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3.8V-32V Vin, 2A Synchronous Step-down DCDC Converter with EMI Reduction 

FEATURES 
• EMI Reduction with Switching Node Ringing-free 

• 500k
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REVISION HISTORY 
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.1 Released to Production. Complete orderable information. 

Revision 1.2 Released to Production. Updated application waveforms. 

Revision 1.3: Delete VS in ABS table. 

Revision 1.4: Update Device Order Information. 

Revision 1.5: Update PACKAGE INFORMATION. 

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE 
STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 

SCT2321TVBR Tape & Reel 3000 2321 6 TSOT23-6L 

 

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

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
  

1

2

      -3 0 0 0 3 0 0 0   MIN 
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BST 6 
Power supply for the high-side power MOSFET gate driver. Must connect a 0.1uF 
or greater ceramic capacitor between BST pin and SW node.   

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

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 3.8 32 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(1) 

-2 +2 kV 

Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
2014specification, all pins(1) 

-0.5 +0.5 kV 

(1) HBM and CDM stressing are done in accordance with the ANSI/ESDA/JEDEC JS-001-2014 specification 

THERMAL INFORMATION 

PARAMETER THERMAL METRIC TSOT23-6L UNIT 

RθJA Junction to ambient thermal resistance(1) 89 
°C/W 

RθJC Junction to case thermal resistance(1) 39 

 
(1) SCT provides RθJA and RθJC numbers only as reference to estimate junction temperatures of the devices. RθJA and RθJC are not a 
characteristic of package itself, but of many other system level characteristics such as the design and layout of the printed circuit 
board (PCB) on which the SCT2321 is mounted, and external environmental factors. The PCB board is a heat sink that is soldered to 
the leads and thermal pad of the SCT2321. Changing the design or configuration of the PCB board changes the efficiency of the heat 
sink and therefore the actual RθJA and RθJC.  
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ELECTRICAL CHARACTERISTICS 
VIN=12V, TJ=-40°C~125°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply and Output 

VIN Operating input voltage  3.8  32 V 

VIN_UVLO 
Input UVLO VIN rising  3.5 3.7 V 
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TYPICAL CHARACTERISTICS 

 
Figure 1. SCT2321 Efficiency, Vin=12V 

 
Figure 2. SCT2321 Efficiency, Vin=24V 

 
Figure 3. Shut-down Current vs Temperature 

 
Figure 4. Reference Voltage vs Temperature 

 
Figure 5. Peak Current Limit vs Temperature 

 
Figure 6. VIN UVLO vs Temperature 
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EN pin automatically enables the device. For the application requiring higher VIN UVLO voltage than the default 
setup, there is a 4uA hysteresis pull up current source on EN pin which configures the VIN UVLO voltage with an 
off-chip resistor divider R3 and R4, shown in Figure 9. The resistor divider R3 and R4 are calculated by equation 
(1) and (2). 

EN pin is a high voltage pin, and can be directly connected to VIN to automatically start up the device with VIN 
rising to its internal UVLO threshold.  

EN

1.21V

+

I2
4uA

I1
1.5uA

20K

EN

R3

R4

VIN

 

Figure 9. Adjustable VIN UVLO 

 

𝑅3 =
𝑉𝑆𝑡𝑎𝑟𝑡 (

𝑉𝐸𝑁𝐹

𝑉𝐸𝑁𝑅
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Figure 10. SCT2321 Switching Node Waveform 

Peak Current Limit and Hiccup Mode 
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Thermal Shutdown 

Once the junction temperature in the SCT2321 exceeds 160°C, the thermal sensing circuit stops converter 
switching and restarts with the junction temperature falling below 135°C. Thermal shutdown prevents the damage 
on device during excessive heat and power dissipation condition. 
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Input Capacitor Selection 
 
For good input voltage filtering, choose low-ESR ceramic capacitors. A ceramic capacitor 10μF is recommended 
for the decoupling capacitor anda0.1μF ceramic bypass capacitor is recommended to be placed as close as 
possible to the VIN pin of the SCT2321.  
 
