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FEATURES
e Wide Input Voltage Range: 4.4V-80V

e Continuous Output Current: 2A
e 1V+1% Feedback Reference Voltage at 25°C
e Integrated MOSFETs 320mQ / 160mQ Rdson
e Low shutdown current: 0.6uA
e Low Quiescent Current: 36UA
e Pulse Skipping Mode (PSM) in Light-Load
e Adjustable Frequency 200kHz to 1.5MHz
e External Clock Synchronization
e 3.5ms Internal Soft-start Time

e Power Good Indicator
e Random Spread Spectrum option for reduced EMI
e Low Dropout and Minimum On Time Function

e Precision Enable Threshold for adjustable Input

Voltage Under-Voltage Lock Out Protection

(UVLO) Threshold and Hysteresis

4.4V-80V Vin, 2A, High Efficiency Synchronous Step-down

DCDC Converter

e Support start-up with pre-biased output
e Over-voltage and Over-Temperature Protection
e ESOP-8L Package

APPLICATIONS

e Industrial transportation

« Wireless infrastructure and networking

e Factory automation and control
e Electric bicycles and Electric scooters

DESCRIPTION

The SCT2820 is 2A synchronous buck converters with
wide input voltage, ranging from 4.4V to 80V, which
integrates a 320mQ high-side MOSFET and a 160mQ
low-side MOSFET. The SCT2820, adopting the peak
current mode control, supports the Pulse Skipping
Modulation (PSM) with typical 36uA low quiescent
current which assists the converter on achieving high
efficiency at light load or standby condition.

The SCT2820 features an internal 3.5ms soft-start time
to avoid large inrush current and output voltage
overshoot during startup. The switching frequency can
be adjusted from 200kHz to 1.5MHz. The SCT2820
integrates LDO function and minimum on time function,
S0 it can support normal operation within a wide range
of duty cycles.

The SCT2820 is an Electromagnetic Interference (EMI)
friendly buck converter with implementing optimized
design for EMI reduction. The SCT2820 features
Frequency Spread Spectrum FSS uses a
pseudorandom frequency hopping with 8% jittering
span of the switching frequency to reduce the
conducted EMI.

The SCT2820 offers cycle-by-cycle current limit and
hiccup over current protection, thermal shutdown
protection, output over-voltage protection and input
voltage under-voltage protection. The device is
available in ESOP-8L package.

TYPICAL APPLICATION
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ELECTRICAL CHARACTERISTICS

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

L ——

VIN Operating input voltage 4.4 80 \%
Input UVLO Threshold VN rising 3.55 4.2 \%
VIN_uvLo .
Hysteresis 300 mvV
IsHDN Shutdown current from VIN pin EN=0V 0.6 1.4 A
. . EN=3.3V, non-switching,
lo Quiescent current from VIN pin BOOT-SW=5V 36 57 HA
Iactive_EVM* Active current from VIN pin X(')’\‘I::agcy EN=5V, Vour=5V, 45 UA
R High-side MOSFET on- Veoot-Vsw=4.2V, T;=25°C 300 320 380 mQ
DSON_H .
- resistance T,=-40°C~125°C 600 mQ
R Low-side MOSEET on- Ts=25°C 140 160 200 mQ
DSON_L :
- resistance T,=-40°C~125°C 300 mQ
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TYPICAL CHARACTERISTICS
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Figure 2. Efficiency, Fsw=400kHz, Vour=5V Figure 3. Efficiency, Fsw=400kHz, Vour=12V

Figure 4. Load Regulation (Vin=48V, Vour=5V) Figure 5. Line Regulation (Vour=5V, lLoap=2A)

Figure 6. Quiescent current VS Temperature Figure 7. HS Roson VS Temperature
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FUNCTIONAL BLOCK DIAGRAM

Figure 8. Functional Block Diagram
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flecrease in output voltage.

age will still increase under soft start. But it should be noted
rcurrent, hiccup will be triggered.

or between RT/SYNC pin and the ground or

placed between RT/SYNC pin to the ground sets the switching
EMHz. The RT/SYNC pin voltage is typical 1V. RT/SYNC pin is not
pd. Use Equation 4 or the plot in Figure 10. to determine the

e Sy ez At o otte —Rre-switc g frequency synchronizes to an external clock applied to RT/SYNC pin.

' rom 200kHz to 1.5MHz, and the rising edge of the SW synchronizes to the
ock at RT/SYNC pin with typical 20ns time delay. A square wave clock signal to
level no lower than 2.75V, low level no higher than 0.45V, and pulse width larger than

resistor setting frequency mode and clock synchronization mode are needed, the device
pwn in Figure 10. Before an external clock is present, the device works in resistor setting
an external clock is presented, the device automatically transitions from resistor setting
syachronigation mode. An internal phase locked loop PLL locks internal clock frequency

Di Dus. The converter transitions from the clock synchronization mode to the
b external clock disappears.

o LTS
/

Bpread Spectrum (FSS). The purpose of spread spectrum is
specififf frequencies by spreading these emissions across a wider range of
ith fixed frequency function. In most systems containing the SCT2820, low
om the first few harmonics of the switching frequency can be easily filtered.

frequency hopping to vary the switching frequency within a specific range.
ing frequency. The spread spectrum is only available while the clock of the
Reir natural frequency. Any of the following conditions overrides spread

i
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bw-side power MOSFET is on. A boot diode is integrated on the SCT2820 die to minimize
ount.

