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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.

Revision 1.1: Update DEVICE ORDER INFORMATION and Input voltage range.

Revision 1.2: Update THERMAL INFORMATION and Figure 24.

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT2630STER Tape & Reel 4000 2630 8 ESOP-8L
ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
Over operating free-air temperature unless otherwise noted®
DESCRIPTION MIN MAX UNIT
I
BOOT 03 | 72 Y VINCT] 2 | | 7O GND
I' Thermal
SwW I Pad :
ENCI]3 | | 6] L 1COMP
|
I
L —
RT/CLK[L {4 s L1FB
Figure 1. 8-Lead Plastic ESOP
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GND 7 Ground
SW 8 Regulator switching output. Connect SW to an external power inductor

Heat dissipation path of die. Electrically connection to GND pin. Must be connected to
Thermal Pad 9 : "

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 4.2
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
EN floating, no load, non-

o) Quiescent current from VIN pin switching, BOOT-SW=5V, 190 WA
RrT=200 kQ

Power MOSFETs

Roson_H High-side MOSFET on-resistance VBoot-Vsw=5V 220 mQ

Reference and Control Loop

VREF Reference voltage of FB 0.792 0.8 0.808 |V

Gea Error amplifier trans-conductance -2UA<lcomp<2pA, Vcompr=1V 240 VAVAY

Icomp_src EA maximum source current Ves=V
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TYPICAL CHARACTERISTICS
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Figure 2. Efficiency vs Load Current, Vout=5V Figure 3. Efficiency vs Load Current, Vin=24V
Figure 4. Load Regulation, Vin=24V, Vout=5V Figure 5. Current Limit VS Temperature
Figure 6. Switching Frequency VS Temperature Figure 7. Switching Frequency vs RT Resistor
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FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram
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OPERATION

Overview
The SCT2630 is a 4.2V-60
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where
e Ve is rising threshold of Vin UVLO
e Vi is falling threshold of Vin UVLO

VIN

1uA %

1.2v
/1.05V

3uA
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In applications where both resistor setting frequency mode and clock synchronization mode are needed, the device
can be configured as shown in Figure 10. Before an external clock is present, the device works in resistor setting
frequency mode. When an external clock presents, the device automatically transitions from resistor setting mode
to external clock synchronization mode. An internal phase locked loop PLL locks internal clock frequency onto the
external clock within typical 85us. The converter transitions from the clock synchronization mode to the resistor
setting frequency mode when the external clock disappears.

Bootstrap Voltage Regulator and Low Drop-out Operation

An external bootstrap capacitor between BOOT pin and SW pin powers the floating gate driver to high-side power
MOSFET. The bootstrap
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is forced low by the shorted load, the inductor current decreases slowly during the switch off-time. The frequency
foldback effectively increases the off-time by increasing the period of the switching cycle providing more time for
the inductor current to ramp down.

With a maximum frequency foldback ratio of 8, there is a maximum frequency at which the inductor current can be
controlled by frequency foldback protection. Equation 5 calculates the maximum switching frequency at which the
inductor current remains under control when Vour is forced to Vout sHort. The selected operating frequency must
not exceed the calculated value.

, i ’ e ’, 5)

where

lumir: Limited average current

Ropc: Inductor DC resistance

Vin_max: Maximum input voltage

Vout_short: Output voltage during short

Vq: Diode voltage drop

Rosen): Integrated high side FET on resistance
Tmin_on: Controllable minimum on time

foiv: Frequency divide equals (1,2,4 or 8)

Over voltage Protection

The SCT2630 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 FB voltage exceeds 110% of internal
0.8V reference voltage, the high-side MOSFET turns off to avoid output voltage continue to increase. When the FB
pin voltage falls below 105% of the 0.8V reference voltage, the high-side MOSFET can turn on again.

Thermal Shutdown

The SCT2630 protects the device from the damage during excessive heat and power dissipation conditions. Once
the junction temperature exceeds 172 degrees, the internal thermal sensor stops power MOSFETs switching. When
the junction temperature falls below 160 degrees, the device restarts with soft start phase.
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The peak-to-peak ripple current in the inductor ILee can be calculated as in Equation 10.

