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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 
standby mode with the VCC regulator operating, the SS pin grounded, and no 
switching at the HGD and LGD outputs. If the EN voltage is above 1.2V, the 
SS/TRK 
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THERMAL INFORMATION 

PARAMETER THERMAL METRIC QFN-20L UNIT 

RθJA Junction to ambient thermal resistance(1) 37 

°C/W 

RθJC (top) Junction to case (top) thermal resistance(1) 28 

RθJC (bot) Junction to case (bottom) thermal resistance(1) 2.1 

RψJT Junction-to-top characterization parameter 6.6 

RθJB Junction to board thermal resistance(1) 12 

 
(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 SCT82A30 is mounted, thermal pad size, and external environmental factors. The PCB board is a heat sink 
that is soldered to the leads and thermal pad of the SCT82A30
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

VEN_SHDN 
Shutdown to standby EN threshold VEN rising  0.41  V 

Hysteresis   30  mV 

VEN Standby to operating EN threshold VEN rising 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

tLGD-DT LGD turn on dead time 
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 5. Efficiency vs Load Current, Vout=24V, DCM Figure 6. Oscillator Frequency vs RT Resistance 
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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 SCT82A30 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 conversion ratio and low dropout applications as well. It continues to operate during input 
voltage drops as low as 6 V, at nearly 100% duty cycle if needed, making it an excellent choice for high performance 
industrial control, robotic, Datacom, and networking communication infrastructure.  

The device drives external high-side and low-side NMOS power switches with robust 7.5V gate drivers suitable for 
standard threshold MOSFETs.  

The SCT82A30 support Forced-PWM (FPWM) and Diode Emulation Mode. FPWM operation eliminates switching 
frequency variation to minimize EMI, while user selectable diode emulation lowers current consumption at light-load 
condition. The operating frequency is programmable from 100 kHz to 1.2MHz and can be synchronized to an 
external clock source to eliminate beat frequencies in noise-sensitive applications. The device features clock 
synchronization with clock input and clock output. A 180° out-of-phase clock output relative to the internal oscillator 
at SYNCOUT configures cascaded or multichannel power supplies to reduce input capacitor ripple current and EMI 
filter size.  

The SCT82A30 features Frequency Spread Spectrum FSS with ±6% jittering span of the setting switching frequency 
and modulation rate 1/512 of switching frequency to reduce the conducted EMI.  

An external voltage or the output of the buck converter itself source can power internal VCC or EXTVCC helping to 
increase overall efficiency and decrease internal self-heating from power dissipated in the internal VCC LDO even 
with 5V output voltage. 

Cycle-by-cycle current limiting and over current protection can be implemented with either sensing the low-side FET 
RDS(on) or a current sense resistor. The SCT82A30 features additional features for flexible and robust design 
including a configurable soft start, an open-drain power-good monitor for fault reporting and output monitoring, 
monotonic start-up into pre-biased loads, integrated VCC bias supply regulator and bootstrap diode, external power 
supply tracking, precision enable input with hysteresis for adjustable line under voltage lockout (UVLO), hiccup-
mode overload protection, and thermal shutdown protection with automatic recovery. 
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Figure 21. Programmable Input Voltage VIN UVLO Thresholds 

Soft Start and Voltage Tracking  

The SS/TRK pin voltage controls start-up of output voltage. After the EN pin exceeds its rising threshold of 1.2 V, 
the SCT82A30 begins regulating the output to the level dictated by the feedback resistor network and SS/TRK 
voltage. A 10μA current source charges the soft-start capacitor connecting SS/TRK pin. Soft start avoids inrush 
current as a result of high output capacitance to avoid an overcurrent condition. The inrush stress on the input 
supply rail is also reduced. The soft-start time, tSS, for the output voltage to ramp to its nominal level is set by 
Equation 3.  

௦௦ݐ ൌ
ௌௌܥ כ ோܸாி

ௌௌܫ

 (3) 

where 

• CSS is the soft-start capacitance 

• VREF is the 0.8V reference voltage 

• ISS is the 10μA current sourced from the SS/TRK pin 
 
Calculate CSS using Equation 4. 
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Figure 22. Tracking Implementation with Master, Ratiometric and Coincident Slave Rails 

It is the responsibility of the system designer to determine if an external soft-start capacitor is required to keep the 
device from entering current limit during a start-up event. Likewise, the system designer must also be aware of how 
fast the input supply ramps if the tracking feature is enabled. 

