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2.8V-5.5V Vin 2A Synchronous Step Down Convertor

FEATURES

e Input Voltage Range: 2.8V-5.5V

e Up to 2A Peak Output Current

e Low Shutdown Current 0.05uA

* Low Quiescent operating Current: 35uA
e 0.6V 1% Feedback Reference Voltage
e 2MHz Switching Frequency

e Integrated 80mQ High-Side and 50mQ Low-Side
Power MOSFETs

e 100% Duty Cycle Mode
e Adjustable output voltage from 0.6V to 5V
e Active output discharge
e 1.5ms Internal Soft-start Time
e Power Good Indicator
* Integrated Protection Feature
- Cycle-by-cycle current limit
- Under-voltage Lockout

- HICCUP Over load Protection
- Thermal Shutdown Protection:160<C

e FCTQFN1.5X2-8L Package with SCT2121 FTAR
e FCSOT23-8L Package with SCT2121 TTBR
+ Available in a Wettable Flank Package

APPLICATIONS

e Automotive Infotainment
- Battery-Powered Devices
e Solid state driver

DESCRIPTION

The SCT2121 is a monolithic, step-down switch-
mode converter with built-in internal power MOSFETS.
The device achieves 2A of peak output current from
a 2.8V to 5.5V input voltage range, with excellent load
and line regulation. The output voltage can be
regulated to as low as 0.6V

Constant-on-time (COT) control provides fast
transient response and eases loop stabilization. Fault
protections include cycle-by-cycle current limiting and
thermal shutdown.

The SCT2121 operates in power saving mode, which
maintains high efficiency during light load operation.

It includes full protection features, such as over
current protection, output under-
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REVISION HISTORY
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SCT2121

PIN FUNCTIONS

PIN NUMBER
NAME PIN FUNCTION
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SCT2121

RECOMMENDED OPERATING CONDITIONS
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SCT2121

ELECTRICAL CHARACTERISTICS

Vin=5V, T3=-40C~125<, typical values are tested under 25<C.

SYMBOL PARAMETER TEST CONDITION MIN TYP  MAX | UNIT
Power Supply and Output
VIN Operating input voltage 2.8 5.5 \
Input UVLO VN rising 2.7 2.75 \
VIN_uvLo .
Hysteresis 200 mV
Isp Shutdown current 0.05
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FUNCTIONAL BLOCK DIAGRAM
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Figure 7. Functional Block Diagram
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SCT2121

OPERATION

Overview

The SCT2121 is a 2.8V-5.5V input, 2A output, synchronous buck converter with built-in 80mQ high-side and 50mQ
low-side power MOSFETS. It implements constant on time control to regulate output voltage, providing excellent
line and load transient response.

The device operates in Pulse Frequency Modulation (PFM) mode at light loading to provide high light load efficiency.
The quiescent current is typically 35uA under no load. The SCT2121 features an internal 1.5ms soft-start time to
avoid large inrush current and output voltage overshoot during startup. The SCT2121 has a default input start-up
voltage of 2.7V with 200mV hysteresis.

Constant On-time Control

The SCT2121 device is 2.8-5.5V input, 2A output, synchronous step-down converters with internal power MOSFETS.
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. SCT2121 turns off high-side MOSFET after the
fixed on time and turns on the low-side MOSFET. SCT2121 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 equation (1):

@)

Where:
. Vour is the output voltage.
. Vin is the input voltage.
. Fsw is the switching frequency.

After an ON-time period, the regulator goes into the OFF-time period. The OFF-time period length depends on VFB
in most cases. It will end when the FB voltage decreases below 0.6V, at which point the ON
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SCT2121

increases from light to heavy load the switching frequency increases to keep output voltage. The transition point to
light load operation can be calculated using the following equation (2):
w ~ V.

\
oL ouTt ToN (2)

lLoap =

Where:
. Vour is the output voltage.
. Vi is the input voltage.
. Tonis on-time.
. L is the inductance of inductor.

Output Voltage

The SCT2121 regulates the internal reference voltage at 0.6V. 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 2 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.

V,
Reer = (22X -1) Ry (3

VRer

Where:
. Vour is the output voltage.
. Vrer is the reference voltage.
. Rrer is the resistor connecting the output to the FB pin.
. Rres is the resistor connecting the FB pin to the ground.

