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REVISION HISTORY

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

Revision 1.0: Release to production.

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT2A17STER Tape & Reel 4000 2A17 8 ESOP-8

ABSOLUTE MAXIMUM RATINGS

Over operating free-air temperature unless otherwise noted

DESCRIPTION MIN MAX UNIT
VIN -0.3 105 \%
BST -0.3 110 \
SwW -1 105 \%
BST-SW -0.3 55 \
EN® -0.3 6.5 \%
FB -0.3 55 \%
Operating junction temperature T;® | -40 150 °C
Storage temperature TSTG -65 150 °C

M
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Figure 1. 8-Lead Plastic E-SOP
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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 \%
T,

sc1
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*Derived from bench characterization

TYPICAL CHARACTERISTICS
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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
For more information www.silicontent.com © 2024 Silicon Content Technology Co., Ltd. All Rights Reserved 5

o
s C-I Product Folder Links: SCT2A17

7N EA RQ BWRIL1 R O


http://www.silicontent.com/



http://www.silicontent.com/

SCT2Al7

OPERATION

Overview
The SCT2A17 is a 5.5V-100V input, 1.8A peak current limit
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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.
Y © p zY ()
. o .

where

) RFs_top
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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
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Where
e Ipp is the inductor peak-to-peak current
L is the inductance of inductor
fsw is the switching frequency
Vour is the output voltage
Vi 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 9 to calculate the inductance value.
) ®

0 z
v 0 Z00Y 20 3 )

e Lwmin is the minimum inductance required
o fswis the switching frequency

e Vour is the output voltage

e Vinmax iS the maximum input voltage

e lout(max) is the maximum DC load current
o LIRis coefficient of ILpp to lout

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, l.reak and lrms can be
calculated as in Equation 10 and Equation 11.

0

1 1 - 10
0 0 - (10)
0 0 L2y (11)
Pg
Where

e lpeak is the inductor peak current
e |ouris the DC load current
e lipp is the inductor peak
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For the example design, the SS310B Schottky diode is selected for its lower forward voltage and good thermal
characteristics compared to smaller devices. The typical forward voltage of the SS310B is 0.7 volts at 1A.

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
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A 0.1pF ceramic capacitor must be connected between BOOT pin and SW pin for proper operation. A ceramic
capacitor with X5R or better grade dielectric is recommended. The capacitor should have a 10V or higher voltage
rating.

Output Capacitor Selection
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Application Waveforms

Vin=48V, Vout=12V, unless otherwise noted
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Figure 12. Power up (lload=1A)
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Figure 14. EN toggle (lload=1A)
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Figure 16. Over Current Protection Figure 17. Over Current Release
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Layout Guideline

Proper PCB layout is a critical for SCT2A17’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 alow 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 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 thru 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 minimized to prevent
excessive capacitive coupling.

6. Route BST capacitor trace on the bottom layer to provide wide path for topside ground.
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Figure 24. PCB Layout Example
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TAPE AND REEL INFORMATION
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NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any

application. SCT will not assume any legal responsibility for any said applications.
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