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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 DEVICE ORDER INFORMATION. 

Revision 1.2: Update Figure 26. 

Revision 1.3: Update THERMAL INFORMATION. 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE  

PACKAGING 
TYPE  

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 

SCT2422STER Tape & Reel 4000 2422 8 ESOP-8 

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

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
  

Figure 1. 8-Lead Plastic E-SOP 

 

VIN, EN -0.3 42 V  

BOOT -0.3 46 V  

SW  -0.3 42 V  

BOOT-SW -0.3 6 V  

SS, FB, RT/CLK -0.3 6 V  

Operating junction temperature TJ(2) -40 150 ÁC  

Storage temperature TSTG -65 150 ÁC  

(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 150ÁC 
when over temperature protection is active. Continuous operation above the specified maximum operating junction temperature will 
reduce lifetime.  

PIN FUNCTIONS 

NAME NO. PIN FUNCTION 

BOOT 1 
Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF capacitor 
from BOOT pin to SW pin. Bootstrap capacitor is charged when low-side power 
MOSFET is on or SW voltage is low.  

VIN 2 
Input supply voltage. Connect a local bypass capacitor from VIN pin to GND pin. Path 
from VIN pin to high frequency bypass capacitor and GND must be as short as possible.   

EN 3 

Enable pin to the regulator with internal pull-up current source. Pull below 1.1V to 
disable the converter. Float or connect to VIN to enable the converter. The tap of resistor 
divider from VIN to GND connecting EN pin can adjust the input voltage lockout 
threshold.   

RT/CLK6 4 

Set the internal oscillator clock frequency or synchronize to an external clock. Connect 
a resistor from this pin to ground to set switching frequency. An external clock can be 
input directly to the RT/CLK pin. The internal oscillator synchronizes to the external 
clock frequency with PLL. If detected clocking edges stops, the operation mode 
automatically returns to resistor programmed frequency.  
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FB 5 
Inverting input of the trans-conductance error amplifier. The tap of external feedback 
resistor divider from the output to GND sets the output voltage. The device regulates 
FB voltage to the internal reference value of 0.8V typical. 

SS 
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ELECTRICAL CHARACTERISTICS 
VIN=24V, TJ=-40ÁC~125ÁC, typical value is tested under 25ÁC.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply 

VIN Operating input voltage  3.
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TYPICAL CHARACTERISTICS  

Figure 2. Efficiency vs Load Current, Vin=12V, 500KHz 
Figure 3. Efficiency vs Load Current, Vin=24V
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Figure 8． Shutdown Current vs Temperature Figure 
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FUNCTIONAL BLOCK DIAGRAM 
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OPERATION 

Overview 

The SCT2422 is a 3.8V-40V input, 2A output, EMI friendly synchronous buck converter with built-in 160mɋ Rdson 
high-side and 80mɋ Rdson low-side power MOSFETs. It implements constant frequency peak current mode control 
with internal compensation to regulate output voltage, providing excellent line and load transient response and make 
free the frequency compensation design.  

The switching frequency is programmable from 300kHz to 2.2MHz with two setting modes, resistor setting frequency 
mode and the clock synchronization mode, to optimizes either the power efficiency or the external componentsô 
sizes. The SCT2422 features a programmable soft-start time to avoid large inrush current and output voltage 
overshoot during startup. The device also supports monolithic startup with pre-biased output condition. The 
seamless mode-transition between PWM mode and PSM mode operations ensure high efficiency over wide load 
current range. The quiescent current is typically 25uA under no load or sleep mode condition to achieve high 
efficiency at light load. 

The SCT2422 has a default input start-up voltage of 3.5V with 400mV hysteresis. The EN pin is a high-voltage pin 
with a precision threshold that can be used to adjust the input voltage lockout thresholds with two external resistors 
to meet accurate higher UVLO system requirements. Floating EN pin enables the device with the internal pull-up 
current to the pin. Connecting EN pin to VIN directly starts up the device automatically. 

