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芯 洲 科 技  
Silicon Content Technology 

 

4.4V-80V Vin, 1A, High Efficiency Synchronous Step-down  

DCDC Converter 

FEATURES 
• Qualified for Automotive Applications  

• AEC-Q100 Qualified with the Following Results:  
- Device Temperature Grade 1: -40°C to 125°C 
Ambient Operating Temperature Range 

• Wide Input Voltage Range: 4.4V-80V  

• Continuous Output Current: 1A 

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

• Integrated MOSFETs 320mΩ / 160mΩ Rdson 

• Low shutdown current: 0.6uA 

• Low Quiescent Current: 42uA 

• Pulse Skipping Mode (PSM) in Light-Load 

• Adjustable Frequency 200kHz to 2.2MHz 

• External Clock Synchronization 

• 3ms Internal Soft-start Time  

• Power Good Indicator 

• Random Spread Spectrum option for reduced EMI 

• Low Dropout Function 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 
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ELECTRICAL CHARACTERISTICS 
VIN=24V, TJ=-40°C~125°C, typical value is tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply 

VIN Operating input voltage  4.4  80 V 

VIN_UVLO 
Input UVLO Threshold VIN rising  3.55 4.2 V 

Hysteresis   300  mV 

ISHDN Shutdown current from VIN pin EN=0  0.6 1.58 μA 

IQ Quiescent current from VIN pin 
EN=3.3V, non-switching, 
BOOT-SW=5V 

 42 63 μA 

IActive_EVM* 
Active current from VIN pin in 
EVM 

VIN=48V, EN=5V, VOUT=5V,  
no-load 

 46  uA 

Power MOSFETs 

RDSON_H 
High-side MOSFET on-
resistance 

TJ=25°C 300 320 380 
mΩ 

TJ=-40~125°C   600 

RDSON_L 
Low-side MOSFET on-
resistance 

TJ=25°C 140 160 200 
mΩ 

TJ=-40~125°C   300 

Reference 

VREF Reference voltage of FB 
TJ=25°C 0.99 1 1.01 

V 
TJ=-40~125°C 0.975  1.025 

Current Limit and Over Current Protection 

ILIM_HS 
High-side power MOSFET peak 
current limit threshold 

 1.3 1.7 2 A 

ILIM_LSSRC 
Low-side power MOSFET 
souring current limit threshold 

 0.9 1.3 1.6 A 

IZC
* Zero cross detector threshold   20  mA 

VHiccup 
Hiccup trigger threshold voltage 
on FB pin 

  0.375  V 

tHiccup_delay
* Delay time of Hiccup trigger   256  cycle 

tHiccup_wait
* Hiccup protection turn-off time   68  ms 

IPEAK_MIN
* Minimum inductor peak current 

at PSM mode 
  0.2  A 

Enable and Soft Startup 

VEN_H Enable high threshold   1.25 1.4 V 

VEN_L 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

VSYNC_L RT input voltage of low level  0.45   V 

tON_MIN* Minimum on-time   160  ns 

tOFF_MIN* Minimum off-time   250  ns 

tLDO* Maximum on time in LDO mode   6.5  us 

Power Good 

VPG_UV 
Power-good flag under voltage 
tripping threshold 

POWER GOOD (% of FB voltage)  89  % 

POWER BAD (% of FB voltage)  87  % 

VPG_OV 
Power-good flag over voltage 
tripping threshold 

POWER BAD (% of FB voltage)  112  % 

POWER GOOD (% of FB voltage)  110  % 

VPG_LOW 
Power-good low level output 
voltage 

IPull-Up = 1 mA  85  mV 

tPG_delay Delay time of Power-good signal   50  us 

RPG Power-Good on-resistance   85  Ω 

Protection 

VBOOTUV  BOOT-SW falling  2.5  V 

TSD* Thermal shutdown threshold 
TJ rising  168  °C 

Hysteresis  15  °C 

*Derived from bench characterization 
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TYPICAL CHARACTERISTICS  

 
Figure 2. Efficiency, FSW=400kHz, VOUT=5V Figure 3. Efficiency, FSW=400kHz, VOUT=12V 

  

Figure 4. Load Regulation (VIN=48V, VOUT=5V) 

  

Figure 5. Line Regulation (VOUT=5V, ILOAD=1A) 

Figure 6. Quiescent current VS Temperature Figure 7. HS RDSON VS Temperature 
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OPERATION 

Overview 

The SCT2810Q is a 4.4V-80V input, 1A output, EMI friendly synchronous buck converter with built-in 320mΩ Rdson 
high-side and 160mΩ Rdson low-side power MOSFETs. It implements constant frequency peak current mode 
control to regulate output voltage
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• When overcurrent occurs causing a decrease in output voltage.  

When the above conditions are removed, the output voltage will still increase under soft start. But it should be noted 
that if the output voltage drops below 37.5% due to overcurrent
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MOSFET is off and low-side power MOSFET is on. A boot diode is integrated on the SCT2810Q die to minimize 
external component count. 

