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芯 洲 科 技  
Silicon Content Technology 

5.5V-100V Wide Input Voltage Range Synchronous Buck Controller 

FEATURES 
• Synchronous DCDC Buck Controller  

▪ 5.5V-100V Wide Input Range 
▪ 0.8V-60V Adjustable Output Voltage 
▪ 0.8V±1% Reference Voltage 
▪ 40ns Minimum tON for low duty ratio  
▪ 150ns Minimum tOFF for high duty ratio 

• 100 KHz to 1.2 MHz Switching Frequency 
▪ Clock Synchronization In/Out capability 
▪ Selectable Diode Emulation or FPWM 

• 7.5-V Gate Drivers  
▪ 2.3-A Source and 3.5-A Sink Current 
▪ Low-side Soft Start for prebiased Start-up 

• Fast Line and Load Transient Response 
▪ Voltage-mode control with line feedforward 
▪ High Gain Bandwidth Error Amplifier 

• Protection Features for Robustness 
▪ Adjustable Soft Start time 
▪ Hiccup-mode Overcurrent Protection 
▪ Input UVLO with hysteresis 
▪ VCC and Gate-drive UVLO Protection 
▪ Precision Enable Input Threshold 
▪ Open-drain Power Good Indicator 
▪ Over Temperature Shutdown Protection 

• External VCC Input for Bypassing Internal LDO 

• Available in QFN-20L 3.5mmx4.5mm Package 

APPLICATIONS 
• High Current Distributed Power Systems 

• Telecom, Datacom 

• Non-isolated PoE and IP Camera 

• Industrial Motor Control 

• High Power Automotive DCDC 

DESCRIPTION 
The SCT82A32 is a 100V voltage mode control 
synchronous buck controller with line feed forward. 
40ns minimum on-time of controlled high side MOSFET 
supports high conversion ratio, enabling the direct step-
down conversion from a 48V input to low-voltage rail 

reducing system complexity and solution cost. The 

device operates at nearly 100% duty cycle if needed 
during input voltage drops as low as 5.5V. 

The SCT82A32 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 adjustable 
switching frequency as high as 1.2MHz can be 
synchronized to an external clock source to eliminate 
beat frequencies in noise sensitive applications. 

An external voltage or the output of the buck converter 
itself source can p
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REVISION HISTORY  
Revision 1.0: Released to Market 

Revision 1.1: Update Device Order Information 

Revision 1.
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RT 2 I 

Oscillator frequency adjust pin. The internal oscillator frequency is programmed 
with a single resistor between RT and the AGND. Programmed oscillator 
frequency is 100KHz to 1.2MHz. An RT pin resistor is required even when using 
the SYNCIN pin to synchronize to an external clock.  

SS/TRK 3 I 

Soft-start and voltage-tracking pin. An internal 10μA current source charges an 
external capacitor to set the ramp rate of the error amplifier reference during start-
up. When the SS/TRK pin voltage is less than 0.8 V, the SS/TRK voltage is 
noninverting input of the error amp. When the SS/TRK voltage exceeds 0.8 V, the 
noninverting of amplifier is controlled by the internal 0.8-V reference. SS/TRK is 
discharged to ground during standby and fault conditions. After start-up, the 
SS/TRK voltage is clamped at 115 mV above the FB pin voltage. If FB falls due to 
a load fault, SS/TRK is discharged to a level 115 mV above FB to provide a 
controlled recovery when the fault is removed. Voltage tracking can be 
implemented by connecting a low impedance reference between 0 V and 0.8 V to 
the SS/TRK pin. The 10μA SS/TRK charging current flows into the reference and 
produces a voltage error if the impedance is not sufficiently low. Connect a 
minimum capacitance 2.2nF from SS/TRK to AGND. 

COMP 4 O 
Low impedance output of the internal error amplifier. Connect the loop 
compensation network between the COMP pin and the FB pin.  

FB 5 I 
Feedback connection to the inverting input of the internal error amplifier. A resistor 
divider from the output to this pin sets the output voltage regulation level. 

AGND 6 P Analog ground.  
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LGD 13 P 
Low-side MOSFET gate drive output. Connect to the gate of the low-side 
synchronous rectifier FET through a short, low inductance path. 

VCC 14 O 

Output of the 7.5V bias regulator. Locally decouple to PGND using a low ESR/ESL 
capacitor located as close as possible to the controller. Controller bias can be 
supplied from an external supply that is greater than the internal VCC regulation 
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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 

RθJB Junction to board thermal resistance(1) 12 

RψJT Junction-to-top characterization parameter 6.6 

 
(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 SCT82A32 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 SCT82A32. Changing the design or configuration of the PCB board changes the 
efficiency of the heat sink and therefore the actual RθJA and RθJC.  

ELECTRICAL CHARACTERISTICS 
Typical values correspond to TJ = 25°C. Minimum and maximum limits apply over the –40°C to 125°C junction temperature 
range unless otherwise stated. VIN = 48 V, VEN = 1.5 V, RRT = 25 kΩ unless otherwise stated.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply 

VIN Operating input voltage  5.5  100 V 

IQ_SHDN Shutdown input current EN=0, Vcc<1V  10  μA 

IQ_STBY Standby input current  EN=1V,  1.4  mA 

IQ_OP Operating input current, not switching EN=1.5V, VSS/TRK=1V  1.5  mA 

VCC VCC regulation voltage 
VSS/TRK=0V, 9V≤VIN≤100V, 
0mA<IVCC≤20mA 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

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

Soft-
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SYMBOL 
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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 SCT82A32 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 al high -side and low-side NMOS power switches th robust .5V gate drivers uitable for 
standard threshold MOFETs.  

The SCT82A32 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.  

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 SCT82A32 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. 

The SCT82A32 controller is available in a 4.5-mm × 3.5-mm thermally enhanced, 20-pin QFN package  

Input oage Range  

The SCT82A32 operational input voltage range is from 5.5V to 100 V. The device is intended for step-down 
conversions from 12-V, 24-V, 48-V, 60-V, and 72-V unregulated, semi-regulated, and fully 
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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 active9.96 until the VCC volta.96 ge falls below its falling UVLO threshold of typical 
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Voltage Mode Control  

The SCT82A32 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 12, equivalent to the input voltage divided by the ramp amplitude, 
VIN/VRAMP. 

Gate Drivers 

The SCT82A32 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-
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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 SCT82A32 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 SCT82A32. 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 SCT82A32 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 SCT82A32 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 SCT82A32 is to tie EN to VIN. 
This allows self-start-up of the SCT82A32 
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Control loop compensation 

The SCT82A32 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 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 
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Duty-cycle-to-output transfer function 
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Table 3. Buck Regulator Poles and Zeros 

POWER STAGE POLES POWER STAGE ZEROS COMPENSATOR POLES 

COMPENSATOZZEԵOS 
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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
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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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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. 
 

                     

GND

VOUT

SW

VIN

 

Figure 54. Power stage PCB Layout 
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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 
 

 
TAPE DIMENSIONS 

W 
(mm) 

A0 
(mm) 

B0 
(mm) 

K0 
(mm) 

t 
(mm) 

P 
(mm) 

12±0.30 3.80±0.10 4.80±0.10 1.18±0.10 0.30±0.05 8±0.10 

 
 

E 
(mm) 

F 
(mm) 

P2 
(mm) 

D 
(mm)
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