Use Equation (3) to calculate the input voltage ripple:  

∆𝑉𝐼𝑁 =
𝐼𝑂𝑈𝑇

𝐶𝐼𝑁 × 𝑓𝑆𝑊

×
VOUT

VIN

× (1 −
𝑉𝑂𝑈𝑇

𝑉𝐼𝑁

) 

(3) 

 
Where: 

• CIN is the input capacitor value 

• fsw is the converter switching frequency 

• IOUT is the maximum load current 
 

Due to the inductor current ripple, the input voltage changes if there is parasitic inductance and resistance between 
the power supply and the VIN pin
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loss. For a certain inductor, larger current ripple generates higher DCR and ESR conduction losses and higher core 
loss.  
 
Table 1 lists recommended inductors for the SCT2321. Verify whether the recommended inductor can support the 
user's target application with the previous calculations and bench evaluation. In this application, the WE's inductor 
744314101 is used on SCT2321 evaluation board. 
 

Table 1. Recommended Inductors 

Part Number 
 

L 
(uH) 

DCR Max 
(mΩ) 

Saturation Current/Heat 
Rating Current (A) 

Size Max 
(LxWxH mm) 

Vendor 
 

744314101 10 33 3.5 7x7x5 Wurth Electronik 

http://www.silicontent.com/
http://www.silicontent.com/informationen5.html


 SCT2321 

 

http://www.silicontent.com/informationen5.html


SCT2321    

 

16      For more information www.silicontent.com © 2017   Silicon Content Technology Co., Ltd.     All Rights Reserved 

Product Folder Links: SCT2321 

Application Waveforms 
 

 
Figure 12. SW node waveform and Output Ripple 

VIN=24V, IOUT=2A 

 
Figure 13. SW node Waveform and Output Ripple  

VIN=24V, IOUT=10mA 
 

 
Figure 14. Power Up 

VIN=24V, VOUT=5V, IOUT=2A 

 

 
Figure 16. Load Transient  

VOUT=5V, IOUT=0.2A to 1.8A, SR=250mA/us 
 

 

 

 
Figure 15. Power Down 

VIN=24V, VOUT=5V, IOUT=2A 

 

 
Figure 17. Load Transient  

VOUT=5V, IOUT=0.5A to 1.5A, SR=250mA/us 
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Layout Guideline 

The regulator could suffer from instability and noise problems without carefully layout of PCB. Radiation of high- 
frequency noise induces EMI, so proper layout of the high-frequency switching path is essential. Minimize the length 
and area of all traces connected to the SW pin, and always use a ground plane under the switching regulator to 
minimize coupling. The input capacitor needs to be very close to the VIN pin and GND pin to reduce the input supply 
ripple. Place the capacitor as close to VIN pin as possible to 
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PACKAGE INFORMATION 

                              

TOP VIEW                                                                         BOTTOM VIEW 

 

 
SIDE VIEW 

 
 
NOTE: 

1. Drawing proposed to be made a JEDEC package outline MO-
220 variation. 

2. Drawing not to scale. 

3. All linear dimensions are in millimeters. 

4. Thermal pad shall be soldered on the board. 

5. Dimensions of exposed pad on bottom of package do not 
include mold flash.  

6. Contact PCB board fabrication for minimum solder mask web 
tolerances between the pins.  

 
 
 

 

 

 
  

SYMBOL 
Unit: Millimeter 

MIN TYP MAX 

A -------  1.10 

A1 0.000  0.10 

A2 0.70  1.00 

D 2.85  2.95 

E 
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TAPE AND REEL INFORMATION 
 

 

 

 

 

 

Feeding Direction 

http://www.silicontent.com/informationen5.html


SCT2321    

 

20 Silicon Content Technology Co., Ltd.  

 #1 Floor 2 Building 15, Yard 33 Dijin Road, Haidian District, Beijing 100095 

 (86 10) 64779806         FAX: (86 10) 64779806    www.silicontent.com © Silicon Content Technology 

RELATE8 Tn 

http://www.silicontent.com/

