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

Revision 1.0: Release to Market 

Revision 1.1: Update description in Typical Application 

Revision 1.2: Format adjustment  

DEVICE ORDER INFORMATION  

PART NUMBER PACKAGE MARKING PACKAGE DISCRIPTION 

SCT9320STD 9320 SOP-8L 

1）For Tape & Reel, Add Suffix R (e.g. SCT9320STDR). 

 

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

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
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NC 4, 6 Not connected. 

GND 7 Power ground. Must be soldered directly to ground plane. 

SW 8 Switching node of the buck converter. 

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 SOP-8L UNIT 

RθJA J
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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 

Hysteresis   420  mV 

ISD Shutdown current EN=0, No load, VIN=12V  1 3 uA 

IQ Quiescent current   
EN=floating, No load, No 
switching. VIN=12V. BST-
SW=5V 

 20 
 

uA 

Enable, Soft Start and Working Modes 

VEN_H Enable high threshold   1.18 1.25 V 

VEN_L Enable low threshold  1.03 1.1  V 

IEN Enable pin input current EN=1V 1 1.5 2 uA 

IEN_HYS Enable pin hysteresis current EN=1.5V  4  uA 

Power MOSFETs 

RDSON_H High side FET on-resistance   130  mΩ 

RDSON_L Low side FET on-resistance   70  mΩ 

Feedback and Error Amplifier 

VFB Feedback Voltage  0.792 0.8 0.808 V 

Current Limit 

ILIM_HSD HSD peak current limit  2.5 2.8 3.1 A 

ILIM_LSD LSD valley current limit  2.8 3.2 3.6 A 

Switching Frequency 

FSW Switching frequency  VIN=12V, VOUT=5V 450 500 550 kHz 

tON_MIN Minimum on-time   80  ns 

FJITTER FSS jittering span     ±6  % 

Soft Start Time 

tSS Internal soft-start time   4  ms 

Protection 

VOVP 
Output OVP threshold VOUT rising 

 

 110  % 

Hysteresis  5  % 

THIC_W OCP  hiccup wait time   512  Cycles 

THIC_R OCP hiccup restart time   8192  Cycles 

TSD 
Thermal shutdown threshold TJ rising  160  

°C 
Hysteresis   25  
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TYPICAL CHARACTERISTICS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. SCT9320 Efficiency, Vin=12V 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. SCT9320 Efficiency, Vin=24V 

 
Figure 3. Shut-down Current vs Temperature 

 
Figure 4. Quiescent Current vs Temperature 

 
Figure 5. Reference Voltage vs Temperature 

 
Figure 6. Center Switching Frequency vs Temperature 
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Figure 7. Peak Current Limit vs Temperature 

 
Figure 8. VIN UVLO vs Temperature 
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FUNCTIONAL BLOCK DIAGRAM 
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OPERATION 

Overview 

The SCT9320 device is 3.8V-32V 
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and the device starts soft-start phase. The SCT9320 has the built in 4ms soft-start time to prevent the output 
overshoot and inrush current. When EN pin is pulled low, the internal SS net will be discharged to ground. Buck 
operation is disabled when EN voltage falls below its lower threshold (typically 1.1V/fall). 

An internal 1.5uA pull up current source connected from internal LDO power rail to EN pin guarantees that floating 
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
) − 𝑉𝑆𝑡𝑜𝑝

𝐼1 (1 −
𝑉𝐸𝑁𝐹

𝑉𝐸𝑁𝑅
) + 𝐼2

 

 

(1) 

𝑅4 =
𝑅3 × 𝑉𝐸𝑁𝐹

𝑉𝑆𝑡𝑜𝑝 − 𝑉𝐸𝑁𝐹 + 𝑅3(𝐼1 + 𝐼2)
 (2) 

  
Where: 
      Vstart: Vin rise threshold to enable the device 
      Vstop: Vin fall threshold to disable the device 

I1=1.5uA 
I2=4uA 
VENR=1.18V 
VEMF=1.1V 

EMI Reduction with Frequency Spread Spectrum and Switching Node Ringing-free  

In some applications, the system EMI test must meet EMI standards EN55011 and EN55022. To improve EMI 
performance, SCT9320 adopts Frequency Spread Spectrum (FSS) to spread the switching noise over a wider band 
and therefore reduces conducted and radiated interference peak amplitude at particular frequency. The SCT9320 
features 500kHz switching frequency with spreading frequency of +/-6% and modulation rate 1/512 of switching 
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APPLICATION INFORMATION

Typical Application 
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Figure 12. 24V Input, 5V/2A Output 

Design Parameters 

 

Design Parameters Example Value 

Input Voltage 24V 

Output Voltage 5V 

Output Current 2A 

Output voltage ripple (peak to peak) ±0.3V 

Switching Frequency 500kHz 
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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 SCT9320. 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 SCT9320 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 

 
Output Capacitor Selection 
 
For buck converter, the output capacitor value determines the regulator pole, the output voltage ripple, and how the 
regulator responds to a large change in load current. The output capacitance needs to be selected based on the 
most stringent of these three criteria. 
 
