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芯 洲 科 技  
Silicon Content Technology 

 

3V-40V Vin, 300mA, 2.4uA IQ, Low-Dropout Regulator with PG Feature 

 

FEATURES 
• Wide Input Range: 3V-40V 

• With up to 45V Transient Input Voltage 

• Maximum Output Current: 300mA 

• Output Voltage:  

➢ 3.3V and 5V (Fixed Output) 

➢ 1.2V, 1.8V, 2.5V, 3V, 4.2V and 4.5V 
(Need contact SCT sales) 

• Output Voltage Accuracy: 

➢ TJ= 25℃ : ±1% 

➢ TJ= -40℃~ 150℃ : ±2% 

• Low Quiescent Current: 2.4uA 

• Low Dropout Voltage ： 

➢ 230mV at 100mA load current 

➢ 470mV at 200mA load current 

• Support Output Capacitors Range:  

➢ 3.3uF~220uF 

➢ Low-ESR: 0.001Ω~ 5 Ω   

• 550us Internal Soft-start Time 

• Integrated Short-Circuit Protection with OCFB 
(Over Current Fold-back) Feature 

• Precision Enable Threshold for Programmable 
Input Voltage Under-Voltage Lock Out Protection 
(UVLO) 
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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 Figure 7. 

Revision 1.2: Update Part Number. 

Revision 1.3: Update DEVICE ORDER INFORMATION and TAPE AND REEL INFORMATION. 

Revision 1.4: Update MSL level and add test condition for Load regulation. 

Revision 1.5: Update Load regulation. 

Revision 1.6: Update Package Marking. 

DEVICE ORDER INFORMATION  

http://www.silicontent.com/


http://www.silicontent.com/


SCT71403 Series 

 

       4     For more information www.silicontent.com    © 2022  Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT71403 Series 

RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Td_PGF PG signal turn to low delay 
From VOUT<0.85xVOUT(NOM) to PG 
falling edge delay time 

 12  us 

Thermal Protection 

TSD 
Thermal shutdown threshold(3) TJ rising  170  °C 

 Hysteresis  15  °C 

(1) The dropout voltage is defined as VIN-VOUT, when force VIN is 100mV below the value of VOUT for VIN=VOUT(NOM)+1V. 

(2) PSRR is derived from bench characterization, not production test. 

(3) Thermal shutdown threshold is derived from bench characterization, not production test. 
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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 Figure 4. Shutdown Current vs Ambient Temperature 

 

Figure 5. Shutdown Current vs Input Voltage 

 

Figure 6. Dropout Voltage vs Output Current  
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FUNCTIONAL BLOCK DIAGRAM 

 
Figure 19. Functional Block Diagram 
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Over Current Limit and Foldback Current Limit 

The SCT71403 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 a hybrid brick-wall foldback scheme. The current limit 
transitions from a brick-wall scheme to a foldback scheme at the foldback voltage (VFOLDBACK). In a high-load current 
fault with the output voltage above VFOLDBACK, the brick-wall scheme limits the output current to the current limit (IOC). 
When the output voltage drops below VFOLDBACK, a foldback current limit activates that scales back the current limit. 
When the output is shorted, the device supplies a typical current called the short-circuit current limit (ISC). IOC and 
ISC are listed in the Electrical Characteristics table.  

The output voltage is not regulated when the device is in current limit. When a current limit event occurs, the 
regulator begins to heat up because of the increase in power dissipation. When the device is in brick-wall current 
limit, the pass transistor dissipates power [(VIN–VOUT)×IOC ]. When the output is shorted and the output voltage is 
less than VFOLDBACK, the pass transistor dissipates power [(VIN–VOUT)×ISC ]. If thermal shutdown is triggered, the 
device turns off. After the device cools down, the internal thermal shutdown circuit turns the device back on. If the 
output current fault condition persists, the device cycles between current limit and thermal shutdown. 

The foldback voltage (VFOLDBACK) of SCT71403 series products was set to [50%xVOUT(NOM)], when VOUT falling during 
over current faults or shorting events. And it will recovery to brick-wall scheme from a foldback current limit scheme 
when the output voltage rises up to [56%xVOUT(NOM)], when over current faults or short events disappear. 

With the over current foldback limit feature, the SCT71403 series products would be more robust and safer when 
over current faults and shorting events occur. But it also requires the maximum loading current shomԠ
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In some applications, the VIN and the VOUT 
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Input Capacitor and Output Capacitor 

SCT recommends adding a 2.2μF or greater capacitor with a 0.1μF bypass capacitor in parallel at VIN pin to keep 
the input voltage stable. Aluminum electrolytic capacitor or other capacitor with high capacitance is suggested for 
the system power with large voltage spike. The voltage rating of the capacitors must be greater than the maximum 
input voltage  

To ensure loop stability, the SCT71403 series products requires an output capacitor with a minimum effective 
capacitance value of 3.3μF. And the series products could support output capacitor range from 3.3uF to 220uF and 
with an ESR range between 0.001Ω and 5Ω. SCT recommends selecting a X5R- or X7R-type 4.7uF~10uF ceramic 
capacitor with low ESR over temperature range to improve the load transient response. 

When using large output capacitor with higher ESR resistor, for example 100uF output electrolytic capacitor with 
1Ω ESR resistor in the application, SCT recommends adding extra 10uF low ESR output capacitor parallel 
connection with the large electrolytic capacitor, this will eliminate the undershoot/overshoot voltage caused by the 
large ESR resistor and get better load transient performance. 

