < 5.0mW 

 

 

BMxxxx   

800V Process 

LLC Driver 

QR 

PWM 

Product Roadmap (External MOSFET) 

BM1Q101/103FJ   

Bottom skip Type 

Reduced Sound NOISE 

+ 650V starter 

+ Gate Clamper 

 

200W 

2015 

BM1PxxA/B/C/DFJ (SOP-J7)   

650V starter 

Gate Clamper 

Minus Current sensing 

External Latch Function 

Max Duty=75% for Flyback 

               =45% for Forward 

Fsw =65kHz /100kHz /130kHz 

 

 

PFC+QR 

Line-up 

MP 

DS 

Plan 

BM1C011F (SOP16) 

650V starter  

X-CAP Discharge Function 

PFC ON/OFF 

 

BD7695FJ (SOP-J8) 

BCM PFC Controller 

 

BD7xxxFJ (SOP-J8) 

CCM PFC Controller 

 

400W 

Line-up 
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Isolated Flyback Controller 
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Flyback Controller: BD9031 



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

Flyback Controller: BD7F100 
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Flyback Controller Comparison 
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Power Modules 

 
- Overview 

- AC/DC Modules 

 - Non-Isolated 

 - Isolated 

- DC/DC Modules 

 - Non-Isolated 

 - Isolated  
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Stable high 

quality and 

continuous 

delivery by 

Rohm, using 

reliable 

internal 

components! 

Power Module – Overview 
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DC/DC Converter Module 
• Applications: 

• White Goods 

• Air Conditioning 

• LCD Display Power Supply 

• Industrial Devices 

• DC Motors 

• Step-down DCDC Converter Modules 

• High efficiency 

• No external components required 

• Space saving design 

• For VIN of 5V, 12V and 24V (max. up to 46V) 

• Output power up to 9W  

AC/DC Converter Module 
• Applications: 

• White Goods 

• PC Peripherals 

• Motor Control Circuit 

• Automatic Door Sensor 

• Smart Metering 

• Non-isolated (Compact and light, no need for a 

transformer) 

• Isolated (Primary and secondary side are isolated 

with a compact switching transformer) 

• Energy saving solution 

• For VIN of 110VAC and 230VAC (max. up to 425VAC) 

• Output power up to 24W 

 

Power Module – Overview 
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ACDC Power Module Line-up 

N
O

N
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DCDC Power Module Line-up 

N
O

N
-I

S
O

L
A

T
E

D
 

IS
O

-

L
A

T
E

D
 

      BP5275-xx 4/4.5/6 to 14 +1.8, 2.5, 3.3, 5 0.5 / 0.8 23.0 x 13.8 x 5.2 SIP3 

      BP5277-xx 8/12/15/16.5/19 to 36 
+3.3, 5, 9, 12, 

13, 15 
0.5 / 0.8 16.3 x 26.4 x 6.2  SIP3 

      BP5290-xx * 8/18 to 40 +1.8, 3.3, 5, 12 1.0 17.8 x 10.0 x 4.5 TO-220 

      BP5291-xx * 8/9 to 30 +1.8, 3.3, 5 1.0 17.8 x 10.0 x 4.5 TO-220 

      BP5512A 4.5 to 6.5 +5 200 28.2 x 19.9 x 17.2 SIP7 

      BP5510-24 10.8 to 13.2 +24  200 32.6 x 24.2 x 13.6  SIP11 

250 

*under development 
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DCDC Power Module – BP527x details 

Part No. 

Input Voltage (V) Output 

Voltage 

(V) 

Output 

Current 

(mA) 

Operating 

Frequency 

(MHz) 

Output 

ripple 

voltage 

(mV) 

Operating 

Temperature 

Range 

(ºC) 

Efficiency 

(%) Min. Typ. Max. 

