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18V Vin, 8A, High Efficiency Synchronous Step-down DCDC Converter

FEATURES

e Wide 2.9V-18V Input Voltage Range

e 2V-7V Output Voltage Range for SCT2280A

e 0.6V-2V Output Voltage Range for SCT2281A
e 8A Continuous Output Current
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REVISION HISTORY

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

Revision 1.0: Production

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE MSL
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT2280AFNBR Tape & Reel 5000 280A 12 QFN-12L 2mmx3mm
SCT2281AFNBR Tape & Reel 5000 281A 12 QFN-12L 2mmx3mm 1
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MODE

PFM, USM or FCCM mode selection. Connect the pin to VCC to force the device in
Forced Continuous Conduction Mode (FCCM) operation mode. Ground the pin to
operate the device in Pulse Frequency Modulation (PFM) mode without Ultrasonic
Mode (USM). Floating the pin to operate the device in PFM with USM.

SW

Connect SW to the inductor and bootstrap capacitor. SW is driven up to VIN through
the high-side power MOSFET during on-time. The inductor current drives SW to
negative voltage through low-side power MOSFET during off-time. Use wide and
short PCB traces to make the connection. Keep the SW pattern area minimized.

BST

Bootstrap. Must connect a 0.1uF capacitor or greater between SW and BST to form
a floating supply across the gate driver of high-side power MOSFET.

VCC

sc1

Internal VCC LDO output. The driver and control circuits are powered by VCC. Don’t
connect VCC to external circuit. Decouple with 1uF ceramic capacitor placed as
close to VCC as possible.
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Wie_evm ‘ Junction-to-board characterization parameter (EVM) @ ‘ 7.1 °C/W

(1) Measured on JESD51-7, 4-layer PCB. The values given in this table are only valid for comparison with other packages and cannot
be used for design purposes. These values were calculated in accordance with JESD51-7 and simulated on a specified JEDEC board.

They do not represent the performance obtained in an actual application.
(2) Simulated on SCT standard EVM: SCT22C1C Demo Board, 1oz copper thickness, 70mm x 60mm, 4-layer PCB.

ELECTRICAL CHARACTERISTICS
Vin=12V, T;=-40°C~125°C, typical value is tested under 25°C.

SYMBOL

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

Product Folder Links: SCT228xA 5 C 1


http://www.silicontent.com/

SCT2280A,SCT2281A



http://www.silicontent.com/

SCT2280A,SCT2281A

6 For more information www.silicontent.com


http://www.silicontent.com/

SCT2280A,SCT2281A

For more information www.silicontent.com © 2024 Silicon Content Technology Co., Ltd. All Rights Reserved 7

Product Folder Links


http://www.silicontent.com/

SCT2280A,SCT2281A

FUNCTIONAL BLOCK DIAGRAM
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Figure 14. Functional Block Diagram
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OPERATION

Overview

The SCT228xA is a 2.9V-18V input, 8A continuous output synchronous buck converter with built-in 15mQ Rdson
high-side and 5mQ Rdson low-side power MOSFETs. It implements the Constant on-time (COT) mode control to
regulate omt on
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efficiency in light load is much lower than heavy load.

Enable and Under Voltage Lockout Threshold

The SCT228xA is enabled when the VIN pin voltage rises above 2.9V and the EN pin voltage exceeds the enable
threshold of 1.2V. The device is disabled when the VIN pin voltage falls below 2.3V or when the EN pin voltage is
below 1.1V. An internal 1.5uA 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 (R1 and R2) shown in Figure
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Under-voltage Protection

The SCT228xA features the Under-voltage Protection (UVP) by monitoring the output voltage to detect the under-
voltage voltage. When the feedback voltage falls below 75% of Vrer, the SCT228xA enters hiccup mode until the
under-voltage scenario released.

Over voltage Protection

The SCT228xA implements the Over-voltage Protection (OVP) circuitry to minimize output voltage overshoot during
load transient, recovering from output fault condition or light load transient. The overvoltage comparator in OVP
circuit compares the FB pin voltage to the internal reference voltage. When the feedback voltage rises higher than
122% of the feedback voltage, the OVP comparator output goes high and the circuit turns off the HS-FET driver.
The LS-FET driver turns on until trigger negative current limit or FB below reference voltage. Then HS-FET turns
on with normal ON-time and turn off, following with a LS-FET on until negative current limited triggered or FB lower
than reference voltage. The device exits this regulation period when the feedback voltage falls below 117% of the
reference voltage.

Thermal Shutdown

The SCT228xA protects the device from the damage during excessive heat and power dissipation conditions. Once
the junction temperature exceeds 155 |, the internal thermal sensor stops power MOSFETs switching. When the
junction temperature falls below 125 , the device restarts with internal soft start phase.
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APPLICATION INFORMATION

Typical Application

Figure 16. SCT228xA Design Example, 1V Output

Design Parameters

Design Parameters Example Value
Input Voltage 12V Normal 2.9V to 18V
Output Voltage v
Maximum Output Current 8A
Switching Frequency 800kHz
Output voltage ripple (peak to peak) 20mV
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Input Capacitor Selection

For good input voltage filtering, choose low-ESR ceramic capacitors. A ceramic capacitor 10uF is recommended for
the decoupling capacitor and a 0.1uF ceramic bypass capacitor is recommended to be placed as close as possible

to the VIN pin of the SCT228xA.

Use Equation 4 to calculate the input voltage ripple:
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loss. For a certain inductor, larger current ripple generates higher DCR and ESR conduction losses and higher core
loss.
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Application Waveforms
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Layout Guideline

Proper PCB layout is a critical for SCT228xA’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. Place a low ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect.

2. 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.

3. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. 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.

4. Output inductor should be placed close to the SW pin. The area of the PCB conductor minimized to prevent
excessive capacitive coupling.

5. UVLO adjust and feedback components should connect to small signal ground which must return to the GND
pin without any interleaving with power ground.

6. Route BST resistor and capacitor with a minimized length between the BST PIN and SW PIN.

EN AGND

VIN 1 g

N

PGND

Figure 35. PCB Layout Example
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TAPE AND REEL INFORMATION

MILLIMETER

SYMBOL MIN NOM MAX
A 328 329 330
B 11.80 12.80 13.80

C 99 100 101
D 13.00 13.30 13.60

t 1.70 2.00 2.30
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g 1
MILLIMETER

SYMBOL MIN NOM MAX
E 1.65 1.75 1.85

F 5.45 5.50 5.55

P2 1.95 2.00 2.05

D 1.50 1.60

D1 1.50 1.75

PO 3.90 4.00 4.10
W 11.90 12.00 12.30

P 7.90 8.00 8.10

A0 2.10 2.20 2.30
BO 3.20 3.30 3.40

KO 1.04 1.14 1.24

t 0.23 0.25 0.27
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