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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 IEN_H 
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PWRGD 6 
An open drain output, asserts low if output voltage is low due to thermal shutdown, 
dropout, over-voltage or EN shut down. 

FB 7 
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. 

COMP 8 Error amplifier output. Connect to frequency loop compensation network. 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

RDSON_H High-side MOSFET on-resistance VBOOT-VSW=5V  220  mΩ 

Reference and Control Loop 

VREF Reference voltage of FB  0.792 0.8 0.808 V 

GEA Error amplifier trans-conductance -2μA<ICOMP<2μA, VCOMP=1V  240  μA/V 

ICOMP_SRC EA maximum source current  VFB=VREF-100mV, VCOMP=1V  30  μA 

ICOMP_SNK EA maximum sink current VFB=VREF+100mV, VCOMP=1V  30  μA 

VCOMP_H COMP high clamp   2.25  V 

V  COMP low clamp   0.47  V 

Current Limit and Over Current Protection 

ILIM_HS
-side power MOSFET peak 

current limit threshold 
 3.6 4.2 4.8 A 

Enable and Soft Startup 

VEN_H Enable high threshold   1.2  V 

VEN_L Enable low threshold   1.05  V 

IEN_L Enable pin pull-up current EN=1V  1  μA 

IEN_H Enable pin pull up current EN=1.5V  4  uA 

ISS Charge current   2.6  

Switching Frequency and External Clock Synchronization 

FRANGE_RT Frequency range using RT mode   100  1200 kHz 

FSW Switching frequency  RRT=200 kΩ(1%) 450 500 550 kHz 

FRANGE_CLK Frequency range using CLK mode  100  1200 kHz 

tON_MIN Minimum on-time VIN=24V  100  ns 

Power Good 

VPG_UV 
Power-  
threshold 

POWER GOOD (% of FB voltage)  95  % 

POWER BAD (% of FB voltage)  90  % 

PG_OV 
Power-good flag over voltage tripping 
threshold 

POWER BAD (% of FB voltage)  110  % 

POWER GOOD (% of FB voltage)  105  % 

IPG 
PWRGD leakage current at high level 
output 
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FUNCTIONAL BLOCK DIAGRAM 

Oscillator
With PLL

EN

RT/CLK

FB
+

 
Figure 8. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2620 is a 3.8V-60V input, 2.5A output, buck converter with integrated 220mΩ Rdson high-side power 
MOSFET. It implements constant frequency peak current mode control to regulate output voltage, providing 
excellent line and load transient response and simplifying the external loop compensation design.  

The switching frequency is programmable from 100kHz to 1.2MHz with two setting modes, resistor setting frequency 
mode and the clock synchronization mode, to optimizes either the power efficiency or the external components’ 
sizes. The SCT2620 features adjustable 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 190uA under no load or sleep mode condition to achieve high efficiency at light load. 

The SCT2620 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 SCT2620 full protection features include the input under-voltage lockout, the output over-voltage protection, 
over current protection with cycle-by-cycle current limiting, output hard short protection and thermal shutdown 
protection. 

Peak Current Mode Control 

The SCT2620 employs fixed frequency peak current mode control. An internal clock initiates turning on the 
integrated high-side power MOSFET Q1 in each cycle, then inductor current rises linearly. When the current through 
high-side MOSFET reaches the threshold level set by the COMP voltage of the internal error amplifier, the integrated 
high-side MOSFET is turned off.  

The error amplifier serves the COMP node by comparing the voltage of the FB pin with an internal 0.8V reference 
voltage. When the load current increases, a reduction in the feedback voltage relative to the reference raises COMP 
voltage till the average inductor current men鈀

��
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𝑅1 =
𝑉𝑟𝑖𝑠𝑒 ∗ 0.875 − 𝑉𝑓𝑎𝑙𝑙

3.125𝑢𝐴
 (1) 

 

𝑅2 =
𝑅1 × 1.05

𝑉𝑓𝑎𝑙𝑙 − 1.05 + 𝑅1 ∗ 4𝑢𝐴
 (2) 

where  

• Vrise is rising threshold of Vin UVLO 

• Vfall is falling threshold of Vin UVLO 

1.2V
/1.05V

+

3uA1uA

VIN

R1

R2

EN

 
 

Figure 9. System UVLO by enable divide 

Output Voltage 

The SCT2620 regulates the internal reference voltage at 0.8V with 
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𝑅𝑇(𝐾𝛺) =
100000

𝑓𝑠𝑤(𝐾𝐻𝑧)
(5) 

 

where, fsw is switching clock frequency 

Oscillator
With PLL

CLK
RT/CLK

  

Figure 10. Setting Frequency and Clock Synchronization 

In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT/CLK pin. 
The synchronization frequency range is from 100KHz to 1.2MHz and the rising edge of the SW synchronizes to the 
falling edge of the external clock at RT/CLK pin with typical 66ns time delay. A square wave clock 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 clock synchronization mode are needed, the device 
can be configured as shown in Figure 10. Before an external clock is present, the device works in resistor setting 
frequency mode. When an external clock presents, the device automatically transitions from resistor setting mode 
to external clock synchronization mode. An internal phase locked loop PLL locks internal clock frequency onto the 
external clock within typical 85us. The converter transitions from the clock synchronization mode to the resistor 
setting frequency mode when the external clock disappears. 

