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DC Brushless Motor Driver Series 

Built-in Speed Control, 3 Hall Sensors 
Three-Phase Brushless Motor Driver 
BM62380MUV 

 

General Description 
BM62380MUV is sine wave driver IC for three-phase 
brushless motor driver with 40 V power supply voltage 
rating and 2.0 A output current rating. It detects the rotor 
position by 3 Hall sensors. In addition, it has a speed 
feedback control function, and controls output PWM Duty 
by adjusting the rotational frequency characteristics for 
the input PWM signal and the rotational frequency 
affected from motor. 

 

Features 
 Speed Control on PWM Duty Input 
 Low ON Resistance DMOS Output 
 Built-in Boost Voltage Circuit 
 3 Hall Sine Wave Drive 
 Automatic Lead Angle Control 
 Motor Pole Select Function 
 Soft Start Function 
 Current Limit Function  
 Power Save Function  
 Direction of Rotation Setting 
 Short Brake Control 
 Speed Feedback Control 
 Able to set Motor Rotation Speed Table and Various 

Parameters with the built-in OTP 
 Built-in Several Protection Functions (Motor Lock 

Protection [MLP], High Speed Rotation Protection, 
Over Voltage Lock Out [OVLO], Under Voltage Lock 
Out [UVLO], Thermal Shutdown [TSD], Over Current 
Protection [OCP]) 

 

Application 
 Fan Motor 
 Other General Consumer Equipment 

 

Key Specifications 
 Operating Supply Voltage Range: 8 V to 28 V 
 Output current rating: 2.0 A 
 Output ON Resistance (top & bottom total):  

0.6 Ω (Typ) 
 Output PWM Frequency: 40 kHz (Typ) 
 Standby Current: 0.6 mA (Typ) 
 Operating Temperature Range:  -40 °C to +85 °C 

 

Package                 W (Typ) x D (Typ) x H (Max) 
VQFN040V6060  6.00 mm x 6.00 mm x 1.00 mm 

 
 

Typical Application Circuit 
 
 
 
 
 
 
 
 
 
  
 
 
 

 
 
 
 
  

Datasheet
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Pin Configurations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Pin Description 
Pin 
No. 

Pin Name Function 
Pin 
No. 

Pin Name Function 

1 HUP U phase hall input + 21 N.C. N.C. (OPEN) 

2 VREG50 Standard voltage output 22 RCL Output current detection voltage input 

3 VREG15 
Internal power supply output for 
logic circuit 

23 RNF 
Pin for connecting the current sense 
resistor. 

4 BRK 
Brake control / SPI  
communication data input-output 

24 V V Phase output  

5 FR Rotation direction setting 25 V V Phase output  

6 SS_SEL Soft Start setting 26 RNF 
Pin for connecting the current sense 
resistor. 

7 POLE_SEL Motor Pole setting 27 U U Phase output  

8 PWMB 
PWM input (negative logic) 
/ SPI communication clock input 

28 U U Phase output  

9 SPI_EN SPI communication setting 29 VCC Power supply 

10 N.C. N.C. (OPEN) 30 VG Boost output 

11 N.C. N.C. (OPEN) 31 CP2 Capacitor connection for boost circuit 2 

12 PS Power Save input 32 CP1 Capacitor connection for boost circuit 1 

13 GND Ground 33 N.C N.C. (OPEN) 

14 FGO Rotating speed pulse signal output 34 HWN W phase hall input - 

15 N.C. N.C. (OPEN) 35 HWP W phase hall input + 

16 N.C. N.C. (OPEN) 36 HVN V phase hall input - 

17 VCC Power supply 37 HVP V phase hall input + 

18 W W Phase output 38 HUN U phase hall input - 

19 W W Phase output 39 N.C. N.C. (OPEN) 

20 N.C. N.C (OPEN) 40 N.C. N.C. (OPEN) 

Back 
Side 

EXP-PAD Connect the EXP-PAD to the GND. 

(TOP VIEW) 
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Absolute Maximum Ratings (Ta= 25 °C) 

Parameters Symbol Rating Unit 

Power Supply Voltage (VCC) VCC 40 V 

VG Voltage VG 40 V 

Driver Output Current (U, V, W) IOMAX 2.0 A 

Output Voltage (U, V, W) VOMAX 40 V 

RNF Pin Voltage VRNF 0.7 V 

FGO Pin Voltage VFGO 30 V 

FGO Pin Current IFGO 10 mA 

VREG50 Pin Current IVREG50 -30 mA 

RCL Pin Voltage VRCL 4.5 V 

Control Input Pin Voltage(Note 1) VIN1 7 V 

Hall Input Pin Voltage(Note 2) VIN2 7 V 

Maximum Junction Temperature Tjmax 150 °C 

Storage Temperature Range Tstg -55 to +150 °C 

Caution 1: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit 

between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is 
operated over the absolute maximum ratings. 

Caution 2: Should by any chance the maximum junction temperature rating be exceeded the rise in temperature of the chip may result in deterioration of the 
properties of the chip. In case of exceeding this absolute maximum rating, design a PCB with thermal resistance taken into consideration by 

increasing board size and copper area so as not to exceed the maximum junction temperature rating. 
(Note 1) The SS_SEL, POLE_SEL, PWMB, PS, BRK, FR, SPI_EN pins. 
(Note 2) The HUP, HUN, HVP, HVN, HWP, HWN pins. 
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Thermal Resistance(Note 3) 

Parameter Symbol 
Thermal Resistance (Typ) 

Unit 
1s(Note 5) 2s2p(Note 6) 

VQFN040V6060 

Junction to Ambient θJA 101.4 23.7 °C/W 

Junction to Top Characterization Parameter(Note 4) ΨJT 5.0 3.0 °C/W 

(Note 3) Based on JESD51-2A(Still-Air). 
(Note 4) The thermal characterization parameter to report the difference between junction temperature and the temperature at the top center of the outside 

surface of the component package. 
(Note 5) Using a PCB board based on JESD51-3. 
(Note 6) Using a PCB board based on JESD51-5, 7. 

Layer Number of 
Measurement Board 

Material Board Size 

Single FR-4 114.3 mm x 76.2 mm x 1.57 mmt 
 

Top 

Copper Pattern Thickness 

Footprints and Traces 70 μm 
 

Layer Number of 
Measurement Board 

Material Board Size 
Thermal Via(Note 7) 

Pitch Diameter 

4 Layers FR-4 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm Φ0.30 mm 
 

Top 2 Internal Layers Bottom 

Copper Pattern Thickness Copper Pattern Thickness Copper Pattern Thickness 

Footprints and Traces 70 μm 74.2 mm x 74.2 mm 35 μm 74.2 mm x 74.2 mm 70 μm 

(Note 7) This thermal via connects with the copper pattern of all layers. 