Power Good Monitor PGOOD 

The SCT82A30 provides a PGOOD indicator pin to indicate when the output voltage is within a regulation window. 

When the FB voltage exceeds 94% of the internal reference VREF, the internal PGOOD switch turns off and PGOOD 
can be pulled high by the external pull-up. If the FB voltage falls below 92% of VREF, the internal PGOOD switch 
turns on, and PGOOD is pulled low to indicate that the output voltage is out of regulation.  

Similarly, when the FB voltage exceeds 108% of VREF, the internal PGOOD switch turns on, pulling PGOOD low. 
If the FB voltage subsequently falls below 105% of VREF, the PGOOD switch is turned off and PGOOD is pulled 
high. PGOOD has a built-in deglitch delay of 25 μs. 

Use the PGOOD signal as shown in Figure 23 for start-up sequencing of downstream converters, fault protection, 
and output monitoring. PGOOD is an open-drain output that requires a pull-up resistor to a DC power supply not 
greater than 13 V. The typical range of pull-up resistance is 10 kΩ to 100 kΩ. If necessary, use a resistor divider to 
decrease the voltage from a higher voltage pull-up rail. 
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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 SCT82A30 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 
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Figure 24. Current Sensing Schemes  

Two optional connections sensing inductor current:  

• RDS(on) sensing mode: RILIM is tied to SW to use the RDS(on) of the low-side MOSFET as a sensing element.  

• RSENSE shut mode: RILIM is tied to a shunt resistor connected at the source of the low-side MOSFET. 

The SCT82A30 detects the appropriate mode at start-up and sets the source current amplitude and temperature 
coefficient (TC) accordingly. The ILIM current with RDS-ON sensing is 200 μA at 27°C junction temperature and 
incorporates a TC of +4500 ppm/°C to generally track the RDS(on) temperature variation of the low-side MOSFET. 
Conversely, the ILIM current is a constant 100μA in RSENSE mode. This controls the valley of the inductor current 
during a steady state.  

Depending on the chosen mode, select the resistance of RILIM using Equation 6 or Equation 7. 

 

ܴܴ
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Device Functional Modes 

Shutdown Mode 

The EN pin provides ON / OFF control for the SCT82A30. When the EN voltage is below 0.38V typical, the device 
is in shutdown mode. Both the internal bias supply LDO and the switching regulator are off. The quiescent current 
in shutdown mode drops to 7.2 μA typical at VIN = 48 V. The SCT82A30 also includes under voltage protection of 
the internal bias LDO. If the internal bias supply voltage is below its UVLO threshold level, the switching regulator 
remains off. 

Standby Mode 

The internal bias supply LDO has a lower enable threshold than the switching regulator. When the EN voltage 
exceeds 0.41 V typical and is below the precision enable threshold 1.2 V typically, the internal LDO is on and 
regulating. Switching action and output voltage regulation are disabled in standby mode. 

Active Mode 

The SCT82A30 is in active mode when the VCC voltage is above its rising UVLO threshold of 5 V and the EN 
voltage is above the precision EN threshold of 1.2 V. The simplest way to enable the SCT82A30 is to tie EN to VIN. 
This allows self-start-up of the SCT82A30 when the input voltage exceeds the VCC threshold plus the LDO dropout 
voltage from VIN to VCC. 

Diode Emulation Mode 

The SCT82A30 provides a diode emulation feature that can be enabled to prevent reverse (drain-to-source) current 
flow in the low-side MOSFET. When configured for diode emulation, the low-side MOSFET is switched off when 
reverse current flow is detected by sensing of the SW voltage using a zero-cross comparator. The benefit of this 
configuration is lower power loss at no-load and light-load conditions, the disadvantage being slower light-load 
transient response. The diode emulation feature is configured with the SYNCIN pin. To enable diode emulation and 
thus achieve discontinuous conduction mode (DCM) operation at light loads, connect the SYNCIN pin to AGND or 
leave SYNCIN floating. If forced PWM (FPWM) continuous conduction mode (CCM) operation is desired, tie 
SYNCIN to VCC either directly or using a pullup resistor. Note that diode emulation mode is automatically engaged 
to prevent reverse current flow during a pre-bias start-up. A gradual change from DCM to CCM operation provides 
monotonic start-up performance. 

