






 Output voltage: 2.0 V to 12.0 V, selectable in 0.1 V step 
 Input voltage: 3.0 V to 50 V 
 Output voltage accuracy: 1.0% (Tj = 25 C) 

 4.0% (Tj = 40 C to 125 C) 
 Current consumption: During operation: 4.0 A typ., 15.0 A max. (Tj = 40 C to 135 C) 

 During power-off: 0.1 A typ., 3.5 A max. (Tj = 40 C to 135 C) 
 Output current: Possible to output 200 mA (VIN  VOUT(S)  2.0 V)*1 
 Input and output capacitors: A ceramic capacitor of 0.1 F or more can be used. 
 Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
 Built-in thermal shutdown circuit: Prevents damage caused by heat. 
 Built-in ON / OFF circuit: Ensures long battery life. 
 Operation temperature range:  Ta = 40°C to 125°C 
 Lead-free (Sn 100%), halogen-free 

 
*1. Attention should be paid to the power dissipation of the package when the output current is large. 
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 Output voltage: 2.0 V to 15.0 V, selectable in 0.1 V step 
 Input voltage: 3.0 V to 50 V 
 Output voltage accuracy: 1.0% (Tj = 25 C) 

 3.0% (Tj = 40 C to 105 C) 
 Current consumption: During operation: 4.0 A typ., 9.0 A max. (Ta = 40 C to 105 C) 

 During power-off: 0.1 A typ., 2.5 A max. (Ta = 40 C to 105 C) 
 Output current: Possible to output 200 mA (VIN  VOUT(S)  2.0 V)*1 
 Input and output capacitors: A ceramic capacitor of 0.1 F or more can be used. 
 Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
 Built-in thermal shutdown circuit: Prevents damage caused by heat. 
 Built-in ON / OFF circuit: Ensures long battery life. 
 Operation temperature range: Ta = 40°C to 105°C 
 Lead-free (Sn 100%), halogen-free 

 
*1. Attention should be paid to the power dissipation of the package when the output current is large. 
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 Output voltage: 2.0 V to 15.0 V, selectable in 0.1 V step 
 Input voltage: 3.0 V to 50 V 
 Output voltage accuracy: 1.0% (Tj = 25 C) 

 3.0% (Tj = 40 C to 105 C) 
 Current consumption: During operation: 4.0 A typ., 9.0 A max. (Ta = 40 C to 105 C) 

 During power-off: 0.1 A typ., 2.5 A max. (Ta = 40 C to 105 C) 
 Output current: Possible to output 200 mA (VIN  VOUT(S)  2.0 V)*1 
 Input and output capacitors: A ceramic capacitor of 0.1 F or more can be used. 
 Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
 Built-in thermal shutdown circuit: Prevents damage caused by heat. 
 Built-in ON / OFF circuit: Ensures long battery life. 
 Operation temperature range: Ta = 40°C to 105°C 
 Lead-free (Sn 100%), halogen-free 

 
*1. Attention should be paid to the power dissipation of the package when the output current is large. 

1 VOUT
2 VSS
3 ON/OFF
4 NC
5 VSS
6 VIN

HSOP-6

1 32

46 5

• Output voltage: 2.0 V to 15.0 V, selectable in 0.1 V step 
• Input voltage: 3.0 V to 50 V 
• Output voltage accuracy: ±1.0% (Tj = +25°C) 
 ±4.0% (Tj = −40°C to +125°C) 
• Current consumption: During operation: 4.0 μA typ., 15.0 μA max. (Tj = −40°C to +135°C) 
 During power-off: 0.1 μA typ., 3.5 μA max. (Tj = −40°C to +135°C) 
• Output current: Possible to output 200 mA (VIN ≥ VOUT(S) + 2.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 0.1 μF or more can be used. 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Prevents damage caused by heat. 
• Built-in ON / OFF circuit: Ensures long battery life. 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 65 V load dump 
• AEC-Q100 qualified*2   
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage: 2.0 V to 15.0 V, selectable in 0.1 V step 
• Input voltage: 3.0 V to 50 V 
• Output voltage accuracy: ±1.0% (Tj = +25°C) 
 ±3.0% (Tj = −40°C to +105°C) 
• Current consumption: During operation: 4.0 μA typ., 9.0 μA max. (Ta = −40°C to +105°C) 
 During power-off: 0.1 μA typ., 2.5 μA max. (Ta = −40°C to +105°C) 
• Output current: Possible to output 200 mA (VIN ≥ VOUT(S) + 2.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 0.1 μF or more can be used. 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Prevents damage caused by heat. 
• Built-in ON / OFF circuit: Ensures long battery life. 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 65 V load dump 
• AEC-Q100 qualified*2 
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
 

•

• Output voltage: 2.5 V to 16.0 V, selectable in 0.1 V step 
• Input voltage: 3.0 V to 36 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +125°C) 
• Current consumption: During operation: 6.5 μA typ., 8.5 μA max. (Tj = −40°C to +125°C) 
 During power-off: 0.1 μA typ., 3.5 μA max. (Tj = −40°C to +125°C) 
• Output current: Possible to output 250 mA (at VIN ≥ VOUT(S) + 2.0 V)*1 
• Input capacitor: A ceramic capacitor can be used. (1.0 μF or more) 
• Output capacitor: A ceramic capacitor can be used. (1.0 μF to 100 μF) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 165°C typ. 
• Built-in ON / OFF circuit: Ensures long battery life. 
 Discharge shunt function is available. 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump 
• AEC-Q100 qualified*2  

*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage: 2.5 V to 16.0 V, selectable in 0.1 V step 
• Input voltage: 3.0 V to 36 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +105°C) 
• Current consumption: During operation: 6.5 μA typ., 8.5 μA max. (Tj = −40°C to +105°C) 
 During power-off: 0.1 μA typ., 3.5 μA max. (Tj = −40°C to +105°C) 
• Output current: Possible to output 250 mA (at VIN ≥ VOUT(S) + 2.0 V)*1 
• Input capacitor: A ceramic capacitor can be used. (1.0 μF or more) 
• Output capacitor: A ceramic capacitor can be used. (1.0 μF to 100 μF) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 165°C typ. 
• Built-in ON / OFF circuit: Ensures long battery life. 
 Discharge shunt function is available. 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump 
• AEC-Q100 qualified*2 

*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 

• Output voltage (internally set): 1.8 V, 3.0 V, 3.3 V, 5.0 V, 8.0 V, 12.0 V 
• Output voltage (externally set): 1.8 V to 30.0 V, settable via external resistor  
• Input voltage: 2.8 V to 36.0 V 
• Output voltage accuracy: ±1.5% (Tj = −40°C to +125°C) 
• Current consumption: During operation: 5.0 μA typ., 9.8 μA max. (Tj = −40°C to +125°C) 

During power-off:  0.1 μA typ., 2.0 μA max. (Tj = −40°C to +125°C) 
• Output current: Possible to output 500 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor can be used. (1.0 μF or more) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 

(with a detection function of the difference between input and output voltage) 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in ON / OFF circuit: Ensures long battery life.  

Discharge shunt function is available. 
 Pull-down function is available. 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump  
• AEC-Q100 qualified*2  
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage (internally set): 1.8 V, 3.0 V, 3.3 V, 5.0 V, 8.0 V, 12.0 V 
• Output voltage (externally set): 1.8 V to 30.0 V, settable via external resistor  
• Input voltage: 2.8 V to 36.0 V 
• Output voltage accuracy: ±1.5% (Tj = −40°C to +125°C) 
• Current consumption: During operation: 5.0 μA typ., 9.8 μA max. (Tj = −40°C to +125°C) 

During power-off:  0.1 μA typ., 2.0 μA max. (Tj = −40°C to +125°C) 
• Output current: Possible to output 1000 mA (at VIN ≥ VOUT(S) + 2.0 V)*1 
• Input and output capacitors: A ceramic capacitor can be used. (1.0 μF or more) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 

(with a detection function of the difference between input and output voltage) 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in ON / OFF circuit: Ensures long battery life.  

Discharge shunt function is available. 
 Pull-down function is available. 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump  
• AEC-Q100 qualified*2  
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage (internally set): 2.5 V, 3.0 V, 3.3 V, 5.0 V, 8.0 V, 12.0 V 
• Output voltage (externally set): 2.5 V to 30.0 V, settable via external resistor  
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±1.5% (Tj = −40°C to +125°C) 
• Current consumption: During operation: 30.0 μA typ., 50.0 μA max. (Tj = −40°C to +125°C) 

During power-off:  0.1 μA typ., 2.0 μA max. (Tj = −40°C to +125°C) 
• Output current: Possible to output 500 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Input capacitor: A ceramic capacitor can be used. (0.1 μF or more) 
• Output capacitor: A ceramic capacitor can be used. (1.0 μF or more) 
• Fast transient response:  
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 

(with a detection function of the difference between input and output voltage) 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in ON / OFF circuit: Ensures long battery life.  

Discharge shunt function is available. 
 Pull-down function is available. 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump  
• AEC-Q100 qualified*2  
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage (internally set): 1.0 V to 6.0 V, selectable in 0.05 V step 
• Output voltage (externally set): 1.0 V to 9.0 V, settable via external resistor  

(HSOP-8A, HSOP-6 and HSNT-8(2030) only) 
• Input voltage: 2.5 V to 10.0 V 
• Output voltage accuracy: ±2.3% (Tj = −40°C to +125°C) 
• Dropout voltage: 0.09 V typ. (2.6 V output product, at IOUT = 200 mA) 
• Current consumption: During operation: 120 μA typ., 150 μA max. (Tj = −40°C to +150°C) 

During power-off:  0.1 μA typ., 10.5 μA max. (Tj = −40°C to +125°C) 
• Output current: Possible to output 500 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Ripple rejection: 60 dB typ. (at f = 1.0 kHz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in soft-start circuit: Adjusts output voltage rising time at power-on or at the time when 

ON / OFF pin is set to ON. 
Adjustable type: E / F / G / H type, tSS = 6.0 ms typ. (CSS = 10 nF) 
Soft-start time can be changed by the capacitor (CSS). 