 
 
 

Recommended Operating Conditions 

Parameters Symbol Min Typ Max Unit  

Operation Temperature Topr -40 +25 +85 °C 

Operating Supply Voltage (VCC) VCC 8.0 24.0 28.0 V 

Control Input Pin Voltage(Note 8) VIN1 0 - VVREG50 V 

(Note 8) The SS_SEL, POLE_SEL, PWMB, BRK, FR, SPI_EN pins. 
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Electrical Characteristics (Unless otherwise specified VCC=24 V Ta=25 °C) 

Parameters Symbol Min Typ Max Unit  Conditions 

<Whole> 

Circuit Current ICC - 14 28 mA PS=0 V 

Standby Current ISTBY - 0.6 1.2 mA PS=5 V 

VREG50 Voltage VVREG50 4.5 5.0 5.5 V IOUT=-10 mA 

VREG15 Voltage VVREG15 1.35 1.50 1.65 V  

< Boost Circuit > 

VG Voltage VG VCC+4.5 VCC+5.5 VCC+6.5 V  

< Driver Output > 

Output On Resistance RON - 0.6 0.9 Ω 
IOUT=±1.0 A 
(Upper+Lower) 

Output PWM Frequency fPWM 36 40 44 kHz  

<Hall Input> 

Input Bias Current IHALL -2.0 -0.1 +2.0 μA 
HUP=0 V, HUN=0 V 
HVP=0 V, HVN=0 V 
HWP=0 V, HWN=0 V 

Common Mode Input Voltage 
Range 

VHALLCM 0 - VVREG50-1.7 V  

Input Voltage Range VHALLRNG 0 - VVREG50 V  

Minimum Input Voltage VHALLMIN 50 - - mVP-P  

Hall Input Hysteresis Level+ VHYSP 2 12 22 mV  

Hall Input Hysteresis Level- VHYSN -22 -12 -2 mV  

<PS> 

Input Current IPS -82.5 -55.0 -27.5 μA PS=0 V 

Input High Voltage VSTBY 3.8 - 5.0 V Power Save 

Input Low Voltage VENA 0 - 0.5 V Drive 

<FR> 

Input Current IFR 25 50 75 μA FR=VVREG50 

Input High Voltage VFRH VVREG50-1.2 - VVREG50 V U→V→W 

Input Low Voltage VFRL 0 - 0.8 V U→W→V 

<BRK> 

Input Current IBRK 25 50 75 μA BRK=VVREG50 

Input High Voltage VBRKH VVREG50-1.2 - VVREG50 V Short brake 

Input Low Voltage VBRKL 0 - 0.8 V Drive 

<SPI_EN> 

Input High Voltage VSPI_ENH VVREG50-1.0 - VVREG50 V OTP write mode 

Input Low Voltage VSPI_ENL 0 - 0.8 V Drive mode 

For parameters involving current, positive notation means inflow of current to the IC while negative notation means outflow of current from the IC 
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Electrical Characteristics - Continued (Unless otherwise specified VCC=24 V Ta=25 °C) 

Parameters Symbol Min Typ Max Unit  Conditions 

< Control Input: SS_SEL, POLE_SEL> 

Input Current IIN -1.2 - +1.2 μA  

<Speed Control Input: PWMB> 

Input Current IPWMB -75 -50 -25 μA PWMB=0 V 

Input High Voltage VPWMBH VVREG50-1.2 - VVREG50 V  

Input Low Voltage VPWMBL 0 - 0.8 V  

Input Frequency Range fPWMB 1 - 50 kHz  

<FGO Output> 

Output Low Voltage VFGOL 0 0.1 0.3 V IFGO=+3 mA  

Output Leak Current IFGLEAK - - 1 μA FGO=30 V  

<Current limit: RCL> 

Input Current IRCL -70 -40 -20 μA RCL=0 V 

Current Limit Detect Voltage VCL 0.18 0.20 0.22 V  

<UVLO> 

VCC UVLO Release Voltage VUVH 6.5 7.0 7.5 V  

VCC UVLO Lockout Voltage VUVL 5.5 6.0 6.5 V  

VG UVLO Voltage VUVVG VCC+2.0 VCC+3.0 VCC+4.0 V  

<OVLO> 

OVLO Release Voltage  VOVL 28.5 30.0 31.5 V  

OVLO Lockout Voltage  VOVH 29.5 31.0 32.5 V  

<Motor Lock Protection, Several Protections> 

Motor Lock Protection 
Detect Time 

tLK_DET 0.45 0.50 0.55 s  

Protect Time tLK_PRT 4.5 5.0 5.5 s Several Protections(Note 9) 

For parameters involving current, positive notation means inflow of current to the IC while negative notation means outflow of current from the IC. 
(Note 9) Motor Lock Protection (MLP), High Speed Rotation Protection, Over Voltage Lock Out (OVLO), Thermal Shutdown (TSD), Over Current Protection 

(OCP). 
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Board Design Note 
1. The IC power, the IC ground, the motor outputs, and the motor ground (RNF) lines are made as wide as possible. 
2. The IC ground is arranged to the ground connector of PCB as close as possible. 
3. The bypass capacitor connected to the VCC pin is placed as close as possible to the VCC pin. 
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Description of Pin Functions  
 

1. Power Supply Pin (VCC) 
 In order to decrease the AC impedance in wide frequency bandwidth, place a ceramic capacitor (0.01 µF to 0.1 µF) in 

parallel with the electrolytic capacitor. 
 The motor’s Back EMF and PWM switching noise may affect the VCC pin voltage. To regulate or stabilize the VCC 

voltage supply, place the bypass capacitor to the IC pin as close as possible. Increase the value of the bypass capacitor 
if the IC needs to drive higher current or if it is experiencing higher Back EMF. VCC must not exceed the absolute 
maximum ratings. It is effective to add a zener diode not exceeding the absolute maximum ratings. Take note that 
reversing the voltages of the VCC and the GND may destroy the IC.  

 
2. Ground Pin (GND) 

The GND must have impedance as low as possible and must always be maintained as the lowest voltage potential. This is 
to reduce the noise caused by the switching current, and to make the internal voltages stable. Avoid having common 
impedance with other devices GND line. 

 
3. Boost Pins (CP1, CP2, VG) 

Built-in charge pump circuit (for High side FET drive) generates boost voltage VG=VCC+5.5 V (Typ) by connecting capacitor 
between the CP1 pin and the CP2 pin and between the VG pin and the VCC pin. It is recommended to use capacitor of 0.1 
µF or more.  

