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TYPICAL APPLICATION 
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Figure 1. Typical Application Diagram 

 

http://www.silicontent.com/


 SCT81570 
 

For more information www.silicontent.com   © 2025 Silicon Content Technology Co., Ltd.   All Rights Reserved             3 

Product Folder Links: SCT81570 

REVISION HISTORY 
127(��3DJH�QXPEHUV�IRU�SUHYLRXV�UHYLVLRQV�PD\�GLIIHU�IURP�SDJH�QXPEHUV�LQ�WKH�FXUUHQW�YHUVLRQ 

5HYLVLRQ������5HOHDVHG�WR�PDUNHW 

5HYLVLRQ������8SGDWH�'HYLFH�2UGHU�,QIRUPDWLRQ�DQG�5HFRPPHQGHG�/DQG�3DWWHUQ 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE 

PACKAGING 
TYPE 

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT81570QLAR Tape & Reel 5000 1570 16 TQFN3X3-16L 2 
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ELECTRICAL CHARACTERISTICS 
VBIAS=12V, TJ=-40°C~125°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 
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ELECTRICAL CHARACTERISTICS (continued) 
VBIAS=12V, TJ=-40°C~125°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Current Limit 

ILIM Internal MOSFET current limit  5.2 6 7 A 

CHICC-DEL Hiccup mode activation delay 
Clock cycles with current 
limiting before hiccup off-time 
activated (SS_done) 

 64  cycles 

CHICCUP 
Hiccup mode off-time after 
activation 
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TYPICAL CHARACTERISTICS 

 
Figure 8. UVLO Threshold vs Temperature 

 
Figure 9. VBIAS UVLO Threshold vs Temperature 

 

Figure 10. EN Threshold vs Temperature 
 

Figure 11. FB Reference vs Temperature 

 
Figure 12. Soft-start Current vs Temperature 

 
Figure 13. Internal MOSFET Current Limit vs Temperature 



SCT81570  

 

 

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

Product Folder Links: SCT81570 

TYPICAL CHARACTERISTICS 

 
Figure 14. Internal MOSFET RDS(ON) vs Temperature 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 15. Functional Block Diagram 
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OPERATION 

Overview 

The SCT81570 device is a wide input range, non-synchronous boost converter that uses peak-current-mode control. 
The device can be used in boost, SEPIC, and flyback topologies. 

The switching frequency of the SCT81570
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V 160 RT
SLOPE

SYNC

f
mV

f
=    

 

(1) 

where 
��fSYNC is fRT if clock synchronization is not used 
According to peak current mode control theory, the slope of the compensation ramp must be greater than half of 
the sensed inductor current falling slope to prevent subharmonic oscillation at high duty cycle. Therefore, the 
minimum amount of slope compensation in boost topology must satisfy the following inequality: 

( )

0.5 Margin 160

LOAD F SUPPLY

CS SW

MV V V

A mV f
L

+ −

       

 

(2) 

Where 
��9F is a forward voltage drop of diode, the external diode  
Typically, 82% of the sensed inductor current falling slope 
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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 30ȝV��W\SLFDO��GHOD\�ZLWK�DOO�IXQFWLRQV�GLVDEOHG� 
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Figure 20.  Boost Start-Up Waveforms Case 1: Start-Up diagram, UVLO Toggle After Start-Up 
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Figure 21.  Boost Start-Up Waveforms Case 2: Start-Up diagram, EN Toggle After Start-Up 

 

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 (typical). The duty 
cycle of the pulldown pulse is not limited, but the minimum pulldown pulse width must be greater than 150 ns, and 
the minimum pullup pulse width must be greater than 250ns. 

The external clock frequency fSYNC must be within +25% and ±30% of fRT(TYPICAL). Because the maximum
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Figure 22. Frequency Sync 

Programmable Soft-Start 

The SS pin voltage controls start-up of output voltage. After the voltage is rising threshold of under voltage lockout 
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Thermal Shutdown 

An internal thermal shutdown turns off the VCC regulator, disables switching, and pulls down the SS when the 
junction temperature exceeds the thermal shutdown threshold (TSD). After the temperature is decreased by 25°C, 
the VCC regulator is enabled again and the device performs a soft start. 

Shutdown Mode 

If the UVLO pin voltage is below the enable threshold for longer than 30ȝV��W\pical), the device goes to the shutdown 
mode with all functions disabled. In shutdown mode, the device decreases the BIAS pin current consumption to 
below 2ȝ$��W\SLFDO�� 

Standby Mode 

If the UVLO pin voltage is greater than the enable threshold and below the UVLO threshold for longer than 2ȝs, the 
device is in standby mode with the VCC regulator operational, RT regulator operational, SS pin grounded, and no 
switching at the GATE output. The PGOOD is activated when the VCC voltage is greater than the VCC UV threshold. 

