SC.I" SCT2620

Silicon Content Technology Rev. 1.2
ev. 1.

3.8V-60V Vin, 2.5A, High Efficiency Step-down DCDC Converter with
Programmable Frequency

FEATURES

Wide Input Range: 3.8V-60V

Up to 2.5A Continuous Output Current
0.8V 1% Feedback Reference Voltage
Integrated 220mQ High-Side MOSFET
Low Quiescent Current: 190uA

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

Adjustable Soft-start Time

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

External Clock Synchronization

Precision Enable Threshold for Programm Kr
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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

DEVICE ORDER INFORMATION

PART NUMBER PACKAGE MARKING PACKAGE DISCRIPTION

SCT2620MRE 2620 EMSOP-10

1) For Tape & Reel, Add Suffix R (e.g. SCT2620MRER)

ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
Over operating free-air temperature unless otherwise noted®
DESCRIPTION MIN | MAX | UNIT i fl 10 T
VIN, EN -0.3 65 \% viNLL] 2 :_____: s[Lewo
BOOT 03 | 72 v Glmm Ry | s[cow
SW 1 65 Vv SS/TR[CT] 4 :_____: 7L s
SW, 10-ns transient -5 65 Y RT/CLKI] 5 6 | _T_1PWRGD
BOOT-SW -0.3 6 \% > g
COMP, FB, RT/CLK, SS, PWRGD -0.3 6 \Vi Figure 1. 10-Lead Plastic EMSOP
Operating junction temperature TJ® -40 150 °C
Storage temperature TSTG -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to
function outside of its Recommended Operation Conditions.

(2) The IC includes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150°C
when over temperature protection is active. Continuous operation above the specified maximum operating junction temperature will
reduce lifetime.

PIN FUNCTIONS
NAME NO. PIN FUNCTION
BOOT 1 Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF capacitor
from BOOT pin to SW pin. Bootstrap capacitor is charged when SW voltage is low.
VIN 5 Input supply voltage. Connect a local bypass capacitor from VIN pin to GND pin. Path

from VIN pin to high frequency bypass capacitor and GND must be as short as possible.

Enable pin to the regulator with internal pull-up current. Pull below 1.05V to disable the
EN 3 converter. Float or connect to VIN to enable the converter. The tap of resistor divider
from VIN to GND connecting EN pin can adjust the input voltage lockout threshold.

Slow-start and Tracking. An external capacitor connected to this pin sets the output rise
SS/TR 4 time. Since the voltage on this pin overrides the internal reference, it can be used for
tracking and sequencing.

Set the internal oscillator clock frequency or synchronize to an external clock. Connect
a resistor from this pin to ground to set switching frequency. An external clock can be
RT/CLK 5 input directly to the RT/CLK pin. The internal oscillator synchronizes to the external
clock frequency with PLL. If detected clocking edges stops, the operation mode
automatically returns to resistor programmed frequency.
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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
SW 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 : o
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 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
S v -2 +2 kv
Vv specification, all pins
Esb Charged Device Model(CDM), per ANSI-JEDEC-JS-002- 0.5 105 N
.pe . . (2) = . .
2014 specification, all pins

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.

THERMAL INFORMATION
PARAMETER THERMAL METRIC EMSOP-10L UNIT
Junction-to-ambient thermal resistance (standard board) 62.5
Junction-to-case (top) thermal resistance 83 °C/IW
Junction-to-top characterization parameter 5.9

ELECTRICAL CHARACTERISTICS
Vin=24V, T,=-40°C~125°C, typical value is tested under 25°C.

SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Power Supply
Vin Operating input voltage 3.8 60 \Y
Input UVLO Threshold VN rising 3.5 \Y
VIN_uvLo .
Hysteresis 400 mV
IsHDN Shutdown current from VIN pin EN=0, no load 2 5 MA
EN floating, no load, non-
lo Quiescent current from VIN pin switching, BOOT-SW=5V, 190 HA
RrT=200 kQ, FB=2V

Power MOSFETs
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Rbson_H High-side MOSFET on-resistance VeooT-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<Icomp<2uA, Vcomp=1V 240 MAN
lcomp_src EA maximum source current Vre=VRer-100mV, Vcomp=1V 30 MA
lcomp_snk EA maximum sink current Vre=VRrer+100mV, Vcowr=1V 30 MA
Vcomp_H COMP high clamp 2.25 \%
Vcomp_L COMP low clamp 0.47 \%
Current Limit and Over Current Protection
High-side power MOSFET peak
ILiv_rs current limit threshold 36 4.2 48 A
Enable and Soft Startup
VEN_H Enable high threshold 1.2 \%
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 | kHz
Fsw Switching frequency RrT=200 kQ(1%) 450 500 550 kHz
France cLk | Frequency range using CLK mode 100 1200 kHz
ton_MmIN Minimum on-time Vin=24V 100 ns
Power Good
Voo oy Power-good flag under voltage tripping | POWER GOOD (% of FB voltage) 95 %
- threshold POWER BAD (% of FB voltage) 90 %
Vee ov Power-good flag over voltage tripping | POWER BAD (% of FB voltage) 110 %
- threshold POWER GOOD (% of FB voltage) 105 %
lpa PWRGD leakage current at high level VPUIl-Up = 5V 200 nA
output
Vea_Low PWRGD low level output voltage IPull-Up =1 mA 0.1 \%
Protection
Voup Feedback overvoltage with respect to | Vrs/VRrer rising 110 %
reference voltage Vre/Vrer falling 105 %
Vsootuv BOOT-SW falling 25 \%
reference voltage Hysteresis 230 mv
Tsp Thermal shutdown threshold* T, rising 172 °C
Hysteresis 12 °C

*Derived from bench characterization
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TYPICAL CHARACTERISTICS

100 100
90 90
80 80
.70 70
S S
< 60 s 60
£ 50 5 50
‘c =}
£ 40 £ 40
Y a0 Vin=7v Vin=12v " 30
= . 20 Vout=3.3V
20 Vin=24v Vin=36V . Vout=5v
10 Vin=48v Vin=60V 0 Vout=12V
0 0
0.001 0.01 0.1 1 0.001 0.01 0.1 1
Output Current(A) Output Current(A)
Figure 2. Efficiency vs Load Current, Vout=5V Figure 3. Efficiency vs Load Current, Vin=24V
3.295 4.4
3.294 4.35
= <
o) < 4.3
& 3.293 =
S 425
5 3292 o
s 5 4.2
3 o
3.201
4.15
3.290 4.1
0.1 0.6 11 16 2.1 2.6 .40 10 60 110
Output Current(A) Temperature(°C)
Figure 4. Load Regulation, Vin=24V, Vout=3.3V Figure 5. Current Limit VS Temperature
1,100
510
1,000
T 8 900
N
T 506 =
< T 800
> 504 3 o0
g 502 2
c
g 500 5 600
T 498 g 500
< - 400
% 496 =)
£ 404 £ 300
D 497 g 200
490 @ 100
40 10 60 110 0 100 200 300 400 500 600
Temperature(°C) RT (kQ)
Figure 6. Switching Frequency VS Temperature Figure 7. Switching Frequency vs RT Resistor

s C.I' For more information www.silicontent.com © 2020 Silicon Content Technology Co., Ltd. All Rights Reserved 5
Product Folder Links: SCT2620


http://www.silicontent.com/

SCT2620

FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram
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OPERATION

Overview

The SCT2620 is a 3.8V-60V input, 2.5A 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 external loop compensation design.

