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芯 洲 科 技  
Silicon Content Technology 

 

4.4V-80V Vin, 2A, High Efficiency Synchronous Step-down  

DCDC Converter 

FEATURES 
• Wide Input Voltage Range: 4.4V-80V  

• Continuous Output Current: 2A 

• 1V±1% Feedback Reference Voltage at 25°C 

• Integrated MOSFETs 320mΩ / 160mΩ Rdson 

• Low shutdown current: 0.6uA 

• Low Quiescent Current: 38uA 

• Pulse Skipping Mode (PSM) in Light-Load 

• Adjustable Frequency 200kHz to 1.5MHz 

• External Clock Synchronization 

• 3.5ms Internal Soft-start Time  

• Power Good Indicator 

• Random Spread Spectrum option for reduced EMI 

• Low Dropout and Minimum On Time Function 

• Precision Enable Threshold for adjustable Input 
Voltage Under-Voltage Lock Out Protection 
(UVLO) Threshold and Hysteresis 

• Support start-up with pre-biased output 

• Over-voltage and Over-Temperature Protection 

• ESOP-8L Package 

APPLICATIONS 
• Industrial transportation 

• Wireless infrastructure and networking 

• Factory automation and control 

• Electric bicycles and Electric scooters 

DESCRIPTION 
The SCT2820 is 2A synchronous buck converters with 
wide input voltage, ranging from 4.4V to 80V, which 
integrates a 320mΩ high-side MOSFET and a 160mΩ 
low-
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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. 

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE  

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT2820STER Tape & Reel 4000 2820 8 ESOP-8L 3 

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

PIN CONFIGURATION 
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PG 6 
Open-drain power-good flag output. Connect to a suitable voltage supply through a 
current limiting resistor. High = power OK, low = power bad. The flag pulls low when EN 
= low. It can be left open when not used. 

BOOT 7 
Power supply bias for high-
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ELECTRICAL CHARACTERISTICS 
VIN=24V, TJ=-40°C~125°C, typical value is tested under 25°C.  

SYMBOL PARAMETER 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

VSYNC_L
* RT input voltage of low level  0.45   V 

t
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Enable and Under Voltage Lockout 
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• When overcurrent occurs causing a decrease in output voltage.  
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MOSFET is off and low-side power MOSFET is on. A boot diode is integrated on the SCT2820 die to minimize 
external component count. 

The UVLO of high-side MOSFET gate driver has a threshold of 2.5V. When the voltage across bootstrap capacitor 
drops below 2.5V, BST UVLO occurs, the voltage at bootstrap capacitor is insufficient to drive high-side MOSFET 
fully on. The converter forces turning on low-side MOSFET periodically to refresh the voltage of bootstrap capacitor 
to guarantee the converter’s function. 

Low Drop-out Function 

At a given clock frequency, duty cycle is limited by minimum off time. During the condition of low voltage difference 
from the input to the output, to maintain the output voltage from falling, the SCT2820 extends on time past the end 
of the clock cycle until the required peak inductor current is achieved. The clock is allowed to start a new cycle once 
peak inductor current is achieved or once a predetermined maximum on time (tLDO) of approximately 7us passes. 
As a result, to ensure that the output voltage can better follow the changes in input voltage, when SCT2820 operates 
in LDO function, the switching frequency begins to decrease, with a minimum decrease to 138kHz. The minimum 
frequency limit avoids possible audio interference. 

During slow power on and power off applications, due to the LDO function, the output voltage can closely track the 
slope changes of the input voltage. As the input voltage is reduced to near the output voltage, i.e., during slowing 
power-up and power-down application, the off-time of the high side MOSFET starts to approach the minimum value. 
Without LDO function mode, beyond this point the switching may become erratic and/or the output voltage will fall 
out of regulation. To avoid this problem, the SCT2820 LDO mode automatically reduces the switching frequency to 
increase the effective duty cycle and maintain regulation. 

Minimum On Time Function 

Even if the duty cycle at the set frequency is limited by the minimum on time, SCT2820 can still maintain stable 
adjustment of the output voltage during the transition from high input voltage to low output voltage. 

If the input-output voltage ratio is too high, even if the current exceeds the compensation specified peak, the high 
side MOSFET cannot shut down quickly enough to adjust the output voltage. This will cause the output voltage to 
continuously increase until overvoltage protection is triggered. To avoid this situation, when the conduction time of 
the high side MOSFET touches the minimum on time due to the increase in input and output voltage difference, 
SCT2820 will switch to valley current control mode. After the high side MOSFET is turned off, the low side MOSFET 
will remain open until the inductor current drops below the required valley current. During this period, the next clock 
cycle will be blocked from starting, so the switching frequency will decrease. Since on time of high side MOSFET is 
fixed at its minimum value, this type of function resembles that of a device using a Constant On-Time (COT) control 
scheme. 

Over Current Limit and Hiccup Mode 

The inductor current is monitored during high-side MOSFET and low-side MOSFET on. The SCT2820 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 inductor current is clamped at over current limitation, the converter 
cannot provide output current to satisfy loading requirement. Thus, the output capacitor is discharged, and the 
output voltage drops below regulated voltage with FB voltage less than internal reference voltage continuously. The 
COMP voltage ramps up to high clamp voltage. When FB voltage is below 37.5% of the reference voltage and after 

256 cycles of low side current limit, the converter stops switching. After remaining OFF for 68ms，the device restarts 

from soft start phase. If overload or hard short condition still exists during tSS2 and make COMP voltage clamped at 
high, after tSS2 and FB voltage keep below 37.5% of the reference voltage for 256 cycles, the device enters turning-
off mode again. When overload or hard short condition is removed
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The hiccup protection mode above makes the average short circuit current to alleviate thermal issues and protect 
the regulator.  

