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SCT2160A

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
ViN Input voltage range 2.7 6 \
Max
Vour Output voltage range 0.6 duty*Vin \%
T; Operating junction temperature -40 150 <
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014

o 0 -3 +3 kv

vV specification, all pins®
ESD Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
e A -1 +1 kv
2014specification, all pins®
(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
THERMAL INFORMATION

PARAMETER THERMAL METRIC FCTQFN2X3-9L UNIT
Reaa Junction to ambient thermal resistance® 55.3
Reactop) Junction to case (top) thermal parameter® 70.8
Ress Junction-to-board thermal resistance® 6.2 T/W
War Junction-to-top characterization parameter () 3.5
Yis Junction-to-board characterization parameter 6

(1) SCT provides Rgsa and Resc numbers only as reference to estimate junction temperatures of the devices. Reia and Rgyc are not a
characteristic of package itself, but of many other system level characteristics such as the design and layout of the printed circuit board
(PCB) on which the SCT2160A is mounted, thermal pad size, and external environmental factors. The PCB board is a heat sink that is
soldered to the leads and thermal pad of the SCT2160A. Changing the design or configuration of the PCB board changes the efficiency
of the heat sink and therefore the actual Rgja and Rejc.
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SCT2160A

SYMBOL PARAMETER TEST CONDITION MIN TYP  MAX | UNIT
Power Good Upper Threshold FB falling (Reference to Vrs) 105 %
voltage
Power Good Logic Low Level _

Vpc Voltage lpc=-1MA 0.4 \%

Trep Power Good Delay 40 us

Protection

- Thermal shutdown threshold 170 <

S Hysteresis 20 <
Notes:

1) Guaranteed by sample characterization. Not tested in production.

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




SCT2160A

TYPICAL CHARACTERISTICS

Vin=5V, Voutr=1.8V, Fsw=2.2MHz, Ta=25<C, unless otherwise noted.
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Figure 2. Efficiency vs Load Current, Vin=5V, Vout=1V
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Figure 4. Efficiency vs Load Current, Vin=5V, Vout=3.3V
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Figure 3. Efficiency vs Load Current, Vin=5V, Vout=1.8V
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SCT2160A

OPERATION

Overview

The SCT2160A is a 2.7V-6V input, 6A output, synchronous buck converter with built-in 14mQ Rdson high-side and
9ImQ Rdson low-side power MOSFETSs. It implements Constant on-time (COT) mode control to regulate output
voltage, providing excellent line and load transient response and simplifying the external frequency compensation
design.

The switching frequency can be set from 1.2MHz~4MHz by setting different FSET resistors, to optimize either the
power efficiency or the external components’ sizes. The device features two different operation modes at light
loading: Pulse Frequency Modulation (PFM) mode and Forced Continuous Conduction Mode (FCCM). The
quiescent current is typically 43uA under no load and PFM mode condition to achieve high efficiency at light load.

The SCT2160A 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

The SCT2160A employs Constant on-time (COT) mode control providing fast transient response and easy loop
stabilization. At the beginning of each cycle, the high-side MOSFET is turned on a fixed on-time period. The one
on-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. SCT2160A turns off high-side MOSFET after the
fixed on-time and turns on the low-side MOSFET. SCT2160A 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:

ouT
= 1
ON =~ 1)

Where:

. VOUT is the output voltage.

. VIN is the input voltage.

. fs 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-time period is triggered. If
the off-time period is less than the minimum off time, the minimum off time will be applied, which is around 60ns
typical.
Switching Frequency

The switching frequency can be programmed by FSET pin resistor from equation 2. The typical setting information
is shown in following tablel. The frequency setting is latched in at each power up and cannot be modified during
operation. Cycling the input power or the EN pin can reselect the switching frequency.

180000
kHz) = ——— 2
( ) seT(kQ) @
Table 2. FSET Pin Set-up for typical Switching Frequency Selection
FSEL Set-up RSET=150kQ RSET=81.8kQ RSET=45kQ
Switching Frequency 1.2MHz 2.2MHz 4MHz
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SCT2160A

Frequency Spread Spectrum
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SCT2160A

peak current limit (typically 9.5A) during the ON period, the high-side MOSFET is forced off immediately to prevent
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 7.5A). If output loading continues to increase, output will drop below the Vuve,
and SS pin is discharged such that output is OV. The device re-starts after a hiccup time of 10ms. When overload
or hard short condition is removed, the device automatically recovers to enters normal regulating operation.