 
4. Driver Output Pins (U, V, W) 

When driver output converts "L"→"H" or "H"→"L", for example when synchronous rectification PWM is operating, a dead 
time (1µs [Typ]) will be set to prevent simultaneous ON of output top and bottom MOS. Please be careful about the 
following points in using driver output. 
 Wiring should be thick, short, and low impedance due to motor drive current. 
 In applying steep pulse signal or voltage like as surge more than the ratings, it might cause destruction of IC. Do not 

exceed ratings. 
 When using large current, in case that driver current changes considerably toward positive and negative (when Back 

EMF is large), malfunction or destruction of IC might occur. Please add Schottky diode to the driver output pin. To reduce 
the noise by switching current and to stabilize the reference voltage of inside the IC, make wiring impedance from this 
pin as low as possible and set potential the lowest at any operating condition. Also, do not hold common impedance with 
other GND pattern. 

 
5. Regulator Output Pins (VREG50, VREG15) 

The VREG50 pin is 5.0 V (Typ) for standard voltage output, and the VREG15 pin is 1.5 V (Typ) for internal power supply 
output for logic circuit. It is recommended to connect 0.1 µF to 1 µF capacitor to each pin. When using the VREG50 pin as 
power supply for Hall device bias, be careful that the drain current from the VREG50 pin does not exceed the absolute 
maximum ratings. And connect nothing to the VREG15 pin except a capacitor. 

 
6. Power Save Pin (PS) 

The PS pin controls ON/OFF state on each phase output. The Power Save state has a preference to other control input 
signal and it turns off regulator output (VREG50, VREG15). Furthermore, the PS pin is pulled up to internal power supply by 
101 kΩ (Typ) resistor. 
 

Table 1. PS Pin Setting Table 
 
 
 
 
 
 
7. Motor Pole Setting Pin (POLE_SEL) 

Motor Pole can be set at the POLE_SEL pin by applying the appropriate voltage via resistive voltage dividers from VREG50 
(5 V [Typ]). High accuracy is needed for setting, and it is recommended to use 5 % or less precision resistors. Refer to P. 17 
regarding the Motor Pole setting method. 

 
 
8. Soft Start Setting Pin (SS_SEL) 

This IC sets Soft Start step time at the SS_SEL pin by applying the appropriate voltage via resistive voltage dividers from 
VREG50 (5 V [Typ]). High accuracy is needed for setting, and it is recommended to use 1 % or less precision resistors. 
Refer to P. 16 regarding the time setting method of Soft Start. 

 
 
9. Speed Control Input Pin (PWMB) 

The PWM signal Duty for the PWMB pin can control motor speed (Negative logic). The PMWB pin is pulled up to VREG50 
by 100 kΩ (Typ) resistor. Refer to P. 19 regarding the rotation speed setting of Speed feedback control. 

  

PS pin Setting Function 

Low Drive 

High / Open Power Save 
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Description of Pin Functions – continued 
 
10. Hall Input Pins (HUP, HUN, HVP, HVN, HWP, HWN) 

 Hall comparator is designed with hysteresis (±12 mV [Typ]) in order to prevent malfunction due to noise. 
 Case of Hall element: Set the bias current for the Hall element so that the amplitude of Hall input voltage is the minimum 

input voltage (VHALLMIN) or more. It is recommended to connect a ceramic capacitor with about 100 pF to 0.01 µF value 
between the differential input pins of the Hall comparator. Hall comparator has common mode input voltage range 
(VHALLCM). Set the bias voltage within the VHALLCM. 

 Case of Hall IC: Connect the HUP pin, the HVP pin and the HWP pin to each output of Hall ICs and input within the input 
voltage range (VHALLRNG). If the output of the Hall IC is an open drain, pull up it to VREG50 voltage by external resistance. 
Input a reference voltage within VHALLCM into the HUN pin, the HVN pin and the HWN pin (e.g., input a half voltage of 
VREG50 voltage). 

 
11. Resistor Connection Terminal for Detecting Output Current Pin (RNF) 

Insert resistor for detecting current 0.12 Ω to 0.50 Ω between the RNF pin and GND. When deciding resistor value, it should 
be careful that consumption electricity of resistor for detecting current IOUT

2 x R[W] does not exceed rating of resistor. In 
addition, please do not have common impedance with other GND patterns by using low impedance wiring, since motor 
drive current flows into pattern of the RNF pin to resistor for detecting current to GND. In case that RNF voltage goes over 
rating (0.7 V), circuit malfunction might occur. Therefore, please do not exceed rating. When the RNF pin is shorted to GND, 
big current flows due to a lack of normal current limit operation. Please be careful that OCP or TSD might operate in that 
case. 

 
12. Output Current Detect Pin (RCL) 

The RCL pin is an input pin for the current limit comparator. Take into consideration the wiring pattern on the PCB to reduce 
noise when designing PCB layout. Note that the RCL pin is pulled up to VREG50 by 250 kΩ (Typ) resistor. Additionally, 
when the RCL pin is shorted to GND, big current might flow due to a lack of normal current limit operation. Please be careful 
that OCP or TSD might operate in that case.  

 
13. FG Output Pin (FGO) 

The FGO pin outputs FG signal that is generated by Hall signal. No output in Power Save mode. The FGO pin is open drain 
output, so this pin must be pulled up to external voltage by 10 kΩ to 100 kΩ resistor. Note that FGO voltage and current 
should not exceed the maximum absolute ratings. 

 
14. SPI Communication Setting Pin (SPI_EN) 

When the SPI_EN pin is connected to VREG50, the BRK pin and the PWMB pin are switched to SPI communication pins. 
Refer to the Application Note about OTP Writing Application Circuit using SPI communication. When you do not use SPI 
communication, connect the SPI_EN pin to the GND. The SPI_EN pin is pulled down by 61.5 kΩ (Typ) resistor. 

 
15. Rotation Direction Setting Pin (FR) 

The FR pin controls rotational direction change. Phase driving sequence is U→V→W when FR=High, and U→W→V when 
FR=Low or Open. Changing the rotational direction during motor rotation is not recommended. If the rotational direction is 
changed, outputs will shift to short brake mode until the rotational speed becomes 500 rpm or less. The FR pin is pulled 
down by 100 kΩ (Typ) resistor. 

 
Table 2. FR Pin Setting Table 

 
 
 
 
 
16. Brake Control Pin (BRK) 

 The BRK pin can stop a rotation. It enters short brake mode with BRK=High, wherein all outputs are "L". It cancels short 
brake mode when BRK=Low or Open. The BRK pin is pulled down by 100 kΩ (Typ) resistor. 

 Short brake has higher priority than other protection functions. That is why the protection function is cancelled and short 
brake operation is enabled when the short brake starts operation during other protection function is operating. 

 
Table 3. BRK Pin Setting Table 

 
 
 
 
 

17. Non Connection Pin (N.C.) 
No electrical connection with IC internal circuit. 

  

FR pin Setting Function 

Low / Open U→W→V 
High U→V→W 

BRK pin Setting Function 

Low / Open Drive 
High Short Brake 
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Description of Operations  
 

1. Timing Chart 
It detects the rotor position by 3 Hall sensors. In addition, silent and low vibration are implemented by making the output 
current a sine waveform. 
 
