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

SYMBOL 
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TYPICAL CHARACTERISTICS 

Figure 1. ISD vs. Input Voltage 

 

 
Figure 2. IQ vs. Input Voltage 

Figure 3. Switching Frequency vs. RT 

 

Figure 4. Switching Frequency vs. Temperature 

Figure 5. Efficiency vs Load Current, Boost, VOUT=12V Figure 6. Efficiency vs Load Current, Sepic, VOUT=12V 

0
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TYPICAL CHARACTERISTICS 

 

Figure 7. VSENSN vs. Input Voltage 

 

Figure 8. DR Volage vs. Input Voltage 

 

Figure 9. COMP Current vs. Temperature 
 

Figure 10. DR Resistance vs. Temperature 

 

Figure 11. Shutdown Threshold Hysteresis vs. Temperature 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 12. Functional Block Diagram 
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OPERATION 

Overview 

The SCT81621 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 ISNS pin. This voltage is fed into the positive input of the 
PWM comparator. The output voltage is also sensed through an external feedback resistor divider network and fed 
into the error amplifier negative input. The output of the error amplifier (COMP pin) is added to the slope 
compensation ramp and fed into the negative input of the PWM comparator. At the start of any switching cycle, the 
oscillator sets the RS latch using the switch logic block. This forces a high signal on the DR pin (gate of the external 
MOSFET) and the external MOSFET turns on. When the voltage on the positive input of the PWM comparator 
exceeds the negative input, the RS latch is reset and the external MOSFET turns off. The voltage sensed across 
the sense resistor generally contains spurious noise spikes. These spikes can force the PWM comparator to reset 
the RS latch prematurely. To prevent these spikes from resetting the latch, a blank-out circuit inside the IC prevents 
the PWM comparator from resetting the latch for a short duration after the latch is set. This duration is called the 
blanking interval and is specified as minimum on-time in the Electrical Characteristics section. Under extremely 
light-load or no-load conditions, the energy delivered to the output capacitor when the external MOSFET in on 
during the blanking interval is more than what is delivered to the load. An over-voltage comparator inside the 
SCT81621 prevents the output voltage from rising under these conditions. The over-voltage comparator senses the 
feedback (FB pin) voltage and resets the RS latch. The latch remains in reset state until the output decays to the 
nominal value. 

The SCT81621 works at Pulse skip mode to further increase the efficiency in light load condition.  

The quiescent current of SCT81621 is 415uA typical under no-load condition and no switching. Disabling the device, 
the typical supply shutdown current on VIN pin is 3.9μA. 

Overvoltage Protection 

The SCT81621 has over voltage protection (OVP) for the output voltage. OVP is sensed at the feedback pin (FB). 
If at any time the voltage at the feedback pin rises to 1.36V (typ.), OVP is triggered. OVP will cause the DR pin to 
go low, forcing the power MOSFET off. With the MOSFET off, the output voltage will drop. The SCT81621 begins 
switching again when the feedback voltage reaches 1.28V (typ.). 

Bias Voltage  

The internal bias of the SCT81621 comes from either the internal bias voltage generator or directly from the voltage 
at the VIN pin. At input voltages lower than 6 V the internal IC bias is the input voltage and at voltages above 6 V 
the internal bias voltage generator of the SCT81621 provides the bias. The gate-driver supply voltage VCC requires 
an external bypass capacitor. Recommend VCC capacitance is 1µF, do not place capacitance exceeding 2.2µF. 
Do not bias the VCC pin by an external voltage source. 

