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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Revision 0.8: Customer Samples.

Revision 0.81: Update relevant parameters based on the latest batch test data.
Revision 0.82: Update relevant parameters in EC based on the latest batch test data.
Revision 0.83: Update Vrer accuracy to 2.5% across the entire temperature range.

DEVICE ORDER INFORMATION

SCT2820QSTER Tape & Reel 4000

2820Q

ESOP-8L
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TYPICAL CHARACTERISTICS

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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The SCT2820Q is enabled when the VIN pin voltage rises above 3.55V and the EN pin voltage exceeds the enable
threshold of 1.25V. The device is disabled when the VIN pin voltage falls below 3.25V or when the EN pin voltage
is below 1.1V. For the device to remain in shutdown mode, apply a voltage below 0.66V to the EN pin. In shutdown
mode, the quiescent current drops to 0.6uUA (typical). At a voltage above 0.79 and below 1.25V, the internal logic
circuit will be turned on, which will consume a certain amount of current.

The EN pin is a high voltage pin and cannot be left open or floating. The simplest way to enable the operation of
the SCT2820Q is to connect the EN to VIN. This allows self-start-up of the SCT2820Q when VIN is within the
operating range.

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.

1= 2"(@‘1 1)
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* When overcurrent occurs causing a decrease in output voltage.

When the above conditions are removed, the output voltage will still increase under soft start. But it should be noted
that if the output voltage drops below 37.5% due to overcurrent, hiccup will be triggered.

The switching frequency of the SCT2820Q is set by placing a resistor between RT/SYNC pin and the ground or
synchronizing to an external clock.

In resistor setting frequency mode, a resistor placed between RT/SYNC pin to the ground sets the switching
frequency over a wide range from 200kHz to 1.5MHz. The RT/SYNC pin voltage is typical 1V. RT/SYNC pin is not
allowed to be left floating or shorted to the ground. Use Equation 4 or the plot in Figure 10. to determine the
resistance for a switching frequency needed.

(kQ) =30970x  (kHz) ~1027 (4) N

where, Fsw is switching clock frequency. i

Figure 10. Setting Frequency and
Clock Synchronization

In clock
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MOSFET is off and low-side power MOSFET is on. A boot diode is integrated on the SCT2820Q die to minimize
external component count.

The UVLO of high-side MOSFET gate driver has a threshold of 2.5V. When the voltage across bootstrap capacitor
drops below 2.5V, BST UVLO occurs, the voltage at bootstrap capacitor is insufficient to drive high-side MOSFET
fully on. The converter forces turning on low-side MOSFET periodically to refresh the voltage of bootstrap capacitor
to guarantee the converter’s function.

At a given clock frequency, duty cycle is limited by minimum off time. During the condition of low voltage difference
from the input to the output, to maintain the output voltage from falling, the SCT2820Q extends on time past the
end of the clock cycle until the required peak inductor current is achieved. The clock is allowed to start a new cycle
once peak inductor current is achieved or once a predetermined maximum on time (too) of approximately 12us
passes. As a result, to ensure that the output voltage can better follow the changes in input voltage, when
SCT2820Q operates in LDO function, the switching frequency begins to decrease, with a minimum decrease to
85kHz. The minimum frequency limit avoids possible audio interference.

During slow power on and power off applications, due to the LDO function, the output voltage can closely track the
slope changes of the input voltage. As the input voltage is reduced to near the output voltage, i.e., during slowing
power-up and power-down application, the off-time of the high side MOSFET starts to approach the minimum value.
Without LDO function mode, beyond this point the switching may become erratic and/or the output voltage will fall
out of regulation. To avoid this problem, the SCT2820Q LDO mode automatically reduces the switching frequency
to increase the effective duty cycle and maintain regulation.

Even if the duty cycle at the set frequency is limited by the minimum on time, SCT2820Q can still maintain stable
adjustment of the output voltage during the transition from high input voltage to low output voltage.

If the input-output voltage ratio is too high, even if the current exceeds the compensation specified peak, the high
side MOSFET cannot shut down quickly enough to adjust the output voltage. This will cause the output voltage to
continuously increase until overvoltage protection is triggered. To avoid this situation, when the conduction time of
the high side MOSFET touches the minimum on time due to the increase in input and output voltage difference,
SCT2820Q will switch to valley current control mode. After the high side MOSFET is turned off, the low side
MOSFET will remain open until the inductor current drops below the required valley current. During this period, the
next clock cycle will be blocked from starting, so the switching frequency will decrease. Since on time of high side
MOSFET is fixed at its minimum value, this type of function resembles that of a device using a Constant On-Time
(COT) control scheme.

The inductor current is monitored during high-side MOSFET Q1 and low-side MOSFET Q2 on. The SCT2820Q
implements over current protection with cycle-by-cycle limiting high-side MOSFET peak current and low-side
MOSFET valley current to avoid inductor current running away during unexpected overload or output hard short
condition.

When overload or hard short happens, the inductor current is clamped at over current limitation, the converter
cannot provide output current to satisfy loading requirement. Thus, the output capacitor is discharged, and the
output voltage drops below regulated
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APPLICATION INFORMATION
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Input Voltage 48V Normal 5.5V to 80V
Output Voltage 5V
Maximum Output Current 2A
Switching Frequency 400kHz
Output voltage ripple (peak to peak) 12.8mV
Transient Response 0.5A to 1.5A load step 224mV
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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
current.

When selecting ceramic capacitors, it needs to consider the effective value of a capacitor decreasing as the DC
bias voltage across a capacitor increasing.
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PACKAGE INFORMATION
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