1.1 Timing chart of the sine wave drive on 3 Hall sensors 

The timing chart of the 3 Hall sensor signals and output signals are shown below.  
 
FR=High (U→V→W, lead angle 0°) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Timing Chart for Sine Wave Drive (FR=High) 
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 Sine drive)
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I_W
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1.1 Timing chart of the sine wave drive on 3 Hall sensors – continued 

 
FR=Low (U→W→V, lead angle 0°) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Timing Chart for Sine Wave Drive (FR=Low) 

 
Adjustment of the Hall Sensor 
When the Hall sensor is used, the amplitude adjustment of the Hall signal is important for a stable drive. It is 
necessary to detect the correct position of a motor that the amplitude of Hall signal is larger enough than the Hall input 
hysteresis level+ (VHYSP) and Hall input hysteresis level- (VHYSN). About Selections of Hall element or Hall IC, it is 
necessary to fully consider the sensitivity and temperature characteristics. 
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1. Timing Chart – continued 
 
1.2   Energizing Logic 

 
FR=High (U→V→W, lead angle 0°) 

 
Table 4. Energizing Logic Table 

 Input Condition  Output State 

STAGE 
HU 
=(HUP)-(HUN) 

HV 
=(HVP)-(HVN) 

HW 
=(HWP)-(HWN) 

U V W 

1 Middle Low High PWM Low PWM 

2 High Low High PWM Low PWM 

3 High Low Middle PWM Low to PWM PWM to Low 

4 High Low Low PWM PWM Low 

5 High Middle Low PWM PWM Low 

6 High High Low PWM PWM Low 

7 Middle High Low PWM to Low PWM Low to PWM 

8 Low High Low Low PWM PWM 

9 Low High Middle Low PWM PWM 

10 Low High High Low PWM PWM 

11 Low Middle High Low to PWM PWM to Low PWM 

12 Low Low High PWM Low PWM 

 
 
2. Lock Protection Function (MLP: Motor Lock Protection) 

When the motor is locked due to disturbance factors, the IC has a protection function that turns off all outputs for a certain 
period (lock protection time tLK_PRT: 5.0 s [Typ]) so that the current will not continue to flow in the coil current. In addition, it 
has a function that automatically restarts after lock protection time. Hall signal transitions are detected as the motor rotates. 
But when the motor is locked, they are not detected. When they are not detected for a certain period (lock protection detect 
time tLK_DET: 0.5 s [Typ]), the IC judges as the motor is locked. The timing chart of the Hall signal and each output phase 
during lock protection is shown in Figure 3. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3. Timing Chart during Lock Protection 
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Description of Operations – continued 
 
3. Current Limit Setting (the RCL pin) 

When the IC detects the coil current is the current setting value or more, all high side FETs are turned off and cut off the 
current. When the current is less than the current value setting in the timing of next PWM (ON) after that, it returns to normal 
drive. Setting current value IO that operates the current limit is determined on the current limit setting voltage (VCL) 0.2 V 
(Typ) in the IC and the resistance R1 to use for the coil current detection. Please refer to the formula shown below in the 
case of R1=0.2 Ω.  
 
 
 

 
 
 

 
When the current limit function is not used, short the RCL pin with the GND. A large current flows through the resistor R1 to 
detect the coil current. Because the power consumption PC is calculated with the formula shown above, please pay 
attention to the power dissipation. 

 

 
 
 
 
 
 
   
 
 
 

 
Figure 4. RCL Pin Process 
 

 
When design a PCB layout, separate the IC small signal GND line from the motor large current GND line connected to R1 as 
shown in Figure 5.  

 
 
4. Soft Start Time Setting (the SS_SEL pin) 

When it starts from a motor stop state, there is a function to increase the VCC current gradually (Soft Start function) for 
controlling the inrush current. In the start-up command to start from the motor stop state, there are the start by the power 
supply injection, the start by the torque input (the PWMB pin), the start by the power save cancellation (the PS pin), the 
return from lock protection, the return from the short brake mode at the time of the rotational direction change (the FR pin), 
and the return from the motor stop state by each protection function (High Speed Rotation Protection, Over Voltage Lock 
Out, Under Voltage Lock Out and Thermal Shutdown). About the current limit during Soft Start, it maintains the sine wave 
drive by gradually increasing the output duty. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 6. Timing Chart of the Coil Current Waveform at Soft Start  
 
  

𝐼𝑂[A]  =  𝑉 𝐶𝐿[V] / 𝑅1[Ω] 
=  0.2 / 0.2 
= 1.0 A 

 

𝑃𝐶  [𝑊]  =  𝑉𝐶𝐿 [V] ×  𝐼𝑜[A] 
=  0.2 × 1.0                    
=  0.2 W            
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VCL: 200 mV (Typ)

Start-up command

Soft Start Time

1Step Voltage: 5.16 mV (Typ)

Time for 1Step51.6 mV (Typ)

Current limit voltage setting of the internal IC

4. Soft Start Time Setting (the SS_SEL pin) – continued 

 
The Soft Start function can gradually increase the current limit setting voltage in the IC. The Time for 1 step is set on the 
voltage of the SS_SEL pin as shown in Table 5. In addition, set it in consideration of ±10 % tolerance of the Time for 1 step. 
The current limit setting voltage in the IC increases for 1 step voltage 5.16 mV (Typ). Therefore, the soft start time can be 
calculated as follows.  
 

Soft Start time =  Time for 1 step × (𝑉𝐶𝐿 − 51.6 mV) / 5.16 mV 

 
For example, when SS_SEL=0 V, it is calculated as below. 

 

Soft Start time =  49 ms × (200 mV − 51.6 mV) / 5.16 mV =  1.4 s 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7. Timing Chart of the Current Limit Voltage Setting during Soft Start  

 
 
 

Table 5. SS_SEL Pin Setting Table 

SS_SEL pin Setting Time for 1 step (Typ) 

0.000 x VVREG50 to 0.056 x VVREG50 49 ms 
0.069 x VVREG50 to 0.119 x VVREG50 98 ms 
0.131 x VVREG50 to 0.181 x VVREG50 147 ms 
0.194 x VVREG50 to 0.244 x VVREG50 197 ms 
0.256 x VVREG50 to 0.306 x VVREG50 246 ms 
0.319 x VVREG50 to 0.369 x VVREG50 295 ms 
0.381 x VVREG50 to 0.431 x VVREG50 344 ms 
0.444 x VVREG50 to 0.494 x VVREG50 393 ms 
0.506 x VVREG50 to 0.556 x VVREG50 442 ms 
0.569 x VVREG50 to 0.619 x VVREG50 491 ms 
0.631 x VVREG50 to 0.681 x VVREG50 541 ms 
0.694 x VVREG50 to 0.744 x VVREG50 590 ms 
0.756 x VVREG50 to 0.806 x VVREG50 639 ms 
0.819 x VVREG50 to 0.869 x VVREG50 688 ms 
0.881 x VVREG50 to 0.931 x VVREG50 737 ms 
0.944 x VVREG50 to 1.000 x VVREG50 786 ms 
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Description of Operations – continued 
 
5. Motor Pole Setting (the POLE_SEL pin) 

Set the POLE_SEL pin voltage based on the motor poles. Refer to Table 6 for setting. For other motor poles setting, refer to 
the Application Note. 
 

