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SCT2160AQ

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 AEC-Q100-002, all pins @ -3 +3 kv
Veso Charged Device Model (CDM), per AEC-Q100-011, all 1 1 N
pins @ i "
(1) HBM and CDM stressing are done in accordance with the AEC-Q100 specification.
THERMAL INFORMATION
PARAMETER THERMAL METRIC FCTQFN2X3-9L UNIT
Reaa Junction to ambient thermal resistance® 55.3
Reac(top) Junction to case (top) thermal parameter® 70.8
Ress Junction-to-board thermal resistance® 6.2 T/W
Wir 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 SCT2160AQ 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 SCT2160AQ. Changing the design or configuration of the PCB board changes the
efficiency of the heat sink and therefore the actual Resa and Rggc.
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SCT2160AQ

ELECTRICAL CHARACTERISTICS
Vin=5V, T3=-40C~150<C, typical values are tested under 25<C.

SYMBOL PARAMETER TEST CONDITION MIN TYP  MAX | UNIT
Power Supply and Output
Vin Operating input voltage 2.7 6 \%
Input UVLO VN rising 2.5 2.6 2.68 \%
VIN_uvLo .
Hysteresis 100 mv
Isb Shutdown current 300 nA
no load, no switching 43 UuA
lo Quiescent current from VIN Vo0=1.8V, L=0.25uH, no load
and switching, PFM mode 70 UA
Tj=25<C 0.594 0.6 0.606 \%
Vrs Reference voltage of FB -
Tj=-40C~150<C 0.591 0.6 0.609 \%
Ire FB pin leakage current 100 nA
Vuwe Undervoltage protection of FB 420 mv
reference voltage
Power switch
Rus High-side switch on resistance 14 mQ
Ris Low-side switch on resistance 9 mQ
ILIMhs High-side peak current limit 9.5 A
ILIMLs Low-side valley current limit 7.5 A
I_Lszc LS zero cross current threshold | PFM mode 100 mA
ILIM_Lsroc LS reverse current limit FCCM mode -3 A
Switching Frequency
RSET= 150kQ 1.2 MHz
Fsw Switching frequency RSET= 81.8kQ 2.2 MHz
RSET= 45kQ 4 MHz
Frequency spread spectrum
Fss_periob period 6 kHz
Frequency spread spectrum in + 0
Fss_rance percentage of Fsw 5 %
ton_mIN Minimum on-time 50 ns
toFF_MIN Minimum off-time 60 ns
Mode and Soft Start
VMODE_Fcem MODE pin rising threshold FCCM mode 1.2 \%
VMODE_PFM MODE pin falling threshold PFM mode 0.4 \%
Iss Soft-start Current 8.5 uA
Rss SS pull down resistance 300 Q
EN & PG
VENH High-level Threshold voltage 1.2 \%
VENL Low- level Threshold voltage 0.4 \%
Ren EN Pull down resistance 1 MQ
Rois Output Discharge resistance 50 Q
v Power Good Lower Threshold | FB rinsing (Reference to Vrs) 95 %
PGTL
voltage FB falling (Reference to Vrs) 90 %
VpGTH FB rinsing (Reference to Vrs) 110 %
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SCT2160AQ

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

Ve Power Good Logic Low Level IPG=-1mA 0.4 v
Voltage

Trep Power Good Delay 40 us

Protection

- Thermal shutdown threshold 170 <

S Hysteresis 20 <
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SCT2160AQ

TYPICAL CHARACTERISTICS
Vin=5V, Voutr=1.8V, Fsw=2.2MHz, Ta=25<C, unless otherwise noted.
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SCT2160AQ

Frequency Spread Spectrum

The SCT2160AQ implements Frequency Spread Spectrum (FSS) function. The FSS circuitry shifts the switching
frequency within 5% window at a 6kHz modulation frequency as figure 9. The emission power of the fundamental
switching frequency and its harmonics is distributed into smaller pieces. Thus, the peak EMI noise is reduced
significantly.

4 Switching
frequency

+5%*fsw /\

fsw

-5%*fsw

«+— frop=6KHz —»

v

Figure 9. Frequency Spread Spectrum

MODE/SYNC

The MODE_SYNC pin combines operate mode control and frequency synchronization. The SCT2160AQ works in
PFM mode in light load when MODE/SYNC pin is set low and operates in forced PWM mode when the
MODE_SYNC pin is set high. If an external clock frequency is applied on the MODE_SYNC pin, the switching
frequency will be synchronized to the external clock frequency, and the device will operate in forced PWM mode.
The external frequency must be selected in the frequency range as below table 1, and it must meet the specifications
for the minimum on-time (50ns typical) and minimum off-time (60ns typical).