BP5277-15 19.0 

24.0 32.0 

15.0 

500 

 

(800  

with heat 

sink) 

1.5 max. 100 -30 to 85 

93 

BP5277-13 16.5 13.0 91 

BP5277-12 15.0 12.0 90 

BP5277-90 12.0 9.0 88 

BP5277-50 8.0 5.0 83 

BP5277-33 8.0 3.3 76 

BP5275-50 6.0 

12.0 14.0 

5.0 

1.5 max. 50 -20 to 80 

88 

BP5275-33 4.5 3.3 83 

BP5275-25 4.0 2.5 78 

BP5275-18 4.0 1.8 73 
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1. No external components   2. High efficiency results in great 

    required        energy saving 

 

 

 

 

 

 

 

 

 

3. No thermal design required  4. Space saving design 

DCDC Power Module – BP527x features 
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Linear Regulators 

 
- Overview 

- Standard Line-up (VIN from 5V to 35V) 

 - Standard Regulators 

 - Low-drop Regulators 

 - CMOS Low-drop Regulators 

- Automotive Line-up (VIN from 5V to 50V) 

 - Low-drop Regulators (low IQ) 

 - CMOS Low-drop Regulators (low IQ) 
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Overview 
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10V 

35V 

0.3A 0.2A 0.5A 1.0A 1.5A 

VIN 

IOUT 

Standard Regulators 5-35VIN – Line-up 

7V 

Part number 
VOUT 

BA78Mxx 
5.0 – 24V 

15V 

0.1A 

BA78xx 
5.0 – 24V 

BDxxD0A/DD0 
3.0 – 15V 

2.0A 

BDxxC0A/CC0 
3.0 – 15V 

BAxxJC5 
1.5 – 12V 

BAxxBC0 
1.5 – 12V 

BA1117 
1.5 – 5.5V 

BDxxGC0 
1.5 – 13V 

BDxxGA5 
1.5 – 13V 

BDxxGA3 
1.5 – 13V 

BDxxHC0 
0.8 – 7.0V 

BDxxHA5 
1.5 – 7.0V 

BDxxHA3 
1.5 – 7.0V 

BDxxHC5 
1.5 – 7.0V 

BDxxIC0 
0.8 – 4.5V 

BDxxIA5 
0.8 – 4.5V 

BDxxKA5 
1.0 – 4.0V 

5.5V 
BUxxTD2/TD3 

1.0 – 3.4V 

BUxxUA3/UC3 
1.0 – 3.6V 

BHxxM0A/MA3 
1.5 – 3.4V 

BUxxTA2 
1.5 – 3.4V 

BHxxPB1 
1.2 – 3.3V 

BHxxNB1 
2.5 – 3.3V 

Linear Reg. 

Low drop  

Reg. 

Low drop  

CMOS Reg. 

BDxxFA1* 
3.0 – 15V 

* 
under developm. 

BDxxFC0* 
3.0 – 15V 

BDxxFD0* 
3.0 – 15V 

BDxxFA2* 
3.0 – 15V 

BDxxFA5* 
3.0 – 15V 

BUxxUA5* 
1.0 – 3.6V 

BUxxU00* 
1.0 – 3.6V 
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Features 

Line-up 

Application 

• Input Voltage Range:  2.75 to 15V 

• Output Voltage Range: 1.5V to 5.5V 

• Reference Voltage:  1.25V ±2.0% 

• Output Current:    max. 1.0A  

• Drop-out Voltage:   typ. 1.2V (@1A) 

• Ripple rejection:   75dB 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD          

Package 

BA1117 Series – Overview 

 TO252-3 (DPAK) 

 

 

 

 

 

 

     6.5 x 9.5 x 2.3 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[A] 

VDROP 

[V] 

Package 

BA1117FP 2.75-15 1.5-5.5 1.0 max. 1.4 TO252-3 (DPAK) 

Extending line-up from 2015 with other packages (SOT223, SOT89-3) and fixed 

output voltages. 
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Features 

Line-up 

Application 

• Input Voltage Range:  6.0 to 25V 

• Output Voltage Range: 3.0V to 15V 

• Reference Voltage:  ±1.0% 

• Output Current:    max. 0.1A  

• Drop-out Voltage:   typ. 3.0V (@0.1A) 

• Ripple rejection:   tbd 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD, Soft start          

