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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Revision 1.1: Released for Production. Complete orderable part number
Revision 1.2: Delete FB in ABS table

Revision 1.3: Update Device Order Information

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS
DEVICE TYPE PACK QTY MARKING
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RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
VN Input voltage range 3.8 32 V
T; Operating junction temperature -40 125 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM), per ANSI-JEDEC-JS-001-
R : -2 +2 kV
vV 2014 specification, all pins®
ESP Charged Device Model(CDM), per ANSI-JEDEC-JS-002- 0.5 105 N
e . . 1 = . .
2014specification, all pins®
(1) HBM and CDM stressing are done in accordance with the ANSI/ESDA/JEDEC JS-001-2014 specification
THERMAL INFORMATION
PARAMETER THERMAL METRIC TSOT23-6L UNIT
Reua Junction to ambient thermal resistance
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TYPICAL CHARACTERISTICS

Figure 1. SCT2325 Efficiency, Vout=5V Figure
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Figure 7. VIN UVLO & Temperature Figure 8. Line Regulation (SCT2323, SCT2325), ILoad=2A
Figure 9. Load Regulation, Vout=5V Figure 10. Load Regulation, Vout=3.3V
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FUNCTIONAL BLOCK DIAGRAM
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OPERATION

Overview

The SCT2323 and SCT2325 devices are 3.8V-32V input, 2A output, EMI friendly, fully integrated synchronous buck
converters. The device employs fixed frequency peak current mode control. An internal clock with 1.1MHz frequency
initiates turning on the integrated high-side power MOSFET Q1 in each cycle, then inductor current rises linearly
and the converter charges output cap. When sensed voltage on high-side MOSFET peak current rising above the
voltage of internal COMP (see functional block diagram), the device turns off high-side MOSFET Q1 and turns on
low-side MOSFET Q2. The inductor current decreases when MOSFET Q2 is ON. In the next rising edge of clock
cycle, the low-side MOSFET Q2 turns off. This repeats on cycle-by-cycle based.

The peak current mode control with the internal loop compensation network and the built-in 4ms soft-start simplify
the SCT2323 and SCT2325 footprints and minimize the off-chip component counts. The SCT2323 and SCT2325
integrate the output voltage feedback resistor divider network to further simplify the off-chip components design.
The SCT2323 has the 3.3V output and
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Enable and Start up

When applying a voltage higher than the EN high threshold (typical 1.18V rising), the SCT2323 and SCT2325
enable all functions and the devices start soft-start phase. The SCT2323 and SCT2325 have the built-in 4ms soft-
start time to prevent the output overshoot and inrush current. When EN pin is pulled low, the internal SS net will be
discharged to ground. Buck operation is disabled when EN voltage falls below its lower threshold (typically 1.1V
falling).

An internal 1.5uA pull up current source connected from internal LDO power rail to EN pin guarantees that floating
EN pin automatically enables the device. For the application requiring higher VIN UVLO voltage than the default
setup, there is a 4uA hysteresis pull up current source on EN pin which configures the VIN UVLO voltage with an
off-chip resistor divider R3 and R4, shown in Figure 11. The resistor divider R3 and R4 are calculated by equation
(1) and (2).

EN pin is a high voltage pin, and can be directly connected to VIN to automatically start up the device with VIN
rising to its internal UVLO threshold.

VIN |
R3
EN
R4
Figure 11. Adjustable VIN UVLO
—)- (1)
3=
1 Q=)+
2
X
4= 3

- + 3(1+ )

Where,
Vstart: Vin rise threshold to enable the device
Vstop: Vin fall threshold to disable the device
11=1.5uA
I2=4uA
Venr=1.18V
Vemr=1.1V
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EMI Reduction with Frequency Spread Spectrum and Switching Node Ringing-free

In some applications, the system EMI test must meet EMI standards EN55011 and EN55022. To improve EMI
performance, the SCT2323 and SCT2325 adopt Frequency Spread Spectrum (FSS) to spread the switching noise
over a wider band and therefore reduces conducted and radiated interference peak amplitude at a particular
frequency. The SCT2323 and SCT2325 feature 1.1MHz switching frequency with spreading frequency of +/-6%
and modulation rate 1/512 of switching frequency. The FSS technique effectively decreases the EMI noise by
spreading the switching frequency from fixed 1.1MHz to a range 1034KHz ~ 1166KHz. As a result, the harmonic
wave amplitude is reduced and the harmonic wave band is wider
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forces the Q1 off till the beginning of the next switching cycle. The buck converter does not sink current from the
load when the output load is light and converter works in PSM mode.

