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芯 洲 科 技  
Silicon Content Technology 

 

3V-40V Vin, 200mA, Ultra-Low Quiescent Current LDO                               
with Adjustable Output Voltage 

 

FEATURES 
• Qualified for Automotive Applications 

• AEC-Q100 Qualified with the Following 
Results: 

- Device Temperature Grade 1: -40°C to 125°C 

Ambient Operating Temperature Range 

- Device HBM ESD Classification Level H2 

- Device CDM ESD Classification Level C5 

• Wide Input Range: 3V-40V 

• With up to 45V Transient Input Voltage 

• Maximum Output Current: 200mA 

• Output Voltage: 1.215V~25V 

• Output Voltage Accuracy: 

➢ TJ= 25℃ : ±1% 

➢ TJ= -40℃~ 150℃ : ±2% 

• Ultra-Low Quiescent Current: 2.6µA  

• Low Dropout Voltage ： 

➢ 270mV at 200mA load current 

• Support Output Capacitors Range:  

➢ 3.3uF~220uF 

➢ Low-ESR: 0.001Ω~ 5 Ω   

• 1.6ms Internal Soft-start Time 

• Current Limit Protection with VIN_HIGH Control 

• Precision Enable Threshold for Programmable 
Input Voltage Under-Voltage Lock Out 
Protection (UVLO) Threshold and Hysteresis 

• Over-Temperature Protection 

• Available Package: TDFN3X3-8 

APPLICATIONS 
• Automotive Head Units 

• Headlights 

• Body Control Modules 

• Inverter and Motor Controls 

DESCRIPTION 
The SCT71402Q series products is a low-dropout linear 
regulator designed to operate with a wide input-voltage 
range from 3V to 40V and 200mA output current with 
enable control. The SCT71402Q series products is stable 
with 3.3uF~220uF output capacitors, and 10uF ceramic 
capacitor is recommended. 

Only 2.6-µA typical quiescent current at light load makes 
the SCT71402Q series products ideal choices for portable 
devices with battery power supply and an   optimal 
solution for powering microcontrollers (MCUs) and 
CAN/LIN transceivers in always-on systems.  

The SCT71402Q series products integrated short-circuit 
and overcurrent protection with VIN_HIGH Control 
feature, which makes the device more reliable during 
transient high-load current faults or shorting events. 

The SCT71402Q series products provide adjustable 
output voltage
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REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.0: Release to production.  

Revision 1.1: Update the ELECTRICAL CHARACTERISTICS. 

Revision 1.2: Update DEVICE ORDER INFORMATION, TAPE AND REEL INFORMATION and THERMAL 
INFORMATION. 

DEVICE ORDER INFORMATION  

Orderable Device O

R
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RECOMMENDED OPERATING CONDITIONS 
Over operating free-
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THERMAL INFORMATION 

The value of RθJA and RθJC 
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ELECTRICAL CHARACTERISTICS 
VIN=VOUT+1V, COUT=10uF, TJ= -40°C~125°C, typical value is tested under 25°C.  

SYMBOL 
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TYPICAL CHARACTERISTICS 

 

Figure 1. Quiescent Current vs Output Current 

 

Figure 2. Quiescent Current vs Input Voltage, No load 

 

Figure 3. Quiescent Current vs Ambient Temperature
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TYPICAL CHARACTERISTICS (continued) 

 

Figure 7. Output Voltage vs Output Current 

 

Figure 8. Shutdown Current vs Ambient Temperature 
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TYPICAL CHARACTERISTICS (continued) 

 

 Figure 11. PSRR vs Frequency at Iout=10mA, COUT=4.7uF 

 

 Figure 12. PSRR vs Frequency at Iout=100mA, COUT=4.7uF 

 

 Figure 13. PSRR vs Frequency at Iout=10mA, COUT=10uF 

 

 Figure 14. PSRR vs Frequency at Iout=100mA, COUT=10uF 

 

 Figure 15. PSRR vs Frequency at Iout=10mA, COUT=22uF 

 

 Figure 16. PSRR vs Frequency at Iout=100mA, COUT=22uF 
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FUNCTIONAL BLOCK DIAGRAM 

 
Figure 17. Functional Block Diagram 
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OPERATION 

Overview 

The SCT71402Q series products are 200mA wide input voltage range linear regulators with very low quiescent 
current. These voltage regulators operate from 3V to 40V DC input voltage with supporting 45V transient input 
voltage and consume 2.6μA quiescent current at no load. 

