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3.8V-28V Vin, 5A Synchronous Step-down DCDC Converter with EMI Reduction 

FEATURES 
 EMI Reduction with Switching Node Ringing-free 

 400kHz Switching Frequency with 6% Frequency 
Spread Spectrum FSS  

 Pulse Skipping Mode PSM with 20uA Quiescent 
Current in Light Load Condition  

 3.8V-28V Wide Input Voltage Range 

 0.8V ±1% Feedback Reference Voltage 

 Fully Integrated 85mΩ Rdson High Side MOSFET 
and 58mΩ Rdson Low Side MOSFET 

 1uA Shut-down Current 

 80ns Minimum On-time 

 Precision Enable Threshold for Programmable 
UVLO Threshold and Hysteresis 

 Low Dropout Mode Operation 

 4ms Built-in Soft Start Time 

 Output Over Voltage Protection 

 Thermal Shutdown Protection at 160°C 

 Available in ESOP-8 Package 

APPLICATIONS 
 White Goods, Home Appliance 

 Surveillance 

 Audio, WiFi Speaker 

 Printer, Charging Station 

 DTV, STB, Monitor/LCD Display 

DESCRIPTION 

The SCT9336 is 5A synchronous buck converters with 
up to 28V wide input voltage range, which fully 
integrates an 85mΩ high-side MOSFET and a 58mΩ 
low-side MOSFET to provide high efficiency step-down 
DCDC conversion. The SCT9336 adopts peak current 
mode control with the integrated compensation 
network, which makes SCT9336 easily to be used by 
minimizing the off-chip component count. The 
SCT9336 supports the Pulse Skipping Modulation 
(PSM) with typical 20uA Ultra-Low Quiescent.  

The SCT9336 is an Electromagnetic Interference (EMI) 
friendly buck converter with implementing optimized 
design for EMI reduction. The SCT9336 features 
Frequency Spread Spectrum FSS with ±6% jittering 
span of the 400kHz switching frequency and 
modulation rate 1/512 of switching frequency to reduce 
the conducted EMI. The converter has proprietary 
designed gate driver scheme to resist switching node 
ringing without sacrificing MOSFET turn-on and turn-off 
time
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SW 8 Switching node of the buck converter. 

Thermal 
Pad 

9 
GND and Heat dissipation path of die. Must be connected to ground plane on PCB 
for proper operation and optimized thermal performance. 

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

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 3.8 28 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) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process. 
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process. 

THERMAL INFORMATION 

PARAMETER THERMAL METRIC ESOP-8L UNIT 

RθJA Junction to ambient thermal resistance(1) 42 
°C/W 

RθJC Junction to case thermal resistance(1) 45.8 

(1) SCT provides RθJA and RθJC numbers only as reference
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

RDSON_H High side FET on-resistance   85  mΩ 

RDSON_L Low side FET on-resistance   58  mΩ 

Feedback and Error Amplifier 

VFB Feedback Voltage  0.792 0.8 0.808 V 

Current Limit 

ILIM_HSD HSD peak current limit  6.7 7.5 8.3 A 

ILIM_LSD LSD valley current limit  6.2 7 7.8 A 

Switching Frequency 

FSW Switching frequency  VIN=12V, VOUT=
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TYPICAL CHARACTERISTICS  

 

Figure 1.Efficiency vs Load Current, Vin=12V 

  

Figure 2.Efficiency vs Load Current, Vin=24V 

 

Figure 3. Shut-down Current vs Temperature 

  

Figure 4. Quiescent Current vs Temperature 

 

Figure 5. Reference Voltage vs Temperature 
 

Figure 6. VIN UVLO vs Temperature 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 7. Functional Block Diagram 
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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 8. 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 8. 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, SCT9336 adopts Frequency Spread Spectrum (
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switching node ringing-free without scarifying the switching node rise/fall slew rate and power efficiency of the 
converter. The switching node ringing amplitude and cycles are damped by the built-in MOSFETs gate driving 
technique (SCT Patented Proprietary Design)
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to zero, zero-cross detection circuitry on high-side MOSFET Q1 forces the Q1 off till the beginning of the next 
switching cycle. The buck converter does not sink current from the load when the output load is light and converter 
works in PSM mode. 

Bootstrap Voltage Regulator 

An external bootstrap capacitor between B

 

An Ѐstra&ՠtm々瀀�e�հҰ�

clЀstrapstra聈�ༀ�t鈀i☀straFሏ㸀Xt
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Thermal Shutdown 

Once the junction temperature in the SCT9336 
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APPLICATION INFORMATION 

Typical Application 
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*For input voltage higher than 18V, R3=10 is highly recommend.  

Figure 11. 24V Input, 5V/3A Output 

Design Parameters 

 
  

Design Parameters Example Value 

Input Voltage 24V 

Output Voltage 5V 

Output Current 3A 

Output voltage ripple (peak to peak) ±0.3V 

Switching Frequency 400kHz 
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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 SCT9336.  
 
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. It is recommended to have enough input capacitance to make the input voltage 
ripple less than 100mV. Generally, a 35V/10uF input ceramic capacitor is recommended for most of applications. 
Choose the right capacitor value carefully with considering high-
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loss. For a certain inductor, larger current ripple generates higher DCR and ESR conduction losses and higher core 
loss.  
 
Output Capacitor Selection 
 
For buck converter, the output capacitor value determines the regulator pole, the output voltage ripple, and how the 
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Application Waveforms 
 

 

  

  

 
  

Figure 14. Power Up 
VIN=24V, VOUT=5V, IOUT=3A 

Figure 15. Power Down 
VIN=24V, VOUT=5V, IOUT=3A 

Figure 12.SW node waveform and Output Ripple 
VIN=24V, IOUT=10mA 

Figure 13.SW node waveform and Output Ripple 
VIN=24V, IOUT=3A 

Figure 16. Load Transient 
VOUT=5V, IOUT=0.75A to 2.25 A, SR=250mA/us 

Figure 17. Load Transient 
VOUT=5V, IOUT=0.3A to 2.7A, SR=250mA/us 

http://www.silicontent.com/


SCT9336 

 

For more information www.silicontent.com    © 2019  Silicon Content Technology Co., Ltd.   All Rights Reserved        17     

Product Folder Links:  SCT9336  

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 18 is the recommended PCB layout of SCT9336. 

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. 

BOOT
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EN

NC

SW

NC

NC

FB

 
Figure 18. 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 − 𝑇𝐶𝐴

𝑅θJA
 (12) 

 
where 

 TA is the maximum ambient temperature for the application. 
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PACKAGE INFORMATION 

 
 

ESOP8/PP(95x130) Package Outline Dimensions 
 

Symbol 
Dimensions in Millimeters Dimensions in Inches 

Min. Max. Min.  Max. 

A 1.300 1.700 0.051 0.067 

A1 0.000 0.100 0.000 0.004 

A2 1.350 1.550 0.053 0.061 

b 0.330 0.510 0.013 0.020 

c 0.170 0.250 0.007 0.010 

D 4.700 5.100 0.185 0.201 

D1 3.050 3.250 0.120 0.128 

E 3.800 4.000 0.150 0.157 

E1 5.800 6.200 0.228 0.244 

E2 2.160 2.360 0.085 0.093 

e 1.270(BSC) 0.050(BSC) 

    

L 0.400 1.270 0.016 0.050 

 0° 8° 0° 8° 

 
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. 

http://www.silicontent.com/


http://www.silicontent.com/