The switching frequency is programmable from 100kHz to 1.2MHz with two setting modes, resistor setting frequency
mode and the clock synchronization mode, to optimizes either the power efficiency or the external components’
sizes. The SCT2620 features adjustable soft-start time to avoid large inrush current and output voltage overshoot
during startup. The device also supports monolithic startup with pre-biased output condition. The seamless mode-
transition between PWM mode and PSM mode operations ensure high efficiency over wide load current range. The
quiescent current is typically 190uA under no load or sleep mode condition to achieve high efficiency at light load.

The SCT2620 has a default input start-up voltage of 3.5V with 400mV hysteresis. The EN pin is a high-voltage pin
with a precision threshold that can be used to adjust the input voltage lockout thresholds with two external resistors
to meet accurate higher UVLO system requirements. Floating EN pin enables the device with the internal pull-up
current to the pin. Connecting EN pin to VIN directly starts up the device automatically.

The SCT2620 full protection features include the input under-voltage lockout, the output over-voltage protection,
over current protection with cycle-by-cycle current limiting, output hard short protection and thermal shutdown
protection.

Peak Current Mode Control

The SCT2620 employs fixed frequency peak current mode control. An internal clock initiates turning on the
integrated high-side power MOSFET Q1 in each cycle, then inductor current rises linearly. When the current through
high-side MOSFET reaches the threshold level set by the COMP voltage of the internal error amplifier, the integrated
high-side MOSFET is turned off.

The error amplifier serves the COMP node by comparing the voltage of the FB pin with an internal 0.8V reference
voltage. When the load current increases, a reduction in the feedback voltage relative to the reference raises COMP
voltage till the average inductor current matches the increased load current. This feedback loop well regulates the
output voltage to the reference. The device also integrates an internal slope compensation circuitry to prevent sub-
harmonic oscillation when duty cycle is greater than 50% for a fixed frequency peak current mode control.

The SCT2620 operates in Pulse Skipping Mode (PSM) with light load current to improve efficiency. When the load
current decreases, an increment in the feedback voltage leads COMP voltage drop. When COMP falls to a low
clamp threshold (470mV typically), device enters PSM. The output voltage decays due to output capacitor
discharging during skipping period. Once FB voltage drops lower than the reference voltage, and the COMP voltage
rises above low clamp threshold. Then high-side power MOSFET turns on in next clock pulse. After several
switching cycles with typical 200mA peak inductor current, COMP voltage drops and is clamped again and pulse
skipping mode repeats if the output continues light loaded.

This control scheme helps achieving higher efficiency by skipping cycles to reduce switching power loss and gate
drive charging loss. The controller consumption quiescent current is 190uA during skipping period with no switching
to improve efficiency further.

Enable and Under Voltage Lockout Threshold

The SCT2620 is enabled when the VIN pin voltage rises above 3.5V and the EN pin voltage exceeds the enable
threshold of 1.2V. The device is disabled when the VIN pin voltage falls below 3.1V or when the EN pin voltage is
below 1.05V. An internal 1uA pull up current source to EN pin allows the device enable when EN pin floats.

EN pin is a high voltage pin that can be connected to VIN directly to start up the device.

For a higher system UVLO threshold, connect an external resistor divider (R1 and R2) shown in Figure 9 from VIN
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively.
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0.875 |
1= i Q) 1uA 3uA
3.125 R1
x 1,05 ]
2= L 2) ~
—105+ ; 4 R2 1.2v
/1.05V
where
Viise is rising threshold of Vin UVLO
Vi is falling threshold of Vin UVLO Figure 9. System UVLO by enable divide

Output Voltage

The SCT2620 regulates the internal reference voltage at 0.8V with 1% tolerance over the operating temperature
and voltage range. The output voltage is set by a resistor divider from the output node to the FB pin. It is
recommended to use 1% tolerance or better resistors. Use Equation 3 to calculate resistance of resistor dividers.
To improve efficiency at light loads, larger value resistors are recommended. However, if the values are too high,
the regulator will be more susceptible to noise affecting output voltage accuracy.