Table 6. POLE_SEL Pin Setting Table 

POLE_SEL pin Setting Motor Pole (poles) 

0.00 x VVREG50 to 0.13 x VVREG50 4 
0.16 x VVREG50 to 0.27 x VVREG50 6 
0.30 x VVREG50 to 0.41 x VVREG50 8 
0.44 x VVREG50 to 0.56 x VVREG50 2 
0.59 x VVREG50 to 0.70 x VVREG50 12 
0.73 x VVREG50 to 0.84 x VVREG50 14 
0.87 x VVREG50 to 1.00 x VVREG50 10 

 
 
6. Under Voltage Lock Out (UVLO) 

In extremely low supply voltage domain deviating from normal operation, it is a protection function that prevents the 
unexpected operations such as large current flow in drive FET by turning off all outputs intentionally. UVLO works and all 
outputs are turned off when VCC reaches 6 V (Typ) or less in the domain less than 8 V of the recommended operating 
minimum voltage. And the regulator outputs (VREG50, VREG15) are turned off. UVLO circuit has hysteresis of 1 V (Typ), 
and UVLO is cancelled when VCC reaches 7 V (Typ) or more. 

 
 
7. VG Under Voltage Lock Out (VG UVLO) 

When VG reaches VCC+3.0 V (Typ) or less, VG UVLO works and all outputs are turned off. VG UVLO circuit has no 
hysteresis.  

 
 
8. Over Voltage Lock Out (OVLO) 

When VCC reaches 31 V (Typ) or more, OVLO works and it enters short brake mode, wherein all outputs become Low for a 
certain period (protect time tLK_PRT: 5.0 s [Typ]). In addition, the boost function for VG voltage is turned off. OVLO circuit has 
hysteresis of 1 V (Typ), and OVLO is cancelled when VCC reaches 30 V (Typ) or less after the protect time. This circuit has 
mask time of 4 µs (Typ) to prevent malfunctions. 

 
 
9. High Speed Rotation Protection  

When a rotating speed reaches 40,300 rpm (Typ) or more due to boost up by uncontrollable motor, it has the protection 
function which turn off all outputs for a certain period (protect time tLK_PRT: 5.0 s [Typ]). After the Protect time, the High 
Speed Rotation Protection is cancelled when a rotating speed reaches less than 40,300 rpm (Typ). 

 
 
10. Thermal Shutdown (TSD)  

When the chip temperature reaches 175 °C (Typ) or more, TSD works and all outputs are turned off for a certain period 
(protect time tLK_PRT: 5.0 s [Typ]). TSD circuit has hysteresis of 25 °C (Typ), and TSD is cancelled when the chip 
temperature drops after the protect time. Moreover, the purpose of the TSD circuit is to protect driver IC from thermal 
breakdown, therefore, temperature of this circuit will be over working temperature when it is started up. Thus, thermal 
design should have sufficient margin, so do not take continuous use and action of the circuit as a precondition. 
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Description of Operations – continued 
 
11. Over Current Protection (OCP)  

Over current protection is built-in in order to prevent from destruction when being shorted between output pins and also 
being VCC or GND shorted. Therefore, over current protection operates when the specified current or more is detected, 
and all outputs are turned off for a certain period (protect time tLK_PRT: 5.0 s [Typ]). When it is not detected after the protect 
time, OCP is canceled. However, output current rating is exceeded when this circuit operates. Thus, please design 
sufficient margin not to take continuous use and action of the circuit as a precondition. 

 
 
12. Hall input error protection (Hall Error)  

When Hall input is abnormal, the Hall input error protection works and all outputs are turned off. This protection has the 
mask time of 1.0 ms (Typ). Once protection is operated, it continues until it is cancelled by restart from the operation of 
Power Save, Speed Control Non-input or VCC off. 

 
 
13. Priority of Protection  

This IC has a priority order in each protection operation as shown below. The protection with higher priority will be activated 
during the protection with lower priority. 

   
Table 7. Priority Order of Protect Operation 

 
 
 
 
 
 
 
 
 
 

 
 
14. Auto Lead Angle Control  

It has the auto lead angle function which enables a high efficiency drive by matching the phase of the coil current to the 
phase of the Back EMF voltage generated to the coil automatically while driving the motor. To do that, place Hall sensors in 
reference to Figure 8 so that the timing of the Hall sensor signal and the coil current at the lead angle 0° becomes Figure 1 
(U→V→W) or Figure 2 (U→W→V). The lead angle adjustment range is from 0° to 45°. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 8. The Placement of Hall sensors 
  

Priority Order Protection 
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Description of Operations – continued 
 
15. Speed Feedback Control  

It has a speed feedback control to keep the motor rotation speed constant. It controls a drive duty so that the target motor 
rotation speed that set by an input PWMB signal and the frequency of internal FG signal are equal. It sets various 
parameters that are most suitable for the target rotation speed and characteristics of the motor. These setting parameters 
can be written to the OTP. The data written on the OTP are set to registers when the IC is powered on. If the data is not 
written on the OTP, registers are set default value shown in the register map. Refer to the Application Note about OTP 
setting. In this document, default value is described. The block diagram of speed feedback control is shown in Figure 9. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 9. The Block Diagram of Speed Feedback Control 

 
15.1 Relations of the Input PWMB Duty and the Target RPM  

In the case that the POLE_SEL pin setting is 10 poles, the relations of the input PWMB Duty and the Target RPM 
become like Figure 10. The relation of the maximum Target RPM when input PWMB Duty=0 % (Note that this is 
negative logic) and the motor poles is calculated below. 
 