Package 

BDxxFA1 Series – Overview 

     SOT89-3F 

 

 

 

 

 

 

     4.5 x 4.15 x 1.5 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[A] 

VDROP 

[V] 

Package 

BD54FA1FP3 8.4-25 5.4 0.1 typ. 3.0 SOT89-3 

Extending line-up from 2014 with other packages (HTSOP-J8, SSOP5), other 

fixed output voltages and enable pin. 
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Features 

Line-up 

Application 

• Input Voltage Range:  4.0 to 35V 

• Output Voltage Range: 1.0V to 15V 

• Reference Voltage:  0.75±3.0% 

• Output Current:    max. 1.0A  

• Drop-out Voltage:   max. 0.55V (@0.5A) 

• Ripple rejection:   55dB 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD, OCP          

Package 

BDxxFC0 Series – Overview 

     HTSOP-J8   TO252-5 

         (DPAK) 

 

 

 

 

 

 

     4.9 x 6.0 x 1.0   6.5 x 9.5 x 2.5 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[A] 

VDROP 

[V] 

Package 

BD00FC0 4.0-35 1.0-15 1.0 typ. 0.4 HTSOP, TO252 

BD33FC0 4.0-35 3.3 1.0 typ. 0.4 HTSOP, TO252 

BD50FC0 4.0-35 5.0 1.0 typ. 0.4 HTSOP, TO252 

BD80FC0 4.0-35 8.0 1.0 typ. 0.4 HTSOP, TO252 

BD90FC0 4.0-35 9.0 1.0 typ. 0.4 HTSOP, TO252 

Other fixed output voltages between 3.0 and 12V on request. 
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Features 

Line-up 

Application 

• Input Voltage Range:  max. 7V (I), 10V (H), 15V (G) 

• Output Voltage Range: 1.0V to 12V 

• Reference Voltage:  ±1.0% (@25ºC) 

• Output Current:    max. 0.3A / 0.5A / 1.0A / 1.5A  

• Drop-out Voltage:   max. 0.6 to 0.93V (@max. IOUT) 

• Circuit Current:    typ. 250µA (I), 600µA (H,G) 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD, Soft start,  

         Pin-to-Pin Matrix short          

Package 

BDxxI/H/G Series – Overview 

     HTSOP-J8          HVSOF6 

 

 

 

 

 

 

 

     4.9 x 6.0 x 1.0           1.6 x 3.0 x 0.75 

 

VSON008 in development for BDxxGA3 Series 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[A] 

VDROP 

[V] 

Package 

BDxxIA5 2.4-7.0 0.8-4.5 0.5 max. 0.60 HTSOP 

BDxxIC0 2.4-7.0 0.8-4.5 1.0 max. 0.60 HTSOP, HVSOF 

BDxxHA3 4.5-10 1.5-7.0 0.3 max. 0.90 HTSOP 

BDxxHA5 4.5-10 1.5-7.0 0.5 max. 0.90 HTSOP 

BDxxHC0 4.5-10 1.5-7.0 1.0 max. 0.92 HTSOP 

BDxxHC5 4.5-10 1.5-7.0 1.5 max. 0.93 HTSOP 

BDxxGA3 4.5-15 1.5-13 0.3 max. 0.90 HTSOP 

BDxxGA5 4.5-15 1.5-13 0.5 max. 0.90 HTSOP 

BDxxGC0 4.5-15 1.5-13 1.0 max. 0.92 HTSOP 
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Features 

Line-up 

Application 

• Input Voltage Range:  1.7 to 6.5V 

• Output Voltage Range: 1.2V to 3.3V (fixed only) 

• Reference Voltage:  ±1.0% min. 25mV (@25ºC) 

• Output Current:    max. 150mA 

• Drop-out Voltage:   max. 0.6V (@150mA) 

• Ripple Rejection   60dB 

• Circuit Current:    typ. 20µA (@0mA) 

• Automatic Power Save Mode (circuit current 2µA) 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD          

Package 

BHxxPB1 Series – Overview 

     HVSOF5 

 

 

 

 