 

Figure 29. SCT71403 Stability vs Output Capacitor 
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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, or else it may result in deterioration 
of the properties of the chip. Using below equations to calculate the power dissipation and estimate the junction 
temperature. 

The power dissipation can be calculated using Equation 4. Because IGND « IOUT, the term VIN x IGND in Equation 4 could 
be ignored. 

𝑃𝐷 = (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇) × 𝐼𝑂𝑈𝑇 + 𝑉𝐼𝑁 ⁡× 𝐼𝐺𝑁𝐷 (4) 

The junction temperature can be estimated using Equation 5. RθJA_EVM is the junction-to-ambient thermal resistance 
based on customer’s PCB. Verify the application and allow sufficient margins in the thermal design by the following 
method is used to calculate the junction temperature TJ. 

𝑇𝐽 = 𝑇𝐴 + 𝑃𝐷 ⁡× 𝑅𝜃𝐽𝐴_𝐸𝑉𝑀 (5) 

RθJA_EVM is a critical parameter and depends on many factors such as the following: 

• Power dissipation  

• Air temperature/flow  

• PCB area  

• Copper heat-sink area  

• Number of thermal vias under the package  

• Adjacent component placement 

For the SCT71403 series products, the maximum allowable power dissipation of different packages was listed in 
the following table, and the test results are based on our EVM board, larger power dissipation will trigger thermal 

shutdown protection. As a result, we could calculate the RJA_EVM of different packages. The following table is just 
for your reference based on our EVM test, please leave enough margin when you design thermal performance. 

The PCB information of our EVM: 2-layer, 1 oz Cu, 50mm x 30mm size. 

Thermal Performance of Different Packages Based on EVM Test 

Package 
Max Allowable PD (W) 

(Not Trigger TSD
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THERMAL CHARACTERISTICS 

 

Figure 30. Maximum Output Current vs Input Voltage, 
VOUT=5V of Different Packages ,TJ ≤ TSD_R 

 

Figure 31. Maximum Output Current vs Input Voltage, 
VOUT=3.3V of Different Packages ,TJ ≤ TSD_R 

 

Figure 32. Maximum Allowed Power Dissipation vs Ambient 

Temperature, DFN2X2,TJ ≤ 150℃ 

 

Figure 33. Maximum Output Current vs Input Voltage, 

DFN2X2,TJ ≤ 150℃ 

 

Figure 34. Maximum Allowed Power Dissipation vs Ambient 

Temperature, SOT23-5L,TJ ≤ 150℃ 

 

Figure 35. Maximum Output Current vs Input Voltage, 

SOT23-5L,TJ ≤ 150℃ 
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Figure 36. Maximum Allowed Power Dissipation vs Ambient 

Temperature, EMSOP-8L,TJ ≤ 150℃ 

Figure 37. Maximum Output Current vs Input Voltage, 

EMSOP-8L,TJ ≤ 150℃ 

Figure 38. Maximum Allowed Power Dissipation vs Ambient 

Temperature, TQFN3X3-8L,TJ ≤ 150℃ 

Figure 39. Maximum Output Current vs Input Voltage, 

TQFN3X3-8L,TJ ≤ 150℃ 
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Application Waveforms 

Vin=Vout +1V, unless otherwise noted 

 

Figure 40. Power up (Iload=10mA) 

 

Figure 41. Power down (Iload=10mA) 

 

Figure 42 Slow Power up (Iload=10mA) 

  

Figure 43. Slow Power down (Iload=10mA) 

 

Figure 44. Enable  (Iload=10mA) 

 

Figure 45. Disable (Iload=10mA)  
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Application Waveforms(Continued) 

Vin=Vout +1V, unless otherwise noted 

 

Figure 52. DC-DC Load Transient  

(1mA-300mA) ,VOUT=5V 

 

 Figure 53. DC-DC Load Transient  

(1mA-300mA) ,VOUT=3.3V 

 

Figure 54. Enter Short Circuit Protection 

 

Figure 55. Exit Short Circuit Protection 

 

Figure 56. Enter Over Temperature  Protection 

 

Figure 57. Exit Over Temperature  Protection 
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Layout Guideline 

Proper PCB layout is a critical for SCT71403’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 
vias on the copper under the thermal pad. 

5. If using large electrolytic capacitor with high ESR resistor, SCT recommends adding a 10uF low ESR capacitor 

 parallel connection with the large electrolytic capacitor. 

 

Figure 58. PCB Layout Example 
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Figure 59. PCB Layout Example 

SCT71403FxxDVAR 

VIN

EN

NC NC

VOUT1

3

2

5

7

6

NC

4

GND

NC

8

 

Figure 60. PCB Layout Example 
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Figure 61. PCB Layout Example 

SCT71403FxxTWDR 
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PACKAGE INFORMATION 

 
 

TQFN2X2-6L Package Outline Dimensions 
 

Symbol 
Dimensions in Millimeters Dimensions in Inches 
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PACKAGE INFORMATION 
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PACKAGE INFORMATION 

 
 

TQFN3X3-8L 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. 
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TAPE AND REEL INFORMATION 

 

 

 

 

 

TQFN2X2-6L 

NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third 
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any 
application. SCT will not assume any legal responsibility for any said applications. 
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TAPE AND REEL INFORMATION 

 

 

 

 

 

SOT23-5L 

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

 

 

 

 

 

EMSOP-8 

NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third 
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any 
application. SCT will not assume any legal responsibility for any said applications. 
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