T𝑎𝑟𝑔𝑒𝑡 𝑅𝑃𝑀 (𝑀𝑎𝑥)  =  1,024 × (80 + 1) ×  0.256 ×  
4

𝑝𝑜𝑙𝑒𝑠
 

 
Where poles=10, then, 
 

T𝑎𝑟𝑔𝑒𝑡 𝑅𝑃𝑀 (𝑀𝑎𝑥)  =  1,024 × (80 + 1) ×  0.256 ×  
4

10
 

=  8493 rpm 
 
In addition, it is equipped with a function that can perform Drive Off judgment and stops (Hi-z output) the motor when 
the Target RPM is 84.9 rpm or less (PWMB Duty is 99 % or more). And it restarts the motor in a timing that the Target 
RPM is 424.6 rpm or more (PWMB Duty is 95 % or less). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. PWMB Duty and Target RPM (10 poles Setting)   
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15. Speed Feedback Control – continued 
 

15.2 Motor RPM Measurement  
For the motor RPM, a half period of the internal FG signal is measured. This measured value is compared with a half 
target period which is calculated from the Target RPM. And this difference is the speed error value. When the half 
period of the internal FG signal is longer (the motor rotation speed is slow), the speed error value becomes minus. On 
the other hand, when it is shorter (the motor rotation speed is fast), the speed error value becomes plus. 

 
 

15.3 Setting of Motor Speed control  
Built-in RAMP control drive and PI control drive. The setting method is shown in Table 8.  
 

Table 8. The Motor Speed Control Setting 

Start and Acceleration / 
Deceleration Operation 

Stable Operation 

RAMP control drive PI control drive 

 
 

15.4 PI Control 
It drives the closed-loop speed feedback control using the PI control. The Drive Control Duty (Drive Control) is 
calculated from the proportional gain (KP=1.0) and the integral gain (KI=0.0117) regarding the speed error value 
(Error Value) measured in Internal FG Signal Period Measurement. The PI control block diagram is shown in Figure 
11. 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 11. The PI Control Block Diagram 
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15. Speed Feedback Control – continued 
 

15.5 RAMP Control 
The Drive Control Duty increases gradually when the speed error value is minus (the motor rotation speed is slow), 
and decreases gradually when the speed error value is plus (the motor rotation speed is fast). So the real motor 
rotation speed approaches the target motor rotation speed. An increase/decrease step width of the Drive Control Duty 
is 0.49 % every 41.6 ms as shown in Figure 13. 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

Figure 12. The RAMP Control Function Summary 
 
 

About shifting from the RAMP control to the PI control, the state shifts to the PI control when the speed error value is 
settled with 1.57 % or less. In the large domain of the speed error value, the real motor rotation speed approaches the 
target motor rotation speed operating the RAMP control. So the speed error value becomes small, it starts the PI 
control. It facilitates parameter adjustment. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 14. The State Switch from the RAMP Control to the PI Control 
  

Figure 13. The RAMP Step  
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Ambient temperature: Ta (°C) 

Junction temperature: Tj (°C) 

Mounting Substrate

Package outside surface (top center)

temperature: Tt (°C)  

ƟJA (°C/W) 

ΨJT (°C/W) 

Thermal Resistance Model 

 
Heat generated by consumed power of IC is radiated from the mold resin or lead frame of package. The parameter which 
indicates this heat dissipation capability (hardness of heat release) is called thermal resistance. Thermal resistance from 
the chip junction to the ambient is represented in θJA (°C/W), and thermal characterization parameter from junction to the 
top center of the outside surface of the component package is represented in ΨJT (°C/W). Thermal resistance is divided 
into the package part and the substrate part. Thermal resistance in the package part depends on the composition materials 
such as the mold resins and the lead frames. On the other hand, thermal resistance in the substrate part depends on the 
substrate heat dissipation capability of the material, the size, and the copper foil area etc. Therefore, thermal resistance 
can be decreased by the heat radiation measures like installing a heat sink etc. in the mounting substrate. The equations 
are shown below and the thermal resistance model is shown in Figure 15. 
 
Equation 

𝜃𝐽𝐴 =
𝑇𝑗−𝑇𝑎

𝑃
 [°C/W] 

𝜓𝐽𝑇 =
𝑇𝑗−𝑇𝑡

𝑃
 [°C/W] 

 
Where: 
𝜃𝐽𝐴  is the thermal resistance from junction to ambient (°C/W) 

𝜓𝐽𝑇 is the thermal characterization parameter from junction 

     to the top center of the outside surface of the component package (°C/W) 
𝑇𝑗  is the junction temperature (°C) 
𝑇𝑎  is the ambient temperature (°C) 
𝑇𝑡  is the package outside surface (top center) temperature (°C) 
𝑃   is the power consumption (W) 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15. Thermal Resistance Model of Surface Mount 
 

Even if it uses the same package, θJA and ΨJT are changed depending on the chip size, power consumption and the 
measurement environments of the ambient temperature, the mounting condition and the wind velocity, etc. 
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I/O Equivalence Circuits 
 
1) VREG50 pin                         2) VREG15 pin                    3) PS pin                           
 
 
 
 
 
 
 
 
 

 

 
 

 
 
4) PWMB, POLE_SEL pin                                                 5) SS_SEL pin 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
 

6) RCL pin                            7) U, V, W, RNF pin                   8) CP2, VG pin 
 
 
 
 
 
 
 
 
 
 
 
 
9) FGO pin 10) CP1 pin                          11) HUP, HUN, HVP, 

HVN, HWP, HWN 
 
 
 
 
 
 

 
 
 
 
12) BRK pin                          13) FR pin                        14) SPI_EN pin 
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Operational Notes 
 

1. Reverse Connection of Power Supply 
Connecting the power supply in reverse polarity can damage the IC. Take precautions against reverse polarity when 
connecting the power supply, such as mounting an external diode between the power supply and the IC’s power 
supply pins. 
 
 

2. Power Supply Lines 
Design the PCB layout pattern to provide low impedance supply lines. Furthermore, connect a capacitor to ground at 
all power supply pins. Consider the effect of temperature and aging on the capacitance value when using electrolytic 
capacitors. 
 
 

3. Ground Voltage 
Ensure that no pins are at a voltage below that of the ground pin at any time, even during transient condition. However, 
pins that drive inductive loads (e.g. motor driver outputs, DC-DC converter outputs) may inevitably go below ground 
due to back EMF or electromotive force. In such cases, the user should make sure that such voltages going below 
ground will not cause the IC and the system to malfunction by examining carefully all relevant factors and conditions 
such as motor characteristics, supply voltage, operating frequency and PCB wiring to name a few. 

 
 

4. Ground Wiring Pattern 
When using both small-signal and large-current ground traces, the two ground traces should be routed separately but 
connected to a single ground at the reference point of the application board to avoid fluctuations in the small-signal 
ground caused by large currents. Also ensure that the ground traces of external components do not cause variations 
on the ground voltage. The ground lines must be as short and thick as possible to reduce line impedance. 
 
 

5. Recommended Operating Conditions 
The function and operation of the IC are guaranteed within the range specified by the recommended operating 
conditions. The characteristic values are guaranteed only under the conditions of each item specified by the electrical 
characteristics. 
 
