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芯 洲 科 技  
Silicon Content Technology 

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

FEATURES 
• Qualified for Automotive Applications 

• AEC-Q100 Qualified with the Following Results: 
-  Device Temperature Grade 1: -40°C to 125°C 

    Ambient Operating Temperature Range 

• 
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REVISION HISTORY  
Revision 1.0: Revision 1.0: Released to Market 

 

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE 
STANDARD 
PACK QTY 

PACKAGE 
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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 voltage can ramp and pulse-width modulated gate-drive signals are 
delivered to the HGD and LGD pins. The user can use EN pin program input under 
voltage lockout UVLO threshold. A 10μA current source is enabled when EN 
exceeds 1.2 V and flows through the external UVLO programing resistor divider 
to provide hysteresis. Hysteresis can be adjusted by varying the resistance of the 
external divider. 

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 
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SYNCIN 8 I 

Dual function pin for providing an optional clock input and for enabling diode 
emulation by the low-side MOSFET. Connecting a clock signal to the SYNCIN pin 
synchronizes switching to the external clock. Diode emulation by the low-side 
MOSFET is disabled when the controller is synchronized to an external clock, and 
negative inductor current can flow in the low-side MOSFET with light loads. A 
continuous logic low state at the SYNCIN pin enables diode emulation to prevent 
reverse current flow in the inductor. Diode emulation results in discontinuous 
mode operation (DCM) at light loads, which improves efficiency. A logic high state 
at the SYNCIN pin disables diode emulation producing forced-PWM (FPWM) 
operation. During soft-start when SYNCIN is high or a clock signal is present, the 
SCT82A30Q operates in diode emulation mode until the output is in regulation, 
then gradually increases the SW zero-cross threshold, resulting in a gradual 
transition from DCM to FPWM. 

EXTVCC 9 I 
External VCC Input. When EXTVCC exceeds 4.7V, an internal switch connects 
this pin to internal VCC and shuts down the internal regulator so that the controller 
and gate drive power is drawn from EXTVCC. EXTVCC should not exceed 14V. 

PGOOD 10 O 
Power Good indicator. This pin is an open-drain output. A high state indicates that 
the voltage at the FB pin is within a specified tolerance window centered at 0.8 V. 

ILIM 11 I 

Current limit and current sense comparator input. A current sourced from the ILIM 
pin through an external resistor programs the threshold voltage for valley current 
limiting. The opposite end of the threshold adjust resistor can be connected to 
either the drain of the low-side MOSFET for RDS(on) sensing or to a current sense 
resistor connected to the source of the low
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THERMAL INFORMATION 

PARAMETER THERMAL METRIC DFN3.5X4.5-20L 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 
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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 

VCC External VCC bias rail 8 13 V 

EXTVCC External EXTVCC bias rail 4.7 13 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-
2014 specification, all pins(2) 

-1 +1 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. 

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 20 μA 

IQ_STBY Standby input current  EN=1V,  1.4 1.5 mA 

IQ_OP Operating input current, not switching EN=1.5V, VSS/TRK=1V  1.5 1.7 mA 

VCC VCC regulation voltage 
VSS/TRK=0V, 9V≤VIN≤100V, 
0mA<IVCC≤20mA 

6.75 7.5 8.5 V 

VCC_UVLO 
Input UVLO Threshold VIN rising  4.5 5.4 V 

Hysteresis 
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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 0.36 0.41 0.48 V 

Hysteresis
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

D100K(MAX) Maximum duty cycle FSW=100kHz, 5V<VIN<100V  98  % 

D400K(MAX) Maximum duty cycle FSW=400kHz, 5V<VIN<100V  92  % 

VRAMP(MIN) 
Ramp valley voltage (COMP at 0% 
duty cycle) 

  300  mV 

KFF PWM feedforward gain (VIN/VRAMP) 5V<VIN<100V  15  V/V 

Bootstrap Diode and Undervoltage Threshold 

VBST
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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 

(1) Specified by design. Not production tested. 
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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 
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TYPICAL CHARACTERISTICS 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 19. Functional Block Diagram 
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OPERATION 

Overview 

The SCT82A30Q 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 SCT82A30Q support Forced-PWM (FPWM) and Diode Emulation Mode. FPWM operation eliminates switching 
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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, w
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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 
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Frequency Spread Spectrum 

To reduce EMI, the SCT82A30Q implements Frequency Spread Spectrum (FSS). The FSS circuitry shifts the 
switching frequency of the regulator period
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Device Functional Modes 

Shutdown Mode 

The EN pin provides ON / OFF control for the SCT82A30Q. 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 SCT82A30Q 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 SCT82A30Q 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 SCT82A30Q is to tie EN to 
VIN. This allows self-start-up of the SCT82A30Q when the input voltage exceeds the VCC threshold plus the LDO 
dropout voltage from VIN to VCC. 

Diode Emulation Mode 

The SCT82A30Q 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 SCT82A30Q 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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Control loop compensation 

The SCT82A30Q 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
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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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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 
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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) 
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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) 
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Figure 55 shows an example PCB layout based on the SCT82A30Q 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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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
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