Over voltage Protection 

The SCT2820 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 112% of internal 
1V reference voltage, the high-side MOSFET turns off to avoid output voltage continue to increase. When the FB 
pin voltage falls below 110% of the 1V reference voltage, the high-side MOSFET can turn on again. 

Power Good  

The PG pin is an open-drain output. Connect the pin to VOUT or other voltage source through a pull-up resistor 
between 10kΩ and 100kΩ. Please ensure that the voltage connected to the PG pin does not exceed 20V. 

Once the FB pin is between 89% and 110% of the internal voltage reference the PGOOD pin is de-asserted and 
the pin floats with 50us delay. The PG pin is pulled low when the FB is lower than 87% or greater than 112% of the 
nominal internal reference voltage with 50us deglitching time. Also, the PG is pulled low if Vin UVLO or thermal 
shutdown are asserted or the EN pin pulled low, Output voltage excursions that are shorter than 50us deglitching 
time do not trip the PG flag. 

Thermal Shutdown 

The SCT2820 protects the device from the damage during excessive heat and power dissipation conditions. Once 
the junction temperature exceeds 168°C, the internal thermal sensor stops power MOSFETs switching. When the 
junction temperature falls below 153°C, the device restarts with internal soft start phase.  
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APPLICATION INFORMATION 

Typical Application 
 

 

 

Figure 11. 
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Output Voltage 
 
The output voltage is set by an external resistor divider 
R3 and R4 in typical application schematic. 
Recommended R4 resistance is 24.9KΩ. Use Equation 
5 to calculate R3. 

 

𝑅3 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅4 (5) 

where: 

• VREF is the feedback reference voltage, typical 
1V. 

 

Table 1. R
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Since the inductor-current ripple increases with the input voltage, so the maximum input voltage in application is 
always used to calculate the minimum inductance required. Use Equation 8 to calculate the inductance value. 

𝐿𝑀𝐼𝑁 =
𝑉𝑂𝑈𝑇

𝑓𝑆𝑊 ∗ 𝐿𝐼𝑅 ∗ 𝐼𝑂𝑈𝑇(𝑚𝑎𝑥)

∗ (1 −
𝑉𝑂𝑈𝑇

𝑉𝐼𝑁(𝑚𝑎𝑥)

) (8) 

 
Where: 

• LMIN is the minimum inductance required. 

• 
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Application Waveforms 
VIN=48V, VOUT=5V, FSW=400k, unless otherwise noted 

 

 
Figure 12. Power up (ILOAD=2A) 

 
Figure 13. Power down (ILOAD=2A) 

 
Figure 14. EN toggle (ILOAD=0.1A) 

 
Figure 15. EN toggle (ILOAD=2A) 

 

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

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

 

 
Figure 18. Load Transient (0.2A~1.8A, 1.6A/us) 

 

 
Figure 19. Load Transient (0.5A~1.5A, 1.6A/us) 

 
Figure 20. Output Ripple (ILOAD=0.01A) 

 
Figure 21. Output Ripple (ILOAD=0.1A) 

 

 
Figure 22. Output Ripple (ILOAD=2A) 

 

Figure 23. Thermal, 48VIN, 5VOUT, 2A 
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Layout Guideline 

Proper PCB layout is a critical for SCT2820’s stable and efficient operation. The traces conducting fast switching 

currents or voltages are easy to interact with stray inductance and parasitic capacitance to generate noise and 

degrade performance. For better results, follow these guidelines as below: 
 
1. Power grounding scheme is very critical because of carrying power, thermal, and glitch/bouncing noise 
associated with clock frequency. The thumb of rule is to make ground trace lowest impendence and power are 
distributed evenly on PCB. Sufficiently placing ground area will optimize thermal and not causing overheat area. 

2. Place a low ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect. 

3. For operation at full rated load, the top side ground area must provide adequate heat dissipating area. Make 
sure the top switching loop with power have lower impendence of grounding.  

4. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. The power pad 
should be connected to the bottom PCB ground planes using multiple vias directly under the IC.  The center thermal 
pad should always be soldered to the board for mechanical strength and reliability, using multiple thermal vias 
underneath the thermal pad. Improper soldering thermal pad to ground plate on PCB will cause SW higher ringing 
and overshoot besides downgrading thermal performance. It is recommended 10mil diameter drill holes of thermal 
vias, but a smaller via offers less risk of solder volume loss. On applications where solder volume loss thru the vias 
is of concern, plugging or tenting can be used to achieve a repeatable process. 

5. Output inductor should be placed close to the SW pin. The switching area of the PCB conductor minimized to 
prevent excessive capacitive coupling. 

6. The RT/SYNC terminal is sensitive to noise so the RT resistor should be located as close as possible to the IC 
and routed with minimal lengths of trace. 

7. UVLO adjust and RT resistors, loop compensation and feedback components should connect to small signal 
ground which must return to the GND pin without any interleaving with power ground. 

8. For achieving better thermal performance, a four-layer layout is strongly recommended. 

Input bypass 
capacitor

Programmable 
UVLO resistors 

Output Capacitors

Feedback 
resistors

Inductor

GND

VIN

VOUT

GND

Top layer ground area

Top layer ground area

Fsw
Set Resistor

SW

BOOT

1

2

3
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6

7

8

GND
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RT/SYNC
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FB
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Figure 24. PCB Layout Example 
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PACKAGE INFORMATION 
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