 

 

 

     1.6 x 1.6 x 0.6 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[mA] 

VDROP 

[V] 

Package 

BH12PB1 1.7-6.5 1.2 150 max. 0.6 HVSOF 

BH15PB1 1.7-6.5 1.5 150 max. 0.6 HVSOF 

BH18PB1 1.7-6.5 1.8 150 max. 0.6 HVSOF 

BH25PB1 1.7-6.5 2.5 150 max. 0.6 HVSOF 

BH28PB1 1.7-6.5 2.8 150 max. 0.6 HVSOF 

BH29PB1 1.7-6.5 2.9 150 max. 0.6 HVSOF 

BH30PB1 1.7-6.5 3.0 150 max. 0.6 HVSOF 

BH31PB1 1.7-6.5 3.1 150 max. 0.6 HVSOF 

BH33PB1 1.7-6.5 3.3 150 max. 0.6 HVSOF 
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Features Application 

• Input Voltage Range:  1.7 to 6.5V 

• Output Voltage Range: 1.0V to 3.4V (fixed only) 

• Reference Voltage:  ±1.0% min. 25mV (@25ºC) 

• Output Current:    max. 200mA 

• Drop-out Voltage:   max. 0.54V (@200mA) 

• Ripple Rejection   70dB 

• Circuit Current:    typ. 35µA (@0mA) 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD          

Package 

BUxxTD2/TD3 Series – Overview 

Line-up 

     SSON004          SSOP5 

            (SOT23-5) 

 

 

 

 

 

 

     1.0 x 1.0 x 0.6        2.9 x 2.8 x 1.25 

 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[mA] 

VDROP 

[V] 

Package 

BUxxTD2W 1.7-6.5 1.0-3.4 200 typ. 0.25 SSON004 

BUxxTD3W 1.7-6.5 1.0-3.4 200 typ. 0.25 SSOP5 
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Features Application 

• Input Voltage Range:  1.7 to 6.0V 

• Output Voltage Range: 1.0V to 4.0V (fixed only) 

• Reference Voltage:  ±1.0% min. 25mV (@25ºC) 

• Output Current:    max. 300mA 

• Drop-out Voltage:   max. 0.54V (@200mA) 

• Ripple Rejection   70dB 

• Circuit Current:    typ. 50µA (@0mA) 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD          

Package 

BUxxUA3/UC3 Series – Overview 

Line-up 

     SSON004          SSOP5 

            (SOT23-5) 

 

 

 

 

 

 

     1.0 x 1.0 x 0.6        2.9 x 2.8 x 1.25 

 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[mA] 

VDROP 

[V] 

Package 

BUxxUA3W 1.7-6.0 1.0-3.7 300 typ. 0.25 SSON004 

BUxxUC3W 1.7-6.0 1.0-4.0 300 typ. 0.25 SSOP5 
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5.5V 

10V 

50V 

0.3A 0.2A 0.5A 1.0A 1.5A 

VIN 

IOUT 

Automotive Regulators 5-50VIN – Line-up 

7V 

Part number 
VOUT 

35V 

0.1A 2.0A 

BDxxC0A 
3.0 – 15V 

BDxxGC0M 
1.5 – 13V 

BDxxGA5M 
1.5 – 13V 

BDxxGA3M 
1.5 – 13V 

BDxxHC0M 
0.8 – 7.0V 

BDxxHA5M 
1.5 – 7.0V 

BDxxHA3M 
1.5 – 7.0V 

BDxxHC5M 
1.5 – 7.0V 

BDxxIC0M 
0.8 – 4.5V 

BDxxIA5M 
0.8 – 4.5V 

BUxxSD2M 
1.0 – 3.4V 

Linear Reg. 

Low drop  

Reg. 

Low drop  

CMOS Reg. 

* 
under developm. 

