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芯 洲 科 技  
Silicon Content Technology 

 

Wide Vin 50V Non-synchronous Boost/Flyback/SEPIC Controller

FEATURES 
 Qualified for Automotive Applications 

 AEC-Q100 Qualified with the Following Results: 
- Device Temperature Grade 1: -40°C to 125°C 
  Ambient Operating Temperature Range 
- Device HBM ESD Classification Level H2 
- Device CDM ESD Classification Level C3B 

 Wide Input Voltage Range: 3.2V-50V 

 Low Shutdown Current 3.7uA 

 Low Quiescent operating Current: 450uA 

 Adjustable Switching Frequency: 100KHz to 2.2MHz 

 Integrated Frequency Dithering for EMI Mitigation 

 External Frequency Synchronic 

 External Compensation 

 Supports additional Slope Compensation 

 22ms Internal Soft-start Time 

 Integrated Protection Feature 

- Constant Peak-Current Protection Threshold 
Over Input Voltage  

- Output Overvoltage Protection 
- Adjust Under-Voltage Lockout 
- Optional Hiccup Over Load Protection 
- Thermal Shutdown Protection:165°C 

 MSOP-8L(3mm*3mm) Package 

APPLICATIONS 
 Muti-output Flyback  

 LED Bias Supply 

 Portable Speaker Supply 

 Battery Powered Boost/Flyback/SEPIC application 

http://www.silicontent.com/
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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: Update Device Order Information 

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE 
STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 

SCT81620QMTDR Tape & Reel 4000 1620Q 8 
8-Lead 3mm×3mm 

Plastic MSOP 

 

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

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
 

ISEN

COMP

FB

VIN

DR

PGND

1

2

3 6

7

8

4AGND

FA/SYNC

 
Top View: 8-Lead Plastic MSOP 3mmx3mm 

VIN -0.3 62 V  

DR -1 6.6 V  

ISEN, COMP, FB, FA/SYNC/SD -5 5.5 V  

Peak Driver Output Current  1(2) A  

Junction temperature(2) -40 150 ºC 
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VIN 8 Power supply input pin 

RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 3.2 50 V 

VCC VCC voltage range 3.2 6.1 V 

TJ Operating junction temperature -40 125 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014 
specification, all pins 

-2 +2 kV 
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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 
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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 
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FUNCTIONAL BLOCK DIAGRAM 
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SCT81620Q

DR

ISNS

RSL

RSNS

 
Figure13 .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 

 VSENSE is ISEN pin limiting voltage (Typ.=146.5mV) 

 IPEAK-CL is the inductor peak current limit 

 RSL  is Slope compensation resistor 

 D is Duty cycle 

 RSNS is the Inductance peak current detection resistance 

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 
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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


    
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APPLICATION INFORMATION 

Typical Application (Boost) 

 
 

ISEN

COMP

FB

AGND PGND

DR

FA/SYNC/SD

VIN

VIN

1k

15mΩ

L
SBD

4*10uF

4*22uF

10.2k

86.6k

47.5k

SCT81620Q

 
Figure 19. 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 14 

𝐼𝐿𝐷𝐶 =
𝑉𝑂𝑈𝑇 × 𝐼𝑂𝑈𝑇

𝑉𝐼𝑁 × 𝜂
 (14) 

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 15. 

𝐼𝐿𝑃𝑃 =
1

𝐿 × (
1

𝑉𝑂𝑈𝑇−𝑉𝐼𝑁
+

1

𝑉𝐼𝑁
) × 𝑓𝑆𝑊

 (15) 

Where 

 ILPP 
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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 SCT81620Q. 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 



 SCT81620Q 
 

For more information www.silicontent.com   © 2023 Silicon Content Technology Co., Ltd.   All Rights Reserved             17 

Product Folder Links: SCT81620Q 

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 Equation 24. 

( )

(1 )

OUT
D PEAK L

I
I I

D
 


  

 

(24) 

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 20. Power up(Iload=2A) 

 
Figure 21. Power down(Iload=2A) 

 
Figure 22. Over current protection (Iload=5A) 

 
Figure 23. Over current recovery (Iload=5A) 

 

 
Figure 24. Steady-state (Iload=2A) 

 

Figure 25. Sync Frequency 
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Typical Application (Sepic) 

 
 

ISEN

COMP

FB

AGND PGND

DR

FA/SYNC/SD

VIN

VIN

VIN VIN

 
Figure 26. Application Schematic, 5V to 50V, 2A Sepic Regulator at 400kHz 

Design 
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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
       

 

(25) 

  
 

(26) 

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
    

 

 

(27) 

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
  

 

(28) 

2_

40% 
 (1 )

2 2

L
L PEAK O O

I
I I I


       

 

(29) 

I
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_
1

MAX
COUT RMS O

MAX

D
I I

D
 


 

 

 

(41) 

VOUT/AC
Q

OFF

 
Figure 27. Output Voltage Ripple 
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Application Waveforms 
Vin=5V, Vout=12V, unless otherwise noted 

 

 
Figure 28. Power up(Iload=2A) 

 
Figure 29. Power down(Iload=2A) 

 
Figure 30. Shutdown remove  

  
Figure 31. Shutdown remove 

 

 
Figure 32. LoadTrans (Iload=0.5A-1.5A) 

 

Figure 33. steady-state (Iload=2A) 
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Layout Guideline 
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R

R

VIN

COMP

FB

2

3

4 PGND5AGND

7R

 

Figure 34. BOOST PCB Layout 
 

  



 SCT81620Q 
 

For more information www.silicontent.com   © 2023 Silicon Content Technology Co., Ltd.   All Rights Reserved             25 

Product Folder Links: SCT81620Q 

PACKAGE INFORMATION 
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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. 


