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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 “TAPE AND REEL INFORMATION” on page 33. 

Revision 1.2: 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 

SCT81623QDPAR Tape & Reel 5000 1623Q 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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Top View: 12-Lead Plastic DFN 2mmx3mm 

BIAS, UVLO/EN/SYNC -0.3 626
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ELECTRICAL CHARACTERISTICS 
VBIAS=12V, TJ=-40°C~150°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply and Output 

VBIAS Operating input voltage  3.1  60 V 

VBIAS_UVLO 
BIAS Input UVLO VBIAS rising  2.82 3 V 

Hysteresis   160  
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 12. Functional Block Diagram 
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OPERATION 

Overview 

The SCT81623Q 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 
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 GATE pin (driver 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 SCT81623Q 
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 SCT81623Q works at pulse skip mode (PSM) to further increase the efficiency in light load condition.  

The quiescent current of SCT81623Q is 540μA typical under no-load condition and no switching. Disabling the 
device, the typical supply shutdown current on BIAS pin is 3.6μA. 

Overvoltage Protection 

The SCT81623Q 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 1.1V (typ.), OVP is triggered. OVP will cause the GATE pin to 
go low, forcing the power MOSFET off. With the MOSFET off, the output voltage will drop. The SCT81623Q begins 
switching again when the feedback voltage reaches 1.05V (typ.). 

Slope Compensation Ramp 

The SCT81623Q 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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Figure 13.  Sub-Harmonic Oscillation for D>0.5 and Compensation Ramp to Avoid Sub-Harmonic Oscillation 
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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 
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A typical value for factor K is 40 µA.  

SCT81623Q

GATE

 
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 value in the range of 10 Ω to 200 Ω and a CF value in the range of 100 pF 
to 2nF. Because of the effect of this RC filter, the peak current limit is not valid when the on-time is less than 2 × RF 
× CF. To fully discharge the CF during the off-time, the RC time constant should satisfy the following inequality. 

1
3 F F

S

D
R C

F

−
    

(12) 

When overload happens, the converter cannot provide output current to satisfy loading requirement. The inductor 
current is clamped at over current limitation. Thus, the output voltage drops below regulated voltage with FB voltage 
less than internal reference voltage continuously. The internal COMP voltage ramps up to high. When COMP 

voltage is clamped for 64 cycles, the controller stops working. After remaining OFF for 32768 cycles，the device 

restarts from soft starting phase. If overload or hard short condition still exists during soft-start and make COMP 

voltage clamped at high ，after soft start time and COMP still keep high for 64 cycles ，the device enters into 

turning-off mode again. When overload or hard short condition is removed, the device automatically recovers to 
enter normal regulating operation. 
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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) 

)    
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Figure 17. System UVLO Resistor Divider 

When the UVLO pin voltage is above the UVLO threshold, the device enters run mode. In run mode, a soft-start 
sequence starts after 8 clocks once the VCC voltage exceeds the 2.85V VCC UV threshold. UVLO hysteresis is 
accomplished with an internal 50mV voltage hysteresis and an additional 5μA current source that is switched on or 
off. When the UVLO pin voltage exceeds the UVLO threshold, the current source is enabled to quickly raise the 
voltage at the UVLO pin. When the UVLO pin voltage falls below the UVLO threshold, the current source is disabled, 
causing the voltage at the UVLO pin to fall quickly. When the UVLO pin voltage is less than the enable threshold, 
the device enters shutdown mode after a 30μs (typ.) delay with all functions disabled. 
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Figure 18.  Boost Start-Up Waveforms Case 1: Start-Up diagram, UVLO Toggle After Start-Up 
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Figure 19.  Boost Start-Up Waveforms Case 2: Start-Up diagram, EN Toggle After Start-Up 
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Clock Synchronization 
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Inductor Selection (Boost) 

The performance of inductor affects the power supply’s steady state operation, transient behavior, loop stability, 
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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 SCT81623Q. To improve performance, especially with VBIAS below 8V, it is 
recommended to use a 2.2Ω 
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Where 
⚫ IG
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Application Waveforms 
VBIAS=12V, VOUT=24V, unless otherwise noted 

 
Figure 22. Power up (ILOAD=2A) 

 
Figure 23. Power down (ILOAD
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APPLICATION INFORMATION 

Typical Application(Sepic) 
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Figure 28. Application Schematic, 5V to 48V Input, 2A Sepic Regulator at 456kHz  

Design Parameters 

Design Parameters Example Value 

Input Voltage 24V Normal 5

V

 to 48V 

Output Voltage 12V 

Maximum Output Current 2A 

Switching Frequency 456kHz 

Output voltage ripple (peak to peak) 75mV (Load=2A) 
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Figure 29. Output Voltage Ripple 
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Transformer Selection (Flyback) 
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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


= + = +
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(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

 
=  +  

 
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( )_ _1.2 ~ 1.5 S
R diode IN MAX O

P

N
V V V

N

 
=   + 

 
 

 

The current RMS rating of MOSFET could be derived as shown in below equation: 

2

2

 

 (5)  
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Input Capacitor Selection 

The input capacitors smooth the supply ripple voltage during operation. Below equation is used to estimate the 
required input capacitor based on the supply ripple voltage specification. 

( )
_
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PACKAGE INFORMATION 

SIDE VIEW

BOTTOM VIEW

NOTE:

1) THE LEAD SIDE IS WETTABLE.

2) ALL DIMENSIONS ARE IN MILLIMETERS.

3)EXPOSED PADDLE SIZE DOES NOT 

INCLUDE MOLD FLASH.

4) LEAD COPLANARITY SHALL BE 0.08 

MILLIMETERS MAX.

5) JEDEC REFERENCE IS MO-220.

6) DRAWING IS NOT TO SCALE.

PIN 1 ID 

MARKING

TOP VIEW

PIN 1 ID

INDEX AREA

RECOMMENDED LAND PATTERN

PIN 1 ID

0.25X45°TYP.

SECTION A-A
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