The SCT2422 implements the Frequency Spread Spectrum FSS modulation spreading of Ñ6% centered the 
selected switching frequency. FSS improves EMI performance by not allowing emitted energy to stay in any one 
receiver band for a significant length of time. 

The SCT2422 full protection features include the input under-voltage lockout, the output over-voltage protection, 
over current protection with cycle-by-cycle current limiting and hiccup mode, output hard short protection and 
thermal shutdown protection. 

Peak Current Mode 

 tּז
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below 1.1V. An internal 1.5uA pull up current source to EN pin allows the device enable when EN pin floats. 

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 15 from VIN 
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively. 

 

Vrise = 1.18 ∗ (1 +
R1

R2
) − 1.5uA ∗ R1 (1) 

 

Vfall = 1.1 ∗ (1 +
R1

R2
) − 5.5uA ∗ R1 (2) 

where  

• Vrise is rising threshold of Vin UVLO 

• Vfall is falling threshold of Vin UVLO 

1.21V

+

4uA1.5uA

20K

VIN

R1

R2

EN

 
 

Figure 15. System UVLO by enable divide 

Output Voltage 

The SCT2422 regulates the internal reference voltage at 0.8V with 1% tolerance over the operating temperature 
and voltage range. The output voltage is set by a resistor divider from the output node to the FB pin. It is 
recommended to use 1% tolerance or better resistors. Use Equation 3 to calculate resistance of resistor dividers. 
To improve efficiency at light loads, larger value resistors are recommended. However, if the values are too high, 
the regulator will be more susceptible to noise affecting output voltage accuracy. 

𝑅𝐹𝐵_𝑇𝑂𝑃 = (
𝑉

I D O O
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In resistor setting frequency mode, a resistor placed between RT/CLK pin to the ground sets the switching frequency 
over a wide range from 300KHz to 2.2MHz. The RT/CLK pin voltage is typical 0.5V. RT/CLK pin is not allowed to 
be left floating or shorted to the ground. Use Equation 4 or the plot in Figure 16. to determine the resistance for a 
switching frequency needed.  

 

𝑅𝑇(𝐾𝛺) =
100000

𝑓𝑠𝑤(𝐾𝐻𝑧)
(5) 

 

where,  

fsw is switching cl0ᾊk frequency 

Oscillator
With PLL

CLK
RT/CLK

  

Figure 16. Setting Frequency and Clock Synchronization 

In cl0ᾊk synchronization mode, the switching frequency synchronizes to an external clo k applied to RT/CLK pin. 
The synchronization frequency range is from 300KHz to 2.2MHz and the rising edge of the SW synchronizes to the 
falling edge of the external cl0ᾊk at RT/CLK pin with typical 66ns time delay. A square wave cl0ᾊk signal to RT/CLK 
pin must have high level no lower than 2V, low level no higher than 0.4V, and pulse width larger than 80ns.  

In applications where both resistor setting frequency mode and clo k synchronizatio  mode are needed, the device 
can be configured as shown in Figure 16. Before an external clo k is present, the device works in resistor setting 
frequency mode. When an external cl0ᾊk presents, the device automatically transitions from resistor setting mode 
to external cl0ᾊk synchronizatio  mode. An internal phase l0ᾊked lo p PLL l0ᾊks internal cl0ᾊk frequency onto the 
external clo k within typical 85us. The converter transitions from the cl0ᾊk synchronization mode to the resistor 
setting frequency mo e when the external cl0ᾊk disappears. 

Frequenぶy Spread Spectrum 

To redu e EMI, the SCT2422 implements Frequency Spread Spe trum (FSS). The FSS circuitry shifts the switching 
frequency of the regulato  pe iodically within a certain frequency range around the programmed switching frequency. 
The jittering span is Ñ6% 0Ά the switching frequency with 1/512 swing frequency. This frequency dithe ing fun´tion 
is effe tive fo  both frequency programmed by resistor pla´ed at RT/CLK pin and an external cl0ᾊk synchronization 
application. 