BD4xxM2 
2.8 – 12V 

BUxxSD3M* 
1.0 – 3.6V 

BD7xxL2 
3.3V or 5.0V 

BD4xxM5 
2.8 – 12V 

BD7xxL5 
3.3V or 5.0V 

BD357x 
2.8 – 12V 

15V 

BDxxJA5M* 
1.0 – 3.6V 

BDxxJC0M* 
1.0 – 3.6V 
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Features 

Line-up 

Application 

• Input Voltage Range:  3.0 to 50V 

• Output Voltage Range: 2.8V to 12V 

• Reference Voltage:  ±1.0% (@25ºC) 

• Output Current:    max. 0.2A or 0.5A 

• Drop-out Voltage:   max. 0.35 to 1V 

• Circuit Current:    typ. 40µA (BD4), 6µA (BD7) 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD          

Package 

BD4xxMx/BD7xxLx Series – Overview 

     HTSOP-J8             SOT223-4 

 

 

 

      4.9 x 6.0 x 1.0                 6.5 x 7.0 x 1.8 

 

 TO252-3 (DPAK)     TO263-3F (D2PAK) 

 

 

 

      6.5 x 9.5 x 2.5              10.2 x 15.1 x 4.7 

 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[A] 

VDROP 

[V] 

Package 

BD400M2* 3.0-50 2.8-12 0.2 tbd HTSOP, SOT223 

BD433M2 3.0-50 3.3 0.2 max. 0.45 HTSOP, SOT223 

BD450M2 3.0-50 5.0 0.2 max. 0.35 HTSOP, SOT223 

BD400M5* 3.0-50 2.8-12 0.5 tbd TO252, TO263 

BD433M5 3.0-50 3.3 0.5 max. 0.75 TO252, TO263 

BD450M5 3.0-50 5.0 0.5 max. 0.50 TO252, TO263 

BD733L2 3.0-50 3.3 0.2 max. 1.00 HTSOP, TO252, 

SOT223, TO263 BD750L2 3.0-50 5.0 0.2 max. 0.70 

BD733L5 3.0-50 3.3 0.5 max. 0.80 TO252, TO263 

BD750L5 3.0-50 5.0 0.5 max. 0.50 TO252, TO263 

*under development 
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Features 

Line-up 

Application 

• Input Voltage Range:  max. 7V (I), 10V (H), 15V (G) 

• Output Voltage Range: 1.0V to 12V 

• Reference Voltage:  0.8V ±3.0% (@-40 to +105ºC) 

• Output Current:    max. 0.3A / 0.5A / 1.0A / 1.5A  

• Drop-out Voltage:   max. 0.6 to 0.93V (@max. IOUT) 

• Circuit Current:    typ. 250µA (I), 600µA (H,G) 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD, Soft start,  

         Pin-to-Pin Matrix short          

Package 

BDxxI/H/G-M Series – Overview 

     HTSOP-J8 

 

 

 

 

 

 

 

     4.9 x 6.0 x 1.0 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[A] 

VDROP 

[V] 

Package 

BDxxIA5M 2.4-7.0 0.8-4.5 0.5 max. 0.60 HTSOP 

BDxxIC0M 2.4-7.0 0.8-4.5 1.0 max. 0.60 HTSOP 

BDxxHA3M 4.5-10 1.5-7.0 0.3 max. 0.90 HTSOP 

BDxxHA5M 4.5-10 1.5-7.0 0.5 max. 0.90 HTSOP 

BDxxHC0M 4.5-10 1.5-7.0 1.0 max. 0.92 HTSOP 

BDxxHC5M 4.5-10 1.5-7.0 1.5 max. 0.93 HTSOP 

BDxxGA3M 4.5-15 1.5-13 0.3 max. 0.90 HTSOP 

BDxxGA5M 4.5-15 1.5-13 0.5 max. 0.90 HTSOP 

BDxxGC0M 4.5-15 1.5-13 1.0 max. 0.92 HTSOP 
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Features 

Line-up 

Application 

• Input Voltage Range:  1.7 to 6.5V 

• Output Voltage Range: 1.2V to 3.3V (fixed only) 

• Reference Voltage:  ±2.0% (@-40 to +105ºC) 

• Output Current:    max. 200mA 

• Drop-out Voltage:   max. 0.7V (@100mA) 