Fixed type: A / B / C / D type: Fixed to tSS = 1.0 ms typ. 
• Built-in ON / OFF circuit: Ensures long battery life  

Discharge shunt function "available" / "unavailable" is selectable. 
 Pull-down function "available" / "unavailable" is selectable. 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*2  

*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage (internally set): 1.0 V to 6.0 V, selectable in 0.05 V step 
• Output voltage (externally set): 1.0 V to 9.0 V, settable via external resistor  

(HSOP-8A, HSOP-6 and HSNT-8(2030) only) 
• Input voltage: 2.5 V to 10.0 V 
• Output voltage accuracy: ±2.3% (Tj = −40°C to +105°C) 
• Dropout voltage: 0.09 V typ. (2.6 V output product, at IOUT = 200 mA) 
• Current consumption: During operation: 120 μA typ., 150 μA max. (Tj = −40°C to +150°C) 

During power-off:  0.1 μA typ., 4.5 μA max. (Tj = −40°C to +105°C) 
• Output current: Possible to output 500 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Ripple rejection: 60 dB typ. (at f = 1.0 kHz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in soft-start circuit: Adjusts output voltage rising time at power-on or at the time when 

ON / OFF pin is set to ON. 
Adjustable type: E / F / G / H type, tSS = 6.0 ms typ. (CSS = 10 nF) 
Soft-start time can be changed by the capacitor (CSS). 

Fixed type: A / B / C / D type: Fixed to tSS = 1.0 ms typ. 
• Built-in ON / OFF circuit: Ensures long battery life  

Discharge shunt function "available" / "unavailable" is selectable. 
 Pull-down function "available" / "unavailable" is selectable. 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*2  
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage (internally set): 1.0 V to 6.0 V, selectable in 0.05 V step 
• Output voltage (externally set): 1.0 V to 9.0 V, settable via external resistor 

(HSOP-8A, HSOP-6 and HSNT-8(2030) only) 
• Input voltage: 2.5 V to 10.0 V 
• Output voltage accuracy: ±2.3% (Tj = −40°C to +125°C) 
• Dropout voltage: 0.38 V typ. (2.6 V output product, at IOUT = 1000 mA) 
• Current consumption: During operation: 120 μA typ., 150 μA max. (Tj = −40°C to +150°C) 

During power-off:  0.1 μA typ., 10.5 μA max. (Tj = −40°C to +125°C) 
• Output current: Possible to output 1000 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Ripple rejection: 60 dB typ. (at f = 1.0 kHz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in soft-start circuit: Adjusts output voltage rising time at power-on or at the time when 

ON / OFF pin is set to ON. 
Adjustable type: E / F / G / H type, tSS = 6.0 ms typ. (CSS = 10 nF) 
Soft-start time can be changed by the capacitor (CSS). 

Fixed type: A / B / C / D type: Fixed to tSS = 1.0 ms typ. 
• Built-in ON / OFF circuit: Ensures long battery life 
 Discharge shunt function "available" / "unavailable" is selectable.  

Pull-down function "available" / "unavailable" is selectable. 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*2  
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage (internally set): 1.0 V to 6.0 V, selectable in 0.05 V step 
• Output voltage (externally set): 1.0 V to 9.0 V, settable via external resistor  

(HSOP-8A, HSOP-6 and HSNT-8(2030) only) 
• Input voltage: 2.5 V to 10.0 V 
• Output voltage accuracy: ±2.3% (Tj = −40°C to +105°C) 
• Dropout voltage: 0.38 V typ. (2.6 V output product, at IOUT = 1000 mA) 
• Current consumption: During operation: 120 μA typ., 150 μA max. (Tj = −40°C to +150°C) 

During power-off:  0.1 μA typ., 4.5 μA max. (Tj = −40°C to +105°C) 
• Output current: Possible to output 1000 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Ripple rejection: 60 dB typ. (at f = 1.0 kHz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in soft-start circuit: Adjusts output voltage rising time at power-on or at the time when 

ON / OFF pin is set to ON. 
Adjustable type: E / F / G / H type, tSS = 6.0 ms typ. (CSS = 10 nF) 
Soft-start time can be changed by the capacitor (CSS). 

Fixed type: A / B / C / D type: Fixed to tSS = 1.0 ms typ. 
• Built-in ON / OFF circuit: Ensures long battery life  

Discharge shunt function "available" / "unavailable" is selectable. 
 Pull-down function "available" / "unavailable" is selectable. 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*2  
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 

 E/F/G/H type
 (Internally Set)
1 VOUT
2 ON/OFF
3 VSS
4 SSC
5 VIN

 A/B/C/D type E/F/G/H type E/F/G/H type
 (Internally Set) (Internally Set) (Externally Set)
1 VOUT VOUT VOUT
2 VOUT NC VADJ
3 VSS VSS VSS
4 NC ON/OFF ON/OFF
5 ON/OFF SSC SSC
6 NC NC NC
7 NC NC NC
8 VIN VIN VIN

 A/B/C/D type E/F/G/H type E/F/G/H type
 (Internally Set) (Internally Set) (Externally Set)
1 VOUT VOUT VOUT
2 VOUT VOUT VADJ
3 VSS VSS VSS
4 NC ON/OFF ON/OFF
5 ON/OFF SSC SSC
6 NC NC NC
7 NC NC NC
8 VIN VIN VIN

 A/B/C/D type E/F/G/H type A/B/C/D type
 (Internally Set) (Internally Set) (Externally Set)
1 VOUT VOUT VOUT
2 VSS VSS VSS
3 ON/OFF ON/OFF VADJ
4 NC SSC ON/OFF
5 VSS VSS VSS
6 VIN VIN VIN
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• Output voltage: 1.0 V to 6.0 V, selectable in 0.05 V step 
• Input voltage: 2.5 V to 10.0 V 
• Output voltage accuracy: ±2.3% (Tj = −40°C to +105°C) 
• Dropout voltage: 0.62 V typ. (3.0 V output product, at IOUT = 2000 mA) 
• Current consumption: During operation: 120 μA typ., 150 μA max. (Tj = −40°C to +150°C) 

During power-off:  0.1 μA typ., 4.5 μA max. (Tj = −40°C to +105°C) 
• Output current: Possible to output 2000 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Ripple rejection: 60 dB typ. (at f = 1.0 kHz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in soft-start circuit: Adjusts output voltage rising time at power-on or at the time when 

ON / OFF pin is set to ON. 
tSS = 6.0 ms typ. (CSS = 10 nF) 
Soft-start time can be changed by the capacitor (CSS). 

• Built-in ON / OFF circuit: Ensures long battery life  
Discharge shunt function "available" / "unavailable" is selectable. 

 Pull-down function "available" / "unavailable" is selectable. 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified *2  
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 

1 VOUT
2 ON/OFF
3 VSS
4 SSC
5 VIN
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3
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• Output voltage 1.0 V to 5.5 V, selectable in 0.05 V step 
• Input voltage: 2.5 V to 6.5 V 
• Output voltage accuracy: ±3.0% (Tj = −40°C to +105°C) 
• Dropout voltage: 0.09 V typ. (2.6 V output product, at IOUT = 200 mA) 
• Current consumption: During operation: 120 μA typ., 150 μA max. (Tj = −40°C to +105°C) 

During power-off:  0.1 μA typ., 4.5 μA max. (Tj = −40°C to +105°C) 
• Output current: Possible to output 500 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Ripple rejection: 60 dB typ. (at f = 1.0 kHz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in soft-start circuit: Adjusts output voltage rising time at power-on or at the time when 

ON / OFF pin is set to ON. 
Adjustable type: tSS = 6.0 ms typ. (CSS = 10 nF) 
Soft-start time can be changed by the capacitor (CSS). 

• Built-in ON / OFF circuit: Ensures long battery life.  
Discharge shunt function is available. 
Pull-down function is available. 

• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*2  
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 

1 ON/OFF
2 VSS
3 SSC
4 VIN
5 VOUT
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• Output voltage: 1.0 V to 5.5 V, selectable in 0.05 V step 
• Input voltage: 2.5 V to 6.5 V 
• Output voltage accuracy: ±3.0% (Tj = −40°C to +105°C) 
• Dropout voltage: 0.38 V typ. (2.6 V output product, at IOUT = 1000 mA) 
• Current consumption: During operation: 120 μA typ., 150 μA max. (Tj = −40°C to +105°C) 

During power-off:  0.1 μA typ., 4.5 μA max. (Tj = −40°C to +105°C) 
• Output current: Possible to output 1000 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Ripple rejection: 60 dB typ. (at f = 1.0 kHz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in soft-start circuit: Adjusts output voltage rising time at power-on or at the time when 

ON / OFF pin is set to ON. 
Adjustable type: tSS = 6.0 ms typ. (CSS = 10 nF) 
Soft-start time can be changed by the capacitor (CSS). 

• Built-in ON / OFF circuit: Ensures long battery life.  
Discharge shunt function is available. 
Pull-down function is available. 

• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*2  
 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage: 1.0 V to 3.5 V, selectable in 0.05 V step 
• Input voltage: 1.5 V to 5.5 V 
• Output voltage accuracy: ±2.5% (Tj = −40°C to +105°C) 
• Current consumption: During operation: 20 μA typ., 50 μA max. (Tj = −40°C to +105°C) 

During power-off:  0.1 μA typ., 4.5 μA max. (Tj = −40°C to +105°C) 
• Dropout voltage: 0.16 V typ. (2.8 V output product, IOUT = 100 mA) 
• Output current: Possible to output 150 mA (VIN ≥ VOUT(S) + 1.0 V)*1 
• Ripple rejection: 75 dB typ. (1.2 V output product, f = 1.0 kHz) 

70 dB typ. (2.8 V output product, f = 1.0 kHz) 
• Input capacitor: A ceramic capacitor can be used. (1.0 μF or more) 
• Output capacitor: A ceramic capacitor can be used. (1.0 μF or more) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 150°C typ. 
• Built-in ON / OFF circuit: Ensures long battery life. 
 Discharge shunt function "available" / "unavailable" is selectable. 
 Pull-down function "available" / "unavailable" is selectable. 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 qualified*2 

*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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• Output voltage: 1.0 V to 3.6 V, selectable in 0.05 V step 
• Input voltage: 1.5 V to 5.5 V 
• Output voltage accuracy: ±15 mV (1.0 V ≤ VOUT(S) < 1.5 V, Ta = +25°C) 
 ±1.0% (1.5 V ≤ VOUT(S) ≤ 3.6 V, Ta = +25°C) 
 ±3.0% (1.0 V ≤ VOUT(S) ≤ 3.6 V, Tj = −40°C to +105°C) 
• Current consumption: During operation: 36 μA typ., 57 μA max. (Tj = −40°C to +105°C) 

During power-off:  0.1 μA typ., 4.2 μA max. (Tj = −40°C to +105°C) 
• Dropout voltage: 70 mV typ. (2.8 V output product, at IOUT = 100 mA) 
• Output current: Possible to output 150 mA (at VIN ≥ VOUT(S) + 1.0 V)*1 
• Ripple rejection: 70 dB typ. (VOUT(S) ≤ 2.5 V, at f = 10 kHz) 

80 dB typ. (at f = 1.0 kHz) 
• Input capacitor: A ceramic capacitor can be used. (1.0 μF or more) 
• Output capacitor: A ceramic capacitor can be used. (1.0 μF or more) 
• Built-in soft-start circuit: The rising time of output voltage immediately after power-on or after the 

ON / OFF pin is set to ON is adjustable. 
The soft-start time of SOT-23-5 can be switched to tSS0 = 0.1 ms typ. /  
tSS1 = 1.0 ms typ. with the SST pin. 
The soft-start time of SC-82AB is fixed to tSS0 = 0.1 ms typ. 
The soft-start time of HSNT-4(1010)B is fixed to either tSS0 = 0.1 ms typ. 
or tSS1 = 1.0 ms typ. 

• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in ON / OFF circuit: Ensures long battery life. 
 Discharge shunt function "available" / "unavailable" is selectable. 
 Pull-down function "available" / "unavailable" is selectable. 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 qualified*2 
*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 

1 VIN
2 VSS
3 ON/OFF
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5 VOUT

1 VOUT
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3 ON/OFF
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Regulator block 
• Output voltage: 2.9 V to 5.3 V, selectable in 0.1 V step 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +125°C) 
• Dropout voltage: 240 mV typ. (VOUT(S) = 5.0 V, IOUT = 30 mA) 
• Output current: Possible to output 40 mA (VIN = VOUT(S) + 2.0 V)*1 

• Input and output capacitors: A ceramic capacitor can be used. (1.0 μF or more) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor
• Built-in thermal shutdown circuit: Detection temperature 160°C typ. 
 

Detector block 
• Detection voltage: 2.6 V to VOUT(S) − 0.3 V, selectable in 0.1 V step
• Operation voltage: A type:  1.8 V to 36.0 V 
 B type:  2.5 V to 36.0 V 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +125°C) 
• Hysteresis width selectable from 

"Available" / "Unavailable": 
"Available": 5.0% ≤ VHYS ≤ 30.0% (Tj = −40°C to +125°C) 
"Unavailable": VHYS = 0% 

• Release delay time accuracy: ±20% (CD = 3.3 nF, Tj = −40°C to +125°C) 
• Output form: Nch open-drain output 
 CMOS output 

Overall 
• Current consumption: 2.2 μA typ. (Tj = −40°C to +125°C) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*2 

*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  Contact our sales representatives for details. 
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Regulator block 
• Output voltage: 3.0 V to 5.3 V, selectable in 0.1 V step 
• Input voltage: 4.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 120 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 200 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 2.2 μF or more can be used. 
• Ripple rejection: 70 dB typ. (f = 100 Hz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
 

Detector block 
• Detection voltage: 2.6 V to 5.0 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±100 mV (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 18 ms typ. (CDLY = 47 nF) 

Overall 
• Current consumption: During operation: 60 μA typ., 95 μA max. (Tj = −40°C to +150°C) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 

 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 

1 VIN
2 VOUT
3 VSS
4 DLY
5 RO

1 VOUT
2 NC
3 VSS
4 DLY
5 RO
6 NC
7 NC
8 VIN

HSOP-8A 

8

5

6

7

1

4

3

2

TO-252-5S(A)
3

51 42

Regulator block 
• Output voltage: 3.0 V to 5.3 V, selectable in 0.1 V step 
• Input voltage: 4.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 120 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 400 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 2.2 μF or more can be used. 
• Ripple rejection: 70 dB typ. (f = 100 Hz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
 

Detector block 
• Detection voltage: 2.6 V to 5.0 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±100 mV (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 18 ms typ. (CDLY = 47 nF) 

 
Overall 

• Current consumption: During operation: 60 μA typ., 95 μA max. (Tj = −40°C to +150°C) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 

 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 
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Regulator block 
• Output voltage: 1.0 V to 5.3 V, selectable in 0.1 V step 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±0.03 V (1.0 V ≤ VOUT(S) < 1.5 V, Tj = −40°C to +125°C) 

±2.0% (1.5 V ≤ VOUT(S) ≤ 5.3 V, Tj = −40°C to +125°C)  
• Dropout voltage: 240 mV typ. (VOUT(S) = 5.0 V, IOUT = 30 mA) 
• Output current: Possible to output 40 mA (1.0 V ≤ VOUT(S) < 2.0 V, VIN = 4.0 V)*1 
 Possible to output 40 mA (2.0 V ≤ VOUT(S) ≤ 5.3 V, VIN = VOUT(S) + 2.0 V)*1 

• Input and output capacitors: A ceramic capacitor can be used. (1.0 μF or more) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor
• Built-in thermal shutdown circuit: Detection temperature 160°C typ. 
• Built-in discharge shunt circuit: Discharges output capacitor electrical charge during detector detection 
 

Detector block 
• Detection voltage: 3.0 V to 11.3 V, selectable in 0.1 V step
• Operation voltage: 3.0 V to 36.0 V 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +125°C) 
• Hysteresis width selectable from 

"Available" / "Unavailable": 
"Available": 5.0% ≤ VHYS ≤ 30.0% (Tj = −40°C to +125°C) 
"Unavailable": VHYS = 0% 

• Output form: Nch open-drain output 

Overall 
• Current consumption: During operation: 2.0 μA typ. (Tj = −40°C to +125°C) 
 During detector detection: 0.5 μA typ. (Tj = −40°C to +125°C) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*2 

*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  Contact our sales representatives for details. 

 

Regulator block 
• Output voltage: A type:  1.0 V to 5.3 V, selectable in 0.1 V step 
 B type:  1.8 V to 5.3 V, selectable in 0.1 V step 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±0.03 V (1.0 V ≤ VOUT(S) < 1.5 V, Tj = −40°C to +125°C) 

±2.0% (1.5 V ≤ VOUT(S) ≤ 5.3 V, Tj = −40°C to +125°C)  
• Dropout voltage: 240 mV typ. (VOUT(S) = 5.0 V, IOUT = 30 mA) 
• Output current: Possible to output 40 mA (1.0 V ≤ VOUT(S) < 2.0 V, VIN ≥ 4.0 V)*1 
 Possible to output 40 mA (2.0 V ≤ VOUT(S) ≤ 5.3 V, VIN = VOUT(S) + 2.0 V)*1 

• Input and output capacitors: A ceramic capacitor can be used. (1.0 μF or more) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor
• Built-in thermal shutdown circuit: Detection temperature 160°C typ. 
 

Detector block 
• Detection voltage: 3.0 V to 11.3 V, selectable in 0.1 V step
• Operation voltage: A type:  1.8 V to 36.0 V 
 B type:  2.5 V to 36.0 V 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +125°C) 
• Hysteresis width selectable from 

"Available" / "Unavailable": 
"Available": 5.0% ≤ VHYS ≤ 30.0% (Tj = −40°C to +125°C) 
"Unavailable": VHYS = 0% 

• Release delay time accuracy: ±20% (CD = 3.3 nF, Tj = −40°C to +125°C) 
• Output form: Nch open-drain output 
 CMOS output 

Overall 
• Current consumption: 2.2 μA typ. (Tj = −40°C to +125°C) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*2 

*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  Contact our sales representatives for details. 
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°

• Input voltage:  4.0 V to 36.0 V 
• Offset voltage:  ±5 mV (0.1 mA ≤ IOUT ≤ 50 mA) 
• Dropout voltage:  160 mV typ. (VADJ / EN = 4.0 V, IOUT = 10 mA) 
• Current consumption:   During operation: 30 μA typ. 
  During power-off: 4.0 μA typ. 
• Output current:  Possible to output 50 mA (VIN = VADJ / EN + 2.0 V)*1 

• Input capacitor:  A ceramic capacitor can be used. (1.0 μF or more) 
• Output capacitor:  A ceramic capacitor can be used. (1.0 μF to 1000 μF) 
• Built-in overcurrent protection circuit:  Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit:  Detection temperature 175°C typ. 
• Reverse current protection function:  IREV = −5 μA min. (VIN = 0 V, VADJ / EN = 5.0 V, VOUT = 16.0 V) 
• Operation temperature range:  Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump 
• AEC-Q100 in process*2  

*1. Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2. Contact our sales representatives for details. 
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 A/B/C/D type E/F/G/H type

1 VDD VDD
2 NC SENSE
3 OUT OUT
4 CP CP
5 VSS VSS
6 CN CN

SOT-23-6

1 32

5 46

• Detection voltage: 5.0 V to 10.0 V (0.05 V step) 
• Detection voltage accuracy: ±2.0% (Ta = −40°C to +125°C) 
• Detection delay time accuracy: ±20% (CN = 3.3 nF, Ta = −40°C to +125°C) 
• Release voltage: 5.25 V to 13.0 V (0.05 V step) 
• Release voltage accuracy: ±2.0% (Ta = −40°C to +125°C, 5.0% ≤ VHYS ≤ 20.0%) 
 ±2.5% (Ta = −40°C to +125°C, 20.0% < VHYS ≤ 30.0%) 
• Release delay time accuracy: ±20% (CP = 3.3 nF, Ta = −40°C to +125°C) 
• Current consumption: 600 nA typ. 
• Operation voltage range: 1.8 V to 36.0 V 
• Hysteresis width*1: "Available" / "unavailable" is selectable. 
 5.0% to 30.0% (Ta = −40°C to +125°C) 
• Output form: Nch open-drain output 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*2 

 
*1. When "available" is selected, the hysteresis width can be set in the range of 5.0% to 30.0%. 
*2. Contact our sales representatives for details. 

 J/K/L/M type N/P/Q/R type

1 VDD VDD
2 NC SENSE
3 OUT OUT
4 CP CP
5 VSS VSS
6 CN CN
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• Detection voltage: J / K / L / M type (VDD detection product): 3.6 V to 4.95 V (0.05 V step) 
 N / P / Q / R type (SENSE detection product): 3.0 V to 4.95 V (0.05 V step) 
• Detection voltage accuracy: ±3.0% (−VDET(S) = 3.0 V to 4.15 V, Ta = −40°C to +125°C) 
 ±2.5% (−VDET(S) = 4.2 V to 4.95 V, Ta = −40°C to +125°C) 
• Detection delay time accuracy: ±20% (CN = 3.3 nF, Ta = −40°C to +125°C) 
• Release voltage: J / K / L / M type (VDD detection product): 3.8 V to 6.4 V (0.05 V step) 
 N / P / Q / R type (SENSE detection product): 3.15 V to 6.4 V (0.05 V step) 
• Release voltage accuracy: ±3.0% (−VDET(S) = 3.0 V to 4.15 V, Ta = −40°C to +125°C, 5.0% ≤ VHYS ≤ 20.0%) 
 ±3.5% (−VDET(S) = 3.0 V to 4.15 V, Ta = −40°C to +125°C, 20.0% < VHYS ≤ 30.0%) 
 ±2.5% (−VDET(S) = 4.2 V to 4.95 V. Ta = −40°C to +125°C, 5.0% ≤ VHYS ≤ 20.0%) 
 ±3.0% (−VDET(S) = 4.2 V to 4.95 V, Ta = −40°C to +125°C, 20.0% < VHYS ≤ 30.0%) 
• Release delay time accuracy: ±20% (CP = 3.3 nF, Ta = −40°C to +125°C) 
• Current consumption: 600 nA typ. 
• Operation voltage range: 1.8 V to 36.0 V 
• Hysteresis width*1: "Available" / "unavailable" is selectable. 
 5.0% to 30.0% (Ta = −40°C to +125°C) 
• Output form: Nch open-drain output 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*2 

 
*1. When "available" is selected, the hysteresis width can be set in the range of 5.0% to 30.0%. 
*2. Contact our sales representatives for details. 



