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SCT2120

PIN FUNCTIONS

PIN NUMBER
NAME PIN FUNCTION
FCTQFN1.5X2-8L FCSOT23-8L
EN 1 8 Enable logic input. Connect high to enable device.
Inverting input of the error amplifier. Connect a voltage divider
FB 2 7 L
from the output to this pin to set output voltage.
AGND 3 6 Analog Ground pin.
VOUT 4 5 Output Pin and discharge pin.
PGND 5 4 Power Ground pin.
Switch output. SW is driven up to VIN through the high-side
SW 6 3 power MOSFET during on-time. The in(_juctor current drives
SW to negative voltage through low-side power MOSFET
during off-time.
VIN 7 2 Power supply input pin.
Power-good indicator. The output of PG is an open drain that
PG 8 1 connects to VIN via an internal pull-up resistor. PG goes high
if the output voltage is within +10% of the nominal voltage.
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SCT2120

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
ViN Input voltage range 2.8 5.5 \%
Vout Output voltage range 0.6 5 \%
T3 Operating junction temperature -40 125 <<
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014
e N -2 +2 kV
vV specification, all pins®
ESP Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
e A -1 +1 kv
2014specification, all pins®@
DM stressing are done in accordance with the ANSI/ESDA/JEDEC JS-001-2014 specification
ORMATION
THERMAL METRIC FCTQFN1.5X2-8L UNIT
Junction to ambient thermal resistance® 91.2
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SCT2120

TYPICAL CHARACTERISTICS

Figure 1. Efficiency vs Load Current for FTAR Figure 2. Efficiency vs Load Current for TTBR
Figure 3. Load Regulation Figure 4. Current-limit vs Temperature
Figure 5. Vrs vs Temperature Figure 6. UVLO vs Temperature
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SCT2120

Reer = (m -1) Ry )
REF
Where:
. Vour is the output voltage.
. Vrer is the reference voltage.
. RereT 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 SCT2120 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 SCT2120. 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 SCT2120 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
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 limio1()5d, the
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SCT2120

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
3 to calculate R1.

R1=(Your _1) R2 3)

REF
where:

* Vger is the feedback reference voltage, typical
0.6V

Inductor Selection

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 46.4 KQ 10.2 KQ

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 I.pp can be calculated as in Equation 4.

=VOUT VinVour)
Vin L Fsw

ILpp

Where:
e Icppis the inductor peak-to-peak current.
e Lis the inductance of inductor.
e Fswis the switching frequency.
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SCT2120

RMS current also not be exceeded. Therefore, the peak switching current of inductor, ILreak and ILrws Can be
calculated as in equation 6 and equation 7.

ILrp
lreak = lout + — (6)
2

lLrvs = \/(lom)z +é (ILpp)? (7)

e Ipeak is the inductor peak current.

e louris the DC load current.

e e is the inductor peak-to-peak current.
e Irus 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 3.2A. The most conservative approach is to choose an inductor with a saturation current
rating greater than 3.2A. Because of the maximum I.reax limited by device, the maximum output current that the
SCT2120 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 8.

leinrms = lout \/VOUT (1—VOUT)
Vin Vin
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SCT2120

The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be
calculated using Equation 10 and the maximum input voltage ripple occurs at 50% duty cycle.

Vi = lour Vour (1_VOUT

10
Fsw Cn Vi VIN) (10)

Where:
e AVyis the input voltage ripple.
* Fswis the switching frequency.
e Ciis the input capacitance.
e Vour is the output voltage.
e Viis the input voltage.

For this example, 10uF, 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.

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
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SCT2120

Application Waveforms

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

Tek 7 52 1 -

Figure 9. Power up (l.oap=2A) Figure 10. Power down (ILoap=2A)
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Figure 11. EN toggle (ILoab=10mA) Figure 12. EN toggle (ILoap=2A)
Tek (Z1F I 1 - Tek %11 I I -

|

|

|

|

B
} i 1]
|

Jd

|

—
i! [ ) — ] -- d- ]
] . - ]
i SR i
e g e e ——— e W e
@ 200V & 10.0ms 100M7T/# Ry
& 200v v @ 2004 & 10M 5 600mY

Figure 13. Over Current Protection (1A to hard short) Figure 14. Over Current Release (hard short to 1A)
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SCT2120

Application Waveforms

Figure 15. Load Transient (0.2A-1.8A, 1.6A/us) Figure 16. Load Transient (0.5A-1.
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SCT2120

Layout Guideline

Proper PCB layout is a critical for SCT2120’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.
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Figure 22. PCB Layout Example (SCT2120 TTBR)

(Optional)
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PACKAGE INFORMATION
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SECTION A-A RECOMMENDED LAND PATTERN

FCTQFN1.5X2-8L Package Outline Dimensions

NOTE:

THE LEAD SIDE IS WETTABLE.

ALL DIMENSIONS ARE IN MILLIMETERS.

LEAD COPLANARITY SHALL BE 0.08 MILLIMETERS MAX.
JEDEC REFERENCE IS MO-220.

DRAWING IS NOT TO SCALE.
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SCT2120

PACKAGE INFORMATION
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SECTION A-A SIDE VIEW

FCSOT23-8L Package Outline Dimensions

NOTE:

oukrwnhE

© N

LEAD FRAME C7025(THICKNESS 0.127MM).

LEAD FINISH SOLDER PLATED.

BOTH PACKAGE LENGTH AND WIDTH DO NOT INCLUDE FLASH.

FORMED LEAD SHALL BE PLANAR WITH RESPECT TRO ONE ANOTHER WITHIN 0.10(0.004).
CONTROLLING DIMENSION MM.

UNREMOVED FLASH BETWEEN LEADS&PACKAGE END FLASH SHALL

NOT EXCEED 0.15MM FROM BOTTOM BODY PER SIDE

THE POD ALSO APPLY TO FCTSOT SERIES.

THE 6LD PRODUCTS WITHOUT PIN #5 MEANS 5LD PRODUCTS..
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TAPE AND REEL INFORMATION
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SCT2120

TAPE AND REEL INFORMATION

NOTICE:
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