=—-D i 3)
where
Rre Top is the resistor connecting the output to the FB pin.

Rre_sort is the resistor connecting the FB pin to the ground.

Programmable Soft-Start

The SCT2620 features programmable soft-start time to prevent inrush current during start-up stage. The soft-start
time can be programmed easily by connecting a soft-start capacitor Css (Css is the C6 on Figure 11) from SS pin to
ground.

The SS pin sources an internal 2.6pA current charging the external soft-start capacitor Css when the EN pin exceeds
turn-on threshold. The device adopts the lower voltage between the internal voltage reference 0.8V and the SS pin
voltage as the reference input voltage of the error amplifier and regulates the output. The soft-start completes when
the voltage at the SS pin exceeds the internal reference voltage of 0.8V.

The soft-start capacitor value can be calculated going with following equation 4. Attention should be taken here that
the programmed soft-start time should be larger than 4ms.

2.6
= - 4
_ 08 4)
Where:

Cssis the soft-start capacitor connected from SS pin to the ground
tss is the soft-start time

Switching Frequency and Clock Synchronization

The switching frequency of the SCT2620 is set by placing a resistor between RT/CLK pin and the ground, or
synchronizing to an external clock.

In resistor setting frequency mode, a resistor placed between RT/CLK pin to the ground sets the switching frequency
over a wide range from 100KHz to 1.2MHz. The RT/CLK pin voltage is typical 0.5V. RT/CLK pin is not allowed to
be left floating or shorted to the ground. Use Equation 5 or the plot in Figure 7 to determine the resistance for a
switching frequency needed.
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100000 RT/CLK Oscillator | cLK
( )= ) 5) With PLL [ LI
where, fsw is switching clock frequency
Figure 10. Setting Frequency and Clock Synchronization

In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT/CLK pin.
The synchronization frequency range is from 100KHz to 1.2MHz and the rising edge of the SW synchronizes to the
falling edge of the external clock at RT/CLK pin with typical 66ns time delay. A square wave clock signal to RT/CLK
pin must have high level no lower than 2V, low level no higher than 0.4V, and pulse width larger than 80ns.
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with FB voltage less than internal reference voltage continuously. The COMP pin voltage ramps up to high clamp
voltage 2.25V typical.

The SCT2620 implements frequency foldback to protect the converter in unexpected overload or output hard short
condition at higher switching frequencies and input voltages. The oscillator frequency is divided by 1, 2, 4, and 8 as
the FB pin voltage falls from 0.8 V to 0 V. The SCT2620 uses a digital frequency foldback to enable synchronization
to an external clock during normal start-up and fault conditions. During short-circuit events, the inductor current can
exceed the peak current limit because of the high input voltage and the minimum on-time. When the output voltage
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 6 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.

(max ) = x ( = ) (6)

where

lumiT: Limited average current

Roc: Inductor DC resistance

Vin_max: Maximum input voltage

Vout sHorT: Output voltage during short

V4: Diode voltage drop

Rbson): 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 SCT2620 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.

Power Good (PWRGD Pin)

The PWRGD pin is an open-drain output. A pull up resistor between the values of 10KQ and 100KQ to a voltage
source that is 5V or less is recommended.

Once the FB pin is between 95% and 105% of the internal voltage reference the PWRGD pin is de-asserted and
the pin floats with 260 clock cycles deglitching time. The PWRGD pin is pulled low when the FB is lower than 90%
or greater than 110% of the nominal internal reference voltage with 4 clock cycles. Also, the PWRGD is pulled low
if Vin UVLO or thermal shutdown are asserted or the EN pin pulled low.