Power Good Indicator

The SCT2160A has one power good (PG) output to indicate normal operation after the soft-start time. PG is the
open drain of an internal MOSFET, which has a maximum RDS(ON) below 200Q. PG can be connected to VIN or
an external voltage source through an external a resistor (e.g., 100kQ). After the input voltage is applied, the
MOSFET turns on, and PG is pulled to GND before soft start is ready. After Vrs reaches 95% of Vrer, PG is pulled
high by the external voltage source with 40us delay. When Ves drops to 90% or rises to 110% of Vrer, the PG
voltage is pulled to GND to indicate an output failure. If VIN and EN are not available, and PG is pulled up by an
external power supply, PG will self-bias and assert. If a 100kQ pull-up resistor is used, the voltage on the pin is
below 0.6V.

Thermal Shutdown

Once the junction temperature in the SCT2160A exceeds 170<C, the thermal sensing circuit stops converter
switching and restarts with the junction temperature falling below 150<C. Thermal shutdown prevents the damage
on device during excessive heat and power dissipation condition.
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SCT2160A

APPLICATION INFORMATION

Typical Application
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Figure 10. SCT2160A Design Example, 1.8V Output

Design
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SCT2160A

Output Voltage

The output voltage is set by an external resistor divider Table 2. Ry, R2Value for Common Output Voltage
R1 and R2 in typical application schematic. (Room Temperature)
Recommended R2 resistance is 25KQ to reduce VOUT
leakage current. Use Equation 5 to calculate R1. Vour R1 R2

1V 16.5KQ 25KQ

1.8V 50KQ 25KQ

=(—-1 5
1=( ) 2 ®) 3.3V 112.5KQ 25KQ

where:

e Vger is the feedback reference voltage, typical
0.6V.

Inductor Selection

There are several factors should be considered in selecting inductor such as inductance, saturation current, the
RMS current and DC resistance (DCR). Larger inductance results in less inductor current ripple and therefore leads
to lower output voltage ripple. However, the larger value inductor always corresponds to a bigger physical size,
higher series resistance, and lower saturation current. A good rule for determining the inductance to use is to allow
the inductor peak-to-peak ripple current to be approximately 10%~40% of the maximum output current.

The peak-to-peak ripple current in the inductor IL.pp can be calculated as in Equation 6.

-t - ) (6)

Where:
e Icpp is the inductor peak-to-peak current.
L is the inductance of inductor.
fsw is the switching frequency.
Vour is the output voltage.
VN is the input voltage.

Since the inductor-current ripple increases with the input voltage, so the maximum input voltage in application is
always used to calculate the minimum inductance required. Use Equation 7 to calculate the inductance value.

= a- ) (7)

Where:

Lmin is the minimum inductance required.
fsw is the switching frequency.

Vour is the output voltage.

Vinmax) IS the maximum input voltage.
louT(max) is the maximum DC load current.
LIR is coefficient of ILpp to lour.

The total current flowing through the inductor is the inductor ripple current plus the output current. When selecting
an inductor, choose its rated current especially the saturation current larger than its peak operation current and
RMS current also not be exceeded. Therefore, the peak switching current of inductor, ILreak and ILrws Can be
calculated as in Equation 8 and Equation 9.
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SCT2160A

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 13 desired.

AVoyr = 5 5 ( ) (13)

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.
e Vpis 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 1206 22uF ceramic output capacitors work for most
applications.

Table 3: Component List with Typical Output Voltage BOM list

Fsw (MHz) Vout (V) L (uH) R1 (kQ) R2 (kQ) Cf (pF)
1 0.33 16.5 25 4.7
1.2 1.8 0.47 50 25 4.7
3.3 0.68 112.5 25 4.7
1 0.22 16.5 25 4.7
2.2 1.8 0.33 50 25 4.7
3.3 0.47 112.5 25 4.7
1 0.15 16.5 25 4.7
4 1.8 0.22 50 25 4.7
3.3 0.33 112.5 25 4.7

=C1
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SCT2160A

Application Waveforms
Vin=5V, Vour=1.8V, Fsw=2.2MHz, Ta=25<C, unless otherwise noted.

Figure 11. Power up (ILoab=6A) Figure 12. Power down (lLoab=6A)

Figure 13. EN toggle (ILoap=0.1A) Figure 14. EN toggle (ILoap=6A)

Figure 15.
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SCT2160A

Layout Guideline

Proper PCB layout is a critical for SCT216

18 For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd.  All Rights Reserved










