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TYPICAL CHARACTERISTICS

Figure 1. Efficiency vs Load Current, Vout=1.2V Figure 2. Efficiency vs Load Current, Vout=1.8V

Figure 3. Line Regulation, lo=1.5A Figure 4. Load Regulation, Vin=5
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FUNCTIONAL BLOCK DIAGRAM
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Figure 7. Functional Block Diagram
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SCT2132

OPERATION

Overview

The SCT2132 is a 2.8V-6V input, 3A output, synchronous buck converter with built-in 25mQ Rdson high-side and
20mQ Rdson low-side power MOSFETS. 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 switching frequency is fixed 2.1MHz. The SCT2132 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 SCT2132 operates in Forced Continuous Conduction Mode (FCCM) to achieve low light load
ripple. The quiescent current is typically 460uA under no load and no switching. A 100% maximum duty cycle can
be reached in dropout.

The SCT2132 full protection features include the input under-voltage lockout, over current protection with cycle-by-
cycle current limiting and hiccup mode, output hard short protection and thermal shutdown protection.

Constant On-time Control

Constant on-time (COT) control is employed to provide fast transient response and easy loop stabilization. At the
beginning of each cycle, the high-side MOSFET is turned on for a fixed one shot time ON-time period. The one shot
time is calculated by the converter’s input voltage (VIN) and the output voltage (VOUT) cycle-by-cycle based to
maintain a pseudo-fixed frequency over the input voltage range. SCT2132 turns off high-side MOSFET after the
fixed-on time and turns on the low-side MOSFET. SCT2132 turns off the low-side MOSFET once the output voltage
dropped below the output regulation, the one-shot timer then reset and the high-side MOSFET is turned on again.
The on-time is inversely proportional to the input voltage and proportional to the output voltage. It can be calculated
using the following E
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Power Good Indicator
The SCT2132
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APPLICATION INFORMATION

Typical Application
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Figure 8. SCT2132 Design Example, 1.2V Output

Design
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SCT2132

Output Voltage

The output voltage is set by an external resistor divider
R1 and R2 in typical application schematic.
Recommended R2 resistance is 10.2KQ. Use Equation
4 to calculate R1.

1=C———-1 2 4)
where:

e VRer
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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 12 desired.

AVoyr = 5 5 ( ) (12)

Where:

e AVgyris the output voltage ripple.
fsw is the switching frequency.
L is the inductance of inductor.
Cour is the output capacitance.
Vour is the output voltage.
Vinis the input voltage.

Due to capacitor's degrading under DC bias, the bias voltage can significantly reduce capacitance. Ceramic
capacitors can lose most of their capacitance at rated voltage. Therefore, leave margin on the voltage rating to
ensure adequate effective capacitance. Typically, two 10uF ceramic output capacitors work for most applications.

Table 2:
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Application Waveforms
Vin=5V, Vour=1.2V, unless otherwise noted

Figure 9. Power up (ILoap=3A) Figure 10. Power down (lLoap=3A)

Figure 11. EN toggle (ILoap=0.1A) Figure 12.

14 For more information www.silicontent.com © 2024 Silicon Content Technology Co., Ltd.  All Rights Reserved SC-I




SCT2132




SCT2132

Layout Guideline

Proper PCB layout is a critical for SCT2132’s stable and efficient operation. The traces conducting fast switching
currents or voltages are easy to interact with stray inductance and parasitic capacitance to generate noise and
degrade performance. For better results, follow these guidelines as below:

1. Power grounding scheme is very critical because of carrying power, thermal, and glitch/bouncing noise
associated with clock frequency. The thumb of rule is to make ground trace lowest impendence and power are
distributed evenly on PCB. Sufficiently placing ground area will optimize thermal and not causing over heat area.

2. Place a low ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect.

3. For operation at full rated load, the top side ground area must provide adequate heat dissipating area. Make
sure top switching loop with power have lower impendence of grounding.

4. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. The power pad
should be connected to bottom PCB ground planes using multiple vias directly under the IC. The center thermal
pad should always be soldered to the board for mechanical strength and reliability, using multiple thermal vias
underneath the thermal pad. Improper soldering thermal pad to ground plate on PCB will cause SW higher ringing
and overshoot besides downgrading thermal performance. It is recommended 8mil diameter drill holes of thermal
vias, but a smaller via offers less risk of solder volume loss. On applications where solder volume loss thru the vias
is of concern, plugging or tenting can be used to achieve a repeatable process.

5. Output inductor should be placed close to the SW pin. The area of the PCB conductor minimized to prevent
excessive capacitive coupling.

6. Route BST capacitor trace on the bottom layer to provide wide path for topside ground.

Figure 21. PCB Layout Example
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TAPE AND REEL INFORMATION
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    t  ON =     V  OUT    V  IN ×   f  S


    R  F B _ T O P =  (     V  O U T    V  R E F − 1 ) ∗   R  F B _ B O T


    t  s s ( m S ) =     C  S S ( n F ) ∗ 0 . 6 ( V )  I s s ( u A )


    R 1 =  (     V  O U T    V  R E F − 1 ) ∗   R 2


    I  L P P =     V  O U T ∗ (   V  I N −   V  O U T )    V  I N ∗ L ∗   f  S W


    L  M I N =     V  O U T    f  S W ∗ L I R ∗   I  O U T ( m a x ) ∗ ( 1 −     V  O U T    V  I N ( m a x ) )


    I  L P E A K =   I  O U T +     I  L P P 2


    I  L R M S =    (   I  O U T ) 2 +  1 12 ∗     ( I  L P P ) 2
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