The SCT71402Q series products is stable with 3.3uF~220uF output capacitors, and 10uF ceramic capacitor is 
recommended. An internal 1.6ms soft-start time avoids large inrush current and output voltage overshoot during 
startup. 

The SCT71402Q series products also provide enable control. Other protection features include the VIN input under-
voltage lockout, over current protection and output hard short protection with VIN_HIGH Control feature, which 
makes the device more reliable during transient high-load current faults or shorting events. And thermal shutdown 
protection. 

The SCT71402Q series products provide adjustable output version which can adjust the output voltage from 1.215V 
to 25V
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The SCT71402Q series products has an internal current limit circuit that protects the regulator during transient high-
load current faults or shorting events. The current limit is 400mA when VIN<30V, but SCT71402Q supplies a fold-
back current limit 260mA when VIN>30V.  

The output voltage is not regulated when the device is in current limit. When a current limit event occurs, the 
regulator bd
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APPLICATION INFORMATION 

Typical application 1: 
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Figure 21. SCT71402Q Typical Application Schematic 

Design Parameters 

Design Parameters Example Value 

Input Voltage 12V Normal, 3V~40V 

Output Voltage 5V Normal, 1.215V~25V 

Maximum Output Current 200mA 

Output Capacitor Range (C2) 3.3uF~220uF , recommends 10uF  

Input Capacitor Range (C1) >2.2uF , recommends 10uF 
 

Typical application 2: 
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Figure 22. SCT71402Q Typical Application Schematic with Reverse Polarity Diode 
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Power Dissipation and Thermal Performance 

Power dissipation caused by voltage drop across the LDO and by the output current flowing through the device 
needs to be dissipated out from the chip. The maximum junction temperature is dependent on power dissipation, 
package, the PCB layout, number of used Cu layers, Cu layers thickness and the ambient temperature.  

During normal operation, LDO junction temperature should not exceed 150°C
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THERMAL CHARACTERISTICS 

 

Figure 
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Application Waveforms 

Vin=Vout +1V, unless otherwise noted 

 

Figure 28. Power up (Iload=10mA) 

 

Figure 29. Power down (Iload=10mA) 

 

Figure 30. Slow Power up (Iload=10mA) 

 

 

Figure 31. Slow Power down (Iload=10mA) 

 

Figure 32. DC-DC Load Transient 

(20mA-180mA),VOUT=5V 

 

Figure 33. DC-DC Load Transient  

(50mA-150mA),VOUT=5V 
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Application Waveforms(Continued) 

Vin=Vout +1V, unless otherwise noted 

 

 

Figure 34. Enable (Iload=10mA) 

 

 Figure 35. Disable (Iload=10mA)   

 

Figure 36. Enter Short Circuit Protection 

 

Figure 37. Exit Short Circuit Protection 

 

Figure 38. Enter Over Temperature  Protection(Vin=24V) 

 

Figure 39. Exit Over Temperature  Protection(Vin=24V) 
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Layout Guideline 

Proper PCB layout is a critical for SCT71402Q’s stability, transient performance and good regulation characteristics. 

For better results, follow these guidelines as below: 
 
1. Both input capacitors and output capacitors must be placed as close to the device pins as possible. 

2. It is recommended to bypass the input pin to ground with a 0.1μF bypass capacitor. The loop area formed by 

 the bypass capacitor connection, VIN pin and the GND pin of the system must be as small as possible. 

3. It is recommended to use wide trace lengths or thick copper weight to minimize I×R drop and heat dissipation. 

4. To improve the thermal performance of the device, and maximize the current output at high ambient temperature, 

SCT recommends spreading the copper under the thermal pad as far as possible and placing enough thermal 
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PACKAGE INFORMATION 

  
TDFN3x3-8 Package Outline Dimensions 

 
 
NOTE: 

1. Drawing proposed to be made a JEDEC package outline MO-220 variation. 
2. Drawing not to scale. 
3. All linear dimensions are in millimeters. 
4. Thermal pad shall be soldered on the board. 
5. Dimensions of exposed pad on bottom of package do not include mold flash.  
6. Contact PCB board fabrication for minimum solder mask web tolerances between the pins.  

http://www.silicontent.com/


SCT71402Q Series 

 

       24     For more information www.silicontent.com    © 2023  Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT71402Q Series 

TAPE AND REEL INFORMATION 

 

 

 

 

 

 

NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third 
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