Thermal Shutdown 

The SCT82A30 includes an internal junction temperature monitor. If the temperature exceeds 175°C (typical), 
thermal shutdown occurs. When entering thermal shutdown, the device: 

• Turns off the high-side and low-side MOSFETs. 

• Pulls SS/TRK and PGOOD low. 

• Turns off the VCC regulator. 

• Initiates a soft-start sequence when the die temperature decreases by the thermal shutdown hysteresis of 

20°C (typical). 

This is a non-latching protection, and the device will cycle into and out of thermal shutdown if the fault persists. 
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Duty-cycle-to-output transfer function 
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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 
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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 shows the open-loop response gain and phase. The poles and zeros of the system are marked with x 
and o symbols, respectively, and a + symbol indicates the crossover frequency. When plotted on a log (dB) scale, 
the open-loop gain is effectively the sum of the individual gain components from the modulator, power stage, and 
compensator. The open-loop response of the system is measured experimentally by breaking the loop, injecting a 
variable-frequency oscillator signal, and recording the ensuing frequency response using a network analyzer setup. 

 

Figure 27. Typical Buck Regulator Loop Gain and Phase with Voltage-Mode Control 

If the pole located at ωp1 cancels the zero located at ωESR and the pole at ωp2 is located well above crossover, the 
expression for the loop gain, Tv(s) in Table 2, can be manipulated to yield the simplified expression given in Equation8 
as below. 

1 1

1 1
( ) IN

V

ramp FB C

V
T s

V s R C K
=  

 
                                                                                                                            (8) 

where 
• K is a constant, with a value range of 0.5 to 1 

Essentially, a multi-order system is reduced to a single-
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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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APPLICATION INFORMATION 

Typical Application 

 

 
 

 
Figure 28. Application Schematic, 48V to 12V, 8A Buck Regulator at 400kHz 
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Application Waveforms(continued) 

Vin=48V, Vout=
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Typical Application 
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Figure 41. Application Schematic, 48V to 5V, 20A Buck Regulator at 400kHz 

Design Parameters 

Design Parameters Example Value 

Input Voltage 48V Normal 7V to 100V 

Output Voltage 5V 

Maximum Output Current 20A 

Switching Frequency 400 KHz 

Output voltage ripple (peak to peak) 16mV 

Transient Response 5A to 15A load step ∆Vout = 420mV 

Start Input Voltage (rising VIN) 6.3V 

Stop Input Voltage (falling VIN) 5.1V 
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Application Waveforms 

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

 
Figure 42. Power up(Iload=20A) 

 
Figure 43
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Application Waveforms(continued) 

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

 
Figure 48. Load Transient (2A-18A, 1.6A/us) 

 
Figure 49. Load Transient (5A-15A, 1.6A/us) 

 
Figure 50. Output Ripple, DCM (Iload=100mA) 

 
Figure 51. Output Ripple, FCCM (Iload=100mA) 

 

Figure 52. Output Ripple (Iload=20A) 

 

Figure 53. SYNCIN and SYNCOUT 
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Table 5: Compensation Values for Typical Output Voltage/Capacitor Combinations at fsw=400KHz 

±ƻǳǘ [м /h¦¢ wC.м wC.н wŎм /Ŏм /Ŏн wŎн  /Ŏо 

р± оΦоǳI рϝптǳC тΦутY мΦрY нΦпоY мрƴC оолǇC ммл оΦоƴC 

мн± сΦуǳI пϝптǳC нмY мΦрY ммY пΦтƴC суǇC  нлл мΦрƴC 

нп± сΦуǳI пϝптǳC поΦнY мΦрY ноΦнY нΦнƴC ооǇC пнн  сулǇC 
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Figure 55 shows an example PCB layout based on the SCT82A30 design. In order to prevent the PGND from 
interfering with the controller AGND, It is recommended to use a single point connection between the two ground. 

 

 

Figure 55. Controller PCB Layout 
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