Thermal Shutdown

The SCT2620 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 MOSFETSs switching. When
the junction temperature falls below 160 degrees, the device restarts with soft start phase.
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APPLICATION INFORMATION

Typical Application

Vin=3.8V~60V

L1

* m Vour=3.3V IOUT:ZbSA

BOOT sw %
VIN GND 47“ 47” 1 3?25 —=c13
SCT2620 = ' Optional
180K COMP

cl] o3 EN
2.2u 0.1u

SS/TR FB
43K

200K

RT/CLK PWRGDf—

R4
20K A R6
T 10.2K
c7 O
4.7nF Optiona
v

Figure 11. SCT2620 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 2.5A

Switching Frequency 500 KHz

Output voltage ripple (peak to peak) 16.5mV

Transient Response 0.625A to 1.875A load step | AVout = 160mV

Start Input Voltage (rising VIN) 5.73V

Stop Input Voltage (falling VIN) 4.045Vv
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Output Voltage

The output voltage is set by an external resistor divider Table 1. Rs, ReValue for Common Output Voltage
R5 and R6 in typical application schematic. (Room Temperature)
Recommended R6 resistance is 10.2KQ. Use equation
7 to calculate R5. Vour Rs Re
25 V 21.5 KQ 10.2 KQ
3.3 V 31.6 KQ 10.2 KQ
=(—-1 7
5= ( ) e (7) 5 V 53.6 KQ 10.2 KQ
where: 12V 143 KQ 10.2 KQ
0 8\\//REF is the feedback reference voltage, typical 2av 294 KQ 10.2 KO
. 36V 442 KQ 10.2 KQ
48V 604 KQ 10.2 KQ

Switching Frequency

Higher switching frequencies support smaller profiles of output inductors and output capacitors, resulting in lower
voltage and current ripples. However, the higher switching frequency causes extra switching loss, which
downgrades converter’s overall power efficiency and thermal performance. The 100ns minimum on-time limitation
also restricts the selection of higher switching frequency. In this design, a moderate switching frequency of 500 kHz
is selected to achieve both small solution size and high efficiency operation.

The resistor connected from RT/CLK to GND sets Table 2. Rrsw Value for Common Switching Frequencies

switching frequency of the converter. The resistor value (Room Temperature)
required for a desired frequency can be calculated using
equation 8, or determined from Figure 7. Fsw Rs (Resw)
100000 200 KHz 500 KQ
3(KQ) = fsw (KHz ) (8)
where: 330 KHz 301 KQ
fsw is the desired switching frequency 500 KHz 200 KO
1100 KHz 90.9 KQ

Under Voltage Lock-Out

An external voltage divider network of R1 from the input to EN pin and Rz 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 input voltage is rising and the other for power down or brown outs when the input voltage is falling. For the
example design, the supply should turn on and start switching once the input voltage increases above 5.73V (start
or enable). After the regulator starts switching, it should continue to do so until the input voltage falls below 4.045 V
(stop or disable). Use Equation 9 and Equation 10 to calculate the values 309 kQ and 76.8 kQ of R1 and Rz resistors.

0.875 —
1= ()]
3.125
2= 1 %105 10
h -105+ , 4 (10)
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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,
higher series resistance, and lower saturation current. A good rule for determining the inductance to use is to allow
the inductor peak-to-peak ripple current to be approximately 20%~40% of the maximum output current.

The peak-to-peak ripple current in the inductor ILep can be calculated as in Equation 11.

_ C = ) 11)

Where
Iep is the inductor peak-to-peak current
L is the inductance of inductor
fsw is the switching frequency
Vour is the output voltage
Vi 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 12 to calculate the inductance value.

= Q- ) (12)

Where
Lmin is the minimum inductance required
fsw is the switching frequency
Vour is the output voltage
Vinmax) IS the maximum input voltage
lout(max) is the maximum DC load current
LIR is 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, ILreak and ILrws can be
calculated as in equation 13 and equation 14.

— \/( )2 + % ( )2 (14)

Where
ILpeak IS the inductor peak current
lour 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 up to the switch current limit of
the device which is typically 4.2A. The most conservative approach is to choose an inductor with a saturation current
rating greater than 4.2A. Because of the maximum I.reak limited by device, the maximum output current that the
SCT2620 can deliver also depends on the inductor current ripple. Thus, the maximum desired output current also
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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 SCT2620 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.