 A/B/C/D type E/F/G/H type

1 VDD VDD
2 NC SENSE
3 OUT OUT
4 CP CP
5 VSS VSS
6 CN CN

SOT-23-6

1 32

5 46

• Detection voltage: 5.0 V to 10.0 V (0.05 V step) 
• Detection voltage accuracy: ±1.5% (Ta = −40°C to +105°C) 
• Detection delay time accuracy: ±20% (CN = 3.3 nF, Ta = −40°C to +105°C) 
• Release voltage: 5.25 V to 13.0 V (0.05 V step) 
• Release voltage accuracy: ±1.5% (Ta = −40°C to +105°C, 5.0% ≤ VHYS ≤ 20.0%) 
 ±2.0% (Ta = −40°C to +105°C, 20.0% < VHYS ≤ 30.0%) 
• Release delay time accuracy: ±20% (CP = 3.3 nF, Ta = −40°C to +105°C) 
• Current consumption: 600 nA typ. 
• Operation voltage range: 1.8 V to 36.0 V 
• Hysteresis width*1: "Available" / "unavailable" is selectable. 
 5.0% to 30.0% (Ta = −40°C to +105°C) 
• Output form: Nch open-drain output 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*2 

 
*1. When "available" is selected, the hysteresis width can be set in the range of 5.0% to 30.0%. 
*2. Contact our sales representatives for details. 

 J/K/L/M type N/P/Q/R type

1 VDD VDD
2 NC SENSE
3 OUT OUT
4 CP CP
5 VSS VSS
6 CN CN

SOT-23-6

1 32

5 46

• Detection voltage: J / K / L / M type (VDD detection product): 3.6 V to 4.95 V (0.05 V step) 
 N / P / Q / R type (SENSE detection product): 3.0 V to 4.95 V (0.05 V step) 
• Detection voltage accuracy: ±3.0% (−VDET(S) = 3.0 V to 4.15 V, Ta = −40°C to +105°C) 
 ±2.5% (−VDET(S) = 4.2 V to 4.95 V, Ta = −40°C to +105°C) 
• Detection delay time accuracy: ±20% (CN = 3.3 nF, Ta = −40°C to +105°C) 
• Release voltage: J / K / L / M type (VDD detection product): 3.8 V to 6.4 V (0.05 V step) 
 N / P / Q / R type (SENSE detection product): 3.15 V to 6.4 V (0.05 V step) 
• Release voltage accuracy: ±3.0% (−VDET(S) = 3.0 V to 4.15 V, Ta = −40°C to +105°C, 5.0% ≤ VHYS ≤ 20.0%) 
 ±3.5% (−VDET(S) = 3.0 V to 4.15 V, Ta = −40°C to +105°C, 20.0% < VHYS ≤ 30.0%) 
 ±2.5% (−VDET(S) = 4.2 V to 4.95 V. Ta = −40°C to +105°C, 5.0% ≤ VHYS ≤ 20.0%) 
 ±3.0% (−VDET(S) = 4.2 V to 4.95 V, Ta = −40°C to +105°C, 20.0% < VHYS ≤ 30.0%) 
• Release delay time accuracy: ±20% (CP = 3.3 nF, Ta = −40°C to +105°C) 
• Current consumption: 600 nA typ. 
• Operation voltage range: 1.8 V to 36.0 V 
• Hysteresis width*1: "Available" / "unavailable" is selectable. 
 5.0% to 30.0% (Ta = −40°C to +105°C) 
• Output form: Nch open-drain output 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*2 

 
*1. When "available" is selected, the hysteresis width can be set in the range of 5.0% to 30.0%. 
*2. Contact our sales representatives for details. 



• Detection voltage: 1.2 V to 4.6 V (0.1 V step) 
• Detection voltage accuracy: ±3.0% (2.4 V ≤ −VDET ≤ 4.6 V, Ta = −40°C to +125°C) 
  ±(2.5% + 12 mV) (1.2 V ≤ −VDET < 2.4 V, Ta = −40°C to +125°C) 
• Current consumption: 270 nA typ. (1.2 V ≤ −VDET < 2.3 V) 
• Operation voltage range: 0.6 V to 10.0 V (CMOS output product) 
• Hysteresis width*1: 5% ±2% (Ta = −40°C to +125°C) 
• Delay time accuracy: ±15% (CD = 4.7 nF, Ta = +25°C) 
• Output form: Nch open-drain output (active "L") 
  CMOS output (active "L") 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 

• AEC-Q100 qualified*2 

 
*1.  The product without hysteresis width is also available. 
*2.  Contact our sales representatives for details. 

• Detection voltage: 1.2 V to 4.6 V (0.1 V step) 
• Detection voltage accuracy: ±3.0% (2.4 V ≤ −VDET ≤ 4.6 V, Ta = −40°C to +125°C) 
  ±(2.5% + 12 mV) (1.2 V ≤ −VDET < 2.4 V, Ta = −40°C to +125°C) 
• Current consumption: 270 nA typ. (1.2 V ≤ −VDET < 2.3 V) 
• Operation voltage range: 0.6 V to 10.0 V (CMOS output product) 
• Delay time accuracy: ±15% (CD = 4.7 nF, Ta = +25°C) 
• Output form: Nch open-drain output (active "L") 
  CMOS output (active "L") 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 

• AEC-Q100 qualified*1 

 
*1.  Contact our sales representatives for details. 
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• Detection voltage: 1.2 V to 4.6 V (0.1 V step) 
• Detection voltage accuracy: ±2.5% (2.4 V ≤ −VDET ≤ 4.6 V, Ta = −40°C to +105°C) 
  ±(2.0% + 12 mV) (1.2 V ≤ −VDET < 2.4 V, Ta = −40°C to +105°C) 
• Current consumption: 270 nA typ. (1.2 V ≤ −VDET < 2.3 V) 
• Operation voltage range: 0.6 V to 10.0 V (CMOS output product) 
• Hysteresis width*1: 5% ±2% (Ta = −40°C to +105°C) 
• Delay time accuracy: ±15% (CD = 4.7 nF, Ta = +25°C) 
• Output form: Nch open-drain output (active "L") 
  CMOS output (active "L") 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 

• AEC-Q100 qualified*2  

 
*1. The product without hysteresis width is also available. 
*2. Contact our sales representatives for details. 

• Detection voltage: 1.2 V to 4.6 V (0.1 V step) 
• Detection voltage accuracy: ±2.5% (2.4 V ≤ −VDET ≤ 4.6 V, Ta = −40°C to +105°C) 
  ±(2.0% + 12 mV) (1.2 V ≤ −VDET < 2.4 V, Ta = −40°C to +105°C) 
• Current consumption: 270 nA typ. (1.2 V ≤ −VDET < 2.3 V) 
• Operation voltage range: 0.6 V to 10.0 V (CMOS output product) 
• Delay time accuracy: ±15% (CD = 4.7 nF, Ta = +25°C) 
• Output form: Nch open-drain output (active "L") 
  CMOS output (active "L") 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 

• AEC-Q100 qualified*1 

 
*1.  Contact our sales representatives for details. 
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• Detection voltage: 1.0 V to 5.0 V (0.1 V step) 
• Detection voltage accuracy: ±3.5% (2.2 V ≤ −VDET(S) ≤ 5.0 V, Ta = −40°C to +105°C) 
  ±(2.5% + 22 mV) (1.0 V ≤ −VDET(S) < 2.2 V, Ta = −40°C to +105°C) 
• Current consumption: 500 nA typ. 
• Operation voltage range: 0.95 V to 10.0 V 
• Hysteresis width: 5% ± 2% (Ta = −40°C to +105°C) 
• Output form: Nch open-drain output (Active "L") 
  CMOS output (Active "L") 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 qualified*1 

 
*1.  Contact our sales representatives for details. 
 

• Detection voltage: 1.0 V to 5.0 V (0.1 V step) 
• Detection voltage accuracy: ±3.5% (2.2 V ≤ −VDET(S) ≤ 5.0 V, Ta = −40°C to +105°C) 
  ±(2.5% + 22 mV) (1.0 V ≤ −VDET(S) < 2.2 V, Ta = −40°C to +105°C) 
• Current consumption: 500 nA typ. 
• Operation voltage range: 0.95 V to 10.0 V 
• Output form: Nch open-drain output (Active "L") 
  CMOS output (Active "L") 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 qualified*1 

 
*1.  Contact our sales representatives for details. 
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• Detection voltage: 1.0 V to 5.0 V (0.1 V step) 
• Detection voltage accuracy: ±3.5% (2.2 V ≤ −VDET(S) ≤ 5.0 V, Ta = −40°C to +105°C) 
  ±(2.5% + 22 mV) (1.0 V ≤ −VDET(S) < 2.2 V, Ta = −40°C to +105°C) 
• Current consumption: 500 nA typ. 
• Operation voltage range: 0.95 V to 10.0 V 
• Hysteresis width: 5% ± 2% (Ta = −40°C to +105°C) 
• Release delay time accuracy: ±34% (CD = 4.7 nF, Ta = −40°C to +105°C) 
• Output form: Nch open-drain output (Active "L") 
  CMOS output (Active "L") 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 qualified*1 

 
*1.  Contact our sales representatives for details. 
 