Bide MOSFET gate driver has a threshold of 2.5V. When the voltage across bootstrap capacitor
BST UVLQooccurs, the voltage at bootstrap capacitor is insufficient to drive high-side MOSFET
ey ) on low-side MOSFET periodically to refresh the voltage of bootstrap capacitor

¥ minimum off time. During the condition of low voltage difference
he output voltage from falling, the SCT2820 extends on time past the end
it kndtretor current is achieved. The clock is allowed to start a new cycle once
gycdor once a predetermined maximum on time (t.oo) of approximately 12us passes.
Dutput voltage can better follow the changes in input voltage, when SCT2820 operates
Nrequency begins to decrease, with a minimum decrease to 85kHz. The minimum
dio interference.

goplications, due to the LDO function, the output voltage can closely track the
------- the-Hpt voltage is reduced to near the output voltage, i.e., during slowing
) off-time of the high side MOSFET starts to approach the minimum value.
it the switching may become erratic and/or the output voltage will fall
72820 LDO mode automatically reduces the switching frequency to

e reyulation.

- by the minimum on time, SCT2820 can still maintain stable

ing te transition from high input voltage to low output voltage.

too high, even if the current exceeds the compensation specified peak, the high
guickly enough to adjust the output voltage. This will cause the output voltage to
Rge protection is triggered. To avoid this situation, when the conduction time of
Qiinimum on time due to the increase in input and output voltage difference,
ntrol mode. After the high side MOSFET is turned off, the low side MOSFET
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i
\

makes the average short circuit current to alleviate thermal issues and protect

|

'V

ptection OVP circuitry to minimize output voltage overshoot during
om oupput fault condition or light load transient. The overvoltage comparator in OVP
oltage to the internal reference voltage. When FB voltage exceeds 112% of internal
e-MOSFET turns off to avoid output voltage continue to increase. When the FB
b1V reference voltage, the high-side MOSFET can turn on again.

e pin to Vour or other voltage source through a pull-up resistor
] atthe voltage connected to the PG pin does not exceed 20V.

%0 of the internal voltage reference the PGOOD pin is de-asserted and

_____ gulled low when the FB is lower than 87% or greater than 112% of the
—————— mmic glitching time. Also, the PG is pulled low if Vin UVLO or thermal
N pin pulled low, Output voltage excursions that are shorter than 20us deglitching

damage during excessive heat and power dissipation conditions. Once
- - R internal thermal sensor stops power MOSFETs switching. When the
——————— mmmmmiCe restarts with internal soft start phase.
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ATION

[
C4 L1
Q.1uF 15uH Vour=5V lour=2A
BOOT SW u T T %
C5 CGT
22uF| 22uF > 1
1] B8 To
= 100K 47pF
MN
R2
R4
24.9K
Normdl 5.5V to 80V
Trans I t Response 0.5A
‘ e
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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 8 to calculate the inductance value.

= Q- ) (8)
« ) C

e Lwm is the minimum inductance required.
* fswis the switching frequency.

e Vour is the output voltage.

*  ViN(max is the maximum input voltage.

e louT (max) is the maximum DC load current.
¢ LIR is coefficient of Ipp to lour.

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 ILrvs can be
calculated as in Equation 9 and Equation 10.

=V P (O (10

e ————

IS are ot ctompPeak €
current.
peak-to-peak current.

tor RMS current.

ransient conditions, the inductor peak current can increase up to the switch current limit of
ically 3.2A. The most conservative approach is to choose an inductor with a saturation current
.2A. Because of the maximum I peak limited by device, the maximum output current that the

also depgpds on the inductor current ripple. Thus, the maximum desired output current also
ucta e smaller inductor results in larger inductor current ripple leading to a lower

is discontinuous, therefore it requires a capacitor to supply the
DC c@hverter while maintaining the DC input voltage. Use capacitors with low ESR
¢ capacitors with X5R or X7R dielectrics are usually suggested because of their low
efficients, and it is strongly recommended to use another lower value capacitor (e.g.,
(0603) to filter high frequency switching noise. Place the small size capacitor as
kssible.

pr must be greater than the maximum input voltage. And the capacitor must
than the maximum input current ripple. The RMS current in the input

(11)

The worst-case condition occurs at Vin=2*Vout, where:
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lcinrms = 0.5 oyt (12)

For simplification, choose an input capacitor with an RMS current rating greater than half of the maximum load
el

brs, it needs to consider the effective value of a capacitor decreasing as the DC
ncreasing.

determines the input ripple voltage of the regulator. The input voltage ripple can be
fe-maximuim-npdt voltage ripple occurs at 50% duty cycle.

(13)

capacitors rated for 100 V in parallel are used. And a 0.1pF for high-
pse as possible to the device pins.

BOOT pin and SW pin for proper operation. A ceramic
is recommended. The capacitor should have a 10V or higher voltage

age ripple in steady state and load transient performance.

Wo parts. One is caused by the inductor current ripple going through
KDUT cCapacitors and the other is caused by the inductor current ripple
B0 achieve small output voltage ripple, choose a low-ESR output
pacitors, the capacitance dominates the output ripple. For

(14)
|
p———C\/ 1S 1he OipL

e Lis the inductance of inductor.

e Cour is the output capacitance.

e Vour is the output voltage.

e Vnis the input voltage.
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educe capacitance. Ceramic

arguaegn fhaagltage rating to
pplications.
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Figure 12. Power up (ILoap=2A)

Figure 13. Power down (lLoap=2A)
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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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PACKAGE INFORMATION
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AIL "A™ RECOMMENDED LAND PATTERN DET.
NOTE:
1) ALL DIMENSIONS ARE IN MILLIMETERS.
GATE BURRS. 2) PACKAGE LENGTH DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR
NS. 3) PACKAGE WIDTH DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIO

MILLIMETER MAX.

5) DRAWING RE

4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING) SHALL BE 0.1

FERENCE TO JEDEC MS-012, VARIATION AA.

6) DRAWING 1S NOT TO SCALE..
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