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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Revision 1.0: Released to market.

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING | STANDARD | PACKAGE PINS PACKAGE MSL
DEVICE TYPE PACK QTY | MARKING DESCRIPTION
SCT2261TVAR Tape & Reel 5000 2261 6 FCSOT563 1
SCT2262TVAR Tape & Reel 5000 2262 6 FCSOT563 1
ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION

Over operating free-air temperature unless otherwise noted @

DESCRIPTION MIN MAX UNIT

VIN, EN -0.3 18 \

FB -0.3 6 \

SwW -1 VIN+0.3 \

SW(<10ns) 2.5 VIN+1 v

Operating junction temperature T -40 150 °C
Top View: SOT563-6

Storage temperature Tstc -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to
function outside of its Recommended Operation Conditions.

(2) The ICincludes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150°C when
over temperature protection is active. Continuous operation above the specified maximum operating junction temperature will reduce
lifetime.

PIN FUNCTIONS

NAME NO. PIN FUNCTION

Power supply input. VIN supplies the power to the IC, as well as the step-down converter
VIN 1 switches. Drive VIN with a 3V to 17V power source. Bypass VIN to GND with a suitably
large capacitor to eliminate noise on the input to the IC.

Power Switching Output. SW is the switching node that supplies power to the output.

SW 2 Connect the output LC filter from SW to the output load.
GND 3 Power ground. Must be soldered directly to the ground plane.
AGND 4 | Analog ground pin. Need connect AGND to GND together.
Enable logic input. EN pin default pulls down to GND with 2MQ resistor, Pulling the pin
EN 5 high enables the device. The device has precision enable thresholds 1.2V rising/1V falling
for programmable UVLO threshold and hysteresis.
Buck converter output feedback sensing voltage. Connect a resistor divider from VOUT
FB 6 to FB to set up output voltage. The device regulates FB to the internal reference of 0.6V

typical.
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RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
ViN Input voltage range 3 17 \
Vour Output voltage range 0.6 10 \%
T; Operating junction temperature -40 125 <
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model (HBM), per ANSI-JEDEC-JS-001-
R - -2 +2 kv
vV 2014 specification, all pins ®
ESP Charged Device Model (CDM), per ANSI-JEDEC-JS-002-
o . -1 +1 kv
2014 specification, all pins ®

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

THERMAL INFORMATION

PARAMETER THERMAL METRIC FCSOT563 UNIT
Reaa Junction to ambient thermal resistance () 119.3

Reactop Junction to case thermal resistance @ 52.9

Wir Junction-to-top characterization parameter () 15 T/W
Yis Junction-to-board characterization parameter 18.7

Res Junction-to-board thermal resistance 19

(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 SCT226x is mounted and external environmental factors. The PCB board is a heat sink that is soldered to the leads
of the SCT226x. Changing the design or configuration of the PCB board changes the efficiency of the heat sink and therefore the actual
Resaand Rggc.
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ELECTRICAL CHARACTERISTICS
Vin=12V, T3=-40<C~125<, typical values are tested under 25<C.

SYMBOL PARAMETER TEST CONDITION MIN TYP  MAX | UNIT
Power Supply and Output
Vin Operating input voltage 3 17 \%
Vin uvio Input UV!_O VN rising 2.74 29 2.98 \%
Hysteresis 200 mv
Isb Shutdown current EN=0V 15 7 UA
nmooljo:d, no switching, PFM 100 150 UA
lo Quiescent current from VIN nmoog):d, no switching, FCCM 300 400 UuA
o b o e end "
Reference
Vrs Reference voltage of FB Tj.=25‘C 0.594 06  0.6006 v
Tj=-40C~125<C 0.591 0.6 0.609 \%
Ire FB pin leakage current 100 nA
Power MOSFETSs
Rus High-side switch on resistance 42 65 mQ
Ris Low-side switch on resistance 23 35 mQ
Switching Frequency
Fsw Switching frequency 450 550 650 kHz
ton_MIN Minimum on-time 90 ns
torF_miN Minimum off-time 150 ns
Enable and Soft-start
VENH High-level threshold voltage 1.13 1.2 1.27 \%
VENL Low- level threshold voltage 0.93 1.07 Y,
Ren EN Pull down resistance 2 MQ
Tss Soft-start time 0.7 15 2.8 ms
Protection
ILIMLs Low-side valley current limit 6 7.5 9.5 A
| Lszc i_horvev;ﬁglz zero cross current PEM mode 150 mA
ILIM_Lsroc Low-side reverse current limit FCCM mode -1.5 -4 -6 A
Triccup Hiccup waiting time 23 ms
Vuve_F UVP threshold % of Ves Ves falling 60 %
Thermal shutdown threshold 165 <
Teo Hysteresis 20 <
Notes:

1) Guaranteed by sample characterization. Not tested in production.
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS (Continued)
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FUNCTIONAL BLOCK DIAGRAM
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Figure 13. Functional Block Diagram
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OPERATION

Overview

The SCT226x device is a 3V-17V
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= )

Where:
e Ton is on-time.

