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SCT2A17

Preliminary Specification, Rev.0.81 (Be Subject to Change)

5.5V-100V Vin, 1.8A Peak Current Limit, High Efficiency Asynchronous
Step-down DCDC Converter

FEATURES

e Wide Input Range: 5.5V-100V

¢ Maximum Output Voltage: 30V

e 1A Continuous Output Current

e 1.8A Peak Current Limit when Vin<60V

¢ Integrated 970mQ High-Side Power MOSFET
e 49uA Quiescent Current

e 1.2V Feedback Reference Voltage

e 3.5ms Internal Soft-start Time

e Fixed Switching Frequency at 390KHz

e COT Control Mode with Integrated Loop
Compensation

e Precision Enable Threshold for Programmable
Input Voltage Under-Voltage Lock Out Protection
(UVLO) Threshold and Hysteresis

e Cycle-by-Cycle Current Limiting
e OQver-Voltage Protection

e Over-Temperature Protection

e Available in an ESOP-8 Package

APPLICATIONS

e 48V Distributed Power Delivery Bus

e Battery Management System (e-Bike, Scooter)
e Motor Drives, Drones

DESCRIPTION

The SCT2A17 is an asynchronous buck converter with
wide input voltage ranging from 5.5V to 100V which
accommodates a variety of step-down applications,
making it ideal for automotive, industry, and lighting
applications. The SCT2A17 integrates an 970mQ high-
side MOSFET and has 1.8A peak output current limit
when Vin<60V to support high peak current application.

The SCT2A17, adopting the constant-on time (COT)
mode control with integrated loop compensation
greatly simplifies the converter off-chip configuration.

The SCT2A17 features Pulse Frequency Modulation
(PFM) mode at light load with typical 49uA low
quiescent current, which enables the converter to
achieve the high-power efficiency during light-load or
no-load conditions.

The SCT2A17 offers cycle-by-cycle current limit,
thermal shutdown protection, output over-voltage
protection and input voltage under-voltage protection.
The device is available in an 8-pin thermally enhanced
ESOP-8 package.

TYPICAL APPLICATION

}—w»ﬁw
| B END—“I

! |
NC I |EN———o0
I
Vin=5.5~100V | SCT2ALT |
OTVINl B
L — _I Vour
BST swi o

l

1

5.5V-100V, Asynchronous Buck Converter
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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Revision 0.8: Customer Sample.
Revision 0.81: Update DEVICE ORDER INFORMATION.

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING
DEVICE TYPE
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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 5.5 100 \%
Vour Output voltage range 1.2 30 V
T; Operating junction temperature -40 150 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014 1 1 KV
Vv specification, all pins®
Esb Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
o -~ -1 1 kv
2014 specification, 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 ESOP-8L UNIT
Resa Junction to ambient thermal resistance® 38.89
Wor Junction-to-top characterization parameter 114
Yis Junction-to-board characterization parametert) 20.47 °C/IW
Reuctop Junction to case thermal resistance® 71.99
Ress Junction-to-board thermal resistance( 20.89

(1) SCT provides Rgja and Rgyc numbers only as reference to estimate junction temperatures of the devices. Rgjaand 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 SCT2A17 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 SCT2A17. Changing the design or configuration of the PCB board changes the
efficiency of the heat sink and therefore the actual Re;aand Reyc.
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TYPICAL CHARACTERISTICS

T

Figure 2. Efficiency vs Load Current, Vout=12V Figure 3. Efficiency vs Load Current, Vout=5V
Figure 4. Load Regulation, Vin=48V, Vout=12V Figure 5. Load Regulation, Vin=24V, Vout=5V
Figure 6. Line Regulation, lout=1A Figure 7. Switching Frequency vs Vin, Vout=12V
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FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram
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Output Voltage

The SCT2A17 regulates the internal reference voltage at 1.2V. The output voltage is set by a resistor divider from
the output node to the FB pin. Itis 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.

—(—-1» @)

where
) Rrs_top is the resistor connecting the output to the FB pin.

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

Internal Soft-Start

The SCT2A17 integrates an internal soft-start circuit that ramps the reference voltage from zero volts to 1.2V
reference voltage in 3.5ms. If the EN pin is pulled below 1.23V, switching stops and the internal soft-start resets.
The soft-start also resets during shutdown due to thermal overloading.

