
SCT82A34 
Rev

http://www.silicontent.com/


SCT82A34 

 

  2     

http://www.silicontent.com/


SCT82A34 

 

 For more information www.silicontent.com    © 2025 Silicon Content Technology Co., Ltd.   All Rights Reserved    3   

Product Folder Links:  SCT82A34 
 

PIN FUNCTIONS 

NAME NO. I/O(1) PIN FUNCTION 

EN 1 I 

Enable input and under voltage lockout programming pin. If the EN voltage is 
below 0.41V, the controller is in the shutdown mode with all functions disabled. If 
the EN voltage is greater than 0.41V and less than 1.2 V, the regulator is in 
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SYNCIN 8 I 

http://www.silicontent.com/


SCT82A34 

 

 For more information www.silicontent.com    © 2025 Silicon Content Technology Co., Ltd.   All Rights Reserved    5   

Product Folder Links:  SCT82A34 
 

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

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 5.5 100 V
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

VCOMP_L COMP output low voltage COMP sinking 1mA  0.25  V 

Enable 

VEN_SHDN 
Shutdown to standby EN threshold VEN rising  0.41 0.48 V 

Hysteresis   30  mV 

VEN Standby to operating EN threshold VEN rising 1.02 1.2 1.44 V 

IEN_HYS Standby to operating hysteresis VEN=1.5V 9 10 11 μA 

Soft-start and Voltage Tracking 

ISS SS/TRK capacitor charging current VSS/TRK=0V 8.5 10 12 uA 

RSS SS/TRK discharging FET resistance VEN=1V, VSS/TRK=0.1V  12  Ω 

VSS-FB SS/TRK to FB offset   62  mV 

VCC_CLAMP SS/TRK clamp voltage VSS/TRK – VFB, VFB=0.8V  120  mV 

Power Good Indicator 

PGUTH 
PGOOD high to low - FB upper 
threshold 

% of VREF, VFB rising 104 109 114 % 

PGU_HYS PGOOD upper threshold hysteresis % of VREF  3  % 

PGLTH 
PGOOD high to low - FB lower 
threshold 

% of VREF, VFB falling 87 92 97 % 

PЊ
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

tHGD-DT HGD turn on dead time(1) 
VBST–VSW =7V, LGD off to HGD 
on. 50% to 50% 

 25  ns 

tLGD-DT LGD turn on dead time(1) 
VBST–VSW =7V, HGD off to LGD 
on. 50% to 50% 

 22  ns 

Thermal Shutdown 

TSD 
Thermal shutdown threshold TJ rising  175  °C 

 Hysteresis  20  °C 
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TYPICAL CHARACTERISTICS 
 

 
Figure 1. Efficiency vs Load Current, Vout=12V, DCM 

 

 

Figure 2. Efficiency vs Load Current, Vout=12V, FCCM 

 
Figure 3. Efficiency vs Load Current, Vout=5V, DCM 

 

 
Figure 4. Efficiency vs Load Current, Vout=5V, FCCM 

 
Figure 
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TYPICAL CHARACTERISTICS 

 
Figure 7. ISHUTDOWN vs Input Voltage 

 

Figure 8. IQ vs Input Voltage 

Figure 9. VIN Quiescent Current with External VCC Applied 
 

Figure 10. ILIM Current Source vs TJ 

Figure 11. SS/TRK Current Source vs TJ Figure 12. Gate Driver Peak Current vs VCC Voltage 

http://www.silicontent.com/


SCT82A34 

 

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

Product Folder Links:  SCT82A34 
 

TYPICAL CHARACTERISTICS 

Figure 13. HO Driver Resistance vs VCC Voltage Figure 14. LO Driver Resistance vs VCC Voltage 

Figure 15. tON(MIN) and tOFF(MIN)  vs TJ 
 

Figure 16. Deadtime vs TJ 

 
Figure 17. VCC Voltage vs Input Voltage Figure 18. VCC vs ICC Characteristic 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 19. Functional Block Diagram 
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OPERATION 

