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芯 洲 科 技  
Silicon Content Technology 

 

7V Vin, 6A, High Efficiency Synchronous Step-down DCDC Converter 

FEATURES  

• Wide 2.9V-7V Input Voltage Range 

• 0.6V-DMAX*Vin Output Voltage Range 

• 6A Continuous Output Current 

• Integrated 15mΩ/5mΩ Rdson of HS/LS Power 
MOSFETs 

• Fixed 1ms Soft-start Time 

• Selectable 400KHz, 800KHz and 1.2MHz 
Switching Frequencies  

• Selectable PFM, USM and FCCM Operation 
Modes 

• Selectable 7A, 9A and 13A Current Limit 

• Cycle-by-Cycle Current Limiting 

• Output Over-Voltage Protection 

• Over-Temperature Protection 

• Available in a QFN 12-leads 2mmx3mm Package 

APPLICATIONS 
• Automotive Infotainment 

• Solid state driver 

• Portable Instruments 

• Industrial Supplies 

• Battery-Powered Devices 

 

DESCRIPTION 

The SCT2160 is a high efficiency synchronous step-
down DC-DC converter with 2.9V-7V input voltage 
range and adjustable output voltage down to 0.6V. It 
offers a small saving 2mmx3mm QFN package that 
supplies continuous 6A output current. The device fully 
integrates high-side and low-side power MOSFETs with 
15mΩ/5mΩ on-resistance to minimize the conduction 
loss. 

The SCT2160 adopts a Constant On-Time (COT) 
control to provide fast transient response and easy loop 
stabilization. The switching clock frequency can be 
selected sȅ 　m�䐀̀
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REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.0: Production. 

Revision 1.1: Correct Package Information. 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE 

PACKAGING 
TYPE 

STANDARD 
PACK QTY 
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be used for design purposes. These values were calculated in accordance with JESD51-7 and simulated on a specified JEDEC board.  
They do not represent the performance obtained in an actual application. 
(2) Simulated on SCT standard EVM: SCT2160 Demo Board, 1oz copper thickness, 70mm x 60mm, 4-layer PCB. 
 

 ELECTRICAL CHARACTERISTICS 
VIN=5V, TJ=-40°C~125°C, typical value is tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply and Output 

VIN Operating input voltage  2.9  7 V 

VINUVLO 
VINUVLO HYS  

Vin UVLO rising threshold  2.3 2.5 2.8 V 

VIN UVLO Hysteresis   200  mV 

ISD Shutdown current EN=0, Measured on VIN pin  1 3 uA 

IQ Quiescent current from VIN 
EN=2V, Vout=5V, No load, No 
switching. Measured on VIN pin. 

 150 250 uA 

VCC VCC internal LDO regulator voltage IVCC=0mA 4.5 4.7 5 V 

VCC_LR VCC internal LDO load regulation IVCC=5mA   0.5 % 

IVCC_LIM VCC internal LDO current limit VCC short to ground  30  mA 

Reference and Control Loop 

VREF Reference voltage of FB 2.9V<Vin<7V at Temp=25OC 0.594 0.6 0.606 V 

IFB FB pin leakage current VFB=1.2V  100  nA 

Power MOSFETs 

RDSON_H High side FET on-resistance VCC=5V  15  mΩ 

RDSON_L Low side FET on-resistance VCC=5V  5  mΩ 

Enable and Soft-start 

VEN_H 
VEN_L 

Enable high threshold   1.2  V 

Enable low threshold  1.03 1.1  V 

IEN Enable pin input current EN=1V 1 1.5 2 uA 

TSS Soft-start time VOUT 10% to 90%   1  ms 

Operation Mode 

VMD_FCCM FCCM mode with logic high threshold VCC=5V 4.15   V 

VMD_USM PFM mode with USM logic threshold  1.5  3.5 V 

VMD_PFM PFM mode input logic low threshold    1 V 

Switching Frequency 

FSW Switching frequency 

FSEL=0V  400  kHz 

FSEL=open  800  kHz 

FSEL=5V  1200  kHz 

TON_TIME Minimum On-time   60  ns 

TOFF_TIME Minimum Off-time   120  ns 

Power Good 

PGRising(in) VFB rising, percentage of VREF (Good)   95  % 

PGFalling(in) VFB falling, percentage of VREF   85  % 

PGRising(out) VFB rising, percentage of VREF   115  % 

PGFallng(out) VFB falling, percentage of VREF (Good)   105  % 

PGTD PG low to high delay   0.5  ms 

VPG Power Good PG pull-down strength IPG =4mA  0.4  V 
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TYPICAL CHARACTERISTICS  

 

Figure 2. Efficiency at VIN=5V, Fsw=800kHz, PFM mode 

 

