w

E! 1= Silicon Content Technology

SCT2263/SCT2264

Rev.1.0

3V-17V Vin 6A Synchronous Step Down Convertor

FEATURES

Input Voltage Range: 3V-17V

Output Voltage Range: 0.6V-10V

Up to 6A Continuous Output Current
100uA Quiescent Current

0.6V 1% Feedback Reference Voltage

Integrated 42mQ High-Side and 23mQ Low-Side
Power MOSFETs

550kHz Switching Frequency

Fixed 1.5ms Soft-start Time

PFM Operation at Light Load (SCT2263)
FCCM Operation at Light Load (SCT2264)
Cycle-by-cycle Current Limit

Input Under-voltage Lockout

Output Under-voltage Protection

Over Temperature Protection

Available in a TSOT23-6L Package

APPLICATIONS

High-End DTV

Set-top Box, XDSL Modem, Personal Video
Recorders

Server, Cloud-Computing, Storage

Telecom & Networking, Small-cell Base
Stations, Point-of-Load (POL), IPCs, Factory
Automation, PLC, Test Measurement

DESCRIPTION

The SCT226x is a fully integrated high efficiency
synchronous step-
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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
SCT2263TVBR Tape & Reel 5000 2263 6 TSOT23-6L
SCT2264TVBR Tape & Reel 5000 2264 6 TSOT23-6L 3
ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
Over operating free-air temperature unless otherwise noted @
DESCRIPTION MIN MAX UNIT .
GND | 1 6 [ NC
VIN, EN -0.3 18 \%
FB -0.3 6 \% SW | 2 5 | EN
VIN| 3 4 FB

Top View: TSOT23-6L
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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
VEsD
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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 \%
Input UVLO VN rising 2.74 29 2.98 \%
VIN_uvLo .
Hysteresis 200 mv
Isp Shutdown current EN=0V 15 7 UA
no load, no switching, PFM
mode
lo Quiescent current from VIN
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TYPICAL CHARACTERISTICS
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Figure 1. Efficiency vs Load Current, Vin=12V, L=1uH,
PFM mode
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Figure 3. Load Regulation, PFM mode
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Figure 5. Line Regulation, PFM mode
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Figure 2. Efficiency vs Load Current, Vin=12V, L=1uH,
FCCM mode
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Figure 4. Load Regulation, FCCM mode
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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 input, 6A output, synchronous step-down converter with built-in 42mQ Rdson
high-side and 23mQ Rdson low-side power MOSFETS. It implements Constant on-time (COT) control to provide
fast transient response and easy loop stabilization.

The SCT226x switching frequency is fixed at 550kHz. It features an internal 1.5ms soft-
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Application Waveforms
Vin=12V, Vout=1.8V, unless otherwise noted
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0 0 — (7)

0 0 P2y ()
pC

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
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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.

. O Zw ®

Yw ; ra— . (12)

$z0 zZuzo zZw

e A6 s 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.
Do not add a feedback capacitor across R1, because it will cause load regulation to become poor.

Table 2. Component with Typical Output Voltage BOM list

Vout (V) L (uH) R1 (kQ) R2 (kQ) Cout (uF)
1.05 0.68 7.5 10 422
1.8 1 20 10 422
3.3 1.5 45 10 422
5 2.2 735 10 422
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TAPE AND REEL INFORMATION
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