Overview 

The SCT82A34 is a synchronous buck controller, adopting voltage mode with input feedforward, to implement a 
high efficiency step-down DCDC power supply for excellent line transient response over a 5.5V-100V wide VIN 
range. The output voltage range is from 0.8 V to 60 V. Voltage-mode control supports wide duty cycle range for high 
input/output voltage

http://www.silicontent.com/


SCT82A34 

 

 For more information www.silicontent.com    © 2025 Silicon Content Technology Co., Ltd.   All Rights Reserved    15   

Product Folder Links:  SCT82A34 
 

VCC pin. An internal high-voltage VCC regulator directly to input voltage pin up to 100V. The output of internal VCC 
regulator is set up 7.5V. When the input voltage is below the VCC set point level, the VCC output tracks VIN with a 
small voltage drop. Connect a ceramic decoupling capacitor between 1μF and 5μF from VCC to AGND for stability.  

The VCC regulator output has a current limit of 40 mA (minimum). At power up, when the VCC voltage exceeds its 

rising UVLO threshold of 4.5 V，the output is enabled if EN is above 1.2V, and the soft-start sequence begins. The 

output remains active until the VCC voltage falls below its falling UVLO threshold of typical 4.3 V or if EN goes to a 
standby or shutdown state. 

There are two ways powering the VCC pin with the external source helping to increase overall efficiency and 
decrease internal self-heating through power dissipated in the LDO. Connecting the output voltage or an auxiliary 
bias supply rail (up to 13V) to VCC using a diode. Or powering the EXTVCC pin with an external power source or 
from output voltage directly which is very convenient for customer especially when output voltage is setup at 5V as 
shown in Figure 
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Figure 21. 
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Figure 23. Master-Slave Sequencing Power up Using PGOOD and EN 

Switching Frequency and Clock Synchronization 

To adjust frequency for optimizing external components for various applications, the system designer can connect 
a resistor from the RT pin to AGND or synchronize the SCT82A34 to an external clock signal through the SYNCIN 
pin.  

A free-running switching frequency can be programmed from 100KHz to 1.2MHz by using a resistor from the RT 
pin to AGND. The frequency set resistance RRT is calculated by Equation 5. Standard-value resistors for common 
switching frequencies are given in Table 1. 

ܴோ்ሾ݇πሿ ൌ
ͳͲସ

ሿݖܪௌௐሾ݇ܨ
 (5) 

Table 1. Frequency Set Resistor RT 

Switching Frequency (kHz) Frequency Set Resistance (kΩ) 

100 100 

200 49.9 

250 40.2 

300 33.2 

400 24.9 

500 20 

750 13.3 

1000 10 

1100 9.09 

For applications with stringent frequency or interference requirements, an external clock source connected to the 
SYNCIN pin can be used to synchronize the high-side power device turn-on to the rising edge of the clock. The 
rising edge of SW voltage is phase delayed relative to SYNCIN by approximately 100ns. The SCT82A34 operates 
in forced continuous mode when it is synchronized to the external clock. Requirements for the external clock SYNC 
signal are: 

• Clock frequency range: 100 kHz to 1 MHz 

• Clock frequency: –20% to +50% of the free-running frequency set by RRT 

• Clock maximum voltage amplitude: 13 V 

• Clock minimum pulse width: 50 ns 
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Frequency Spread Spectrum 

To reduce EMI, the SCT82A34 implements Frequency Spread Spectrum (FSS). The FSS circuitry shifts the 
switching frequency of the regulator periodically within a certain frequency range around the programmed switching 
frequency. The jittering span is ±6% of the switching frequency with 1/512 swing frequency. This frequency dithering 
function is effective for both frequency programmed by resistor placed at RT pin and an external clock 
synchronization application. 

