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芯 洲 科 技  
Silicon Content Technology 

 

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

FEATURES 
• Qualified for Automotive Applications 

• AEC-Q100 Qualified with the Following Results: 
- Device Temperature Grade 0: -40°C to 150°C 
  Ambient Operating Temperature Range 
- Device HBM ESD Classification Level H2 
- Device CDM ESD Classification Level C3B 

• Wide Input Voltage Range: 3.1V-55V 

• Low Shutdown Current: 2μA 

• Low Quiescent Operating Current: 490μA 

• +/- 1.5% Feedback Reference Voltage 

• High Efficiency LS MOSFET with 77Pȍ�RDS(ON) 

• Adjustable Switching Frequency: 100KHz to 
2.2MHz 

• Selectable Frequency Dither for EMI Mitigation 

• External Frequency Synchronic 

• 

http://www.silicontent.com/
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TYPICAL APPLICATION 
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Figure 1. Typical Application Diagram 
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REVISION HISTORY 
127(��3DJH�QXPEHUV�IRU�SUHYLRXV�UHYLVLRQV�PD\�GLIIHU�IURP�SDJH�QXPEHUV�LQ�WKH�FXUUHQW�YHUVLRQ 

5HYLVLRQ������5HOHDVHG�WR�PDUNHW 

5HYLVLRQ������8SGDWH�5HFRPPHQGHG�/DQG�3DWWHUQ 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE 

PACKAGING 
TYPE 

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT81570QQLAR Tape & Reel 5000 1570Q 16 TQFN3X3-16L 2 

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

 

PIN CONFIGURATION 
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Top View: 16-Lead Plastic QFN 3mmx3mm 

BIAS -0.3 62 V  

UVLO/EN/SYNC -0.3 45 V  

SW -0.3 62 V  

PGOOD -0.3 18 V  

VCC -0.3 6.6 V  

MODE, SS, COMP, FB, RT -0.3 5.5 V  

Junction temperature (2) 

- 40

 150 ϨC  

Storage temperature TSTG 

- 65

 150 ϨC  

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to 
function outside of its Recommended Operation Conditions.  

(2) Guaranteed by design, not tested in productions. 
(3) The IC includes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 170°C 
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RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER DEFINITION MIN MAX UNIT 

VBIAS Input voltage range 3.1 55 V 

ISW 
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ELECTRICAL CHARACTERISTICS (continued) 
VBIAS=12V, TJ=-40°C~150°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 

Clock cycles with no switching 
followed by SS release 

 32768  cycles 

Soft start 

ISS Soft-start Current  7 10 14 ȝA 

RSS SS pull-down switch RDS(ON)   65  � 

PGOOD 

RPG PG pulldown switch resistance 1mA sinking  95  ȍ 

VUVTH PG under-voltage threshold 
FB rising (Reference to VREF) 92 95 98 % 

FB falling (Reference to VREF) 87 90 93 % 

Switching Frequency 

fSW1 Switching frequency RRT=49.3N� 400.5 445 489.5 kHz 

fSW2 Switching frequency RRT=9.09N� 1925 2140 2355 kHz 

fSS Frequency Spread Range   ±6  % 

DMAX Maximum Duty Cycle RRT=49.3N� 85 91  % 

tON_MIN Minimum on-time fsw=445kHz  160  ns 

Protection 

VOVTH FB overvoltage threshold 
FB rising 107 110 113 % 

FB falling 102 105 108 % 

TSD 
(1) 

Thermal shutdown threshold TJ rising  175  °C 

Hysteresis   25  °C 

 
(1) Guaranteed by design and bench, not tested in production. 
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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 
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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 SCT81570Q 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 SCT81570Q device can be adjusted to any value between 100kHz and 2.2MHz by 
using a single external resistor or by synchronizing it to an external clock. Current mode control provides superior 
bandwidth and transient response in addition to cycle-by-cycle current limiting. Current limit is constant over input 
voltage.  

The SCT81570Q is an Electromagnetic Interference (EMI) friendly controller with implementing optimized design 
for EMI reduction. The SCT81570Q features selectable Frequency Spread Spectrum (FSS) with ±6% jittering span 
of the switching frequency and modulation rate 1/512 of switching frequency to reduce the conducted EMI. 

The SCT81570Q device has built-in protection features such as thermal shutdown, short-circuit protection and 
overvoltage protection.  