6 o o
[ 10
: % 071 (10)

Where
e Ipp is the inductor peak-to-peak current
L is the inductance of inductor
fsw is the switching frequency
Vour is the output voltage
Vin is the input voltage

Since the inductor-current ripple increases with the input voltage, so the maximum input voltage in application is
always used to calculate the minimum inductance required. Use Equation 11 to calculate the inductance value.
0 0 z © (11)
0 z00Y =20 P ®

e Lwm is the minimum inductance required
o fswis the switching frequency

e Vour is the output voltage

e Vinmax iS the maximum input voltage

e lout(max) is the maximum DC load current
o LIRis coefficient of ILpp to lout

The total current flowing through the inductor is the inductor ripple current plus the output current. When selecting
an inductor, choose its rated current especially the saturation current larger than its peak operation current and
RMS current also not be exceeded. Therefore, the peak switching current of inductor, l.reak and lrms can be
calculated as in equation on is

s C-I' For more information www.silicontent.com © 2020 Silicon Content Technology Co., Ltd. All Rights Reserved 13
Product Folder Links: SCT2630


http://www.silicontent.com/

SCT2630

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.

Typically, diodes with higher voltage and current ratings have higher forward voltages. A diode with a minimum of
60-V reverse voltage is preferred to allow input voltage transients up to the rated voltage of the SCT2630.

For the example design, the B360B-13-F Schottky diode is selected for its lower forward voltage and good thermal
characteristics compared to smaller devices. The typical forward voltage of the B
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: P 0
Q C“ z 'Y z 6 C“ z 6 z 6 (21)

, p 0
0 C“ zyY z0H C“ zZ® z0H (22)

where
e Roea is error amplifier output resistor
e Geais Error amplifier trans-conductance, 300uS typically
¢ Ruioap is equivalent load resistor

The system has one zero of importance from R4 and C7. fz1 is used to counteract the fp2, and fz1 located at:

p
oSy 3

The system may have another important zero if the output capacitor has a large capacitance or a high ESR value.
The zero, due to the ESR and the capacitance of the output capacitor is calculated by Equation 24.

p
£ PR T————
¢“zo z oYY (24)
In this case, a third pole set by the optional compensation capacitor C6 and the compensation resistor R4 is used
to compensates the effect of the ESR zero. This pole is calculated by Equation 25.

p
£ TR 25
¢z zY (25)
The crossover frequency of converter is shown in Equation 26.
® 0 z0 zY
3y z 74
() ¢“zo

(26)

The system crossover frequency, where the feedback loop has unity gain, is important. A lower crossover frequency
results in slower line and load transient response. A higher crossover frequency could cause the system unstable.
A recommended rule of thumb is to set the crossover frequency to be approximately 1/10 of switching frequency.

The following steps can be followed to calculate the external compensation components. Calculate the
compensation resistor R4 with Equation 27 once crossover frequency is selected.
®

v :
(0]
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Table 3: Compensation Values for Typical Output Voltage/Capacitor Combinations at fsw=500KHz

Vout L1 couT R4 c7 ‘ C6
2.5V 4.7uH
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Application Waveforms

Vin=24V, Vout=3.3V, unless otherwise noted

ke I - _

B vin

B 5w

Ep[Vout : : : B Vout

I

@ 200V W 2.00ms SooMyT/EP @ S 200V W @ 200% & JlU.Ums
200V W 2004 & 10M 5 4,00 Y 2004 &

Figure 12. Power up(lload=3A) Figure 13. Power down(lload=3A)

156¥

JUPZ I 2 IS [1]
10M g5

@ 500V

200V & ) 10.0ms 100MyR/AS \
L1004 & 10M 5 196V

Figure 15. EN toggle (lload=20mA)

Tek 75 —— — I Tek (£ 11 1

B
D A ) E -
ST 0.0V By S.00A By 30003
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 (0.35A-3.15A, 1.6A/us) Figure 19. Load Transient (0.875A-2.625A, 1.6A/us)

Tek T4 - I = 1

Figure 20. Output Ripple (lload=0A)

FLUKE 86

Tok i : E

Figure 22. Output Ripple (lload=3A) Figure 23. Thermal, 24VIN, 3.3Vout, 3A
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PACKAGE INFORMATION

SOP8/PP(95x130) Package Outline Dimensions

Symbol _Dimensions in Millimeters _ Dimensions in Inches

Min. Max. Min. Max.

A 1.300 1.700 0.051 0.067
Al 0.000 0.100 0.000 0.004
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 4.700 5.100 0.185 0.201
D1 3.050 3.250 0.120 0.128
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244
E2 2.160 2.360 0.085 0.093

e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0 0’ 8’ 0’ 8’

NOTE:

1. Drawing proposed to be made a JEDEC package outline MO-220 variation.
2. Drawing not to scale.

3. Alllinear dimensions are in millimeters.

4
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TAPE AND REEL INFORMATION
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