• Detection voltage: 1.0 V to 5.0 V (0.1 V step) 
• Detection voltage accuracy: ±3.5% (2.2 V ≤ −VDET(S) ≤ 5.0 V, Ta = −40°C to +105°C) 
  ±(2.5% + 22 mV) (1.0 V ≤ −VDET(S) < 2.2 V, Ta = −40°C to +105°C) 
• Current consumption: 500 nA typ. 
• Operation voltage range: 0.95 V to 10.0 V 
• Release delay time accuracy: ±34% (CD = 4.7 nF, Ta = −40°C to +105°C) 
• Output form: Nch open-drain output (Active "L") 
  CMOS output (Active "L") 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 qualified*1 

 
*1.  Contact our sales representatives for details. 
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°

Detector block 
• Detection voltage: Undervoltage detection voltage 4.0 V to 10.0 V (0.05 V step) 
  Overvoltage detection voltage 16.0 V to 18.0 V (0.1 V step) 
• Detection voltage accuracy: Undervoltage detection voltage ±2.0% 
  Overvoltage detection voltage ±2.0% 
• Hysteresis width selectable from "Available" / "Unavailable":  "Available": 5.0%, 10.0% 
    "Unavailable": 0% 
• Release delay time accuracy: ±20% (CD = 3.3 nF) 
• Output form: Nch open-drain output 

Supply voltage divider block 
• Output voltage: VPMOUT = VSENSE/6 (S-191L Series L / M / N type) 
  VPMOUT = VSENSE/8 (S-191L Series P / Q / R type) 
  VPMOUT = VSENSE/12 (S-191N Series L / M / N type) 
  VPMOUT = VSENSE/14 (S-191N Series P / Q / R type) 
• Output capacitor (CPM): A ceramic capacitor can be used (0.1 μF to 0.22 μF). 
• Built-in enable circuit: Ensures long battery life. 

Overall 
• Current consumption: During supply voltage divided output operates 1.3 μA typ. 
  During supply voltage divided output stops  0.9 μA typ. 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +150°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 in process*1  

*1. Contact our sales representatives for details.  
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°

Detector block 
• Detection voltage: Undervoltage detection voltage 4.0 V to 10.0 V (0.05 V step) 
  Overvoltage detection voltage 16.0 V to 18.0 V (0.1 V step) 
• Detection voltage accuracy: Undervoltage detection voltage ±1.5% 
  Overvoltage detection voltage ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable":  "Available": 5.0%, 10.0% 
    "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Output form: Nch open-drain output 

Supply voltage divider block 
• Output voltage: VPMOUT = VSENSE/6 (S-191L Series L / M / N type) 
  VPMOUT = VSENSE/8 (S-191L Series P / Q / R type) 
  VPMOUT = VSENSE/12 (S-191N Series L / M / N type) 
  VPMOUT = VSENSE/14 (S-191N Series P / Q / R type) 
• Output capacitor (CPM): A ceramic capacitor can be used (0.1 μF to 0.22 μF). 
• Built-in enable circuit: Ensures long battery life. 

Overall 
• Current consumption: During supply voltage divided output operates 1.3 μA typ. 
  During supply voltage divided output stops  0.9 μA typ. 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1  

*1. Contact our sales representatives for details. 
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°

Detector block 
• Detection voltage: Undervoltage detection voltage 4.0 V to 10.0 V (0.05 V step) 
  Overvoltage detection voltage 16.0 V to 18.0 V (0.1 V step) 
• Detection voltage accuracy: Undervoltage detection voltage ±1.5% 
  Overvoltage detection voltage ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable":  "Available": 5.0%, 10.0% 
    "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Output form: Nch open-drain output 

Supply voltage divider block 
• Output voltage: VPMOUT = VSENSE/6 (S-191L Series L / M / N type) 
  VPMOUT = VSENSE/8 (S-191L Series P / Q / R type) 
  VPMOUT = VSENSE/12 (S-191N Series L / M / N type) 
  VPMOUT = VSENSE/14 (S-191N Series P / Q / R type) 
• Output capacitor (CPM): A ceramic capacitor can be used (0.1 μF to 0.22 μF). 
• Built-in enable circuit: Ensures long battery life. 

Overall 
• Current consumption: During supply voltage divided output operates 1.3 μA typ. 
  During supply voltage divided output stops  0.9 μA typ. 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1  

*1. Contact our sales representatives for details.  

°

• Detection voltage: Undervoltage detection voltage 4.0 V to 10.0 V (0.05 V step) 
   Overvoltage detection voltage 16.0 V to 18.0 V (0.1 V step) 
• Detection voltage accuracy: Undervoltage detection voltage ±1.5% 
   Overvoltage detection voltage ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable":  "Available": 5.0%, 10.0% 
     "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Current consumption: 0.9 μA typ. 
• Output form: Nch open-drain output 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1 

 
*1. Contact our sales representatives for details. 

°

• Detection voltage: Undervoltage detection voltage 4.0 V to 10.0 V (0.05 V step) 
   Overvoltage detection voltage 16.0 V to 18.0 V (0.1 V step) 
• Detection voltage accuracy: Undervoltage detection voltage ±2.0% 
   Overvoltage detection voltage ±2.0% 
• Hysteresis width selectable from "Available" / "Unavailable":  "Available": 5.0%, 10.0% 
     "Unavailable": 0% 
• Release delay time accuracy: ±20% (CD = 3.3 nF) 
• Current consumption: 0.9 μA typ. 
• Output form: Nch open-drain output 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +150°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 in process*1 

 
*1. Contact our sales representatives for details. 
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°

• Detection voltage: Undervoltage detection voltage 4.0 V to 10.0 V (0.05 V step) 
   Overvoltage detection voltage 16.0 V to 18.0 V (0.1 V step) 
• Detection voltage accuracy: Undervoltage detection voltage ±1.5% 
   Overvoltage detection voltage ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable":  "Available": 5.0%, 10.0% 
     "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Current consumption: 0.9 μA typ. 
• Output form: Nch open-drain output 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1 
 

 
*1. Contact our sales representatives for details. 

°

Detector block 
• Detection voltage: 4.0 V to 10.0 V (0.05 V step) 
• Detection voltage accuracy: ±2.0% 
• Hysteresis width selectable from "Available" / "Unavailable":  "Available": 5.0%, 10.0% 
    "Unavailable": 0% 
• Release delay time accuracy: ±20% (CD = 3.3 nF) 
• Output form: Nch open-drain output 

Supply voltage divider block 
• Output voltage: VPMOUT = VSENSE/6 (S-19117 Series L / M / N type) 
  VPMOUT = VSENSE/8 (S-19117 Series P / Q / R type) 
  VPMOUT = VSENSE/12 (S-19119 Series L / M / N type) 
  VPMOUT = VSENSE/14 (S-19119 Series P / Q / R type) 
• Output capacitor (CPM): A ceramic capacitor can be used (0.1 μF to 0.22 μF). 
• Built-in enable circuit: Ensures long battery life. 

Overall 
• Current consumption: During supply voltage divided output operates 1.15 μA typ. 
  During supply voltage divided output stops  0.75 μA typ. 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +150°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 in process*1 

 
*1. Contact our sales representatives for details. 
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°

Detector block 
• Detection voltage: 4.0 V to 10.0 V (0.05 V step) 
• Detection voltage accuracy: ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable":  "Available": 5.0%, 10.0% 
    "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Output form: Nch open-drain output 

Supply voltage divider block 
• Output voltage: VPMOUT = VSENSE/6 (S-19117 Series L / M / N type) 
  VPMOUT = VSENSE/8 (S-19117 Series P / Q / R type) 
  VPMOUT = VSENSE/12 (S-19119 Series L / M / N type) 
  VPMOUT = VSENSE/14 (S-19119 Series P / Q / R type) 
• Output capacitor (CPM): A ceramic capacitor can be used (0.1 μF to 0.22 μF). 
• Built-in enable circuit: Ensures long battery life. 

Overall 
• Current consumption: During supply voltage divided output operates 1.15 μA typ. 
  During supply voltage divided output stops  0.75 μA typ. 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1 

  
*1. Contact our sales representatives for details. 

 

°

Detector block 
• Detection voltage: 4.0 V to 10.0 V (0.05 V step) 
• Detection voltage accuracy: ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable":  "Available": 5.0%, 10.0% 
    "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Output form: Nch open-drain output 

Supply voltage divider block 
• Output voltage: VPMOUT = VSENSE/6 (S-19117 Series L / M / N type) 
  VPMOUT = VSENSE/8 (S-19117 Series P / Q / R type) 
  VPMOUT = VSENSE/12 (S-19119 Series L / M / N type) 
  VPMOUT = VSENSE/14 (S-19119 Series P / Q / R type) 
• Output capacitor (CPM): A ceramic capacitor can be used (0.1 μF to 0.22 μF). 
• Built-in enable circuit: Ensures long battery life. 

Overall 
• Current consumption: During supply voltage divided output operates 1.15 μA typ. 
  During supply voltage divided output stops  0.75 μA typ. 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1 

 
*1. Contact our sales representatives for details. 
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°

• Detection voltage: 4.0 V to 10.0 V (0.05 V step) 
• Detection voltage accuracy: ±2.0% 
• Hysteresis width selectable from "Available" / "Unavailable": "Available": 5.0%, 10.0% 
    "Unavailable": 0% 
• Release delay time accuracy: ±20% (CD = 3.3 nF) 
• Current consumption: 0.6 μA typ. 
• Output form: Nch open-drain output 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +150°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 in process*1 

 
*1. Contact our sales representatives for details. 

°

• Detection voltage: 4.0 V to 10.0 V (0.05 V step) 
• Detection voltage accuracy: ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable": "Available": 5.0%, 10.0% 
    "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Current consumption: 0.6 μA typ. 
• Output form: Nch open-drain output 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1 

 
*1. Contact our sales representatives for details. 
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• Detection voltage: 4.0 V to 10.0 V (0.05 V step) 
• Detection voltage accuracy: ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable": "Available": 5.0%, 10.0% 
    "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Current consumption: 0.6 μA typ. 
• Output form: Nch open-drain output 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1 

*1. Contact our sales representatives for details. 
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°

• Detection voltage: 16.0 V to 18.0 V (0.1 V step) 
• Detection voltage accuracy: ±2.0% 
• Hysteresis width selectable from "Available" / "Unavailable": "Available": 5.0%, 10.0% 
   "Unavailable": 0% 
• Release delay time accuracy: ±20% (CD = 3.3 nF) 
• Current consumption: 0.6 μA typ. 
• Output form: Nch open-drain output 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +150°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 in process*1 

 
*1. Contact our sales representatives for details. 
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• Detection voltage: 16.0 V to 18.0 V (0.1 V step) 
• Detection voltage accuracy: ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable": "Available": 5.0%, 10.0% 
   "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Current consumption: 0.6 μA typ. 
• Output form: Nch open-drain output 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1 

 
*1. Contact our sales representatives for details. 