Voltage Mode Control  

The SCT82A34 incorporates a voltage-mode control loop implementation. The amplitude of PWM triangle wave is 
larger and the pulse width has better anti-noise margin. The duty cycle adjustment is unrestricted with good 
response to the change of output load. Input voltage feedforward eliminates the input voltage dependence of the 
PWM modulator gain. This configuration allows the controller to maintain stability throughout the entire input voltage 
operating range and provides for optimal response to input voltage transient disturbances. The constant gain 
provided by the controller greatly simplifies loop compensation design because the loop characteristics remain 
constant as the input voltage changes, unlike a buck converter without voltage feedforward. An increase in input 
voltage is matched by a concomitant increase in ramp voltage amplitude to maintain constant modulator gain. The 
input voltage feedforward gain, KFF, is 15, equivalent to the input voltage divided by the ramp amplitude, 
VIN/VRAMP. 

Gate Drivers 

The SCT82A34 gate driver impedances are low enough to perform effectively in high output current applications 
where large die-size or paralleled MOSFETs with correspondingly large gate charge, QG, are used. Measured at 
VCC = 7.5 V, the low-side driver has a low impedance pulldown path of 0.6Ω to minimize the effect of dv/dt induced 
turn-on, particularly with low gate-threshold voltage MOSFETs. Similarly, the high-side driver has 1.3Ω and 0.6Ω 
pull-up and pulldown impedances, respectively, for faster switching transition times, lower switching loss, and 
greater efficiency.  

The high-side gate driver works in conjunction with an integrated bootstrap diode and external bootstrap capacitor, 
CBST. When the low-side MOSFET conducts, the SW voltage is approximately at 0V and CBST is charged from VCC 
through the integrated boot diode. Connect a 0.1μF or larger ceramic capacitor close to the BST and SW pins. 

Furthermore, there is a proprietary adaptive dead-time control on both switching edges to prevent shoot-through 
and cross-conduction, minimize body diode conduction time, and reduce body diode reverse recovery losses. 

Current Sensing and Overcurrent Protection 

The SCT82A34 implements two lossless current sense schemes in Figure 24, using the on-state resistance of the 
low-side MOSFET or alternative implementation with current shunt resistor RS, limiting the inductor current during 
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Figure 24
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Device Functional Modes 
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Control loop compensation 

The SCT82A34 integrates the voltage mode control loop implementation and feeds the input voltage forward to 
eliminate the input voltage dependence of the PWM modulator gain. The voltage mode buck control loop is show 
as below: 

RFB1

RC1

CC2

R

 

Figure 25. Buck circuit voltage loop control diagram 

The compensation network typically employed with voltage-mode control is a Type-III circuit with three poles and 
two zeros. One compensator pole is located at the origin to realize high DC gain. The normal compensation strategy 
uses two compensator zeros to counteract 

http://www.silicontent.com/


SCT82A34 

 

 For more information www.silicontent.com    © 2025 Silicon Content Technology Co., Ltd.   All Rights Reserved    23   

Product Folder Links:  SCT82A34 
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Compensator transfer function 
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The compensation network typically employed with voltage-mode control is a Type-III circuit with three poles and 
two zeros. One compensator pole is located at the origin to realize high DC gain. The normal compensation strategy 
uses two compensator zeros to counteract the LC double pole, one compensator pole located to nullify the output 
capacitor ESR zero, with the remaining compensator pole located at one-half switching frequency to attenuate high 
frequency noise. The resistor divider network to FB determines the desired output voltage. Note that the lower 
feedback resistor, RFB2 , has no impact on the control loop from an AC standpoint because the FB node is the input 
to an error amplifier and is effectively at AC ground. Hence, the control loop is designed irrespective of output 
voltage level. The proviso here is the necessary output capacitance derating with bias voltage and temperature. 
The poles and zeros(no include original pole) inherent to the power stage and compensator are respectively 
illustrated by red and blue dashed rings in the schematic embedded in Table 3. 
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Figure 26. Control loop with poles and zeros 
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Table 3. Buck Regulator Poles and Zeros 

