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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 
▪ 0.8VÑ1% 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 DFN3.5X4.5-20L 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 power internal VCC or EXTVCC 
helping to increase overall efficiency and decrease 
internal self-heating from power dissipated in the 
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REVISION HISTORY  
Revision 1.0: Released to Market 

Revision 1.1: Update Device Order Information 

Revision 1.2: Update EXTVCC Limit 

Revision 1.3: Update Package Information 

 

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE 
STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 

SCT82A32DHKR Tape & Reel 3000 2A32 20 DFN3.5X4.5-20L 

ABSOLUTE MAXIMUM RATINGS 
Over operating free-air temperature unless otherwise noted(1) 

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
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Top View: DFN3.5X4.5-20L 

VIN -0.3 105 V  

SW -1 105 V  

SW (20ns transient) -5 105 V  

ILIM -1 105 V  

EN -0.3 105 V  

VCC, EXTVCC,LO -0.3 14 V  

FB, COMP, SS/TRK, RT -0.3 6 V  

SYNCIN -0.3 14 V  

BST -0.3 115 V  

BST to VCC  105 V  

BST to SW -0.3 14 V  

VCC to BST (20ns transient)  7 V  

LO (20ns transient) -3  V  

PGOOD -0.3 14 V  

Junction temperature -40 125 ºC  

Storage temperature TSTG -65 150 ºC  

(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 10ɛA 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 10ɛA 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 
voltage. Use caution when applying external bias to ensure that the applied 
voltage is not greater than the minimum VIN voltage and does not exceed the 
VCC pin maximum operating rating, see Recommended Operating Condition. 

EP 15 - Pin internally connected to exposed pad of the package. Electrically isolated. 

NC 16 - No electrical connection. 

BST 17 O 

Bootstrap supply for the high-side gate driver. Connect to the bootstrap (boot) 
capacitor. The bootstrap capacitor supplies current to the high-side FET gate and 
must be placed as close as possible to controller. If an external bootstrap diode is 
used to reduce the time required to charge the bootstrap capacitor, connect the 
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THERMAL INFORMATION 

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

RɗJA Junction to ambient thermal resistance(1) 37 

ÁC/W 

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

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

RɗJB Junction to board thermal resistance(1) 12 

RɣJT Junction-to-top characterization parameter 6.6 

 
(1) SCT provides RɗJA and RɗJC numbers only as reference to estimate junction temperatures of the devices. RɗJA and RɗJC 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

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

Soft-
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SYMBOL 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 19. Functional Block Diagram 
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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 0.6ɋ to minimize the effect of dv/dt induced 
turn-on, particularly with low gate-
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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 ɛA 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 

http://www.silicontent.com/


SCT82A32 

 

  20     For more information www.silicontent.com    É 2022  Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT82A32 
 

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
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 
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 small-signal open-loop response of a buck regulator is the product of modulator, power train and compensator 
transfer functions. The power stage transfer function can be represented as a complex pole pair associated with 
the output LC filter and a zero related to the ESR of the output capacitor. The DC (and low frequency) gain of the 
modulator and power stage is VIN /VRAMP . The gain from COMP to the average voltage at the input of the LC filter 
is held essentially constant by the PWM line feedforward feature of the SCT82A32 (KFF=VIN /VRAMP =12 V/V ). 

Complete expressions for small-signal frequency analysis are presented in Table 2. The transfer functions are 
denoted in normalized form. While the loop gain is of primary importance, a regulator is not specified directly by its 
loop gain but by its performance related characteristics, namely closed-loop output impedance and audio 
susceptibility. 

Table 2. Buck Regulator Small-Signal Analysis 

TRANSFER FUNCTION  EXPRESSION 

Open-loop transfer function 
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Application Waveforms(continued) 
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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 æVout = 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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Figure 55 shows an example PCB layout based on the SCT82A32 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 
 

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 Ï329Ñ1 12.8Ñ1 Ï100Ñ1 Ï13.3Ñ0.3 2.0Ñ0.3 
 

 
TAPE DIMENSIONS 

W 
(mm) 

A0 
(mm) 

B0 
(mm) 

K0 
(mm) 

t 
(mm) 

P 
(mm) 

12Ñ0.30 3.80Ñ0.10 4.80Ñ0.10 1.18Ñ0.10 0.30Ñ0.05 8Ñ0.10 
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(mm) 

F 
(mm) 
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