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SCT2113M

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT

ViN Input voltage range 2.65 5.5 \%

T; Operating junction temperature -40 125 <
ESD RATINGS

PARAMETER DEFINITION MIN MAX UNIT

Human Body Model (HBM), per ANSI-JEDEC-JS-001-

2014 specification, all pins ™

Charged Device Model (CDM), per ANSI-JEDEC-JS-002- 1 1 KV
g . . l -

2014specification, all pins @

(1) HBM and CDM stressing are done in accordance with the ANSI/ESDA/JEDEC JS-001-2014 specification.

-2 2 kv

VEsp

THERMAL INFORMATION

PARAMETER THERMAL METRIC ECLGAL.5X2-6L UNIT
Resa Junction to ambient thermal resistance® 81.67
Wir Junction-to-top characterization parameter 7.91
Wi Junction-to-board characterization parameter( 6.75 <T/W
Reas Junction-to-board thermal resistance® 7.09
Reia_evm Junction to ambient thermal resistance® 46.35

(1) Measured on JESD51-7, 4-layer PCB. The values given in this table are only valid for comparison with other packages and cannot
be used for design purposes. These values were calculated in accordance with JESD51-7 and simulated on a specified JEDEC board.
They do not represent the performance obtained in an actual application.

(2) Simulated on SCT standard EVM: SCT2113M Demo Board, 20z top and bottom copper thickness, 10z inner copper thickness,
50mm x 50mm, 4-layer PCB.
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SCT2113M

ELECTRICAL CHARACTERISTICS
Vin=3.3V, T;=-40T~125<TW), typical values are tested under 25<C.

SYMBOL PARAMETER TEST CONDITION MIN TYP  MAX | UNIT
Power Supply and Output
VIN Operating input voltage 2.65 5.5 \
Vin_uvLo Input UV!_O VN rising 2.55 \%

Hysteresis 110 mV
Isp Shutdown current 0.05 2.2 A
o) Quiescent current from VIN no load, no switching 35 45 WA

Tj=25<C 0.594 0.6 0.606 | V
Ves Reference voltage of FB -
Tj=-40C~125<C 0.591 0.609 | V

Ire FB pin leakage current 80 nA
Power switch
ILIMus High-side peak current limit 1.7 2.16 25 | A
ILIMLs Low-side valley current limit 1.2 1.6 A
Soft start
Tss Soft-start Time 15 ms
EN
VENH High-level Threshold voltage 1.2 \%
VENL Low- level Threshold voltage 04 |V
Ren EN Pull down resistance 2 MQ
Rois Output Discharge resistance 240 Q
Switching Frequency
Fsw Switching frequency Vin=3.3V, Vout=1.2V, CCM 2.2 MHz
ton_min®@ Minimum on-time 60 ns
torr_min® Minimum off-time 100 ns
Protection

Thermal shutdown threshold 160 <T
Tsp®@

Hysteresis 20 <T

(1) Guaranteed by over-temperature correlation. Not tested in production.
(2) Guaranteed by design. Not tested in production.
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SCT2113M

TYPICAL CHARACTERISTICS
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SCT2113M

OPERATION

Overview

The SCT2113Miis a 2.65V-5.5V input, 0.6A output, synchronous buck converter with built-in MOSFETs and inductor.
It implements constant on time control to regulate output voltage, providing excellent line and load transient
response.

The switching frequency is fixed 2.2MHz. The SCT2113M features integrated soft start time to avoid large inrush
current and output voltage overshoot during startup. The SCT2113M operates in Pulse Frequency Modulation (PFM)
to achieve high efficiency in light load operation. The quiescent current is typically 35puA under no load and no
switching. A 100% maximum duty cycle can be reached in dropout.

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

5 C-I For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd. All Rights Reserved 7










SCT2113M
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SCT2113M

Output Voltage

The output voltage is set by an external resistor divider Table 1. Ry, R2Value for Common Output Voltage
R1 and R2 in typical application schematic. (Room Temperature)
Recommended R2 resistance is 10.2kQ. Use Equation
4 to calculate R1. Vourt R1 R2
1.2V 10.2 kQ 10.2 kQ
1= ) @ 1.8V 20 kQ 10.2kQ
where: 2.5V 32.4 kQ 10.2 kQ
e Vger is the feedback reference voltage, typical 3.3V 68 kQ 15 kQ
0.6V

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 5.

Vour Vour
lcinrms = lout \/—V a- ; ) (5)
IN IN
The worst case condition occurs at Vin=2*Vout, where:
lcinems = 0.5 oyt (6)

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 7 and the maximum input voltage ripple occurs at 50% duty cycle.

lour  Vour (1_VOUT
Fsw Cn VN Vin

AViy = ) )
Where:
e AVyis the input voltage ripple.
Fsw is the switching frequency.
Civis the input capacitance.
Vour is the output voltage.
Vinis the input voltage.
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SCT2113M

For this example, 22uF, X7R ceramic capacitors rated for 16 V in parallel are used. And a 0.1uF for high-frequency
filtering capacitor is placed as close as possible to the device pins.

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 8 desired.

AVoyr = 5 > ( ) (8)

e AVgyris the output voltage ripple.

e fswis the switching frequency.

e L isthe inductance of inductor, and the typical value is 0.47uH.
e Cour is the output capacitance.

e Vour is the output voltage.

e Vnis 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, a 22uF ceramic output capacitors work for most applications.

Table 2: Component List with Typical Output Voltage BOM list

Vout CouT R1 R2

1.2v 22uF 10.2kQ 10.2kQ
1.8v 22uF 20kQ 10.2kQ
2.5V 22uF 32.4kQ 10.2kQ
3.3V 22uF 68kQ 15kQ
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SCT2113M

Application Waveforms

Vin=3.3V, Vour=1.2V, unless otherwise noted
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Figure 13. Over Current Protection (0.6A to hard short)

Figure 14. Over Current Release (hard short to 0.6A)
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SCT2113M

PACKAGE INFORMATION
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SCT2113M

TAPE AND REEL INFORMATION

TBD

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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