The UVLO of high-side MOSFET gate driver has threshold of 2.8V. When the voltage across bootstrap capacitor 
drops below 2.8V, 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-oD

D
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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 SCT2810Q 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 20us 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 20us 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 20us deglitching 
time do not trip the PG flag. 

Thermal Shutdown 

The SCT2810Q 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 
 

 

BOOT

VIN

EN

RT/SYNC

SW

GND

PG

FB

SCT2810Q

VIN=5.5V~80V

L 1 

33uH

C5

22uF
C6

22uF
R3

100K

R4
24.9K

C4

0.1uF
VOUT=5V  IOUT=1A

C2

4.7uF

C7
47pF

 

Figure 11. SCT2810Q Design Example, 5V Output 

Design Parameters 

Design Parameters Example Value 

Input Voltage 48V Normal 5.5V to 80V 

Output Voltage 5V 

Maximum Output Current 1A 

Switching Frequency 400kHz 

Output voltage ripple (peak to peak) 8.2mV 

Transient Response 0.25A to 0.75A load step 198mV 
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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. R3, R4 Value for Common Output Voltage 

(Room Temperature) 

VOUT R3 R4 

3.3 V 57.6 kΩ 24.9 kΩ 

5 V 100 kΩ 24.9 kΩ 

12 V 274 kΩ 24.9 kΩ 

24 V 576 kΩ 24.9 kΩ 
 

Switching Frequency 

Higher switching frequencies support smaller profiles of output inductors and output capacitors, resulting in lower 
voltage and current ripples. However, the higher switching frequency causes extra switching loss, which 
downgrades converter’s overall power efficiency and thermal performance. In this design, a moderate switching 
frequency of 400kHz is selected to achieve both small solution size and high efficiency operation. 
 
The resistor connected from RT/SYNC to GND sets 
switching frequency of the converter. The resistor value 
required for a desired frequency can be calculated using 
Equation 6 or determined from Table 2.  

𝑅1(kΩ) = 30970×𝐹𝑠𝑤(kHz) −1.027              (6) 
where: 

• FSW is the desired switching frequency. 

Table 2. RFSW Value for Common Switching Frequencies 

(Room Temperature) 

Fsw R1 (RFSW) 

200 kHz 133 kΩ 

400 kHz 64.9 kΩ 

500 kHz 52.3 kΩ 

750 kHz 34.8 kΩ 

1000 kHz 25.5 kΩ 

1500 kHz 16.9 kΩ 

2000 kHz 12.7 kΩ 

2200 kHz 11.5 kΩ 
 

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 30%~50% of the maximum output current. 

The peak-to-peak ripple current in the inductor ILPP can be calculated as in Equation 7. 

𝐼𝐿𝑃𝑃 =
𝑉𝑂𝑈𝑇 ∗ (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇)

𝑉𝐼𝑁 ∗ 𝐿 ∗ 𝑓𝑆𝑊

 (7) 

 
Where: 

• ILPP is the inductor peak-to-peak current.  

• L is the inductance of inductor. 

• fSW is the switching frequency. 
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• VOUT is the output voltage. 

• VIN is the input voltage. 

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. 

• fsw is the switching frequency. 

• VOUT is the output voltage. 

• VIN (max) is the maximum input voltage. 

• IOUT (max) is the maximum DC load current. 

• LIR is coefficient of ILPP to IOUT. 

The total current flowing through the inductor is the inductor ripple current plus the output current. When selecting 
an inductor, choose its rated current especially the saturation current larger than its peak operation current and 
RMS current also not be exceeded. Therefore, the peak switching current of inductor, ILPEAK and ILRMS can be 
calculated as in Equation 9 and Equation 10. 

𝐼𝐿𝑃𝐸𝐴𝐾 = 𝐼𝑂𝑈𝑇 +
𝐼𝐿𝑃𝑃

2
 (9) 

𝐼𝐿𝑅𝑀𝑆 = √(𝐼𝑂𝑈𝑇)2 +
1

12
∗ (𝐼𝐿𝑃𝑃)2 (10) 

 
Where: 

• ILPEAK is the inductor peak current. 

• IOUT is the DC load current. 

• ILPP is the inductor peak-to-peak current.  

• ILRMS is the inductor RMS current. 

In overloading or load transient conditions, the inductor peak current can increase up to the switch current limit of 
the device which is typically 1.7A. The most conservative approach is to choose an inductor with a saturation current 
rating greater than 1.7A. Because of the maximum ILPEAK limited by device, the maximum output current that the 
SCT2810Q can deliver also depends on the inductor current ripple. Thus, the maximum desired output current also 
affects the selection of inductance. The smaller inductor results in larger inductor current ripple leading to a 
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ICINRMS = IOUT ∗ √
VOUT

VIN

∗ (
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PACKAGE INFORMATION 
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