Run Mode 

If the UVLO pin voltage is above the UVLO threshold and the VCC voltage is sufficient, the device enters RUN 
mode. In this mode, soft start starts 8 internal clocks after the VCC voltage exceeds the 2.8V VCC UV threshold. 
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APPLICATION INFORMATION 

Typical Application (Boost) 

 
Figure 23. Application Schematic, 6V to 9V, 1.6A Boost Regulator at 2100kHz 

Design Parameters 

Design Parameters Example Value 

Input Voltage 6V to 9V 

Output Voltage 12V 

Maximum Output Current
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Inductor Selection (Boost) 

The performance of LQGXFWRU�DIIHFWV�WKH�SRZHU�VXSSO\¶V�VWHDG\�VWDWH�RSHUDWLRQ��WUDQVLHQW�EHKDYLRU�� ORRS�VWDELOLW\��
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 
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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 
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 following equation. 

( )

(1 )

OUT
D PEAK L

I
I I

D
= + 

−
 

 

 

(18) 

Thermally the diode must be able to handle the maximum average current delivered to the output. The peak reverse 
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APPLICATION INFORMATION 

Typical Application (Sepic) 
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Figure 30. Application Schematic, 4V to 36V, 1A Sepic Regulator at 2100kHz  

Design Parameters 

Design Parameters Example Value 

Input Voltage 4V to 36V 

Output Voltage 12V 

Maximum Output Current 1A 

Switching Frequency 2100 KHz 

Output voltage ripple (peak to peak) 75mV (Load=1A) 
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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
 =      

 

(19) 

2 40% = 40% L O OI I I =     
 

(20) 

Normally we can select equal value 
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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= +   
 

(29) 

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


 =


  

 

(30) 

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

T
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Figure 31. Output Voltage Ripple 
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APPLICATION INFORMATION 

Typical Application (Flyback) 
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Figure 32. Application Schematic, 6V to 36V, 1A Flyback Regulator at 400kHz  

Design Parameters 

Design Parameters Example Value 

Input Voltage 6V to 36V 

Output Voltage 12V 

Maximum Output Current 1A 

Switching Frequency 400 KHz 

Output voltage ripple (peak to peak) 75mV (Load=1A) 
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Transformer Selection (Flyback) 

Transformer design is critical for flyback application. The first step is to select a proper operation mode. The 
discontinuous conduction mode (DCM) will minimize the transformer size at the cost of higher rating switch, while 
the continuous conduction mode (CCM) can achieve higher efficiency at full load and minimize output voltage ripple. 

For DC-DC applications, where the input voltage is low, CCM operation is an attractive option to minimize the 
primary RMS current particularly in higher power systems even though the system's dynamic behavior is 
considerably difficult to maintain., LW¶V�HDV\�WR�JHW�WKH�PD[LPXP�GXW\�F\FOH�DV�EHORZ�HTXDWLRQ� 

_

P
O

S
MAX

P
IN MIN O

S

N
V

N
D

N
V V

N



=

+ 

 

 

 

(36) 

where 

• NP is s the number of turns on the primary side winding 

• NS is s the number of turns on the
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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


= + = +

   
  

 

(41) 

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 needs to be chosen with appropriate margin as both of them 
suffers from high voltage spike. 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 below equation: 

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

S

N
V V V

N

 
=  +  

 
 

 

 

(42) 

( )_ _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

_

_ 12

O LM
MOS RMS

IN MIN

P I
I D

V D

    =  +     

 

 

 

(43) 

 

The current rating of MOSFET and Diode should at least be IL_PEAK and IO respectively. 

Output Capacitor Selection 

The output capacitor is required to smooth the load voltage ripple, provides an energy source during load transients 
and provides energy to the load during the on-time of the MOSFET. A practical way to size the output capacitor is 
based on the required load transient specification. The load transient specification is related to the control loop 
crossover frequency. For this estimate it is expected that the control loop cross over frequency is set to 1/5th the 
right half plane zero frequency. This right half plane zero frequency is calculated using below equation: 

( )
2

2

2

2

1

5 5 2

O

ORHZP P
CROSS

S M

V
D

Pf N
f

N L

 −

= = 
 

 

 

 

(44) 

Then below equation is used to calculate the estimated load capacitance to achieve the specified load transient 
requirements. 

2

O
O

CROSS RIPPLE

I
C

f V




 
  

 

(45) 

where 

• ǻ,O is the difference in the load current conditions 

•  ǻ9RIPPLE is the specified overshoot voltage specification and undershoot voltage specification 
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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. 

( )
_

1O

IN MIN

IN

SW SUPPLY

P
D

V
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f V

 −


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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. 

Ь Use a small size ceramic capacitor for COUT. 

Ь Make the switching loop (COUT to D to SW to PGND to COUT) as small as possible. 

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

Ь Put the CVCC capacitor as near the device as possible between the VCC and PGND pins. 

Ь Connect the COMP pin to the compensation components. 

Ь Connect the AGND pin directly to the analog ground plane. Connect the AGND pin to the UVLO, RT, SS and FB 

components. 

Ь Connect the exposed pad to the AGND and PGND pins under the device. 

Ь Add several vias under the exposed pad to help conduct heat away from the device. Connect the vias to a large 

ground plane on the bottom layer. 
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Figure 39. BOOST PCB Layout 
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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.
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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. 