°

• Detection voltage: 16.0 V to 18.0 V (0.1 V step) 
• Detection voltage accuracy: ±1.5% 
• Hysteresis width selectable from "Available" / "Unavailable": "Available": 5.0%, 10.0% 
   "Unavailable": 0% 
• Release delay time accuracy: ±15% (CD = 3.3 nF) 
• Current consumption: 0.6 μA typ. 
• Output form: Nch open-drain output 
• Built-in reverse connection protection circuit: Reduces current in the SENSE pin during a reverse connection. 
• Operation voltage range: 3.0 V to 36.0 V 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*1 

 
*1. Contact our sales representatives for details. 
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Regulator block 
• Output voltage: 3.0 V to 5.3 V, selectable in 0.1 V step 
• Input voltage: 4.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 120 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 200 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 2.2 μF or more can be used. 
• Ripple rejection: 70 dB typ. (f = 100 Hz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
 

Detector block 
• Detection voltage: 2.6 V to 5.0 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±100 mV (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 18 ms typ. (CDLY = 47 nF) 

 
Watchdog timer block 

• Watchdog activation current is adjustable: 1.5 mA typ. (WADJ pin is open) 
• Watchdog trigger time is adjustable*2: 43 ms typ. (CDLY = 47 nF) 
• Product type is selectable: S-19500 Series (Product with WEN pin (Output: WO / RO pin)) 
 S-19501 Series (Product without WEN pin (Output: WO pin and RO pin)) 
• Autonomous watchdog operation function: Watchdog timer operates due to detection of load current. 
• Watchdog mode: Time-out mode 

 
Overall 

• Current consumption: 60 μA typ. (IOUT = 0 mA, During the watchdog timer deactivation) 
 75 μA typ. (IOUT ≤ 5 mA, During the watchdog timer activation) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 

*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time and the watchdog trigger time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 
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Regulator block 
• Output voltage: 3.3 V, 5.0 V 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 100 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 250 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 1.0 μF or more can be used. 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
 

Detector block 
• Detection voltage: 2.6 V to 4.7 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 20 ms typ. (CDLY = 10 nF) 

 
Watchdog timer block 

• Watchdog activation current is adjustable: 1.5 mA typ. (WADJ pin is open) 
• Watchdog trigger time is adjustable*2: 46 ms typ. (CDLY = 10 nF) 
• Product type is selectable: S-19504 Series (Product with WEN pin (Output: WO / RO pin)) 
 S-19505 Series (Product without WEN pin (Output: WO pin and RO pin)) 
• Autonomous watchdog operation function: Watchdog timer operates due to detection of load current. 
• Watchdog mode: Time-out mode 

 
Overall 

• Current consumption: 3.0 μA typ. (During watchdog timer deactivation) 
 5.0 μA typ. (During watchdog timer activation) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 

 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time and the watchdog trigger time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 
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Regulator block 
• Output voltage: 3.3 V, 5.0 V 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 100 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 250 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 1.0 μF or more can be used. 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 

 
Detector block 

• Detection voltage: 2.6 V to 4.7 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 20 ms typ. (CDLY = 10 nF) 

 
Watchdog timer block 

• Watchdog activation current is adjustable: 1.5 mA typ. (WADJ pin is open) 
• Watchdog trigger time is adjustable*2: 46 ms typ. (CDLY = 10 nF) 
• Product type is selectable: S-19514 Series (Product with WEN pin (Output: WO / RO pin)) 
 S-19515 Series (Product without WEN pin (Output: WO pin and RO pin)) 
• Autonomous watchdog operation function: Watchdog timer operates due to detection of load current. 
• Watchdog mode: Window mode 

 
Overall 

• Current consumption: 3.0 μA typ. (During watchdog timer deactivation) 
 5.0 μA typ. (During watchdog timer activation) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 

 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time and the watchdog trigger time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 
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Regulator block 
• Output voltage: 3.3 V, 5.0 V 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 100 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 250 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 1.0 μF or more can be used. 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in ON / OFF circuit: Ensures long battery life. 

 
Detector block 

• Detection voltage: 2.6 V to 4.7 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 20 ms typ. (CDLY = 10 nF) 

 
Watchdog timer block 

• Watchdog activation current: 1.5 mA typ. 
• Watchdog trigger time is adjustable*2: 46 ms typ. (CDLY = 10 nF) 
• Autonomous watchdog operation function: Watchdog timer operates due to detection of load current. 
• Watchdog mode: Window mode 

 
Overall 

• Current consumption: 3.2 μA typ. (During regulator operation, during watchdog timer deactivation) 
 0.1 μA typ. (During regulator stop) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 

 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time and the watchdog trigger time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 
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Regulator block 
• Output voltage: 3.0 V to 5.3 V, selectable in 0.1 V step 
• Input voltage: 4.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 120 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 400 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 2.2 μF or more can be used. 
• Ripple rejection: 70 dB typ. (f = 100 Hz) 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 

Detector block 
• Detection voltage: 2.6 V to 5.0 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±100 mV (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 18 ms typ. (CDLY = 47 nF) 

Watchdog timer block 
• Watchdog activation current is adjustable: 1.5 mA typ. (WADJ pin is open) 
• Watchdog trigger time is adjustable*2: 43 ms typ. (CDLY = 47 nF) 
• Product type is selectable: S-19502 Series (Product with WEN pin (Output: WO / RO pin)) 
 S-19503 Series (Product without WEN pin (Output: WO pin and RO pin)) 
• Autonomous watchdog operation function: Watchdog timer operates due to detection of load current. 
• Watchdog mode: Time-out mode 

Overall 
• Current consumption: 60 μA typ. (IOUT = 0 mA, During the watchdog timer deactivation) 
 75 μA typ. (IOUT ≤ 5 mA, During the watchdog timer activation) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time and the watchdog trigger time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 
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Regulator block 
• Output voltage: 3.3 V, 5.0 V 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 100 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 500 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 1.0 μF or more can be used. 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
 

Detector block 
• Detection voltage: 2.6 V to 4.7 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 20 ms typ. (CDLY = 10 nF) 

 
Watchdog timer block 

• Watchdog activation current is adjustable: 1.5 mA typ. (WADJ pin is open) 
• Watchdog trigger time is adjustable*2: 46 ms typ. (CDLY = 10 nF) 
• Product type is selectable: S-19506 Series (Product with WEN pin (Output: WO / RO pin)) 
 S-19507 Series (Product without WEN pin (Output: WO pin and RO pin)) 
• Autonomous watchdog operation function: Watchdog timer operates due to detection of load current. 
• Watchdog mode: Time-out mode 

 
Overall 

• Current consumption: 3.0 μA typ. (During watchdog timer deactivation) 
 5.0 μA typ. (During watchdog timer activation) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 

 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time and the watchdog trigger time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 
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Regulator block 
• Output voltage: 3.3 V, 5.0 V 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 100 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 500 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 1.0 μF or more can be used. 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in ON / OFF circuit: Ensures long battery life. 

 
Detector block 

• Detection voltage: 2.6 V to 4.7 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 20 ms typ. (CDLY = 10 nF) 

 
Watchdog timer block 

• Watchdog activation current: 1.5 mA typ. (WADJ pin is open) 
• Watchdog trigger time is adjustable*2: 46 ms typ. (CDLY = 10 nF) 
• Product type is selectable: S-19509A Series  

(TO-252-9S package product, HSOP-8A package product) 
 S-19509B Series (HTSSOP-16 package product) 
• Autonomous watchdog operation function: Watchdog timer operates due to detection of load current. 
• Watchdog mode: Time-out mode 

 
Overall 

• Current consumption: 3.2 μA typ. (During regulator operation, during watchdog timer deactivation) 
 0.1 μA typ. (During regulator stop) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time and the watchdog trigger time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 

Regulator block 
• Output voltage: 3.3 V, 5.0 V 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 100 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 500 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 1.0 μF or more can be used. 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 

 
Detector block 

• Detection voltage: 2.6 V to 4.7 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 20 ms typ. (CDLY = 10 nF) 

 
Watchdog timer block 

• Watchdog activation current is adjustable: 1.5 mA typ. (WADJ pin is open) 
• Watchdog trigger time is adjustable*2: 46 ms typ. (CDLY = 10 nF) 
• Product type is selectable: S-19516 Series (Product with WEN pin (Output: WO / RO pin)) 
 S-19517 Series (Product without WEN pin (Output: WO pin and RO pin)) 
• Autonomous watchdog operation function: Watchdog timer operates due to detection of load current. 
• Watchdog mode: Window mode 

 
Overall 

• Current consumption: 3.0 μA typ. (During watchdog timer deactivation) 
 5.0 μA typ. (During watchdog timer activation) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 

 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time and the watchdog trigger time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 

 S-19516 S-19517
1 VOUT VOUT
2 WADJ WADJ
3 DLY DLY
4 NC NC
5 VSS VSS
6 WO/RO RO
7 WEN WO
8 WI WI
9 VIN VIN

 S-19516 S-19517
1 VOUT VOUT
2 WADJ WADJ
3 VSS VSS
4 DLY DLY
5 WO/RO RO
6 WEN WO
7 WI WI
8 VIN VIN

HSOP-8A 

8

5

6

7

1

4

3

2

TO-252-9S
5

1 2 3 4 6 7 8 9

9 RO
10 WO
11 NC
12 WI
13 NC
14 EN
15 VIN
16 VIN

 S-19509A
1 VOUT
2 WEN
3 DLY
4 NC
5 VSS
6 WO/RO
7 WI
8 EN
9 VIN

 S-19509B
1 VOUT
2 VOUT
3 NC
4 WADJ
5 NC
6 VSS
7 NC
8 DLY

 S-19509A
1 VOUT
2 WEN
3 VSS
4 DLY
5 WO/RO
6 WI
7 EN
8 VIN

5
4

6

8
7

2
3

1

12
13

11

9
10

15
14

16
HTSSOP-16

HSOP-8A 

8

5

6

7

1

4

3

2

TO-252-9S
5

1 2 3 4 6 7 8 9



 Features 
Regulator block 

• Output voltage: 3.3 V, 5.0 V 
• Input voltage: 3.0 V to 36.0 V 
• Output voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Dropout voltage: 100 mV typ. (5.0 V output product, IOUT = 100 mA) 
• Output current: Possible to output 500 mA (VIN = VOUT(S) + 1.0 V)*1 
• Input and output capacitors: A ceramic capacitor of 1.0 μF or more can be used. 
• Built-in overcurrent protection circuit: Limits overcurrent of output transistor. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in ON / OFF circuit: Ensures long battery life. 