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 SCT2620.

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 B360B-13-F is 0.7 volts at 3 A.

The diode must also be selected with an appropriate power rating. The diode conducts the output current during
the off-time of the internal power switch. The off-time of the internal switch is a function of the maximum input
voltage, the output voltage, and the switching frequency. The output current during the off-time is multiplied by the
forward voltage of the diode to calculate the instantaneous conduction losses of the diode. At higher switching
frequencies, the ac losses of the diode need to be taken into account. The ac losses of the diode are due to the
charging and discharging of the junction capacitance and reverse recovery charge. Equation 15 is used to calculate
the total power dissipation, including conduction losses and ac losses of the diode.

The B360B-13-F diode has a junction capacitance of 200 pF. Using Equation 15, the total loss in the diode at the
maximum input voltage is 1.32 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( o+ )2 (15)
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 can be calculated using Equation 16.

Vourt Vour
leingms = lour V—— (1 ———) (16)
Vin Vin

The worst case condition occurs at Vin=2*Vour, where:

lcinrms = 05 oy (17)

For simplification, choose an input capacitor with an RMS current rating greater than half of the maximum load
current.
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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 the maximum input voltage ripple occurs at 50% duty cycle.

IOUT VOUT _ VOUT)

AV = 1
IN ( VIN

18
fsw Cin Vin (18)

For this example, two 2.2uF, X7R ceramic capacitors rated for 100 V in parallel are used. And a 0.1 pF for high-
frequency filtering capacitor is placed as close as possible to the device pins.

Bootstrap Capacitor Selection

A 0.1pF ceramic capacitor must be connected between BOOT pin and SW pin for proper operation. A ceramic
capacitor with X5R or better grade dielectric is recommended. The capacitor should have a 10V or higher voltage
rating.

Output Capacitor Selection

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance.

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 19 desired.

AVoyt = 5 ( - ) (19)

8
Where

AVpTis the output voltage ripple
fsw is the switching frequency

L is the inductance of inductor
Cour is the output capacitance
Vour is the output voltage

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, two 47uF ceramic output capacitors work for most applications.

Compensation Components

The SCT2620 employs peak current mode control for easy compensation and fast transient response.
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The DC voltage gain of the loop is given by equation 21.
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Application Waveforms

Vin=24V, Vout=3.3V, unless otherwise noted
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Figure 12. Power up(lload=2.5A) Figure 13. Power down(lload=2.5A)
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Figure 14.EN toggle (lload=2.5A) 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 (0.25A-2.25A, 1.6A/us) Figure 19. Load Transient (0.625A-1.875A, 1.6A/us)
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Figure 20. Output Ripple (lload=0A)
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Figure 22. Output Ripple (lload=2.5A)

Figure 21. Output Ripple (lload=100mA)
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Figure 23. Thermal, 24VIN, 3.3Vout, 2.5A
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Layout Guideline

Proper PCB layout is a critical for SCT2620's stable and efficient operation. The traces conducting fast switching
currents or voltages are easy to interact with stray inductance and parasitic capacitance to generate noise and
degrade performance. For better results, follow these guidelines as below:

1. Power grounding scheme is very critical because of carrying power, thermal, and glitch/bouncing noise

associated with clock frequency. The thumb of rule is to make ground trace lowest impendence and power are
distributed evenly on PCB. Sulfficiently placing ground area will optimize thermal and not causing over heat area.
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PACKAGE INFORMATION
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MSOP10/PP Package Outline Dimensions
Svmbol Dimensions in Millimeters Dimensions in Inches
Y 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
0’ 6’ 0’ 6’
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. 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 tolerances between the pins.
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TAPE AND REEL INFORMATION

Orderable Device Package Type Pins SPQ
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