Bootstrap Voltage Regulator and Low Drop-out Operation 

An external bootstrap capacito  between BOOT pin and SW pin powers the floating gate driver to high-side power 
MOSFET. The bootstrap capacito  voltage is charged from an integrated voltage regulator when high-side power 
MOSFET is 0Άf and lo -3ide power MOSFET is on. 

The UVLO pΆ high-3ide MOSFET gate driver has rising threshold pΆ 2.7V and hysteresis pΆ 350mV. When the device 
operates with high duty cycle or extremely light 
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Without LDO operation mode, beyond this point the switching may become erratic and/or the output voltage will fall 
out of regulation. To avoid this problem the SCT2422 LDO mode automatically reduces the switching frequency to 
increase the effective duty cycle and maintain regulation. 

Figure 17. LDO Operation Characteristic ( Vout =5V ) 

Over Current Limit and Hiccup Mode 

The inductor current is monitored during high-side MOSFET Q1 and low-side MOSFET Q2 on. The SCT2422 
implements over current protection with cycle-by-cycle limiting high-side MOSFET peak current and low-side 
MOSFET valley current to avoid inductor current running away during unexpected overload or output hard short 
condition.  

When overload or hard short happens, the converter cannot provide output current to satisfy loading requirement.  
The inductor current is clamped at over current limitation. Thus, the output voltage drops below regulated voltage 
with FB voltage less than internal reference voltage continuously. The COMP pin voltage ramps up to high clamp 
voltage 3.7V typical. When COMP voltage is clamped for 512 cycles, the converter stops switching.  After remaining 

OFF for 8192 cycles，the device restarts from soft starting phase. If overload or hard short condition still exists 

during soft-start and make COMP voltage clamped at high for 512 cycles，the device enters into turning-off mode 

again. When overload or hard short condition is removed, the device automatically recovers to enters normal 
regulating operation. 

The hiccup protection mode above makes the average short circuit current to alleviate thermal issues and protect 
the regulator.  

Over voltage Protection 

The SCT2422 implements the Over-voltage Protection OVP circuitry to minimize output voltage overshoot during 
load transient, recovering from output fault condition or light load transient. The overvoltage comparator in OVP 
circuit compares the FB pin voltage to the internal reference voltage. When FB voltage exceeds 110% of internal 
0.8V reference voltage, the high-side MOSFET turns off to avoid output voltage continue to increase. When the FB 
pin voltage falls below 105% of the 0.8V reference voltage, the high-side MOSFET can turn on again. 

Thermal Shutdown 

The SCT2422 protects the device from the damage during excessive heat and power dissipation conditions. Once 
the junction temperature exceeds 170C, the internal thermal sensor stops power MOSFETs switching. When the 
junction temperature falls below 145C, the device restarts with internal soft start phase.  
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Output Voltage 
 
The output voltage is set by an 
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higher series resistance, and lower saturation current.  A good rule for determining the inductance to use is to allow 
the inductor peak-to-peak ripple current to be approximately 20%~40% of the maximum output current. 

The
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rating of 8.5A and a RMS current rating of 7.2A. This also has a typical inductance of 10ÕH at no load and 8.2 ÕH 
at 6A load. The inductor DCR is 16.3 mɋ. 

Input Capacitor Selection 

The input current to the step-down DCDC converter is discontinuous, therefore it requires a capacitor to supply the 
AC current to the step-down DCDC converter while maintaining the DC input voltage. Use capacitors with low ESR 
for better performance. Ceramic capacitors with X5R or X7R dielectrics are usually suggested because of their low 
ESR and small temperature coefficients, and it is strongly recommended to use another lower value capacitor (e.g. 
0.1uF) with small package size (0603) to filter high frequency switching noise. Place the small size capacitor as 
close to VIN and GND pins as possible. 

The voltage rating of the input capacitor must be greater than the maximum input voltage. And the capacitor must 
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TAPE AND REEL INFORMATION 
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