Under Voltage Lockout UVLO

The SCT2121 Under Voltage Lock Out (UVLO) default startup threshold is typical 2.7V with VIN rising and shutdown
threshold is 2.5V with VIN falling.

Enable(EN)

EN is a digital control pin that can turn the regulator on and off. When EN is pulled below the falling threshold voltage
(0.4V), the chip shuts down. Force EN above its rising threshold voltage (1.2V) to turn the part on. Leave EN floating
or pull it down to ground to disable the SCT2121. There is an internal 1.33MQ resistor connected from the EN pin
to ground. When the device is disabled, the part automatically goes into output discharge mode, and its internal
discharge MOSFET provides a resistive discharge path for the output capacitor.

Soft Start(SS)

The SCT2121 has a build in soft start that ramps up the output voltage in a controlled slew rate avoiding overshoot
at startup. The soft start time is about 1.5ms typical.

Over Current Protection (OCP) and Hiccup Mode

In each switching cycle, the inductor current is sensed by monitoring the high-side MOSFET during the ON period
and the low-side MOSFET during the OFF period. When the inductor current (IL) reaches the high-side MOSFET
peak current limit (typically 3.2A) during the ON period, the high-side MOSFET is forced off immediately to prevent
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the current from rising further. Then the low-side MOSFET turns on, and stays on until IL drops below the low-side
MOSFET valley current limit (typically 3A). If output loading continues to increase, output will drop below the UVP,
and SS pin is discharged such that output is OV. Then the device will count for 7 cycles of soft-start time for hiccup
waiting time and restart normally after 7 cycles’ soft-start period.

Power Good Indicator

The SCT2121 has one power good (PG) output to indicate normal operation after the soft-start time. PG is an open
drain of an internal pullup resistor 550KQ. When FB is within +10% of the regulation voltage (0.6V), PG is pulled up
to VIN by the internal resistor. If the FB voltage is outside the +10% window, PG is pulled to ground by an internal
MOSFET.

Over voltage Protection

The SCT2121 implements the Over-voltage Protection (OVP) circuitry to minimize output voltage overshoot during
load transient, recovering from output fault condition or light load transient. The overvoltage comparator in OVP
circuit compares the FB pin voltage to the internal reference voltage. When the feedback voltage rises higher than
112% of the feedback voltage, the OVP comparator output goes high and the circuit turns off the HS-FET driver.
The LS-FET driver turns on until trigger negative current limit or FB below reference voltage. Then HS-FET turns
on with normal ON-time and turn off, following with a LS-FET on until negative current limited triggered or FB lower
than reference voltage. The device exits this regulation period when the feedback voltage fall( )-22(th)-*41&tvai@he
reference voltage.

Thermal Shutdown

Once the junction temperature in the SCT2121 exceeds 160°C, the thermal sensing circuit stops converter
switching and restarts with the junction temperature falling *4low 1 40°C. Thermal shutdown prevents the damage
on device during excessive heat and power dissipation condition.
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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.

R1=(Your 3y R2 (4)

REF
where:

e Vrer is the feedback reference voltage, typical
0.6V

Table 1. R1, R2Value for Common Output Voltage

(Room Temperature)

Vour R1 Ro2
1.2V 10.2 KQ 10.2 KQ
1.8V 20 KQ 10.2 KQ
25V 32.4 KQ 10.2 KQ
3.3V
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Application Waveforms

Vin=5V, Vout=1.2V, unless otherwise noted

Figure 9. Power up (l.oap=2A) Figure 10. Power down (ILoap=2A)

Figure 11. EN toggle (ILoab=10mA)
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Figure 22. PCB Layout Example (SCT2121 TTBR)
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SCT2121

PACKAGE INFORMATION

TOP VIEW BOTTOM VIEW
SIDE VIEW
SECTION A-A RECOMMENDED LAND PATTERN

FCTQFN1.5X2-8L Package Outline Dimensions

NOTE:

1. THE LEAD SIDE IS WETTABLE.

2. ALL DIMENSIONS ARE IN MILLIMETERS.

3. LEAD COPLANARITY SHALL BE 0.08 MILLIMETERS MAX.
4. JEDEC REFERENCE IS MO-220.
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TAPE AND REEL INFORMATION
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TAPE AND REEL INFORMATION

NOTICE:
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