The SCT81570Q works at pulse skip mode (PSM) to further increase the efficiency in light load condition.  

The quiescent current of SCT81570Q is 490uA typical under no-load condition and no switching. Disabling the 
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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 is known as an optimal amount of the slope compensation. 
By increasing the margin to 1.6, the amount of slope compensation becomes close to the optimal amount. 
If clock synchronization is not used, the fSW frequency equals the fRT frequency. If clock synchronization is used, the 
fSW frequency equals the fSYNC frequency. 

Hiccup Mode Overload Protection 

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.  

Hiccup Mode is enabled by a single resistor (3���Nȍ�RU���Nȍ typically) between the MODE pin and ground during 
initial power up. 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 enters normal regulating operation. 

64 cycles of 

current limit

32768 hiccup 

mode off cycles 

60 cycles of 

current limit

<8 normal 

switching cycles

4 cycles of 

current limit

32768 hiccup 

mode off cycles 

 
Figure 17.  Hiccup Mode Protection 

Output Voltage and Error Amplifier 

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 3. 

REFOUT
FBT FBB

REF

V V
R R

V

−
=    

 

(3) 

where: 

⚫ VREF is the feedback reference voltage, typical 1V 

The feedback resistor divider is connected to an internal transconductance error amplifier. The output of the error 
amplifier is connected to the COMP pin, allowing the use of a Type II loop compensation network. RCOMP, CCOMP, 
and optional CHF loop compensation components configure the error amplifier gain and phase characteristics to 
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achieve a stable loop response. If necessary, especially during automotive load dump transient, the feedback 
resistor divider input can be clamped by using an external zener diode. 

The COMP pin features internal clamps. The maximum COMP clamp limits the maximum COMP pin voltage below 
its absolute maximum rating even in shutdown. The minimum COMP clamp limits the minimum COMP pin voltage 
to start switching as soon as possible during no load to heavy load transition. The minimum COMP clamp is disabled 
when FB is connected to ground in flyback topology. 

Switching Frequency 

The switching frequency of the SCT81570Q can be adjusted between 100 kHz and 2.2 MHz using a single external 
resistor. This resistor must be connected between the RT pin and ground. Equation 4 can be used to estimate the 
frequency adjust resistor. 

RRT(Ω)=
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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 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. 
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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 

reference voltage, the SCT81570Q begins regulating the output to the level dictated by the feedback resistor network 
and SS voltage. A 10ȝ$�FXUUHQW�VRXUFH�FKDUJHV the soft-start capacitor connecting SS pin. Soft start avoids inrush 
current as a result of high output capacitance to avoid an overcurrent condition. The inrush stress on the input 
supply rail is also reduced. The soft-start time, tSS, for the output voltage to ramp to its nominal level is set by:  

SS
SS

SS

C
t

I
=  (7) 

where 
• CSS is the soft-start capacitance 

• ISS is the current sourced from the SS pin 

The device adopts the lower voltage between the internal voltage reference 1V and the SS pin voltage as the 
reference input voltage of the error amplifier and regulates the output. The soft-start completes when the voltage at 
the SS pin exceeds the internal reference voltage of 1V. The SS pin is pulled down to ground by an internal switch 
when the VCC is less than VCC UVLO threshold, the UVLO is less than the UVLO threshold, during hiccup mode 
off-time or thermal shutdown. 

Frequency Spread Spectrum 

To reduce EMI, the device implements Frequency Spread Spectrum (FSS). The FSS is enabled by a single resistor 
�����Nȍ�RU�100Nȍ�W\SLFDOO\��EHWZHHQ�WKH�02'(�SLQ�DQG�JURXQG�GXULQJ�LQLWLDO�SRZHU�XS� 

The FSS circuitry shifts the switching frequency of the regulator periodically within a certain frequency range 21/Lan35(h)-9-15044>d 

wh
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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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Inductor Selection
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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 SCT81570Q. To improve performance, especially with VBIAS below 



 SCT81570Q 
 

For more information www.silicontent.com   © 2025 Silicon Content Technology Co., Ltd.   All Rights Reserved             21 

Product Folder Links: SCT81570Q 

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 
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 INFORMATION 

Typical Application (Sepic) 

 

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

Design Parameters 

Design Parameters Example Value 

Input Voltage  
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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 for the inductors L1 and L2, derived as: 

_

1 2 = 
IN MIN

MAX

L SW

V
L L L D

I f
= = 

 
 

 

 

(21) 

Where 
⚫ fSW is the switching frequency. 