• Ripple Rejection   68dB 

• Circuit Current:    typ. 33µA (@0mA) 

• Compatible with ceramic capacitors 

• Int. Protection Function:  OCP, TSD          

Package 

BUxxSD2 Series – Overview 

PN 
VIN 

[V] 

VOUT 

[V] 

IOUT 

[mA] 

VDROP 

[V] 

Package 

BD12SD2 1.7-6.5 1.2 200 max. 0.70 SSOP5 

BD15SD2 1.7-6.5 1.5 200 max. 0.37 SSOP5 

BD18SD2 1.7-6.5 1.8 200 max. 0.29 SSOP5 

BD25SD2 1.7-6.5 2.5 200 max. 0.18 SSOP5 

BD28SD2 1.7-6.5 2.8 200 max. 0.15 SSOP5 

BD30SD2 1.7-6.5 3.0 200 max. 0.15 SSOP5 

BD33SD2 1.7-6.5 3.3 200 max. 0.15 SSOP5 

     SSOP5 

  (SOT23-5) 

 

 

 

 

 

 

   2.9 x 2.8 x 1.25 
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Voltage Detectors 

 
- Line-up 

- Details 

- Roadmap 
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☆：Under Development 

Voltage Detectors – Line-up 

-M: High reliability grade 
Operating temp: +105℃ 

AEC-Q100 qualified 

Package Line-up 
 

G: SSOP5 (SOT23-5)          G: SSOP3 (SOT23-3)          FVE: VSOF5          F: SOP4 (SC82) 
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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 

-4
0

 to
 1

0
5

 ℃
 

-4
0

 to
 1

2
5

 ℃
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Voltage Detectors – Details 
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New package (WL-CSP) 

2011   2012   2013  2014   2015   2016   2017   

Standard             SSOP3 

High accuracy process 

2018   2010 

Adjustable Delay  SSOP5, SOP4, VSOF5 

Standard     SSOP5, SOP4, VSOF5 

Fixed Delay SSOP3 
New package (SSOP3) 

Standard             SSOP5 

High reliability  

automotive grade 

Voltage Detectors – Roadmap 

Fixed Delay     SSOP5 

Adjustable Delay        SSOP5 

Fixed Delay SSOP5 

Over voltage detection 
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Power Management Switch ICs  

 
- Overview 

- 1-channel Switches 

 - Accurate threshold current 

 - Standard threshold current 

- 2-channel Switches 

 - Standard threshold current 
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New Line-up 

Part No. 
Supply 

Voltage 

EN 

Logic  

Current Threshold(A) 

 min.         typ.        max. 

ON-R 

(mΩ) 