 

6. Inrush Current 
When power is first supplied to the IC, it is possible that the internal logic may be unstable and inrush current may flow 
instantaneously due to the internal powering sequence and delays, especially if the IC has more than one power 
supply. Therefore, give special consideration to power coupling capacitance, power wiring, width of ground wiring, and 
routing of connections. 
 
 

7. Testing on Application Boards 
When testing the IC on an application board, connecting a capacitor directly to a low-impedance output pin may 
subject the IC to stress. Always discharge capacitors completely after each process or step. The IC’s power supply 
should always be turned off completely before connecting or removing it from the test setup during the inspection 
process. To prevent damage from static discharge, ground the IC during assembly and use similar precautions during 
transport and storage. 
 
 

8. Inter-pin Short and Mounting Errors 
Ensure that the direction and position are correct when mounting the IC on the PCB. Incorrect mounting may result in 
damaging the IC. Avoid nearby pins being shorted to each other especially to ground, power supply and output pin. 
Inter-pin shorts could be due to many reasons such as metal particles, water droplets (in very humid environment) and 
unintentional solder bridge deposited in between pins during assembly to name a few. 
 
 

9. Unused Input Pins 
Input pins of an IC are often connected to the gate of a MOS transistor. The gate has extremely high impedance and 
extremely low capacitance. If left unconnected, the electric field from the outside can easily charge it. The small 
charge acquired in this way is enough to produce a significant effect on the conduction through the transistor and 
cause unexpected operation of the IC. So unless otherwise specified, unused input pins should be connected to the 
power supply or ground line. 
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Operational Notes – continued 
 

10. Regarding the Input Pin of the IC 
This IC contains P+ isolation and P substrate layers between adjacent elements in order to keep them isolated. P-N 
junctions are formed at the intersection of the P layers with the N layers of other elements, creating a parasitic diode or 
transistor. For example (refer to figure below): 

 When GND > Pin A and GND > Pin B, the P-N junction operates as a parasitic diode. 
 When GND > Pin B, the P-N junction operates as a parasitic transistor. 

Parasitic diodes inevitably occur in the structure of the IC. The operation of parasitic diodes can result in mutual 
interference among circuits, operational faults, or physical damage. Therefore, conditions that cause these diodes to 
operate, such as applying a voltage lower than the GND voltage to an input pin (and thus to the P substrate) should be 
avoided. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16. Example of IC Structure 
 

11. Ceramic Capacitor 
When using a ceramic capacitor, determine a capacitance value considering the change of capacitance with 
temperature and the decrease in nominal capacitance due to DC bias and others. 
 
 

12. Thermal Shutdown Circuit (TSD) 
This IC has a built-in thermal shutdown circuit that prevents heat damage to the IC. Normal operation should always 
be within the IC’s maximum junction temperature rating. If however the rating is exceeded for a continued period, the 
junction temperature (Tj) will rise which will activate the TSD circuit that will turn OFF power output pins. When the Tj 
falls below the TSD threshold, the circuits are automatically restored to normal operation. 
Note that the TSD circuit operates in a situation that exceeds the absolute maximum ratings and therefore, under no 
circumstances, should the TSD circuit be used in a set design or for any purpose other than protecting the IC from 
heat damage. 
 
 

13. Over Current Protection Circuit (OCP) 
This IC incorporates an integrated overcurrent protection circuit that is activated when the load is shorted. This 
protection circuit is effective in preventing damage due to sudden and unexpected incidents. However, the IC should 
not be used in applications characterized by continuous operation or transitioning of the protection circuit. 
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Ordering Information 
 

B M 6 2 3 8 0 M U V - E 2  

             
             
               
Part Number 
 
 

Package  
MUV: VQFN040V6060 

Packaging and forming specification 
E2: Embossed tape and reel 

 
 
 

 
Marking Diagram 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

VQFN040V6060 (TOP VIEW) 

M 6 2 3 8 0 

Part Number Marking 

LOT Number 

Pin 1 Mark 
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Physical Dimension and Packing Information 

Package Name VQFN040V6060 
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ご注意 
 

ローム製品取扱い上の注意事項 

1. 本製品は一般的な電子機器（AV 機器、OA 機器、通信機器、家電製品、アミューズメント機器等）への使用を      

意図して設計・製造されております。したがいまして、極めて高度な信頼性が要求され、その故障や誤動作が人の生命、   

身体への危険もしくは損害、又はその他の重大な損害の発生に関わるような機器又は装置（医療機器(Note 1)、輸送機器、

交通機器、航空宇宙機器、原子力制御装置、燃料制御、カーアクセサリを含む車載機器、各種安全装置等）（以下「特

定用途」という）への本製品のご使用を検討される際は事前にローム営業窓口までご相談くださいますようお願い致し

ます。ロームの文書による事前の承諾を得ることなく、特定用途に本製品を使用したことによりお客様又は第三者に生

じた損害等に関し、ロームは一切その責任を負いません。 

(Note 1) 特定用途となる医療機器分類 

日本 USA EU 中国 

CLASSⅢ 
CLASSⅢ 

CLASSⅡb 
Ⅲ類 

CLASSⅣ CLASSⅢ 

 

2. 半導体製品は一定の確率で誤動作や故障が生じる場合があります。万が一、かかる誤動作や故障が生じた場合で     

あっても、本製品の不具合により、人の生命、身体、財産への危険又は損害が生じないように、お客様の責任において

次の例に示すようなフェールセーフ設計など安全対策をお願い致します。 

①保護回路及び保護装置を設けてシステムとしての安全性を確保する。 

②冗長回路等を設けて単一故障では危険が生じないようにシステムとしての安全を確保する。 

 

3. 本製品は、一般的な電子機器に標準的な用途で使用されることを意図して設計・製造されており、下記に例示するよう

な特殊環境での使用を配慮した設計はなされておりません。したがいまして、下記のような特殊環境での本製品のご使

用に関し、ロームは一切その責任を負いません。本製品を下記のような特殊環境でご使用される際は、お客様におかれ 

まして十分に性能、信頼性等をご確認ください。 

①水・油・薬液・有機溶剤等の液体中でのご使用 

②直射日光・屋外暴露、塵埃中でのご使用 

③潮風、Cl2、H2S、NH3、SO2、NO2 等の腐食性ガスの多い場所でのご使用 

④静電気や電磁波の強い環境でのご使用 

⑤発熱部品に近接した取付け及び当製品に近接してビニール配線等、可燃物を配置する場合。 

⑥本製品を樹脂等で封止、コーティングしてのご使用。 

⑦はんだ付けの後に洗浄を行わない場合(無洗浄タイプのフラックスを使用される場合は除く。ただし、残渣につ

いては十分に確認をお願いします。)又は、はんだ付け後のフラックス洗浄に水又は水溶性洗浄剤をご使用の場合 

⑧本製品が結露するような場所でのご使用。 

 