Slope Compensation Ramp 

The SCT81621 uses a current mode control scheme. The main advantages of current mode control are inherent 
cycle-by-cycle current limit for the switch and simpler control loop characteristics. However, current mode control 
has a Sub-harmonic Oscillation when duty cycle is greater than 50%. To prevent the Sub-harmonic oscillations, a 
compensation ramp is added to the control signal. 
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Figure13.  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 Figure13 converts the sampled 

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

*samp L SENV I R
 

(1) 

Figure13 illustrate the theory why Sub-Harmonic Oscillation happen. The rising and falling slopes, M1 and -M2 
respectively, of Vsamp are also proportional to the inductor current rising and falling slopes, Mon and -Moff 
respectively. Where Mon is the inductor slope during the switch on-time and -Moff is the inductor slope during the 

switch off-time and are related to M1 and -M2 by： 

1 *on SENM M R
 

(2) 

 
(3) 

For the boost topology: 

1 * * /on SEN SENM M R Vin R L 
 

(4) 

 
(5) 

In Figure13, a small increase in the load current causes the sampled signal to increase by ΔVsamp0. The effect of 
this load change, ΔVsamp1, at the end of the first switching cycle is 

2
1 0

1

( )*c
samp samp

c

M M
V V

M M


   


 

(6) 

So, When No compensation ramp signal is added, which Mc is zero, then: 

2
1 0 0

1

( )* ( )*
1

samp samp samp

M D
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M D
      


 

(7) 

When D > 0.5, ΔVsamp1 will be greater than ΔVsamp0. In other words, the disturbance is 
divergent. So a very small perturbation in the load will cause the disturbance to increase.  

After a compensation ramp is added to the control signal. To ensure that the perturbed signal converges we must 
maintain: 

2
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( )c
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M M

M M





<1 

(8) 
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The compensation ramp has been added internally in the SCT81621. 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. 
Figure14 shows the setup. The externally generated slope compensation is then added to the internal slope 
compensation of the SCT81621. When using external slope compensation, the formula for Mc becomes: 

( * )*c SL SL sM V K R F   (10) 

A typical value for factor K is 40 µA.  

SCT81621

DR

 
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

SNS

V uA R D
I

R
 

(11) 

Where 

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Figure16.  Frequency Adjust 
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Figure17. Frequency Sync 

                  
Figure18.  Shutdown operation in Frequency Adjust Mode 

     

FA/SYNC/SD

RFA

              
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


  

 

 

(14) 

 

where 
 VIN(ON) is the desired start-up voltage of the converter 
 VIN(OFF) is the desired turnoff voltage of the converter. 

( )

R2 R1* UVLOEN

IN ON UVLOEN

V

V V



 (15) 
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Figure20.  System UVLO Resistor Divider 

Frequency Spread Spectrum 

To reduce EMI, the device implements Frequency Spread Spectrum (FSS). The FSS circuitry shifts the switching 
frequency of the regulator periodically within a certain frequency range around the adjusted switching frequency. 
The jittering span is ±6% of the switching frequency with 1/512 swing frequency. This frequency dithering function 
is effective for both frequency adjusted by resistor placed at FA/SYNC/SD pin and an external clock synchronization 
application. 
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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 SCT81621 higher than the peak current ILPEAK and select the inductor with the saturation 
current higher than the current limit.  

Input Capacitor Selection 
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 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 
shown in the second term. The total power dissipation should be within package thermal ratings. 

Output Diode Selection 

Observation of the boost converter circuit shows that the average current through the diode is the average load 
current, and the peak current through the diode is the peak current through the inductor. The diode should be rated 
to handle more than its peak current. The peak diode current can be calculated using Equation 26. 

( )

(1 )

OUT
D PEAK L

I
I I

D
 


 

 

 

(26) 

Thermally the diode must be able to handle the maximum average current delivered to the output. The peak reverse 
voltage for boost converters is equal to the regulated output voltage. The diode must be capable of handling this 
voltage. To improve efficiency, a low forward drop schottky diode is recommended.
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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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APPLICATION INFORMATION 

Typical Application(Sepic) 

 

 
Figure 28. 
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Figure 29. Output Voltage Ripple 
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Application Waveforms 
Vin=5V, Vout=12V, unless otherwise noted 

 

 
Figure 30. Power up(Iload=2A) 

 
Figure 31. Power down(Iload=2A) 

 
Figure 32. Shutdown entry  

  
Figure 33. Shutdown remove 
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Layout Guideline 
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Figure 36. BOOST PCB Layout 
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PACKAGE INFORMATION 
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TAPE AND REEL INFORMATION 

 

 

 


