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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. 

Revision 1.2: Add Tss, Fsw, ILIM_P, ILIM_N min/max value in EC. 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE 

PACKAGING 
TYPE 

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT2160FNBR Tape & Reel 5000 2160 12 FCTQFN2X3-12L 1 

ABSOLUTE MAXIMUM RATINGS 
Over operating free-air temperature unless otherwise noted(1) 

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
 

12 11 10 9

6543

1
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Figure 1. 12-Lead Plastic QFN 
( Top view: 2mmx3mm) 

VIN, EN -0.3 12 V  

BST SW-0.3 SW+6 V  

SW -1 VIN+0.3 V  

MODE -0.3 6 V  

FB -0.3 6 V  

FSEL -0.3 6 V  

ILIMIT -0.3 6 V  

PG -0.3 6 V  

Operating junction 
temperature TJ(2) 

-40 150 °C  

Storage temperature TSTG -65 150 °C  

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to 
function outside of its Recommended Operation Conditions.  

(2) The IC includes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150°C when 
over temperature protection is active. Continuous operation above the specified maximum operating junction temperature will reduce 
lifetime.  

PIN FUNCTIONS 

NAME NO. PIN FUNCTION 

VIN 1 

Input voltage. Decouple the input rail with at least 0.1uF input ceramic capacitor. 
Place the capacitor as close as to VIN and PGND pins as possible. Use wide PCB 
traces and multiple vias to make the connection. SCT2160 is a high efficiency power 
converter with 2-3ns fast turning on and turning off power MOSFETs for the best 
efficiency. If not placing the input capacitor close to VIN and GND pin, the voltage 
spike caused by trace parasitic inductance might EOS damage the device.  

PGND 2 
Power ground. Using wide PCB traces and multiple vias large enough to handle the 
load current. 

PG 3 
Power good open-drain output. PG is high if the output voltage is higher than 95% 
or lower than 105% of the nominal voltage.   

FSEL 4 
Switching frequency selection. Connecting to ground sets clock frequency to 
400KHz. Floating sets clock frequency to 800KHz. C
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ILIMIT 5 
Overcurrent limit selection. The current limit is 7A when the pin is connected to 
ground, 9A when the pin is floating, and 13A when the pin is pulled up to VCC. 

MODE 6 

PFM, USM or FCCM mode selection. Connect the pin to VCC to force the device in 
Forced Continuous Conduction Modulation (FCCM) operation mode.  Ground mĸ
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

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

IPG_LEAK Power Good PG leakage current VPG=5V   1 uA 

Protection 

ILIM_P LS MOSFET positive current limit 

From source to drain，ILIMIT 

connects to GND 
5 7 12 A 

From source to drain，ILIMIT 

floating 
7 9 14 A 

From source to drain，ILIMIT 

connects to VCC 
10 13 20 A 

ILIM_N LS MOSFET negative current limit 
From drain to source, MODE 
connects to VCC 

2.5 5 7.5 A 

THICCUP Hiccup waiting time   10  ms 

VOVP_R VFB OVP threshold % of VREF VFB rising  122  % 

VOVP_F VFB OVP threshold % of VREF VFB falling  117  % 

VUVP_F VFB UVP threshold % of VREF VFB falling  75  % 

TSD 
Thermal shutdown threshold TJ rising  155  °C 

Hysteresis   30  °C 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 8. Functional Block Diagram 
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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 
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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 

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance. 

The output ripple is essentially composed of two parts. One is caused by the inductor current ripple going through 
the Equivalent Series Resistance ESR of the output capacitors and the other is caused by the inductor current ripple 
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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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Application Waveforms(Continued) 

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

 
Figure 17. Output Ripple (Iload=10mA, PFM) 

 
Figure 18. Output Ripple (Iload=10mA, FCCM) 

 
Figure 19. Output Ripple (Iload=6A, Fsw=800kHz) 

 
Figure 20. Load Transient (0A-6A, 1.6A/us) 

 
Figure 21. Load Transient (3A-6A, 1.6A/us) 

 
Figure 22. Thermal, Fsw=800kHz, Iload=6A 
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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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   V rise = 1 . 2 ∗  ( 1 +   R 1  R 2 ) − 1 . 5 uA ∗ R 1


   V fall = 1 . 1 ∗  ( 1 +   R 1  R 2 ) − 1 . 5 uA ∗ R 1


    R  F B _ T O P =  (     V  O U T    V  R E F − 1 ) ∗   R  F B _ B O T





    L  I N D M I N =     V  O U T ×  (   V  I N M A X −   V  O U T )      V  I N M A X ×   K  I N D ×   I  O U T × f  S W


    I  L P E A K =   I  O U T +   K  I N D ×     I  O U T 2


  ∆  V OUT =     V  O U T ∗ (   V  I N −   V  O U T )  8 ∗     f  S W 2 ∗ L ∗   C  O U T ∗   V  I N


   V OUT


    R 7 =     ( V  O U T −   V  r e f ) ×   R 8    V  r e f