Output 

Discharge 

Over Current 

Protection 

AEC-Q100 

(-M) 
Package 

BD2248G 2.7～5.5 H 0.2 0.3 0.4 110 yes Limiting yes SSOP5 

BD2220/21G 2.7～5.5 H / L 0.5 0.75 1.0 160 yes Switch-off no SSOP5 

BD2246/47G 2.7～5.5 H / L 0.63 0.77 0.9 110 yes Limiting on request SSOP5 

BD2240/41G 2.7～5.5 H / L 0.82 0.97 1.12 110 yes Limiting on request SSOP5 

BD2232/33G 2.7～5.5 H / L 1.15 1.28 1.40 100 yes Limiting yes / on request SSOP5 

BD2242/43G 2.8～5.5 H / L 
Typ. 0.2 to 1.7 

(adjustable) 
89 yes Limiting no SSOP6 

BD8010/11FVJ 2.7～5.5 H / L 1.0 1.5 2.0 70 no Limiting yes TSSOP-B8J 

BD8012/13FVJ 2.7～5.5 H / L 1.5 2.4 3.0 70 no Limiting yes TSSOP-B8J 

BD82020/21FVJ 2.8～5.5 H / L 1.1 1.5 2.0 90 yes Limiting no TSSOP-B8J 

BD82022/23FVJ 2.8～5.5 H / L 1.5 2.0 2.6 90 yes Limiting no TSSOP-B8J 

BD82024/25FVJ 2.8～5.5 H / L 2.1 2.5 3.3 90 yes Limiting no TSSOP-B8J 

BD82028/29FVJ 4.5～5.5 H / L 0.6 1.0 1.2 75 yes Limiting no TSSOP-B8J 

BD82030/31FVJ 4.5～5.5 H / L 1.05 1.5 1.8 75 yes Limiting no TSSOP-B8J 

BD82032/33FVJ 4.5～5.5 H / L 1.55 2.0 2.3 75 yes Limiting no TSSOP-B8J 

BD82034/35FVJ 4.5～5.5 H / L 2.05 2.5 2.8 75 yes Limiting no TSSOP-B8J 
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Block Diagram 

Package 

SSOP5 

 2.8 x 2.9 x 1.25 mm 

 

・ 1ch Low ON-Resistance High-Side Switch 
 

・ Error Protection Circuit, Error Flag Output 

   Over-Current Detection Circuit 

   Thermal Shutdown Circuit 

   Built-in Flag Delay Filter 
 

・ Slow-Start 

  Under Voltage Lock Out 
 

・ Small Package SSOP  

Function 

Over Current

Protection

UVLO

Delay

Counter

Charge

Pump

Thermal

Shutdow nEN

VIN

/OC
GND

VOUT

/EN

Pow er Tr

Part No. 
EN Logic 

Type 

Current 

Threshold 

(min.) 

ON-

Resistance 

Over-

Current 

Protection 

Flag Delay 

Filter 

Reverse-

Current 

Protection 

Package 

BD2248G H 0.2A 110mΩ Limiting 15ms Yes SSOP5 

BD2220/21G H / L 0.5A 160mΩ Switch-off 15ms Yes SSOP5 

BD2246/47G H / L 0.63A 110mΩ Limiting 15ms Yes SSOP5 

BD2240/41G H / L 0.82A 110mΩ Limiting 15ms Yes SSOP5 

BD2232/33G H / L 1.15A  100mΩ Limiting 15ms － SSOP5 

BD2242/43G H / L 

Adjustable 

0.112A 

(R=100kΩ) 

1.566A       

(R=12kΩ) 

89mΩ Limiting 7ms Yes SSOP6 

Line-up 

1ch Power Management Switch IC (Small Package) 
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TSSOP-B8J (MSOP-8) 

 3.0 x 4.9 x 1.1 mm 

 

1ch Power Management Switch IC 

      

      

      

      

      

      

      

Block Diagram 

 

・ 1ch Low ON-Resistance High-Side Switch 
 

・ Error Protection Circuit, Error Flag Output 

   Over-Current Detection Circuit 

   Thermal Shutdown Circuit 

   Built-in Flag Delay Filter 

   Safety standard (UL/CB scheme approved) 
 

・ Slow-Start 

  Under Voltage Lock Out 
 

・ USB heavy load (up to 2A) 

Function 

Over Current

Protection

UVLO

Delay

Counter

Charge

Pump

Thermal

Shutdow nEN

VIN

/OC
GND

VOUT

/EN

Pow er Tr

Package 

Part No. 

Supply 

Voltage 

(V) 

EN Logic 

Type 

Current 

Threshold 

(min.) 

ON-

Resistance 

Flag Delay 

Filter 

Output 

Discharge 

Reverse-

Current 

Protection 

Package 

BD82020/21FVJ 2.8 ~ 5.5V H / L 1.1A 90mΩ 12ms Yes Yes TSSOP-B8J 

BD82022/23FVJ 2.8 ~ 5.5V H / L 1.5A 90mΩ 12ms Yes Yes TSSOP-B8J 

BD82024/25FVJ 2.8 ~ 5.5V H / L 2.1A 90mΩ 12ms Yes Yes TSSOP-B8J 

BD82028/29FVJ 4.5 ~ 5.5V H / L 0.6A 75mΩ 12ms Yes Yes TSSOP-B8J 

BD82030/31FVJ 4.5 ~ 5.5V H / L 1.05A 75mΩ 12ms Yes Yes TSSOP-B8J 

BD82032/33FVJ 4.5 ~ 5.5V H / L 1.55A 75mΩ 12ms Yes Yes TSSOP-B8J 

BD82034/35FVJ 4.5 ~ 5.5V H / L 2.05A 75mΩ 12ms Yes Yes TSSOP-B8J 

Line-up 
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 Function  Block diagram 