Bootstrap Voltage Regulator

An external bootstrap capacitor between BOOT pin and SW pin powers the floating gate driver to high-side power
MOSFET. The bootstrap capacitor voltage is charged from an integrated voltage regulator when high-side power
MOSFET is off.
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circuit compares the FB pin voltage to the internal reference voltage. When FB voltage exceeds 120% of internal
1.2V reference voltage, the high-side MOSFET turns off to avoid output voltage continue to increase. When the FB
pin voltage falls below 115% of the 1.2V reference voltage, the high-side MOSFET can turn on again.

Thermal Shutdown

The SCT2A17 protects the device from the damage during excessive heat and power dissipation conditions. Once
the junction temperature exceeds 155°C, the internal thermal sensor stops power MOSFETs switching. When the
junction temperature falls below 142°C, the device restarts with internal soft start phase.
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APPLICATION INFORMATION

Typical application
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Figure 10. SCT2A17 Design Example, 12V Output

Design Parameters

Design Parameters

Example Value

Input Voltage 48V Normal, 15V to 100V
Output Voltage 12v

Maximum Output Current 1A

Switching Frequency 390 KHz

Output voltage ripple (peak to peak) 10mV

Transient Response 0.25A to 0.75A load step AVout = 69mV
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Output Voltage

The output voltage is set by an external resistor divider
R: and Rz in typical application schematic.
Recommended R resistance is 30KQ. Use Equation 5
to calculate Ro2.

2=C—-1) 4 (%)
where:

¢ Vrer is the feedback reference voltage of 1.2V

Under Voltage Lock-Out
An

Table 1. R1, RzValue for Common Output Voltage

(Room Temperature)

Vour R2 R1

5V 95 KQ 30 KQ
12V 271 KQ 30 KQ
24V 191 KQ 10 KQ
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The diode must also be selected with an appropriate power rating. The diode conducts the output current during
the off-time of the internal power switch. The off-time of the internal switch is a function of the maximum input
voltage, the output voltage, and the switching frequency. The output current during the off-time is multiplied by the
forward voltage of the diode to calculate the instantaneous conduction losses of the diode. At higher switching
frequencies, the ac losses of the diode need to be taken into account. The ac losses of the diode are due to the
charging and discharging of the junction capacitance and reverse recovery charge. Equation 12 is used to calculate
the total power dissipation, including conduction losses and ac losses of the diode.

The SS310B diode has a junction capacitance of 400 pF. Using Equation 12, the total loss in the diode at the
maximum input voltage is 0.8W.

If the power supply spends a significant amount of time at light load currents or in sleep mode, consider using a
diode which has a low leakage current and slightly higher forward voltage drop.

( - ) % x x x( + )? (12)
2

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 13.

Vour Vour
lcinrms = lout ‘/W a- Vi ) (13)

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

lcinems = 0.5 oyt (14)

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

IOUT VOUT _ VOUT)

AV = 1
IN ( VIN

15
fsw Cin Vin (
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PACKAGE INFORMATION

PACKAGE OUTLINE DRAWING FOR 8L SOP-EP
POD-0022 Revision 0.0
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SION IN BRACKET IS IN MILLIMETERS.

LD FLASH, PROTRUSIONS OR GATE BURRS.
FLEAD FLASH OR PROTRUSIONS.

FTER FORMING) SHALL BE 0.004" INCHES MAX.
ARIATION AA.
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RECOMMENDED LAND PATTERN

NOTE:

1) CONTROL DIMENSION 1S IN INCHES. DIMEMN:
2) PACKAGE LENGTH DOES NOT INCLUDE MO¥
3) PACKAGE WIDTH DOES NOT INCLUDE INTEI
4) LEAD COPLANARITY (BOTTOM OF LEADS A
5) DRAWING REFERENCE TO JEDEC MS-012, V
6) DRAWING IS NOT TO SCALE.

18 For more information www.silicontent.com © 2024 Silicon Content Technology Co., Ltd. All Rights Reserved

Product Folder Links: SCT2A17

scT


http://www.silicontent.com/



http://www.silicontent.com/