 
Detector block 

• Detection voltage: 2.6 V to 4.7 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±2.0% (Tj = −40°C to +150°C) 
• Hysteresis width: 0.12 V min. 
• Release delay time is adjustable*2: 20 ms typ. (CDLY = 10 nF) 

 
Watchdog timer block 

• Watchdog activation current: 1.5 mA typ. (WADJ pin is open) 
• Watchdog trigger time is adjustable*2: 46 ms typ. (CDLY = 10 nF) 
• Product type is selectable: S-19519A Series  

(TO-252-9S package product, HSOP-8A package product) 
 S-19519B Series (HTSSOP-16 package product) 
• Autonomous watchdog operation function: Watchdog timer operates due to detection of load current. 
• Watchdog mode: Window mode 

 
Overall 

• Current consumption: 3.2 μA typ. (During regulator operation, during watchdog timer deactivation) 
 0.1 μA typ. (During regulator stop) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 qualified*3 
*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  The release delay time and the watchdog trigger time can be adjusted by connecting CDLY to the DLY pin. 
*3.  Contact our sales representatives for details. 
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μ

• Detection voltage: 2.0 V to 5.0 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±2.0% 
• Input voltage: VDD = 0.9 V to 6.0 V 
• Hysteresis width: 5% typ. 
• Current consumption during watchdog timer operation: 3.8 μA typ. 
• Reset time-out period: 14.5 ms typ. (CPOR = 2200 pF) 
• Watchdog time-out period: 24.6 ms typ. (CWDT = 470 pF) 
• Watchdog operation is switchable: Enable, Disable 
• Watchdog operation voltage range: VDD = 2.5 V to 6.0 V 
• Watchdog mode switching function*1: Time-out mode, window mode 
• Watchdog input edge is selectable: Rising edge, falling edge, both rising and falling edges 
• Product type is selectable: S-19400 Series 

(Product with W
___

 / T pin (Output: WDO
________

 pin)) 
 S-19401 Series 

(Product without W
___

 / T pin (Output: RST
_______

 pin, WDO
________

 pin)) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*2  

*1.  The S-19401 Series is fixed to the window mode. 
*2.  Contact our sales representatives for details. 

μ

• Detection voltage: 2.0 V to 5.0 V, selectable in 0.1 V step 
• Detection voltage accuracy: ±2.0% 
• Input voltage: VDD = 0.9 V to 6.0 V 
• Hysteresis width: 5% typ. 
• Current consumption during watchdog timer operation: 3.8 μA typ. 
• Reset time-out period: 14.5 ms typ. (CPOR = 2200 pF) 
• Watchdog time-out period: 24.6 ms typ. (CWDT = 470 pF) 
• Watchdog operation is switchable: Enable, Disable 
• Watchdog operation voltage range: VDD = 2.5 V to 6.0 V 
• Watchdog input edge is selectable: Rising edge, falling edge 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*1  

*1.  Contact our sales representatives for details. 
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• Input voltage: 4.0 V to 36.0 V 
• Output voltage (externally set): 2.5 V to 12.0 V 
• Output current: 600 mA
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 91% 
• Oscillation frequency: 2.2 MHz typ.  
• Overcurrent protection function: 1.2 A typ. (pulse-by-pulse method) 
• Thermal shutdown function: 170°C typ. (detection temperature) 
• Short-circuit protection function: Hiccup control, Latch control 
• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump  
• AEC-Q100 qualified*1  
  

*1. Contact our sales representatives for details. 

• Input voltage: 4.0 V to 36.0 V 
• Output voltage (externally set): 2.5 V to 12.0 V 
• Output current: 600 mA
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 95% 
• Oscillation frequency: 400 kHz typ.  
• Overcurrent protection function: 1.2 A typ. (pulse-by-pulse method) 
• Thermal shutdown function: 170°C typ. (detection temperature) 
• Short-circuit protection function: Hiccup control, Latch control 
• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump 
• AEC-Q100 qualified*1 

*1. Contact our sales representatives for details. 

• Input voltage: 4.0 V to 18.0 V 
• Output voltage (externally set): 1.0 V to 12.0 V 
• Output current: 600 mA
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 91% 
• Oscillation frequency: 2.2 MHz typ.  
• Overcurrent protection function: 1.2 A typ. (pulse-by-pulse method) 
• Thermal shutdown function: 170°C typ. (detection temperature) 
• Short-circuit protection function: Hiccup control, Latch control 
• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*1  
  

*1. Contact our sales representatives for details. 

 

• Input voltage: 4.0 V to 18.0 V 
• Output voltage (externally set): 2.5 V to 12.0 V 
• Output current: 600 mA
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 95% 
• Oscillation frequency: 400 kHz typ.  
• Overcurrent protection function: 1.2 A typ. (pulse-by-pulse method) 
• Thermal shutdown function: 170°C typ. (detection temperature) 
• Short-circuit protection function: Hiccup control, Latch control 
• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 qualified*1  

*1. Contact our sales representatives for details. 
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• Input voltage: 4.0 V to 36.0 V 
• Output voltage (externally set): 2.5 V to 12.0 V 
• Output current: 1 A
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 91% 
• Oscillation frequency: 2.2 MHz typ.  
• Overcurrent protection function: 1.85 A typ. (pulse-by-pulse method) 
• Thermal shutdown function: 170°C typ. (detection temperature) 
• Short-circuit protection function: Hiccup control, Latch control 
• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump  
• AEC-Q100 qualified*1  
  
*1. Contact our sales representatives for details. 
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• Input voltage: 4.0 V to 36.0 V 
• Output voltage (externally set): 2.5 V to 12.0 V 
• Output current: 600 mA
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 91% 
• Oscillation frequency: 2.2 MHz typ.  
• Spread spectrum clock generation function: FSSS = +6% typ. (Diffusion rate) 
• Overcurrent protection function: 1.2 A typ. (pulse-by-pulse method) 
• Thermal shutdown function: 170°C typ. (detection temperature) 
• Short-circuit protection function: Hiccup control, Latch control 
• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump  
• AEC-Q100 in qualified*1  
  

*1. Contact our sales representatives for details. 

• Input voltage: 4.0 V to 36.0 V 
• Output voltage (externally set): 2.5 V to 12.0 V 
• Output current: 1 A
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 91% 
• Oscillation frequency: 2.2 MHz typ.  
• Spread spectrum clock generation function: FSSS = +6% typ. (Diffusion rate) 
• Overcurrent protection function: 1.85 A typ. (pulse-by-pulse method) 
• Thermal shutdown function: 170°C typ. (detection temperature) 
• Short-circuit protection function: Hiccup control, Latch control 
• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump  
• AEC-Q100 qualified*1  
  

*1. Contact our sales representatives for details. 



• Input voltage: 4.0 V to 18.0 V 
• Output voltage (externally set): 1.0 V to 12.0 V 
• Output current: 1 A
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 91% 
• Oscillation frequency: 2.2 MHz typ.  
• Overcurrent protection function: 1.85 A typ. (pulse-by-pulse method) 
• Thermal shutdown function: 170°C typ. (detection temperature) 
• Short-circuit protection function: Hiccup control, Latch control 
• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
  
• AEC-Q100 qualified*1  
  
*1. Contact our sales representatives for details. 

• Input voltage: 4.0 V to 18.0 V 
• Output voltage (externally set): 1.0 V to 12.0 V 
• Output current: 600 mA
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 91% 
• Oscillation frequency: 2.2 MHz typ.  
• Spread spectrum clock generation function: FSSS = +6% typ. (Diffusion rate) 
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• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*1  
  

*1. Contact our sales representatives for details. 

• Input voltage: 4.0 V to 18.0 V 
• Output voltage (externally set): 1.0 V to 12.0 V 
• Output current: 1 A
• FB pin voltage accuracy: ±1.5%  
• Efficiency: 91% 
• Oscillation frequency: 2.2 MHz typ.  
• Spread spectrum clock generation function: FSSS = +6% typ. (Diffusion rate) 
• Overcurrent protection function: 1.85 A typ. (pulse-by-pulse method) 
• Thermal shutdown function: 170°C typ. (detection temperature) 
• Short-circuit protection function: Hiccup control, Latch control 
• 100% duty cycle operation:  
• Soft-start function: 5.8 ms typ. 
• Under voltage lockout function (UVLO): 3.35 V typ. (detection voltage) 
• Input and output capacitors: Ceramic capacitor compatible 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• AEC-Q100 qualified*1  
  

*1. Contact our sales representatives for details. 
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• Output voltage (externally set): 3.3 V to 20.0 V, settable via an external resistor 
• Output voltage (internally set): 3.3 V to 15.0 V, selectable in 0.1 V step 
• Input voltage: 4.5 V to 36.0 V 
• Output voltage accuracy: ±2.3% (1.0 mA ≤ IOUT ≤ 30 mA, Tj = −40°C to +150°C) 
• Dropout voltage: 240 mV typ. (3.3 V output product, IOUT = 300 mA) 
• Current consumption: During operation: 80 μA typ., 170 μA max. (Tj = −40°C to +150°C) 

During power-off:  1.0 μA typ., 5.0 μA max. (Tj = −40°C to +90°C) 
• Output current: Possible to output 400 mA (VIN ≥ VOUT(S) + 2.0 V)*1 
• Output capacitor: A ceramic capacitor of 4.7 μF or more can be used. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in overvoltage detection circuit: Detects an output short-circuit of the higher voltage. 
• Built-in ON / OFF circuit: Ensures long battery life. 
• Constant current source pull-down is selectable. 
• Current monitoring function: Possible to monitor load current by monitoring the CSO pin voltage. 
• Current limit function: Possible to adjust a current limit value via an external resistor. 
• Reverse current protection function: IREV = 45 μA max. 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump  
• AEC-Q100 qualified*2  

*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  Contact our sales representatives for details. 
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• Output voltage (externally set): 3.3 V to 20.0 V, settable via an external resistor 
• Output voltage (internally set): 3.3 V to 15.0 V, selectable in 0.1 V step 
• Input voltage: 4.5 V to 36.0 V 
• Output voltage accuracy: ±2.3% (1.0 mA ≤ IOUT ≤ 30 mA, Tj = −40°C to +150°C) 
• Dropout voltage: 240 mV typ. (3.3 V output product, IOUT = 300 mA) 
• Current consumption: During operation: 80 μA typ., 170 μA max. (Tj = −40°C to +150°C) 

During power-off:  1.0 μA typ., 5.0 μA max. (Tj = −40°C to +90°C) 
• Output current: Possible to output 600 mA (VIN ≥ VOUT(S) + 2.0 V)*1 
• Output capacitor: A ceramic capacitor of 4.7 μF or more can be used. 
• Built-in thermal shutdown circuit: Detection temperature 170°C typ. 
• Built-in overvoltage detection circuit: Detects an output short-circuit of the higher voltage. 
• Built-in ON / OFF circuit: Ensures long battery life. 
• Constant current source pull-down is selectable. 
• Current monitoring function: Possible to monitor load current by monitoring the CSO pin voltage. 
• Current limit function: Possible to adjust a current limit value via an external resistor. 
• Reverse current protection function: IREV = 45 μA max. 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free  
• Withstand 45 V load dump  
• AEC-Q100 qualified*2  

*1.  Please make sure that the loss of the IC will not exceed the power dissipation when the output current is large. 
*2.  Contact our sales representatives for details. 
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• Power supply voltage:  VDD = 2.7 V to 10.0 V 
• Current consumption during operation: ISS1 = 12 μA typ., ISS1 = 24 μA max. (Tj = −40°C to +105°C) 
• ON resistance: RON = 1.1 Ω typ., RON = 3.7 Ω max. (Tj = −40°C to +105°C) 
• Limit current: 40 mA to 100 mA, selectable in 10 mA step 
• Load short-circuit detection current: ILIM × 0.3 to ILIM × 1.0 (ISHORT ≥ 30 mA), selectable in 0.1 step 
• Load open detection current: 2.5 mA to 30 mA, selectable in 2.5 mA step 
• Built-in thermal shutdown circuit: Detection temperature 165°C typ. 