Bootstrap Voltage Regulator

An external bootstrap capacitor between BST and SW pin powers floating high-side power MOSFET gate driver.
The bootstrap capacitor voltage is charged from an integrated voltage regulator when high-side power MOSFET is
off and low-side power MOSFET is on.

The floating supply (BST to SW) UVLO threshold is 2.7V rising and hysteresis of 350mV. When the converter
operates with high duty cycle or prolongs in sleep mode for certain long time, the required time interval to recharging
bootstrap capacitor is too long to keep the voltage at bootstrap capacitor sufficient. When the voltage across

o
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APPLICATION INFORMATION

Typical Application

o L1
VS BST}— 6.8uH
ON [ YY'Y ] VOUT=5V
— EN SW ——0O
OFJ
VIN=12V e
o I VIN GND C3
| c1 =

Figure 14. 12V Input, 5V/2A Output

Design Parameters

Design Parameters Example Value
Input Voltage 12v
Output Voltage
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e Gwp is the gain from internal COMP to inductor current, which is 5A/V.
o fcis the cross over frequency.

Additional cap9Fber

o
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Layout Guideline

The regulator could suffer from instability and noise problems without carefully layout of PCB. Radiation of high-
frequency noise induces EMI, so proper layout of the high-frequency switching path is essential. Minimize the length
and area of all traces connected to the SW pin, and always use a ground plane under the switching regulator to
minimize coupling. The input capacitor needs to be very close to the VIN pin and GND pin to reduce the input supply
ripple. Place the capacitor as close to VIN pin as possible to reduce high frequency ringing voltage on SW pin as
well. Figure 21 is the recommended PCB layout of the SCT2323 and SCT2325.

The layout needs be done with well consideration of the thermal. A large top layer ground plate using multiple
thermal vias is used to improve the thermal dissipation. The bottom layer is a large ground plane connected to the

top layer ground by vias.

o
— L] vs BST :__L
Enable Control - T
——] EN SW = gy ¢~~~y VOUT
VIN _*
i I —vin oNDFE T

GND
Figure 21. PCB Layout Example

Thermal Considerations

The maximum IC junction temperature should be restricted to 125°C under normal operating conditions. Calculate
the maximum allowable dissipation, Ppomax , and keep the actual power dissipation less than or equal to Pp(max) -
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PACKAGE INFORMATION
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NOTE:
1. Drawing proposed to be made a JEDEC package outline MO-
220 variation.
2. Drawing not to scale.
3. All linear 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
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BOTTOM VIEW
Unit: Millimeter
SYMBOL MIN TYP MAX
A | - 1.10
Al 0.000 0.10
A2 0.70 1.00
D 2.85 2.95
E 2.65 2.95
El 1.55 1.65
b 0.30 0.50
c 0.08 0.20
e 0.95(BSC)
L 0.30 0.60
e o° 8°
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TAPE AND REEL INFORMATION
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RELATED PARTS

PART NUMBERS DESCRIPTION COMMENTS

SCT2320 3.8V-32V Vin, 2A/3A, 500kHz 20uA quiescent current

SCT2330 Synchronous Buck Converter with EMI 500kHz switching frequency with 6%
Reduction frequency spread spectrum.

e  EMI reduction with switching node
ringing-free.

SCT2321 3.8V-32V Vin, 2A/3A, 500kHz e Forced PWM mode operation.

SCT2331 Syréchronous Buck Converter with PWM e  Fixed 500kHz Switching Frequency.
Mode

J: R1
c5 158k C4
iz A
10uH
R 1
30k ON T (YY) VOUT=5Y,
— EN SwW O
OF
= VIN=3.8V~32V —_
(o] VIN GND C3
3 X 22uF
c1 c2 = =
10uF | 0.1uF

Figure 22. SCT2320 and SCT2321 Typical Application

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
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