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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Revision 1.0: Released to market.
Revision 1.1: Update DEVICE ORDER INFORMATION and TM pin functions.
Revision 1.2: Update the ABS values of
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SW 8 Regulator switching output. Connect SW to an external power inductor

Heat dissipation path of die. Electrically connection to GND pin. Must be connected to

Thermal Pad 9 ground plane on PCB for proper operation and optimized thermal performance.

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted
PARAMETER
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TYPICAL CHARACTERISTICS
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Figure 2. Efficiency vs Load Current, Vout=12V Figure 3. Efficiency vs Load Current, Vout=5V
Figure 4. Load Regulation, Vout=12V Figure 5. Load Regulation, Vout=5V
Figure 6. Line Regulation, Vout=12V Figure 7. Switching Frequency vs Vin, Vout=5V
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OPERATION

Overview

The SCT2A26 is a 5.5V-100V input, 4A peak current limit, Step-down DCDC converter with built-in 500mQ high-
side power MOSFET. It implements constant on time control to regulate output voltage, providing excellent line and
load transient response, and internal error amplifier integrated improve the line and load regulation.

The SCT2A26 features an internal 4ms soft-start time to avoid large inrush current and output voltage overshoot
during startup. The switching frequency is fixed at 300KHz. The device also supports monolithic startup with pre-
biased output condition.

The SCT2A26 has a default input start-up voltage of 5V with 440mV hysteresis. The EN pin has a precision
threshold that can be used to adjust the input voltage lockout thresholds with two external resistors to meet accurate
higher UVLO system requirements. Floating EN pin enables the device with the internal pull-up current to the pin.

The SCT2A26 full protection features include the VIN input under-voltage lockout, the output over-voltage protection,
over current protection with cycle-by-cycle current limit, output hard short protection and thermal shutdown
protection.

Constant On-Time Mode Control

The SCT2A26 employs constant on-time (COT) Mode control providing fast transient with pseudo fixed switching
frequency. At the beginning of each switching cycle, since the feedback voltage (VFB) is lower than the internal
reference voltage (VREF), the high-side MOSFET (Q1) is turned on during one on-time and the inductor current
rises to charge up the output voltage. The on-time is determined by the input voltage and output voltage. After the
on-time, the high-side MOSFET (Q1) turns off. The inductor current drops and the output capacitors are discharged.
When the output voltage decreases and the VFB decreased below the VREF or SS, the Q1 turns on again after
another dead time duration. This repeats on cycle-by-cycle.

The SCT2A26 works with an internal compensation, so customer could use the device easily. Feedforward cap Cf
is necessary to provide flexibility for optimizing the loop stability and transient response.

Enable and Under Voltage Lockout Threshold

The SCT2A26 is enabled when the VIN pin voltage rises above 5V and the EN pin voltage exceeds the enable
threshold of 1.24V. The device is disabled when the VIN pin voltage falls below 4.56V or when the EN pin voltage
is below 1.23V. Internal pull up current source to EN pin allows the device enable when EN pin floats.

There is a Zener diode inside the EN pin. When the voltage of the EN pin is higher than 6.37V, the Zener diode
conducts to clamp the voltage. To protect the Zener diode, the current flowing through it cannot exceed 200uA.

For a higher system UVLO threshold, connect an external resistor divider (R3 and R4) shown in Figure 9 from VIN
to EN. The UVLO rising and falling threshold can be calculated by s
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Figure 10. SCT2A26

SCT2A26
APPLICATION INFORMATION
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Output Voltage

The output voltage is set by an external resistor divider

R1 and R2 in typical application schematic.
Recommended R1 resistance is 30KQ. Use equation 5
to calculate R2.

'Y ’ z ‘Y 5
g p ( )

¢ Vrer is the feedback reference voltage of 1.2V

Table 1. R1, RzValue for Common Output Voltage

(Room Temperature)
Vout R2 R1
5V 95 KQ 30 KQ
12V 271 KQ 30 KQ
24V
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Where
e Ipp is the inductor peak-to-peak current
e Listhe
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For the example design, the SS510 Schottky diode is selected for its lower forward voltage and good thermal
characteristics compared to smaller devices. The typical forward voltage of the SS510 is 0.7 volts at 5 A.

