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2.2V-5.5V Vin, 1A, 8uUA lg, Low-Dropout Regulator

FEATURES

Wide Input Range: 2.2V-5.5V
Maximum Output Current: 1A
Adjustable Voltage: 0.8V-5V
Output Voltage Accuracy:

Ti=25 £ 1%

T=-40 ~125 :+£2%
Low Quiescent Current: 8uA
Ultra-Low Shutdown Current: 0.02uA
Low Dropout Voltage

54mV at 200mA load current

143mV at 500mA load current
Support Output Capacitors Range:

2.2uF~220uF

Low-ESR: 0.001q~5 q
2.4ms Internal Soft-start Time

Integrated Short-Circuit Protection with OCFB
(Over Current Fold-back) Feature

Enable pin is available
Over-Temperature Protection
Active Output Discharge
Available Package: DFN3x3-8

APPLICATIONS

=C1

Battery-Powered Systems
Automotive infotainment
Navigation systems
Portable appliances

DESCRIPTION

The SCT71010A00 product is a low-dropout linear
regulator designed to operate with a wide input-voltage
range from 2.2 V to 5.5 V and 1A output current with
enable control. The SCT71010A00 product is stable
with 2.2uF~220uF output capacitors, and 10uF
ceramic capacitor is recommended.

Only 8-0A typical quiescent current at light load makes
the SCT71010A00 product ideal choices for portable
devices with battery power supptart Tim
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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 2.2 5.5 \%
Vout Output voltage range 0.8 5 V
VEN Enable input voltage 0 ViN \%
CiN Input capacitor 2.2 -- uF
Cour Output capacitor 2.2 220 uF
ESR Output capacitor ESR requirements 0.001 5 o]
T
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THERMAL INFORMATION

The value of Razaand Raic given in this table is only valid for comparison with other packages and cannot be used for design
purposes. Because they were simulated in accordance with JESD 51-7. They do not represent the performance obtained in an
actual application. For design information see Power Dissipation and Thermal Performance section.

The value of R sa_evm is the tested results based on our EVM, and is more useful for thermal design. Even if i
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ELECTRICAL CHARACTERISTICS

Vin=Vout+1V, Cour=10uF, T.= -40AC~125AC, typical value is tested under 25AC.

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Power Supply
Vin Operating input voltage 2.2 5.5 \%

Vin UVLO Threshold VN rising 2 2.195 \%
VuvLo .

Hysteresis 100 mV

EN=0, 2.2VOVin
IsHDN Shutdown current from VIN pin
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX | UNIT
) VEN_Hys 3.3(VIN=3.3V) 85

VEN_Hys Enable threshold hysteresis mV
VEN_Hys 5(VIN=5V) 180

len_ov Enable pin current EN=0 0.2 eA
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TYPICAL CHARACTERISTICS
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Figure 1. Quiescent Current vs Output Current Figure 2. Quiescent Current vs Input Voltage, No load
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Figure 3. Quiescent Current vs Ambient Temperature Figure 4. Dropout Voltage vs Output Current
Figure 5. Output Voltage vs Ambient Temperature at Figure 6. Output Voltage vs Input Voltage
VOUT=1.8V
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TYPICAL CHARACTERISTICS (continued)

Figure 13. PSRR vs Frequency
VIN=4.3V, Cf=33pF,COUT=10uF,IOUT=10mA

Figure 14. PSRR vs Frequency
VIN=3.3V,VOUT=1.2V,Cf=33pF,COUT=10uF
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OPERATION

Overview

The SCT71010A00 product are 1A output current linear regulators with very low quiescent current. These voltage
regulators operate from 2.2V to 5.5V DC input voltage with supporting 6V transient input voltage and consume 8cA
quiescent current at no load.

The SCT71010A00 products are stable with 2.2uF~220uF output capacitors, and 10uF ceramic capacitor is
recommended. An internal 2.4ms soft-start time avoids large inrush current and output voltage overshoot during
startup.

