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3.8V-60V Vin, 1.5A, High Efficiency Step-down DCDC Converter with
Programmable Frequency

FEATURES

¢ Wide Input Range: 3.8V-60V

e Up to 1.5A Continuous Output Current

e 0.8V £1% Feedback Reference Voltage
e Integrated 220mQ High-Side MOSFET
e Low Quiescent Current: 190uA

e Pulse Skipping Mode (PSM) in light load
e 100ns Minimum On-time

e Adjustable Soft-start Time

e Adjustable Frequency 100KHz to 1.2MHz
e UV and OV Power Good Output

e External Clock Synchronization

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

e Low Dropout Mode Operation

e Derivable Inverting Voltage Regulator

e Over-voltage and Over-Temperature Protection
e Available in an EMSOP-10 Package

APPLICATIONS

o 12-V, 24-V, 48-V Industry and Telecom Power
System

e Industrial Automation and Motor Control
e Vehicle Accessories

DESCRIPTION

The SCT2610 is 1.5A buck converter with wide input
voltage, ranging from 3.8V to 60V, which integrates an
220mQ high-side MOSFET. The SCT2610, adopting
the peak current mode control, supports the Pulse
Skipping Modulation (PSM) which assists the converter
on achieving high efficiency at light load or standby
condition.

The SCT2610 features programmable switching
frequency from 100 kHz to 1.2 MHz with an external
resistor, which provides the flexibility to optimize either
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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.

Revision 1.1: Update len_1 in EC and system UVLO calculation formula by EN pin resistor divider.
Revision 1.2: Add SW 10ns transient abs spec.

Revision 1.3: Update DEVICE ORDER INFORMATION.

DEVICE ORDER INFORMATION
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An open drain output, asserts low if output voltage is low due to thermal shutdown,
PWRGD 6
dropout, over-voltage or EN shut down.
Inverting input of the trans-conductance error amplifier. The tap of external feedback
FB 7 resistor divider from the output to GND sets the output voltage. The device regulates
FB voltage to the internal reference value of 0.8V typical.
COMP 8 Error amplifier output. Connect to frequency loop compensation network.
GND 9 Ground
SwW 10 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
11 . .
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

ViN Input voltage range 3.8 60 V

Vour Output voltage range 0.8 57 \%

T, Operating junction temperature -40 150 °C
ESD RATINGS

PARAMETER DEFINITION
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Rpson_H High-side MOSFET on-resistance VeooT-Vsw=5V 220 mQ
Reference and Control Loop
VRer Reference voltage of FB 0.792 0.8 0.808 |V
Gea Error amplifier trans-conductance -2uA<Icomp<2pA, Vcomp=1V 240 MANV
lcomp_src EA maximum source current Vee=VRrRer-100mV, Vcomp=1V 30 MA
lcomp_snk EA maximum sink current Vre=VRrer+100mV, Vcomp=1V 30 MA
Vcomp_H COMP high clamp 2.25 \%
Vcowmp_L COMP low clamp 0.47 \%
Current Limit and Over Current Protection

High-side power MOSFET peak
ILiM_ts current limit threshold 2.6 32 38 A
Enable and Soft Startup
VEN_H Enable high threshold 1.2 Vv
VEN_L Enable low threshold 1.05 \%
len_L Enable pin pull-up current EN=1V 1 MA
len_H Enable pin pull-up current EN=1.5V 4 uA
Iss Charge current 2.6 uA
Switching Frequency and External Clock Synchronization
France_rT  Frequency range using RT mode 100 1200
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OPERATION

Overview

The SCT2610 is a 3.8V-60V input, 1.5A output, buck converter with integrated 220mQ Rdson high-side power
MOSFET. It implements constant frequency peak current mode control to regulate output voltage, providing
excellent line and load transient response and simplifying the
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with FB voltage less than internal reference voltage continuously
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APPLICATION INFORMATION

