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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 Market
Revision 1.2: Add application waveforms, update efficiency curve
Revision 1.3: Update R1 and R2 calculation value in page 11

DEVICE ORDER INFORMATION

PART NUMBER PACKAGE MARKING PACKAGE DISCRIPTION

SCT2A10STE 2A10 8-Lead Plastic ESOP

1 For Tape & Reel, Add Suffix R (e.g. SCT2A10STER).

ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
Over operating free-air temperature unless otherwise noted®
DESCRIPTION MIN MAX
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Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF capacitor
BST 7 from BOOT pin to SW pin. Bootstrap capacitor is charged when low-side power
MOSFET is on or SW voltage is low.
SW 8 Regulator switching output. Connect SW to an external power inductor
Thermal Heat dissipation path of die. Electrically connection to GND pin. Must be connected to
9 g .
Pad ground plane on PCB for proper operation and optimized thermal performance.

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER ‘ DEFINITION ‘ MIN ‘ MAX ‘ UNIT
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Rbson_L Low-side MOSFET on-resistance
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TYPICAL CHARACTERISTICS
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FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram

6  For more information www.silicontent.com © 2019 Silicon Content Technology Co., Ltd. All Rights Reserved

Product Folder Links: SCT2A10


http://www.silicontent.com/

SCT2A10

OPERATION

Overview

The SCT2A10 is a 4.5V-85V input, 0.6A output, internal-compensated synchronous buck converter with built-in
750mQ Rdson high-side and 500mQ Rdson low-side power MOSFETSs. It implements constant on time control to
regulate output voltage, providing excellent line and load transient response.

The switching frequency is programmable from 300kHz to 800KHz with resistor setting to optimizes either the power
efficiency or the external components’ sizes. The SCT2A10 features an internal 4ms soft-start time to avoid large
inrush current and output voltage overshoot during startup. The device also supports monolithic startup with pre-
biased output condition. The seamless mode-transition between PWM mode and PFM mode operations ensure
high efficiency over wide load current range. The quiescent current is typically 100uA under no load non-switching
condition to achieve high efficiency at light load.

The SCT2A10 has a default input start-up voltage of 3.5V with 400mV hysteresis. The EN pin is a high-voltage pin
with a precision threshold that can be used to adjust the input voltage lockout thresholds with two external resistors
to meet accurate higher UVLO system requirements. Floating EN pin enables the device with the internal pull-up
current to the pin. Connecting EN pin to VIN directly starts up the device automatically.

The SCT2A10 full protection features include the input under-voltage lockout, the output over-voltage protection,
over current protection with cycle-by-cycle current limiting and hiccup mode, output hard short protection and
thermal shutdown protection.

Constant On-Time Mode Control

The SCT2A10 employs constant-On-Time Mode control providing fast transient with pseudo fixed switching
frequency. At the beginning of each switching cycle, the high-side MOSFET (Q1) is turned on for a fixed interval
and the inductor current rises to charge up the output voltage. When the high-side MOSFET (Q1) is turned off and
the low-side MOSFET (Q2) is turned on after a dead time duration. When sensed the valley current passing on the
low side MOSFET lower than the COMP current threshold, the device turns on Q1 and the low-side MOSFET (Q2)
turns off. Based on Vin and Vout voltage, the device predicts required off-time and turns off low-side MOSFET Q2.
This repeats on cycle-by-cycle based.

Enable and Under Voltage Lockout Threshold

The SCT2A10 is enabled when the VIN pin voltage rises about 4.2V and the EN pin voltage exceeds the enable
threshold of 1.21V. The device is disabled when the VIN pin voltage falls below 3.8V or when the EN pin voltage is
below 1.05V. An internal 1uA pull up current source to EN pin allows the device enable when EN pin floats.

EN pin is a high voltage pin that can be connected to VIN directly to start up the device.

For a higher system UVLO threshold, connect an external resistor divider (R3 and R4) shown in Figure 9 from VIN
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively.
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APPLICATION INFORMATION
Typical Application

L1 82uH
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Output Voltage

The output voltage is set by an external resistor divider
R5 and R6 in typical application schematic.
Recommended R6 resistance is 10.2KQ. Use equation
5 to calculate R5.

s=(C——-1) 6 (%)
where:

e VRer
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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 12.

_ \/VOUT
lcinrms = louT KV
IN
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Application Waveforms

Vin=48V, Vout=12V, unless otherwise noted
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Figure 15. Load Transient (0.15A-0.45A, 0.25A/us)

Figure 16. SW and Vout Ripple Figure 17. Thermal, 48VIN, 12Vout, 0.6A
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Typical Application Circuit
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Figure 18. VOUT=3.3V, IOUT=0.6A Application Circuit
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Figure 19. VOUT=5V, IOUT=0.6A Application Circuit
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Figure 20. VOUT=12V, IOUT=0.6A Application Circuit
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Layout Guideline

Proper PCB layout is a critical for SCT2A10'’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 noi

16  For more information www.silicontent.com © 2019 Silicon Content Technology Co., Ltd. All Rights Reserved "

Product Folder Links: SCT2A10 .. C-I



http://www.silicontent.com/

SCT2A10

PACKAGE INFORMATION
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ESOP8/PP(95x130) Package Outline Dimensions
Svmbol Dimensions in Millimeters Dimensions in Inches
y Min. Max. Min. Max.
A 1.300 1.700 0.051 0.067
Al 0.000 0.100 0.000 0.004
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 4.700 5.100 0.185 0.201
D1 3.050 3.250 0.120 0.128
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244
E2 2.160 2.360 0.085 0.093
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0 0 8 0’ 8
NOTE:
1. Drawing proposed to be made a JEDEC package outline MO-220 variation.
2. Drawing not to scale.
3. Alllinear dimensions are in millimeters.
4. Thermal pad shall be soldered on the board.
5. Dimensions of exposed pad on bottom of package do not include mold flash.
6. Contact PCB board fabrication for minimum solder mask web tolerances between the pins.
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