Table 1. Synchronization clock frequency range

SYNC range FSET Fsw MIN  NOM MAX | UNIT
Fsvne (S,\)I’gcgg;gzﬁlﬂco)" clock frequency range Nominal fsw = 1.2 MHz 0.8 15 | MHz
Fsvne (S,\)I’gcgg;gzﬁlﬂco)" clock frequency range Nominal fsw = 2.2 MHz 18 27 | MHz
Fsvnc (S,\)I’gcglrz‘;g'jﬁfg” clock frequency range Nominal fsw = 4 MHz 2.6 45 | MHz

Pulse Frequency Modulation (PFM) Mode

Grounding the MODE/SYNC pin makes the SCT2160AQ works at Pulse Frequency Modulation (PFM) mode to
improve the power efficiency in light load. As the output current decreases from heavy load condition, the inductor
current is also reduced. If the output current is reduced, the valley of the inductor current reaches the zero level,
which is the boundary between continuous conduction and discontinuous conduction modes. The low-side
MOSFET is turned off when a zero inductor current is detected. As the load current further decreases the converter
runs into discontinuous conduction mode. The on-time is kept the same as it is in continuous conduction mode. The
off-time increases as it takes more time to discharge the output with a smaller load current.

Forced Continuous Conduction Mode (FCCM)

Connecting MODE/SYNC pin to VIN, the SCT2160AQ forces the device operating at Forced Continuous
Conduction Mode (FCCM) with pseudo-fixed switching frequency regardless loading current. Operating in FCCM
mode can achieve smaller output voltage ripple compared with PFM at light load. When the load current approaches
zero, the low-side MOSFET current crosses zero and sinks current from output to maintain the constant output.
Hence power efficiency in light load is much lower than heavy load.
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SCT2160AQ

Enable (EN) and output discharge

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 SCT2160AQ. There is an internal 1MQ 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 in SW pin provides a discharge path for the output capacitor.
Output Voltage

The SCT2160AQ 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 3 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.

=(—-D ) (3)

Where:
. Rrs_tor is the resistor connecting the output to the FB pin.

. Rrs_sort is the resistor connecting the FB pin to the ground.

Soft Start/Tracking (SS/TR)

The SCT2160AQ has an external soft start/tracking (SS/TR) pin that ramps up the output voltage at a controlled
slew rate to avoid overshoot at startup. The SS pin’s charge current is typically 8.5pA. The soft-start time (tss) is
determined by the SS capacitor. tss can be calculated with Equation 4:

( )06()
-_— 4
() = @
Where:
) Css is the external SS capacitor.

. Iss is the internal 8.5uA SS charge current.

The minimum SS capacitor is recommended to be 10nF.

The SS/TR pin can also be used as an input for tracking and sequencing. A voltage applied at SS/TR can be used
to track a master voltage. The output voltage follows this voltage in both directions up and down in FCCM mode. In
PFM mode, the output voltage decreases based on the load current. This requires the voltage applied at SS/TR to
be below the feedback voltage (0.6V). If the voltage on SS/TR is above the feedback voltage, the internal reference
is clamped to 0.6V and the output voltage no longer varies with SS/TR pin voltage.

Under Voltage Lockout UVLO
The SCT2160AQ Under Voltage Lock Out (UVLO) default startup threshold is typical 2.6V with VIN rising and
shutdown threshold is 2.5V with VIN falling.

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

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




SCT2160AQ

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 SCT2160AQ 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 80us 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 SCT2160AQ 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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SCT2160AQ

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.
e L 365.45Tm1/Sp612 46 reW*Q EMC /Span <</MCID 231/Lang (en-US)=BDC g0.00000912 0 612 792 reW* nBT/F4
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SCT2160AQ

= + — (8)

=V( Pt (P ©

Where:
e Ipeak is the inductor peak current.
lout is the DC load current.
ILpp is the inductor peak-to-peak current.
ILrvs is the inductor RMS current.

In overloading or load transient conditions, the inductor peak current can increase up to the switch current limit of
the device which is typically 9.5A. The most conservative approach is to choose an inductor with a saturation current
rating greater than 9.5A. Because of the maximum I.peak limited by device, the maximum output current that the
SCT2160AQ can deliver also depends on the inductor current ripple. Thus, the maximum desired output current
also affects the selection of inductance. The smaller inductor results in larger inductor current ripple leading to a
lower maximum output current.

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 10.

VouT Vour
lcinrms = lout v Vi (e Vi ) (10)

The worst case condition occurs at Vin=2*Vour, where:

lcinrms = 0.5 oy (11)

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

| \Y Vi
ouT ouT 1- ouT
Vin

AV|N = ) (12)

fSW CIN VIN

For this example, 22uF, X7R ceramic capacitors rated for 10 V in parallel are used. And a 0.1uF for high-frequency
filtering capacitor is placed as close as possible to the device pins.
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SCT2160AQ

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
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SCT2160AQ

Application Waveforms

Vin=5V, Vout=1.8V, Fsw=2.2MHz, TA=25<C, unless otherwise noted.
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Figure 20. Transient (0A-6A, 1.6A/us, PFM mode)

Som ]{ i

m  13:41

88.1

Tek Prevu I 1
By [vouT/ac
o
L :
800)13 1.2565/5 o 7
5.00 & By 10M points 4304
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Figure 22. Thermal, Vin=5V, Vout=1.8V, ILoab=6A
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SCT2160AQ

Layout Guideline

Proper PCB layout is a critical for SCT2160AQ’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
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TAPE AND REEL INFORMATION
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