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SS 6 Connect a cap to ground, program the soft start time.
GND 7 Ground
SW 8 Regulator switching output. Connect SW to an
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ELECTRICAL CHARACTERISTICS
ViN=24V, T,=-40°C~125°C, typical value is tested under 0
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TYPICAL CHARACTERISTICS

Figure 2. Efficiency vs Load Current, Vout=12V Figure 3. Efficiency vs Load Current, Vout=5V
Figyre 4. Load Regulation, Vin=24V, Vout=5V, Fsw=500k Figure 5. Current Limit VS Temperature
Figure 6. Switching Frequency VS Temperature Figure 7. Switching Frequency vs RT Resistor
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OPERATION

Overview

The SCT2632B is a 4.3V-60V input, 3.5A output, buck converter with integrated 130mQ Rdson high-side power
MOSFET. It implements constant frequency peak current mode control to regulate output voltage, providing
excellent line and load transient response.

The switching frequency is programmable from 100kHz to 2.2MHz with two setting modes, resistor setting frequency
mode and the clock synchronization mode, to optimizes either the power efficiency or the external components’
sizes. The SCT2632B features programmable soft-start time to avoid large inrush current and output voltage
overshoot during startup. The device also supports monolithic startup with pre-biased output condition. The
seamless mode-transition between PWM mode and PSM mode operations ensure high efficiency over wide load
current range. The quiescent current is typically 30uA under no load or sleep mode condition to achieve high
efficiency at light load. The SCT2632B will experience a linear increase in frequency during startup.

The SCT2632B has a default input start-
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EN pin is a high voltage pin that can be connected to VIN directly to start up the device.

For a higher system UVLO threshold, connect an external resistor divider (R1 and R2) shown in Figure 9 from VIN
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively.

0.875 e
1= : (1) WA 3uA
3125 R1
4—
EN
- , 105 @ -
—105+ ; 4 R2 1.2v
where
o Viise IS rising threshold of Vin UVLO
. Viai is falling threshold of Vin UVLO Figure 9. System UVLO by enable divide
Output Voltage

The SCT2632B regulates the internal reference voltage at 0.8V over the operating temperature and voltage range.
The output voltage is set by a resistor divider from the output node to the FB pin. It is recommended to use 1%
tolerance or better resistors. Use Equation 3 to calculate resistance of resistor dividers. To improve efficiency at
light loads, larger value resistors are recommended. However, if the values are too high, the regulator will be more
susceptible to noise affecting output voltage accuracy.

=(—-1) ] (3

where
. Rrs_tor is the resistor connecting the output to the FB pin.

. Rre_sot is the resistor connecting the FB pin to the ground.

Programmable Soft-Start

The SCT2632B features programmable soft-start time to prevent inrush current during start-up stage. The soft-start
time can be programmed easily by connecting a soft-start capacitor Css from SS pin to ground.

The SS pin sources an internal 3pA current charging the external soft-start capacitor Css when the EN pin exceeds
turn-on threshold. The device adopts the lower voltage between the internal voltage reference 0.8V and the SS pin
voltage as the reference input voltage of the error amplifier and regulates the output. The soft-start completes when
the voltage at the SS pin exceeds the internal reference voltage of 0.8V.

The soft-start capacitor value can be calculated going with following Equation 4. Attention should be taken here that
the programmed soft-start time should be larger than limshe s

= 2 @
038
Where:
e Cssis the soft-start capacitor connected from SS pin to the ground
o fss
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be left floating or shorted to the ground. Use Equation 5 or the plot in Figure 10. to determine the resistance for a
switching frequency needed.

_ 100000 RT/CLK Os_cillator CLK
== () (5) with PLL [T IL1

where, fsw is switching clock frequency
Figure 10. Setting Frequency and Clock Synchronization

In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT/CLK pin.
The synchronization frequency range is from 100KHz to 2.2MHz and the rising edge of the SW synchronizes to the
falling edge of the external clock at RT/CLK pin with typical 66ns time delay. A square wave clock signal to RT/CLK
pin must have high level no lower than 3.5V, low level no higher than 0.4V, and pulse width larger than 80ns.

In applications where both resistor setting frequency mode and clock synchronization mode are needed, the device
can be configured as shown in Figure 10. Before an external clock is present, the device works in resistor setting
frequency mode. When an external clock presents, the device automatically transitions from resistor setting mode
to external clock synchronization mode. An internal phase locked loop PLL locks internal clock frequency onto the
external clock within typical 85us. The converter transitions from the clock synchronization mode to the resistor
setting frequency mode when the external clock disappears.

Frequency Spread Spectrum

To reduce EMI, the SCT2632B implements Frequency Spread Spectrum (FSS). The FSS circuitry shifts the
switching frequency of the regulator periodically within a certain frequency range around the adjusted switching
frequency. The jittering span is £6% of the switching frequency with 1/512 swing frequency.

Linear Frequency Reduction

In order to optimize the performance of the output voltage during startup and optimize the inductance current ripple,
the SCT2632B adopts a linear frequency reduction function design during startup power-up. During the process of
increasing the FB pin
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Over voltage Protection
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Output Voltage

The output voltage is set by an external resistor divider
R4 and R5 in typical application schematic.
Recommended R6 resistance is 10.2KQ. Use Equation
7 to calculate R4.

s=(C——-1) 6 (7)
where:

¢ Vrer is the feedback reference voltage, typical
0.8v

Switching Frequency

Table 1. Rs, ReValue for Common Output Voltage
(Room Temperature)

Vour R4 Rs

33V 31.6 KQ 10.2 KQ
5V 53.6 KQ 10.2 KQ
12V 143 KQ 10.2 KQ
24V 294 KQ 10.2 KQ

Higher switching frequencies support smaller profiles of output inductors and output capacitors, resulting in lower
voltage and current ripples. However, the higher switching frequency causes extra switching loss, which
downgrades converter’s overall power efficiency and thermal performance. The 100ns minimum on-time limitation
also restricts the selection of higher switching frequency. In this design, a moderate switching frequency of 500 kHz
is selected to achieve both small solution size and high efficiency operation.

The resistor connected from RT/CLK to GND sets
switching frequency of the converter. The resistor value

Table 2. Rrsw Value for Common Switching Frequencies
(Room Temperature)

required for a desired frequency can be calculated using
Equation 8 or determined from table 2. Fsw Rs (Rrsw)
100000 200 KHz 500 KQ
3(KQ) = fsw (KHz ) (8)
500 KHz
where:
o fswis the desired switching frequency
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When selecting ceramic capacitors, it needs to consider the effective value of a capacitor decreasing as the DC
bias voltage across a capacitor increasing.

The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be
calculated using Equation 18 and the maximum input voltage ripple occurs at 50% duty cycle.

IOUT VOUT

AV =—"
N " fw Cn V
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Inverting Power application

The SCT2632B can be used to convert a positive input voltage to a negative output voltage. Typical applications
are amplifiers requiring a negative power supply.

\

Figure 12. SCT2632B Inverting Power Supply
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PACKAGE INFORMATION
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TAPE AND REEL INFORMATION
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