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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 4.5 60 \%
Vout Output voltage range 0.765 57 V
T; Operating junction temperature -40 150 °C

ESD RATINGS
PARAMETER DEFINITION MIN MAX ‘ UNIT
Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014 D
Veso specification, all pins®
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ELECTRICAL CHARACTERISTICS
Vin=24V, Ty=-40°C~125°C, typical value is tested under 25°C.

SYMBOL

PARAMETER

TEST CONDITION
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Power Supply
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TYPICAL CHARACTERISTICS

Figure 2.
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FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram
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OPERATION

Overview
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where
. Viise IS rising threshold of Vin UVLO
. Vian is falling threshold of Vin UVLO Figure 9. System UVLO by enable divide

Output Voltage

The SCT2601 regulates the internal reference voltage at 0.765V with 2.5% tolerance over the operating
temperature and voltage range. The output voltage is set by a resistor divider from th
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power-up and power-down application, the off-time of the high side MOSFET starts to approach the minimum value.
Without LDO operation mode, beyond this point the switching may become erratic and/or the output voltage will fall
out of regulation. To avoid this problem, the SCT2601 LDO mode automatically reduces the switching frequency to
increase the effective duty cycle and maintain regulation.

Over Current Limit

The SCT2601 implements over current protection with fold back current limit. The SCT2601 cycle-by-cycle limits
high-side MOSFET peak current to avoid inductor current running away during unexpected overload or output hard
short condition.

When overload or hard short happens, the converter cannot provide output current to satisfy loading requirement.
The inductor current is clamped at over current limitation. Thus, the output voltage drops below regulated voltage
with FB voltage less than internal reference voltage continuously.

The SCT2601 implements frequency fold back to protect the converter in unexpected overload or output hard short
condition at higher switching frequencies and input voltages
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the junction temperature exceeds 173 , the internal thermal sensor stops power MOSFETs switching. When the
junction temperature falls below 163 |, the device restarts with internal soft start phase.
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APPLICATION INFORMATION

Typical Application

1 6
BST SW

2 5
GND VIN

3 4
FB EN

Figure 10. SCT2601 Design Example, 5V Output with Programmable UVLO

Design Parameters

Design Parameters Example Value
Input Voltage 24V Normal
Output Voltage 5V

Maximum Output Current 0.6A

Switching Frequency 700 KHz
Output voltage ripple (peak to peak) 10mV
Transient Response 0.15A to 0.45A load step AVout = 100mV
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Output Voltage

The output voltage is set by an external resistor divider Table 1. Ry, R2Value for Common Output Voltage
R1 and R2 in typical application schematic. (Room Temperature)
Recommended R6 resistance is 10.2KQ. Use equation
5 to calculate R1. Vour R1 R2
2.5V 23.2 KQ 10.2 KQ
3.3V 34.0 KQ 10.2 KQ
=(——-1 5
1= ( ) 2 ®) 5V 56.2 KQ 10.2 KQ
where: 12V 147 KQ 10.2KQ
* Vrer is the feedback reference voltage, typical 24\ 309 KO 10.2 KO
0.765V
36V 464 KQ 10.2 KQ
48V 634 KQ 10.2 KQ

Under Voltage Lock-Out

An external voltage divider network of Rz from the input to EN pin and R4 from EN pin to the ground can set the
input voltage’s Under Voltage Lock-Out (UVLO) threshold. The UVLO has two thresholds, one for power up when
the

12 For more information www.silicontent.com © 2021 Silicon Content Technology Co., Ltd. All Rights Reserved s

Product Folder Links: SCT2601 .. C-I



http://www.silicontent.com/

SCT2601

For more information www.silicontent.com © 2021


http://www.silicontent.com/

SCT2601

The B360A-13-F diode has a junction capacitance of 200 pF. Using Equation 12, the total loss in the diode at the
maximum input voltage is 0.39 W.

If the power supply spends a significant amount of time at light load currents or in sleep mode, consider using a
diode which has a low leakage current and slightly higher forward voltage drop.

( - ) x x x x( + )? (12)
2

Input Capacitor Selection

The input current to the step-down DCDC converter is discontinuous, therefore it requires a capacitor to supply the
AC current to the step-down DCDC converter while maintaining the DC input voltage. Use capacitors with low ESR
for better performance. Ceramic capacitors with X5R or X7R dielectrics are usually suggested because of their low
ESR and small temperature coefficients, and it is strongly recommended to use another lower value capacitor (e.g.
0.1uF) with small package size (0603) to filter high frequency switching noise. Place the small size capacitor as
close to VIN and GND pins as possible.

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
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capacitor like ceramic capacitor. For ceramic capacitors, the capacitance dominates the output ripple. For
simplification, the output voltage ripple can be estimated by Equation 16 desired.

AVoyr = 5 > ( ) (16)
Where

e AVgytis the output voltage ripple

e fswis the switching frequency

e Lis the inductance of inductor

e Cour is the output capacitance

e Vour is the output voltage

e Vwis 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, one 10uF ceramic output capacitors work for most applications.

Table 2. Recommended External Components

Vout L1 CouTt R1 R2
5V 22uH 10uF 56.2 KQ 10.2k
12v 47uH 10uF 147 KQ 10.2k
24V 82uH 10uF 309 KQ 10.2k
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Application Waveforms

Vin=24V, Vout=5V, unless otherwise noted

Figure 11
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Application Waveforms(continued)

Vin=24V, Vout=5V, unless otherwise noted
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Figure 18. Load Transient (0.15A-0.45A, 1.6A/us)

=== T T e TE| = E = —_— 7 ; _
‘ B IV ““—"—L&-‘::ml !‘-W}‘{.'.-_A;.. s i1 l,‘-a,““-");: g B\"‘“:"‘-'-'-ff,,,-— P
B o e R R BN :

250670/8F @B\ 297§ 2021 4.00ps
10M & 112y 16:48:39 100V & 200ms & J\m30.00 %

Figure 19. Output Ripple (lload=0A) Figure 20. Output Ripple (lload=10mA)
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Figure 21. Output Ripple (lload=0.6A) Figure 22. Thermal, 24VIN, 5Vout, 0.6A
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Layout Guideline
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Thermal Considerations

The maximum IC junction temperature should be restricted to 125°C under normal operating conditions. Calculate
the maximum allowable dissipation, P
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PACKAGE INFORMATION

TOP VIEW BOTTOM VIEW

SIDE VIEW

NOTE:

1. Drawing proposed to be made a JEDEC package outline MO-
220 variation.

Drawing not to scale.

All linear dimensions are in millimeters.

Thermal pad shall be soldered on the board.

Dimensions of exposed pad on bottom of package do not

gk e
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TAPE AND REEL INFORMATION
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