POWER STAGE POLES POWER STAGE ZEROS COMPENSATOR POLES COMPENSATOR ZEROS 
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Figure 27 
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The loop crossover frequency is usually selected between 1/10 to 1/5 of switching frequency. Inserting an 
appropriate crossover frequency into Equation 9 gives a target for the mid-band gain of the compensator, fc. Given 
an initial value for RFB1, RFB2 is then selected based on the desired output voltage. Values for RC1, RC2, CC1, CC2, 
and CC3 are calculated from the design expressions listed in Table 4, with the premise that the compensator poles 
and zeros are set as follows: ωz1 = K·ωo , ωz2 = ωo , ωp1 = ωSW /2, and ωp2 = ωESR 

Table 4. Compensation Component Selection 
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Referring to the bode plot in Figure 27, the phase margin, indicated as φM , is the difference between the loop 
phase and –180° at crossover. A target of 50° to 70° for this parameter is considered ideal. Additional phase boost 
is dialed in by locating the compensator zeros at a frequency lower than the LC double pole. This helps mitigate the 
phase dip associated with the LC filter, particularly at light loads when the Q-factor is higher and the phase dip 
becomes especially prominent. The ramification of low phase in the frequency domain is an under-damped transient 
response in the time domain.
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APPLICATION INFORMATION 

Typical Application 

 

 
 

 
Figure 28. Application Schematic, 
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Application Waveforms 
Application Waveforms 

Vin=48V, Vout=12V, unless otherwise noted 

 
Figure 29. Power up(Iload=8A) 

 
Figure 30. Power down(Iload=8A) 

 
Figure 31. Enable (Iload=8A) 

 
Figure 32. Enable (Iload=0.1A) 

 

 
Figure 33. Normal to Hard Short 

 

Figure 34. Hard Short Recovery 
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Application Waveforms(continued) 

Vin=48V, Vout=12V, unless otherwise noted 

 
Figure 35. Load Transient (0.8A-7.2A, 1.6A/us) 

 
Figure 36. Load Transient (2A-6A, 1.6A/us) 

 
Figure 37. Output Ripple, DCM (Iload=100mA) 

 
Figure 38. Output Ripple, FCCM (Iload=100mA) 

 

Figure 39. Output Ripple (Iload=8A) 

 

Figure 40. SYNCIN and SYNCOUT 
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Application Waveforms 
Application Waveforms 

Vin=48V, Vout=5V, unless otherwise noted 

 
Figure 42. Power up(Iload=20A) 

 
Figure 43. Power down(Iload=20A) 

 
Figure 44.Enable (Iload=20A) 

 
Figure 45. Enable (Iload=0.1A) 

 

 
Figure 46. Normal to Hard Short 

 

Figure 47. Hard Short Recovery 
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Layout Guideline 

For PCB power loop design, as shown in Figure. 54, the distance between Q1 and Q2 shall be minimized, and the 
input capacitance 100nF shall be as close as possible to the drain of Q1 and the power ground. The inductance 
shall be close to the switching node to minimize the current loop. The small area of the buck regulator hot loop is 
denoted by the white arrow in Figure 54. This is critical to minimize EMI as well as switch-node voltage overshoot 
and ringing. 
 

                      

Figure 54. Power stage PCB Layout 
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PACKAGE INFORMATION 
 
     

 
TOP VIEW 

 
BOTTOM VIEW 

 

 
 

SIDE VIEW 

 
 

SECTION A-A 
 

RECOMMENDED LAND PATTERN 
 
 

DFN3.5X4.5-20L Package Outline Dimensions 
 

 
NOTE: 

1. ALL DIMENSIONS ARE IN MILLIMETERS. 
2. EXPOSED PADDLE SIZE DOES NOT INCLUDE MOLD FLASH. 
3. LEAD COPLANARITY SHALL BE 0.08 MILLIMETERS MAX. 
4. JEDEC REFERENCE IS MO-220. 
5. DRAWING IS NOT TO SCALE. 
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TAPE AND REEL INFORMATION 
 
 

 
 

REEL DIMENSIONS 

Reel Width A B C D t 

12 Ø329±1 12.8±1 Ø100±1 Ø13.3±0.3 2.0±0.3 
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