Selectable in hysteresis type or latch type 
• Built-in ON / OFF circuit: Ensures long battery life. 
• Operation temperature range: Ta = −40°C to +105°C 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 qualified *1 

*1.  Contact our sales representatives for details. 

• Input voltage:  4.5 V to 36.0 V 
• Current consumption: During operation:  55 μA typ., 95 μA max. (Tj = −40°C to +150°C) 
 During power-off:  0.6 μA typ., 2.0 μA max. (Tj = −40°C to +125°C) 
• ON resistance: RON = 0.6 Ω typ., 1.0 Ω max. (Tj = −40°C to +125°C) 
• Limit current: 100 mA to 300 mA, selectable in 10 mA step 
• Limit current accuracy: ±10% (ILIM(S) = 200 mA to 300 mA) 
• Current monitor function: Possible to monitor load current by monitoring the CSO pin voltage. 
• Built-in thermal shutdown circuit: Latch type*1, detection temperature 170°C typ. 
• Build-in overvoltage detection circuit: Detects an output short-circuit of the higher voltage. 
• Built-in ON / OFF circuit: Ensures long battery life. 
• Under voltage lockout function (UVLO): 2.6 V typ. (Detection voltage) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 in process*2 

 
*1.  Please contact our sales representatives for products with hysteresis type. 
*2.  Contact our sales office for details. 

 

• Input voltage:  4.5 V to 36.0 V 
• Current consumption: During operation:  55 μA typ., 95 μA max. (Tj = −40°C to +150°C) 
 During power-off:  0.6 μA typ., 2.0 μA max. (Tj = −40°C to +125°C) 
• ON resistance: RON = 0.6 Ω typ., 1.0 Ω max. (Tj = −40°C to +125°C) 
• Limit current: 300 mA to 600 mA, selectable in 10 mA step 
• Limit current accuracy: ±10% 
• Current monitor function: Possible to monitor load current by monitoring the CSO pin voltage. 
• Built-in thermal shutdown circuit: Latch type*1, detection temperature 170°C typ. 
• Build-in overvoltage detection circuit: Detects an output short-circuit of the higher voltage. 
• Built-in ON / OFF circuit: Ensures long battery life. 
• Under voltage lockout function (UVLO): 2.6 V typ. (Detection voltage) 
• Operation temperature range: Ta = −40°C to +125°C 
• Lead-free (Sn 100%), halogen-free 
• Withstand 45 V load dump 
• AEC-Q100 in process*2 

*1.  Please contact our sales representatives for products with hysteresis type. 
*2.  Contact our sales office for details. 
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• High-accuracy voltage detection circuit for each cell 
 Overcharge detection voltage n (n = 1 to 6): 2.500 V to 4.500 V (25 mV step) Accuracy ±20 mV (Ta = +25°C) 
   Accuracy ±30 mV (Ta = −5°C to +55°C) 
 Overcharge release voltage n (n = 1 to 6): 2.300 V to 4.500 V*1 Accuracy ±50 mV 
 Overdischarge detection voltage n (n = 1 to 6): 1.500 V to 3.000 V (100 mV step)*2, *3 Accuracy ±80 mV 
 Overdischarge release voltage n (n = 1 to 6): 1.500 V to 3.300 V*4 Accuracy ±100 mV 
• Self-test results to confirm overcharge and overdischarge detection operations can be output from OUT2 pin. 
 Delay time shortening during self-test: Available, unavailable 
 Self-test result output latch: Available, unavailable 
• Each delay time is settable by an internal circuit only (External capacitors are not necessary). 
  Detection delay time: 32 ms, 64 ms, 128 ms, 256 ms 
  Release delay time: 2.0 ms, 4.0 ms, 8.0 ms, 16.0 ms 
• Switching control for 3-serial to 6-serial cell is possible by inputting voltage to the SEL1 pin and the SEL2 pin. 
• Two detection signal types:   
  Common: OUT1 pin: Overcharge and overdischarge detection signal 
  Separate: OUT1 pin: Overcharge detection signal 
   OUT2 pin: Overdischarge detection signal 
• Output form: CMOS output, Nch open-drain output 
• Output logic: Active "H", active "L" 
• High-withstand voltage: Absolute maximum rating 28.0 V 
• Wide operation voltage range: 6.0 V to 28.0 V 
• Wide operation temperature range: Ta = −40°C to +105°C 
• Low current consumption 
  During operation: 18 μA max. (Ta = +25°C) 
• Lead-free (Sn 100%), halogen-free 
• AEC-Q100 qualified*5 
• This IC has been developed for the battery management system in accordance with ISO 26262.  

ABLIC Inc. can provide a safety manual for this IC.*5, *6 
 

*1. Overcharge release voltage = Overcharge detection voltage − Overcharge hysteresis voltage 
 (Overcharge hysteresis voltage n (n = 1 to 6) is selectable from 0 V to 400 mV in 50 mV step.) 
*2. Set the voltage difference between the overcharge detection voltage and overdischarge detection voltage to 2.5 V 

or lower. 
 Set the voltage ratio so that the following formula is satisfied: 

 Overcharge detection voltage  0.7 > Overdischarge detection voltage 
*3. When the S-19192 Series is used for monitoring a 3-serial-cell battery, set the overdischarge detection voltage n (n 

= 1 to 6) to 2.0 V or higher. 
*4. Overdischarge release voltage = Overdischarge detection voltage + Overdischarge hysteresis voltage 
 (Overdischarge hysteresis voltage n (n = 1 to 6) is selectable from 0 V to 0.7 V in 100 mV step.) 
*5. Contact our sales representatives for details. 
*6. A Non-Disclosure Agreement is necessary when providing the documents. 
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9 NC
10 OUT2
11 OUT1
12 SEL2
13 SEL1
14 CLK
15 RSTB
16 VDD2
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•  High-accuracy voltage detection circuit 
 Cell balancing detection voltage: 2.0 V to 4.6 V (5 mV step) Accuracy ±12 mV (2.0 V ≤ VBU < 2.4 V) 
   Accuracy ±0.5% (2.4 V ≤ VBU ≤ 4.6 V) 
 Cell balancing release voltage: 2.0 V to 4.6 V*1 Accuracy ±24 mV (2.0 V ≤ VBL < 2.4 V) 
   Accuracy ±1.0% (2.4 V ≤ VBL ≤ 4.6 V) 
 Overcharge detection voltage: 2.0 V to 4.6 V (5 mV step) Accuracy ±12 mV (2.0 V ≤ VCU < 2.4 V) 
   Accuracy ±0.5% (2.4 V ≤ VCU ≤ 4.6 V) 
 Overcharge release voltage: 2.0 V to 4.6 V*2 Accuracy ±24 mV (2.0 V ≤ VCL < 2.4 V) 
   Accuracy ±1.0% (2.4 V ≤ VCL ≤ 4.6 V) 
•  Built-in Nch transistor with ON resistance of 5 Ω typ. between the CB pin and the VSS pin 
•  Current consumption: 2.0 μA max. (Ta = +25°C) 
•  Delay times are generated only by an internal circuit (External capacitors are unnecessary). 
•  CO pin output form and output logic are selectable: CMOS output  Active "H", active "L" 
 Nch open-drain output Active "H", active "L" 
•  Switchable to power-saving mode by using the CE

_____

 pin 
•  Operation temperature range: Ta = −40°C to +105°C 
•  Lead-free (Sn 100%), halogen-free 
•  AEC-Q100 qualified*3 

 
*1. Cell balancing release voltage = Cell balancing detection voltage − Cell balancing hysteresis voltage 
 (Cell balancing hysteresis voltage can be selected as 0 V or from a range of 0.1 V to 0.7 V in 50 mV step.) 
*2. Overcharge release voltage = Overcharge detection voltage − Overcharge hysteresis voltage 
 (Overcharge hysteresis voltage can be selected as 0 V or from a range of 0.1 V to 0.7 V in 50 mV step.) 
*3. Contact our sales representatives for details. 
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6 CB
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 High-accuracy voltage detection circuit for each cell 
Overcharge detection voltage n (n = 1 to 5) 
 3.60 V to 4.50 V (50 mV step)  

Accuracy 20 mV (Ta = 25 C)  
Accuracy 30 mV (Ta = 5 C to 55 C) 

Overcharge hysteresis voltage n (n = 1 to 5) 
 0.0 mV to 550 mV (50 mV step)  

300 mV to 550 mV Accuracy 20% 
100 mV to 250 mV Accuracy 50 mV 

0.0 mV to 50 mV Accuracy 25 mV 
 Self-test operation to confirm overcharge detection is available.  
 Cascade connection is available.  
 Delay times for overcharge detection can be set by an internal circuit only (External capacitors are unnecessary).  
 High-withstand voltage: Absolute maximum rating 26 V 
 Wide operation voltage range: 6 V to 24 V 
 Wide operation temperature range: Ta = 40 C to 85 C 
 Low current consumption 

At VCUn  1.0 V for each cell: 10 A max. (Ta = 25 C) 
At 2.3 V for each cell: 8 A max. (Ta = 25 C) 

 Lead-free (Sn 100%), halogen-free 
 AEC-Q100 qualified *1 

 
*1.  Contact our sales office for details. 
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Smaller footprint. Energy efficiency. Safe, 
reliable, dependable.
ABLIC world class watch manufacturing 
yielded ultra low current consumption, low 
voltage operation, and super-small package 
technology for ABLIC’s solutions. 
Fine craftsmanship delivering the highest 
quality and reliability semiconductor products 
meeting and exceeding industry standards for 
automotive, consumer, and other demanding 
applications. ABLIC’s solutions - moving 
technology forward.

(Specifications are subject to change without notice.)
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