E§1= Silicon Content Technology SCT71601Q Serles

Rev.1.0

60V Input, 100mA Output Current, Low Quiescent Current LDO

FEATURES
e Qualified for Automotive Applications
e AEC-Q100 Qualified with the Following Results:
e - Device Temperature Grade 1: -40°C to 125°C
e Wide Input Range: 3V-60V
e Maximum Output Current: 200mA
e Adjustable Voltage: 1.2V-30V
e Output Voltage Accuracy:
T:=25 £ 1%
T;=-40 ~125 :+ 2%
e Low Quiescent Current: 4uA
e Ultra-Low Shutdown Current: 0.3uA
e Low Dropout Voltage
60mYV at 20mA load current
340mV at 100mA load current

s C-I For more information www.silicontent.com © 2024 Silicon Content Technology Co., Ltd. All Rights Reserved 1
Product Folder Links: SCT71601Q Series


http://www.silicontent.com/

SCT71601Q Series

REVISION HISTORY

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

Revision 1.0: Release to production.

DEVICE ORDER INFORMATION

Output
Voltage

Package

Marking A

Orderable Device Package
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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 70 V
Vour Maximum output voltage range -0.3 35 \%
Ves Maximum feedback pin voltage -0.3 6.6 \%
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THERMAL INFORMATION

The value of Resaand Resc given in this table is only valid for comparison with other packages and cannot be used for design
purposes. Because
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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
Figure 3. Quiescent Current vs Ambient Temperature Figure 4. Dropout Voltage vs Output Current
Figure 5. Shutdown Current vs Ambient Temperature Figure 6. Output Voltage vs Input Voltage
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Figure 7. Output Voltage vs Output Current
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TYPICAL CHARACTERISTICS (continued)

Figure 11. PSRR vs Frequency
VOUT=3.3V,Cf=10pF,COUT=10uF,I0UT=10mA

Figure 12. PSRR vs Frequency
VIN=12V,VOUT=3.3V,Cf=10pF,IOUT=10mA
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TYPICAL CHARACTERISTICS (continued)

Figure 13. PSRR vs Frequency
VIN=12V, Cf=10pF,COUT=10uF,IOUT=10mA

Figure 14. PSRR vs Frequency
VIN=12V,VOUT=3.3V,Cf=10pF,COUT=10uF
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OPERATION

Overview

The SCT71601Q series products are 100mA wide input voltage range linear regulators with very low quiescent
current. These voltage regulators operate from 3V to 60V DC input voltage and consume 4uA quiescent current at
no load.

The SCT71601Q series products is stable with 3.3uF~220uF output capacitors, and 10uF ceramic capacitor is
recommended. An internal 770us soft-start time avoids large inrush current and output voltage overshoot during
startup.

The SCT71601Q series products also provide enable control, Power-Good feature and programmable Power-Good
delay time 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
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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 6V or lower rail through an external
pull-up resistor. The PG output is high-
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Figure 21. Startup and Shutdown Example —SCT71601Q Series

Thermal Shutdown

This device incorporates a thermal shutdown (Tsp) circuit as a protection from overheating. For continuous normal
operation, the junction temperature should not exceed the Tsp trip point. The junction temperature exceeding the
Tsp trip point causes the output to turn off. When the junction temperature falls below the Tsp trip point minus thermal
shutdown hysteresis, the output turns on again.
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APPLICATION INFORMATION

Typical application 1:
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Figure 22. SCT71601Q Typical Application Schematic
Design Parameters
Design Parameters Example Value
Input Voltage 12V Normal, 3V~60V
Output Voltage 5V or 1.2V~30V
Maximum Output Current 100mA
Output Capacitor Range (C>) 2.2uUF~220uF , recommends 10uF
Input Capacitor Range (Cy) =2.2uF , recommends 10uF
Pull-up resistor of power-good (R3) >100kQ
Typical application 2:
Bypass Diode
Reverse Polarity Diode
o
A B
VIN o—pf————VIN VOUuT ot
p— SCT71601Q p—
CIN COUT
= GND =

Figure 23. SCT71601Q Typical Application Schematic with Reverse Polarity Diode
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Figure 25. SCT71601Q Feed Forward Capacitors recommend(R2=100kQ,VOUT=1.8V)

Figure 26. SCT71601Q Feed Forward Capacitors recommend(R2=10kQ,VOUT=1.8V)
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Figure 27. SCT71601Q Stability VS Output Capacitor
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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 150°C, or else it may result in deterioration
of the properties of the chip. Using below equations to calculate the power dissipation and estimate the junction
temperature.

The power dissipation can be calculated using Equation 5. Because lenp « lour, the term Vin X leno in Equation 5 could
be ignored.

(5)

The junction temperature can be estimated using Equation 6. Resa_evm is the junction-to-ambient thermal resistance
based on customer’s PCB. Verie r
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Application Waveforms

Vin=Vout +1V, unless otherwise noted
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Figure 32. Power up (lload=10mA) Figure 33. Power down (PG pin pulled up to VOUT)
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Figure 34. Slow Power up (lload=10mA) Figure 35. Slow Power down (PG pin pulled up to VOUT)

Figure 36. DC-DC Load Transient Figure 37. DC-DC Load Transient
(10mA-90mA),VOUT=5V (25mA-75mA),Vout=5V
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PACKAGE INFORMATION

PACKAGE OUTLINE DRAWING FOR MSOPBL-EP
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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.

oarwNE
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TAPE AND REEL INFORMATION

EMSOP-8L
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