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REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 0.8: Customer Samples. 

DEVICE ORDER INFORMATION  
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RT 7 

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 pin. The internal oscillator synchronizes to the external clock 
frequency with PLL. If detected clocking edges stop, the operation mode automatically 
returns to resistor programmed frequency.  

EN 8 
Enable input to regulator. High = ON, low = OFF. Can be connected directly to VIN. The 
tap of resistor divider from VIN to GND connecting EN pin can adjust the input voltage 
lockout threshold. Do not float. 

VIN2 9 
Input supply to the converter. Connect a high-quality bypass capacitor or capacitors 
from this pin to PGND2. Low impedance connection must be provided to VIN1. 

PGND2 10 
Internal power ground. Connect to system ground. Low impedance connection must be 
provided to PGND1. Connect a high-quality bypass capacitor or capacitors from this pin 
to VIN2. 

SW 11 Regulator switching output. Connect SW to an external power inductor. 

RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted. 

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 4.4 80 V 

VOUT Output voltage range 1 40 V 

TJ Operating junction temperature -40 150 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

Human Body Model (HBM), per ANSI-JEDEC-JS-001-
2014 specification, all pins (1) 

-3 3 kV 

Charged Device Model (CDM), per ANSI-JEDEC-JS-002-
2014 specification, all pins (2) 

-1 1 kV 

THERMAL INFORMATION 

PARAMETER THERMAL METRIC FCTQFN2.5*3-11L UNIT 

RθJA 
(1)(2) Junction to ambient thermal resistance TBD 

°C/W 

ΨJT
 (2) Junction-to-top characterization parameter TBD 

ΨJB
 (2) Junction-to-board characterization parameter  TBD 

RθJCtop
 (1)(2) Junction to case thermal resistance  TBD 

RθJB 
(2) Junction-to-board thermal resistance TBD 

RθJA_EVM 
(3) Junction to ambient thermal resistance (EVM) TBD 

ΨJT_EVM
 (3) Junction-to-top characterization parameter (EVM) TBD 

(1) SCT provides RθJA and RθJC numbers only as reference to estimate junction temperatures of the devices. RθJA and RθJC are not a 
characteristic of package itself, but of many other system level characteristics such as the design and layout of the printed circuit 
board (PCB) on which the SCT2821Q is mounted, thermal pad size, and external environmental factors. The PCB board is a heat sink 
that is soldered to the leads of the SCT2821Q. Changing the design or configuration of the PCB board changes the efficiency of the 
heat sink and therefore the actual RθJA and RθJC.  
(2) Measured on JESD51-7, 4-layer PCB. The values given in this table are only valid for comparison with other packages and cannot 
be used for design purposes. These values were calculated in accordance with JESD51-7 and simulated on a specified JEDEC 
board. They do not represent the performance obtained in an actual application. 
(3) Measured on SCT standard EVM: SCT2821Q Demo Board, Outer layer 1oz and inner layer 0.5oz copper thickness, 75mm x 
65mm, 4-layer PCB. 
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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 4.4 V 

Hysteresis   300  mV 

ISHDN Shutdown current from VIN pin EN=0V  0.6 2 μA 

IQ Quiescent current from VIN pin 
EN=3.3V, non-switching, 
BOOT-SW=5V 
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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=2A) 

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

  

http://www.silicontent.com/


SCT2821Q 

 

For more information www.silicontent.com    © 2025  Silicon Content Technology Co., Ltd.   All Rights Reserved        7     

Product Folder Links:  SCT2821Q  

FUNCTIONAL BLOCK DIAGRAM 
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Figure 8. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2821Q is a 4.4V-80V input, 2A output, EMI friendly synchronous buck converter with built-in 270mΩ Rdson 
high-side and 120m
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Enable and Under Voltage Lockout Threshold  

The SCT2821Q is enabled when the VIN pin voltage rises above 3.55V and the EN pin voltage exceeds the enable 
threshold of 1.25V. The device is disabled when the VIN pin voltage falls below 3.25V or when the EN pin voltage 
is below 1.1V. For the device to remain in shutdown mode, apply a voltage below 0.66V to the EN pin. In shutdown 
mode, the quiescent current drops to 0.6uA (typical). At a voltage above 0.79 and below 1.25V, the internal logic 
circuit will be turned on, which will consume a certain amount of current. 

The EN pin is a high voltage pin and cannot be left open or floating. The simplest way to enable the operation of 
the SCT2821Q is to connect the EN to VIN. This allows self-start-up of the SCT2821Q when VIN is within the 
operating range. 

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. 

 

𝑅1 = 𝑅2 × (
𝑉𝑟𝑖𝑠𝑒

1.25
− 1) (1) 

 

𝑉𝑓𝑎𝑙𝑙 = 1.1 × (
𝑉𝑟𝑖𝑠𝑒

1.25
) (2) 

Where:  

• Vrise is rising threshold of Vin UVLO 

• Vfall is falling threshold of Vin UVLO 

1.25V/1.1V

+

VIN

R1

R2

EN

 
 

Figure 9. System UVLO by enable divide 

Output Voltage 

The SCT2821Q regulates the internal reference voltage at 1V 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 r
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MOSFET is off and low-side power MOSFET is on. A boot diode is integrated on the SCT2821Q 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 SCT2821Q 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 12us 
passes. As a result, to ensure that the output voltage can better follow the changes in input voltage, when 
SCT2821Q operates in LDO function, the switching frequency begins to decrease, with a minimum decrease to 
85kHz. 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 SCT2821Q 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 
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ICINRMS = 0.5 ∗ IOUT (12) 

For simplification, choose an input capacitor with an RMS current rating greater than half of the maximum load 
current. 

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 13 and the maximum input voltage ripple occurs at 50% duty cycle. 

∆VIN =
IOUT

fSW ∗ CIN

∗
VOUT

VIN

∗ (1 −
VOUT

VIN

) (13) 

For this example, two 4.7μF, X7R ceramic capacitors rated for 100 V in parallel are used. And a 0.1μF 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 14 desired. 

∆VOUT =
𝑉𝑂𝑈𝑇 ∗ (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇)

8 ∗ 𝑓𝑆𝑊
2 ∗ 𝐿 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝑉𝐼𝑁

 (14) 

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. 
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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 22μF ceramic output capacitors work for most applications.  

 
Table 3: Typical External Component Values  

VOUT FREQUENCY R3 R4 R1 L1 C7 COUT 

5V 400kHz 100 kΩ 24.9 kΩ 64.9 kΩ 15 uH 47 pF 44uF 

12V 400kHz 274 kΩ 24.9 kΩ 64.9 kΩ 33 uH 22 pF 44uF 

24V 400kHz 576 kΩ 24.9 kΩ 64.9 kΩ 56 uH / 66uF 

5V 1.2MHz 100 kΩ 24.9 kΩ 20.5 kΩ 4.7 uH 47 pF 44uF 

12V 1.2MHz 274 kΩ 2̀
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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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PACKAGE INFORMATION 
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TAPE AND REEL INFORMATION 
 

 

 

 

 

 
 

PIN1 Feeding Direction 
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