The SCT71010A00 products also provide enable control which is very suitable for the applications needing
sequence configuration. Other protection features include the VIN input under-voltage lockout, over current
protection, output hard short protection with OCFB and thermal shutdown protection.

The SCT71010A00 products are available in adjustable voltage from 0.8V to 5V with 1% output voltage accuracy
at room temp and 2% output voltage accuracy over-full temperature range. The product is available in DFN3x3-8
packages.

If you need a new output voltage version or a new package option, please feel free to contact SCT sales.

Output Enable

The enable pin (EN) is active high. Enable the device by forcing the voltage of the enable pin to exceed the minimum
EN pin high-level input voltage. Turn off the device by forcing the voltage of the enable pin to drop below the
maximum EN pin low-level input voltage. If shutdown capability is not required, connect EN to IN.

This EN circuit has an pulldown resistor(Ren_pulidown) disconnected educe input current when the output is enabled,
and connected when EN pin low to disable the output. Floating the EN pin is not suggestion.

Regulated Output Voltage
The SCT71010A00 product provide adjustable output which can adjust the output voltage from 0.8V to 5V. When
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The output voltage is not regulated when the device is in current limit. When a current limit event occurs, the
regulator begins to heat up because of the increase in power dissipation. When the device is in brick-wall current
limit, the pass transistor dissipates power [(VinTVout)Tloc ]. When the output is shorted and the output voltage is
less than VroLbeack, the pass transistor dissipates power [(VintVour)Tlsc ]. If thermal shutdown is triggered, the
device turns off. After the device cools down, the internal thermal shutdown circuit turns the device back on. If the
output current fault condition persists, the device cycles between current limit and thermal shutdown.

Vour
A

Voutnom)
Brickwall

VroLbeack

ov i T » lout

OmA Isc loc

Figure 16. Current Limit with Foldback Feature

Internal Soft-Start

The SCT71010A00 product integrates an internal soft-start circuit that ramps the reference voltage from zero volts
to 0.8V reference voltage in 2.4ms. If the EN pin is pulled below 0.66V, LDO will be shut off and the internal soft-
start resets. The soft-start also resets during shutdown due to thermal overloading.

Below figure shows the startup waveform at small output capacitor and large output capacitor. When output
capacitor is small, for example 10uF, the slope of VOUT is limit by soft-start. When output capacitor is large, for
example 100uF, the slope of VOUT is limited by foldback current limit (Isc) at VOUT<VFroLpeack, and the slope of
VOUT is limited by over current limit (loc), when VOUT> VroLbsack.

In SCT71010A00 product, typical Tss is 2.4ms, and typical loc is 1450mA and typical Isc is 480mA, could use the
following formula for initial startup time calculation
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Power-Good and Power-Good Delay

The power-good (PG) pin is an open-drain output and can be connected to any 5V or lower rail through an external
pull-up resistor. The PG output is high-impedance when VOUT is greater than the PG trip threshold (Vrc r=88% x
Voutnomy). If VOUT drops below Vee_r=82% X Voutnowmy, the open-drain output turns on and pulls the PG output low.
If output voltage monitoring is not needed, the PG pin can be left floating or connected to GND.

The power-good delay time (Td_rcr) is defined as the time period from when Vour exceeds the PG trip threshold
voltage (Vre_r) to when the PG output is high. This power-good delay time is set by an internal time, which is170us
typical. The power-
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APPLICATION INFORMATION

Typical application 1:

oUIN VIN VouT—- o
ON
EN PG
- —1GND

Figure 21. SCT71010A00 Typical Application Schematic

Design Parameters

Design Parameters Example Value

Input Voltage 5V Normal, 2.
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backward from the VOUT to the VIN when the VIN shorts to the GND. In order to minimize the damage in such
case, use a capacitor with a capacitance less than 220€F. Also by inserting a reverse polarity diode in to the VIN, it
can prevent reverse current from reverse battery connection or the case, when the point A is short-circuited GND.
If there may be any possible case point B is short-circuited to GND, we also recommend using a bypass diode
between the VIN and the VOUT.