Bootstrap Voltage Regulator and Low Drop-out Operation 

An external bootstrap capacitor between BOOT pin and SW pin powers the floating gate driver to high-side power 
MOSFET. The bootstrap capacitor voltage is charged from an integrated voltage regulator when high-side power 
MOSFET is off and the external low-side diode conducts. The recommended value of the BOOT capacitor is 0.1 μF 

The UVLO of high-side MOSFET gate driver has rising threshold of 2.5V and hysteresis of 230mV. When the device 
operates with high duty cycle or extremely light load, bootstrap capacitor may be not recharged in considerable long 
time. The voltage at bootstrap capacitor is insufficient to drive high-side MOSFET fully on. When the voltage across 
bootstrap capacitor drops below 2.29V, BOOT UVLO occurs. The converter forces turning on an integrated low-
side MOSFET periodically to refresh the voltage of bootstrap capacitor to guarantee the converter’s operation over 
a wide duty range. 

During the condition of ultra-
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with FB voltage less than internal reference voltage continuously. The COMP pin voltage ramps up to high clamp 
voltage 2.25V typical.  

The SCT2620 implements frequency foldback to protect the converter in unexpected overload or output hard short 
condition at higher switching frequencies and input voltages. The oscillator frequency is divided by 1, 2, 4, and 8 as 
the FB pin voltage falls from 0.8 V to 0 V. The SCT2620 uses a digital frequency foldback to enable synchronization 
to an external clock during normal start-up and fault conditions. During short-circuit events, the inductor current can 
exceed the peak current limit because of the high input voltage and the minimum on-time. When the output voltage 
is forced low by the shorted load, the inductor current decreases slowly during the switch off-time. The frequency 
foldback effectively increases the off-time by increasing the period of the switching cycle providing more time for 
the inductor current to ramp down. 

With a maximum frequency foldback ratio of 8, there is a maximum frequency at which the inductor current can be 
controlled by frequency foldback protection. Equation 6 calculates the maximum switching frequency at which the 
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Output Voltage 
 
The output voltage is set by an external resistor divider 
R5 and R6 in typical application schematic. 
Recommended R6 resistance is 10.2KΩ. Use equation 
7 to calculate R5. 

 

𝑅5 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅6 (7) 

where: 

• VREF is the feedback reference voltage, typical 
0.8V 

 

Table 1. R5, R6Value for Common Output Voltage 

(Room Temperature) 

VOUT R5 R6 

2.5   V 21.5 KΩ 10.2 KΩ 

3.�
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Inductor Selection 

There are several factors should be considered in selecting inductor such as inductance, saturation current, the 
RMS current and DC resistance(DCR). Larger inductance results in less inductor current ripple and therefore leads 
to lower output voltage ripple. However, the larger value inductor always corresponds to a bigger physical size, 
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 peak-to-peak ripple current in the inductor ILPP can be calculated as in Equation 11. 

𝐼
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When selecting ceramic capacitors, it needs to consider the effective value of a capacitor decreasing as the DC 
bias voltage across a capacitor increasing. 

The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be 
calculated using Equation 18 and the maximum input voltage ripple occurs at 50% duty cycle. 

∆VIN =
IOUT

fSW ∗ CIN

∗
VOUT

VIN

∗ (1 −
VOUT

VIN

) (18) 

For this example, two 2.2μF, X7R ceramic capacitors rated for 100 V in parallel are used. And a 0.1 μF for high-
frequency filtering capacitor is placed as close as possible to the device pins. 

Bootstrap Capacitor Selection 

A 0.1μF ceramic capacitor must be connected between BOOT pin and SW pin for proper operation. A ceramic 

capacitor with X5R or better grade dielectric is recommended. The capacitor should have a 10V or higher voltage 

rating. 

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 
charging and discharging the output capacitors. To achieve small output voltage ripple, choose a low-ESR output 
capacitor like ceramic capacitor. For ceramic capacitors, the capacitance dominates the output ripple. For 
simplification, the output voltage ripple can be estimated by Equation 19 desired. 

