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

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply and Output 
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ELECTRICAL CHARACTERISTICS (continued) 
VIN=12V, TJ=-40°C~125°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Soft start 

TSS Soft-start Time   14  ms 

Switching Frequency 

FSW Switching frequency RFA/SYNC/SD=47.5kΩ 345 400 455 kHz 

VSYN_HI 
Threshold for Synchronization on 
FA/SYNC/SD pin 

Synchronization voltage 
rising 

 1.27 1.45 V 

VSYN_LO  
Synchronization voltage 
falling 

0.58 0.68  V 

DMAX Maximum Duty Cycle RFA/SYNC/SD=47.5kΩ 85 91  % 

tON_MIN Minimum on-time Fsw=400kHz  250   ns 

VSD_HI 
Shutdown signal threshold on 
FA/SYNC/SD pin 

Shutdown voltage rising  1.27 1.45 V 

VSD_LO  Shutdown voltage falling 0.57 0.68  V 

ISD_LKG FA/SYNC/SD pin Leakage VSD=5V   1 uA 

Protection 

VOVTH
(3) FB overvoltage threshold 

FB rising 25 85 135 mV 

Hysteresis 30 80 130 mV 

TSD
(1) 

Thermal shutdown threshold TJ rising  165  °C 

Hysteresis   25  °C 

 
(1) Guaranteed by design and bench, not tested in production. 
(2) Guaranteed by design, not tested in production. 
(3) The overvoltage protection is specified with respect to the feedback voltage. This is because the overvoltage protection tracks 
the feedback voltage. The overvoltage threshold can be calculated by adding the feedback voltage (VFB) to the overvoltage 
protection specification.   
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TYPICAL CHARACTERISTICS 

 

Figure 7. Current Sense Threshold vs. Input Voltage 

 

Figure 8. DR Volage vs. Input Voltage 

 

Figure 9. COMP Source Current vs. Temperature 
 

Figure 10. COMP Sink Current vs. Temperature 

Figure 11. DR Resistance vs. Temperature 

 

Figure 12. Shutdown Threshold Hysteresis vs. Temperature 
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FUNCTIONAL BLOCK DIAGRAM 

 
Figure 13. Functional Block Diagram 
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Figure 14.  Sub-Harmonic Oscillation for D>0.5 and Compensation Ramp to Avoid Sub-Harmonic Oscillation 

The current mode control scheme samples the inductor current, IL, and compares the sampled signal, Vsamp, to a 
internally generated control signal, Vc. The current sense resistor, RSEN, as shown in Figure 15 converts the sampled 

inductor current, IL, to the voltage signal, Vsamp, that is proportional to IL such that： 

*samp L SENV I R=
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The compensation ramp has been added internally in the SCT81624. The slope of this compensation ramp has 
been selected to satisfy most applications, and its value depends on the switching frequency. This slope can be 
calculated using the formula: 

*c SL sM V F=
 

(9) 

VSL is the amplitude of the internal compensation ramp and FS is the controller's switching 
frequency.  

For more flexibility, slope compensation can be increased by adding one external resistor, RSL, in the ISEN's path. 
Figure 15 shows the setup. The externally generated slope compensation is then added to the internal slope 
compensation of the SCT81624. When using external slope compe re

W* n

BT

/F3 9.96 , the formula for Mc becomes: 

( * )*c SL SL sM V K R F= +  (10) 

A typical value for factor K is 40 µA.  
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Figure 15.  External RSL to increase slope compensation 

Adjustable Peak Current Limit 
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Output Voltage 

The output voltage is set by an external resistor divider RFBT and RFBB in typical application schematic. A minimum 
current of typical 20uA flowing through feedback resistor divider gives good accuracy and noise covering. The value 
of RFBT can be calculated by Equation 12. 

REFOUT
FBT FBB

REF

V V
R R

V

−
=    

 

(12) 

where: 

⚫ VREF is the feedback reference voltage, typical 1.275V 

Frequency Adjust/Shutdown/ Synchronization 

The switching frequency of the SCT81624 can be adjusted between 100 kHz and 2.2 MHz using a single external 
resistor. This resistor must be connected between the FA/SYNC/SD pin and ground. Equation 13 can be used to 
estimate the frequency adjust resistor. 

FA

19700
R (K ) 1.177

( )fsw kHz
 = −  

 

 

(13) 

The SCT81624 can also be synchronized to an external clock. The external clock must be connected between the 
FA/SYNC/SD pin and ground, as shown in Figure 16. The frequency adjust resistor may remain connected while 
synchronizing a signal, therefore if there is a loss of signal, the switching frequency will be set by the frequency 
adjust resistor. 

The FA/SYNC/SD pin also functions as a shutdown pin. If a high signal (>1.27V) appears on the FA/SYNC/SD pin 
over 30μS, the SCT81624 stops switching and goes into a low current mode. The total supply current of the IC 
reduces to 3.9 µA, typically, under these conditions. 

Figure 18 and Figure 19 show an implementation of a shutdown function when operating in frequency adjust mode 
and synchronization mode, respectively. In frequency adjust mode, connecting the FA/SYNC/SD pin to ground 
forces the clock to run at a certain frequency. Pulling this pin high shuts down the IC. In frequency adjust or 

synchronization mode, a high signal for more than 30 µs shuts down the IC. 