The diode must also be selected with an appropriate power rating. The diode conducts the output current during
the off-time of the internal power switch. The off-time of the internal switch is a function of the maximum input
voltage, the output voltage, and the switching frequency. The output current during the off-time is multiplied by the
forward voltage of the diode to calculate the instantaneous conduction losses of the diode. At higher switching
frequencies, the ac losses of the diode need to be taken into account. The ac losses of the diode are due to the
charging and discharging of the junction capacitance and reverse recovery charge. Equation 12 is used to calculate
the total power dissipation, including conduction losses and ac losses of the diode.

The SS510 diode has a junction capacitance of 300 pF. Using Equation 12, the total loss in the diode at the
maximum input voltage is 1.24 W.

If the power supply spends a significant amount of time at light load currents or in sleep mode, consider using a
diode which has a low leakage current and slightly higher forward voltage drop.

.0 & 0 @ 6 0 o (12)
® G

Input Capacitor Selection

The input current to the step-down DCDC converter is discontinuous, therefore it requires a capacitor to supply the
AC current to the step-down DCDC converter while maintaining the DC input voltage. Use capacitors with low ESR
for better performance. Ceramic capacitors with X5R or X7R dielectrics are usually suggested because of their low
ESR and small temperature coefficients, and it is strongly recommended to use another lower value capacitor (e.g.
0.1uF) with small package size (0603) to filter high frequency switching noise. Place the small size capacitor as
close to VIN and GND pins as possible.

The voltage rating of the input capacitor must be greater than the maximum input voltage. And the capacitor must
also have a ripple current rating greater than the maximum input current ripple. The RMS current in the input
capacitor can be calculated using Equation 13.

6 6
13
5 P & (13)

) ) Z

The worst case condition occurs at Vin=2*Vourt, where:
) v 2) (24)

For simplification, choose an input capacitor with an RMS current rating greater than half of the maximum load
current.

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 15 and the maximum input voltage ripple occurs at 50% duty cycle.
o ) 6 6

T e TP s 19)

For this example, two 2.2uF, X7R ceramic capacitors rated for 100 V in parallel are used. And a 0.1 yF for high-
frequency filtering capacitor is placed as close as possible to the device pins.

Bootstrap Capacitor Selection
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A 0.1pF ceramic capacitor must be connected between BOOT pin and SW pin for proper operation. A ceramic
capacitor with X5R or better grade dielectric is recommended. The capacitor should have a 10V or higher voltage
rating.

Output Capacitor Selection

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance.

The output ripple is essentially composed of two parts. One is caused by the inductor current ripple going through
the Equivalent Series Resistance ESR of the output capacitors and the other is caused by the inductor current ripple
charging and discharging the output capacitors. To achieve small output voltage ripple, choose a low-ESR output
capacitor like ceramic capacitor. For ceramic capacitors, the capacitance dominates the output ripple. For
simplification, the output voltage ripple can be estimated by Equation 16 desired.

0 Zo ®
wz"Q zpzo Zw

V6

(16)

Where
e A6 s the output voltage ripple
o fswis the switching frequency
e L is the inductance of inductor
o Cs
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Application Waveforms

Vin=48V, Vout=12V, unless otherwise noted
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Figure 12. Power up (lload=2A) Figure 13. Power down (lload=2A)
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Figure 16. Over Current Protection Figure 17. Over Current Release
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Application Waveforms(Continued)

Vin=48V, Vout=12V, unless otherwise noted
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Figure 19. Load Transient (0.75A-1.25A, 1.6A/us)
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Figure 20. Output Ripple (Iload=0A) Figure 21. Output Ripple (lload=0.1A)

Figure 22. Output Ripple (lload=2A) Figure 23. Thermal, 48VIN, 12Vout,2A
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Layout Guideline
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TAPE AND REEL INFORMATION
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NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third

party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any
application. SCT will not assume any legal responsibility for any said applications
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