 Package  Line-up 

IN OUT1 

Charge 

pump1 
TSD1 

UVLO 

OCD1 

Charge 

pump2 
TSD2 OCD2 

OUT2 

EN1 

(/EN1) 

GND 
/OC2 

/OC1 
Gate 

Logic1 

Gate 

Logic2 

SW1 

SW2 

EN2 

(/EN2) 

 2ch Low ON-Resistance (80mΩ) High-Side Switch 

 

 Error Protection Circuit、Error Flag Output 

      Over-Current Detection Circuit 

      Thermal Shutdown Circuit 

      Built-in Delay Flag Filter 

      Slow-Start 

      Under Voltage Lock Out 

 

 Cancel the parasitic diode of power transistor 

Prevent the reverse current from OUT1 (OUT2)  

to IN 

 

 

SOP-J8 

 4.9 * 6.0 * 1.4 mm 

Part No. 

EN 

Logic 

Type 

Current Threshold 

(Min-Typ-Max) 

A 

ON-

Resistance 
Flag Delay Filter 

Reverse-

Current 

Protection 

Package 

BD2056/46AFJ H / L 0.3 - 0.5- 0.9 100mΩ 1.3ms Yes SOP-J8 

BD2052/42AFJ H / L 0.7 - 1.0 - 1.8 100mΩ 1.3ms Yes SOP-J8 

BD6512/13F H / L 1.25 - 1.65 - 2.2 100mΩ － --- SOP8 

BD6516/17F H / L 1.2-1.65-2.5 110mΩ 1.0ms Yes SOP8 

BD2066/62FJ H / L 1.5-2.4-3.0 80mΩ 15ms Yes SOP-J8 

Power Management Switch ICs: 2ch (SO8) 
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Parts for Industrial (10 years – 24h running) 

Part Number Suffix -LB Function PKG Process wire-bonding 

BD2202G yes 1ch Switch SSOP5 BD0.6 Au-wire 

BD2206G yes 1ch Switch SSOP5 BD0.6 Au-wire 

BD6538G yes 1ch Switch SSOP5 BD0.6 Au-wire 

BD2224G yes 1ch Switch SSOP5 BD0.6 Au-wire 

BD2225G yes 1ch Switch SSOP5 BD0.6 Au-wire 

BD2226G yes 1ch Switch SSOP5 BD0.6 Au-wire 

BD2227G yes 1ch Switch SSOP5 BD0.6 Au-wire 

BD2220G yes 1ch Switch SSOP5 BD0.6 Au-wire 

BD2221G yes 1ch Switch SSOP5 BD0.6 Au-wire 

BD82000FVJ yes 1ch Switch MSOP8 BD0.6 Au-wire 

BD82001FVJ yes 1ch Switch MSOP8 BD0.6 Au-wire 

BD82061FVJ yes 1ch Switch MSOP8 BD0.6 Au-wire 

BD82065FVJ yes 1ch Switch MSOP8 BD0.6 Au-wire 

BD2062FJ yes 2ch Switch SOP8 BD0.6 Au-wire 

BD2066FJ yes 2ch Switch SOP8 BD0.6 Au-wire 
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Online Support Tools 

 
- Quick Product Selection 

- Cross check 

- Electronic Laboratory 
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W eb intro 1 ROHM Quick Product Selection 
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W eb intro 1 ROHM Cross Reference on www.rohm.com 
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W eb intro 1 ROHM Online Electronic Laboratory 
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ROHM Online Electronic Laboratory 

1. Setting the operation conditions 2. Setting the external constants 

3. Setting analysis condition 4. Confirming results 
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ROHM Online Electronic Laboratory 

5. Product list 6. Saving/loading design data 