SCT81624

FA/SYNC/SD
RFA

 
Figure16.  Frequency Adjust 

 
 

                     

SCT81624
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Figure17. Frequency Sync 
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Figure18. Shutdown operation in Frequency Adjust Mode 

 

                   
Figure19. Shutdown operation in Frequency Synchronization Mode 

Enable and Under Voltage Lockout Threshold 

The external UVLO resistor divider must be designed so that the voltage at the UVLO pin is greater than 1.42 V 
typical) when the input voltage is in the desired operating range. The values of R1 and R2 can be calculated as 
shown in Equation 14 and Equation 15. 

( ) ( )
R1

IN ON IN OFF

UVLO

V V

I

−
=  
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APPLICATION INFORMATION 

Typical Application (Boost) 
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Figure 21. Application Schematic, 3V to 11V, 2A Boost Regulator at 400kHz 

Design Parameters 

Design Parameters Example Value 

Input Voltage 5V Normal 3V to 11V 

Output Voltage 12V 

Maximum Output Current 3A 

Switching Frequency 400 KHz 

Output voltage ripple (peak to peak) 75mV (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 
therefore leads to lower output voltage ripple. For a fixed DC resistance, a larger value inductor yields higher 
efficiency via reduced RMS and core losses. However, a larger inductor within a given inductor family will generally 
have a greater series resistance, thereby counteracting this efficiency advantage. 

Inductor values can have ±20% or even ±50% tolerance with no current bias. When the inductor current approaches 
saturation level, its inductance can decrease 20% to 35% from the value at 0-A current depending on how the 
inductor vendor defines saturation. When selecting an inductor, choose its rated current especially the saturation 
current larger than its peak current during the operation. 

To calculate the current in the worst case, use the minimum input voltage, maximum output voltage, maxim load 
current and minimum switching frequency of the application, while considering the inductance with -30% tolerance 
and low-power conversion efficiency. 

For a boot converter, calculate the inductor DC current as in Equation 16 

𝐼𝐿𝐷𝐶 =
𝑉𝑂𝑈𝑇 × 𝐼𝑂𝑈𝑇

𝑉𝐼𝑁 × 𝜂
 (16) 

Where 
⚫ VOUT is the output voltage of the boost converter 
⚫ IOUT is the output current of the boost converter 
⚫ VIN is the input voltage of the boost converter 
⚫ η is the power conversion efficiency 

 
Calculate the inductor current peak-to-peak ripple, ILPP, as in Equation 17. 

𝐼𝐿𝑃𝑃 =
1

𝐿 × (
1

𝑉𝑂𝑈𝑇−𝑉𝐼𝑁
+

1

𝑉𝐼𝑁
) × 𝑓𝑆𝑊

 (17) 

Where 
⚫ ILPP is the inductor peak-to-peak current  
⚫ L is the inductance of inductor 
⚫ fSW is the switching frequency 
⚫ VOUT is the output voltage 
⚫ VIN is the input voltage 

 
Therefore, the peak switching current of inductor, ILPEAK, is calculated as in Equation 18 

𝐼𝐿𝑃𝐸𝐴𝐾 = 𝐼𝐿𝐷𝐶 +
𝐼𝐿𝑃𝑃

2
 (18) 

 
Set the current limit of the SCT81624 higher than the peak current ILPEAK and select the inductor with the saturation 
current higher than the current limit.  

Input Capacitor Selection 

Due to the presence of an inductor at the input of a boost converter, the input current waveform is continuous. The 
inductor ensures that the input capacitor sees fairly low ripple currents. However, as the input capacitor gets smaller, 
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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 10 µF to 40 µF. If a value lower than 10 µF is used, then problems with impedance 
interactions or switching noise can affect the SCT81624. To improve performance, especially with Vin below 8 volts, 
it is recommended to use a 2.2 Ohm resistor at the input to provide an RC filter. The resistor is placed in series with 
the VIN pin with only a bypass capacitor attached to the VIN pin directly. A 0.1-µF or 1-µF 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. 
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Where 
⚫ IG is the gate drive current. 

The total power dissipation of MOSFET includes conduction loss as shown in the first term and switching loss as 
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Application Waveforms 
Vin=5V, Vout=12V, 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
 =      

 

(27) 

2 40% = 40% L O O   
 

(28) 

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

_

1 2 = 
IN MIN

MAX

L SW

V
L L L D

I f
= = 

 
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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= +   
 

(37) 

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 the 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


 =


  

 

(38) 

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

+
=   

 

 

(39) 

There is a large RMS current through coupling capacitor relative to output power. Ensure the coupling capacitor 
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Layout Guideline 
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Figure 36. BOOST PCB Layout 
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PACKAGE INFORMATION 

FRONT VIEW

NOTE:

1) ALL DIMENSIONS ARE IN MILLIMETERS.

2) PACKAGE LENGTH DOES NOT INCLUDE MOLD FLASH, 

PROTRUSION OR GATE BURR. 

3) DRAWING MEETS JEDEC MO-187, VARIATION BA. 

4) DRAWING IS NOT TO SCALE. 

TOP VIEW

SIDE VIEW

RECOMMENDED LAND PATTERN

PIN1 ID

BOTTOM VIEW
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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 