∆VOUT =
𝑉𝑂𝑈𝑇 ∗ (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇)

8 ∗ 𝑓𝑆𝑊
2 ∗ 𝐿 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝑉𝐼𝑁

 (19) 

Where 

• ΔVOUTis the output voltage ripple 

• fSW is the switching frequency 

• L is the inductance of inductor 

• COUT is the output capacitance  

• VOUT is the output voltage 

• VINis the input voltage 

Due to capacitor’s degrading under DC bias, the bias voltage can significantly reduce capacitance. Ceramic 
capacitors can lose most of their capacitance at rated voltage. Therefore, leave margin on the voltage rating to 
ensure adequate effective capacitance. Typically, two 47μF ceramic output capacitors work for most applications.  

Compensation Components 

The SCT2620 employs peak current mode control for easy compensation and fast transient response. An external 
network comprising resister R4, ceramic capacitors C7 and optional C6 connected to the COMP pin is used for the 
loop compensation. The equation 20 shows the close-loop small signal transfer function. 

𝐻(𝑆) = [𝐴𝐸𝐴 ∗
1 +

𝑆

2𝜋∗𝑓𝑍1

(1 +
𝑆

2𝜋∗𝑓𝑃1
) ∗ (1 +

𝑆

2𝜋∗𝑓𝑃3
)

] ∗ [𝐺𝐼𝑆𝑁𝑆 ∗
𝑉𝑂𝑈𝑇

𝐼𝑂𝑈𝑇

∗
1 +

𝑆

2𝜋∗𝑓𝑍2

1 +
𝑆

2𝜋∗𝑓𝑃2

] ∗
𝑉𝐹𝐵

𝑉𝑂𝑈𝑇

 (20) 

where 
• AEA is e
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The DC voltage gain of the loop is given by equation 21. 

𝐴𝑉𝐷𝐶 = 𝐴𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆 ∗
𝑉𝐹𝐵

𝐼𝑂𝑈𝑇

 (21) 

The system has two noteworthy poles: one is due to the compensation capacitor C7 and the error amplifier output 
resistor. The other is caused by the output capacitor and the load resistor. These poles as located at:  

𝑓𝑃1 =
1

2𝜋 ∗ 𝑅𝑂𝐸𝐴 ∗ 𝐶7 

=
𝐺𝐸𝐴

2𝜋 ∗ 𝐴𝐸𝐴 ∗ 𝐶7

 (22) 

𝑓𝑃2 =
1

2𝜋 ∗ 𝑅𝐿𝑂𝐴𝐷 ∗ 𝐶𝑂𝑈𝑇

=
𝐼𝑂𝑈𝑇

2𝜋 ∗ 𝑉𝑂𝑈𝑇 ∗ 𝐶𝑂𝑈𝑇

 (23) 

where 
• ROEA is error amplifier output resistor 
• GEA is Error amplifier trans-conductance, 300uS typically 

• RLOAD is equivalent load resistor 

The system has one zero of importance from R4 and C7. fz1 is used to counteract the fp2, and fz1 located at: 

f𝑍1 =
1

2𝜋 ∗
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Application Waveforms 

Vin=24V, Vout=3.3V, unless otherwise noted 

 
Figure 12. Power up(Iload=2.5A) Figure 13. Power down(Iload=2.5A) 

Figure 14.EN toggle (Iload=2.5A) 
 

Figure 15. EN toggle (Iload=20mA) 

 
Figure 16. Over Current Protection(1A to hard short) 

 

Figure 17. Over Current Release (hard short to 1A) 
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Application Waveforms(continued) 

Vin=24V, Vout=3.3V, unless otherwise noted 

 
Figure 18. Load Transient (0.25A-2.25A, 1.6A/us) 

 
Figure 19. Load Transient (0.625A-1.875A, 1.6A/us) 

 
Figure 20. Output Ripple (Iload=0A) 

 
Figure 21. Output Ripple (Iload=100mA) 

 

 
Figure 22. Output Ripple (Iload=2.5A) 

 

Figure 23. Thermal, 24VIN, 3.3Vout, 2.5A 
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PACKAGE INFORMATION 

 
 

MSOP10/PP Package Outline Dimensions 
 

Symbol 
Dimensions in Millimeters Dimensions in Inches 

Min. Max. Min.  Max. 

A 0.820 1.100 0.032 0.043 

A1 0.020 0.150 0.001 0.006 

A2 0.750 0.950 0.030 0.037 

b 0.180 0.280 0.007 0.011 

c 0.090 0.230 0.004 0.009 

D 2.900 3.100 0.114 0.122 

D1 1.700 1.900 0.067 0.075 

e 0.50(BSC) 0.020(BSC) 

E 2.900 3.100 0.114 
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TAPE AND REEL INFORMATION 
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