Forced Continuous Conduction Mode (FCCM)

The SCT2262 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.

Enable and Start Up

EN is a digital control pin that can turn the regulator on and off. When applying a voltage higher than the EN high
threshold (typical 1.2V/rise), the SCT226x enables all functions and the device starts the soft-start phase. The
SCT226x has built-in 1.5ms soft-start time to prevent the output overshoot and inrush current. When EN pin is
pulled low, the internal SS net will be discharged to ground. Buck operation is disabled when EN voltage falls below
its lower threshold (typical 1V/fall). There is an internal 2MQ resistor connected from the EN pin to ground.

Output Voltage

The SCT226x 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.

=C—-Db . 3)

Where:
¢ Rrs ToP iS the resistor connecting the output to the FB pin.
e Rrs_gor is the resistor connecting the FB pin to the ground.

Under Voltage Lockout UVLO

The SCT226x Under Voltage Lock Out (UVLO) default startup threshold is typical 2.9V with VIN rising and shutdown
threshold is 2.7V with VIN falling.

Over Current Protection (OCP) and Hiccup Mode

In each switching cycle, the inductor current is sensed by monitoring the low-side MOSFET during the OFF period.
When the voltage between SW pin and GND pin is higher than the over current threshold voltage, the OCP will be
triggered and the controller keeps the OFF state. A new switching cycle will begin only when the measured voltage
is lower than limit voltage. If output loading continues to increase, output will drop below the UVP, Then the device
waiting time and restart normally after 23ms. If overload or hard short condition still exists during soft-start and
makes FB voltage lower than Vuve, the device enters into turning-off mode again. When overload or hard short
condition is removed, the device automatically recovers and enters normal regulating operation.

Thermal Shutdown

Once the junction temperature in the SCT226x exceeds 165<C, the thermal sensing circuit stops converter switching

o
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and restarts with the junction temperature falling below 145<C. Thermal shutdown prevents the damage on device
during excessive heat and power dissipation conditions.
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Application Waveforms
Vin=12V, Vout=1.8V, unless otherwise noted.
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Application Waveforms (Continued)
Vin=12V, Vout=1.8V, unless otherwise noted.
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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 10kQ to reduce VOUT
leakage current. Use Equation 4 to calculate R1.

1=C—-1) (4)
where:

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

Inductor Selection

Table 1. R1, Rz Value for Common Output Voltage

(Room Temperature)

Vour R1 Ro2
1.05V 7.5kQ 10kQ
1.8V 20kQ 10kQ
3.3V 45kQ 10kQ
5V 73.5kQ 10kQ

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 5.

C = )
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= + — (7)

=V g (O Q

Where:
e Ipeak is the inductor peak current.
lout is the DC load current.
ILep 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. The most conservative approach
is to choose an inductor with a saturation current rating greater than I.reak. Because of the maximum ILpeak limited
by device, the maximum output current that the SCT226x 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 bett 79.344 435.53 TmO0 g0 G[tt)-9( OrSpanQ n-US)>BDC g0.00000912 0 612 792 reW*96.50T/F4 9.96 TfL 001 7 524.5r 1|
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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 12.

b=y ) (12)

e AVgyris the output voltage ripple.
o fswis the switching frequency.

e L is the inductance of inductor.

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, four 22uF ceramic output capacitors work for most applications.

Table 2. Component with Typical Output Voltage BOM list

Vout (V) L (uH) R1 (kQ) R2 (kQ) Cout (uF) Cf (pF)
1.05 0.68 7.5 10 422 68
1.8 1 20 10 422 68
3.3 1.5 45 10 422 68
5 2.2 735 10 422 68
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Layout Guideline

Proper PCB layout is critical to SCT226x’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 rule of thumb is to make ground trace lowest impedance and power are
distributed evenly on PCB. Sufficiently placing ground area will optimize thermal and not causing overheat 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 impedance 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 will cause SW higher ringing
and overshoot besides downgrading thermal performance. It is recommended 8mil diameter drill holes of thermal
vias, but a smaller via offers less risk of solder volume loss. On applications where solder volume loss through the
vias is of concern, plugging or tenting can be used to achieve a repeatable process.

5. Output inductor should be placed close to the SW pin. The area of the PCB conductor should be minimized to
prevent excessive capacitive coupling.
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Figure 27. PCB Layout Example
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PACKAGE INFORMATION
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TAPE AND REEL INFORMATION
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