Figure 3. Efficiency at VIN=5V,Vout=1V, Fsw=800kHz 

 

Figure 4. Efficiency at VIN=5V,Vout=1V, PFM mode 

 

Figure 5.Load Regulation, VIN=5V, Vout=1V, Fsw=800kHz 

 

Figure 6. Switching Frequency VS Input Voltage 

 

Figure 7. Quiescent Current VS Temperature 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 8. Functional Block Diagram 

 
 

 
  

http://www.silicontent.com/


SCT2160 

 

       8     For more information www.silicontent.com    © 2024  

http://www.silicontent.com/


SCT2160 

 

For more information www.silicontent.com    © 2024  Silicon Content Technology Co., Ltd.   All Rights Reserved        9     

Product Folder Links:  SCT2160  

efficiency in light load is much lower than heavy load. 

Enable and Under Voltage Lockout Threshold  

The SCT2160 is enabled when the VIN pin voltage rises above 2.9V and the EN pin voltage exceeds the enable 
threshold of 1.2V. The device is disabled when the VIN pin voltage falls below 2.3V or when the EN pin voltage is 
below 1.1V.  

EN pin is a high voltage pin that can be connected to VIN directly to start up the device.  

For a higher system UVLO threshold, connect an external resistor divider (R1 and R2) shown in Figure 9 from VIN 
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively. 

 

Vrise = 1.2 ∗ (1 +
R1

R2
) − 1.5uA ∗ R1 (1) 

 

Vfall = 1.1 ∗ (1 +
R1

R2
) − 1.5uA ∗ R1 (2) 

where  

• Vrise 

൬

 x 

�9
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Switching Frequency Selection 

The switching frequency of the SCT2160 is selectable to be one of three options: 400KHz, 800KHz and 1200KHz. 
The switching frequency selection is programmed by FSEL pin. The selection information is shown in following table. 
The frequency setting is latched in at each power up and is not be able to be modified during operation. Cycling the 
input power or the EN pin can reselect the switching frequency 

Table 2. FSEL Pin Set-up for Switching Frequency Selection 

FSEL Set-up Connect to GND directly Floating Connect to VCC directly 

Switching Frequency 400KHz 800KHz 1200KHz 

Mode Selection 

The SCT2160 features three different operation modes at light load by easily programming the MODE pin. The 
programming information is listed in following table. The mode setting is latched in at each power up and is not be 
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Under-voltage Protection 

The SCT2160 features the Under-voltage Protection (UVP) by monitoring the output voltage to detect the under-
voltage voltage. When the feedback voltage falls below 75% of VREF, the SCT2160 enters hiccup mode until the 
under-voltage scenario released.  

Over voltage Protection  

The SCT2160 implements the Over-voltage Protection (OVP) circuit
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APPLICATION INFORMATION 

Typical Application 

 

Figure 10. SCT2160 Design Example, 1V Output  

Design Parameters 

Design Parameters Example Value 

Input Voltage 5V Normal 2.9V to 7V 

Output Voltage 1V 

Maximum Output Current 6A 

Switching Frequency 800KHz 

Output voltage ripple (peak to peak) 15mV 
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Input Capacitor Selection 

For good input voltage filtering, choose low-ESR ceramic capacitors. A ceramic capacitor 10μF is recommended for 
the decoupling capacitor and a 0.1μF ceramic bypass capacitor is recommended to be placed as close as possible 
to the VIN pin of the SCT2160.  
 
Use Equation 4 to calculate the input voltage ripple:  

∆𝑉𝐼𝑁 =
𝐼𝑂𝑈𝑇
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Output Capacitor Selection 
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Application Waveforms 

Unless otherwise noted, the following conditions are VIN=5V, VOUT=1V, Temperature=25C. 

 
Figure 11. Power up (Iload=6A) 

 
Figure 12. Power down (Iload=6A) 

 
Figure 13. EN toggle (Iload=6A) 

 
Figure 14. EN toggle PFM (Iload=10mA) 

 

Figure 15. Over Current Protection(1A to hard short) ILIMIT=7A 

 

Figure 16. Over Current Release (hard short to 1A) ILIMIT=7A 
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PACKAGE INFORMATION 
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TAPE AND REEL INFORMATION 
 

 

SYMBOL 
MILLIMETER 

MIN NOM MAX 

A 328 329 330 

B 11.80 12.80 13.80 

C 99 100 101 

D 13.00 13.30 13.60 

t 1.70 2.00 2.30 

 

 

SYMBOL 
MILLIMETER 

MIN NOM MAX 

E 1.65 1.75 1.85 

F 5.45 5.50 5.55 

P2 1.95 2.00 2.05 

D  
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