Note that the saturation current of inductors should be greater than peak current flowing in inductors, given by: 

1_

_

40% 
 (1 )

2 2

OL
L PEAK IN O

IN MIN

VI
I I I

V
  

 

(22) 

2_

40% 
 (1 )

2 2

L
L PEAK O O

I
I I I


= + =  +   

 

(23) 

If L1 and L2 are wound in same core as a coupled inductor, the inductance required will be half due to the mutual 
induction, calculated by: 

_

1 2 = 
2 2

IN MIN

MAX

L SW

VL
L L D

I f
= = 

 
 

 

 

(24) 

Power MOSFET Selection 

The following parameters should be taken into consideration for MOSFET: the on-resistance RDS_ON, the minimum 
gate threshold voltage VTH_MIN, the total gate charge Qg, the reverse transfer capacitance CRSS, and the maximum 
drain to source voltage VQ_MAX. The peak switching voltage between drain to source in a SEPIC is given by: 

_SW PEAK IN O DV V V V= + +   
 

(25) 

Then the VQ_MAX of power MOSFET should be greater than the peak switching voltage. 

The peak switching current flowing through the MOSFET is given by: 

_ 1_ 2_Q PEAK L PEAK L PEAKI I I= +   
 

(26) 

The RMS current through the MOSFET I s calculated by: 

( ) ( )_

_ 2

_

O IN MIN D O D

Q RMS O

IN MIN

V V V V V
I I

V

+ +  +
=   

 

 

(27) 

Then power dissipation in MOSFET can be estimated by: 

( )2

_ _ _ _

g SW

DIS Q RMS DS ON MAX O IN MIN Q PEAK

G

Q f
P I R D V V I

I


=   + +    

 

 

(28) 

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. 
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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) 
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Figure 31. Output Voltage Ripple 
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APPLICATION INFORMATION 

Typical Application (Flyback) 
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D
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ㅫ  
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� 

_
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V V
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(36) 

where 

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

• NS is s the number of turns on the secondary side winding 

SCT recommends to determine the maximum duty cycle below 50%, which brings two benefit for flyback design: 
first, to get a stable loop, slope compensation is needed when duty cycle is larger than 50%. SCT81570Q also 
supports external additional slope compensation if duty cycle must be large to ease other designs. Second, the 
right-half plane zero of the modulator is pushed to high frequencies, helping to improve the load transient response 
and simplifying the control loop compensation calculations. Then the turns ration between primary side and 
secondary side NPS can be determined accordingly. 

The number of turns on the auxiliary winding is calculated using below equation: 
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(37) 

Assuming WKH�HIILFLHQF\�RI�WKH�IO\EDFN�FRQYHUWHU�LV�Ș��WKH�LQSXW�SRZHU�DQG�RXWSXW�SRZHU�UHODWLRQVKLS�FRXOG be derived 
as shown in below equation: 
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where 

• ILM is the average current flowing in the transformer primary winding 

The current increase of primary inductor during ON period is: 
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(39) 

where 

• LP is the inductance of primary winding 

• TS is the switching period of flyback 

Then the LP can be derived as below equation: 

( )

2 2 2

2

INMAX O PS
P

L O S INMAX O PS

V V N
L

K P f V V N

 
= 

  + 
 

 

 

(40) 

where 

• KL is the ripple ratio 

A maximum ripple ratio between 30% and 70% results in a good balance of the total power loss of the transformer, 
matching the down slope of the transformer current to the internal slope compensation and the increasing the right 
half plane zero frequency. The maximum ripple ratio of the inductor current is set to 60%. In CCM operation, the 
maximum primary winding ripple current occurs when the supply voltage is at the maximum value. 
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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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Application Waveforms 
VBIAS=12V, Vout=12V, unless otherwise noted 

 
Figure 33. Power up (ILOAD=1A) 

CH1: VIN; CH2: VO; CH3: SW; CH4: IL 

 
Figure 34. Power down (ILOAD=1A) 

CH1: VIN; CH2: VO; CH3: SW; CH4: IL. 

 

BIASBIASBIASBIAS
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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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