4. 本製品は耐放射線設計はなされておりません。 

 

5. 本製品単体品の評価では予測できない症状・事態を確認するためにも、本製品のご使用にあたってはお客様製品に     

実装された状態での評価及び確認をお願い致します。 

 

6. パルス等の過渡的な負荷（短時間での大きな負荷）が加わる場合は、お客様製品に本製品を実装した状態で必ず    

その評価及び確認の実施をお願い致します。また、定常時での負荷条件において定格電力以上の負荷を印加されますと、    

本製品の性能又は信頼性が損なわれるおそれがあるため必ず定格電力以下でご使用ください。 

 

7. 電力損失は周囲温度に合わせてディレーティングしてください。また、密閉された環境下でご使用の場合は、必ず温度

測定を行い、最高接合部温度を超えていない範囲であることをご確認ください。 

 

8. 使用温度は納入仕様書に記載の温度範囲内であることをご確認ください。 

 

9. 本資料の記載内容を逸脱して本製品をご使用されたことによって生じた不具合、故障及び事故に関し、ロームは      

一切その責任を負いません。 

 

実装及び基板設計上の注意事項 

1. ハロゲン系（塩素系、臭素系等）の活性度の高いフラックスを使用する場合、フラックスの残渣により本製品の性能  

又は信頼性への影響が考えられますので、事前にお客様にてご確認ください。 

 

2. はんだ付けは、表面実装製品の場合リフロー方式、挿入実装製品の場合フロー方式を原則とさせて頂きます。なお、表

面実装製品をフロー方式での使用をご検討の際は別途ロームまでお問い合わせください。 

その他、詳細な実装条件及び手はんだによる実装、基板設計上の注意事項につきましては別途、ロームの実装仕様書を

ご確認ください。 
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応用回路、外付け回路等に関する注意事項 

1. 本製品の外付け回路定数を変更してご使用になる際は静特性のみならず、過渡特性も含め外付け部品及び本製品の  

バラツキ等を考慮して十分なマージンをみて決定してください。 

 

2. 本資料に記載された応用回路例やその定数などの情報は、本製品の標準的な動作や使い方を説明するためのもので、 

実際に使用する機器での動作を保証するものではありません。したがいまして、お客様の機器の設計において、回路や   

その定数及びこれらに関連する情報を使用する場合には、外部諸条件を考慮し、お客様の判断と責任において行って 

ください。これらの使用に起因しお客様又は第三者に生じた損害に関し、ロームは一切その責任を負いません。 

 

静電気に対する注意事項 

本製品は静電気に対して敏感な製品であり、静電放電等により破壊することがあります。取り扱い時や工程での実装時、

保管時において静電気対策を実施のうえ、絶対最大定格以上の過電圧等が印加されないようにご使用ください。特に乾

燥環境下では静電気が発生しやすくなるため、十分な静電対策を実施ください。（人体及び設備のアース、帯電物から

の隔離、イオナイザの設置、摩擦防止、温湿度管理、はんだごてのこて先のアース等） 

 

保管・運搬上の注意事項 

1. 本製品を下記の環境又は条件で保管されますと性能劣化やはんだ付け性等の性能に影響を与えるおそれがあります 

のでこのような環境及び条件での保管は避けてください。 

①潮風、Cl2、H2S、NH3、SO2、NO2等の腐食性ガスの多い場所での保管 

②推奨温度、湿度以外での保管 

③直射日光や結露する場所での保管 

④強い静電気が発生している場所での保管 

 

2. ロームの推奨保管条件下におきましても、推奨保管期限を経過した製品は、はんだ付け性に影響を与える可能性が  

あります。推奨保管期限を経過した製品は、はんだ付け性を確認したうえでご使用頂くことを推奨します。 

 

3. 本製品の運搬、保管の際は梱包箱を正しい向き（梱包箱に表示されている天面方向）で取り扱いください。天面方向が

遵守されずに梱包箱を落下させた場合、製品端子に過度なストレスが印加され、端子曲がり等の不具合が発生する  

危険があります。 

 

4. 防湿梱包を開封した後は、規定時間内にご使用ください。規定時間を経過した場合はベーク処置を行ったうえでご使用 

ください。 

 

製品ラベルに関する注意事項 

本製品に貼付されている製品ラベルに２次元バーコードが印字されていますが、２次元バーコードはロームの社内管理

のみを目的としたものです。 

 

製品廃棄上の注意事項 

本製品を廃棄する際は、専門の産業廃棄物処理業者にて、適切な処置をしてください。 

 

外国為替及び外国貿易法に関する注意事項 

本製品は外国為替及び外国貿易法に定める規制貨物等に該当するおそれがありますので輸出する場合には、ロームに 

お問い合わせください。 

 

知的財産権に関する注意事項 

1. 本資料に記載された本製品に関する応用回路例、情報及び諸データは、あくまでも一例を示すものであり、これらに関

する第三者の知的財産権及びその他の権利について権利侵害がないことを保証するものではありません。 

2. ロームは、本製品とその他の外部素子、外部回路あるいは外部装置等（ソフトウェア含む）との組み合わせに起因して

生じた紛争に関して、何ら義務を負うものではありません。 

3. ロームは、本製品又は本資料に記載された情報について、ロームもしくは第三者が所有又は管理している知的財産権 そ

の他の権利の実施又は利用を、明示的にも黙示的にも、お客様に許諾するものではありません。 ただし、本製品を通

常の用法にて使用される限りにおいて、ロームが所有又は管理する知的財産権を利用されることを妨げません。 

 

その他の注意事項 

1. 本資料の全部又は一部をロームの文書による事前の承諾を得ることなく転載又は複製することを固くお断り致します。 

2. 本製品をロームの文書による事前の承諾を得ることなく、分解、改造、改変、複製等しないでください。 

3. 本製品又は本資料に記載された技術情報を、大量破壊兵器の開発等の目的、軍事利用、あるいはその他軍事用途目的で

使用しないでください。 

4. 本資料に記載されている社名及び製品名等の固有名詞は、ローム、ローム関係会社もしくは第三者の商標又は登録商標

です。
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General Precaution 
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents. 

ROHM shall not be in any way responsible or liable for failure, malfunction or accident arising from the use of any 
ROHM’s Products against warning, caution or note contained in this document.  

  
2. All information contained in this document is current as of the issuing date and subject to change without any prior 

notice. Before purchasing or using ROHM’s Products, please confirm the latest information with a ROHM sales 
representative. 

 
3. The information contained in this document is provided on an “as is” basis and ROHM does not warrant that all 

information contained in this  document is accurate and/or error-free. ROHM shall not be in any way responsible or 
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or  
concerning such information. 
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