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Wide Vin 60V Non-synchronous Boost/Flyback/SEPIC Controller  

FEATURES 

• Wide Input Voltage Range: 3.1V
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REVISION HISTORY 
NOTE: Page numbers for previous revisions may differ from page numbers in the current version 

Revision 1.0: Released to market. 

Revision 1.1: Updated Package Description from “TQFN2X3-12L” to “DFN2X3-12L”. 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE 

PACKAGING 
TYPE 

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT81623DPAR Tape & Reel 5000 1623 12 DFN2X3-12L 1 

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

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
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that is soldered to the leads and thermal pad of the SCT81623. Changing the design or configuration of the PCB board changes the 
efficiency of the heat sink and therefore the actual RθJA and RθJC.  



SCT81623  

 

 

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

Product Folder Links: SCT81623 

ELECTRICAL CHARACTERISTICS 
VBIAS=12V, TJ=-40°C~125°C, typical values are tested under 25°C.  

SYMBOL 
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ELECTRICAL CHARACTERISTICS (continued) 
VBIAS=12V, TJ=
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TYPICAL CHARACTERISTICS 

Figure 2. IQ vs. Input Voltage Figure 3. FB Reference vs. Temperature 

Figure 4. Switching Frequency vs. RT Figure 5. Switching Frequency vs. Temperature 

Figure 6. Current Limit Threshold vs. Temperature Figure 7. UVLO Threshold vs. Temperature 
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FUNCTIONAL BLOCK DIAGRAM 

 Control Logic

 
Figure 12. Functional Block Diagram 
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OPERATION 

Overview 

The SCT81623 device is a wide input range, non-synchronous boost controller that uses peak-current-mode control. 
The device can be used in boost, SEPIC and flyback topologies. 

In a typical application circuit, the peak current through the external MOSFET is sensed through an external sense 
resistor. The voltage across this resistor is fed into the CS pin. This voltage is fed into the positive input of the PWM 
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Figure14. External RSL to increase slope compensation 

Adjustable Peak Current Limit 

The device provides cycle-by-cycle peak current limit protection that turns off the MOSFET when the sum of the 
inductor current and the programmable slope compensation ramp reaches the current limit threshold. Peak inductor 
current limit (IPEAK-CL) in steady state is calculated as shown in: 

_

40SENSE SL
PEAK CL

SEN

V uA R D
I

R

−  
=  

(11) 

Where 
⚫ VCS_THR is CS pin limiting voltage (Typ. =100mV) 
⚫ IPEAK-CL is the inductor peak current limit 
⚫ RSL  is Slope compensation resistor 
⚫ D is Duty cycle 
⚫ RSEN is the Inductance peak current detection resistance 

If required, a small external RC filter (RF, CF) at the CS pin can be added to overcome the large leading-edge spike 
of the current sense signal. Select an RF 
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64 cycles of 

 
Figure 15. Hiccup Mode Protection 

Because D can be variable under different VBIAS, IPEAK-CL is not stable under different VBIAS when using external 
slope compensation resistor. So, for an accurate peak current limit operation over the input supply voltage, SCT 
recommends using only the fixed slope compensation. 

Output Voltage 

The output voltage is set by an external resistor divider RFBT and RFBB in typical application schematic. The value of 
RFBT can be calculated by equation 13. 

REFOUT
FBT FBB

REF

V V
R R

V

−
=    

 

(13) 

where: 

⚫ VREF is the feedback reference voltage, typical 1V 

Switching Frequency 

The switching frequency of the SCT81623 can be adjusted between 100kHz and 2.2MHz using a single external 
resistor. This resistor must be connected between the RT pin and ground. Equation 1
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Figure 17. 
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Clock Synchronization 

The switching frequency of the device can be synchronized to an external clock by pulling down the UVLO/SYNC 
pin. The external synchronization clock must pull down the UVLO/SYNC pin voltage below 1.45V (typ.). The duty 
cycle of the pulldown pulse is not limited, but the minimum pulldown pulse width must be greater than 150ns, and 
the minimum pullup pulse width must be greater than 250ns. 

The external clock frequency fSYNC must be within +25% and –30% of fRT (typ.). Because the maximum duty cycle 
limit and the peak current limit with slope resistor (RSL) are affected by the clock synchronization, take extra care 
when using the clock synchronization function. 

 
Figure
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APPLICATION INFORMATION 

Typical Application (Boost) 
 

CS

COMP

FB

AGND

PGND

GATE
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Figure 21. Application Schematic, 6V to 18V, 2A Boost Regulator at 456kHz 

Design Parameters 

Design Parameters Example Value 

Input Voltage 6V to 18V 

Output Voltage 24V 

Maximum Output Current 2A 

Switching Frequency 456kHz 

Output voltage ripple (peak to peak) 85mV (Load=2A) 
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Inductor Selection (Boost) 

The performance of inductor affects the power supply’s steady state operation, transient behavior, loop stability, 
and boost converter efficiency. The inductor value, DC resistance, and saturation current influences both efficiency 
and the magnitude of the output voltage ripple. Larger inductance value reduces inductor current ripple and
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The input capacitor should be capable of handling the RMS current. Although the input capacitor is not as critical in 
a boost application, low values can cause impedance interactions. Therefore, a good quality capacitor should be 
chosen in the range of 10µF to 40µF. If a value lower than 10µF is used, then problems with impedance interactions 
or switching noise can affect the SCT81623. To improve performance, especially with VBIAS below 8V, it is 
recommended to use a 2.2Ω resistor at the input to provide an RC filter. The resistor is placed in series with the 
BIAS pin with only a bypass capacitor attached to the BIAS pin directly. A 0.1µF or 1µF ceramic capacitor is 
necessary in this configuration. The bulk input capacitor and inductor will connect on the other side of the resistor 
at the input power supply. 