Typical application 3:

VIN _ VOUT o
ON Cin R1Z
I o é L
OFF Cour Courz
i ]: 10uF

Figure 23. SCT71010A00 Typical Application Schematic with Large Output Capacitor

Design Parameters

Design Parameters Example Value

Input Voltage 5V Normal, 2.2V~5.5V
Output Voltage 0.8V~5V

Maximum Output Current 1A

Output Capacitor Range (Cout: and ESR) 2.2uF~220uF with ESR=0.5~5q

Output Capacitor Range (Cour?2) recommends 10uF with low ESR

Input Capacitor Range (Cin) >2.2uF , recommends 10uF
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CE/pF

220pF
150pF
100pF
47pF
33pF
22pF
15pF

L0pF

[

IF 2. 2uF 3.3uF 4.7oF 6.8uF 10uF 150F 22uF 33u  4Tu  Séu  68u  7ou  B2u 100u 150u 220u

Figure 24. SCT71010A00 Feed Forward Capacitors recommend(R2=100kq,VOUT=1.8V)

&pF

JIT/uF  OpF

1uF 2. 2uF 3. 3uF 4. TuF 6. BuF 10uF 15uF 22uF 33w 4Tu  56u B8u  TBu  B2u 100w 150w 220u

Figure 25. SCT71010A00 Feed Forward Capacitors recommend(R2=10kq,VOUT=1.8V)
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Power Dissipation and Thermal Performance

Power dissipation caused by voltage drop across the LDO and by the output current flowing through the device
needs to be dissipated out from the chip. The maximum junction temperature is dependent on power dissipation,
package, the PCB layout, number of used Cu layers, Cu layers thickness and the ambient temperature.

During normal operation, LDO junction temperature should not exceed 150AC, or else
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Application Waveforms

Vin=Vout +1V, unless otherwise noted
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Figure 29. Power up (lload=10mA) Figure 30. Power down (lload=10mA)
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Figure 31. Slow Power up (lload=10mA) Figure 32. Slow Power down (lload=10mA)
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Figure 33. DC-DC Load Transient Figure 34. DC-DC Load Transient
(100mA-900mA),VOUT=3.3V (250mA-750mA),Vout=3.3V
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Application Waveforms(Continued)

Vin=Vout +1V, unless otherwise noted
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Figure 35. Enable (lload=10mA) Figure 36. Disable (lload=10mA)
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Figure 38. Exit Short Circuit Protection
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Figure 39. Enter Over Temperature Protection(Vin=5.5V) Figure 40. Exit Over Temperature Protection(Vin=5.5V)
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Layout Guideline

Proper PCB layout is a critical for SCT71010is stability, transient performance and good regulation characteristics.
For better results, follow these guidelines as below:

1. Both input capacitors and output capacitors must be placed as close to the device pins as possible.

2. ltis recommended to bypass the input pin to ground with a 0.1eF bypass capacitor. The loop area formed by
the bypass capacitor connection, Vin pin and the GND pin of the system must be as small as possible.

3. ltis recommended to use wide trace lengths or thick copper weight to minimize ITR drop and heat dissipation.

4. To improve the thermal performance of the device, and maximize the current output at high ambient temperature,

SCT recommends spreading the copper under the thermal pad as far as possible and placing enough thermal
vias on the copper under the thermal pad.

5. If using large electrolytic capacitor with high ESR resistor, SCT recommends adding a 10uF low ESR capacitor
parallel connection with the large electrolytic capacitor.

Figure 41. PCB Layout Example

SCT71010A00DTBR
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PACKAGE INFORMATION
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1] ALL DIMENSIONS ARE IN MILLIMETERS.
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DFN3x3-8 Package Outline Dimensions

NOTE:

Drawing not to scale.
All linear dimensions are in millimeters.
Thermal pad shall be soldered on the board.

cuopwnE

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

Dimensions of exposed pad on bottom of package do not include mold flash.
Contact PCB board fabrication for minimum solder mask web tolerances between the pins.
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TAPE AND REEL INFORMATION
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NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any
application. SCT will not assume any legal responsibility for any said applications.
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