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3V-40V Vin, 300mA, Ultra-Low Quiescent Current LDO

FEATURES

Qualified for Automotive Applications
AEC-Q100 Qualified with the Following Results:
- Device Temperature Grade 1: -40°C to 125°C
Wide Input Range: 3V-40V
With up to 45V Transient Input Voltage
Maximum Output Current: 300mA
Output Voltage: 0.65V~25V
Output Voltage Accuracy:
T:=25 £ 1%
Ti=-40 ~125 :+ 2%
Ultra-Low Quiescent Current: 2.5pA
Low Dropout Voltage
189mV at 150mA load current.
Support Output Capacitors Range:
3.3uF~220uF
Low-ESR: 0.0016~5 0O
1ms Internal Soft-start Time
Current Limit Protection with VIN_HIGH Control

Precision Enable Threshold for Programmable
Input Voltage Under-Voltage Lock Out Protection
(UVLO) Threshold and Hysteresis

Over-Temperature Protection
Available Package: EMSOP-8L

APPLICATIONS

=C1

Automotive Head Units
Headlights

Body Control Modules
Inverter and Motor Controls

DESCRIPTION

The SCT71403A05Q series products is a low-dropout
linear regulator designed to operate with a wide input
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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 3 40 \%
Vour Adjustable Output Version 0.65 25 V
VEN Enable input voltage 0 ViN \%
CiN Input capacitor 2.2 -- uF
Cour Output capacitor 3.3 220 uF
ESR Output capacitor ESR requirements 0.001 5 (o)
Ta Operating ambient temperature -40 125 °C
T; Operating junction temperature -40 150 °C

ABSOLUTE MAXIMUM RATINGS

Over operating free-air temperature range unless otherwise noted @
PARAMETER DEFINITION MIN MAX UNIT
ViN Maximum input voltage range -0.3 45 \Y
Vour Maximum output voltage range -0.3 25 \%
VEN Maximum enable input voltage -0.3 VIN \%
Ves Maximum feedback pin voltage
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ELECTRICAL CHARACTERISTICS
Vin=Vout+1V, Cout
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TYPICAL CHARACTERISTICS

Figure 1. Quiescent Current vs Output Current Figure 2. Quiescent Current vs Input Voltage, No load
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TYPICAL CHARACTERISTICS (continued)

Figure 11. PSRR vs Frequency
VIN=12V, VOUT=5V, Cf=10pF, IOUT=10mA

Figure 12. PSRR vs Frequency
VIN=12V, VOUT=5V, Cf=10pF, COUT=10uF
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FUNCTIONAL BLOCK DIAGRAM
VIN

”IIIIIIII
VIN UVIOD

Figure 13. Functional Block Diagram
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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. 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.

With the over current VIN_HIGH Control feature, the SCT71403A05Q series products would be more robust and
safer when over current faults and shorting events occur. But it also requires the maximum loading current should
be smaller than Isc during startup. The characteristic is shown in the following figure.

lout A

Isc_

T T » VIN
ov 30V 40V

Figure 15. Current Limit with Foldback Feature

Internal Soft-Start

The SCT71403A05Q series products integrates an internal soft-start circuit that ramps the reference voltage from
zero volts to 0.65V reference voltage in 1ms. If the EN pin is pulled below 1.26V, 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 current limit (Isc_vinow) at VIN<30V, and the slope of VOUT is
limited by current limit (Isc_vinnign), when VIN> 30V.

In SCT71403A05Q series products, typical Tss is 1ms, and typical Isc vinow is 400mA and typical Isc vinHiGH iS
240mA, could use the following formula for initial startup time calculation.

Tstart = max {(_xi), }
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Output Voltage 5V Normal, 0.65V~25V

Maximum Output Current 300mA

Output Capacitor Range (Cour) 3.3uF~220uF , recommends 10uF
Input Capacitor Range (Cin) >2.2uF , recommends 10uF

In some applications, the VIN and the VOUT potential might be reversed, possibly resulting in circuit internal
damage or damage to the elements. For example, the accumulated charge in the output pin capacitor flowing
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 2203F. Also by inserting a reverse polarity diode in series to the
VIN, it can prevent reverse current from reverse battery connection or the case, when the point A is short-circuited
GND. If the orda w
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Output Voltage

For adjustable output version the output voltage is set by an external resistor divider R1 and R2 in typical
application schematic. Recommended R2 resistance is 100KO. Use equation 4 to calculate R1.

1=(—-1) > 4
where:

* Vrer is the feedback reference voltage, typical 0.65V

Table 1: Compensation Values for Typical Output Voltage/Capacitor Combinations

Vout/V COUT/uF Cf R1/KO R2/KO COUT1/uF ESR/O
(optional)
1.8 10 33pF 178 100 220 1
2.5 10
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Figure 20. SCT71403A05Q Stability VS Output Capacitor

CE/pF
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33u 47 B

Figure 21. SCT71403A05Q Feed Forward Capacitors recommend(R2=100kd,VOUT=3.3V)

CE/pF

Good FM

Foor FM
Heed ESE
22pF Compenszation

1uF 2. 2uF 3.3ufF 4. TuF 6. 8uF 10uF 15uF  22uF 33u 47u S6u GEu TEu SZu 100u 150w 220u  COUT/uF

Figure 22. SCT71403A05Q Feed Forward Capacitors recommend(R2=1kd,VOUT=18V)
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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
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THERM AL CHARACTERISTICS

e

A S
Figu :23. Maximum Output Current vs Input Voltage, Figure 24. Maximum Output Current vs Input Voltage,
VOUT=5V of EMSOP-8L, T;<TSD_R VOUT=3.3V of EMSOP-8L , T;<TSD_R
Figure 25. Maximum Allowed Power Dissipation vs Ambient Figure 26. Maximum Output Current vs Input Voltage,
Temperature, EMSOP-8L,TJ < 150 EMSOP-8L,TJ < 150
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Application Waveforms

Vin=Vout +1V, unless otherwise noted

Figure 27. Power up (lload=10mA) Figure 28. Power down (lload=10mA)

Figure 29. Slow Power up (lload=10mA)
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PACKAGE INFORMATION

P _— __—r —1 R
e i r
_— — 1
I L [
—— |}—1ss5= o I T I 3 513
I . Ly
L
1
— . ) | —
- | IS R N R B E— [ N e B
- 1 4
- 8,57 BSC
= [ Y
4. 114 fax e = et g e g
————— S #

. EEHNED LSS T il #5500

EMSOP-8L Package Outline Dimensions

NOTE:

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

Drawing not to scale.

All linear dimensions are in millimeters.

Thermal pad shall be soldered on the board.

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.

oar®hE
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TAPE AND REEL INFORMATION

EMSOP-8L

NOTICE:
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