Output Capacitor Selection 

For small output voltage ripple, choose a low-ESR output capacitor like a ceramic capacitor. Typically, 3~4x 22μF 
ceramic output capacitors work for most applications. A 0.1μF ceramic bypass capacitor is recommended to be 
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Application Waveforms 
VBIAS=12V, VOUT=24V, unless otherwise noted 

 
Figure 22. Power up (ILOAD=2A) 

 
Figure 23. Power down (ILOAD=2A) 

 
Figure 24. Over current protection (ILOAD=5A) 

 
Figure 25. Over current recovery (ILOAD=5A) 

 
Figure 26. Steady state (ILOAD=2A) 

 
Figure 27. Sync Frequency 
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Inductor Selection (Sepic) 

A good rule for determining the inductance to use is to allow the inductor peak-to-peak ripple current to be 
approximately 20% to 40% of the maximum input current at the minimum input voltage. The current ripple flowing 
in inductors L1 and L2 is given by: 

1

_

40% = 40% O
L IN O

IN MIN

V
I I I

V
 =      

 

(30) 

2 40% = 40% L O O   
 

(31) 

Normally we can select equal value for the inductors L1 and L2, derived as: 
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Output Diode Selection 

The diode at the output side must withstand the reverse voltage when the MOSFET is turned-on. The peak reverse 
voltage is given by: 

_ _ _D PEAK IN MAX O MAXV V V= +   
 

(40) 

The diode should also be capable to flow switch peak current IQ_PEAK. 

The power dissipation of the diode is equal to the forward voltage drop multiplies output current. Schottky diodes 
are recommended here to minimize power loss. 

Coupling Capacitor Selection 

For ceramic capacitors with low-ESR, the peak-to-peak voltage ripple on coupling capacitor is estimated by: 

O MAX
CS

S SW

I D
V

C f


 =


  

 

(41) 

The maximum voltage across the coupling capacitor is maximum input voltage. The voltage rating of the coupling 
capacitor must be greater than it.  

The RMS current of coupling capacitor is given by: 

_

_

O D
CS RMS O

IN MIN

V V
I I

V

+
=   

 

 

(42) 

There is a large RMS current through coupling capacitor relative to output power. Ensure the coupling capacitor 
can withstand it with good heat generation to have proper thermal performance. 

Input Capacitor Selection 

The SEPIC has an inductor at input side thus the input current is continuous and triangular. The RMS current flowing 
through the input capacitor is given by: 

1
_

12

L
IN RMS

I
I


=   

 

(43) 

Since input current ripple is relatively low, the capacitance would be not too critical. While 100μF in total or higher 
value is strongly recommended to provide stable input supply. 

Output Capacitor Selection 

Like boost converter, the SEPIC output capacitor suffers large current ripple re

W* n
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/F3 9.96 Tf
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Figure 29. Output Voltage Ripple 
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The peak primary winding current occurs at the minimum supply voltage as below equation: 

_
2 2

O INMIN MAXLM
L PEAK LM

INMIN MAX P S

P V DI
I I

V D L f


= + = +

   
  

 

(52) 

The calculated turns ratio, primary winding inductance and peak current can be used to determine the magnetic 
core of the transformer, number of turns on primary and secondary windings, as well as wire thickness. 

MOSFET and Diode Selection 

The voltage rating of the MOSFET and the diode need to be chosen with appropriate margin as both of them suffer 
from high voltage spikes. In case of MOSFET, the primary leakage inductance resonates with output capacitance 
of MOSFET and similarly in case of diode, secondary leakage inductance resonates with diode capacitance and 
results into high voltage spikes. Considering the spike voltage, usually choose 1.5~2 times of the voltage stage as 
the voltage rating to ensure sufficient margin. 

The voltage rating of MOSFET and diode could be derived as shown in the equation below: 

( )_ _1.5 ~ 2 P
ds MOS IN MAX O

S

N
V V V

N

 
=  +  

 
 

 

 

(53) 
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Input Capacitor Selection 
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Application Waveforms 
VBIAS=12V, VOUT=12V, unless otherwise noted 
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Layout Guideline 

The performance of switching converters heavily depends on the quality of the PCB layout. The following  
guidelines will help users design a PCB with the best power conversion performance, thermal performance, and  
minimize generation of unwanted EMI. 

• Use a small size ceramic capacitor for COUT. 

• Make the switching loop (COUT to D to Q to RS to COUT) as small as possible. 

• Leave a copper area near the D diode for thermal dissipation. 

• Put the device near the R
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TAPE AND REEL INFORMATION 

 
 
 

 
 
 
 
 
 
 

NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third 
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any 
application. SCT will not assume any legal responsibility for any said applications. 

PIN1 

Feed Direction 



   R  RT (Ω)=   2.21×   10  10    fsw(Hz) -955


    Q  G@ V C C S S ×   F  S < 40 mA


    V  S W _ P E A K =   V  O U T +   V  D