Typical Application
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Figure 11. SCT2610 Design Example, 3.3V Output with Programmable UVLO

Design Parameters

Design Parameters Example Value
Input Voltage 24V Normal 4.5V to 60V
Output Voltage 3.3V
Maximum Output Current 1.5A
Switching Frequency 500 KHz
Output voltage ripple (peak to peak) 16.5mV
Transient Response 0.375A to 1.125A load step | AVout = 100mV
Start Input Voltage (rising VIN) 5.73V
Stop Input Voltage (falling VIN) 4.045V
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Output Voltage
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Inductor Selection

There are several factors should be considered in selecting inductor such as inductance, saturation current, the
RMS current and DC resistance(DCR). Larger inductance results in less inductor current ripple and therefore leads
to lower output voltage ripple. However, the larger value inductor always corresponds to a bigger physical size,
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affects the selection of inductance. The smaller inductor results in larger inductor current ripple leading to a lower
maximum output current.

Diode Selection

The SCT2610 requires an external catch diode between the SW pin and GND. The selected diode must have a
reverse voltage rating equal to or greater than VIN(max). The peak current rating of the diode must be greater than
the maximum inductor current. Schottky diodes are typically a good choice for the catch diode due to their low
forward voltage. The lower the forward voltage of the diode, the higher the efficiency of the regulator.
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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 18 and t
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Table 3 lists typical values of compensation components for some standard output voltages with various output
ceramic capacitors and inductors. The values of the compensation components have been optimized for fast
transient responses and good stability. For the conditions not list in Table 3, customers can use Equation 28-
Equation 30 to optimize the compensation components.

Table 3: Compensation Values for Typical Output Voltage/Capacitor Combinations at fsw=500KHz

Vout L1 CoUT R4 c7 C6

2.5V 10uH 2*47uF 16.9K 4.70F 68pF (optional)

3.3V 16uH 2*47uF 20K 4.71F 47pF (optional)
5V 22uH 2*47uF 33.2K
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Application Waveforms

Vin=24V, Vout=3.3V, unless otherwise noted
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Figure 13. Power down(lload=1.5A)

B»|Vout

1L
F) 100 B ][z‘om SOOMPT A K ]
1000 By 2.00 4 8 10M & 1.56 v

J B w—— ! B

I
I
B FG00D ! 1 1‘

i g)l_msnm

Teow i t2h = frr. =
R oy « 10.0 100MyR/ A N
R . AN AN B Y2 S TVER Y W[,: i'{m’sr(‘ L *-nef,(r.),\,‘-% S onkhn 1 i

b
%

Figure 14.EN toggle (lload=1.5A) Figure 15. EN toggle (lload=20mA)
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Figure 16. Over Current Protection(1A to hard short) Figure 17. Over Current Release (hard short to 1A)
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Application Waveforms(continued)

Vin=24V, Vout=3.3V, unless otherwise noted
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Figure 18. Load Transient (0.15A-1.35A, 1.6A/us) Figure 19. Load Transient (0.375A-1.125A, 1.6A/us)
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Figure 20. Output Ripple (lload=0A)
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Figure 22. Output Ripple (lload=1.5A) Figure 23. Thermal, 24VIN, 3.3Vout, 1.5A
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PACKAGE INFORMATION

MSOP10/PP Package Outline Dimensions

Dimensions in Millimeters

Dimensions in Inches

Symbol Min. Max. Min. Max.
A 0.820 1.100 0.032 0.043
Al 0.020 0.150 0.001 0.006
A2 0.750 0.950 0.030 0.037
b 0.180 0.280 0.007 0.011
C 0.090 0.230 0.004 0.009
D 2.900 3.100 0.114 0.122
D1 1.700 1.900 0.067 0.075
e 0.50(BSC) 0.020(BSC)

E 2.900 3.100 0.114 0.122
El 4.750 5.050 0.187 0.199
E2 1.450 1.650 0.057 0.065

L 0.400 0.800 0.016 0.028
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