For small output voltage ripple, choose a low-ESR output capacitor like a ceramic capacitor, for example, X5R and 

X7R family. Typically, 1～3x 22μF ceramic output capacitors work for most applications. Higher capacitor values 

can be used to improve the load transient response. Due to a capacitor’s de-rating under DC bias, the bias can 
significantly reduce capacitance. Ceramic capacitors can lose most of their capacitance at rated voltage. Therefore, 
leave margin on the voltage rating to ensure adequate effective capacitance.  
 
From the required output voltage ripple, use the equation (6) to calculate the minimum required effective 
capacitance, COUT. 
 

𝐶𝑂𝑈𝑇 =
∆𝐼𝐿𝑃𝑃

8 × 𝑉𝑂𝑈𝑇𝑅𝑖𝑝𝑝𝑙𝑒 × 𝑓𝑆𝑊

 (6) 

  
Where 

 VOUTRipple is output voltage ripple caused by charging and discharging of the output capacitor. 

 ΔILPP is the inductor peak to peak ripple current, equal to kIND * IOUT. 

 ƒSW is the converter switching frequency. 
 
The allowed maximum ESR of the output capacitor is calculated by the equation (7). 

𝑅𝐸𝑆𝑅 =

�¾�Ì�Ë �¾�Ì�Ë
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Application Waveforms 
 

 
Figure 13. SW node waveform and Output Ripple 

VIN=24V, IOUT=2A 

 
Figure 14. SW node Waveform and Output Ripple  

VIN=24V, IOUT=100mA 
 

 
Figure 15. Power Up 

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

 

 
Figure 17. Load Transient  

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

 

 

 
Figure 16. Power Down 

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

 

 
Figure 18. 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 reduce high frequency ringing voltage on SW pin as 
well. Figure 19 is the recommended PCB layout of SCT9320. 

The layout needs be done with well consideration of the thermal. A large top layer ground plate using multiple 
thermal vias is used to improve the thermal dissipation. The bottom layer is a large ground plane connected to the 
top layer ground by vias. 
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Figure 19. PCB Layout Example 

Thermal Considerations 

The maximum IC junction temperature should be restricted to 125°C under normal operating conditions. Calculate 
the maximum allowable dissipation, PD(max), and keep the actual power dissipation less than or equal to PD(max) . The 
maximum-power-dissipation limit is determined using Equation (12). 

𝑃𝐷(𝑀𝐴𝑋) =
125 − 𝑇𝐴

𝑅θJA

 (12) 

 
where 

 TA is the maximum ambient temperature for the application. 

 RθJA is the junction-to-ambient thermal resistance given in the Thermal Information table. 

The real junction-to-ambient thermal resistance RθJA of the package greatly depends on the PCB type, layout, 
thermal pad connection and environmental factor. Using thick PCB copper and soldering the GND to a large ground 
plate enhance the thermal performance. Using more vias connects the ground plate on the top layer and bottom 
layer around the IC without solder mask also enhance the thermal capability. 
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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 1.35  1.75 

A1 0.1  0.25 

A2 1.35  1.55 

D 4.8  5 

E 5.8  6.2 

E1 3.8  4.0 

b 0.33  0.51 

c 0.17  0.25 

e 1.27(BSC) 

L 0.40  1.27 

ɵ 0º  8º 
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TAPE AND REEL INFORMATION 
 

 

 

 

 

 

 

 

 

Feeding Direction 
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TYPICAL APPLICATION
 
24V Vin, 5V Vout, 1.1MHz Synchronous Buck Converter 
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Power Efficiency 

 

RELATED PARTS 

PN DESCRIPTION COMMENTS 

SCT2325 
SCT2323 

3.8V-32V Vin, Fixed Vout, 2A 
Synchronous Buck Converter with 
EMI Reduction 

 1.1MHz switching frequency with ±6% FSS 

 EMI reduction with switching node ringing-free. 

 SW anti-ringing in discontinuous current mode 

 20uA ultra-low quiescent current 

 Minimum external components. Easy-to-use 

 Fixed 5V Vout (SCT2325) and 3.3V Vout (SCT2323) 

SCT2330 
SCT2331 

3.8V-32V Vin, 3A Synchronous 
Step-down DCDC Converter with 
EMI Reduction 

 500KHz switching frequency  

 3A Continuous output current 

 EMI reduction with switching node ringing-free. 

 Ultra-low quiescent current. High efficiency PFM at 
light load (SCT2330) 

 Frequency Spread Spectrum (SCT2330) 

 Fixed PWM mode for lower output ripple (SCT2331) 
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Figure 20.  SCT2325 Typical Application  

 
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 
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